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Hystology is the discipline of biology that in-
volves the microscopic examination of thin 

(5-7 μm) stained tissue sections in order to stu-
dy their structure and correlate it with  function.

Histology can detect signs of disease not easily 
recognized on gross examination and can the-
refore be of interest in fish health supervision. 

Fish constitute nearly 60% of all vertebrate 
species and are economically of major impor-
tance. Owing to overfishing, aquaculture now 
accounts for more or less 45% of the world 
fish-meal consumption. Fish health in fisheries 
is therefore an important concern and as it is 
not always possible to diagnose fish disease 
purely on the basis of behaviour or physical 
changes. Further investigations and tests are 
often crucial to arrive at a definite diagnosis. 

The reporting of normal histology of 
fish tissues and organs serves as a foun-
dation upon which to gather and build 
our ichthyopathology knowledge base. 

The samples were fixed in Bouin’s fluid and em-
bedded in paraffin. The sections were stained 
with Hematoxylin and Eosin (H-E), and mainly 
by Masson’s trichrome. The Periodic Acid-Schiff 
(PAS) reaction was used for staining polysac-
charide in combination with hematoxylin and 
orange-G. Lectins as histochemical reagents 
enable more accurate characterization of sugar 
sequences in oligosaccharide units of glyco-
conjugates at the light microscope level. Such 
localization is shown in some preparations. 

Our aim has been to present a general refe-
rence guide providing an extensive set of 
histological images of fishes (about 40 spe-
cies). Although several studies treat histo-
logical  aspects in relation to pathology, no 
recent synthesis on the normal histology of 

fish is available. We therefore believe this at-
las will be a main contribution to this field. 

This atlas is designed for use by students and 
researchers, biologists, ichthyologists, fish 
farmers, veterinarians working in fisheries 
and, of course, by comparative histologists 
who want to learn more about the fish world. 

Initially, this work was intended to be exhaus-
tive and bilingual English and French. Due to 
financial considerations, we had to severely cut 
the introductive texts and captions, to withdraw 
dozens of images and to eliminate the French 
text. An exhaustive electronic version will be 
available in French at the end of this year. 

All photomicrographs are original. Light micros-
copy has been used exclusively and illustrated 
with color photomicrographs. Tissue and or-
gan samples chosen to illustrate this work have 
been selected from reared food fish, as well as 
from species in the aquarium and in the wild. 

In addition to the caption and the magni-
fication, each iconographic document re-
fers to the scientific name of the fish and 
the stain applied. The names of the fishes 
whose sections were used to illustrate the 
different chapters are listed in Appendix 1. 

Note: whenever possible the tissues were re-
moved from fishes born in captivity or des-
tined to consumption. Certain african spe-
cimen were collected by Professor Max Poll 
(1908-1991), Head of the Fish Section of the 
Tervueren Museum (Belgium), who partici-
pated in field expeditions in Central Africa. 

Franck Genten 
Eddy Terwinghe
André Danguy 

PREFACEREFACE
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Anguilla anguilla : Transverse sec� on through the posterior region of a young specimen. Spinal cord and vertebra. 
              (see Chapter 12, Fig. : 12.22)
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ABBREVIATIONS USED IN CAPTIONS.

For the magnification :

LM : low magnification, 8 - 40x

MM : medium magnification, 100 - 250x

HM : high magnification, 400 - 640x

IM : immersion, 1000x

For the colorations :
3H-TdR : tritiated thymidine method

α−X Ab : anti-X antibody (X = protein)

AB : alcian blue

AUR : aurantia

AZ : Heidenhain’s azan

FR-HB : Feulgen Rosenbeck reaction - Heidenhain blue

H : hematoxylin

H-E : hematoxylin – eosin

H-Pb : Mac Conaill’s lead hematoxylin

LEC x : lectin (x = used lectin)

MT : Masson’s trichrome stain (with either light green or acetic anilin blue solution)

OR : Orange-G

PAS : the Periodic Acid Schiff reaction

TB : toluidine blue

TI-Ag : silver impregnation according to Tinel

WR : Wright’s stain

Only after the last tree has been cut down,

Only after the last river has been poisoned,

Only after the last fish has been caught,

Only then will you find that money cannot be eaten.

Cree proverb (Indians of Canada).
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Various steps are involved in producing a 
stained histological section using the paraf-

fin procedure.

TISSUE PROCESSING

Immediately after death or euthanasia, the tis-
sue or organ is cut into small pieces (preferably 
inferior to 1/2 cm3). These pieces are placed into 
a fixative such as 10% neutral buffered forma-
lin or Bouin’s liquid, which, ideally preserves 
normal morphology and facilitates further pro-
cessing.

Four to ten cm long fish have the abdomen 
slit with a scalpel, the  intestine detached at the 
vent, and the internal organs pulled out slightly 
for optimal fixative penetration.

Larger fish (>10 cm) will require on-site exci-
sion of 0.3 cm sections. Do not fix whole fish.

Once the specimen has been fixed (24-48 
hours), it is dehydrated using a series of gra-
ded water / alcohol mixtures up to 100% alco-
hol. Next, the specimen is placed into a solvent 
such as toluene, benzene or xylene (or buta-
nol), which is miscible with both 100% alcohol 
and the embedding agent. This intermediate 
step, called clearing, is essential before infil-
trating the dehydrated tissue with hot paraffin 
wax  (58-60°C) because alcohol and paraffin 
do not mix. During infiltration, hot melted pa-
raffin completely replaces the clearing agent. 
When infiltration is complete, the specimen 
is transferred to an embedding mold of fresh 
paraffin, which is allowed to harden at room 
temperature.

SECTIONING

The block of paraffin is then secured to the mi-
crotome and oriented appropriately with res-
pect to the knife. With each revolution of the 
microtome handle, the specimen moves to the 
blade and a section of the desired thickness (5-

7 μm) is cut. The sections are then placed onto 
glass microscope slides.

ROUTINE STAINING OF PARAFFIN SECTIONS

The basic procedure includes getting rid of the 
paraffin in the sections (deparaffinization) and 
rehydratation of the specimen so that biological 
stains or dyes may be used. This is essentially a 
reversal of the above mentioned dehydratation 
steps. Staining times will vary with thickness of 
section, age of some stains...

Most examination of histological sections oc-
cur with bright-field microscopy. Cell and tis-
sue components are similar optically; studying 
them is difficult without enhancing their optical 
properties through stains.

Various stains are available to the histologist. 
Hematoxylin and eosin (H-E) is a frequently 
used combination of stains. Hematoxylin stains 
the cell nucleus and other acidic structures (such 
as RNA-rich portions of the cytoplasm, lysoso-
mes, endoplasmic reticulum, ribosomes…) in 
blue. In contrast, eosin stains the cytoplasmic 
proteins and a variety of extracellular structu-
res from pink to red.

In addition to the widely, but not very specific 
used H-E staining procedure, other stain com-
binations and techniques are available. For 
example, trichrome procedures (including three 
dyes) such as Mallory’s and Masson’s, help to 
differentiate  collagen from muscle cells.

HISTOCHEMICAL STAININGS

Specialized staining methods are used to illus-
trate particular features. Osmic acid reacts with 
fat to give a grey-black colour; the Periodic Acid 
–Schiff (PAS) reaction and Alcian Blue (AB) re-
veal different varieties of glycosaminoglycans 
of proteoglycans and glycoproteins that are 
present in some tissues and cells. Hematoxylin 
is the usual counterstain. The PAS positive si-

INTRODUCTION TO HISTOTECHNIQUES AND FISH GROSS ANATOMYNTRODUCTION TO HISTOTECHNIQUES AND FISH GROSS ANATOMY
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tes stain magenta/red; the AB positive compo-
nents stain blue. Silver impregnation displays 
reticular fibers and some aspects of nervous 
tissue. 

A highly specific interaction between molecules 
is the one between an antigen and its antibody. 
For this reason immunohistochemical staining 
methods have been developed for detection of 
a large array of biomolecules.

Histochemical methods involving the use of 
lectins have much in common with immuno-
histochemical techniques. Lectins are carbo-
hydrate-binding proteins other than antibodies 
or enzymes. They are isolated from a wide va-
riety of plant and animal sources. Their inte-
rest in histochemistry lies in their high affinity 
and specificity for individual glycan residues of 
proteoglycans and glycoproteins. Using a pa-
nel of biotinylated lectins and the avidin-bio-
tin-peroxidase complex (ABC) technique, it is 
possible to obtain precise information about 
glycan moieties in vertebrate and invertebrate 
tissues.

COVERSLIPPING

The stained section on the slide must be cove-
red with a cover glass to protect the tissue from 
being scratched, to provide better optical pro-
perties for viewing under the microscope, and 
to preserve the tissue section for years to come. 
The stained specimen must go through the re-
verse process that it went through from paraf-
fin section to water. The stained slide is taken 
through a series of alcohol solutions (70, 90 
and 100%) to remove the water, then through 
clearing agents to a point at which a perma-
nent resinous medium can be placed beneath 
the glass coverslip over the section. Ideally, to 
prevent any air intrusion, varnish will be ap-
plied all around the cover glass. 

PICTURES OF GROSS ANATOMY

We have provided  gross views of parasagittal 
and transverse sections of whole fish stained 
with the Masson’s trichrome (Figs A to S). This 
allows a better understanding of the  location 
of each organ. Note that the sections of  Danio 
rerio are slightly oblique.

IMMUNOHISTOCHEMISTRY &  LECTIN CYTOCHEMISTRY
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KEY TO THE GROSS ANATOMY FIGURES A TO S

1 adipose tissue
2  epaxial muscles
3 hypaxial muscles
4 hypobranchial musculature 
5 dorsal  fin erector muscles 
6   gonopodium erector muscles 
7  myosepta
8 skull skeleton
9 vertebra(e)
10 rib(s)
11  neural arches
12 hemal arches
13  notochord
14 pectoral  fin
15 pelvic  fin
16 anterior cardinal vein
17 posterior cardinal vein
18 Cuvierian duct
19  heart ( sinus venosus)
20  heart ( atrium)
21  heart ( ventricle)
22  heart ( bulbus arteriosus)
23 pericardial cavity and pericardium (dotted line)
24  spleen
25  thymus
26  epidermis
27  scales
28 buccal cavity
29  pharynx
30  tongue
31  esophagus
32 keratinized  (horny) esophagus   epithelium   
33 small  intestine
34 posterior  intestine ( rectum) 
35  liver
36 gall bladder
37 pancreatic tissue
38 peritoneal cavity
39  peritoneum
40  gas bladder
41 gas gland
42  gills
43 branchial cavity
44  gill rakers
45  operculum

46  ventral  aorta
47 branchial arteries
48  dorsal  aorta
49  pseudobranch
50 hematopoietic  kidney
51 excretory  kidney
52 ureter
53 urinary bladder
54 urogenital sinus
55  telencephalon
56  diencephalon
57  mesencephalon ( optic lobes)
58  metencephalon ( cerebellum) 
59  myelencephalon
60  spinal cord
61 grey matter
62 Mauthner’s  neurons
63 Mauthner’s axons
64  brain  ventricle
65 pituitary gland
66  thyroid follicles
67 ultimobranchial gland
68 testis with cysts
69  spermatozeugmata in efferent ducts
70   gonopodium
71  ovary
72 yolk droplets
73  inner ear (semicircular canal)
74  inner ear ( otolithic chamber)
75  lateral system
76  olfactory organ
77 nostril
78  eye
79 ocular muscle(s)
80  lens
81  retina
82  iris
83  choroid rete
84 optic nerve
85 connective tissue
86 striated muscle
87 spinal  ganglion
88 caudal artery and caudal vein
89 anal  fin
90 dorsal  fin
91  stomach 
92 branchiostegals
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ALPHABETICAL KEY TO THE FIGURES A TO S

adipose tissue .............1 ...........Figs : A, B, F, J, K, O, R, S
anal  fin .......................89 .........Fig. : S
anterior cardinal vein .16 .........Fig. : B 
bladder ......................53 .........Figs : B, E
 brain  ventricle ............64 .........Figs : E, F, I
branchial arteries ........47 .........Figs : J, K, L
buccal cavity ..............28 .........Figs : A, D, E, F, G, H
caudal artery and caudal vein ..
 ..................................88 .........Fig. : S 
 choroid rete ................83 .........Figs : B, C, D, H, I
connective tissue ........85 .........Figs : G, H, I, J, M, N, P, Q
Cuvierian duct ............18 .........Figs : C, N, O, P
 diencephalon .............56 .........Figs : C, E, F
 dorsal  aorta ................48 .........Figs : C, E, M, N, O, Q, R
dorsal  fin  ...................90 .........Fig. : S 
dorsal  fin muscles .......5 ...........Fig. : E
 epaxial muscles ..........2 ...........Figs : A, B, C, E, F, L, M,  
 ................................................N, O, P, Q, R, S
 epidermis ...................26 .........Figs : C, G, H, I, J, K, L,  
 ..................................  ............M, P, R
 esophagus ..................31 .........Figs : D, M, N, O, P
excretory  kidney .........51 .........Figs : A, Q, R
 eye .............................78 .........Figs : A, B, C, D, G, H, I
gall bladder ................36 .........Figs : E, F, R
 gas bladder ................40 .........Figs : A, B, C, D, E, F, Q, R, S
gas gland ....................41 .........Figs : C, E
gill cavity ....................43 .........Figs : B, F, I, K, L
 gill rakers ....................44 .........Figs : K, L
 gills .............................42 .........Figs : A, B, C, E, F, I, J, K, L, M
  gonopodium  ..............70 .........Figs : B, E, F
  gonopodium erector muscles ....
 ..................................6 ...........Figs : B, E
grey matter .................61 .........Figs : M, Q
 heart ( atrium) .............20 .........Figs : B, D, E, F, M, N, O, P
 heart ( bulbus arteriosus) ...........
 ..................................22 .........Figs : E, M
 heart ( sinus venosus) ..19 .........Figs : D, E, N, O, P
 heart ( ventricle) ..........21 .........Figs : B, E, M, N, O, P
hemal arches ..............12 .........Figs : Q, R
hematopoietic  kidney  50 .........Figs : A, B, D, F, N, O, P
hypaxial muscles ........3 ...........Figs : A, B, D, M, N, P, Q,   
 ................................................R, S
hypobranchial musculature ......
 ..................................4 ...........Figs : D, E
 inner ear ( otolithic chamber) ....
 ..................................74 .........Figs : A, C, K, L
 inner ear (semicircular canal) ....
 ..................................73 .........Figs : F, J, K, L
 iris ..............................82 .........Figs : H, I
keratinized  esophagus   epithelium  
 ..................................32 .........Figs : M, N
 lateral system .............75 .........Figs : G, H, J
 lens ............................80 .........Figs : A, H 
 liver ............................35 .........Figs : A, B, C, D, E, F, Q, R

MAUTHNER’s axons ..63 .........Figs : M, N, P
MAUTHNER’s  neurons  ........... 
 ..................................62 .........Fig. : K 
 mesencephalon ( optic lobes) ....
 ..................................57 .........Figs : C, E, F, I, J
 metencephalon ( cerebellum) ....
 ..................................58 .........Figs : C, E, J
 myelencephalon .........59 .........Figs : C, K
 myosepta ...................7 ...........Figs : A, C, F, R
 neural arches ..............11 .........Figs : M, N, O
nostril .........................77 .........Figs : D, G
 notochord ..................13 .........Figs : M, N, O, Q, R
ocular muscles ............79 .........Figs : A, C, D, H
 olfactory organ ...........76 .........Figs : C, G
 operculum ..................45 .........Figs : L, M, N, O, P
optic nerve .................84 .........Figs : B, D
 ovary .........................71 .........Fig. : S
pancreatic tissue .........37 .........Figs : A, D, E, Q, R
pectoral  fin .................14 .........Figs : N, P
pelvic  fin ....................15 .........Figs : Q, R
pericardial cavity and pericardium (dotted line) 
 ..................................23 .........Figs : M, N, O
peritoneal cavity .........38 .........Figs : A, C, Q, R, S
 peritoneum ................39 .........Figs : A, Q, R, S
 pharynx .....................29 .........Figs : A,B, C, D, F, I, J, K, L
pituitary gland ............65 .........Figs : F, J
posterior cardinal vein 17 .........Fig. : B 
posterior  intestine  ......34 .........Figs : B, E, S
 pseudobranch ............49 .........Figs : A, D, J
 retina ..........................81 .........Figs : G, H
rib(s) ..........................10 .........Figs : B, O
 scales .........................27 .........Figs : A, C, E, F, J, K, P
skull skeleton ..............8 ...........Figs : D, F, J
small  intestine ............33 .........Figs : A, B, C, D, E, F, Q, R
 spermatozeugmata in efferent ducts 
 ..................................69 .........Figs : B, C, D, E, F
 spinal cord .................60 .........Figs : C, E, L, N, O, P, S
spinal  ganglion ...........87 .........Figs : N, O 
 spleen ........................24 .........Figs : A, D, F, R
 stomach .....................91 .........Fig. : A
striated muscle ...........86 .........Figs : A, G, H, I, J, K, L
 telencephalon .............55 .........Figs : C, E, H
testis with cysts ...........68 .........Figs : B, C, D, E, F
 thymus .......................25 .........Figs : J, K, L
 thyroid follicles ...........66 .........Figs : D, I, J
 tongue ........................30 .........Figs : G, H, I
ultimobranchial gland .67 .........Fig. : O
ureter .........................52 .........Figs : E, S
urogenital sinus ..........54 .........Fig. : B 
 ventral  aorta ...............46 .........Figs : I, J, L
vertebra(e) .................9 ...........Figs : C, E, M, N, O, P, 
 ................................................Q, R, S
yolk droplets ...............72 .........Fig. : S 
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Fig. A:  Dicentrarchus labrax            
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Fig. B:  Poecilia re� culata var. Endler

Fig. C:   Poecilia re� culata var. Endler
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Fig. D:  Poecilia re� culata var. Endler

Fig. E:  Poecilia re� culata var. Endler
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Fig. F:  Poecilia re� culata var. Endler            
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Fig. J:  Danio rerio          

Fig. K:  Danio rerio          
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Fig. L:  Danio rerio          

Fig. M:  Danio rerio          
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Fig. N:  Danio rerio          

Fig. O:  Danio rerio          
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Fig. P:  Danio rerio          

Fig. Q:  Danio rerio          
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Fig. S:  Danio rerio          
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TISSUES OF FISHESISSUES OF FISHES

  11

In fishes as in other vertebrates, cells are as-
sociated with one another and with extracel-

lular components to form the five basic tissues 
specialized for different functions : epithelial 
tissue, connective tissue, skeletal tissue, mus-
cular tissue and nervous tissue.

An     epithelium (Figs 1.1 to 1.10) consists of 
contiguous cells, with a very small amount of 
intercellular matrix. Such tissue is found cover-
ing surfaces and lining cavities. It also forms 
the essential parts of the “glands”, which are 
masses of cells specialized for secretion of 
a given product into the lumen of a duct or 
into a body cavity, or into the blood or  lymph 
streams. When the secretion enters a duct or 
a body cavity the gland is known as an exo-
crine gland (Fig. 1.8), for example, the diges-
tive glands. When it enters the blood or  lymph  
to be carried to other parts of the body and 
affect distant structures, the organ which forms 
it is called an endocrine gland, for example 
the pituitary gland, corpuscles of STANNIUS, 
etc…Most  endocrine glands consist of clumps 
or cords of secretory cells in close apposition 
to a dense network of small blood vessels. The 
 thyroid gland (Fig. 1.9) is an unusual endocrine 
gland whose secretory product is stored within 
spheroidal cavities enclosed by secretory cells; 
these spheroidal units are called follicles.

Epithelial cells are supported by a basement 
membrane that separates them from the un-
derlying connective tissue (Figs 1.1, 1.2 & 
1.5).

Some glands are unicellular, they consist of 
specialized cells scattered throughout an epi-
thelial lining. In fish, the most common uni-
cellular gland is the  mucus-secreting cell (Fig. 
1.10) found within the  skin    epithelium or with-
in the digestive tract    epithelium. The mucoid 
substances are released onto the epithelial sur-
face. As this secretory material is synthesized, it 
fills and expands the apical portion of the cell. 
The remainder of the cytoplasm and the nu-

cleus are displaced to the narrow basal region 
of the cell.

In fish, chemosensory receptors (Fig. 1.7) popu-
late the stratified    epithelium of the integument 
and of the buccopharyngeal cavity. They func-
tion in the perception of smell or taste.

The connective tissues (Figs 1.11 to 1.13) are 
a diverse group of tissues that share a common 
origin from the mesenchyme of the embryo. 
They serve as connecting and filling tissues, ly-
ing beneath the epithelial tissues of the  skin, 
of the digestive tract, and of tubular organs, 
between the muscles, between the masses of 
secreting cells in the glands, and in numerous 
other locations.

Each type of connective tissue consists of cells 
widely scattered in an abundant extracellular 
matrix consisting of fibers in an amorphous 
ground substance. The ground substance, 
composed largely of glycoproteins and gly-
cosaminoglycans, forms a well-hydrated gel 
that fills the space between cells, fibers and 
blood vessels. Collagenous, reticular and elas-
tic fibers occur in connective tissue. The vari-
ous cell types of connective tissue are divided 
into two groups : one population of fixed cells, 
which includes  fibroblasts and adipose cells, 
and another population of wandering or free 
cells ( macrophages, plasma cells, mast cells…) 
whose presence primarily depends on the 
functional state of the tissue. The  fibroblasts 
are responsible for the formation of both fib-
ers and ground substance. Inactive  fibroblasts, 
also called fibrocytes, are smaller and spindle- 
shaped. In loose connective tissue, the ground 
substance predominates; in dense connective 
tissue, the collagenous fibers form a compact 
meshwork. Ligaments (Fig. 1.13) are com-
posed of dense bands of fibrous connective 
tissue whose  collagen fibers are arranged in a 
very regular way.



Tissues of fishes     19                           

 Cartilage and  bone (skeletal tissues) are con-
nective tissues with a firm extracellular ma-
trix specialized for support of the body as a 
whole. 

The adipose tissue (Figs 1.14 & 1.15) has long 
been considered a type of connective tissue 
and can be described as a loose association of 
lipid-filled cells known as adipocytes with asso-
ciated stromal-vascular cells, held in a matrix of 
 collagen fibers. The adipocytes are character-
ized by one large lipid inclusion giving the cell 
a signet-ring shape  that results from distension 
of the cytoplasm and apposition of the nucleus 
to the cell membrane. In sections, individual 
adipose cells appear as empty elements, be-
cause the fat was dissolved by the hydropho-
bic solvents used during the routine histologic 
preparation of the tissue.

The muscular tissue is composed of cells that 
specialize in mechanical work. Three chief 
types are classically described : smooth, car-
diac and skeletal. The last two types are fre-
quently referred to as striated because of the 
cross-striations on the cells, which are lacking 
in  smooth muscle.

The cells of the nervous tissue have the abil-
ity to receive and transmit stimuli, that is, they 
possess the properties of irritability and con-
ductivity.

In the nervous system of the vertebrates a long 
series of evolutionary stages can be seen as we 
pass from lower to higher forms. These con-
cern chiefly, however, the pattern of nerve cell 
aggregations and fiber pathways. The essen-
tial structure of the units, the  neurons, shows a 
great degree of similarity.

In fishes a clear separation between a central 
and a  peripheral nervous system does exist.  
The  central nervous system (CNS) consists 
of the  brain and  spinal cord and contains the 
 neurons and a host of supporting cells called 
neuroglia. Nerve impulses pass to and from 
the CNS over long neuronal processes called 
axons and dendrites. The  peripheral nervous 
system (PNS) comprises all of these processes 
which travel in cranial and spinal nerves and 
related clusters of outlying  neurons called gan-
glia.

Skeletal tissues (cartilage and  bone), muscular 
and nervous tissues  of fishes will be the subject 
of separate chapters below.
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Fig. : 1.3   Scyliorhinus canicula (MT / MM)

Fig. : 1.1   Gnathonemus petersii   (PAS-H / MM)

Fig. : 1.2  Scyliorhinus canicula (AB-PAS-H / HM)

Figures 1.1 - 1.3                              

Buccal cavity. The upper external surface is lined by 
a stra� fi ed  epithelium and many PAS+ cells (unicel-
lular glands - magenta) are located side by side at its 
surface. Cells of the bo� om-most epithelial layer are 
usually cuboidal or columnar in shape and  in contact 
with the basement membrane (black arrow). This 
one is mainly composed of glycosaminoglycans and 
(glyco)proteins and separates the  epithelium from 
the underlying connec� ve � ssue (*). The nuclei of 
the epidermal cells are stained blue (white arrows).

Epithelium  of the  pharynx. The basement mem-
brane is thick and colored in magenta by the AB-PAS 
reac� on. Basement membranes are arrangements of 
extracellular matrix proteins which act as an inter-
face between the suppor� ng � ssues (pale pink - *) 
and epithelial cells. The nuclei of the epithelial cells 
are stained blue (arrows) and more elongated at the 
basal level.

Pharyngeal   epithelium. Simple epithelia are formed 
of one layer of cells. This image shows a stra� fi ed 
 epithelium (red) formed of mul� ple layers of cells 
separated by a very poor quan� ty of intercellular 
material.  Mucus-secre� ng cells, in blue, are sca� e-
red amongst  the  epithelium. All suppor� ng � ssues 
are mainly composed of cells and extracellular ma-
trix. The extracellular matrix is generally the domi-
nent component (here in blue - *). A vein containing 
 erythrocytes is seen at the bo� om of the image.

*

*

*
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Fig. : 1.4  Poecilia re� culata (MT / HM)

Pharyngeal  epithelium. In this high power view, note 
that the epithelial cells are closely bound to one ano-
ther. Like it is o� en the case, the cell membranes are 
diffi  cult to characterize. On this image, the basement 
membrane (in turquoise - arrow) is par� cularly thick. 
It is involved in epithelial diff eren� a� on.

Fig. : 1.6  Pelvicachromis pulcher  (AB-PAS-H / HM)

Buccal cavity. Stra� fi ed  epithelium consists of a va-
riable number of cell layers. In addi� on to the cove-
ring epithelial cells (red) many large  mucus-secre� ng 
unicellular gland cells (arrows) are seen. All epithelia 
are supported by a basement membrane. Here the 
basement membrane is quite thick (green). Note the 
loose connec� ve � ssue (*) at the centre of the fold. 

Pharynx. Por� on of the pharyngeal  epithelium 
showing at its centre an abundance of AB+ cells (in 
blue - mucous unicellular glands) amongst ordinary 
epithelial cells (arrow). This strong AB reac� on em-
phasizes the presence of a lot of glycoconjugates 
which seem to play a part in food coa� ng and epi-
thelial lubrica� on.

 Figures  1.4 - 1.6

Fig. : 1.5  Danio rerio (MT / HM)

*
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Fig. : 1.8  Scyliorhinus canicula (MT / MM)

Fig. : 1.9  Scyliorhinus canicula (MT / MM)

Medium power view of tubular  exocrine glands in 
cross sec� on.  Epithelia which are mainly involved in 
secre� on o� en form structures called glands. This is 
shown here. The tubular sec� ons, lined by a simple 
 epithelium (pink) show a central unstained lumen. 
They are separated by connec� ve � ssue (in green) 
containing blood vessels (dark areas).

Figures 1.7 - 1.9                              

Fig. : 1.7  Cyprinus carpio (MT / HM)

In addi� on to ordinary cells,  mucus-secre� ng cells 
and other cell types, intraepithelial structures com-
posed of sensory cells and suppor� ng cells may be 
located in various parts of the body ( skin, barbels, 
fi ns, buccopharynx...). Such chemosensory receptor 
on a carp’s gill raker (see chapter 10) is shown here  
at the centre.

The  thyroid gland is a follicular endocrine gland 
composed of follicles which are spherical units sto-
ring hormones. The follicles are made up of a simple 
cuboidal  epithelium (red) supported by a basement 
membrane. They are fi lled with a glycoprotein (sky 
blue) bound to the  thyroid hormones. Ducts are lac-
king. The micrograph shows typical  thyroid follicles 
of variable size. 

In elasmobranchs the  thyroid gland forms a discrete 
encapsulated organ whereas in most bony fi shes the 
follicles are sca� ered (see chapter 13).
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Fig. : 1.10  Scyliorhinus canicula  (MT / IM)

Fig. : 1.11   Poecilia re� culata (MT / MM)

Fig. : 1.12   Danio rerio (MT / MM)

Intes� ne. Collagenous � ssue supports the epithelial 
linings of hollow organs. Such suppor� ng � ssue is 
illustrated in this micrograph. Fibrocytes and  fi bro-
blasts (at the center) lie in collagenous fi bers (green). 
Fibrocytes are recognized by their condensed nuclei.  
Compare with the epithelial lining (red) composed of 
columnar cells and a few  mucus-secre� ng cells (ar-
rows).

 Figures  1.10 - 1.12

Pharyngeal  epithelium. In fi shes the  oral cavity and 
 pharynx are lined by a stra� fi ed  epithelium contai-
ning abundant  mucus-secre� ng cells. The mucoid 
substance (*) of the unicellular glands distends the 
apical por� on of the cell and the highly condensed 
nucleus is moved to the narrow basal region of the 
cell (arrows). The other nuclei are those of the ordi-
nary epithelial cells.

This micrograph illustrates loose (in the centre) and 
dense (le� ) connec� ve � ssue. In the former the open 
spaces between  collagen fi bers are fi lled with ground 
substance which is not stained in this type of prepa-
ra� on since it is dissolved during � ssue processing. In 
the dense part the nuclei are clearly visible.

*
*

*
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Fig. : 1.15   Pelvicachromis pulcher (AB-H / HM)

Fig. : 1.13   Pelvicachromis pulcher (AB-H-E / MM)

Fig. : 1.14   Poecilia re� culata (MT / MM)

Adipocytes are huge fat-storing cells which can be 
found in clumps or isolated in many suppor� ng � s-
sues. In adipose � ssue they form the main cell type. 
In this micrograph, adipocytes are found in clumps 
(on the right - unstained) throughout loose connec-
� ve � ssue (green) suppor� ng a stra� fi ed  epithelium 
(red). 

Figures 1.13 - 1.15                              

This micrograph shows por� ons of ligaments, com-
posed of dense bands of parallel collagenous fi bers 
(arrows). The three  bone pieces (stained here in 
orange-brown) are maintained in the correct ana-
tomical posi� on by ligaments. Note, in turquoise, a 
piece of car� lage.

Three adipocytes seen at high magnifi ca� on. 
Typically, li� le fat droplets stored in adipocytes con-
jugate to form one large drop. This la� er fi lls up most 
of the cytoplasm, displacing the fl a� ened nucleus at 
the periphery of the cell (arrows). As lipids are dis-
solved during the rou� ne histological prepara� on, 
they appear unstained, as clearly seen on this micro-
graph.
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SKELETAL TISSUES

  22

The skeleton is composed primarily of the 
skull, the vertebral column and the  noto-

chord, incomplete in the majority of fish. The 
vertebrae (Figs 2.1 to 2.4) are intermetameric 
and connected by elastic ligaments. They are 
composed of a vertebral body which encloses 
the  notochord (except in  chondrostei and dip-
noi),  neural arches (Figs 2.1 & 2.2) protecting 
the  spinal cord and ventral arches (Fig. 2.1) 
around the caudal artery and vein. This axial 
endoskeleton comprises laterally spreading 
dorsal  ribs and ventral  ribs which surround 
and support the general cavity. Dermic fishbo-
nes whether or not attached to the vertebrae 
are found in the intermuscular connective. Fish 
have no sternum. The appendicular part of the 
skeleton includes pectoral and pelvic girdles 
with their related  fin skeleton. 

The fins are folds of  skin supported by skeletal 
rays. Lepidotrichia (Figs 2.7 & 2.8) are bony 
segments of dermal (scale) origin located at the 
distal margin of osteichthyan fins. They origi-
nate from the base and extend distally, dicho-
tomously branching towards the margin of the 
 fin. Longitudinal sections show that  lepidotri-
chia consist of a number of segments which are 
linked one to another by dense fibrous con-
nective tissue. A cross section of the  fin shows 
that each lepidotrichium comprises a series of 
opposing concave hemisegment pairs enclo-
sing space for nerve bundles, loose connective 
tissue and blood vessels. 

In the medial layer of hemisegments,  collagen 
is arranged dorsoventrally, while the  collagen 
in the lateral layer of hemisegments is oriented 
from the base of the  fin distally, in a craniocau-
dal direction. 

Each hemisegment is usually limited by an en-
velope of flattened cells that separates it from 
the surrounding tissues. It is either composed 
of an acellular matrix, or possesses very few 
cells.

Fin rays of cartilaginous fishes (Figs 2.5 & 2.6) 
are slender, unsegmented and horny, and are 
called actinotrichia (often erroneously called 
  ceratotrichia).

 CARTILAGE

 Cartilage (Figs 2.9 to 2.17) is a firm, resistant 
tissue but is neither as hard nor as brittle as 
 bone. It is found in all  classes of vertebrates.

The resident cell of cartilage, the  chondrocyte, 
is the main constituent cell of cartilage. It is iso-
lated within a voluminous extracellular matrix 
which is neither vascularized nor innervated. 

Chondrocytes, dispersed in cavities (lacunae), 
are metabolically active cells that have to syn-
thesize and turnover a large matrix volume 
comprising collagens, glycoproteins, proteo-
glycans and hyaluronan.

 Cartilage cells at the periphery of the piece 
are flattened in a plane parallel to the surfa-
ce.  Covering  most elements of cartilage is a 
fibrous layer, the  perichondrium, which com-
prises  cells known as chondroblasts  capable 
of forming a new cartilage matrix.

There are three main types of cartilage : hya-
line, elastic and fibrous.

In  hyaline cartilage the fibers are collagenous 
but the refractive indices of fibers and matrix 
are such that the fibers are invisible in ordinary 
histological preparations. In elastic cartilage the 
elastic fibers are visible in histological sections 
by means of a special stain (orcein). Fibrous 
cartilage contains a heavy meshwork of colla-
genous fibers which makes it very tough.

Fish have a variety of specialized cartilages 
that are somewhat different from those found 
in higher vertebrates; thus the classification of 
cartilages that modern texts of mammalian his-
tology promote, is of relatively little value to 
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the comparative histologist who is confronted 
by a continuous spectrum of supporting tissues 
in fish. We have no intention of depicting in 
depth their full range. However, one type of 
supporting tissue is especially common and 
distinctive in teleosts and any classification 
must take it into account: we mean the hya-
line-cell cartilage, also called pseudo-cartilage 
(Figs 2.13 to 2.15).

 Hyaline-cell cartilage is typically an avascular 
tissue that consists of closely-packed cells with 
abundant, hyaline cytoplasm and little matrix. 
Its cellularity approaches that of an   epithelium. 
When the cells are very large, the matrix may 
stain poorly. There is an enormous variation in 
cell size even within the same piece of  tissue. 
There is no pericellular capsule and the matrix 
closely fills the gaps between cells. Some fish 
also have a chondroid covering the opercular 
 bone, consisting of closely spaced round cells 
in a matrix with scattered fibers. This is consi-
dered a very primitive form of cartilage particu-
larly present in the barbels of catfish and some 
Notothenioids. Another primitive cartilage can 
be found in the skeleton of Chondrichthyans 
and is transient in the  gills of teleosts.

The entire endoskeleton of sharks, chimaeras 
and rays is cartilaginous, composed of chon-
drocytes in an extracellular matrix (ECM) 
surrounded by a fibrous  perichondrium. The 
ECM may be mineralised (Figs 2.16 & 2.17), 
to varying degrees, with crystals of calcium 
phosphate hydroxyapatite. The majority of the 
skeleton is tessellated cartilage, comprised of 
a cortex of small blocks (tesserae) of  calcified 
cartilage (both prismatic and globular) lying 
just beneath the fibrous  perichondrium and 
overlying the uncalcified ECM.

BONE

Bone (Figs 2.18 to 2.28) is formed in all verte-
brates except living agnathans (lampreys) and 
Chondrichthyes (sharks). It is a rigid calcified 
tissue of limited elasticity. Like cartilage, it is 
composed of a parenchymal cell, the osteo-
cyte, embedded in a secreted acellular matrix. 
The  osteocytes are present in “lacunae” in the 
matrix from which minute canaliculi (Fig. 2.20) 

radiate to form a complicated network connec-
ting all the lacunae into a system of cavities.

Bone is not confined to the internal skeleton 
but is also found as hard plates or  scales in the 
integument. 

In addition to  osteocytes, two other  bone cel-
ls can be observed :  osteoblasts  and  osteo-
clasts. It is accepted that  osteocytes  derive 
from  osteoblasts (Figs 2.21 & 2.26) that have 
secreted the  bone matrix around themselves. 
Osteoclasts (Figs 2.21 & 2.22) are large mul-
tinucleated cells (mononucleated in juveniles) 
with phagocytic properties. They dissolve the 
matrix by releasing lysosomial enzymes. 

During  bone remodelling, many  osteocytes 
are released from their lacunae as  osteoclasts 
actively reabsorb the  bone. The relationships 
between  bone, connective tissue and cartilage 
are more complex than in higher vertebra-
tes. So, besides intramembranous  ossification 
(when  bone forms directly from mesenchyme) 
and endochondral (or intracartilaginous)  os-
sification, we have to consider parachondral 
(Fig. 2.27) and perichondral (Fig. 2.28)  ossi-
fication. In the former,  bone forms in the con-
nective tissue in proximity with a cartilaginous 
framework;  in the latter,  bone forms directly in 
the  perichondrium.

In fish two types of  bone tissues exist : cellu-
lar  (Figs 2.18 to 2.20) and acellular (Figs 2.23 
& 2.24) bones. The osseous endoskeletons of 
the higher orders of teleost fish (Perciformes) 
are noteworthy in that they are totally de-
void of enclosed  osteocytes (acellular bones). 
The osseous tissue of other fishes (Clupeidae, 
Salmonidae, Cyprinidae,…), like that of all 
other vertebrates, contains enclosed  osteocy-
tes, but their concentration is decidedly lower 
than that  found in mammals.

In contrast to mammals, no  hematopoietic tis-
sue can be seen in the skeleton. Some of the 
bones of the cranium and gill arches contain 
 spongy  bone but, unlike mammals, this is not a 
site of  hematopoiesis. Spongy  bone (Figs 2.25 
& 2.26) is laminated with spaces that give it 
a spongy-like appearance. Repair and remo-
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delling of  bone in teleosts involves  osteocytes 
and  osteoclasts. Bone reabsorption through 
the action of multinucleated  osteoclasts plays 
an important role in skeletal development, in 
disease and healing in higher bony fish with 
cellular and acellular  bone. 

NOTOCHORD

When we survey the animal kingdom, we find 
that there are types of supporting tissue which 
can be described neither as cartilage nor as 
 bone. The most primitive type of supporting 
tissue in chordates is that of the  notochord 
(Figs 2.29 to 2.33). During development the 
 notochord sheat or perichondral tube becomes 
completely invaded by  bone and is built into 
a complex joined rod which allows for rigidity 
and flexibility.The  notochord, of mesodermic 
origin, is normally surrounded by a thick inner 
fibrous sheath and a thin outer elastic one.

The  notochord is persistent in some adult fish 
(chondrichtyans, dipnoi,  chondrostei - Figs 
2.31 to 2.33). However, in the majority of the 
species, it disappears partly, generally being 
strangled by the development of the verte-
brae. Relics of  notochord often persist, and 
are ensheathed  by vertebral  bone in the adult. 
(Figs 2.29 & 2.30).

The tissue of the  notochord differs greatly 
from that of cartilage in histological appea-
rance. It contains very tumescent cells lying 
closely pressed together. They resemble plant 
cells more than do most animal tissues. The 
 notochord cells are thick-walled and their cyto-
plasm is filled with a homogeneous, semi-fluid 
content.
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Fig. : 2.1  Gnathonemus petersii (MT / MM)

Fig. : 2.2 Scyliorhinus canicula (MT / MM)

Fig. : 2.3  Poecilia re� culata  (MT / MM)

Cross sec� on through the axial skeleton (caudal 
peduncle). The vertebra (red) bears processes above 
and below the centrum (1) which encloses remains 
of the  notochord (2). These processes are the neural 
(3) and hemal (4) arches which protect respec� vely 
the  spinal cord (5) and the dorsal artery (6) and vein 
(7), par� ally fi lled with blood.  Note around the ver-
tebra the  electric organ (in blue and purple) charac-
teris� c of the mormyrids.

Transverse sec� on through the anterior trunk region  
( pharynx) of a young specimen. In Chondrichthyes 
endoskeletal � ssues are mainly of two types :  no-
tochord and car� lage (no  bone). Large vacuolated 
cells (1) fi ll the central core of the  notochord, and 
together with the connec� ve � ssue sheath (2) give 
the  notochord its characteris� c fl exibility. The ver-
tebral centrum (3) encircles the  notochord. Typically 
the  spinal cord (4) is surrounded by the  neural arches 
(5). The hemal processes are present only in the cau-
dal region. Myomeres (6) separated by  myosepta (7) 
are also demonstrated (see chapter 3). In reddish : 
blood vessels.

Longitudinal sec� on (close to the sagi� al plane) 
through the median trunk region clearly showing the 
vertebral column lying between the  spinal cord (1) 
and the  dorsal  aorta (4). Some vertebrae (2 - in red) 
surrounding remains of the  notochord (3) are also 
visible. At the upper side of the picture note fasciculi 
of skeletal muscular fi bers ( myomeres - in red) sepa-
rated by  myosepta (arrows).
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  29Figures 2.4 - 2.6     

Fig. : 2.4 Xiphophorus helleri (MT / HM)

Fig. : 2.5 Scyliorhinus canicula (MT / LM)

Fig. : 2.6 Scyliorhinus canicula (MT / MM)

Transverse sec� on of the caudal region. This micro-
graph shows diff erent parts of a vertebra. (1) :  neural 
arches; (2) : hemal arches;  (3) : transverse processes. 
Nerves (4) of spinal ganglia as well as skeletal muscu-
lar � ssue (5) are illustrated. In the vertebra diff eren-
ces of colors (green to red) are probably explained by 
varia� on in mineral deposits. 

Cross sec� on of the caudal  fi n. Fin rays of elasmo-
branchs  are slender, unsegmented, of a horny as-
pect and are called ac� notrichia (some� mes called 
 ceratotrichia - orange/red). These rays are disposed 
on both sides of the fi ns. Connec� ve � ssue, stained 
green, is covered by the  epidermis (arrow).

Caudal  fi n. Higher magnifi ca� on of the previous pic-
ture. Ac� notrichia are long horny, acellular, cylindri-
cal, fl exible and unsegmented rays made up of  elas-
toidin, suppor� ng the fi ns of car� laginous fi sh.

Two placoid  scales (arrows) are seen at the le�  of the 
picture.
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 30                            Figures 2.7 - 2.9                         

Fig. : 2.7  Gnathonemus petersii (MT / LM)

Fig. : 2.8  Gnathonemus petersii (MT / MM)

Fig. : 2.9  Polypterus senegalus (MT / MM)

Cross sec� on of the dorsal  fi n. In teleosts both the 
median and paired fi ns are provided with endoske-
letal radials and with dermal  fi n-rays disposed on 
both sides of the  fi n:  the bony  lepidotrichia (circles). 
These have evolved from  scales and each of them is 
formed by two hemitrichia (arrows) closely joined 
except at their base. Lepidotrichia can be either so�  
or hard and segmented.

Dorsal  fi n. Each lepidotrichium is composed of two 
parallel rod-like structures, the hemitrichia, that ap-
pear as bowed strips. Segmented and o� en branched 
they are disposed bilaterally beneath the  skin and 
resembling a pair of parenthesis. Each hemisegment 
presents a lateral convex surface and an inner con-
cave surface that encircles a region containing loose 
connec� ve � ssue ( collagen - in blue), nerve bundles 
and blood vessels (unstained spaces). Note the stra-
� fi ed  epithelium (arrows) of the  skin around the  fi n. 

Hyaline car� lage takes up the largest part of this mi-
crograph.  Car� lage is a semi-rigid form of skeletal � s-
sue which contains neither blood vessels nor nerves. 
Chondrocytes (whi� sh with blue nuclei) are mature 
car� lage cells sca� ered in an abundant extracellular 
matrix. This one (*) contains collagenous fi bers (not 
visible) and a predominant ground substance. The 
lamella of car� lage shown here is lined by a thin  pe-
richondrium (arrows - see also Fig. 2.11) and covered 
by perichondral  bone (orange/green). 

*



  31Figures 2.10 - 2.12     

Fig. : 2.10 Scyliorhinus canicula (WR / MM)

Fig. : 2.11  Gnathonemus petersii (MT / HM)

Fig. : 2.12  Garra congoensis (MT / HM)

 Car� lage. Chondrocytes are housed in spaces, known 
as lacunae. Although the matrix contains many  colla-
gen fi brils, they are masked by the proteoglycans of 
the ground substance; hence the matrix (deep blue)  
appears homogeneous and smooth. The chondrocy-
tes one can observe here are par� cularly sparse and 
mostly paired. 

Stria� ons in the extracellular matrix are artefacts.

Hyaline car� lage. Covering most pieces of car� lage 
(pale green with well-marked  chondrocyte nuclei) 
is a condensed fi brous layer, the  perichondrium (ar-
rows). This layer contains cells known as chondro-
blasts which are capable of forming new car� lage 
matrix. Bone (in black) is forming in the periphery of 
the car� laginous piece.

Hyaline car� lage. This type of car� lage is similar as in 
mammals. Histological fi xa� on may bring the chon-
drocytes to shrink in their lacunae, so they appear 
not to completely occupy their spaces in the matrix. 
This allows to dis� nguish clearly the nuclei (1), the 
cytoplasms (2) and the lacunae (3) of some chondro-
cytes in this image.  

The chondrocytes frequently occur in groups, gathe-
red together into what are called «cell nests»  (ar-
rows). Note the matrix (deep blue) and its apparent 
homogeneity.
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 32                            Figures 2.13 - 2. 15               

Fig. : 2.13  Pelvicachromis pulcher (MT / MM)

Fig. : 2.14  Corydoras paleatus (MT / MM)

Fig. : 2.15  Corydoras paleatus (MT / HM)

 Hyaline-cell car� lage is typically an avascular � ssue 
that contains � ghtly-packed cells with abundant cy-
toplasm. Its cellularity approaches that of an  epithe-
lium. The matrix is poorly developed and close to the 
plasma membranes.

This micrograph illustrates hyaline-cell car� lage con-
taining close-packed cells (chondrocytes - pink with 
dark nuclei). Compared to the previous image the 
clusters of cells are be� er delimited and although 
scarce, the extracellular matrix (orange and blue) is 
more visible.

This micrograph is a higher magnifi ca� on of the pre-
vious picture. The chondrocytes are closely packed 
and their cytoplasm (pink) is well preserved. The ma-
trix is stained grey within the nests (1) and orange 
around them (2). This typically non-vascularized type 
of car� lage is seen among others in the barbels of 
ca� ishes.
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  33Figures 2.16 - 2.18     

Fig. : 2.16 Scyliorhinus canicula (MT / MM)

Fig. : 2.17 Scyliorhinus canicula (MT / MM)

Fig. : 2.18  Gnathonemus petersii ( FR-HB / LM)

Calcifi ed car� lage.  Car� lage is widespread as endos-
keletal � ssue in  elasmobranchs. It shows the typical 
form of  hyaline car� lage, with chondrocytes (arrows) 
in lacunae embedded in an extensive dense matrix 
(*). In addi� on, deposits of small blocks (tesserae) 
of  calcifi ed car� lage (orange/red) in uncalcifi ed ma-
trix can also occur at the periphery of some skeletal 
pieces (here, skull). A nerve (pink) in cross sec� on is 
seen in the centre of the picture. It is surrounded by 
connec� ve � ssue.

Calcifi ed car� lage of the  «tongue». The tessellated 
car� lage comprises a cortex of small blocks (tesse-
rae) of  calcifi ed car� lage (arrow) overlying the uncal-
cifi ed matrix (pale blue on the le� ) containing chon-
drocytes. At the right, blue stained  collagen.

Cellular  bone (orange) and car� lage (1) are side by 
side within connec� ve � ssue (2) suppor� ng a stra� -
fi ed  epithelium (3). Numerous  osteocytes (the cells 
responsible for maintenance of  bone matrix) with 
densely stained nuclei are visible (arrowheads).
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 34                            Figures 2.19 - 2.21                         

Fig. : 2.19  Gnathonemus petersii (MT / MM)

Fig. : 2.20  Garra congoensis (MT / HM)

Fig. : 2.21  Polypterus senegalus (MT / IM)

Cellular  bone (dark-red, H-shaped) is seen in this ele-
phant nose fi sh lower jaw element. Some small  os-
teocytes are iden� fi ed (arrowheads). Note fasciculi 
of  skeletal muscle at the right of the picture and the 
blue stained  collagen. 

Cellular  bone. It is generally accepted that fi sh bo-
nes may be either cellular or acellular. This micro-
graph shows  cellular  bone containing a rela� vely 
great number of  osteocytes (black arrows). Note 
numerous minute interconnec� ng canaliculi (white 
arrows) which contain fi ne cytoplasmic extensions 
of the  osteocytes. The mineralized matrix is stained 
red.

In addi� on to the  osteocytes, the two other  bone cell 
types are  osteoblasts and  osteoclasts. Osteoblasts 
(arrowheads) are rather large and o� en plump cells, 
arranged in one or more layers along bony surfaces 
(in black). They are very ac� vely synthe� c, making 
 collagen and proteoglycans. Their intense cytoplas-
mic basophilia indicates a high ac� vity. Osteoclast 
(arrow) is a very large, mul� nucleate cell, closely ap-
plied to the surface of a bony spicule and o� en lying 
in a depression.



  35Figures 2.22 - 2.24 

Fig. : 2.22  Garra congoensis (MT / IM)

Fig. : 2.23  Pelvicachromis pulcher (MT / MM)

Fig. : 2.24 Astato� lapia burtoni (AZ / MM)

Osteoclasts. This micrograph shows typical  bone re-
sorp� on by two mul� nucleate  osteoclasts (arrows) 
which are ac� vely involved in con� nuous  bone re-
modelling.  Their apical surfaces bear fi ne microvilli 
forming a brush border.

Acellular  bone. The osseous endoskeleton of higher  
teleosts (Perciformes...) is devoid of  osteocytes. This 
micrograph shows the typical appearance of such 
acellular  bone (dark blue) surrounding a canal. The 
unstained cells at the right bo� om corner are adipo-
cytes.

Fishes of the Cichlidae family, mainly na� ve to Africa 
and South-America belong to the Perciformes. They 
are characterized by spiny fi ns and acellular bones.  
The azan trichrome stained this unique  bone type in 
red at the centre of the picture.



 36                            Figures 2.25 - 2.27                         

Fig. : 2.25  Gnathonemus petersii (FR-HB / LM)

Fig. : 2.26  Garra congoensis (MT / MM)

Fig. : 2.27  Poecilia re� culata (MT / MM)

Spongy  bone. Low power view of anastomosing spi-
cules of  bone (orange). As more and more spicules 
form in the same vicinity, they will become intercon-
nected. As they fuse with each other, they form can-
cellous (spongy)  bone, but in fi sh unlike mammals 
this is not a site of  hematopoiesis.

Lower jaw cancellous  bone. This micrograph illus-
trates centers of  ossifi ca� on in vascularized areas of 
connec� ve � ssue (blood cells are stained orange and 
blue) . The anastomosing spicules (blue) are obvious. 
As usual in rou� ne sec� ons, adipocytes are unstai-
ned.

The arrow points to a layer of osteoblasts. 

Parachondral  ossifi ca� on. Fish osteogenesis is very 
complex. In this type of  ossifi ca� on  bone (1) forms 
in the connec� ve � ssue (2) in proximity of a car� lagi-
nous piece (3) harbouring numerous chondrocytes.
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  37Figures 2.28 - 2.30 

Fig. : 2.28   Xiphophorus helleri (AB-PAS / HM)

Fig. : 2.29  Poecilia re� culata (MT / MM)

Fig. : 2.30  Gnathonemus petersii (H-E / MM)

In the perichondral  ossifi ca� on  bone (magenta) 
forms directly in the  perichondrium.  Car� lage (blue) 
containing chondrocytes will be gradually invaded by 
 bone trabeculae.

Notochord. This transverse sec� on through the an-
terior trunk region shows the posi� on of the  spinal 
cord (1) and of a vertebra whose centre (2) surrounds 
the  notochord (large unstained vacuolized cells - 3). 
The  notochord is a rather fl exible rod par� ally per-
sis� ng throughout life in lower vertebrates. Note in 
the  spinal cord the giant axons (arrows) of the paired 
MAUTHNER’s  neurons (see chapter 12).

Notochord. Transverse sec� on through the  noto-
chord surrounded by vertebral body of the vertebra 
(centrum - arrow) with several bony processes. The 
 notochord contains very tumescent cells lying closely 
pressed together. 
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 38                            Figures 2.31 - 2.33                      

Fig. : 2.31  Acipenser gueldenstaed� i (MT / MM)

Fig. : 2.32  Acipenser gueldenstaed� i (MT / HM)

Fig. : 2.33  Acipenser gueldenstaed� i (MT / HM)

Transverse sec� on through the  notochord, persis-
tent in this fi sh group (Chondrostei). The  notochord 
sheath (in green) is composed of fi brous � ssue. No 
centra are formed in living sturgeons. Turgidity of the 
individual cells of the  notochord is obvious. Under 
the sheath three areas are found: a simple squamous 
or cuboidal layer (1), several layers of large vacuoli-
zed cells (2) and in the centre, cells (3) surrounding 
lacunae.

Transverse sec� on of the  notochord sheath. This pe-
richordal tube is composed of a thick fi brous inner 
layer (1) and a thin outer elas� c one (2). The  noto-
chord sheath surrounds vacuolized cells (3). Note 
the presence of  hyaline car� lage at the le�  (4), very 
abundant in this fi sh skeleton.

Notochord cells (higher magnifi ca� on of area 3 of 
Fig. 2.32). The cells lie closely pressed together and 
the � ssue resembles that of plants more than do 
most animal � ssues. Thick-walled cells are well de-
monstrated.
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In fish and other vertebrates muscular tissues 
are present in three principal areas of the 

body : the skeletal muscles, the  heart, and the 
walls of hollow organs. Microscopically, longi-
tudinal sections of skeletal and cardiac mus-
cular tissue reveal that their cells (myofibers) 
have characteristic cross-striations, whereas the 
muscular tissue of hollow organs is composed 
of myofibers without cross-striations and hen-
ce has a smooth appearance. Therefore, three 
basic types of muscle cells are recognized : 1) 
striated skeletal myofibers ( rhabdomyocytes), 
which comprise the skeletal muscles that origi-
nate at and insert on the bones of the skeleton, 
2) striated  cardiomyocytes, which comprise 
the walls of the  heart, and 3) smooth myofi-
bers ( leiomyocytes ), which form the contrac-
tile portion of the walls of most viscera.  

SKELETAL MUSCLE

Skeletal muscle fibers ( rhabdomyocytes) (Figs 
3.1 to 3.10) are multinucleated syncitia. The 
 oval nuclei are usually found at the periphery 
of the cell under the plasma membrane, called 
sarcolemma. Under the microscope, at higher 
magnification, we can see long thread-like 
myofibrils which run parallel to each other for 
the whole length of the fiber. The  rhabdomyo-
cytes that are sectioned transversally show a 
polyhedral appearance and peripheral nuclei. 
The spaces between individual myocytes are 
filled with loose connective  tissue containing 
capillaries.

When viewed in longitudinal section (Figs 
3.4 to 3.6),  rhabdomyocytes show transverse 
striations of alternating light (I) and dark (A) 
bands, with an amazing degree of evenness 
and regularity.  Each I band is bisected by a 
dark transverse line, the Z line. The two most 
distinctly different  skeletal muscle types – red 
and white – have different degrees of vascula-
rization and myoglobin content, which account 
for their color (Figs 3.9 & 3.10).

The white (fast) fibers constitute the bulk of 
the muscle mass, making up the deep skeletal 
muscles in the epaxial (dorsal) and hypaxial 
(ventral)  myomeres. These light muscles are 
relatively poorly perfused but are considered 
useful in short, strong bursts of swimming 
during which they fatigue rapidly. The term 
myomere is commonly used in fish anatomy 
and refers to a separate muscle bundle, with 
parallel fibers running along the long axis of 
the body. Myomeres are connected by delicate 
connective tissue septa ( myosepta - Fig. 3.1). 
There is an epaxial and a hypaxial myomere 
for each vertebra in most fishes.

Red muscle is generally found superficial to 
the epaxial and hypaxial white skeletal mus-
cles of fish. The slow red fibers have a higher 
lipid content than white fibers and more mito-
chondria per cell. These narrower muscle cells 
are also supported  by a better vascular supply 
than  white muscle. Red muscle cells are usually 
most prominent in the areas underlying the fins 
of major propulsion. In salmonids, this is under 
the lateral line in a configuration to move the 
tail. In perch and other species that utilize their 
pectoral fins for locomotion, red muscle cells 
are abundant in the areas under these fins. In 
seahorses this is the case under the dorsal  fin. 

Let’s also illustrate other muscles like those 
coordinating the movements of the fins, the 
mouth, the spiracle (Fig. 3.2), the eyes (Fig. 
3.3), or the  gills… 

Sound production in many fish species, e.g., 
the Carapidae, results from the action of ex-
trinsic muscles that insert into the air bladder. 
 Sonic fibers  (Fig. 3.11) are thicker than red 
and thinner than white epaxial fibers, and so-
nic fibers and myofibrils exhibit an unusual he-
licoidal organization : the myofibrils of the cen-
ter are in straight line whereas they are more 
and more twisted towards the periphery.
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Whereas the number of muscle fibers is fixed 
around the time of birth in mammals, in many 
species of fish, muscle fiber numbers increase 
throughout a large part of their life.

 CARDIAC MUSCLE

 Cardiac muscle (Figs 3.12 to 3.14) consists of 
a great syncytium of anastomosing fibers ( car-
diomyocytes) that lie parallel to each other. At 
sites of end-to-end contact are the intercalated 
discs (junctional complexes), structures found 
only in cardiac muscle.

Mature  cardiomyocytes exhibit a cross-stria-
ted binding pattern identical to that of  skeletal 
muscle. Unlike multinucleate  skeletal muscle 
(see above), however, each cardiac muscle cell 
possesses only one, rarely two centrally located 
pale-staining nuclei. Surrounding the cells is a 
delicate sheath of endomysial connective tis-
sue containing a rich capillary network.

Working  cardiomyocytes from fish hearts are 
smaller than their mammalian counterparts. 
The sarcoplasmic reticulum is frequently re-
duced, sometimes to nothing more than pe-
ripheral caveolae, T tubules are also reduced. 
Cardiomyocytes are capable of regeneration, 
even in older individuals. They show both hy-
perplastic and hypertrophic growth in contrast 
to post-embryonic mammals where the growth 
is hypertrophic only.

Fish inhabiting environments with fluctuating 
temperatures have an amazing cardiac plastici-
ty and capacity to maintain maximum cardiac 
output across a broad temperature range.

The specially modified conduction pathways    
(PURKINJE fibers) found in higher vertebrates 

seem to be lacking in fish hearts. However, rare 
cardiac pacemaker cells, sometimes seen by 
chance in histological sections, near the sino-
atrial ostium (usually) or elsewhere in the sinus 
initiate the  heart beat. This signal is then con-
ducted into the  atrium and produces the atrial 
contraction. Heart rate is mainly influenced by 
vagal inhibition and temperature.

SMOOTH MUSCLE

Smooth muscle (Figs 3.15 to 3.18) forms a 
large part of the walls of the alimentary tract, 
of the arteries and veins, of ducts of various 
glands and is found in a variety of other loca-
tions.

The cells (or fibers or  leiomyocytes) of  smooth 
muscle are elongated, spindle-shaped structu-
res, each with a centrally located nucleus (Fig. 
3.18). They are enclosed by a basal lamina 
and a network of reticular fibers. The  leiomyo-
cytes are placed close together, forming layers 
or sheets, although single cells may be formed.  
The cell contains delicate contractile myofila-
ments, hard to see with the light microscope. 
In many tubular visceral structures, such as 
the  gastrointestinal tract,  smooth muscle is 
disposed in layers with the cells of one layer 
arranged at right angles to those of the adja-
cent layer. This arrangement permits a wave of 
contraction to pass down the tube, propelling 
the contents forward; this action is called peris-
talsis. When cut in transverse section (Figs 3.16 
& 3.17), the central nuclei may appear absent 
in several sections due to sectional angle.

The contraction process of  smooth muscle is 
slow and not subject to voluntary control. 



    41                          Figures 3.1 - 3.3 

Fig. : 3.1 Scyliorhinus canicula (H / MM)

Fig. : 3.2 Scyliorhinus canicula (MT / MM)

Fig. : 3.3 Scyliorhinus canicula (TI-Ag / MM)

Epaxial muscles. Transverse sec� on through the axial 
trunk musculature. In fi sh this musculature is divided 
into a series of  myomeres (here in grey and taking up 
90 % of the picture) separated by collagenous sheets 
called  myosepta (in blue - arrows).

In longitudinal sec� on, these  myomeres are V-sha-
ped (see introduc� on Fig. A).

Spiracular muscle. In addi� on to the well-developed 
trunk and caudal musculature, fi sh have other small 
voluntary muscles like extra-ocular,  fi n muscles or 
the spiracular muscle shown here. Opening/closing 
movements of the spiracle are controlled by the 
fi rst dorsal constrictor muscle which regulates water 
entry into the  pharynx. Por� on of the apparent wavy 
course of this  skeletal muscle is illustrated with more 
(dark blue - 1) or less (purple - 2) contracted areas. In 
blue, the connec� ve � ssue (collagenous fi bers - 3).

Ocular muscle. Longitudinal sec� on of some supe-
rior oblique  rhabdomyocytes. This staining method 
allows to see the regular cross-stria� ons especially 
at the centre of the image (arrow). These stria� ons 
are composed of alterna� ng dark A bands and light 
I bands.
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42     Figures  3.4 - 3.6              

Fig. : 3.4  Gnathonemus petersii (MT / HM)

Fig. : 3.5  Pangasius micronemus (MT / HM)

Fig. : 3.6  Danio rerio (MT / HM)

Skeletal muscle. This micrograph illustrates some 
characteris� c histological features of  skeletal muscle 
fi bers cut longitudinally. About ten unbranched and 
elongated fi bers are shown at the centre of the mi-
crograph.  Rhabdomyocytes are mul� nucleate cells 
whose fl a� ened nuclei (arrows) are located at the 
periphery, just beneath the plasma membrane (sar-
colemma). Regular cross-stria� ons (A and I bands) 
are characteris� c. The muscle fi bers are grouped to-
gether into bundles (fasciculi) surrounded by loose 
collagenous � ssue ( perimysium - in turquoise).

Skeletal muscle in longitudinal sec� on. Within the 
 rhabdomyocytes, there are longitudinally running 
myofi brils. Each myofi bril is made up of repea� ng 
structural units called sarcomeres (between two Z 
bands). Since the sarcomeres of all myofi brils in a 
single cell are in register, the result is a typical cross-
stria� on clearly visible at high magnifi ca� on with the 
light microscope. The stria� ons of the  rhabdomyo-
cytes are composed of alterna� ng light I bands and 
dark A bands, obvious on top of the image. Note the 
 collagen in blue.

Por� ons of four skeletal myofi bers (branchial  rhab-
domyocytes) in longitudinal sec� on. Cross stria� ons 
are evident in the centre of the picture. Thanks to 
the cu�  ng angle and the low degree of contrac� on 
thin Z bands (arrows) are visible at the centre of the 
light I bands.
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Fig. : 3.7    Stomatorhinus punc� culatus (MT / MM)

Fig. : 3.8     Stomatorhinus punc� culatus (MT / HM)

Fig. : 3.9   Kryptopterus bicirrhis    (MT / MM)

This micrograph demonstrates the typical appea-
rance of  skeletal muscle cut in transverse sec� on and  
shows the peripheral loca� on of the nuclei (pinkish 
- arrows). Don’t confuse with the dark nuclei of the 
 fi broblasts or red blood cells. Note the  endomysium 
(loose connec� ve � ssue - *) containing numerous 
capillaries between the polyhedral cells ( rhabdo-
myocytes).

Higher magnifi ca� on of the previous document. In 
fi xed � ssue prepara� ons such as this, the  rhabdo-
myocytes appear irregular and polyhedral. Each cell 
is separated by endomysial spaces of connec� ve 
� ssue containing capillaries with red blood cells (1). 
Some nuclei are seen (2) and are peripherally placed 
under the sarcolemma (arrows). Stria� ons are only 
visible in longitudinal sec� ons.

In this prepara� on, the sec� oned  rhabdomyocytes 
appear speckled with li� le dots. These are the myo-
fi brils ( ac� n and myosin myofi laments) cut transver-
sally.

Axial muscles, transverse sec� on near the lateral 
line. This micrograph shows the presence of superfi -
cial red layers (slow   red muscles - 1) and deep white 
layers (fast  white muscle - 2). The former are small 
in cross sec� on and correspond to aerobic muscle 
fi ber type. The la� er (anaerobic fi bers) are large in 
cross sec� on and are always predominant. They are 
used for intense contrac� on like required in escape 
or hun� ng situa� ons. Connec� ve � ssue is stained 
green. The one on the upper le�  belongs to the 
transverse septum.
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44     Figures  3.10 - 3.12              

Fig. : 3.10    Kryptopterus bicirrhis (PAS-H-AUR / LM)

Fig. : 3.11  Carapus acus (H-E / HM)  

Fig. : 3.12  Cyprinus carpio (MT / MM)

Cross sec� on of axial  myomeres in the lateral line 
region. The  rhabdomyocytes that cons� tute the 
myotomal mass are composed of superfi cial small 
diameters red fi bers (1) and inner large diameters 
white fi bers (2). Most muscles are of intermediate 
type containing red and white mixed muscles.

Sonic fi ber. Sound produc� on in many fi sh species re-
sults from the ac� on of extrinsic muscles that insert 
onto the gas bladder. These fi bers are thinner than 
white and thicker than red fi bers. This longitudinal 
sec� on shows the extend twisted myofi brils in the 
periphery of the fi ber.

Image: courtesy of Dr. E. Parmen� er, Université de 
Liège, Belgium.

Cardiac  ventricle. Transverse and oblique sec� ons 
in ventricular  cardiomyocytes.  Cardiac muscle fi bers 
are cylindrical cells with one or rarely two central 
nuclei (black arrows). Note numerous  erythrocytes 
(blue arrows) in the capillaries in the delicate colla-
genous  endomysium (*). 
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Fig. : 3.14  Cyprinus carpio (MT / IM)

Fig. : 3.13  Cyprinus carpio (MT / MM)

Fig. : 3.15   Perca fl uvia� lis (MT / LM)

Longitudinal sec� on of ventricular  cardiomyocytes. 
This micrograph shows branching of the myofi bers 
(arrows) whose ends are in contact with adjacent 
cells. In rou� ne prepara� on such as this, the cross-
stria� ons are not readily visible. 

Longitudinal sec� on of ventricular  cardiomyocytes. 
In this fi eld  cardiomyocytes containing parallel myo-
fi brils (arrows) and central nuclei (arrowhead) are 
demonstrated.

Although myofi brils arrangement is similar to that of 
the  skeletal muscle, stria� ons are generally diffi  cult 
to see in the cardiac muscle because of the irregular 
cell dichotomy.

Cross sec� on through the wall of the  stomach. This 
wall is composed of an outer muscularis externa, 
 submucosa and inner mucosa (see chapter 7). The 
muscular coat is composed of a large inner circular 
(1) and an outer longitudinal (2) layer of  smooth 
muscle ( leiomyocytes). Note the two large mucosal 
folds (*)   surrounded by green connec� ve ( submu-
cosa).

1

2

*

*



46     Figures  3.16 - 3.18              

Fig. : 3.16   Perca fl uvia� lis (MT / MM)

Fig. : 3.17   Perca fl uvia� lis (MT / MM)

Fig. : 3.18    Perca fl uvia� lis (MT / HM)

This micrograph shows typical appearance of  smooth 
muscle in cross sec� on. This sec� on cuts the spindle-
shaped  leiomyocytes at diff erent levels. So they ap-
pear erroneously of various diameters. Leiomyocytes 
are rather small visceral muscle cells containing a 
single nucleus (arrows) centrally located in the cyto-
plasm.

In the  stomach and in many diges� ve structures, 
 smooth muscle fi bers ( leiomyocytes) are mostly 
arranged in two adjacent perpendicular layers: the 
outer longitudinal layer (1) and the inner cicular 
one (2). This arrangement permits peristalsis i.e. 
the forward propelling of the content of the tube. 
Collagen (endomysium) is delicately stained in 
green.

This micrograph shows elongated, spindle-shaped 
 leiomyocytes. The central nuclei (arrowheads) are 
located at the widest part of the cells. Smooth fi bers 
are usually much smaller and shorter than skeletal 
ones. The fi ne intercellular lines (*) are artefacts. 

22

1

*

*

*



Cardiovascular system and blood       47                           

CARDIOVASCULAR SYSTEM AND BLOODARDIOVASCULAR SYSTEM AND BLOOD

44  

HEART

The fish  heart (Figs 4.1 to 4.11) typically 
consists of four chambers (Fig. 4.1) cou-

pled in series and located caudo-ventrally to 
the gill cavity. In teleosts the four chambers are 
(in sequence) : the  sinus venosus, the  atrium, 
the  ventricle and the highly elastic  bulbus arte-
riosus (or a contractile  conus arteriosus in elas-
mobranchs,  chondrostei and holostei).

The  heart of fishes consist of three layers of 
tissue, the  epicardium,  myocardium and  en-
docardium. The external  epicardium consists 
of a single layer of flattened epithelial cells, 
the mesothelium, on a thin connective tissue 
layer, that merges with the pericardial cavity 
lining. The  myocardium varies in thickness in 
different parts of the  heart. It is thin in the  si-
nus venosus, but it is contractile. The volume 
of the  sinus venosus (Figs 4.2 & 4.3) is equi-
valent to that of the  atrium, which is the next 
chamber. The muscular layer is somewhat 
thicker in the cardiac  atrium (Fig. 4.4), whe-
re pectinate muscles radiate from the roof of 
the  atrium forming a star-burst muscular net. 
The  ventricle (Figs 4.5 to 4.8), as expected, has 
the thickest layer of  cardiomyocytes. Its wall,  
which  thickness is variable according to  sex 
and age, can contain several layers of muscular 
fibers. It is also characterized by an abundant 
spongy  myocardium that leaves in the lumen 
some lacunae in which blood circulates. In the 
 ventricle, blood acquires a high pressure and 
passes, through valves (Fig. 4.10), into the last 
chamber of the  heart.

The pear-shaped  bulbus arteriosus has no val-
ves and constitutes the thickened base of the 
 ventral  aorta, the main vessel leaving the  heart 
and leading the deoxygenated blood into the 
 gills. Its wall contains fibroelastic tissue (Figs 
4.8 & 4.9) which acts as a “shock absorber” 
when the blood is pumped by the  ventricle. In 
teleosts, a very short conus with two valves is 

present and is immediately anterior to the bul-
bus. 

The  conus arteriosus (Fig. 4.11) of the  elasmo-
branchs has a thick and contractile wall contai-
ning numerous  cardiomyocytes. It has a series 
of valvules, the number (from two to seven 
pairs) and the organization of which are very 
different according to the groups.  

The  endocardium, homologous to the  tunica 
intima of blood vessels, consists of a one-cell-
thick layer (endothelium) that may be highly 
phagocytic in some species (Atlantic cod, plai-
ce). Unlike the mammalian  heart, the teleost 
 myocardium is capable of regeneration.

All the cardiac chambers of the fish  heart are 
enclosed in a pericardium of fibrous tissue va-
riably adhering to surrounding tissues, making 
a rigid space around the  heart. The pericardial 
space is filled with fluid, an ultrafiltrate from 
plasma.

BLOOD VESSELS

Illustrated in FIGS 4.12 to 4.23. The muscular 
arteries possess a basic structure ( tunica intima, 
media and adventitia) similar to that found in 
higher vertebrates. The  tunica intima compri-
ses a one-cell thick endothelium  lying on a su-
bendothelial connective tissue layer. The  tunica 
media is characterized by a more or less thick 
layer of  smooth muscle fibers and the  tunica 
adventitia consists of loose connective tissue. 
Elastic arteries ( ventral  aorta Fig. 4.12 ; gill ar-
teries) are found near the  heart, and their me-
dia is rich in  elastin, easily stained with orcein. 
In general, the  smooth muscle in fish arteries 
has less fibrillar material than in its mammalian 
counterparts, probably a reflection of the lower 
blood-pressure found in this group.

Capillaries (Figs 4.21 to 4.23) are histologically 
similar to those found in mammals, but they 
are much more permeable. They consist of a 
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single layer of squamous endothelial cells sur-
rounded by a basement membrane.

Veins have a few valves (Fig. 4.18) and are 
structurally similar to those in mammals, but 
have thinner walls and less abundant  smooth 
muscle.

CELLULAR COMPONENTS OF BLOOD

The blood of fishes is a specialized circulating 
tissue composed of cells suspended in a fluid 
intercellular substance (plasma). The main 
lines of blood cells in fishes are red blood cells 
( erythrocytes),  white blood cells (leucocytes) 
and thrombocytes. 

In fish, like in other non-mammalian vertebra-
tes,  erythrocytes are  oval in shape and always 
contain a nucleus (Fig. 4.24). The cytoplasm 
is saturated with hemoglobin. The number of 
 erythrocytes varies according to the species as 
well as the age of the individual, season and 
environmental conditions. Remarkably, in se-
veral Antarctic notothenioid fishes hemoglobin 
can be much reduced or completely absent, 
and there are no  erythrocytes.

Like leucocytes in higher vertebrates, the fish 
leucocytes in peripheral blood are  agranulo-
cytes and granulocytes. Classification of fish 
 white blood cells is replete with unsolved pro-
blems, partly because methods used in mam-
malian hematology often do not give good re-
sults when applied to fish blood smears. The 
 agranulocytes have no granules (lysosomes) 
in the cytoplasm and their nucleus is unlobed. 
Agranulocytes come in two varieties :  lympho-
cytes and monocytes. In teleosts, the average 
diameter of small  lymphocytes varies between 
5 and 8 μm (up to 12 μm in large  lymphocy-
tes). The nucleus occupies virtually the whole 
of the cell leaving only a narrow rim of baso-
philic cytoplasm. Fishes, like mammals, pos-
sess subclasses of  lymphocytes which may be 
determined by use of mitogens (lectins). 

The literature is extremely confused on the de-
finition of “monocytes” in fishes. Some authors 
deny the existence of monocytes in teleost fish. 
The monocytes are not numerous (0,1-0,5% 

of the leucocytes population). They resemble 
mammalian monocytes histochemically, pos-
sessing a few fine and scattered granules which 
stain positively with PAS and acid phospha-
tase.

Among the granulocytes, neutrophils are the 
most plentiful.  The numbers of circulating neu-
trophils reported in fishes vary over a conside-
rable range (1-25% of leucocytes). The teleost 
neutrophil has a grayish granular cytoplasm 
(Romanowsky dye). In certain species, e.g. 
plaice, the eccentric nucleus is round or  oval, 
though in some other species, e.g. salmonids, 
the neutrophils possess lobed nuclei.

Eosinophils in the blood of teleosts has been 
variably reported. They were observed in the 
blood of various species of salmon (Salmo, 
 Oncorhynchus), but were reported rare or ab-
sent from the blood of rainbow trout. Several 
workers agree that eosinophils are present in 
the blood of Carassius. Typically, these cells 
have been identified by the presence of large 
cytoplasmic granules which stain bright red 
with Romanowsky’s stain or eosin. 

As with eosinophils, reports on the presence 
of basophils in the blood of fishes vary. When 
present (goldfish, salmonids, carp), the des-
cription of this granulocyte, stained by the 
Romanowsky dye, mentions a large eccentric 
nucleus with homogenous chromatin and lar-
ge purplish-blue cytoplasmic inclusions. 

The thrombocytes are predominantly fusiform 
with a nucleus conforming to the cell shape. 
The cytoplasm is hyaline when stained with a 
Romanowsky-type dye. Transmission electron 
microscopy shows that thrombocytes clearly 
differ from all other  leucocyte populations in 
possessing vesicular and microtubular structu-
res in their cytoplasm. Glycogen granules are 
also found. In addition to taking part in blood 
clotting, it has been reported that the piscine 
thrombocytes are blood macrophages that 
form one of the protective barriers against fo-
reign agents and might be considered true di-
gestive cells, because they may remove circula-
ting cell fragments directly by phagocytosis.
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Fig. : 4.1  Poecilia re� culata (MT / LM)

Fig. : 4.2 Scyliorhinus canicula (MT / MM)

Fig. : 4.3  Poecilia re� culata (MT / MM)

This micrograph clearly shows that the teleost  heart 
is a four-chambered pump. The four chambers are (in 
sequence) : the  sinus venosus (1), the  atrium (2), the 
 ventricle (3) and the highly elas� c  bulbus arteriosus 
(4). The pericardium (5) and the pericardial cavity (6) 
are also demonstrated.

Note that the elasmobranchs have a conus arteriosus 
(Fig. 4.11).

This picture shows the wall of the  sinus venosus on 
the le�  (blue) and the  atrium, on the right (pink). The 
 sinus venosus is a thin-walled sac mainly composed 
of connec� ve � ssue ( collagen in blue). The  atrium 
contains a loose, spongy  myocardium (elongated  car-
diomyocytes - arrows). Numerous  erythrocytes are 
seen (*). The arrowheads point to the  epicardium.

The  oval structure depicted in this picture is part 
of the  sinus venosus, a thin-walled chamber mainly 
composed of connec� ve � ssue into which systemic 
venous blood is collected. A large hepa� c vein (ar-
row) fi lled with red blood cells drains (ellipse) into 
the sinus (1) where  erythrocytes are gathered at the 
right. Note in the half upper part of the micrograph 
 liver � ssue.
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Fig. : 4.4 Scyliorhinus canicula (MT / MM)

Fig. : 4.5 Oncorhynchus mykiss (H-E / HM)

Fig. : 4.6 Scyliorhinus canicula (MT / MM)

The  atrium is also thin-walled, although thicker and 
with more  cardiomyocytes (1) than the  sinus veno-
sus. The spongy wall of the  atrium shows numerous 
spaces fi lled with  erythrocytes (2) and delimited on 
all sides by muscular strands running in various direc-
� ons. The free surface of the  epicardium consists of a 
single layer of fl a� ened epithelial cells (mesothelium 
- 3) lying on a thin layer of fi brous � ssue (turquoise 
- 4).

Ventricular cardiomyocytes. Blood is drawn from the 
 atrium via the atrioventricular valves into the  ven-
tricle as it is dilated. The  ventricle generates a high 
blood pressure. Some  cardiomyocytes are illustrated 
with thin elongated nuclei centrally located (arrows). 
Dense nuclei (arrowheads) of the  endocardium, the 
innermost layer of the  heart, are also demonstrated.

The  ventricle is a highly muscular chamber with ge-
nerally an thick outer muscular layer (white arrow) 
and an abundant spongy trabecular  myocardium 
(black arrow) with a narrow lumen in between. In 
this picture bundles of  cardiomyocytes are mainly 
longitudinally arranged. Collagenous fi bers are stai-
ned by anilin blue. Note also the pericardium (1) and 
a small coronary vessel (2) containing plasma (pale 
blue) and erythrocytes (orange).
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Fig. : 4.7  Poecilia re� culata (MT / MM)

Fig. : 4.8  Ru� lus ru� lus (MT / LM)

Fig. : 4.9  Ru� lus ru� lus (MT / MM)

In this picture three chambers of the  heart are dis-
played: the muscular  ventricle (1), the elas� c  bulbus 
arteriosus (2) and the  atrium (3). The la� er is fi lled 
with  erythrocytes and some  cardiomyocytes are ob-
served (arrows).

This micrograph shows the wall of the  bulbus ar-
teriosus and the  ventricle (below). As compared to 
the la� er, the wall of the  bulbus arteriosus consists 
of fi broelas� c � ssue (without  cardiomyocytes). One 
can perfectly guess the place (arrow) where the  ven-
tricle leads into the  bulbus arteriosus through the 
ventriculo-bulbar valves which cannot actually be 
seen here.

In teleosts there is no contrac� le conus, but instead a 
fi broelas� c  bulbus arteriosus at the base of the  ven-
tral  aorta. The bulbus is separated from the  ventricle 
by a pair of valves and serves to smooth the pressure 
created by the  ventricle beat. Numerous elongated 
fi brocyte nuclei are visible everywhere in this image. 
Elas� c fi bers cannot be easily dis� nguished from  col-
lagen (green) in rou� nely stained prepara� ons. 
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Fig. : 4.10 Haplochromis mul� color (MT / MM)

Fig. : 4.11 Scyliorhinus canicula (MT / HM)

Fig. : 4.12  Chromido� lapia guentheri (MT / MM)

In teleosts a very short conus is present and imme-
diatly precedes the bulbus. The former is lined by 
a thin muscular ring (*) with two valves (arrows). 
Cardiomyocytes are stained in light-brown,  collagen 
in green and the large adipocytes are unstained. 

Wall of the  conus arteriosus. In  elasmobranchs the 
 conus arteriosus is contrac� le as shown by the pre-
sence of  cardiomyocytes (red) in connec� ve � ssue 
(green). The conus is equipped with many valves 
(two to seven pairs). The presence of a muscular coat 
is considered as a primi� ve feature.

Transverse sec� on of the ventral aorta. As in other 
vertebrates, arteries show three main layers : an 
inner layer or in� ma (1) which consists of an endo-
thelium and varying amount of connec� ve � ssue; 
a media (2) consis� ng of  smooth muscle and some 
connec� ve � ssue and an adven� � a (3) forming the 
outermost coat and consis� ng of collagenous and 
elas� c fi bers. The internal elas� c membrane separa-
� ng the in� ma from the media is present but hard to 
observe (undula� ng aspect).
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Fig. : 4.13 Scyliorhinus canicula (MT / MM)

Fig. : 4.14  Garra congoensis (MT / HM)

Fig. : 4.15  Cyprinus carpio (MT / MM)

This micrograph shows a coronary artery within the 
compact outer layer of the  ventricle. The in� ma (1) 
is very thin and comprises the endothelial lining; the 
 tunica media (2) is composed of  smooth muscle cel-
ls;  the  tunica adven� � a (3) merges with the surroun-
ding collagenous � ssue. In the lumen of the artery 
various blood cells bath in plasma (pale blue).

Longitudinal sec� on of a peripheral artery fi lled with  
 erythrocytes. The media (with some  leiomyocytes in 
cross sec� on - 1) and the adven� � a (2) are recogni-
zed but the in� ma layer is indis� nct here.

This micrograph illustrates two small arteries in the 
collagenous � ssue of a muscle fascicle. All that can 
be seen of the  tunica intima are the nuclei of fl a� e-
ned endothelial cells (arrowheads). The  tunica media 
(arrows) of each artery consists of one or two layers 
of  leiomyocytes. The adven� � a merges impercep� -
bly with the surrounding suppor� ng � ssue (green).
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Fig. : 4.16  Pelvicachromis pulcher (AB-H / MM)

Fig. : 4.17  Cyprinus carpio (MT / MM)

Fig. : 4.18 Astato� lapia burtoni (AB-PAS-H / MM)

This micrograph allows to compare a medium-si-
zed vein (1) and a small artery (2) both fi lled with 
erythrocytes. The  tunica adven� � a (short arrow) is 
the broadest layer of the vein wall and is composed 
of longitudinally  collagen fi bers which merge with 
the surrounding suppor� ng � ssue. Though of a lower 
diameter, the artery has a thicker wall (specially the 
media - long arrow)  as compared to the vein. Note a 
por� on of a peripheral nerve above the artery.

Characteris� c view of a vein. The wall is very thin 
and the layers are indis� nct. The lumen is fi lled with 
 erythrocytes. Collagen is stained green.

The centre of this image shows a valve in a vein. The 
valve consists of two projec� ons (arrows) of the  tu-
nica intima of the vein wall. The projec� ons are com-
posed of fi broelas� c � ssue covered by endothelium. 
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Fig. : 4.19  Cyprinus carpio (MT / HM)

Fig. : 4.20  Cyprinus carpio (MT / HM)

Fig. : 4.21  Cyprinus carpio (MT / HM)

This image illustrates the confl uence of a small ve-
nule (le� ) with a larger vein cut in transverse sec� on. 
The  tunica media (arrow) is composed of one to two 
layers of  leiomyocytes. Two lympha� c vessels (*) are 
also found: they have a structure similar to that of a 
same diameter veins but their wall is even thinner.  
Note that the  tunica adven� � a of the vein is con� -
nuous with the surrounding collagenous suppor� ng 
� ssue (turquoise). 

This micrograph shows small veins and venules in 
transverse sec� on. A classifi ca� on of veins is diffi  cult 
especially because layers in their walls are diffi  cult to 
dis� nguish. Erythrocytes (orange) are obvious.

This micrograph illustrates small vessels (capillaries 
or arterioles - arrows) travelling through connec� ve 
� ssue (green). Note a vein fi lled with blood cells on 
the right side of the picture.

*
*
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Fig. : 4.22 Scyliorhinus canicula (MT / IM)

Fig. : 4.23  Anguilla anguilla (H-E / HM)

Fig. : 4.24 Scyliorhinus canicula (WR / HM)

White ma� er of the  mesencephalon. Capillaries are 
histologically similar to those found in mammals. 
They consist of a single layer of squamous endothe-
lial cells (arrows) surrounded by a basement mem-
brane (blue).

In many teleost species the circulatory system of the 
swim bladder is characterized by the presence of a 
countercurrent arrangement of arterial and venous 
capillaries, termed the  rete mirabile (see chapter 9) 
which supplies the bladder with gases. The red blood 
cells are easily recognizable by their central nuclei 
(arrows)  .

Blood smear. In fi sh, like in other non-mammalian 
vertebrates, the  erythrocytes are  oval in shape and 
always contain a central nucleus. In dogfi sh the 
 erythrocytes are large (20 μm). On the le�  a granulo-
cyte is seen. It possesses a lobed nucleus and a cyto-
plasm fi lled with red granules.
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The  spleen,  thymus and  kidney are regar-
ded as being the major immune organs in 

fishes, albeit with slightly various roles between 
species. The  spleen is the main erythropoietic 
tissue in  elasmobranchs (sharks, rays),  holo-
cephalans (rabbit fish : Chimaera) and a few 
teleosts (Perca, Scorpaena). In most teleosts, 
in  Chondrosteans (sturgeon, paddlefish) and 
in Holosteans (gars, bowfin)  erythrocytes are 
produced within the  kidney (see this chapter 
below).

SPLEEN

Teleosts lack  lymph nodes and the  spleen, with 
the  kidney, form the two major filtering organs  
removing foreign agents and effete blood cells 
from the vascular system.

The  spleen (Figs 5.1 to 5.5) is usually a solitary, 
dark red organ in the peritoneal cavity adjacent 
to the gut wall. The same basic elements as in 
higher vertebrates are typically present : blood 
vessels, red and white pulps, and ellipsoids. 
The  spleen is covered by a thin, fibrous capsu-
le with little evidence of contractile ability.  Red 
pulp is an extensive, interconnecting system 
of splenic cords and sinusoid capillaries (open 
capillaries), consisting mainly of erythroid cells 
and thrombocytes, and usually comprises the 
majority of the splenic parenchyma. Splenic 
cords are a mesh of fibroblast-like cells with foci 
of various blood cells. White pulp, consisting 
mainly of lymphoid cells, typically surrounds 
arterial vessels,  melanomacrophage centers 
(MMC - Figs 5.1, 5.4 & 5.5 ) and ellipsoids, or 
forms small clusters in the parenchyma. The 
 melanomacrophage (MM) is a characteristic 
immune cell type of teleosts, and is prevalent 
in  spleen. The MM is a phagocyte containing 
varying amount of pigment, including  melanin 
(black-brown), hemosiderin, ceroid or  lipofus-
cin (yellow-pink to golden brown) localized in 
vacuoles. MM and MMC are also found in  kid-
ney and  liver. The MMC are thought to be a 
scavenger structure but their role in the immu-

ne system is ambiguous. Chronically stressed 
fish, including those that are unhealthy, tend 
to have more and larger MMC. The size and 
number of MMC also increase with fish age. 
Ellipsoids are periarterial sheaths of macro-
phages and fibrocytes, supported by reticulin 
fibers, that are formed at the end of splenic ar-
terioles. A few species do not have ellipsoids. 
Foreign bodies, such as bacterial cells, are trap-
ped by the ellipsoids and may be seen within 
the reticular meshwork or intracellularly within 
macrophages of the sheaths.

THYMUS

The fish  thymus (Figs 5.6 & 5.7) is a paired 
lymphoid organ situated in the dorsal region 
of each branchial cavity. It is usually covered 
by a thin capsule. Epithelial-type cells form, 
in the thymic parenchyma, a three-dimensio-
nal network that supports the  thymocytes. A 
cortex with a large amount of  thymocytes and 
a medulla, with more epithelial cells as in hi-
gher vertebrates are infrequently seen. Definite 
HASSALL’ s corpuscles are absent but macro-
phages can be recognized. The  thymus appears 
to function, as it does in mammals, as a site of 
differentiation of  lymphocytes ( thymocytes) in-
volved in cell-mediated immunity, prior to their 
migration to peripheral lymphoid tissues.

RENAL HEMOPOIETIC SYSTEM

The cranial (head)  kidney contains a variety 
of tissues that have no function in the urinary 
system. This  head  kidney (Figs 5.8 to 5.11) 
is almost exclusively hemopoietic. The blast 
cells are situated within a stroma of tissue (fi-
bers and endothelial cells) similar to that of the 
 bone marrow of the mammal. The endothelial 
cells line numerous discontinuous capillaries, 
through which blood from the renal portal vein 
is passed for filtration of spent cells and addi-
tion of new ones. Another cellular structure, 
found throughout teleost  hemopoietic tissue is 
the MMC (see above).
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PHAGOCYTIC SYSTEM

The system of phagocytic cells (Fig. 5.12) is 
widely dispersed throughout the body. It is 
responsible for the removal of spent cells, par-
ticles or macromolecular aggregates from its 
surroundings. The phagocytic cells of the te-
leost fish are the promonocytes of the hemo-
poietic organs, the monocytes of the blood and 
 lymph, the macrophages of loose connective 
tissue, the free and fixed macrophages of the 
 spleen and  kidney and, in many species, the 
fixed macrophages of the atrial lining of the 
 heart. 

An interesting feature of the teleost macropha-
ges is their capacity to form aggregates once 
they are replete. Usually these aggregates are 
in the areas of the MMC of the hemopoietic 
tissues but such aggregates are also found, fre-
quently pigmented, within or around chronic 
inflammatory lesions. These pigments,  melanin 
and related pigments, are considered to play a 
defensive role in many organisms, in their ca-
pacity for generating hydrogen peroxide.

EPIGONAL ORGAN

In the elasmobranch fish (sharks, rays) the 
gonads are directly associated with a unique 
lymphomyeloid tissue, the  epigonal organ 
(Figs 5.13 & 5.14). This is an elongated, pai-
red, pinkish-white structure located beneath 
the dark red kidneys. The anterior part of the 
 epigonal organ is wrapped around the gonads, 
hence its name. A  peritoneum covers the  epi-
gonal organ. The parenchyma consists of large 
amounts of  leucocytes in various stages of de-
velopment, in the meshes of a stroma formed 
by connective tissue, walls of blood vessels and 
blood lacunae. Recent data indicate that the 
 epigonal organ is the site of T-cell differentiation 
in elasmobranchs, and thus plays an important 
role in the immune system of these fishes. In 
addition some studies provide evidence that 
the  epigonal organ may play direct roles in the 
regulation of reproduction. 

Fig. 5.15 shows the  spiral valve (see chapter 7, 
the digestive system), a longitudinal fold of the 
 intestine which can produce various types of 
 white blood cells.
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Fig. : 5.1  Sparus aurata (AB-PAS / LM)

Spleen. The fi sh  spleen is covered by a thin fi brous 
capsule (arrowheads) and contains the same ele-
ments (red pulp,  white pulp, ellipsoids, blood ves-
sels) as the  spleen of other vertebrates. However 
centers (dark spots) of pigment-containing cells cal-
led melanomacrophages occur in the  spleen of most 
teleostean fi shes.

Fig. : 5.2 Ctenopoma ansorgii (MT / MM)

Fig. : 5.3  Carassius auratus (PAS-H-AUR / MM)

Spleen. The  spleen of teleosts is a lymphoid organ 
fi ltering and removing foreign agents and defec� ve 
blood cells from the vascular system. It is composed 
mainly of red pulp (red), whereas the lymphoid areas 
( white pulp) are less developed (here in blue). The 
red pulp consists of  fi broblasts-like cells intermingled 
with various blood cells ( erythrocytes, thrombocy-
tes...).

The nucleate  erythrocytes and thrombocytes of te-
leosts are produced in the  spleen and the anterior 
 kidney. In this micrograph the  erythrocytes are co-
lored in orange among a lot of small  lymphocytes. 
Melanomacrophage centers stained magenta (*), 
due to their pigments which consist of melanins, li-
pofuchsin and hemosiderin. 

*
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Fig. : 5.4 Symphysodon aequifasciatus (MT / MM)

Fig. : 5.5  Sparus aurata (MT / HM)

Fig. : 5.6  Barbus caudovi� atus (H-E / LM)

In the  spleen, the  lymphoid � ssue is diff use and not 
well defi ned, in contrast with higher vertebrates. 
Melanomacrophage centers (dark spots) are o� en 
seen in the  spleen sec� ons : they are characteris� c 
units of the teleosts’ immune system (see below Fig. 
5.5).

Spleen. The  melanomacrophage centers are thou-
ght to be scavenger structures in lower vertebrates, 
but their role in the immune responses is equivocal. 
Histological examina� on revealed the  melanomacro-
phage centers to be composed mainly of macropha-
ges and pigments. Melanin (brown) is obvious.

Thymus (1) is a large paired dis� nct organ in the dor-
solateral wall of the branchial cavity (2). In contrast 
to higher vertebrates, the teleost  thymus appears to 
be only diff usely divided into cor� cal and medulla 
regions. It is mainly composed of small  lymphocytes 
( thymocytes) and some epithelial-like cells.

1

2
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Fig. : 5.7  Barbus caudovi� atus (H-E / MM)

Fig. : 5.8   Cyprinus carpio (MT / MM)

Fig. : 5.9  Cyprinus carpio (MT / HM)

Thymic � ssue. The dark red color is due to aggregates 
of thousand of small  lymphocytes called  thymocytes. 
The arrows point to the  gills and the arrowheads 
show the thin thymic capsule.

Head  kidney. In teleosts the anterior part of the kid-
neys generally predominates as blood-forming organ, 
with no or few excretory parts. Histological observa-
� on of the  head  kidney reveals a func� onal speciali-
za� on for hemopoiesis (orange areas) and lympho-
poiesis (red-brown areas). Note the scarce presence 
of  nephron tubules (poorly colored - arrows).

This micrograph shows the cranial (head)  kidney 
displaying extensive areas of  hemopoie� c � ssue (*) 
among a few  nephron tubules (arrows).

*

*
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Fig. : 5.10  Poecilia re� culata (FR-HB / MM)

Fig. : 5.11   Anguilla anguilla (H-E / MM)

Fig. : 5.12  Chromido� lapia guentheri (MT / HM)

Cranial  kidney. Areas of  hemopoie� c � ssue (long 
arrows) and numerous blood vessels (short arrow) 
with  erythrocytes are illustrated in this micrograph. 
Between these structures some  nephron tubules are 
seen (arrowheads). 

In addi� on to the  spleen (and the  liver), the  hemo-
poie� c � ssue (numerous packed-cells - *) of the 
 kidney harbours  melanomacrophage centers (dark). 
Usually they increase in frequency and in size in en-
vironmental stress condi� ons. Note some  nephron 
tubules with a central unstained lumen.

Phagocy� c system. In many species of fi sh fi xed 
macrophages can be observed along the atrial lining 
of the  myocardium (arrows). These cells, globular in 
shape form an important part of the fi sh phagocy� c 
system. Numerous  erythrocytes (*) circula� ng in the 
 atrium are visible.

*

*

**
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Fig. : 5.13 Scyliorhinus canicula (MT / MM)

Fig. : 5.14 Scyliorhinus canicula (MT / HM)

Fig. : 5.15 Scyliorhinus canicula  (MT / HM)

Epigonal organ. In  elasmobranchs gonads are asso-
ciated with an elongated  lymphoid � ssue, the  epigo-
nal organ. The parenchyma is fi lled with  leucocytes 
which are demonstrated in the meshes of stroma 
formed by connec� ve � ssue (blue) and the wall of 
blood vessels (arrows). At the lower le�  corner, part 
of a tes� s can be seen (see Fig. 14.17).

Epigonal organ. The parenchyma consists of large 
amounts of  leucocytes, in various stages of deve-
lopment. A small artery is seen at the top le� . The 
epigonal organ seems to be the site of T-cell diff e-
ren� a� on and may thus play a key role in the fi sh 
immune system.

The  spiral valve of elasmobranchs  intes� ne which 
serves to increase surface area for diges� on really 
cons� tutes a special leucocytopoie� c organ which 
produces various types of  white blood cells. These 
 leucocytes, mainly  lymphocytes, are present at the 
centre of the image among the connec� ve � ssue 
(collagen) stained in blue. On both sides the epithe-
lium covering the valve is visible.
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The integument or  skin (Figs 6.1 to 6.27) 
forms the external covering of the body. 

In fishes it protects against mechanical injury 
and noxious agents on the one hand and helps 
in respiratory, excretory and osmoregulatory 
functions on the other.

The  skin in teleosts shows some inter-species 
differences; some species have no  scales whi-
le others have special large epidermal alarm 
substance cells ( club cells). The  skin is com-
posed of two layers, an outer  epidermis and 
an underlying  dermis (Fig. 6.1).

EPIDERMIS

The  epidermis (Figs 6.1 to 6.5 & 6.8 to 6.15) is 
a non-keratinizing stratified squamous   epithe-
lium that varies in thickness from 3-5 cells (cau-
doventral region) up to 20-25 (cephalodorsal 
region). A major difference from mammals is 
that in teleosts, the outermost epidermal fusi-
form cells remain viable (Fig. 6.2), and retain 
the capacity to divide; this has obvious impli-
cations for healing processes.

Cells found within the  epidermis include : the 
filament-containing or  malpighian cells that 
represent the major component;  mucous cells 
(Figs 6.3 to 6.5) responsible for secreting pri-
marily glycoproteins ( mucus), forming a slimy 
protective coat. Functions attributed to this coat 
include drag reduction, predator evasion, and 
isolation of superficial epithelial cells from bac-
teria. Immunoglobulins, also present in  mucus, 
provide additional protection against infection. 
In addition, the  skin contains wandering  leuco-
cytes and macrophages.

The  Ostariophysi (Cypriniformes, Siluriformes, 
Characiformes, Gonorhynchiformes and 
Gymnotiformes)  have large eosinophilic (aci-
dophilic) epidermal cells releasing fright subs-
tances when ruptured (the  club cells - Figs 6.8 
to 6.11). Other cellular types (Figs 6.12 to 6.14) 
may also be present : sensory cells, glandular 

cells and also granular complex cells, with va-
rious roles, not always fully understood.

In mormyrids the electroreceptive  epidermis 
consists of three layers : the superficial polyhe-
dral cells, the flat cells of the intermediate layer 
and the basal polyhedral layer.(Fig. 6.15).

Alevins of some cichlids have on their head a 
pair of glands made up of mucous prismatic 
cells. Mucus, PAS-positive (Figs 6.6 & 6.7), is 
secreted in the glandular lumen, hardens in 
contact with water and thus allows the adhe-
sion of the young larvae to the substrate during 
a few days.

DERMIS AND  HYPODERMIS

The  dermis (Fig. 6.1) contains two strata : 
spongiosum (laxum) and compactum. The 
thickness of stratum spongiosum situated at 
the base of the  epidermis is variable in different 
parts of the body and contains  collagen and 
reticulin fibers, nerves, capillaries,  fibroblasts 
and pigment cells. 

The stratum compactum is more developed 
than the stratum laxum  and is formed by den-
sely compressed bundles of  collagen fibers that 
run parallel to the  skin surface. Sometimes only 
the stratum compactum is present (Fig. 6.16).

Beneath the dermal layer is a looser, adipose 
tissue, which is generally more vascular than 
the overlying  dermis. This is the  hypodermis. 
It is a frequent site of development of inflam-
matory processes. However, the  hypodermis is 
not distinguishable in many regions, and some 
authors say that this layer does not exist in fish 
and is part of the deep  dermis.

SKIN COLORATION

In fishes, the  skin coloration is well marked. 
A large number of teleosts are brightly and 
brilliantly colored, while others are of a more 
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uniform and sober shade. The pattern of co-
loration relates to the life style of the animal 
and has functional significance. Coloration has 
been attributed to the presence of large num-
bers of a variety of pigment-cells types (chro-
matophores - Figs 6.17 to 6.20) that are pre-
sent at different levels within the  dermis : these 
include  melanophores,  xanthophores, erythro-
phores and  iridophores. Melanophores are the 
most common class of fish pigment cells. The 
pigmented material of  melanophores, called 
 melanin, is deep brown in color. Melanin syn-
thesis involves conversion of the amino acid 
tyrosine, by means of copper containing enzy-
mes. Within  melanophores,  melanin accumu-
lates in vesicles known as melanosomes. The 
 melanophores are often star-shaped, of neu-
roectodermal origin. Light microscopy is often 
unable to identify xantophores by histologic 
observation, perhaps because of xanthophore 
pigments, which  consist mainly of carotenoids 
and pterines. These are, respectively, fat- and 
water-soluble and may be lost during sample 
preparation. Iridophores are also difficult to 
detect in routine histology. Color patterns of 
a majority of fishes are due to the combined 
effects of chromatophores containing different 
kinds of pigments. The coloration in fishes per-
forms adaptative functions and is useful to the 
animal in a variety of ways such as camoufla-
ge, aggressive purpose, courting patterns, etc. 

Scales are a major feature of most species of 
teleosts but they can be very reduced (eels). 

Some groups of fish (loaches, catfish, gobies...) 
lack scales completely (Figs 6.8 & 6.9). 

Scales, of dermal origin, are major features of 
most species (Figs 6.21 to 6.23, 6.26 & 6.27). 
They are of several types.

The placoid scale (Figs 6.24 & 6.25) is found 
in the  skin of elasmobranchs and consists of 
a spine and a basal plate ; it contains a pulp 
cavity and is composed of a layer of dentine 
covered by enamel.

Polypteridae and Lepisosteidae are the only 
fish which possess ganoid  scales, often rhom-
boidal in shape, with thick outer ganoine layer 
(enamel-like substance). 

Cosmoid  scales are  scales with four layers, and 
are characteristic of Sarcopterygii. 

The teleost scale comprises an outer osseous 
part, and an inner layer that consists of parallel 
 collagen fibers embedded in an organic ma-
trix. They originate in scale-pockets (Figs 6.21 
& 6.22) in the  dermis and extend toward the 
exterior of the animal in an overlapping way 
and are covered by the  epidermis. Teleosts 
have ctenoid  scales (with small spines on the 
posterior edge – Figs 6.26 & 6.27) or cycloid 
scale (round or  oval scale composed of acellu-
lar dermal  bone without spines).
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Fig. : 6.1  Gnathonemus petersii (MT / LM)

Fig. : 6.2  Danio rerio (3H-TdR / HM)

Fig. : 6.3  Pelvicachromis pulcher (PAS-H / HM)

The  skin has to maintain a physiologic balance 
between the external (outside medium) and the in-
ternal (body) environments. It is the fi rst protec� ve 
barrier against pathogen agents and mechanical in-
juries. The typical two layers of teleost  skin comprise 
 epidermis (1) and  dermis. This la� er usually is made 
up of two strata: an upper spongiosum (2) right 
beneath the  epidermis and a deeper compactum (3). 
Collagen is stained blue. On the le�  striated muscles 
in cross (4) and longitudinal (5) sec� ons.

An autoradiograph of sec� on of zebrafi sh  skin from 
a specimen intraperitoneally injected with tri� ated 
thymidine two hours previously. The silver grains 
(dark dots) covering the nuclei of dividing cells are 
found at all levels of the  epidermis. This is a major 
diff erence compared to mammals where only the 
basal layer cells (stratum germina� vum) undergo 
mitosis!

Since the teleost  epidermis is non-kera� nized the 
protec� ve role of this  epithelium seems to be limi-
ted primarily to the deposi� on of the outer mucous 
coat by the  mucus-secre� ng cells (magenta - 1). The 
other  epidermis cells are fi lament-containing or 
Malpighian cells (2) always in majority. One can see 
 chromatophores (3) in the  dermis (4).
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Fig. : 6.4  Astronotus ocellatus (AB-H / HM)

Fig. : 6.5  Acipenser gueldenstaed� i (PAS-H / MM)

Fig. : 6.6 Symphysodon aequifasciatus (PAS-H / LM)

This sec� on shows the stra� fi ed  epidermis contai-
ning Malpighian cells (1) and  mucous cells (arrows).  
The basement membrane (dark blue) is par� cularly 
thick in this image. Melanophores (dark-brown) are 
located in the  dermis (2).

This micrograph illustrates the thick  epidermis of a 
young specimen. This stra� fi ed layer contains nu-
merous   mucous cells s� ll fi lled with secre� on (ma-
genta - 1) as well as other ones (unstained - 2) having 
secreted their mucus to form the mucous coat (ar-
rowheads). The endoskeleton of the sturgeons is car-
� laginous but their  skin contains many bony scutes 
(arrow)  with some  osteocytes. 3 : dense connec� ve 
 � ssue of the dermis. 4 :  malpighian cells.

Transverse sec� on in the head of a two-day-old 
specimen. The larvae of some cichlid substratum 
spawners have a pair of specialized organs which 
enable them to anchor to the breeding substrate. 
These organs are called “head glands”(arrows). The 
glands persist only during the early stages of deve-
lopment and disappear as the larvae become free-
swimming (a� er 60 to 70 hours in this species). 1 : 
 brain; 2 : eyes; 3 :  oral cavity.
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Fig. : 6.7 Symphysodon aequifasciatus (PAS-H / HM)

Fig. : 6.8  Pangasius micronemus (MT / IM)

Higher magnifi ca� on of the previous document. Each 
gland consists of several cells which secrete into a 
central cup (arrows) from which the secre� on passes 
into water and hardens to form a dis� nct thread. The 
adhesive material (PAS +, magenta) is secreted by tall 
columnar cells, diffi  cult to see here because of the 
abundant  mucous secre� on. 1 :  brain.

The  Ostariophysi (Siluriformes, Cypriniformes...) 
have one highly complex physiological feature in 
common which is absent in all other groups of te-
leostean fi shes : the fright reac� on elicited by alarm 
substance produced by special epidermal cells : the 
club cells (arrows). These large cells have a centrally 
located nucleus (1) and an eosinophilic cytoplasm 
(2). As they do not reach the surface of the integu-
ment, only injury of the  skin can release the content 
of these cells into the water leading to the fright 
reac� on of congeners. The arrowheads point to su-
perfi cial  mucous cells. In green, the  dermis.

(*) : virtual space probably due to fi xa� on.

1

*

*

Fig. : 6.9  Heteropneustes fossilis   
  (α-HSP70 Ab / HM)
Head  epidermis stained immunohistochemically 
with an an� body against a family of stress proteins 
(heat shock proteins, HSP 70). The alarm substance 
cells (club cells) are heavily stained (arrows) unlike 
the  mucous cells which are nega� ve (arrowheads). 
Note some basal fi lament-containing cells (1) and 
 melanophores (black) of the  dermis underneath the 
 epidermis basement membrane (2).

3 : dermis
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Fig. : 6.10  Pangio kuhlii     (PAS-H-AUR / MM)

Fig. : 6.11  Pangio kuhlii   (LEC DBA / HM)

Fig. : 6.12  Polypterus senegalus (MT / HM)

Epidermis. As the two former species, this one be-
longs to the  Ostariophysi whose  epidermis displays 
alarm cells (orange). Other cells found within the 
 epidermis include  mucous cells (arrows - magenta), 
and ordinary Malpighian cells (arrowheads). The mi-
crograph also shows a li� le scale (*) and  the dermis 
(X) at the top.

This slide is a microphotograph of the  epidermis stai-
ned with a  lec� n (DBA : Dolichos bifl orus agglu� nin) 
specifi c to N-acetylgalactosamine. Brown-black de-
posits a� est to the presence of this sugar. The  mu-
cous cells (arrowheads) are heavily labelled whereas 
the club cells (arrows) are moderately reac� ve. 

In addi� on to large glandular epithelial cells (arrow) 
and ordinary Malpighian cells everywhere else, bran-
ched  melanophores (brown-black) are illustrated. 
Note that the pigment cells can be found within  the 
epidermis  !

*

X
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Fig. : 6.13   Anguilla anguilla (MT / HM)

Fig. : 6.14   Anguilla anguilla (α-HSP70 Ab / HM)

Fig. : 6.15  Gnathonemus petersii (MT / MM)

The thickness of the  epidermis varies with species, 
age, site and o� en stage of the reproduc� ve cycle. 
It is usually thicker in species with no (see Figs 6.8 
& 6.9) or negligible scale cover (e.g. the eel, see Fig. 
6.23). Large and numerous unicellular gland cells 
( mucous cells - 1; serous cells with a secretory va-
cuole - 2) are obvious. The serous cells take up the 
largest part of the  epithelium in this example.

The eel  skin was treated with an an� serum directed 
against a family of stress proteins (heat shock pro-
teins, HSP 70). All the epidermal cells, except the 
 mucous cells (unstained) and the most superfi cial 
cells (arrows),  are heavily stained as revealed by the 
brown color. The  dermis (le� ) is unreac� ve.

In mormyrids the  epidermis is really excep� onal. It 
is an electrorecep� ve  epidermis consis� ng of three 
layers : the superfi cial polyhedral cells (1); the fl at 
cells of the intermediate layer (2) and the basal po-
lyhedral layer (3). 

4 : stratum spongiosum of the  dermis.

See also Figs 15.51 & 15.54.
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Fig. : 6.17 Astato� lapia burtoni (AB-H-E / MM)

Fig. : 6.16  Heteropneustes fossilis (MT / MM)

Fig. : 6.18  Poecilia re� culata (MT / IM)

The thickness of the  dermis varies with species, posi-
� on on the body and stage of life history. The rela� ve 
thickness of the stratum laxum depends on whether 
or not there are  scales and can even be absent as in 
this case. At the contrary, a stratum compactum (1) 
is always present and is important in locomo� on. The 
 dermis acts as a tendon in parallel with the muscles. 

The  epidermis contains large pink club (alarm) cells 
(2) and unstained  mucous cells sca� ered troughout 
the  epithelium.

Note : specimen kindly provided by G. Zaccone, 
Department of Animal Biology and Marine Ecology, 
Messina University, Italy.

Fishes may contain both dermal and epidermal  mela-
nophores (black) but the former are far more abun-
dant in most species. Dermal  melanophores are lo-
cated just underneath the  epidermis (arrow) in close 
apposi� on to the basement membrane.

Skin colora� on in fi shes depends on chromatopho-
res or pigment cells. The  melanophores are the most 
widely distributed group of chromatophores which 
absorb light rays of a wide range of wavelengths. 
They are mostly found in the  dermis of the fi sh  skin. 
The cell processes (arrows) give the cell an irregular 
outline and are fi lled with lots of brown-black widely 
dispersed melanin granules (see insert below).

1

2

2
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Fig. : 6.19  Thalassoma pavo  (TB / HM)

Fig. :  6.20  Pelvicachromis pulcher (AB-H / HM)

Fig. : 6.21  Poecilia re� culata (MT / MM)

Dermal  melanophores photographed on isolated  sca-
les of this gorgeously coloured fi sh. Here these cells 
have a rela� vely small diameter (about 2500 cells / 
scale). Note numerous cell processes extending from 
the cell bodies. The central cell on the image shows 
aggregated  melanin (with no processes).

Chromatophores can populate many organs of the 
fi sh body ( brain, eyes,  skin...). The chromatophore 
shown here was located close to lower jaw acellular 
 bone (purple-blue on top).

General view of a  skin sample taken from middorsal 
region of the trunk. Scales (1) originate in dermal 
scale-pockets and protrude posteriorly (short ar-
rows) where they are covered by the  epidermis (2). 
The  epidermis is thinner (arrowheads) above the 
free por� on of the  scales  The long arrow points to 
the stratum laxum of the  dermis. Stratum compac-
tum is stained green. Skeletal (epaxial) muscle cells 
fi ll the lower half part of the image. Take a chance on 
fi nding the chromatophores.
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Fig. : 6.22 Symphysodon aequifasciatus (MT / MM)

Fig. : 6.23   Anguilla anguilla (α-HSP70 Ab / MM)

Fig. : 6.24 Scyliorhinus canicula (MT / MM)

Sec� on showing the general structure of a scaled 
bony fi sh  skin. Scales (arrows) embedded in the  der-
mis, overlap one-another in an imbricated manner 
with free ends caudally pointed. The (*) pinpoints a 
scale-pocket actually formed by a  skin fold  in which 
a scale is seated. The arrowhead points to the  epi-
dermis.

Same slide as in Fig. 6.14 but at a lower power view. 
Many fi sh have no  scales and some like the european 
eel have minute bony  scales (arrows) barely visible to 
the naked  eye. Scales and  dermis (*) are unreac� ve 
as compared to the  epidermis (in brown except for 
the  mucous cells).

Dogfi sh are protected by a rough  skin covered by 
dermal bony den� cles or placoid  scales consis� ng of 
a backward-poin� ng spine (1) and a basal plate (2). 
These den� cles bear a resemblance to  teeth, and are 
larger on the dorsal surface of the body. They do not 
increase in size but are con� nuously replaced from 
underneath. Collagen in green.

*
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Fig. : 6.25 Scyliorhinus canicula (MT / HM)

Fig. : 6.26   Perca fl uvia� lis (MT / HM)

Fig. : 6.27  Gnathonemus petersii (MT / HM)

The placoid  scales of living Chondrichthyans are iso-
lated tooth-like den� cles. Each of them contains a 
pulp cavity (par� ally visible - arrow) and consists of  
a dermal bony basal plate (1), a middle layer of den-
� ne and a spine (2) covered with enamel. The  scales 
penetrate the surface of the  epidermis at the � me 
of hatching.

Elasmoid (cycloid and ctenoid)  scales are restricted 
to teleosts. They consist of an outer osseous part and 
an inner layer of parallel  collagen fi bers embedded in 
a proteinic extracellular matrix. The resul� ng  bone is  
fl exible and so� . This micrograph illustrates a frag-
ment of ctenoid scale. The small s� ff  spines (ctenii 
- arrows) on its free posterior surface diff eren� ate 
ctenoid from cycloid  scales which lack such spines.

Fragment of ctenoid scale (red) showing clearly 
comb-like projec� ons (ctenii - arrows) on the free ex-
posed edges. Connec� ve � ssue stained blue. 

1

2
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The digestive system consists primarily of the 
digestive tract (gut), a long muscular-walled 

tube beginning at the mouth and terminating 
at the anus. From the  oral cavity, the digestive 
tract extends through the body as the  pharynx, 
 esophagus,  stomach and intestines. The other 
important components of the digestive system, 
namely the  liver and the exocrine  pancreas, 
will be described in the following chapter.

ORAL CAVITY AND  PHARYNX

The  oral cavity and  pharynx (Figs 7.1 to 7.16) 
are lined by a  stratified squamous   epithelium 
containing abundant  mucus-secreting cells 
(Figs 7.5 & 7.6) and often sensory cells forming 
 taste buds (Figs 7.2 to 7.4 & 7.7). In a few spe-
cies the  pharynx  epithelium is lined by a horny 
layer (Fig. 7.9). In most fishes, the  tongue is 
poorly developed and reveals absence of spe-
cific muscles (Fig. 7.10). Often it is little more 
than connective tissue covered with an   epithe-
lium (Fig. 7.11) that contains many unicellu-
lar glands (Fig. 7.10).  Cartilage is sometimes 
found particularly in  Chondrichthyes. 

Teeth (Figs 7.12 to 7.16) are generally homo-
dont (all  teeth with similar morphology), but 
many cases of heterodonty (dentition with dif-
ferent kinds of  teeth) occur as in Characidae, 
Sparidae, Blenniidae… Most species have 
 teeth that may be divided into three types, 
according to their position in the  oral cavity. 
The jaw  teeth are borne on the premaxilla and 
the maxilla bones above and on the dentary 
below. Oral  teeth are borne by the vomer, pa-
latine and ectopterygoid bones and sometimes 
by the  tongue. The pharyngeal  teeth repre-
sent the third type and develop from various 
sources; they are common in herbivores and 
molluscivores. The general form of  teeth varies 
according to the fish feeding habits. They may 
be pointed, spherical, curved, dagger shaped, 
canine or molariform in shape. A few species 
of fishes are naturally toothless, e.g.: the stur-
geons, seahorses and the pipefishes. The tooth 

consists of an enamel coating, a dentine layer 
and a pulp core. 

GENERAL OUTLINE PLAN OF THE DIGESTIVE TRACT

Compared to mammals, the teleost  gastrointes-
tinal tract is histologically simple and some fun-
damental points in the architecture of this tube 
are remarkably constant. The tube typically 
consists of four main layers (Figs 7.17 & 7.18): 
 1) a mucosa, lining the lumen of the 
tube and consisting of an inner   epithelium, 
a middle  lamina propria (a cellular connec-
tive tissue) and an outer  muscularis mucosae; 
 2) a  submucosa, a less cellular connec-
tive tissue layer with blood vessels, lym-
phatic tissue and nerve plexi. Submucosal 
glands are usually lacking in fishes; 
 3) a muscular coat which  is of-
ten divided into an inner circular 
and an outer longitudinal layer; and 
 4) a  serosa of connective tissue surroun-
ded by the simple squamous peritoneal   epithe-
lium.

ESOPHAGUS

The  esophagus (Figs 7.19 to 7.23) is short 
and thick-walled, the muscularis comprising 
interweaving striated muscle fibers that may 
extend as far as the  stomach. The stratified 
cuboidal   epithelium may be ciliated. Scattered 
through the various layers of the   epithelium 
are single secretory cells (Fig. 7.20, 7.22 & 
7.23) which release large amounts of neutral 
and acidic glycoconjugates which could have a 
role in the lubrication of the   epithelium, in the 
interaction between mucosa and viruses and/
or bacteria. In some fish, digestion has been 
observed to start in the  esophagus and to go 
on in the  stomach. Occasionally  taste buds and 
 chloride cells (Figs 7.22) are observed within 
the   epithelium. The mucosa is thrown into lon-
gitudinal folds. The  serosa contains prominent 
nerve fibers. Salivary glands are lacking, their 
place being seemingly taken in part by the uni-
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cellular  mucous cells. There are no glands in 
the connective tissue of the  esophagus beneath 
the   epithelium. Lymphoid tissue is frequently 
present in the  submucosa. The  muscularis mu-
cosae usually consists of rather small bundles 
of longitudinally coursing  smooth muscle cells. 
The  submucosa contains both collagenous 
and elastic fibers. The muscular coat varies 
considerably in its degree of development. In 
many forms, the striated  skeletal muscle pas-
ses very far caudally and serves as a muscular 
coat, both an inner circular and an outer lon-
gitudinal layer being present. Sturgeons and 
primitive teleosts are called  physostomous fish 
because their swim bladder is connected to the 
 esophagus by the  pneumatic duct (Figs 7.25 
& 7.26).

STOMACH

The  stomach (Figs 7.17, 7.27, 7.28, 7.31 & 
7.34) of teleosts presents a variety of different 
shapes. In some teleosts, the entire gut appears 
as a tube of uniform diameter with no marked 
anatomical differences between the  esophagus 
and  stomach. In others, it appears as a round 
and muscular structure situated at the end of 
the  esophagus. In a few others, the  stomach 
can be divided into a cardiac and a pyloric part 
and possesses a blind sac of variable size, lying 
between the two.

The  stomach itself  is absent in many families 
(Cyprinidae, Labridae, Gobiidae, Scaridae, 
Cyprinodontidae, some Poeciliidae - Figs 7.29 
& 7.30). When present, from the surface of the 
  epithelium numerous gastric pits (crypts) sink 
down into the mucosa with the  gastric glands 
opening at their bottom. The   epithelium of 
the  stomach surface and of the lining of the 
crypts consists of a single layer of high colum-
nar, prismatic cells, the apical portion of which 
is clear and homogeneous in appearance with 
the H-E staining, but stains strongly with the 
PAS reaction (Fig. 7.28). These cells secrete a 
protective  mucus. The glands in the  stomach 
are of two distinct types : fundic and pyloric, 
the former extending over most of the mucosa 
of the body of the  stomach, the latter being 
confined to the pyloric part. The fundic bran-
ched tubular glands possess but one type of 

cell. This gland cell contains acidophilic granu-
les and produces both pepsin and hydrochloric 
acid ( oxyntopeptidic cell). The pyloric glands 
are separated more widely from one another 
than are the fundic ones. They consist of shor-
ter, less frequently branched tubules. Their   epi-
thelium closely resembles that of the surface of 
the  stomach. The stroma of the mucosa con-
tains numerous  lymphocytes and eosinophilic 
 granular cells. A  muscularis mucosae is found 
and consists almost entirely of  smooth muscle 
cells disposed longitudinally. The  submucosa 
contains nerves, arteries, veins, and lympha-
tics and coarse eosinophilic granulocytes. The 
muscular coat is composed of inner circular 
and outer longitudinal coats of  smooth mus-
cle cells with sometimes an additionnal inner 
oblique layer. 

INTESTINE

The segment of the digestive canal following 
the  stomach is called the  intestine (Figs 7.31 
to 7.42). In contrast to mammals there is no 
marked distinction between small and large in-
testines in fishes.

Intestinal length is variable and is generally 
correlated with feeding habits; carnivorous 
species often have shorter intestines than her-
bivorous fish, and in these latter extensive coi-
ling takes place. Some species of bony fishes 
have an  intestine with a relatively smooth 
surface. Other have longitudinal folds or folds 
forming a rather complex pattern or network 
and still others have villi, very similar to those 
found in higher vertebrates. A  villus (Figs 7.32 
& 7.33) is a finger-like process of the mucosa 
which consists of an epithelial covering and a 
core of connective tissue containing blood and 
 lymph capillaries. In fishes which possess villi, 
there may be considerable variation in their 
form between different species. The intestinal 
  epithelium (Figs 7.32 & 7.33), of the simple or 
pseudostratified columnar type, is made up of 
cells possessing a well-marked striated border 
(microvilli) and goblet ( mucus-secreting) cells. 
The former are both absorptive and secretory 
in function. Ciliated cells occurring among the 
ordinary prismatic cells of the  intestine have 
been described in some teleosts. A clear dis-
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tinction between the   epithelium on the villi and 
that in the simple tubular invaginations from 
the surface is lacking in fishes, thus no true 
glands of LIEBERKUHN are present. However, 
such glands were described in Gadiformes. 
The  lamina propria and  submucosa of several 
species contain large numbers of wandering 
eosinophilic granular cells and variable quanti-
ties of  lymphoid tissue. The role of the eosino-
philic  granular cells, which in some respects are 
analogous to mast cells and stain similarly, is 
becoming clearer. They contain antimicrobial 
peptides and their degranulation can increase 
the vascular permeability and promote neutro-
phil adhesion, suggesting that they are intima-
tely involved in innate immunity and inflam-
mation. The  muscularis mucosae when present 
usually consists of a thin layer of  smooth muscle 
cells, longitudinal in direction. The  submucosa 
generally is composed of an loose connective 
tissue containing blood vessels and wandering 
cells (see above). In the majority of fishes, the 
muscular coat ( smooth muscle) of the  intestine 
has become well developed to insure peristaltic 
activity. The terminal section of the  intestine is 
usually slightly widened into a  rectum. Many 
species have a number of diverticula extending 

from the anterior part of the  intestine close to 
the pylorus. These blind-ending structures are 
the  pyloric caeca (Figs 7.34 to 7.37). They pos-
sess a multi-folded intestinal type  epithelium 
and seem to be chiefly a device for increasing 
the area for the absorptive processes and the 
duration food stays in the  intestine.

It must be borne in mind that in elasmobranchs 
(sharks, rays) Holosteans (gars, bowfins) and 
 Chondrosteans (sturgeons) the mucosa and 
 submucosa form a prominent spiral fold, called 
the  spiral valve (Figs 7.38 to 7.40), throughout 
most of the  intestine. This fold forces the food 
to spiral on its course through the  intestine, ra-
ther than passing directly down its length, thus 
prolonging its contact with the intestinal walls. 
The  rectum (Figs 7.41 & 7.42) may unload into 
a  cloaca, but in higher fishes (as in  mammals) 
the openings of the digestive system and of the 
urogenital system are separate (Fig. 7.42).

In elasmobranchs, a  rectal gland opens into 
the  rectum. Although this gland is not directly 
involved in digestion, it eliminates excess salt 
ingested during feeding (see chapter 11).
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Fig. : 7.1  Gnathonemus petersii (FR-HB  / LM)

Fig. : 7.2  Cyprinus carpio (MT / MM)

Fig. : 7.3  Cyprinus carpio (MT / HM)

General view of the buccal cavity. This most anterior 
part of the diges� ve tract is lined by a stra� fi ed  epi-
thelium (1) which contains numerous  taste buds and 
covers the  tongue (2). Connec� ve � ssue is stained in 
blue and jaw  bone pieces are in orange.  

Sec� on of oral  epithelium. The lining of the roof of 
the buccal cavity is made up of mucosa (1),  submu-
cosa (2) and muscularis (not visible). The mucosa 
comprises many layers of stra� fi ed polygonal epithe-
lial cells. Taste buds (arrows) and a large number of 
 mucous cells (unstained) are present in between the 
stra� fi ed cells. The connec� ve � ssue of the  submu-
cosa is stained pale green and the deep green ba-
sement membrane (arrowheads) is well-marked just 
beneath the  epithelium.

Higher magnifi ca� on of the previous document. This 
semi-tangen� al sec� on through the mucosa of the 
buccal cavity shows numerous  taste buds (arrows) 
and pale  mucus-secre� ng cells. The other cells are 
ordinary cells cons� tu� ng the stra� fi ed  epithelium. 
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Fig. : 7.4  Gnathonemus petersii (FR-HB / MM)

Fig. : 7.5 Scyliorhinus canicula (MT / MM)

Fig. : 7.6  Pelvicachromis pulcher  
  (AB-PAS-H / MM)

Buccal cavity. This photomicrograph shows on the 
le�  the squamous stra� fi ed  epithelium lying on the 
 submucosa (in blue). This  epithelium is plenty of 
mucous-secre� ng cells (pale blue – short arrows) 
and reveals two  taste buds (long arrows). These are 
on long stalks (arrowheads) extending from the ba-
sement membrane and connec� ve � ssue below. A 
piece of  bone (orange) and chromatophores (black) 
are also seen.

* : well-defi ned basal layer of the buccal  epithelium. 

The  pharynx is lined with stra� fi ed  epithelium. 
Unicellular  mucous cells (arrows) are abundant and 
sca� ered among the ordinary epithelial cells. The 
dense connec� ve � ssue of the  submucosa (turquoi-
se) is thick and comprises homogeneous  collagen 
fi bers and some fi brocytes. On the right two veins 
fi lled with  erythrocytes.

*

Posterior part of the  pharynx. This micrograph de-
monstrates the abundance of AB+  mucus-secre� ng 
cells (in blue) lining two mucous glands. A few cells 
are stained only in red (PAS+ - arrowheads). Both 
AB and PAS reac� ons are classical techniques used 
in carbohydrate histochemistry for detec� on of mu-
cous substances par� cularly. The other cells of the 
stra� fi ed  epithelium are in grey (short arrows).  

Skeletal muscle (*) in transverse sec� on and an im-
mature tooth (long arrow) at the right corner are 
displayed.

*
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Fig. : 7.7  Poecilia re� culata (MT / MM)

Fig. : 7.8 Scyliorhinus canicula (AB-H-OR / MM)

The histological features of the  pharynx are similar to 
those of the buccal cavity. Each of these regions has 
a stra� fi ed  epithelium containing saccular  mucus-se-
cre� ng cells keeping moist these areas subjected to 
mechanical abrasion. In addi� on this picture empha-
sizes numerous elongated  taste buds (arrows - see 
also Fig. 15.29). Jaw bones are in turquoise.

Pharynx. Some species have pharyngeal buds (*) co-
vered by a stra� fi ed  epithelium and supported by a 
thick fi bromuscular layer. These structures may help 
to swallow food by squeezing it to extract a maxi-
mum of water.

Fig. : 7.9  Danio rerio (MT / HM)

In some cyprinids the posterior stra� fi ed  pharynx  epi-
thelium (*) is covered with a «horny pad» (orange). 
Stomachless fi sh like the zebrafi sh usually possess 
four pairs of  teeth (pharyngeal  teeth) on their infe-
rior pharyngeal bones. Food is triturated between 
these  teeth and the horny  epithelium.    

*
*

*
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Fig. : 7.10 Scyliorhinus canicula (MT / MM)

Fig. : 7.11  Gnathonemus petersii (MT / MM)

Fig. : 7.12   Pelvicachromis pulcher  (MT / LM) 

«Tongue». Chondrichthyes lack a true fl exible and 
muscular  tongue and for processing prey they use a 
diversity of jaw muscles. They possess only a muco-
sal thickening at the anterior part of the fl oor of the 
bucco-pharyngeal cavity. The mucosa is thick and 
resembles that of the  pharynx. Mucous cells (white 
arrows) are par� cularly abundant and nearly as nu-
merous as the ordinary epithelial cells. The stratum 
compactum of the suppor� ng connec� ve � ssue (in 
blue) is well-developed and contains various blood 
vessels (black arrows).

This  tongue-like structure is also supported by a 
centrally located piece of  hyaline car� lage (not visi-
ble – see Fig. 2.17).

Tongue. Transverse sec� on of the anterior part of 
the buccal cavity. The fi sh  tongue usually appears as 
a mucosal thickening without muscular fi bers. The 
 tongue  epithelium - a con� nua� on of the oral  epi-
thelium - contains several layers of cells (arrow) wi-
thin which  taste buds and unicellular gland cells are 
distributed. The thick  lamina propria is composed 
of loose and dense connec� ve � ssue (blue) which 
con� nues laterally and ventrally extending up to the 
ventral jaw muscles. Note the total absence of skele-
tal muscular � ssue. 

Chromatophores are stained in black. Piece of jaw 
 bone in red at the lower le� .

The arrowheads point to taste buds of the oral epi-
thelium.

The fi ve following documents (Figs 7.12 to 7.16) il-
lustrate jaw cavity containing  teeth in various stages 
of development. Fish  teeth are generally homodonte 
but many examples of heterodonty occur. This gene-
ral view shows several pointed mature (long arrows) 
and non-mature (short arrows) homodonte  teeth.  
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Fig. : 7.14   Pelvicachromis pulcher  (MT / MM) 

Fig. : 7.15   Pelvicachromis pulcher  (MT / HM)

Fig. : 7.13   Pelvicachromis pulcher  (MT / MM) 

According to the feeding habits fi sh  teeth can be 
pointed, spherical, curved, molariform … but in most 
cases, like here, a typical tooth has a broad base 
(short arrow) and a pointed apex (long arrow) which 
is characteris� c of this carnivorous cichlid.

1 : buccal stra� fi ed  epithelium
2 : immature  tooth

11

22

The  teeth of most fi sh are polyphyodont i.e. they are 
con� nuously replaced. This picture illustrates three 
immature  teeth (arrows) origina� ng from the base 
of worn out ones. On the non-mature tooth located 
at the le�  one can recognize the pulp core (1), the 
den� ne (2 - secreted by odontoblasts) and the inner 
 epithelium (3) with ameloblasts secre� ng the ena-
mel cap. 

22
11

33

Fish  teeth are mostly in depression and may be im-
movable or slightly to freely movable. This micro-
graph illustrates a semi-movable tooth whose base is 
fi xed on underlying  bone (*) by fi broelas� c ligaments 
(in green) allowing both its forward and backward 
movement. Note the pulp core at the centre.

*
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Fig. : 7.16 Astato� lapia burtoni  (AB-PAS-H / MM)

Fig. : 7.17   Perca fl uvia� lis (MT / MM)

Fig. : 7.18 Scyliorhinus canicula (MT / MM)

Stomach. This image and the next one demonstrate 
the typical appearance of the gut wall cut transver-
sely. Although each por� on of the alimentary tract 
has its own characteris� c feature, the diges� ve tract 
as a whole is composed of four layers : 

- the mucosa (1) consis� ng of an  epithelium, a 
thin connec� ve  lamina propria, and a  smooth mus-
cularis mucosae (arrows);
- the  submucosa (2), a fairly dense connec� ve 
layer binding the mucosa to the muscular wall;
- the tunica muscularis, with its typical arrange-
ment of two perpendicular layers (inner circular – 3A 
and outer longitudinal – 3B) of  smooth muscle;
- the  serosa or adven� � a lined by a simple squa-
mous  epithelium being supported by a thin connec-
� ve layer (see Fig. 7.18). 

Transverse sec� on of the  spiral valve of the  intes� ne. 
Some� mes, as shown in this picture, a thin  smooth 
muscle layer ( muscularis mucosae - 3) is well-defi -
ned and clearly separates the  submucosa (4) from 
the  lamina propria (2).

1 : folds of the mucosa; 

5 : thick layers of  smooth muscle (muscularis); note 
that the outer longitudinal layer is not visible at this 
level; 

6 :  serosa (mesothelium +  turquoise collagen)

Elongated and pointed  teeth of a mainly carnivorous 
cichlid. Adult fi sh tooth usually consists of an enamel 
cap (1), a den� ne layer (2) and a pulp core (3). The 
 teeth here illustrated are more or less movable as 
it is tes� fi ed by the presence of basal ligaments (4 
– see previous image). The oral stra� fi ed  epithelium 
(5) containing numerous  mucous cells AB+ (blue) 
and/or PAS+ (magenta) is also displayed.
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Fig. : 7.20 Astato� lapia burtoni (MT / HM)

Fig. : 7.21   Anguilla anguilla (H-E / MM)

Detail of the previous document showing esopha-
geal wall. The lumen (*) of the  esophagus is lined 
by a protec� ve stra� fi ed  epithelium (1) containing a 
huge amount of goblet cells (=  mucous cells, unstai-
ned). The  mucus probably plays an important role in 
lubrica� on. The  lamina propria (2) and the  submu-
cosa (3) are more or less separated by some fasciculi 
of the  muscularis mucosae (4). Collagen is stained in 
green and the muscularis is present on the right (5). 

In a relaxed condi� on the esophageal lumen is irregu-
lar in transverse sec� on but becomes distended with 
the peristal� c movement of the bolus. The principal 
components noted are the surface stra� fi ed  epithe-
lium containing numerous  mucous cells (unstained 
- arrows) supported by a mixed  lamina propria-sub-
mucosal layer (*) considering the absence of a true 
 muscularis mucosae.

Fig. : 7.19 Astato� lapia burtoni (MT / MM)

Sec� on of the  esophagus. In this general view, the 
mucosal epithelial folds (1),  submucosa (2) and mus-
cularis (3) are shown.
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Fig. : 7.22   Anguilla anguilla (H-E / HM)

Fig. : 7.23   Anguilla anguilla (PAS-H / HM)

A view of a broad fold of the anterior  esophagus 
showing  mucous cells (short arrows). In euryhaline 
species like the European eel, large  chloride cells 
(long arrows) can be found at this level of the di-
ges� ve tract. These eosinophilic cells involved in 
osmoregula� on (see chapters 10 & 11) are usually 
rounded with a large central nucleus («fried egg ap-
pearance»).

Posterior  esophagus. The abundant  mucous cells 
located close to the lumen produce large quan� � es 
of mucin which strongly stain magenta with the PAS 
reac� on. Their number increases considerably in the 
middle and posterior  parts of the esophagus. The 
other cells (*) of the stra� fi ed  epithelium are the 
ordinary epithelial cells found along the anterior di-
ges� ve tract.

Fig. : 7.24   Poecilia re� culata (FR-HB / MM)

*

The  serosa actually begins where the gut enters the 
peritoneal cavity (*). This photomicrograph empha-
sizes the presence of chromatophores (in black) wi-
thin the parietal layer (squamous epithelium) of the 
peritoneum. In orange,  rhabdomyocytes of the dor-
sal musculature.

*
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Fig. : 7.25  Petrocephalus microphthalmus  
  (MT / LM)

Fig. : 7.26  Petrocephalus microphthalmus  
  (MT / MM)

Fig. : 7.27   Perca fl uvia� lis (MT / MM)

This transverse sec� on remarkably shows the con-
nec� on between the  gas bladder (1) and the  eso-
phagus (2). This  gas bladder is said  physostomous 
because it is connected to the foregut ( esophagus) 
by the  pneuma� c duct (3). This type of bladder is 
characteris� c of sturgeons and primi� ve teleosts. 
Tunica muscularis of the  esophagus (4), folds of the 
esophageal mucosa (5) and  liver parenchyma (6) are 
also seen.

Stomach wall in transverse sec� on. This image shows 
the single-layered mucous  epithelium (short arrows 
–  mucus in grey-blue) lining this organ. Invagina� ons 
of the  epithelium form gastric pits (long arrows) in 
which mul� ple tubular glands drain. These  gastric 
glands (*) are lined with a single type of secretory 
cell and extend throughout the sub-epithelial ( lami-
na propria) connec� ve � ssue. A  muscularis mucosae 
(1) is obvious and the  collagen in the  submucosa is 
stained turquoise.
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Detail of the previous image. The circle clearly in-
dicates the opening of the  pneuma� c duct into the 
 esophagus (1). Note in pale green the  collagen of the 
esophageal  submucosa (2) surrounded by the two 
smooth muscular layers of the muscularis (3). A large 
vein with numerous blood cells is shown in 4. 

5 : gas bladder. 
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Fig. : 7.28 Schilbe mystus (PAS-H-AUR / HM)

Fig. : 7.29  Poecilia re� culata (MT / LM)

This transverse sec� on of the  stomach wall demons-
trates the typical appearance of the  epithelium 
which lines the gastric lumen. This  epithelium is for-
med by a single layer of elongated columnar  mucus-
secre� ng cells (arrows). As it is clearly shown, the 
 mucus (hydrated glycoproteins - *) is very abundant 
and intensely stained with the PAS reac� on. The  mu-
cus protects the  stomach from self-diges� on and fi lls 
the apical cytoplasm of all cells. On this picture, two 
gastric pits (arrowheads) are formed by the invagi-
na� ons of the mucosal layer into the  lamina propria. 
The  gastric glands (to the le�  - orange) are present in 
such abundance that they almost occupy the en� re 
mucosal layer beneath the superfi cial  epithelium. 
They possess cells of one single type, called oxyn-
topep� dic cells which are never diff eren� ated into 
parietal and pep� c cells as in mammals.

Longitudinal sec� on. Many fi sh like the guppy are 
stomachless : the  intes� ne (2) directly connects to 
the  pharynx (1) through a short  esophagus (black 
square). The stra� fi ed squamous  epithelium  lining 
the  esophagus  is replaced  by a single  epithelium 
of intes� nal type. On the le� , hepa� c � ssue (white 
spo� ed) and a part of the  sinus venosus ( 3 - erythro-
cytes in orange) are found.

Higher magnifi ca� on of the yellow rectangle below.

Fig. : 7.30  Poecilia re� culata (MT / MM)

Higher magnifi ca� on of the yellow rectangle of the 
previous document showing the  esophagus- intes� ne 
junc� on (narrow duct - short arrow). The esophageal 
stra� fi ed  epithelium (long black arrow) transforms 
here into a simple absorp� ve  epithelium (cyan ar-
row) mainly composed of columnar cells (enterocy-
tes – see below). Some bundles of  smooth muscle 
(red) are sca� ered in the green connec� ve � ssue. 

(1) and (2) seat respec� vely in the lumen of the  eso-
phagus and of the  intes� ne (duodenum). 
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Fig. : 7.31  Petrocephalus microphthalmus  
  (AB-PAS-H  / LM)

Fig. : 7.32 Atherina boyeri (PAS-H-AUR / MM)

Fig. : 7.33  Kryptopterus bicirrhis (AB-H-E / HM)

This low magnifi ca� on illustrates the gastro-intes� nal 
junc� on cut longitudinally. The short and large folds 
of the posterior end of the  stomach (arrows) are re-
placed by villi, fi nger-like projec� ons (arrowheads) in 
the wider lumen.

Intes� ne. This micrograph displays three elonga-
ted villi, deep fi nger-like processes of the intes� nal 
mucosa extending in the organ lumen. These ex-
pansions are lined by a simple columnar  epithelium 
comprising mainly absorp� ve cells (enterocytes – 1) 
and mucus-secre� ng or goblet cells (arrowheads). 
The PAS reac� on for neutral glycoconjugates produ-
ces an intense magenta stain in the mucous granules 
of goblet cells and emphasizes the  brush border (thin 
arrows) of the enterocytes. The villous core (white 
arrows) is fi lled with connec� ve � ssue of the  lamina 
propria containing blood and  lymph capillaries. On 
the le�  the orange tunica muscularis (the two per-
pendicular layers are separated by enteric nerves * ) 
is covered by the  serosa (magenta – blue arrow).

Intes� nal  epithelium, distal ends of two villi. In this 
picture the columnar absorp� ve cells (enterocytes - 
*) are the most numerous. Their plasma membranes 
are not discernible, but their (dark purple) nuclei are 
easily visible and usually lie just below the centre of 
the cell. Thanks to the AB technique for acid muco-
substances, the goblet cells show a strong posi� ve 
stain (blue -  long arrows). The white arrows point to 
the villous core consis� ng of connec� ve � ssue of the 
 lamina propria.

Short arrow show the brush border at the luminal 
surface of the enterocytes.

*

1

1

*

*
*

*
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Fig. : 7.36  Acipenser gueldenstaed� i (MT / LM)

Transverse sec� on among a lot of  pyloric caeca. 
Along the proximal  intes� ne of many fi sh species are 
blind-ending diver� cula extending from the anterior 
part of the  intes� ne close to the pylorus. These  pylo-
ric caeca have secretory and absorp� ve func� ons. In 
sturgeons each of these appendices is surrounded by 
a delicate connec� ve � ssue (see next fi gure) and the 
caeca are grouped together in clusters separated by 
thicker connec� ve sheaths (arrows). 

Fig. : 7.34  Gnathonemus petersii (MT / LM)

Fig. : 7.35  Gnathonemus petersii (MT / HM)

Cross sec� on through one of the two short  pyloric 
caeca of this species. The caecal mucosa is richly fol-
ded fi lling the biggest part of the lumen. The histolo-
gical and histochemical features of the caeca remind 
the structure of the intes� nal wall from which they 
issue.

The  submucosa (blue) and the thick muscularis (*) 
consis� ng mainly of a circular layer of  leiomyocytes 
(see chapter 3) are easily recognized. 

Remember that the number of caeca is not always 
constant even within a same teleost species. 

Transverse sec� on at the abdominal level. This pic-
ture shows two  pyloric caeca (long arrows) seated  in 
the peritoneal cavity. These blind-ending structures 
increase the area of food absorp� on. The number of 
caeca varies from zero to several hundreds and the 
elephant nose fi sh has only two of them.  

Note at the centre the small  stomach (1) surrounded 
by green connec� ve � ssue and the  gall bladder (2).

In mormyrids the abdominal cavity is quite curiously 
dorsoventrally divided in two parts by a connec� ve 
septum («diaphragm» - short arrow).

1

2

*
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Fig. : 7.38 Scyliorhinus canicula (MT / LM)

Fig. : 7. 39  Acipenser gueldenstaed� i (PAS-H / LM)

Spiral valve (transverse sec� on). In sharks (but also 
in sturgeons, lungfi shes, bichirs, garpikes) the lower 
por� on of the  intes� ne is fi � ed with a  spiral valve. 
This structure is a diff eren� a� on of the ileum and 
is internally coiled or twisted to increase the sur-
face for diges� on and absorp� on in fi sh with short 
 intes� ne. One can see the place (circle) where the 
 submucosa (in blue) covered by the mucosa begins 
to sweep into the (unstained) lumen to form the long 
spiral fold. 

1 : muscularis of the ileum - 2 : food par� cles in the 
lumen – 3 : intes� nal artery – 4 : intes� nal vein – 5 : 
 serosa.

Transverse sec� on through the  spiral valve. The  spi-
ral valve of the sturgeon occupies the majority of the 
lumen (unstained space - *) of the lower  intes� ne. 
Like sharks sturgeons compensate their rela� vely 
short  intes� ne by having a  spiral valve which slows 
down the diges� ble food for a be� er absorp� on. 
Folded mucosa (1), connec� ve  submucosa (2) and 
muscularis (3) are shown.

Fig. : 7.37  Acipenser gueldenstaed� i (MT / MM)

Pyloric caeca in transverse sec� on. Considering the 
rela� vely short length of the adult gut, absorp� ve 
surface area is increased by the presence of the  spiral 
valve (see below) and  pyloric caeca. The richly folded 
caecal mucosa edges an irregular (unstained) lumen. 
The epithelial cells are typically columnar in shape 
(enterocyte-like cells) and some small goblet cells are 
also present (yellow arrowheads). A delicate connec-
� ve � ssue (arrows) surrounds each caecal por� on.

2
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Fig. : 7.40  Acipenser gueldenstaed� i (PAS-H / MM)

Fig. : 7.41 Scyliorhinus canicula (MT / MM)

Fig. : 7.42  Poecilia re� culata (MT / MM)

As the  spiral valve is derived from the ileum, there is 
no no� ceable diff erence in the microscopic anatomy 
of their mucosa.  The  spiral valve shows a folded mu-
cosa (arrow) with numerous goblet cells (magenta - 
arowheads) and supported by connec� ve � ssue. 

Transverse sec� on. In sharks, the hind end of the  in-
tes� ne runs into a short  rectum before opening into 
the  cloaca. The rectum is lined with a stra� fi ed  epi-
thelium housing numerous side-by-side  mucous cells 
(arrows). The mucosa folds become more or less fl at 
and the number of goblet cells increases conside-
rably. The well-vascularized  lamina propria- submu-
cosa layer (* - note that the  muscularis mucosae is 
very reduced) and the muscularis are very thick. This 
la� er consists of usual inner circular (1) and outer 
longitudinal (2) layer of  smooth muscle fi bers lined 
by the  serosa (3). 

Parasagi� al sec� on of the hind end of the diges� ve 
tract. The  rectum is o� en diffi  cult to dis� nguish from 
the  intes� ne as well externally as internally. The in-
tes� nal structure simplifi es in the distal  intes� ne 
( rectum), where the mucosa fl a� ens (arrowheads) 
and opens to the exterior through the anus (long ar-
row). The anus is lined on both sides by  skin folds 
(short arrows) and situated immediately anterior 
to the genital pore (see also Fig. 14.9). Dense (deep 
green) and loose (pale green) connec� ve � ssues are 
fairly abundant.  

*
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The major glands of the digestive system in 
fish are the  liver and the  pancreas.

LIVER

The  liver (Figs 8.1 to 8.8) is the largest of the 
extramural (outside the alimentary canal) or-
gans. Fish  liver serves functions similar to those 
in mammals. Its functions include assimilation 
of nutrients, production of  bile, detoxification, 
maintenance of the body metabolic homeos-
tasis that includes processing of carbohydra-
tes, proteins, lipids and vitamins. The  liver 
also plays a key role in the synthesis of plasma 
proteins, like albumin, fibrinogen, and comple-
ment factors. The histology of the  liver varies 
among species, but there are general features 
that are found in the majority of species. 

The parenchyma of the organ is contained wi-
thin a thin capsule of fibroconnective tissue. 
The parenchyma itself is primarily composed 
of polyhedral  hepatocytes typically with central 
nuclei. Glycogen deposits (Fig. 8.3) and fat sto-
rage (Figs 8.4 & 8.5) often dissolved during the 
routine histological process, produce considera-
ble histological variability. The histology of fish 
 liver differs from the mammalian in that there is 
far less tendency for disposition of the  hepato-
cytes in lobules and the typical portal triads of 
the mammalian  liver are rarely seen.  Sinusoids 
(Fig. 8.2) are lined with endothelial cells for-
ming a very thin cytoplasmic sheet.  The nuclei 
of these cells  are elongated and protrude into 
the sinusoidal lumen. The endothelium is fenes-
trated by small pores. Macrophagic KUPFFER 
cells are not found in teleosts, although cells 
capable of ingesting foreign particles were des-
cribed among the  hepatocytes of a few species 
(Salmonidae). Bile ducts (Figs 8.3, 8.6 to 8.8) 
also occur within the parenchyma of the  liver. 
Originating between adjacent  hepatocytes,  bile 
canaliculi anastomose to produce ducts of in-
creasing diameter. The ducts merge and almost 
always end (except some sharks and skates) in 

the  gall bladder (Figs 8.9 & 8.10), lined by a 
pseudostratified  epithelium (Fig. 8.11). The 
 bile drains into the duodenum by the common 
 bile duct.  Smaller ducts within the  liver are 
lined with a single layer of cuboidal epithelial 
cells. Larger ducts may incorporate connective 
tissue and a thin muscularis. The hepatic struc-
ture normally varies (and considerably) in di-
rect relationship to gender, age, available food 
(especially with regard to  glycogen and fat 
content), or temperature, and with endocrine 
influences strongly connected to the environ-
mentally regulated breeding conditions.

EXOCRINE  PANCREAS

There are two general basic types of fish li-
vers : those that contain pancreatic tissue ver-
sus those that do not. Fish livers with exocrine 
pancreatic tissue are often called “ hepatopan-
creas” (Figs 8.13 to 8.15). The  pancreas is ge-
nerally diffusely spread within the fat and me-
senteries  (Fig. 8.12) that connect the  intestine, 
 stomach,  liver and  gall bladder. It can also form 
a discrete organ like as in the Chondrichthyans 
(Figs 8.16 & 8.17). It is composed of exocrine 
and endocrine tissues. The exocrine  pancreas 
consists of clusters of pyramidal cells mostly 
organised in acini as observed in mammals. 
The cells have a dark basophilic cytoplasm, 
distinct basal nuclei, and many large eosino-
philic  zymogen granules (Fig. 8.17) contai-
ning enzymes responsible for the digestion of 
proteins, carbohydrates, fats and nucleotides. 
Enzymes are delivered to the anterior  intestine 
via pancreatic ductules (Fig. 8.18) which coa-
lesce to form the main pancreatic duct. This 
latter opens, distinctly or after rejoining the 
common  bile duct, into the proximal part of 
the  intestine (duodenum). The pancreatic duc-
tules and the main pancreatic duct are lined 
with cuboidal to columnar   epithelium respec-
tively (Fig. 8.18). For the endocrine  pancreas, 
see chapter 13.
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Fig. : 8.1  Gnathonemus petersii (H-E / MM)

Liver. The teleost  liver resembles that of the mam-
mals but lacks a lobular architecture with true portal 
tracts. The  hepatocytes are however closely similar 
in func� on and appearance to those of mammals.
This picture of fi sh  liver � ssue demonstrates the 
sponge-like appearance of the parenchyma which is 
primarily composed of polyhedral  hepatocytes. The 
long arrows indicate cords of  hepatocytes bathing in 
sinusoidal portal blood (sinusoids – short arrows). A 
vein (*) is located at the centre of the image.

Fig. : 8.2  Ru� lus ru� lus (MT / HM)

Fig. : 8.3  Pangasius micronemus (PAS-H-OR / HM)

Liver parenchyma. This photomicrograph shows 
cords of  hepatocytes separated by sinusoids (long ar-
rows) containing  erythrocytes (orange). Hepatocytes 
are large cells with typically central nuclei showing 
prominent nucleoli (short arrows).  Sinusoids are 
lined with endothelial cells whose nuclei are elon-
gated and protrude into the sinusoidal lumen. The 
endothelium is fenestrated by small pores. 

Liver parenchyma. One of the  liver’s most  metabolic 
func� on is storage of  glycogen. At this high magnifi -
ca� on, one can see that the  hepatocytes are strongly 
stained in magenta by the PAS method; this reac� on 
reveals the presence of polysaccharides and conse-
quently  glycogen. 

Bile is ac� vely secreted by  hepatocytes into minute 
canaliculi barely visible (except with specifi c enzyme 
histochemical methods) at the light microscope le-
vel. Bile canaliculi are delimited by plasma membra-
nes of adjacent hepatocytes. They merge to form 
intrahepa� c ducts (arrow). These la� er are of higher 
diameter and sca� ered throughout the  liver paren-
chyma. 

*
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Fig. : 8.4 Scyliorhinus canicula (MT / MM)

Fig. : 8.5 Scyliorhinus canicula (MT / HM)

Fig. : 8.6  Cyprinus carpio (MT / HM)

Liver. Most sharks par� ally adjust their buoyancy by 
swimming constantly, using their caudal and pec-
toral fi ns. However, the  liver which stores an enor-
mous amount of oil is necessary  to achieve neutral 
buoyancy. This photomicrograph shows part of the 
parenchyma of dogfi sh  liver. The unstained areas 
largely represent cytoplasmic lipid droplets remo-
ved during histological prepara� on. Numerous dark 
spots are small  melanomacrophage centers.   

Sec� on of the dogfi sh  liver. Note the swollen  hepato-
cytes  with (unstained) dissolved unilocular fat and oil 
globules. The  liver of sharks may occupy more than 
80 percent of the abdominal cavity. In some species 
this organ represents 25 percent of the total weight 
and can produce over a thousand liters of oil (basking 
and whale sharks). Dark-brown  melanomacrophage 
centers are seen.

In the centre of the image one can see a transverse 
sec� on of a  bile duct lined by a simple prisma� c (or 
columnar)  epithelium (*) and a coat of connec� ve 
� ssue. Origina� ng between adjacent  hepatocytes, 
 bile canaliculi anastomose to produce ducts of in-
creasing diameter  surrounded by increasing fi bro-
muscular layers.  Sinusoids containing blood cells are 
clearly seen (arrows). The vacuolar aspect of the lar-
ge polyhedral  hepatocytes is explained by their rich 
dissolved  glycogen content. 

*
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Fig. : 8.7 Scyliorhinus canicula (MT / MM)

Fig. : 8.8 Scyliorhinus canicula (MT / HM)

Fig. : 8.9  Poecilia re� culata (MT / LM)

In addi� on to vacuolar  hepatocytes the centre of the 
photomicrograph displays two fairly large  bile ducts 
(long arrows) and a large vein (short arrow) surroun-
ded by connec� ve � ssue (blue). Despite the pre-
sence of these structures (vein and  bile ducts) this 
can not be compared to the typical portal triad of the 
mammalian  liver. 

Another major func� on of the  liver with regard to 
diges� on is the produc� on of  bile. Bile is involved 
in emulsifi ca� on of dietary lipids and thus facilitates 
the ac� on of pancrea� c lipases. A large  bile duct is il-
lustrated in this photomicrograph. The prisma� c  epi-
thelium (dark pink) is well demonstrated as well as 
the cell nuclei. The connec� ve coat contains  smooth 
muscle cells ( leiomyocytes - arrow) bathing in blue 
 collagen.

This photomicrograph shows the  gall bladder (1) lo-
cated between the  liver (2) and the  kidney (3). Bile is 
concentrated and stored in the  gall bladder. This hol-
low sac drains by a large  bile duct (white arrow) into 
the fi rst part of the  intes� ne (duodenum - *) where 
pancrea� c enzymes are ac� ve.

1
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Fig. : 8.10  Poecilia re� culata (MT / MM)

Fig. : 8.11  Ru� lus ru� lus (MT / MM)

Fig. : 8.12  Danio rerio (MT / LM)

Enlargement of the previous picture emphasizing the 
large  bile duct (arrow) connec� ng the  gall bladder (1) 
to the  intes� ne (2). In many fi sh the main  bile duct 
and the pancrea� c duct merge before entering the 
duodenum. 

Gall bladder. The histology of the  gall bladder wall 
consists of a simple columnar  epithelium (arrow) 
supported by an underlying fi brovascular  lamina pro-
pria (green). The epithelial cells are very tall and pos-
sess elongated nuclei usually basally located. These 
lining cells concentrate  bile, water of the lumen being 
passed into the capillaries (arrowheads) of the con-
nec� ve � ssue.     

Pancreas. In many fi sh the  pancreas is generally diff u-
sely spread within the fat and mesenteries anchoring 
the diff erent organs ( liver,  intes� ne…) of the abdomi-
nal cavity. This general view (see also Fig. Q in the 
introduc� on) shows such a  pancreas. It occurs as dif-
fuse masses (arrows) suspended in mesenteries and 
surrounding most of the  intes� ne (*). The  pancreas 
is the second major gland of the diges� ve system and 
is composed of exocrine (see below) and endocrine 
(see chapter 13) � ssues.

1
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Fig. : 8.13  Cyprinus carpio (MT / MM)

Fig. : 8.14  Cyprinus carpio (MT / HM)

Fig. : 8.15  Pangasius micronemus (PAS-H-OR / HM)

Hepatopancreas. Many fi sh livers contain spread 
exocrine pancrea� c � ssue and are therefore called 
 «hepatopancreas». The image shows hepa� c pa-
renchyma (*) and a longitudinal sec� on of a pan-
crea� c-venous tract composed of a portal aff erent 
vein (short arrows –  erythrocytes in orange) and the 
exocrine  pancreas cover (long arrows). The striking 
feature about this arrangement are the «islands» of 
pancrea� c masses sca� ered throughout the hepa� c 
� ssue. 

Hepatopancreas. Picture highligh� ng a small cross-
sec� oned pancrea� c-venous tract. In carp pancrea-
� c � ssue is found within the  liver along branches of 
the portal vein. The components of this complex are 
a small aff erent vein (white arrow) surrounded by 
about ten pyramidal pancrea� c cells (black arrows). 
Note poorly stained  hepatocytes all around the peri-
phery of this complex.

This photomicrograph shows numerous clusters (ar-
rows) of glandular exocrine pancrea� c cells surroun-
ded by  hepatocytes with  glycogen storage (PAS +, 
magenta - *).

*

*

*
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Fig. : 8.16 Scyliorhinus canicula (MT / MM)

Fig. : 8.17 Scyliorhinus canicula (MT / HM)

Fig. : 8.18 Scyliorhonus canicula (MT / HM)

Sec� on through the dogfi sh  pancreas. In  elas-
mobranchs the  pancreas is a discrete organ lying 
between the  stomach and the  intes� ne. It is com-
posed of two unequally sized lobes largely made up 
of numerous masses of exocrine acini (short arrows) 
which secrete diges� ve enzymes. The secre� on lea-
ves the  pancreas via pancrea� c duct(ule)s : such a 
duct is seen in the upper le�  fi eld (long arrow). These 
acinar units are separated from each other by con-
nec� ve � ssue.

Dogfi sh  pancreas. Acini are enzyme-secre� ng units 
of the exocrine  pancreas. Each acinus (a beau� ful 
one takes up the image centre) is an ovoid-ellip� cal 
cluster of pyramid-shaped secretory cells (acinar 
cells) surrounding a common minute luminal space 
(arrows). The fi sh pancrea� c cells are very similar to 
their mammalian counterparts. A prominent feature 
of the acinar cells is the presence in their apical re-
gions of aggregated bright eosinophilic  zymogen gra-
nules (red staining - *)  facing the narrow lumen. 

Remind that a  zymogen or proenzyme is an inac� ve 
enzyme precursor. The rounded or fl a� ened cell nu-
clei (arrowheads) are located basally. The interacinar 
suppor� ng � ssue (green) is thin.

Exocrine  pancreas. Pancrea� c acini drain into a bran-
ched system of variously sized ducts. In this picture 
one can see a medium-sized duct surrounded by a 
sheath of suppor� ng � ssue composed of  collagen 
(green) and fi brocytes. In comparison with acinar cell 
nuclei those of the  duct cells are elongated and right 
angled with the basal cell membranes. Note also the 
wider lumen in the excretory ductule.

*

*
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Many bony fishes possess a  gas bladder, a 
single elongated sac dorsally located to the 

digestive tract. Gas bladders are filled with air 
that enters via the  pneumatic duct or with gas 
(O2, CO2, N2) secreted into the bladder from 
the blood. As gas bladders are mainly  used to 
control the buoyancy of the fish, they are often 
called swim bladders (less appropriate term). 
Occasionally they may be heavily vasculari-
zed to participate in supplementary respiration 
and called respiratory gas - or air - bladders. 
The internal vascular walls of respiratory gas 
bladders are subdivided into many partitions 
that increase the surface area available for ex-
ternal respiration exchange. The gas bladders 
are not necessary for life as they are absent 
in many fishes (Blennidae, Pleuronectidae, 
Thunnidae, Scombridae, some Scorpenidae, 
 Chondrichthyes...). This organ may be one, 
two or three chambered. Its presence or ab-
sence can reflect the behavior of fishes.

Swim bladders come in two kinds :  physosto-
mous and  physoclistous. Physostomous swim 
bladders are connected to the foregut ( eso-
phagus) by a duct called the  pneumatic duct 
(Figs 7.25 & 7.26). This type of bladder is cha-
racteristic of sturgeons and primitive teleosts 
(Anguillidae, Cyprinidae...). In physoclist fishes 
the  pneumatic duct is lost during embryonic de-
velopment. This type of swim bladder is found 
only in advanced teleosts. (Percidae, Gadidae, 
Balistidae, Tetraodontidae...). Typically, the fil-
ling and the emptying of the  gas bladder are 
respectively made by a secretory section (the 
gas gland - Figs 9.1 to 9.3) and a resorbing  
section (the  oval), but the actual anatomy of 
these sections varies from species to species. 
In the European eel (  Anguilla anguilla - Figs 
9.4 to 9.9), the  pneumatic duct develops into 
the resorbing section of the bladder, which can 
be separated from the secretory section by a 
sphincter. In cod or perch, the  oval, can be se-
parated from the rest of the organ by muscular 
activity and is designed to allow  the resorption 
of gases. 

The swim bladder wall consists of several 
layers. The outer layer, consisting mainly of 
fibromuscular tissue, is called the  tunica ex-
terna. The  submucosa may be impregnated 
with guanine crystals, which render the swim 
bladder wall impermeable to gases. In some 
fishes large amounts of membranous material 
is present which typically is arranged in a bi-
layer structure. Below the  submucosa,  smooth 
muscle cells are present, termed the  muscularis 
mucosae. The tunica interna comprises a cu-
boidal secretory  epithelium. Anteriorly this   epi-
thelium is modified into the gas gland, which is 
made up of folded columnar   epithelium hea-
vily vascularized by long loops of densely pac-
ked capillaries. This type of structure is called a 
 rete mirabile (Figs 9.7 to 9.9). This rete in asso-
ciation with the gas gland allows gas secretion 
into the bladder. The production of gas in the 
bladder is made possible among others by the 
countercurrent arrangement of the arterial and 
venous capillaries of the  rete mirabile.

Although hydrostasis is the primary function 
of gas-filled organs in the vast majority of pre-
sent-day bony fishes, these structures someti-
mes perform a respiratory function. 

A phylogenetically diverse array of fishes 
breathe air through their air-bladder. Air-
breathing through the use of an air-bladder is 
restricted to those fishes that have retained a 
connection between the  esophagus and the 
bladder. This is the case in diverse primitive 
teleosts, for example, the bony  tongue fishes 
(Osteoglossoidei), the  tarpons (Megalopidae),  
the gars (Lepidosteidae), the bowfin ( Amiidae), 
the aba (Gymnarchidae), the knifefishes 
(Notopteridae) and the trahiras (Erythrinidae). 
Functional  lungs are found among relatively 
primitive fishes. There are few examples, 
among preteleosts : the bichirs (Polypteridae) 
and the lungfishes (Dipnoi).

Most bottom-dwelling teleosts (Pleuronectidae, 
Blennidae, Cottidae) and deep-sea species 
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(Stomiiformes,  Aulopiformes, Myctophiformes) 
whose protective and food-gathering mecha-
nisms depend on their staying at the bottom 
of the sea do not have a  gas bladder. It is also 
usually lost or greatly reduced in certain other 
fishes whose functioning would be impeded by 
a large bubble of gas, for instance, in freshwa-
ter species that live in turbulent streams and in 
the most rapidly swimming marine fishes such 

as mackerels (Scombridae), tunas and pelagic 
sharks.

In addition the  gas bladder has evolved other 
functions. It facilitates auditory reception in 
several teleosts ( Ostariophysi) by means of 
tiny  Weberian ossicles. In others it is invol-
ved in sound production (Balistidae, Triglidae, 
Batrachoididae…).
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Fig. : 9.1  Poecilia re� culata (MT / LM)

Fig. : 9.2  Poecilia re� culata (MT / MM)

Fig. : 9.3  Poecilia re� culata (MT / HM)

Gas bladder. A characteris� c of most ac� nopterygian 
fi shes is the presence of a  gas bladder, an elongate 
sac arising from the anterior part ( esophagus) of the 
diges� ve tract. It contains a varying mixture of gases 
(N2, O2, CO2). Many fi sh are  physostomous and have a 
 pneuma� c duct (see Figs 7.25 & 7.26). In physoclists 
(Perciformes and others advanced teleosts including 
the guppy) gas bladders are completely closed, se-
parated from the gut through loss of the  pneuma� c 
duct. 

This photomicrograph shows a part of the simple 
saccular gas bladder (*) and its anteriorly located gas 
gland (arrow) supplied by arterial and venous capilla-
ries ( rete mirabile – see Figs 9.7 to 9.9). Note por� ons 
of male gonad at the lower side of the picture.

Gas bladder. The  gas bladder appears as a dorsal 
outgrowth extending along the abdominal cavity (cf. 
Figs of the introduc� on), below the  dorsal  aorta and 
the vertebral column (vertebra in red). The gas gland 
(long arrow) and a por� on of the  rete mirabile (short 
arrow) are illustrated ; together they are some� mes 
called the «red body» ensuring gas secre� on into the 
 gas bladder. 

Gas gland. The fi lling of the  gas bladder is typically 
ensured by the gas gland in combina� on with the 
 rete mirabile. The gas gland is a modifi ca� on of the 
inner lining (tunica interna) ; it is composed of a hi-
ghly specialized and vascularized  epithelium whose 
cells produce lac� c acid and CO2. The induced aci-
difi ca� on allows gas diff usion from aff erent arterial 
capillaries into the bladder. This high magnifi ca� on 
shows gas gland cells (arrows) with capillaries (circles 
- red blood cells stained by orange-G) in between.

*
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Fig. : 9.4   Anguilla anguilla (H-E / LM)

Fig. : 9.5   Anguilla anguilla (H-E / MM)

Fig. : 9.6   Anguilla anguilla (H-E / HM)

General view of the  gas bladder. The eel is a  physos-
tomous fi sh with a persis� ng  pneuma� c duct. This 
type of swim bladder is also characteris� c of stur-
geons and primi� ve teleosts. In the eel, an enlarged 
part of the  pneuma� c duct develops into a resorbing 
sec� on, equivalent of the  oval. This sec� on illustra-
tes part of the  gas bladder wall (arrow) and its bi-
polar  rete mirabile (*), a clump of parallel arterial 
and venous capillaries found on the outside of the 
 gas bladder. 

Gas bladder. The  gas bladder wall usually consists of 
three layers and reminds that of the  esophagus : the 
 tunica externa, the  submucosa or middle layer and 
the tunica interna. The outer layer consists mainly 
of elas� c fi bromuscular � ssue o� en linked to  myo-
meres. The suppor� ng connec� ve  submucosa may 
be impregnated with guanine crystals. Close to the 
 submucosa,  smooth muscle cells are present and 
form the  muscularis mucosae. The tunica interna 
comprises a cuboidal or pseudostra� fi ed secretory 
 epithelium. Anteriorly the la� er is modifi ed into the 
gas gland (see Figs 9.1 to 9.3). 

This photomicrograph displays numerous epithelial 
folds of the gas gland (1), the  muscularis mucosae 
(2), the  submucosa (3), the  tunica externa contai-
ning some  smooth muscle (4) and numerous blood 
vessels (5).

A por� on of the gas gland is magnifi ed. The gas gland 
cells form a cuboidal/columnar folded  epithelium 
(arrows). Like the epithelial cells of the tunica in-
terna, gas gland cells produce surfactant which is re-
leased at their apical membranes. The  epithelium is 
heavily vascularized by long loops of densely packed 
capillaries (circles) belonging to the  rete mirabile.  
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Fig. : 9.7   Anguilla anguilla (H-E / LM)

Fig. : 9.8   Anguilla anguilla (H-E / MM)

Fig. : 9.9   Anguilla anguilla (H-E / HM)

Longitudinal sec� on of the  rete mirabile of an eel. 
The main blood vessel entering the anterior part of 
the  gas bladder breaks up into smaller branches (ar-
rows) which subdivide into a mul� tude of capillaries 
(*). The  rete mirabile is a dense bundle of parallel 
arterial and venous capillaries arranged side by side 
and supplying the gas gland with blood.  

A por� on of previous document magnifi ed. The  rete 
mirabile is a wonderful complex structure. It con-
sists of a countercurrent arrangement of arterial and 
venous capillaries which do not communicate un� l 
they reach the gas gland. See also Fig. 4.23.

The blood capillaries in the  rete mirabile are nume-
rous and so closely arranged as to leave no inters-
paces for any suppor� ng � ssue. Arterial and venous 
capillaries are not dis� nguishable on this light mi-
croscopy image: only the electron microscope can 
diff eren� ate the thicker arterial wall and the more ir-
regular venous shape. The pa� ern of arrangement of 
the blood capillaries in this mass and the abundance 
of blood cells (arrows showing  erythrocytes) give a 
fascina� ng appearance in a longitudinal sec� on.

*



104     Chapter 10                  

RESPIRATORY SYSTEMESPIRATORY SYSTEM
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Most teleosts use  gills as the main respirato-
ry surface, although accessory respiratory 

structures also occur (e.g.  skin, pharyngeal and 
buccal diverticula,  intestine,...) particularly in 
those species adapted to spend periods of their 
life out of water.

Elasmobranchs have five pairs of  gills. Muscular 
interbranchial septa (Fig. 10. 1) separate gill 
slits. Each septum bears branchial arch, gill 
rays, one afferent blood-vessel and paired ef-
ferent blood-vessels.  Chondrichthyes have a 
spiracle, a vestigial gill cleft just behind the  eye 
and in relation with the gill cavity. It is used as  
a water passageway specially in rays and bot-
tom dwellers. In pelagic species it is reduced 
or absent.

Most fish (teleost) have four pairs of gill arches 
extending from the floor to the roof of the buc-
cal cavity. Each of the four pairs is supported 
by a cartilaginous and/or bony skeleton with 
associated striated abductor and adductor 
muscles (Fig. 3.6) facilitating movement of  gills 
to favourable respiratory positions. The  gills are 
covered and protected by an  operculum (Figs 
10.17 & 10.18). Unlike the  Chondrichthyes, 
the septa of teleosts are very reduced : the la-
mellae are free and this arrangement provides 
a larger respiratory surface.

Each gill arch bears a number of gill filaments 
or holobranchs, each of which is made up of 
two halves, called hemibranchs. Each hemi-
branch bears many fine subdivisions called gill 
lamellae (Figs 10.2 to 10.12). The purpose of 
these structures is to provide a large surface 
area that supports respiratory and excretory 
functions. The efficiency of exchange, which in 
the case of oxygen is roughly 50-80%, is lar-
gely a function of the countercurrent exchange 
between blood and water. Gill filaments have a 
central cartilaginous support, afferent and effe-
rent arterioles and other anastomosing vessels 
comprising the central venous sinus. They are 

covered with a thin  epithelium contiguous with 
the covering of gill arches and the oral mucosa 
of the  buccal cavity. Each lamella is best regar-
ded as a thin envelope of cells lying on a base-
ment membrane, the two surfaces of which are 
supported by  pillar cells. Spaces between  pillar 
cells, called lacunae, connect afferent and effe-
rent arterioles. The contractile  pillar cells con-
trol the lacunar diameter thus regulating blood 
flow. 

Chloride cells (Fig. 10.12) surrounded by flat-
tened pavement cells can be observed at the 
junction between the primary and secondary 
lamellae (see chapter 11).

Mucous cells (Figs 10.9 to 10.11) are a pro-
minent feature of the gill  epithelium. The bio-
logical importance of the  mucus-rich interface 
between fish and their aqueous environment 
spans functions as diverse as ionoregulation, 
mechanical and immunological protection.
Other cells found within the filamental in-
terstitium include melanocytes,  lymphocytes, 
macrophages and neuroepithelial cells (contai-
ning 5-hydroxytryptamine). 

The inner surfaces of the gill arches carry one 
or more rows of stiff strainers called  gill rakers. 
They serve to sort and aggregate particulate 
food material and to position larger food items 
before the food is passed into the  esophagus 
and then into the  stomach or  intestine. The ra-
kers tend to be long, slender, and tightly pac-
ked in planktivorous fishes and particle feeders 
(such as anchovies,  herrings, alewife  and cer-
tain scombrids). They are shorter, thicker and 
more widely spaced in fishes that feed on larger 
prey. The rakers illustrated here ( Cyprinus car-
pio - Figs 10.13 to 10.16), are relatively short. 
Histologically, each gill raker is composed of 
an osseous or cartilaginous lamella supporting 
the pharyngeal pluristratified  epithelium and 
connective tissue.
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Fig. : 10.1 Scyliorhinus canicula (MT / MM)

Fig. : 10.2  Poecilia re� culata (MT / LM)

Fig. : 10.3  Dis� chodus sexfasciatus  
  (PAS-H-AUR / LM)

Gills. Elasmobranchs present well-visible gill slits 
on both sides of the head in sharks, or underneath 
in skates and rays. Most chondrichthyean species 
have fi ve pairs of slits, but six or seven pairs occur in 
Hexanchiformes (frilled and cow sharks). Gill slits are 
external openings leading to the orobranchial cavity 
and allowing water to exit a� er passing over the gill 
lamellae. Two gill slits are separated by a long and 
muscular interbranchial septum (*) which supports 
the gill fi laments (arrows). Skin is seen in 1 ( dermis in 
green) and branchial car� lage in 2.  Erythrocytes are 
stained in orange.

Gills. The  gills of the  Osteichthyes are quite similar to 
those of the car� laginous fi sh except for two major 
diff erences : the  Osteichthyes always have an  oper-
culum (see Figs L, M, N, O, P , 10.17 & 10.18) and the 
gill septa are very reduced (aseptal  gills). Their  la-
mellae are free in the opercular cavity. Osseous fi sh 
have four pairs of car� laginous or bony gill arches 
(gill arch in cross sec� on – 1) onto which two rows of 
tens of gill fi laments (2) are a� ached. Each fi lament 
is well vascularized (aff erent - 3 and eff erent blood 
vessels – 4) and bears many platelike secondary la-
mellae (arrowheads). In 5, gill arch car� lage and in 6 
branchial muscles. 

Gills. This photomicrograph shows sec� on through 
two bony gill arches (1,2). Each gill arch supports a 
double row of fi laments (A, B) called a  holobranch. 
Each fi lament is supplied by aff erent (3 – deoxyge-
nated blood) and eff erent (4 - oxygenated blood) 
arteries. One can see the numerous gill lamellae (5) 
which are the actual respiratory surfaces.

x :  deoxygenated blood going to the lamellae.
y :  oxygenated blood coming from the lamellae.
In bright red : skeletal � ssue ( bone and car� lage).
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Fig. : 10.4  Pangio kuhlii (PAS-H-AUR / MM)

Fig. : 10.5 Oncorhynchus mykiss (MT / MM)

Fig. : 10.6 Oncorhynchus mykiss (MT / MM)

Transverse sec� on through a gill fi lament (primary 
lamella). The well vascularized gill fi laments are sup-
ported by car� laginous � ssue (magenta - 1) and bear 
numerous fl a� ened secondary lamellae (2) which 
cons� tute the respiratory membrane. 

Erythrocytes (bright yellow) are present everywhere 
as well in the aff erent (3) and eff erent (4) arterial ves-
sels as in the capillaries (5) between them. 6 indica-
tes lacunae (capillary lumens).

Sagi� al sec� on through a gill fi lament. Numerous pa-
rallel threadlike secondary lamellae are obvious (1) 
and arranged nearly at right angles to the fi lament. 
The car� laginous skeleton, which supports the pri-
mary lamella, is also evident (chondrocytes – 2 ; ex-
tracellular matrix – 3).

Gills. This picture shows the  epithelium covering the 
distal ends (*) of primary lamellae. This  epithelium 
is con� nuous with the covering of gill arches and of-
ten rich in  mucus-secre� ng cells (unstained – thin ar-
rows). The arrowheads point to secondary lamellae 
and the long arrow indicates the skeleton suppor� ng 
the primary lamella (gill fi lament).

3

4

2

1

1

5

5

6

2233

*

*



    107                          Figures 10.7 - 10.9                              

Fig. : 10.7 Oncorhynchus mykiss (MT / HM)

Fig. : 10.8  Pimelodus pictus (PAS-H / MM)

Fig. : 10.9  Pelvicachromis pulcher (PAS-H / HM)

Gills. Por� on of a sagi� al sec� on of a rainbow trout 
gill. Secondary lamellae (short arrows) are oriented  
perpendicular to the gill fi lament (primary lamella). 
Each primary lamella is covered by a stra� fi ed  epi-
thelium (long arrow) which contains several cell ty-
pes including ordinary and pavement epithelial cells, 
 lymphocytes, macrophages,  mucous cells,  chloride 
cells, undiff eren� ated cells… The fundamental histo-
logical structure of the secondary lamellae is similar 
in most fi shes. The thin  epithelium covering the se-
condary lamellae is low and consists of a single or 
double layer of cells (arrowheads) lying on a base-
ment membrane supported by  pillar cells (diffi  cult to 
dis� nguish here - see Fig. 10.12).  

Gill fi lament, sagi� al sec� on through venous sinus. 
1 : gill fi lament or primary lamella – 2 : secondary 
lamellae with central capillary network – 3 :  erythro-
cytes within capillary lumen of  secondary lamellae 
– 4 :  erythrocytes (oxygenated blood) in the central 
venous sinus of the primary lamella - 5 : pillar cell.

The direc� on of blood fl ow from aff erent to eff erent 
arterioles is opposite to the direc� on of water fl ow 
over the lamellae (countercurrent exchange). This 
arrangement allows very effi  cient oxygen exchange 
(up to 80 %).

Part of gill fi lament, sagi� al sec� on. The histologi-
cal structure of the secondary lamellae is displayed. 
These lamellae are lined with a single or double layer 
of squamous  epithelium (1) and narrow suppor� ng 
 pillar cells (2) which enclose capillary blood channels 
(lacunae fi lled with  erythrocytes - 3) connec� ng af-
ferent and eff erent arterioles. The contrac� le  pillar 
cells regulate blood fl ow. 

The primary or fi lamental  epithelium (4) is thick com-
pared to the respiratory or lamellar  epithelium and 
contains some  mucous cells (PAS+, magenta).
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Fig. : 10.10  Pelvicachromis pulcher (AB-PAS-H / HM)

Fig. : 10.11  Pimelodus pictus (PAS-H / IM)

Fig. : 10.12   Anguilla anguilla (H-E / HM)

Gills. The vacuolated  mucus-secre� ng cells (PAS+, 
arrowheads) are located principally within the  epi-
thelium of the primary lamellae near the base of se-
condary lamellae. The  mucous cells produce a thin 
 mucous coa� ng which protects against bacterial in-
fec� on and abrasion.

1 : gill fi lament or primary lamella – 2 : secondary 
lamellae – 3 : car� laginous support

Gills. This photomicrograph shows  mucous cells 
(magenta – short arrows) located within a primary 
lamella near the base of a secondary lamella (long 
arrow). Note the diff erence in thickness of the two 
epithelia. A few connec� ve fi bers are stained in ma-
genta.

Gills. Sagi� al sec� on through a primary and some 
secondary lamellae whose histological fi ne structure 
can be seen. 

1 : gill fi lament or primary lamella – 2 : secondary 
lamellae with central capillary network – 3 :  erythro-
cytes within capillary lumen of  secondary lamellae 
– 4 : lacuna (capillary lumen) – 5 :   pillar cells (spool 
-shaped) – 6 : epithelial cells (respiratory  epithelium) 
– 7 : mucous cell – 8 : undiff eren� ated cells – 9 :  chlo-
ride cells (with rounded nuclei showing a prominent 
nucleolus).

Chloride cells, some� mes called ionocytes, are 
usually located along the bases of the secondary gill 
lamellae. These cells are surrounded by pavement 
epithelial cells and are involved in maintaining the 
osmo� c balance. Their granular eosinophilia is due 
to the abundance of mitochondria and an extensive 
membranous tubular system (see also chapter 11 
and Fig. 11.30). 
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Fig. : 10.13  Cyprinus carpio (MT / LM)

Fig. : 10.14  Cyprinus carpio (MT / LM)

Fig. : 10.15  Cyprinus carpio (MT / MM)

Gill rakers. This very low magnifi ca� on (8x) of a te-
leost aseptal gill displays in the same document the 
gill lamellae (short arrows) and the  gill rakers (long 
arrows). Gill rakers are variously shaped bony or 
car� laginous projec� ons which point forward and 
inward from the gill (or branchial) arch (*). The com-
mon carp possesses about twenty rela� vely short  gill 
rakers. 

The shape and number of these structures are a good 
indica� on of the diet of the fi sh. They are thinner, 
longer and more numerous in species ea� ng small 
prey ; the plankton feeders have the longest and a 
number that can exceed 150 per arch. 

Branchial arch (*) with both  gill rakers and gill fi la-
ments. On their pharyngeal (inner) margins, gill ar-
ches carry one or more rows of comb-like structures 
termed  gill rakers (short arrows). Gill rakers serve 
to sort and aggregate par� culate food material and 
they prevent the passage of solid substances which 
could damage the fragile gill fi laments (long arrows). 
A large blood vessel (arrowhead) is also visible.

Two  gill rakers cut at diff erent levels. These comb-like 
projec� ons on the inner edge of the gill arches fi l-
ter solid material from the water and serve to retain 
food par� cles in the buccal cavity. The  gill rakers are 
lined with the mucous pharyngeal stra� fi ed  epithe-
lium (long arrows) supported by loose connec� ve 
� ssue (*). On the le�  one the sec� on passes through 
two suppor� ng bony pieces (turquoise). The distal 
end of the right gill raker contains some epithelial 
 taste buds (short arrows – see also Fig. 1.7). 
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Fig. : 10.16  Cyprinus carpio (AB-PAS-H / HM)

Fig. : 10.17  Danio rerio (MT / LM)

Fig. : 10.18  Danio rerio (MT / HM)

Gill raker  epithelium. Gill rakers are covered by a re-
la� vely thick stra� fi ed  epithelium (*) quite well en-
dowed with  mucus-secre� ng cells (deep red-purple 
– 1). The  mucus released by exocytosis (2) assists in 
trapping small food par� cles which are directed to 
the  esophagus. The arrow points to the clearly visible 
basement membrane. 

The presence of  erythrocytes (arrowheads) is due to 
dissec� on. 

Operculum and  branchiostegals. On each side of the 
head of bony fi shes the chamber housing the  gills is 
protected by an  operculum. This protec� ve fl ap is a 
bony plate (green) lined with the  skin and suppor-
ted by a loose connec� ve � ssue. The  operculum is 
composed of four bones and its morphology varies 
greatly between species. 

1 : bony  operculum – 2 :  skin – 3 : loose connec� ve 
� ssue – 4 : striated muscle – 5 :  epithelium con� -
nuous with the  skin – 6 : ventral car� laginous sup-
port – 7 : three  branchiostegals – 8 : branchiostegal 
or gill membrane.

Branchiostegals (or branchiostegal rays) are long and 
pointed dermal bones (or car� lages) that support 
the branchiostegal membrane (with some mucous 
cells and some� mes inappropriately called the gill 
membrane) below the  operculum. Their number va-
ries from none to up to 50. In cyprinids like the zebra-
fi sh there are three  branchiostegals (7). 

Sec� on of the free posterior edge of a zebrafi sh  oper-
culum. In most fi sh, the rear edge of the  operculum 
approximately indicates the limit between head and 
body. In  Danio rerio, the ventroposterior part of the 
 operculum shows � ssue similar to hyaline-cell car-
� lage containing close packed cells (1) separated by 
scarce extracellular matrix (arrowheads).  
2 :  epidermis with mucous (x) and club (*) cells ; 3 : 
loose connec� ve � ssue of the  dermis; 4 : thin  epithe-
lium. Note that the la� er is con� nuous with the  skin 
 epithelium. Together they surround the  operculum. 
Remind that unlike bony fi sh, sharks and rays do not 
have gill covers.
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The  kidney of teleost fish is a mixed organ 
comprising hematopoietic, phagocytic, en-

docrine and excretory elements. The first three 
functions are all dealt with elsewhere and this 
section  will be confined to consideration of the 
excretory element.

EXCRETORY  KIDNEY

The entire  kidney of adult fishes is a  mesoneph-
ros. The functions of excretion and osmoregu-
lation are closely related and are performed by 
both  gills and kidneys in fishes. Although the 
 gills are chiefly respiratory organs, they are also 
important as excretory and osmoregulatory 
devices; the majority of the nitrogenous waste 
products of a fish is eliminated by excretion 
across the  gills. Kidneys play the most impor-
tant part in maintaining the water-salt balance.

The kidneys vary greatly between different 
species of fish, both grossly and histologically. 
Often (partially or totally) fused (Clupeidae, 
Salmonidae, Anguillidae, Cyprinidae, …) they 
lie in a retroperitoneal location just ventral to 
the vertebral column, and can extend from 
the head region to the posterior abdomen as 
one organ, or they can have distinct head and 
trunk regions. 

In teleosts the anterior part of the  kidney ( head 
 kidney) often functions as a complex  hemato-
poietic tissue, which also contains chromaffin 
and adrenocortical endocrine elements; few 
renal tubules are observed.  The  posterior 
 kidney (Figs 11.1 to 11.13, 11.18, 11.22 to 
11.27) contains more renal tubules with a les-
ser amount of interstitial hematopoietic and 
 lymphoid tissue and thus functions as a osmo-
regulatory and to some extent excretory organ. 
The primary task of a freshwater fish  kidney is 
to produce copious dilute urine to counteract 
the passive influx of water across the  gills and 
integument. By contrast, saltwater fish need 
to conserve fluid and this is achieved through 
modifications in the histology of nephrons.

A typical freshwater  nephron consists of cyto-
logically distinct regions : a  glomerulus,  neck 
segment, proximal, intermediate and  distal 
tubules. The latter connect to small  collecting 
tubules which join larger collecting ducts that 
empty into  ureters. Fluid loss is limited in salt-
water fish by reducing the size and number of 
glomeruli (Fig. 11.22), and in some species 
(such as toadfish, goosefish and syngnathids) 
by eliminating glomeruli altogether.

The glomeruli (Figs 11.2 to 11.4, 11.6 & 11.22) 
of different species of teleosts vary greatly in 
number and size of the capillary tuft. The pa-
rietal  epithelium is flattened and  BOWMAN’s 
space is rather small.
As with the  glomerulus, the morphology of the 
individual segments varies greatly from one 
species to the next. The neck region (Fig. 11.6) 
is continuous with the parietal and visceral 
epithelia of BOWMAN’s capsule and shows a  
narrow lumen surrounded by ciliated cuboi-
dal/columnar epithelial cells. The cytoplasm 
of these cells stains slightly basophilic. This 
segment is usually short, and opens into a wi-
der  proximal tubule (Figs 11.6, 11.8, 11.11 & 
11.13). Proximal tubular epithelial cells are co-
lumnar with a prominent  brush border (micro-
villi), abundant apical vacuoles, mitochondria 
and basal nucleus. In some fish the first part of 
the  proximal tubule P1 stains faintly compared 
to the more intensely eosinophilic second part 
P2. This second part is also characterized by 
a less developed  brush border. The  interme-
diate segment has a narrow lumen surrounded 
by cuboidal cells that often have cilia, which 
help move the filtrate along the  nephron. The 
distal segment (Fig. 11.10 & 11.13) is lined 
with large, relatively clear columnar epithelial 
cells lacking the  brush border seen in the  proxi-
mal tubules. Lectinology can be an excellent 
method for differentiating proximal and distal 
segments (Figs 11.12 & 11.13). Collecting tu-
bules and ducts (Figs 11.9, 11.14 & 11.15) are 
located throughout the  kidney. Their columnar 
 epithelium is lightly eosinophilic with basal nu-
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clei and no  brush border. Successive collecting 
tubule segments increase in diameter with their 
 epithelium becoming pseudostratified and pos-
sessing  mucous cells (Fig. 11.14). Large collec-
ting ducts incorporate layers of  smooth muscle 
and connective tissue. The  ureters (Figs 11.16 
to 11.19) open directly to the outside by a  uri-
nary pore or end into the bladder (Figs 11.19 
to 11.21) as in Cyprinidae. The bladder, lined 
by a pseudostratified  epithelium (urothelium), 
contains  smooth muscle, nerves and connec-
tive tissue in its wall. The bladder can be only a 
simple dilation of the  ureters or a true saccular 
organ (Barbus, Mystus…) emptying outside by 
an urogenital pore.

In marine fishes, the glomeruli are smaller and 
the  intermediate segment is absent. The requi-
rement here is to slow down the movement 
of fluid so that there is time for the maximum 
amount of passive diffusion of water back into 
the blood. The distal segment is also often ab-
sent. Notwithstanding the classification of elas-
mobranch fish as a group of lower vertebrates, 
renal organization is highly complicated in ma-
rine  elasmobranchs (Figs 11.23 to 11.27), such 
as Scyliorhinus sp.
Indeed, renal tissue is zonated, and composed 
of numerous long coiled nephrons. A rather 
large renal corpuscle, the neck, or first tubular 
portion, is lined by cuboidal cells which bear 
flagella. Following the neck is the large dorsal 
canal which is provided with a  brush border 
and is the longest segment of the whole renal 
tubule. It is generally called the proximal con-
voluted tubule. A small dorsal canal follows the 
large one and its cells are small. 

The most striking feature of the elasmobranch 
 kidney, is that 95% of the  urea in the glome-
rular filtrate is reabsorbed in the dorsal tubule, 
by a  countercurrent system. The initial thinner 
part of the distal tubule is applied to the  proxi-
mal tubule, making up lateral bundles (Figs 
11.24,11.26 & 11.27) in the  kidney. The end 
result of this folding of the tubule back on itself 
is that a  double countercurrent system of five 
parallel tubular segments is formed, effectively 
resorbing  urea and other organic nitrogenous 
solutes in the glomerular filtrate as it passes 
down the tubule.

CHLORIDE CELLS

Key structures in ionic exchange across the 
 gills in teleost fish are the  chloride cells (Figs  
10.12 & 11.28), which are implicated in pum-
ping salt inwards (Ca2+ and Cl-) in fresh wa-
ter and outwards (Cl-) in seawater. They are 
located principally at the junction between 
the primary and secondary lamellae. These 
cells  stain strongly with eosin and are richly 
endowed with mitochondria intricately laced 
with a tubular network of smooth endoplasmic 
reticulum. The  chloride cells of the freshwater 
and marine species seem to be of different na-
ture. They lack in Chondrichtyes which have a 
 rectal gland (see below).

RECTAL GLAND OF  ELASMOBRANCHS

Unlike those of mammals, elasmobranch kid-
neys are incapable of producing a urine more 
concentrated than their blood. These cartila-
ginous fishes have an extrarenal organ, the 
rectal salt gland (11.29 to 11.33), which is lo-
cated in the caudal region of the animal. This 
organ terminates in a duct that opens imme-
diatly before the junction of the  intestine with 
the  rectum, and thus drains into the  cloaca. 
The  rectal gland is supplied by the  rectal gland 
artery, the posterior mesenteric artery, and is 
drained by the large dorsal intestinal vein. The 
gland has a complex structure. It is composed 
of many, simple and branched, secretory tu-
bules. These drain into the central canal which 
in turn drains into the duct of the gland. This 
arrangement facilitates the secretion of salt into 
the  rectum of the animal. The gland is divided 
into lobules. Lobules are separated by inter-
lobular septa that consist of connective tissue 
and blood vessels. Each lobule is composed 
of radially organized secretory tubules that run 
into the center of the gland. Tubules are made 
up of homogeneous cuboidal cells. The flow 
in secretory tubules constitutes a countercur-
rent arrangement. Thanks to this system, the 
epithelial tissue gland can secrete concentrated 
solutions of sodium chloride using transmem-
brane proteins as channels.



    113                           Figures  11.1 - 11.3            

Fig. : 11.1  Pangio kuhlii  (PAS-H-AUR / MM)

Fig. : 11.2 Scyliorhinus canicula (MT / MM)

Fig. : 11.3  Acipenser gueldenstaed� i    
    (PAS-H / LM) 
 

General view of a mesonephric  kidney. Fish kidneys 
are complex organs comprising hematopoie� c, pha-
gocy� c, endocrine and excretory elements. They 
are diff use elongated structures lying above the gas 
bladder and just beneath the vertebral column. In 
this transverse sec� on most of the parenchyma is 
fi lled with tubules (short arrows) and  hematopoie� c 
� ssue. Renal arteries from the  dorsal  aorta supply 
the  kidney and blood is carried away by two poste-
rior cardinal veins. The long arrow indicates the place 
where a vein drains into the large cardinal vein (*). 
At the top of the picture  bone � ssue (red) of a ver-
tebra is found.

Dogfi sh  kidney. The photomicrograph shows at the 
centre a large renal corpuscle containing a well-deve-
loped  glomerulus (1). Its cavity is lined by single layer 
of fl at cells (2). The corpuscle is surrounded by con-
nec� ve � ssue (blue), tubules (3) of various diameters 
and blood vessels (4). 

The dogfi sh renal corpuscles are interposed between 
sinus zone and bundle zone (see Fig. 11.24). The me-
sonephric corpuscles of the anamniot vertebrates 
are very similar in appearance to metanephric ones, 
even to those of higher mammals.

Sturgeon  kidney. A fi sh  nephron typically consists of a 
renal corpuscle and a renal tubule. The former is the 
combina� on of the  glomerulus and the Bowman’s 
capsule ; the renal tubule has diff erent histological 
zones such as  neck segment, proximal, intermediate 
and  distal (absent in marine species) tubules. This 
sec� on shows several renal corpuscles (arrows) cu-
riously grouped in this species. Nephron tubules of 
various diameters take up a great part of the micro-
graph. Even at this low magnifi ca� on  proximal tubu-
les (1) can be dis� nguished from the other tubules 
(2) by their PAS+  brush border. In this posterior renal 
part  hematopoie� c � ssue (3) is fairly scarce. 
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114    Figures 11.4 - 11.6                              

Fig. : 11.4  Acipenser gueldenstaed� i  
  (PAS-H / MM)

Fig. : 11.5   Anguilla anguilla (PAS-H / LM)

Fig. : 11.6   Anguilla anguilla (PAS-H / MM)

Six grouped renal corpuscles are illustrated at the 
centre of the photomicrograph with few  hemato-
poie� c � ssue in between (*). In most fi sh the cor-
puscles are fairly sca� ered through the renal paren-
chyma. Proximal and  distal tubules are also shown. 
The former possess an apical  brush border of micro-
villi clearly PAS+ (long arrows) whereas the  brush 
border of the distal segment (short arrows) is very 
reduced or absent. Bowman’s space (arrowheads) 
is the name given at the space between the parietal 
and the visceral (podocytes) layers of the Bowman’s 
capsule (see Fig. 11.6).

Eel  kidney. Numerous proximal (short arrows) and 
distal (long arrows) tubules encircled by  hemato-
poie� c � ssue (*) are seen. Remind that  kidney is 
regarded as being a major immune organ in fi sh (see 
chapter 5).

The proximal segments are iden� fi ed by the PAS+ 
 brush border. 

Eel  kidney. The upper midfi eld shows a well-visible 
renal corpuscle with its well-vascularized  glomerulus 
(1) and its Bowman’s capsule. The la� er is composed 
of an outer single layer (parietal layer – 2) and an in-
ner layer of epithelial cells (podocytes – 3) in in� ma-
te contact with the  glomerulus.  Bowman’s space (= 
space between the two layers - *) is con� nuous with 
the lumen (x) of the neck region. The  epithelium of 
the  neck segment is simple columnar and characte-
rized by ciliated cells (cilia and basal corpuscles PAS+  
- 4). The con� nuity of the renal corpuscle with renal 
tubule marks the urinary pole (circle).

Tightly packed proximal and  distal tubules are also 
displayed. The brush borders of the former are PAS+ 
(magenta).
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    115                           Figures  11.7 - 11.9              

Fig. : 11.7  Cyprinus carpio (MT / MM)

Fig. : 11.8  Cyprinus carpio (MT / HM)

Fig. : 11.9  Ru� lus ru� lus (MT / MM)

Kidney. As carps are freshwater fi sh, their kidneys 
possess fairly large, well-vascularized glomeruli and 
long coiled proximal and  distal tubules. This sec� on 
shows two large rounded renal corpuscle (long ar-
rows). The glomeruli (*) are surrounded by Bowman’s 
spaces (unstained - short arrows). Glomeruli consist 
of a network of capillaries ( erythrocytes in orange) 
and the numerous nuclei inside are mainly those of 
podocytes and capillary endothelial cells. One can 
also see  nephron tubules of various sizes and shapes 
among which lie  hematopoie� c areas (••).

Kidney. Two transverse sec� ons (1) and one longitu-
dinal sec� on (2) of proximal convoluted tubules are 
illustrated. These tubules are easily iden� fi ed by the 
dark-stained brush borders (arrowheads). The  brush 
border enhances reabsorp� on of fl uid and solutes 
from the lumen through or between the cuboidal 
epithelial cells and into capillaries. In addi� on, a dis-
tal tubule in transverse sec� on is also no� ced (3). 
The rest of the micrograph is fi lled with  hematopoie-
� c � ssue.

Kidney. Sec� ons of proximal and distal convoluted 
tubules of various diameters are demonstrated. The 
centre of the picture exhibits transverse sec� ons 
through  collec� ng tubules (arrows). They are histo-
logically dis� nct from other segments as they are 
constructed of tall columnar epithelial cells enclosing 
wide lumens and surrounded by a thick sheath of 
connec� ve � ssue (turquoise). Nests of  hematopoie-
� c � ssue are obvious (*).
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Fig. : 11.12 Oncorhynchus mykiss  
   (LEC WGA / LM)

General view of  kidney parenchyma. This slide is 
a photomicrograph of several proximal and  distal 
tubules stained with a  lec� n (WGA : Wheat Germ 
Agglu� nin) which selec� vely binds to N-acetylglu-
cosamine (GlcNAc) and sialic acid (both staining 
brown). The brush borders of the  proximal tubules 
are heavily stained (1) whereas the distal segments 
(2) are unreac� ve. 3 : points to renal corpuscles, sli-
ghtly reac� ve. 4 :  hematopoie� c � ssue.

Figures 11.10 - 11.12                              

Fig. : 11.10  Cyprinus carpio (MT / HM)

Fig. : 11.11  Cyprinus carpio (MT / HM)

Transverse sec� on of a distal convoluted tubule. 
These tubules can usually be dis� nguished from 
proximal ones by the absence of a  brush border and 
therefore by a more defi ned lumen. These tubules 
lead to the  collec� ng tubules which merge to form  
collec� ng ducts. The distal tubule is lacking most of 
the � me in marine teleosts. As usual in  kidney tu-
bules (except in some collec� ng ducts) the plasma 
membranes are not visible. The arrow indicates an 
ar� fi cial space (artefact) probably caused by the sec-
� on prepara� on.

Transverse sec� on of a proximal convoluted tubule. 
In the  proximal tubule, as in each part of the renal tu-
bule, the epithelial cells form a simple cuboidal / co-
lumnar  epithelium. The most characteris� c feature 
of  proximal tubule is the constant presence of micro-
villi cons� tu� ng the  brush border (arrow) protruding 
into the lumen. The epithelial cells of the  proximal 
tubule are o� en very stained because of the large 
number of mitochondria closely related to basal 
plasma membrane folds. In many fi sh the  proximal 
tubule is divided into two segments P1 and P2. P1 
segment has longer microvilli (thus a taller  brush 
border) and stains faintly compared to the more 
intensely eosinophilic second part P2. Erythrocytes 
stained orange.
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    117                           Figures  11.13 - 11.15              

Fig. : 11.13 Oncorhynchus mykiss  
   (LEC WGA / HM)

Kidney. Lec� ns can bind to appropriate carbohydra-
tes and histochemical methods involving the use of 
lec� ns have much in common with immunohisto-
chemical techniques. In this par� cular case, lec� ns 
are excellent probes for diff eren� a� ng proximal and 
distal segments. 

This micrograph reveals  lec� n histochemical locali-
za� on of complex sugar moie� es (stained in brown 
color) in the trout  kidney. Lec� n reac� ve signal was 
detected on the  brush border (1) of the  proximal 
tubules but not in the  distal tubules (2) which lack 
a  brush border. Melanomacrophage centers (black) 
and  hematopoie� c � ssue (3) can be seen.

Fig. : 11.14   Anguilla anguilla (PAS-H / MM)

Fig. : 11.15  Acipenser gueldenstaed� i  (MT / MM)

Collec� ng duct of the eel  kidney. Large collec� ng 
ducts are lined with a mucous pseudostra� fi ed  epi-
thelium (black arrow) and several layers of  smooth 
muscle cells ( leiomyocytes – white arrow). The PAS 
reac� on produces an intense magenta stain in mu-
cous epithelial cells (arrowheads).

Collec� ng duct. The wall consists of a transi� onal 
pseudostra� fi ed  epithelium (black arrow) res� ng on 
connec� ve � ssue ( lamina propria in green) and  on 
several layers of  smooth muscle (white arrows). The 
 epithelium is highly folded and the surface outline 
shows dome-shaped cells with thickened plasma 
membranes (arrowheads).  
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Fig. : 11.17 Xiphophorus helleri (MT / HM)

Ureter in transverse sec� on. Higher magnifi ca� on of 
a similar sec� on showing one ureter and its tall co-
lumnar  epithelium (arrow). Note a large blood vessel 
(*) above the duct and obliquely sec� oned  rhabdo-
myocytes (red polyhedra) of the epaxial musculature 
on the upper right.

Figures 11.16 - 11.18                              

Fig. : 11.16 Xiphophorus helleri (MT / MM)

Transverse sec� on through the posterior abdominal 
cavity of a xipho. The photomicrograph shows the 
(two)  ureters (arrows), large ducts conduc� ng urine 
from the kidneys. In some fi sh they fuse to form a 
common duct opening directly outside whereas in 
others they distend in a  urinary bladder. Each ure-
ter duct is lined with a tall columnar  epithelium. The 
 notochord (*) surrounded by vertebral  bone (mint 
green) occupies the upper part of the picture.

Fig. : 11.18  Pangio kuhlii (LEC SJA / MM)

*

*

Cross sec� on of  posterior  kidney. As Cyprinidae, 
Cobi� dae have par� ally fused kidneys in their pos-
terior parts. Kidneys appear at this level as a single 
mass (*) essen� ally composed of renal tubules. 
Ureters (short arrows) are ventrally located and ar-
ranged side by side (compare with Fig. 11.16). 

SJA is a N-acetylgalactosamine (Gal-NAc)-specifi c  lec-
� n isolated from the bark of the legume tree Sophora 
japonica. Gal-NAc is strongly expressed (deep brown) 
in the connec� ve � ssue, mainly the one surrounding 
 ureters ; proximal as well as  distal tubules are unstai-
ned. One can also see the caudal vein (1) in the cen-
tre of renal � ssue, some dark previtellogenic  oocytes 
(2 - see chapter 14) and abdominal musculature (3). 
Long arrow points to the  dorsal  aorta.         
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    119                           Figures  11.19 - 11.21              

Fig. : 11.19  Poecilia re� culata (MT / MM)

Urinary bladder. Longitudinal sec� on of one of the 
 ureters (black arrow) running into the  urinary blad-
der (*). In many bony fi shes, enlargement of the 
urinary ducts serve as bladder. An empty bladder 
exhibits mucosal folds (arrowheads) that disappear 
when the bladder is distended (fi lled with urine). The 
wall of this hollow sac contains dense  smooth muscle 
bundles (yellow arrows). Note near these structures 
the presence of  skeletal muscle fi bers (red - x) of the 
gonopod musculature. At the lower le�  corner a por-
� on of male gonad (dark) is visible.

Fig. : 11.21  Poecilia re� culata (MT / MM)

Sec� on close to the sagi� al plane at the urogenital 
level. This micrograph reveals the anatomical arran-
gement of urogenital ducts in this fi sh. Urine exits 
the bladder (1) via the urethra (2). The lumen of the 
bladder is lined by a pseudostra� fi ed  epithelium pro-
longated by a thinner and fairly cuboidal/squamous 
urethra  epithelium. Smooth muscle layers (3) sur-
rounding the  urinary bladder are quite abruptly re-
placed  by connec� ve � ssue (4) around the urethra. 
This image allows to dis� nguish three other ducts 
i.e. the spermiduct (5) coming from the tes� s (*), 
the urogenital sinus (6) and the  rectum (7). The uro-
genital sinus is lined by a thin squamous  epithelium                                                                                         
and opens to the outside world behind the anus 
(spermatozoa pass through the gonopodium). 

Fig. : 11.20  Poecilia re� culata (MT / MM)

*

x

Slightly oblique transverse sec� on of the abdominal 
cavity at the urogenital level. This micrograph shows 
 one ureter (1) ending in the  urinary bladder (2), 
urethra (3), spermiduct (4) and a part of the epithe-
lial wall (5) of the urogenital sinus (see next fi gure). 
Dense (mint green) and loose (pale green) connec-
� ve � ssue, abdominal  rhabdomyocytes (red) and 
ventral epidermis (6) are also present.     
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Fig. : 11.23 Scyliorhinus canicula (MT / LM)

Fig. : 11.24 Scyliorhinus canicula (MT / LM)

Dogfi sh excretory kidney. The paired elongated kid-
neys are located retroperitoneally near the vertebral 
column. The anterior ribbon-like parts are separated 
whereas caudal parts form a single mass. The elas-
mobranch kidney is remarkable for its unique struc-
ture and is divided in two main histological zones : 
the sinus zone and the bundle zone (not visible here 
– see Figs 11.24, 11.26 and 11.27). 

This low magnifi ca� on presents a sec� on through 
the sinus zone displaying numerous individual cross-
sec� oned tubules. The la� er are of two types : large 
(proximal) and thin (late distal) tubules. Large venous 
sinuses (* - a fi lled one and an empty one) are evi-
dent among the tubules. Steroidogenic � ssue of the 
interrenal � ssue (1) and chromaffi  n � ssue (2) are 
clearly visible (see chapter 13). Collagen is stained 
in blue. 

Dogfi sh excretory kidney. The parenchyma consists 
of mul� ple segmental lobules separated into two zo-
nes : the sinus zone (1) with individual tubules and 
the bundle zone (2) with tubular bundles. Each single 
nephron forms two convoluted tubules in the sinus 
zone and two hairpin loops in the bundle zone. The 
boundary between these two areas is marked by 
large renal corpuscles with prominent glomeruli (ar-
rows). The kidney is covered with a connec� ve layer 
(arrowheads) of varying thickness and more or less 
dense according to its localiza� on.  

Figures 11.22 - 11.24                              

Fig. : 11.22 Trisopterus luscus  (MT / MM)

Kidney of pou� ng. Marine fi sh lose water by os-
mosis through the  gills and the body surfaces. To 
maintain their homeostasis, they pump excess salts 
away through the  gills and drink a lot of water. The 
degree of development of the nephrons can be cor-
related with environment. In many marine teleosts, 
which are not subjected to osmo� c infl ow of water, 
glomeruli are small (long arrows) or secondarily ab-
sent (Syngnathidae, Batrachoididae) and the  distal 
tubules are o� en missing. The short arrows indicate 
some  proximal tubules. In addi� on,  melanomacro-
phage centers (brown black) are also visible among 
hematopoie� c cells (*).
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    121                           Figures  11.25 - 11.27              

Fig. : 11.25 Scyliorhinus canicula (MT /HM)

Dogfi sh kidney bundle. The most amazing feature of the 
elasmobranch kidney is that more than 90% of the urea is 
resorbed from fi ltered primary urine : this involves a very 
high urea concentra� on in plasma and body fl uids. These ob-
serva� ons imply the existence of a specifi c mechanism ena-
bling reabsorp� on of urea by the kidney. Indeed, histological 
studies have revealed that the renal tubules of marine elas-
mobranchs are highly elaborate and that passive transport 
of urea is correlated with countercurrent systems occurring 
in the bundles. 

Each bundle consists of fi ve canals which all belong to the 
same nephron. One canal (the neck segment NS) comes 
from the Bowman’s capsule, two canals (the intermediate 
segment IS and the collec� ng duct CT) come from the sinus 
zone and two last canals (the fi rst part of proximal tubule P1 
and the early distal tubule EDT) leave the bundle and run 
into the sinus zone. A large collec� ng duct leaves the bundle 
at its distal end. NS and P1, as well as IS and EDT form the 
two hairpin loops and the whole forms a double counter-
current mechanism allowing passive reabsorp� on of urea. A 
small bundle vessel (circle) is normally visible between the 
tubules. Each bundle is surrounded by an important peri-
tubular connec� ve sheath (collagen in turquoise - *) con-
taining some capillaries (arrows) and fl a� ened connec� ve 
� ssue cells. 

The iden� fi ca� on of the diff erent bundle tubules based only 
on Masson’s trichrome is diffi  cult : serial sec� ons, specifi c 
histochemical reac� ons and electron microscopy are o� en 
necessary for a reliable diagnosis (see specialized litera-
ture).  

Fig. : 11.27  Scyliorhinus canicula (MT / HM)

As men� oned above each bundle actually contains fi ve ad-
jacent tubules and each of these groups corresponds to one 
nephron ! In a rela� vely important number of bundles, six 
or more tubular profi les can be seen : they result from cross 
sec� ons through twis� ng and coiling parts of the second 
loop. This bundle is surrounded by a sheath of well-vascula-
rized connec� ve � ssue : arrows point to small blood vessels 
and collagen is blue.  For the same reasons as in the previous 
image, the fi ve tubular por� ons are diffi  cult to diff eren� ate. 

Fig. : 11.26  Scyliorhinus canicula (MT / HM)

Dogfi sh excretory kidney. A complete nephron com-
prises : the renal corpuscle, the ciliated neck seg-
ment, the fi rst (P1) and the second (P2) por� ons of 
the proximal tubule, the intermediate segment, the 
early and late distal tubule and the collec� ng duct.  

This photomicrograph presents a por� on of the sinus 
zone showing the two types of convoluted tubules 
(thick parts - P2 and thinner parts or late distal tubu-
les - DT). The  proximal tubules are characterized by 
high columnar cells with centrally located nuclei and 
provided with a brush border. Their lumen contents 
are interpreted as vesicular material (*). The thin tu-
bules diff er from the thick ones by lower cells and 
absence of a brush border. 
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Fig. : 11.29  Scyliorhinus canicula (MT / LM)

Fig. : 11.30 Scyliorhinus canicula (MT / MM)

Transverse sec� on of the rectal gland wall. The cap-
sule consists of an outer layer of peritoneum and  a 
layer of smooth muscle fi bers (elongated leiomyo-
cytes in pink – arrowheads) bathing in fi bro-elas� c 
� ssue (collagen in blue). It is richly supplied with ar-
terioles of the rectal gland artery (1). Collagen as well 
as elas� c fi bers run into the glandular parenchyma 
(2) which consists of branched compactly arranged 
tubules lined by a simple cuboidal epithelium. 

Lymphomyeloid � ssue (3) of the epigonal organ is 
found close to the artery.

Figures 11.28 - 11.30                              

Fig. : 11.28   Anguilla anguilla (H-E / HM)

Chloride cells. Osmoregula� on in teleosts is an inte-
grated combina� on of transport ac� vity by the kid-
ney, the gut and the gills. The chloride cells of the 
gills are implicated in ac� ve Cl- transport. This photo-
micrograph shows two chloride cells (arrows) located 
within the thick epithelium of a primary lamella (gill 
fi lament). The granular appearance and the eosino-
philia of the cells are due to the abundance of mito-
chondria which are in close rela� on with the basola-
teral infoldings of the plasma membrane. Arrowhead 
shows the proximal part of a secondary lamella. 

Chloride cells are some� mes present at the begin-
ning of the diges� ve tract (see Fig. 7.22).

Transverse sec� on of the distal por� on of the rectal 
gland. The rectal gland is a slender, blind-ended, fi n-
ger-like appendix present in all elasmobranchs. This 
epithelial gland leads to the post-valvular intes� ne 
(rectum) via a large excretory duct. It is an organ of 
osmoregula� on producing a fl uid essen� ally consis-
� ng of a sea water-hyperosmo� c NaCl solu� on. The 
rectal gland is suspended in the abdominal cavity by 
a mesentery. The arterial supply is the rectal gland 
artery (white arrow). 

The rectal gland is a compound tubular gland com-
posed of a peripheral capsular wall (1 – collagen in 
green), a glandular parenchyma (2) and a duct por-
� on. The glandular por� on is mainly composed of 
secretory tubules radially oriented to drain into the 
central region where the large collec� ng duct (not 
visible in this sec� on) is lined by a stra� fi ed epithe-
lium. The lower end of the epigonal organ (3) is a� a-
ched to the rectal gland.
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    123                           Figures  11.31 - 11.33             

Fig. : 11.31 Scyliorhinus canicula (MT / HM)

Glandular parenchyma of rectal salt gland. The mi-
crograph presents secretory tubules whose lumens 
are clearly lined with a simple cuboidal epithelium. 
Bouin-fi xed sec� ons usually give li� le informa� on 
on cytological specializa� ons associated with ac� ve 
electrolyte transport. However one can see stria� ons 
(thin arrows - more obvious in Fig. 11.33) in the cy-
toplasm of the epithelial secretory cells. The appea-
rance of stria� ons noted with the light microscope, is 
found in electron micrographs to be due to the ver-
� cal alignment of long and numerous mitochondria 
closely related to deep invagina� ons of the basolate-
ral plasma membranes. Numerous blood capillaries 
(arrows) run between the tubules. 

Fig. : 11.32 Scyliorhinus canicula (MT / HM)

Glandular parenchyma of rectal salt gland. Delicate 
strands of fi broelas� c � ssue (collagen in blue) co-
ming from the capsule invade the glandular por� on 
and surround the secretory tubules (1).  

The rectal gland has a rich blood supply from the 
rectal gland artery which breaks up into numerous 
arterioles in the capsular wall. The arterioles then 
penetrate into the glandular parenchyma as a system 
of blood sinusoids (2) from which secretory cells can 
remove rela� vely large amounts of NaCl. Capillaries 
fi nally coalesce as the rectal vein that emerges from 
the gland, becoming the dorsal intes� nal vein.

In the secretory tubules the fl uid fl ows in the oppo-
site direc� on to that of the blood in the capillaries 
thus cons� tu� ng a countercurrent exchange.

Fig. : 11.33 Scyliorhinus canicula (MT / IM)

Rectal salt gland. At the centre a cross-sec� oned 
secretory tubule shows the typically striated appea-
rance of the epithelial cells intensively involved in 
ion transport. This feature includes the presence of 
a very high mitochondrial content closely associa-
ted with deep infoldings of the plasma membrane. 
In secretory tubules two cell types occur : the predo-
mina� ng secretory cells (black arrows) and sca� ered 
goblet mucous cells mainly visible in the proximal 
part of the gland near the rectum.

The nucleus of secretory cells is rounded or oval and 
displays one or more nucleoli. The cells are provided 
with a short apical brush border which can be re-
vealed among others by the AB method. These cells 
are a model for the transport of chloride : Cl- enters 
the cell across the basolateral cell membrane via a 
cotransporter and leaves the cell across the luminal 
membrane via a CFTR-like channel. Note collagen in 
blue and some capillaries (short arrows).
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124     Chapter 12                  

NERVOUS SYSTEMERVOUS SYSTEM

1212  

The nervous system is defined as the struc-
tural and functional mechanism regulating 

the response of an animal to its internal and 
external environments or to changes in these 
environments.

In order for the nervous system to function in 
the mediation of responses to the environment, 
it is widely distributed throughout the body. 
The two major divisions of the nervous system 
are the  central nervous system (CNS) and the 
 peripheral nervous system (PNS).

THE  CENTRAL NERVOUS SYSTEM

The CNS (Figs 12.1 to 12.28) is composed of 
the  brain and  spinal cord, and the PNS com-
prises all cranial and spinal nerves with their 
associated  roots and ganglia. Although these 
two major divisions are clearly defined ana-
tomically, it must be remembered that they are 
connected through the roots of cranial and spi-
nal nerves.

In general outline, the  brain, which is formed 
by the enlargement of the cephalic end of the 
 spinal cord, is similar in all fishes, though they 
are considerable differences between the fish 
groups in the relative development of the dif-
ferent regions.

The five main  brain regions are (Figs 12.1 & 
12.2) :

 telencephalon ( olfactory lobes and  cerebral 
hemispheres)

 diencephalon (“between  brain”) 

 mesencephalon ( optic lobes and  tegmentum)

 metencephalon ( cerebellum) 

 myelencephalon ( medulla oblongata)

The  medulla oblongata tapers in the  spinal 
cord, in which the narrow central canal is the 
posterior continuation of the  brain ventricular 
system.

The fish  telencephalon (Figs 12.3 to 12.5) is 
much reduced in comparison with mammals 
and is composed  of the  olfactory lobes and 
 cerebral hemispheres (cerebrum).  Ventricles 
are sometimes visible (Chondrichthyes - Fig. 
12.4) but are usually not obvious. The  cere-
brum of teleosts is markedly different in histo-
logic appearance from that of mammals in that 
it lacks a neocortex, the distinctive six-layered 
structure  of mammalian cortex. The  cerebrum 
of teleosts consists of fields of interconnected 
 neurons supported by an extensive neuropil.

The  diencephalon (Fig. 12.7) or the “between 
 brain” is divided into the dorsal  epithalamus 
comprising the  pineal organ and the habenular 
 ganglion, the  thalamus itself and the  hypotha-
lamus ventrally. The  hypothalamus, consist-
ing of the  infundibulum and the two inferior 
lobes, is the major anatomic structure of the 
 diencephalon and functions to regulate the pi-
tuitary gland.

The  mesencephalon is large in all fishes, roofed 
by the layered  optic tectum (Fig. 12.7); its floor 
is the  tegmentum. As in many anamniot verter-
brates, the adult torus semicircularis (TS) of fish 
comes to lie on the top of the  tegmentum. The 
TS is the principal target of the octavolateral 
 hindbrain. The octavolateral system is a collec-
tive name for three following mechanosensory 
systems. The auditory, equilibrium and lateral 
line system have similar receptor cells called 
the hair cells. It is connected to many other 
areas of the  brain and is involved in auditory 
and lateral line processing. The  optic tectum 
is the main anatomical termination of the reti-
nal  ganglion cell axons. The development of 
this region reflects the degree of importance of 
the visual sense in different species. The  optic 
tectum is divided grossly into two  optic lobes 
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and has a characteristic laminar histological ar-
chitecture that consists of five principal layers. 
These layers are distinguished by their relative 
content of nonmyelinated versus myelinated 
axons and presence or absence of  neurons.  

Behind the  infundibulum of the pituitary 
gland lies the  saccus vasculosus (Figs 12.20 & 
12.21), a highly vascularized tissue resembling 
the  choroid plexus of mammals. This structure 
produces  cerebrospinal fluid for the third  ven-
tricle lumen with which it is continuous. The 
organ is composed of ribbons of cuboidal/co-
lumnar  epithelium supported by a fibrovascu-
lar stroma with prominent capillaries.

The  cerebellum is the major component of the 
dorsal  metencephalon. It performs the same 
function of sensorimotor coordination in tel-
eosts as it does in other vertebrates. The tele-
ostean  cerebellum is well developed and has 
three major divisions : the  valvula cerebelli, 
the  corpus cerebelli, and the vestibulolateral 
 cerebellum. The  corpus cerebelli and the ves-
tibulolateral lobe are probably homologous 
to the  corpus cerebelli and vestibular  cerebel-
lum, respectively, of mammals, but the valvula 
is present only in ray-finned fishes. Whereas 
the  corpus cerebelli lies on top of the rostral 
 rhombencephalon as in all vertebrates, the val-
vula projects forward under the tectum in the 
mesencephalic ventricular cavity. The cerebel-
lar cortex contains the three characteristic lay-
ers (Figs 12.13 to 12.16): an outer molecular 
and inner granular with an intermediate gan-
glionic layer. The outer molecular layer con-
tains parallel fibers,  PURKINJE cell dendrites, 
 eurydendroid cell (efferent neuron) dendrites 
and stellate cells (small  neurons). The somata 
of these elements measure 6 by 8 μm. The 
parallel fibers course in the transverse plane, 
intersecting the sagitally oriented dendrites of 
PURKINJE and eurydendroid cells; the gangli-
onic layer is beneath the molecular layer. This 
layer corresponds to the  PURKINJE cell layer 
in mammals but is referred to as the “gangli-
onic” layer in teleosts because it contains the 
cell bodies of both eurydendroid cells and 
PURKINJE cells (Figs 12.13 to 12.15). The 
somata of PURKINJE cells are rounded or 
pear-shaped. The cell bodies of the euryden-

droid cells are rather triangular or rhomboid-
shaped. Eurydendroid cells are slightly larger 
than the PURKINJE cells. The granular layer 
(Figs 12.12 to 12.16), beneath the ganglionic 
layer contains densely packed small multipolar 
 neurons, the granule cells; the somata of these 
cells have a diameter of 3-4 μm. 

In one group of teleosts, the mormyrids, the 
 cerebellum (Figs 12.8 to 12.10) reaches amaz-
ing dimensions. In these forms the valvula (Figs 
12.9 to 12.14) has grown out of the  ventricle 
of the  midbrain to become a superficial struc-
ture which covers almost all the  brain. Different 
areas of this huge  cerebellum are linked to the 
input of the different types of electroreceptors 
(see chapter 15).

The  medulla oblongata represents the mass of 
the  hindbrain and is continuous caudally with 
the  spinal cord. It includes the nuclei of some 
 cranial nerves (V to X) and is the site of ori-
gin of the Mauthnerian system (Figs 12.24 to 
12.26), a neuromuscular specialization that is 
well developed in teleosts. It comprises a pair 
of very large neuronal bodies (Figs 12.24 & 
12.25) located centrally in the medulla the ax-
ons of which (Fig. 12.26) run down the  spinal 
cord in the ventral white matter as the largest 
fibers within it. Firing of the  MAUTHNER cells 
causes a rapid and powerful tail flip that tel-
eosts exhibit when frightened.

In the  spinal cord (Figs 12.22, 12.23, 12.26 
& 12.27), the  grey substance shows a marked 
difference in arrangement from that of higher 
vertebrates in that the dorsal horns lie so close 
together that there is hardly any white sub-
stance between them. This gives the  grey sub-
stance the shape of an inverted Y (Figs 12.26 
& 12.27).

The  neurons and neuroglia constitute the cellu-
lar elements of the  brain and of the  spinal cord.  
Neurons of fish are similar to those of mam-
mals and contain abundant NISSL substance 
(Fig. 12.18), i.e. rough endoplasmic reticulum, 
in their cytoplasm, an extensive GOLGI ap-
paratus and a large nucleus, possess dendrites 
and nonmyelinated or myelinated (Fig. 12.28) 
axons.
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The central neuroglial cells identified in tel-
eosts include  astrocytes, oligodendroglia and 
 ependymocytes; the two formers are diffi-
cult to distinguish in routine tissue sections. 
Immunohistochemical studies, using specific 
antibodies against proteins and peptides, are 
necessary to uncover any differences. 

Teleost ependymal cells (Fig. 12.28) possess 
cilia, large quantities of  glycogen and numer-
ous huge mitochondria suggesting a special-
ized metabolic activity.

THE  PERIPHERAL NERVOUS SYSTEM

The PNS (Figs 12.29 to 12.42) is derived from 
the neural crest and is composed of ganglia 
(Figs 12.29 to 12.34 & 12.41, 12.42) and 
nerves (Figs 12.35 to 12.42).

As contrasted with the CNS, the PNS is simply 
constructed. It consists essentially of the nerves 
that penetrate to almost every region of the 
body : groups of fibers along which the sensory 
impulses are brought into the  spinal cord and 
 brain by afferent pathways, and  through which 
resulting efferent impulses pass outwards to af-
fect muscular or tegumental structures.

The ganglia contain the cell bodies of periph-
eral  neurons.

In the head of vertebrates there is a special se-
ries of ten (cyclostomes, fish and amphibians) 
or twelve (reptiles, birds and mammals) pairs 
of  cranial nerves (Figs 12.35, 12.36 & 12.40). 
The classification and name of these nerves are 
beyond the scope of this book (see anatomical 
works). It must be borne in mind that we have 
here a series of nerves which are amazing in 
variety but only seemingly haphazard in dis-
tribution. 

Several pairs of spinal nerves (Fig. 12.42), all 
mixed, emerge from the  spinal cord between 
the vertebrae. Each nerve has two roots (sen-

sory neurons in the dorsan root and motor 
neurons in the ventral) which merge to form 
a mixed spinal nerve after leaving the spinal 
cord.

A large nerve (Figs 12.36 to 12.40) is com-
posed of cylindrical bundles (fasciculi) of nerve 
fibers, each of which is internally supported by 
very delicate areolar tissue, called  endoneu-
rium (Fig. 12.40), and externally wrapped by 
 perineurium (Fig. 12.36), a sheath of relatively 
dense connective tissue. Fasciculi are held to-
gether loosely by  epineurium, a loose kind of 
connective tissue. A nerve is supplied by intra-
and interfascicular blood vessels (Figs 12.36 & 
12.39). Nerves do not harbor the perikarya of 
 neurons. Except for certain highly specialized 
 cranial nerves, nerves contain both sensory 
and motor fibers (mixed nerves).

In peripheral nerves, each individual axon is 
either enveloped by the  myelin sheath (myeli-
nated fibers) formed by  SCHWANN cells, or 
surrounded by the cytoplasm of  SCHWANN 
cells (unmyelinated fibers), not always easily 
detected at the light microscope level. The  my-
elin is built up of successive layers of cell mem-
brane of  SCHWANN cells, which form a lipid-
rich sheath around the axon. The fibers stain 
pale pink with  hematoxylin/eosin. In longitu-
dinal section, the most characteristic feature of 
peripheral nerves is the apparent wavy course 
of the axons (Figs 12.37 & 12.38).

The  ganglion is enclosed by a dense connec-
tive tissue capsule, which divides into trabecu-
lae to provide a framework for the  neurons. 
Within the  ganglion, myelinated axons in 
both cross and longitudinal sections can be 
observed (Fig. 12.30). In addition, blood ves-
sels occur throughout the  ganglion. Clusters 
of parasympathetic  ganglion cells (myenteric 
or AUERBACH’s plexus) are found between 
the two layers of the  intestine muscularis (Fig. 
12.41).
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Fig. : 12.1 Young teleost specimen (MT / LM)

Fig. : 12.2 Poecilia re� culata (MT / LM)

Fig. : 12.3 Poecilia re� culata (MT / MM)

Parasagi� al sec� on of a teleost encephalon. This mi-
crograph shows the anatomic rela� onship of structu-
res comprising the fi ve major parts of the brain. 
From rostral (right) to caudal (le� ) one can see : 
- telencephalon or cerebrum (1) : the most anterior 
part of the brain consis� ng of two cerebral hemis-
pheres (1a) and a pair of solid olfactory lobes (1b) 
- diencephalon (2) : divided into a dorsal epithala-
mus, a thalamus (2a) and a ventral hypothalamus 
(2b); it also consists of various appendages (pineal 
body, pituitary body…)
- mesencephalon (3) : consists of the dorsally placed 
op� c lobes (3a - op� c tectum) and the ventral teg-
mentum (3b)
- metencephalon (4) including the cerebellum, com-
posed of the valvula cerebelli (4a) and of the corpus 
cerebelli (4b) 
- medulla oblongata (5) is the elongated posterior 
region cons� tu� ng the majority of the hindbrain and 
con� nuous with the spinal cord (*)
III : third ventricle – IV : fourth ventricle – ON : op� c 
nerve fi bers – IL : inferior lobe

Parasagi� al sec� on of the whole brain. From rostral 
(le� ) to caudal (right) :

- telencephalon with the cerebral hemispheres (1a), 
the olfactory lobes (1b) and the beginning of the ol-
factory tract (1c) 
- diencephalon showing parts of the thalamus (2a) 
and of  the hypothalamus (2b)
- mesencephalon with the well-developed op� c lo-
bes (3a) and the ventral tegmentum (3b)
- metencephalon dorsally composed of the cerebel-
lum including the valvula cerebelli (under the op� c 
lobes - 4a) and the corpus cerebelli (4b) 
- myelencephalon (5)

* indicates the third ventricle 

Parasagi� al sec� on showing the anterior part of the 
telencephalon. One can recognize the cerebral he-
misphere (1a), the olfactory lobe (1b) where sensi� -
ve nerve fi bers of the olfactory nerve I end up. Fibers 
come from the smell receptors and join to form the 
olfactory tract (1c – par� ally visible). 

The fi sh telencephalon lacks a neocortex, the dis� nc-
� ve six-layered structure found in mammals and ins-
tead consists of fi elds of neurons interconnected and 
supported by an extensive neuropil (nerve endings 
and dendrites).
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Fig. : 12.4 Scyliorhinus canicula (Ti-Ag / LM)

Fig. : 12.5  Barbus caudovi� atus (H-E / LM)

Fig. : 12.6  Barbus caudovi� atus (H-E / LM)

Dogfi sh telencephalon. Transverse sec� on of the 
cerebral hemispheres showing the clearly separated 
fi rst and second cerebrum ventricles (long arrows) 
inside which the paired anterior tela choroidea 
(short arrows) is found. In elasmobranchs, unlike 
Osteichthyes, the roof telencephalic (or cerebral) 
hemispheres are thick and cons� tute the pallium 
(complete cortex). The fi rst and second lateral ven-
tricles are in two separate ventricular lumens of the 
telencephalon and they open in the third ventricle 
via the foramina of MONRO. The nervous elements 
stained black and many capillaries display orange 
erythrocytes.

Transverse sec� on through the anterior part of the 
telencephalon. Teleost forebrain is quite aberrant 
and belongs to the everted type, absent in tetrapods : 
the lateral and dorsal parts of the hemispheres are 
rolled lateroventrally and thicken in two large mas-
ses containing the basal nuclei or corpus striatum (1)  
and the epistriatum (2). In Osteichthyes the roof of 
the telencephalon is a very thin (arrow) non nervous 
vascular sheath of ependymal cells which lines the 
central nervous system. The cerebral hemispheres 
are in communica� on one with the other and form 
only one (lateral) common ventricle. 

Transverse sec� on of the brain at the posterior part 
of the telencephalon. The cerebral hemispheres are 
in the form of solid masses (short arrows). The circle 
indicates the decussassing op� c nerve and the long 
arrows point to the eyes. For more details see spe-
cialized literature.
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Fig. : 12.7  Barbus caudovi� atus (H-E / LM)

Fig. : 12.8 Gnathonemus petersii (MT / LM)

Fig. : 12.9 Gnathonemus petersii (Ti-Ag / LM)

Transverse sec� on of brain at the level of the dience-
phalon. The picture also shows parts of the mesen-
cephalon and of the metencephalon. The diencepha-
lon is an area between the cerebral hemispheres and 
the op� c lobes. Some� mes called «between brain» 
it a� ains its maximum development on the ventral 
side in the form of hypothalamus (1) and infundibu-
lum. This la� er is applied to the hypophysis (= pitui-
tary gland - 2) in the mid-ventral line. The pituitary 
gland is the endocrine organ with the most wides-
pread infl uence on bodily func� ons and is a� ached 
to the brain by means of a stalk (arrow – see also 
chapter 13). 

3 : tectum op� cum - 4 : valvula cerebelli - 5 : tegmen-
tum (with torus semicircularis) - 6 : aquaeductus of 
Sylvius (ventral passage connec� ng the third and the 
fourth ventricles of the hindbrain).

Parasagi� al (nearly sagi� al) sec� on through the 
whole brain of the elephant nose fi sh. The cerebel-
lum of the African fi shes of the Mormyridae family is 
well developed and consists of the valvula cerebelli, 
the corpus cerebelli and the caudal lobes. Anterior 
(V1) and posterior (V2) lobes of the valvula are partly 
visible. This photomicrograph specially demonstra-
tes the typical appearance of the corpus cerebelli. 
The la� er is a large nervous mass dorsally located 
to the myelencephalon (My) and diff eren� ated into 
four central lobes (C1 to C4). 
In close rela� onship to the electrosensory system, 
the caudal lobe (CL - divided in anterior and poste-
rior lobe) is located caudally to the central lobe C4 
and dorsally to the electrosensory lobe (linea latera-
lis lobus - ESL) ; the posterior lobe (V2) of the valvula 
covers its dorsal surface. 
The various central lobes show the three characte-
ris� c layers of the cerebellum : for instance C1 lobe 
possesses a molecular (m), a ganglionic (gl) and a 
granular (gr) layer.     
Note also the telencephalon (T), the cerebellum crest 
(CR) and the transitory lobe (TL) of the cerebellum. 

Parasagi� al sec� on through the whole brain of the 
elephant nose fi sh. In Mormyriformes the greatly 
enlarged lateral lobes of the valvula cerebelli cover 
the brain dorsally and laterally : this arrangement is 
known as the mormyrocerebellum. In  Gnathonemus 
petersii the valvula a� ains amazing dimensions and 
even extends in front (line) of the telencephalon (T) 
! The posterior lobe (V2) of the valvula presents on 
its external surface numerous  convolu� ons ; the 
anterior lobe (V1), which is a fold of the former, is 
smooth externally and the infoldings are oriented 
towards the inner side. ESL indicates the electrosen-
sory lobe.  
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Fig. : 12.10 Gnathonemus petersii (Ti-Ag / LM)

Fig. : 12.11 Gnathonemus petersii (Ti-Ag / MM)

Fig. : 12.12 Gnathonemus petersii (MT / MM)

Parasagi� al sec� on through the hypertrophied la-
teral lobes of the valvula cerebelli. As seen in this 
picture the valvula consists of a series of deeply con-
voluted folds (arrows) oriented towards the outer 
(posterior lobe – V2) or the inner (anterior lobe – V1) 
side. The axons are stained black with silver. 

These lobes have grown out of the ventricle of the 
midbrain and this very remarkable hypertrophy of 
the mormyrid cerebellum involves an enormous 
capacity for processing electrorecep� ve informa� on 
(see chapter 15). Fish with a large valvula cerebelli 
o� en have a be� er developed lateral line system.

Parasagi� al sec� on through the folds of the valvula 
cerebelli. Neuronal processes can be quite easily 
demonstrated in paraffi  n sec� ons by using the sil-
ver impregna� on according to Tinel. This rapid and 
fairly reliable method stains axons, fi brillary structu-
res (neurofi brils) and dendrites of many neurons in 
black, with some diff erences depending on the pro-
cedure. The molecular layers (arrows) and neuronal 
processes are in black ; cell bodies (somata) of neu-
rons are in shades of orange and brown.  

Sec� on through the valvula cerebelli. The cytoar-
chitectonic proper� es of the teleostean (including 
mormyrids) cerebellum cortex are similar to other 
vertebrates. The valvula consists of the three cha-
racteris� c layers : the molecular layer, the ganglionic 
layer and the granular layer. At this magnifi ca� on 
only the granular (1) and the molecular (2) layer are 
dis� nguishable. 
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Fig. : 12.13 Gnathonemus petersii (H-E / HM)

Fig. : 12.14 Gnathonemus petersii (MT / IM)

Fig. : 12.15 Gnathonemus petersii (Ti-Ag / HM)

Sec� on through the valvula cerebelli. The valvula as 
the central lobes have a laminar organiza� on. This 
image is a higher magnifi ca� on of the previous and 
displays the granular layer (1) and  the molecular 
layer (2). The granular layer consists of small, granu-
lar cells and numerous GOLGI cells. The molecular 
layer cons� tutes a con� nuous sheet of neuropil con-
taining a huge amount of oriented dendrites (see Fig. 
12.16). The intermediate or ganglionic layer contains 
PURKINJE cells (arrows) and numerous smaller cells. 
In contrast to the arrangement in most vertebrates, 
the PURKINJE cells are placed less regularly between 
the molecular and granular layers.

Sec� on at the ganglionic layer level of the valvula 
cerebelli. A characteris� c cell of this layer is the 
PURKINJE cell (black arrow). PURKINJE cells are ran-
domly scaterred throughout the ganglionic layer and 
exibit large rounded or pear-shaped cell bodies (so-
mata). Their dendrites ascend through the molecu-
lar layer (2) toward the external surface. The nuclei 
surrounding the PURKINJE cells are thought to be 
glial (satellite) cells. The small rounded nuclei (white 
arrows) are those of the neurons (granular cells and 
GOLGI cells) of the granular layer (1).

Sec� on through the elephant nose fi sh cerebellum 
showing the three characteris� c layers. The gan-
glionic cell layer is illustrated in the centre of the 
photomicrograph. In addi� on to PURKINJE cells this 
layer also contains giant eurydendroid cells (arrows). 
These cells are less numerous and slightly larger than 
the PURKINJE cells. On the other hand the euryden-
droid cell nucleus is smaller and the cell body/nu-
cleus ra� o is much higher. The granular layer is on 
the right and the molecular (black) is on the le� .
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Fig. : 12.16 Gnathonemus petersii (FR-HB / HM)

Fig. : 12.17 Gnathonemus petersii (Ti-Ag / HM)

Fig. : 12.18 Perca fl uvia� lis (MT / HM)

Sec� on through the elephant nose fi sh cerebellum 
showing the three characteris� c layers. The granu-
lar (1), molecular (2) and ganglionic (3) layers of the 
grey ma� er are illustrated. Several main dendrites 
arise from the PURKINJE cells and give rise to bran-
ches which run strictly parallel to each other (arrows) 
through the molecular layer. This arrangement gives 
the la� er its typical pa� ern.

Cerebellum. As one can see the silver impregna� on 
according to Tinel stains axons, fi brillary structures 
(neurofi brils) and dendrites of many neurons in 
black.

Encephalon. Motor neurons containing NISSL bo-
dies (arrows) give the neuronal cytoplasm a granular 
appearance. NISSL bodies are large granules which 
consist of rough endoplasmic re� culum (i.e. with ri-
bosomes). The arrowheads point to glial cells (astro-
cytes, oligodendrocytes or microglial cells not dis� n-
guishable with trichrome method). The nucleus (*) 
of the neuron is large, ovoid and centrally located in 
the cytoplasm.  
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Fig. : 12.19 Oncorynchus mykiss (MT / MM)

Fig. : 12.20 Scyliorhinus canicula  (MT / MM)

Fig. : 12.21 Scyliorhinus canicula  (H-Pb / MM)

Brain. The choroid plexi are vascular tu� s located in 
the roof of the ventricles and extending from the tela 
choroidea. They consist of highly ramifi ed vascular 
structures whose main func� ons are to secrete and 
absorb cerebrospinal fl uid. 

The choroid plexus is covered by a simple or pseu-
dostra� fi ed columnar epithelium (arrows) composed 
of specialized cells. The underlying lamina propria is 
a loose connec� ve � ssue containing numerous thin-
walled blood vessels (erythrocytes bright orange). 

Dogfi sh saccus vasculosus. The saccus vasculosus 
lies caudal to the inferior lobes of the infundibulum 
and dorsal to the pituitary gland. It is an oval thin-
walled folded sac with ribbons of cuboidal/colum-
nar neural epithelium (long arrows) supported by a 
highly and extensive vascular plexus (short arrows) 
bathing in connec� ve � ssue (blue). 

Dogfi sh saccus vasculosus. This sec� on stained by 
the Mac Connail’s lead hematoxylin clearly exhibits 
ribbons of cuboidal epithelium (short arrows) sup-
ported by a fi brovascular stroma (*) with prominent 
capillaries (long arrows – greenish erythrocytes). The 
saccus vasculosus produces cerebrospinal fl uid for 
the third ventricle and one hypothesis suggests that 
it can also detect water pressure.
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Fig. : 12.22 Anguilla anguilla (MT / LM)

Fig. : 12.23 Anguilla anguilla (MT / MM)

Fig. : 12.24 Danio rerio (MT / MM)

Transverse sec� on through the posterior region of a 
young specimen. The nervous components on this 
image are the two spinal ganglia (arrows) lying along 
the vertebral column.  Numerous other structures 
are recognized by their respec� ve loca� ons : the 
bony vertebra bears processes above (neural arches 
- 1) and below (hemal arches – 2) which respec� vely 
protect the spinal cord (3) and the dorsal artery (4) 
and vein (5). The centre (centrum - 6) of the vertebra 
surrounds remains of the notochord (7). 

The vertebral canal (space through which the spinal 
cord passes - *), some adipocytes (•) and skeletal 
muscular � ssue (in red - all around) are also found. 

Transverse sec� on through the spinal cord of a young 
eel. The spinal cord is enclosed by the vertebral colu-
mn and contained in the vertebral or spinal canal (*). 
Spinal nerves and ganglia of the peripheral nervous 
system are metamerically arranged along the length 
of the cord. Most fi sh seem to have a single connec-
� ve (primi� ve) meninx surrounded by fa� y � ssue. 
In some teleost fi sh the meninges can be divided in 
three layers.      

1 : delicate meninx – 2 : vacuolated notochord cells 
-  3 : central canal (con� nuous throughout the length 
of the spinal cord) - 4 : vertebra – 5 : neural arch – 6 : 
cross sec� oned myelinated axons.

Transverse sec� on through the medulla oblongata 
of the zebrafi sh brain. This area is the site of origin of 
the Mauthnerian system, a neuromuscular speciali-
za� on which comprises a pair of very large triangular-
shaped neuronal bodies (arrows) centrally located in 
the medulla. Firing of the MAUTHNER cells causes a 
rapid and powerful tail fl ip. The grey ma� er (*) pre-
dominates at this level. • : cerebrospinal fl uid. 
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Fig. : 12.25 Danio rerio (MT / HM)

Fig. : 12.26  Barbus caudovi� atus (H-E / MM)

Fig. : 12.27 Kryptopterus bicirrhis (MT / MM)

Higher magnifi ca� on of the previous photomicrogra-
ph. The paired MAUTHNER neuronal bodies (somata 
- arrows) are obvious because of their huge size. The 
central canal containing cerebrospinal fl uid (turquoi-
se) is lined by ependymal cells (more visible on Fig. 
12.28). * : grey ma� er.

The Mauthnerian system is a neurolocomotory sys-
tem well developed in teleost fi sh. Two (le�  and 
right) nerves possess giant axons which extend the 
length of the body, synapsing with motor neurons. 
S� mula� ons of the acous� c nerve VIII ini� ate rapid 
locomo� on forward and away from the direc� on of 
s� muli. 

Cross sec� on through the spinal cord. In teleosts the 
spinal grey substance (1) shows a marked diff erence 
in arrangement from that of higher vertebrates in 
that the dorsal horns lie close together (arrow). This 
gives the grey substance the shape of an inverted Y 
(here demarcated by a curved line). Ventrally in the 
white substance (2), the bifurcated arrow points to 
the giant axons of MAUTHNER neurons. 3 : primi� ve 
meninx - 4 : vertebra

Transverse sec� on through the spinal cord of the 
glass ca� ish. The curved line indicates the limit 
between the grey (1) and white (2) ma� ers. The grey 
ma� er is mainly composed  of somata of neurons, 
dendrites and glial cells. The long arrow points to 
the central canal and the meninx appears like a black 
edge (short arrow).
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Fig. : 12.28 Anguilla anguilla (MT / HM)

Fig. : 12.29 Anguilla anguilla (MT / MM)

Fig. : 12.30 Anguilla anguilla (MT / HM)

Spinal cord in transverse sec� on showing the white 
ma� er and the central canal (1). The white ma� er 
contains numerous nerve fi bers like axons which ap-
pear as dark dots (arrowheads). The myelin sheath 
surrounding the majority of axons is composed of 
lipoprotein plasma membrane and is o� en partly 
dissolved (arrows) by the hydrophobic solvents used 
during the protocol. The central canal is lined by ci-
liated ependymal cells (2) responsible for helping to 
produce cerebrospinal fl uid. 

Spinal ganglion. Spinal ganglia are swellings in the 
posterior nerve roots of the spinal nerves. They are 
located close to the spinal cord and consist of packed 
cell bodies (white arrow) of sensory neurons. The 
ganglion is enclosed by a dense connec� ve � ssue 
capsule (green) which is con� nuous with the asso-
ciated nerve. Note the fascicle (black arrow) of nerve 
fi bers. 1 : vertebra – 2 : notochord – 3 : fa� y � ssue 
surrounding the meninx - 4 : ganglion capsule

Spinal ganglion. The neurons of spinal ganglia are 
large cells. The cell bodies (long arrows) are quite 
close together and surrounded by small nuclei (short 
arrows) of the fl a� ened suppor� ng satellite cells. 
Some nerve fi bers are cut transversaly (1) or longi-
tudinally (2). The ganglion dense connec� ve capsule 
is stained green (3). Recall that ganglia belong to the 
peripheral nervous system.  
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Fig. : 12.31  Sparus aurata (PAS-H / MM)

Fig. : 12.32 Scyliorhinus canicula (MT / HM)

Fig. : 12.33 Scyliorhinus canicula (MT / IM )

Parasympathe� c ganglia are never far away from the 
eff ector organs and are located near or within them. 
One can see here a large cluster of neuronal cell bo-
dies (black) in the terminal por� on of the diges� ve 
tract. Ganglia of the autonomic nervous system ex-
hibit cell bodies more widely spaced than in spinal 
ganglia because of the presence of numerous neuri-
tes (axons and dendrites - *) in between. 

Autonomic sympathe� c ganglion associated with 
chromaffi  n � ssue (*) in the dogfi sh kidney.  The mi-
crograph shows a cluster of nerve cell bodies (arrows) 
with a large round nucleus. The ganglion cells are se-
parated by numerous neurites (•). The arrowheads 
indicate satellite cell nuclei and the connec� ve cap-
sule is stained green.

Autonomic sympathe� c ganglion associated with 
chromaffi  n � ssue in the dogfi sh kidney. The ganglion 
cells are large neurons and possess a large round 
euchroma� c nucleus tending to be eccentrically lo-
cated in the cytoplasm (arrows). They are associated 
with fl a� ened glial cells (satellite cells - arrowheads) 
quite irregularly placed due to the neuronal proces-
ses (•).
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Fig. : 12.34 Dicentrarchus labrax (FR-HB / MM)

Fig. : 12.35 Poecilia re� culata (MT / MM)

Fig. : 12.36 Scyliorhinus canicula (MT / MM )

Parasagi� al sec� on of the medial trunk of the 
European seabass. This photomicrograph shows spi-
nal ganglion cells (arrows), neurites (*) and beau� ful 
stellate chromatophores (brown).

Cross sec� on at the medulla oblongata level. This 
micrograph illustrates the connec� on between the 
myelencephalon (1) and the inner ear (semicircular 
canal - 2a & otolithic chamber - 2b) via the VIIIth 

cranial nerve (ves� bulocochlear or statoacous� c - 3). 
The ves� bulocochlear nerve contains sensory fi bers 
coming from various parts of the inner ear (ampul-
lae, sacculus,  utriculus). They are formed by true 
ganglion cells (arrow) situated close to the sensory 
structures and enter the medulla oblongata at a dor-
sal posi� on (circle).

4 : hind cerebellum - 5 : otolith - 6 : fourth ventricle 

Car� lage in turquoise and skeletal muscle (top) in 
red.

Transverse sec� on through three nerve fascicles 
which belong to two large peripheral cranial nerves. 
The three nerve sec� ons are ensheathed in a com-
mon epineurium (loose collagenous layer binding the 
fascicles - 1) and each bundle or fascicle is surroun-
ded by its own robust collagenous � ssue called the 
perineurium (2).

The three thick fascicles are the maxillary (3 - inner-
vates upper jaw) and the mandibular (4 - innervates 
lower jaw) branches of the trigeminal nerve V and 
also the buccal branch (5 - partly innerva� ng the la-
teral line and rostrum) of the facial nerve VII. The 
buccal branch together with the maxillary branch 
form the large infraorbital nerve extending across 
the fl oor of the orbit. 

Numerous vessels (arrows) running through the epi-
neurium and the perineurium supply the peripheral 
nerves.  
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Fig. : 12.37 Pangasius micronemus (MT / MM)

Fig. : 12.38 Pangasius micronemus (MT / MM)

Fig. : 12.39 Scyliorhinus canicula (MT / MM)

Longitudinal sec� on of peripheral nerve fascicles 
separated by the dense perineurium (short arrow). 
Most of the dark elongated nuclei seen within the 
fascicles are those of SCHWANN cells among which 
some fi broblasts (not dis� nguishable) are sca� ered. 
Note the wavy appearance of the fi bers. Long arrows 
point to accompanying small arteries.

Longitudinal sec� on through a peripheral nerve 
(*). This photomicrograph demonstrates the typi-
cal wavy appearance of the axons whose course is 
marked by the fl a� ened nuclei of SCHWANN cells. 
The suppor� ng SCHWANN cells lay down the myelin 
sheath around the axons in the peripheral nervous 
system. Rhabdomyocytes are in purple. 

Transverse sec� on through a small olfactory nervous 
tract located between the cerebral hemispheres and 
an olfac� ve lobe of the telencephalon. The tract 
contains some nerve fascicles (arrows) and their rich 
blood supply (four large vessels in red). Each fascicle 
is encircled by connec� ve � ssue (collagen of the pe-
rineurium in green). On the le� , part of the olfac� ve 
lobe. 

*
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Fig. : 12.40 Scyliorhinus canicula (MT / HM)

Fig. : 12.41 Scyliorhinus canicula (MT / MM)

Fig. : 12.42 Poecilia re� culata (MT / MM)

Longitudinal sec� on through the op� c nerve II. In 
addi� on to the epineurium and the perineurium a 
loose vascular connec� ve � ssue, the endoneurium, 
surrounds each individual nerve fi ber. The collage-
nous fi bers (arrows) of the delicate endoneurium are 
stained turquoise by the Masson’s trichrome. Axons 
(three adjacent ones are shown - 1-2-3) are here 
quite readily visible. The axis of each axon is pinkish 
and the light-coloured zones (*) correspond to the 
par� ally dissolved myelin. 
The op� c nerve is a thick sensory nerve, but it more 
exactly represents a brain tract rather than a peri-
pheral nerve. During the dissec� on it has been cut 
a� er removing the orbit. Nerve II is composed of the 
axons of ganglion cells whose somata (cell bodies) lie 
in the re� na (see chapter 15). The ganglion cells re-
ceive impulses from the photoreceptors and the two 
op� c nerves cross (decussate) each other (diff erently 
according to fi sh groups) at the op� c chiasma before 
entering the brain.

Rectum wall. Nervous � ssue forms interconnected 
plexuses within the gut wall. This � ssue includes in 
par� cular parasympathe� c fi bers and the ganglia 
that innervate the smooth muscles of the diges� ve 
wall. This photomicrograph illustrates part of the 
myenteric plexus located between the two (inner cir-
cular – 1 and outer longitudinal – 2) smooth muscle 
layers in the rectal tunica muscularis. This small pa-
rasympathe� c ganglion shows one ganglion cell (long 
arrow) with a large euchroma� c nucleus. Aff erent 
and eff erent nerve fi bers (*) as well as small satellite 
cells (short arrows) are shown. In blue : connec� ve 
� ssue.

Longitudinal sec� on through the anterior trunk re-
gion displaying the spinal cord (1), vertebrae (2), 
remains of the notochord (3) and the dorsal aorta 
(4). Spinal ganglia (5) and spinal nerves (6) are also 
found. Spinal nerves are paired structures emerging 
from the grey ma� er of the spinal cord and passing 
out from the vertebral canal through spaces (the in-
tervertebral foramina) between every pair of verte-
brae. The circle indicates the intervertebral foramen 
area.
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ENNDOCRINE GLANDSDOCRINE GLANDS

1313  

The endocrine system includes several glands 
which are distributed in various regions of 

the body. They control long-term activities of 
organs involved in digestion, development, 
metabolism, growth, reproduction, etc.

Animals have two types of glands, namely  exo-
crine glands and  endocrine glands. Exocrine 
glands have ducts to carry off their secretion. 
The  endocrine glands have no ducts and their 
secretions, called hormones, are liberated into 
the bloodstream to be conveyed to other parts 
of the body where they produce a definite phy-
siological effect. Hormones act specifically on 
target organs which possess specific receptors.

The  endocrine glands, together with the ner-
vous system, participate in the maintenance of 
a steady physiologic state, called homeostasis. 
Their functions are intimately linked, coordi-
nated and sometimes even integrated as, for 
example, in the hypothalamo-hypophyseal 
complex.

 PITUITARY GLAND

The pituitary gland (Figs 13.1 to 13.7) occu-
pies the same central part in the endocrine 
signalling system of fish that it does in higher 
vertebrates. It is located below the  diencepha-
lon ( hypothalamus), behind the optic chiasma 
and anterior to the  saccus vasculosus, and is 
attached to the  diencephalon by a stalk (the 
pituitary stalk - Fig. 13.5). The pituitary gland 
is completely enveloped by a delicate connec-
tive tissue capsule. In fish the pituitary gland is 
a complex neuro-epithelial structure, which, al-
though somewhat variable in structure between 
species, is remarkably similar within the major 
classes. 

The part of epithelial origin (the stomodaeum) 
is known as the  adenohypophysis (Figs 13.6 
& 13.7). It is glandular in nature while the part 
having its origin in nervous tissue is known as 
the  neurohypophysis, consisting of neurose-

cretory nerve endings of the hypothalamo-hy-
pophyseal tract, blood sinuses and glial cells 
( pituicytes). There is considerable interdigita-
tion of the two regions (Fig. 13.3).

The  adenohypophysis of teleosts comprises a 
rostral and a proximal pars distalis and also 
a pars intermedia. This gland is composed of 
many different cell types which secrete a va-
riety of hormones controlling basic physiologi-
cal processes, including growth, gonad deve-
lopment,  thyroid activity, regulation of steroi-
dogenesis by the cells of the interrenal gland, 
water and electrolyte balance. Each pituitary 
hormone is generally associated with specific 
secretory cells, best identified by immunocy-
tochemical methods, with a clear distribution 
within the three  adenohypophysis regions. In 
most species the rostral pars distalis comprises 
 corticotropic cells, which form a layer in the 
dorsal region adjacent to the the pars nervosa, 
and  prolactin (PRL)-secreting cells. In some 
species thyrotropic hormone (TSH)-secreting 
cells may also be present in the rostral pars dis-
talis. The proximal pars distalis contains growth 
hormone (STH)-secreting cells and gonadotro-
pic and thyrotropic cells.

The majority of the pars intermedia cells are 
melanotropic cells that synthesize the pro-hor-
mone proopiomelanocortin (POMC) peptide, 
which is converted intracellularly by peptidases 
into melanocyte-stimulating hormones (α-and 
β-MSH) and β-lipotropic hormone (β-LPH). α-
MSH is mainly involved in the stress response 
in teleost fish, and may control dispersion of 
 melanin in  melanophores in some species. A 
second pars intermedia cell type is present in 
some teleosts. These cells synthetize and secre-
te the hormone somatolactin (SL), a protein 
molecule that belongs to the prolactin/growth 
hormone family. 

As briefly mentioned above, the  neurohypo-
physis of teleosts is composed of hypothalamic 
neurosecretory fibers, glial cells and blood ves-
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sels. The nerve fibers are mainly non-myelina-
ted and terminate in close relationship to blood 
capillaries. In teleosts as in most vertebrates, 
the glial cells or  pituicytes are regarded as sup-
port cells but also as phagocytic cells being di-
rectly involved in the functioning of the  neuro-
hypophysis (pars nervosa).

Three neurohypophysial hormones are known 
in teleosts, isotocin (IT),  arginine vasotocin 
(AVT) and  melanin-concentrating hormone 
(MCH). IT and AVT are nonapeptides whe-
reas MCH is a heptadecapeptide (= 17 amino 
acids). Although there has been great progress 
in our knowledge of the biochemistry and 
phylogeny of neurohypophysial hormones, 
their physiological functions in fishes remain 
unclear. There are many reports suggesting a 
role for AVT in fish osmoregulation although 
the precise role has not yet been established. 
Functional receptors have been identified in 
the gill and  kidney of teleost fishes. Very little 
attention has been given to the actions of oxy-
tocin-like peptides, although there is evidence 
for the presence of IT receptors in gill and  liver 
of trout. Several studies have reported the in-
volvement of IT and/or AVT in spawning (ovi-
parous fish) and parturition (viviparous fish) 
of some teleosts. MCH is named for its role in 
concentration of  melanin in  melanophores.

 UROPHYSIS ( CAUDAL NEUROSECRETORY SYSTEM)

In both elasmobranchs and teleosts a second 
neuroendocrine system and a neuro-hemal (in 
addition to the  neurohypophysis) area is asso-
ciated with the caudal end of the  spinal cord; 
this is the urophysis (Figs 13.8 & 13.9). A well-
defined neurohemal urophysis is seen only in 
teleosts. In  elasmobranchs the neurosecretory 
cells, which are called  DAHLGREN cells and 
have perikarya (cell bodies) some twenty times 
larger than ordinary motor  neurons, extend 
along the terminal vertebrae region. The axons 
of these cells terminate at the blood capillaries 
lying on the latero-ventral surface of the  spinal 
cord. In teleosts the unmyelinated axons of the 
neurosecretory cells congregate with blood ves-
sels to form a neurohemal complex in a man-
ner similar to that seen in the  neurohypophysis. 
As with the mammalian  neurohypophysis stalk 

the degree of constriction of the urophysis stalk 
varies. In the eel ( anguilla) there is no stalk but 
only a slight ventro-lateral swelling of the  spi-
nal cord, while in other fish such as Oryzias, 
Fundulus and Gillichthys there is a well-defi-
ned stalk. The neurosecretory cell bodies lying 
in the  spinal cord have polymorphic nuclei and 
a basophilic cytoplasm. Urotensin I and uro-
tensin II are two types of peptide hormones 
isolated from teleost urophyses. These factors 
secreted by this complex have been linked to 
various vasoactive responses, notably causing 
an increase in blood pressure, and vasocons-
triction in  urinary bladder, intestinal tract, and 
reproductive tract. An ionoregulatory response 
in   Anguilla anguilla has also been reported.

INTERRENAL AND  CHROMAFFIN TISSUES

The  adrenal glands of mammals are located 
at the cephalic pole of each  kidney. In gross 
section, the cortex, which constitutes the lar-
gest part of the gland, is clearly distinguishable 
from an inner thin medulla. The cortex and the 
medulla are both endocrine tissues, but they 
differ in their embryological origin and in their 
functions.

There is no «adrenal gland» in fish but interre-
nal (Figs 13.10 to 13.14) and  chromaffin tis-
sues (Figs 13.15 & 13.16).

In  Chondrichthyes (Fig. 11.23), the steroido-
genic cells ( interrenal cells) and the catechola-
mine-producing cells ( chromaffin tissue) form 
separate cell masses. The steroidogenic cells 
are situated along the medial edge of the kid-
neys; the catecholaminergic cells are located 
near the aorta and postcardinal veins. In te-
leosts, both types of cells assemble in groups 
on the ventral surface of the head kidneys. 
The catecholamine-producing cells occupy 
the more rostral position near the postcardinal 
vein. There is great variability in the interrenal 
morphology among teleost groups and even 
variability within families. The shape and size 
of the cells vary, sometimes being polygonal, 
columnar, cuboidal or even spindle-shaped. 
The form of these cells have been shown to 
change in response to hormones, drugs, stress 
or salinity changes. The  interrenal cells secrete 
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corticosteroids. Chromaffin cells are generally 
more uniform and rounded in appearance 
than  interrenal cells and their cytoplasm is 
slightly basophilic. They get their name from 
their staining reaction to chromic salts. They 
secrete sympathomimetic substances such as 
adrenaline, associated with immediate stress 
responses. In particular, raise in blood levels 
of catecholamines causes hyperglycemia and 
increases the  gills functional area for gaseous 
and ionic exchanges.

THYROID GLAND

In adult bony fishes, the  thyroid gland (Figs 
13.17 to 13.22) usually consists of numerous 
diffuse follicles (Figs 13.17 to 13.20) scattered 
around the  ventral  aorta and afferent branchial 
vessels. This pattern of scattered follicles can 
extend quite widely outside the pharyngeal 
region. This migration of so-called heterotopic 
follicles from the pharyngeal region is probably 
due to the fact that the gland is not encapsu-
lated and surrounded by connective tissue. A 
few species of bony fishes (e.g. parrot fishes, 
Scarus sp. ; sword fish, Xiphias, and tunas, 
Thunnus sp.) and all cartilaginous fishes (Figs 
13.21 & 13.22) have a  thyroid contained wi-
thin a connective tissue capsule.

The histological aspect of the gland in the te-
leosts is essentially similar to that of tetrapods; 
the  thyroid tissue comprises epithelial cells, that 
vary in size depending on the degree of TSH 
stimulation from the  hypophysis. The cells form 
a tight   epithelium surrounding a colloid-filled 
lumen, and have microvilli projecting into the 
follicular lumen. 

The distinctive feature of the gland is that the 
follicles are capable of trapping iodine and ma-
nufacturing the two  thyroid hormones, 3,5,3’-
triiodothyronine and thyroxine together with 
their precursors  3-monoiodotyrosine and 3,5-
diiodotyrosine. 

The  thyroid plays a significant role in growth 
and its associated metabolism. Involvement  
in osmoregulation and migration movements 
has been shown. This wide-ranging spectrum 
of physiological changes suggests either that 

 thyroid hormones in fish play a very basic role 
themselves in general metabolism or that they 
activate and modulate a number of different 
biochemical pathways. 

The  thyroid gland of chondrichthyean fish is a 
discrete organ. It is pear-shaped in sharks and 
somewhat flattened and disc-shaped in skates 
and rays. The  thyroid  follicle of  elasmobranchs 
(Figs 13.21 & 13.22) is similar in structure to 
that found in bony fish and tetrapods. The  folli-
cle cells are normally cuboidal in shape. There 
is variation in  follicle diameter, and larger folli-
cles are found in older animals.

ENDOCRINE  PANCREAS

In addition to an exocrine component which 
was described in chapter 8, the  pancreas com-
prises an endocrine component (Figs 13.23 to 
13.27) of endodermal origin formed by the  is-
lets of LANGERHANS. These islets consist of 
clusters of lightly capsulated hormone-secre-
ting cells (insulin, glucagon, somatostatin…) 
surrounded by a capillaries network. Because 
these cell types secrete peptide hormones, they 
exhibit the usual features of cells engaged in 
active protein synthesis. The size of islet cells 
may vary according to food and season. In 
many species, there is one major islet isolated 
from the rest of the pancreas, known as the 
 BROCKMAN body.

Insulin causes hypoglycemia but fish do not 
exhibit the rapid blood glucose clearance 
response typical of mammals. Glucagon acts 
antagonistically to insulin in that it increases 
blood glucose by  liver glycogenolysis. It also 
stimulates the incorporation of amino acids in 
the  liver and stimulates gluconeogenesis. 

 CORPUSCLES OF STANNIUS

These discrete encapsulated organs (Figs 13.28 
to 13.30) first described in 1839, are probably 
unique to holostean and teleostean fish. They 
are located on the lateroventral or laterodorsal 
surface of the kidneys. Typically they are pai-
red, but their number can reach ten or more. 
The glands are divided into cords or lobules 
by connective tissue septa, that are well-sup-
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plied with blood vessels and nerves. The glan-
dular cells contain large secretory granules at 
the basal side. The granules can be coloured 
by the PAS staining method. These cells are 
known to synthesize a glycoprotein hormone 
called stanniocalcin (or hypocalcin) which is 
involved in calcium homeostasis. It is now well 
established that the corpuscles of STANNIUS 
are a primary force in calcium regulation in te-
leosts. Removal of the glands (stanniectomy) 
causes a prompt rise in plasma calcium levels 
(hypercalcemia). Treatment of intact teleosts, 
such as eels, with extracts of corpuscles causes 
a marked fall in calcium levels. Sea water is 
high in calcium compared to fresh water and 
histological observations on the corpuscles of 
STANNIUS indicate that the glands are more 
active in sea water than in fresh water fish.

 ULTIMOBRANCHIAL GLAND

Just as the  thyroid gland develops as a ventral 
outgrowth of the  pharynx at the level of the 
two first branchial pouches, so another struc-
ture, the ultimobranchial gland (Figs 13.31 to 
13.34), is derived from the last branchial pouch 
area in the embryonic fish. This tissue migrates 
backwards, during the development of the fish, 
to a position lying near the pericardium.

The gland is difficult to identify, even under the 
dissecting microscope. In teleosts the gland is 
unpaired lying in the midline and is generally 
located in the transverse septum between the 
abdominal cavity and the  sinus venosus  just 
ventral to the  esophagus. In some cyprinids 
(carp, goldfish, zebrafish – Figs 13.31 & 13.32) 
the gland is composed of small follicles, whe-
reas in the eel and the trout, it consists of two 
glandular units lining a central lumen. In small-
sized fishes (Figs 13.33 & 13.34), guppy, me-
daka…the gland shows a sheet-like structure 
and its observation is very limited. Calcitonin 
(CT) is produced by the  endocrine cells. 
Manipulation of the ultimobranchial gland hel-
ped establish roles for CT in the regulation of 
fluids, electrolytes, and mineral metabolism. 
The ultimobranchial gland also controls, appa-
rently with more precision than the corpuscles 
of STANNIUS, the serum calcium concentra-

tion, particularly in the female during the re-
production cycle.

PSEUDOBRANCH AND  CHOROID BODY

The  pseudobranch (Figs 13.35 to 13.36) is 
a red, gill-like structure derived from the first 
gill arch and attached to the internal surface 
of the  operculum. It is composed of gill lamel-
lae, connective tissue and blood vessels. The 
lamellae consist of  pseudobranchial cells on 
an underlying basement membrane. This lat-
ter is applied to a network of parallel blood 
capillaries which can be supported by thin 
cartilaginous  rods. The  pseudobranch has a 
direct vascular connection with the  choroid 
of the  eye (Fig. 13.37), which is composed of 
similar arrays of capillaries ( rete mirabile) al-
ternating with rows of fibroblast-like cells. The 
 pseudobranch is not present in all teleosts. 
Those fish which do not possess such structure 
(some Siluridae, Ictaluridae, Notopteridae, 
Cobitidae, Anguillidae...) invariably also lack a 
 choroid rete. Although it is considered to have 
an endocrine and regulatory function as well 
as a hyperoxygenation function for the retinal 
blood supply, these are still to be defined in 
full. 

PINEAL GLAND

For many years it has been thought that the 
pineal complex as a dorsal evagination of the 
 brain was a sensory organ in lower vertebrates 
and a glandular organ in higher vertebrates. It 
is now well accepted that the pineal (Figs 13.38 
& 13.39) in fish has a well-defined glandular 
activity and that indeed throughout the verte-
brates, it is a «photoneuroendocrine organ».

In bony fish the general histological appearan-
ce of the saccular pineal closely resembles a 
sensory organ with photoreceptors, supporting 
cells and larger cells with nerve cell characte-
ristics. The abundant sensory cells of the organ 
are large and club-shaped with well-defined 
nuclei and mitochondria; outgrowths from the-
se cells penetrate the lumen of the pineal.  This 
gland, connected to the third  ventricle is com-
pletely enclosed in a connective layer capsule 
and possesses a epiphyeal stalk lined by  epen-
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dymocytes. Electron-microscopic studies have 
been presented which indicate morphological 
evidence of endocrine activity in the  pineal or-
gan of several teleost fish. 

The gland contains melatonin, the enzyme 
HIOMT (hydroxyindole O-methyltransferase)  
necessary for the formation of melatonin, sero-
tonin and a number of free amino acids which 
may all act as chemical transmitters and have 
some physiological role.

ENDOCRINE CELLS OF THE GUT

Like in higher vertebrates small «regulatory 
peptides» have been identified in  endocrine 
cells of the fish gut. Their identification was 
performed with  immunohistochemical proce-
dures using appropriate (specific) antibodies.

The  endocrine cells of the  gastrointestinal tract 
are located in the mucosa and deliver their 
content to the bloodstream, the target organ 
can thus be at any distance from the  endocrine 
cells. Ten or more subtypes of  endocrine cells 
have been reported in teleost fishes (specific 
for bombesin, enkephalin, gastrin/cholecysto-
kinin, neurotensin, substance P, etc.). The phy-

siological role of these peptides, often common 
to the gut and the  brain, is beyond the scope 
of this atlas.

GONADS

In the testis interstitium are found small num-
bers of  endocrine cells, called  LEYDIG cells 
(see following chapter). A lot of steroids ( an-
drostenedione, testosterone, progesterone,...) 
have been isolated from the  testes of several 
teleosts. The details of the interaction between 
the  SERTOLI and  LEYDIG cells in the steroi-
dogenic pathway in fishes are far from clear.

The thecal and granulosal cells surrounding 
the  oocytes comprise the steroidogenic tissue 
of the  ovary. The primary ovarian oestrogen, 
17β-estradiol, is one of the primary factors in-
volved in the stimulation of synthesis of vitel-
logenin, the main constituent of the yolk of the 
 oocytes. 17β-estradiol also stimulates hepatic 
synthesis of proteins that form the chorion of 
the oocyte. Progestagens in fish are also thou-
ght to promote ovulation. In brief, the steroids 
exert both local and peripheral effects.
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Fig. : 13.1 Astato� lapia burtoni (MT / MM)

Fig. : 13.2  Barbus caudovi� atus (AB-H-E / MM)

Fig. : 13.3  Haplochromis burtoni (AB-PAS-H / HM)

Transverse sec� on of the hypothalamus-hypophyseal 
system. This system is a neuroendocrine complex in 
which blood vessels (portal veins) and axons link the 
hypothalamus (1) and the pituitary gland allowing 
endocrine communica� on between these two struc-
tures. The pituitary gland or hypophysis is divided 
into anterior epithelial (adenohypophysis - 2) and 
posterior nervous (neurohypophysis - 3) parts. 

* indicates the third ventricle of the diencephalon. 
1

*

2
3

Transverse sec� on of the hypothalamus-hypophyseal 
system. This survey photomicrograph of the pituitary 
gland demonstrates the rela� onship of the gland (1) 
to the hypothalamus (fl oor of the diencephalon - 2) 
from which it is suspended by the pituitary stalk (ar-
row). The cavity within the diencephalon is the third 
ventricle, fi lled with cerebrospinal fl uid.

11

2

Transverse sec� on through the hypophysis. On the 
basis of histology, two well-outlined areas, the ade-
nohypophysis (1) and the neurohypophysis (2) can 
be dis� nguished. 

The adenohypophysis is of epithelial origin and glan-
dular in nature ; the neurohypophysis has its origin in 
nervous � ssue and consists of neurosecretory nerve 
endings of the hypothalamo-hypophyseal tract, 
blood capillaries and suppor� ng glial cells (pituicy-
tes – thin arrows) bathing among the axons. As one 
can see there is considerable interdigita� on of the 
two regions, the neurohypophysis intermingling with 
cords of the adenohypophysis (arrows).

*

22

11
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Fig. : 13.4 Poecilia re� culata (MT / HM)

Fig. : 13.5  Barbus caudovi� atus (AB-H-E / HM)

Fig. : 13.6  Garra congoensis (MT / MM)

Transverse sec� on through the hypophysis. The glan-
dular nature of the adenohypophysis (1) can be easily 
dis� nguished from the nervous (without cell bodies) 
«uninspiring» aspect of the neurohypophysis (2). 

The neurohypophysis stores and releases hormones 
(isotocin, arginine vasotocin...) which seem to be in-
volved in osmoregulatory mechanisms.  

1
2

Pituitary stalk. The posterior pituitary hormones are 
synthesized by neurone cell bodies of the hypotha-
lamus and pass down the axons through the pitui-
tary stalk (arrow). These nerve fi bers arising from 
the hypothalamus (1) and forming the pars nervosa 
intermingle with cellular cords of the adenohypophy-
sis (2). Note neurosecretory material (short arrows) 
along the nerve fi bers. The pars nervosa of the pi-
tuitary gland is composed of cells (pituicytes) which 
are thought to be neuroglial in nature. These cells, 
which possess more or less oval nuclei (arrowheads) 
appear to support numerous unmyelinated axons 
travelling from the hypothalamus.

1

2

Secretory cells of the adenohypophysis. The ante-
rior pituitary is composed of large cords of cells that 
branch and anastomose with each another. These 
epithelial cells secrete a variety of hormones con-
trolling essen� al physiological processes and can 
be diff eren� ated by immunocytochemical methods. 
These cellular cords are surrounded by an extensive 
network of capillary sinusoids (bright red).



148     Figures  13.7 - 13.9              

Fig. : 13.7  Garra congoensis (MT / HM)

Fig. : 13.8  Poecilia re� culata (MT / MM)

Fig. : 13.9 Poecilia re� culata (MT / IM)

Secretory cells of the adenohypophysis. This photo-
micrograph is a higher magnifi ca� on of the previous 
document. By means of trichrome staining the pa-
renchymal cells of the adenohypophysis can only be 
divided into two groups : chromophiles and chromo-
phobes. The former stain blue, pink or orange, while 
the la� er stain poorly (arrows). * : erythrocyte in a 
capillary.

*

Urophysis. Also known as the caudal neurosecretory 
system the urophysis (1) is an endocrine gland as-
sociated with the caudal end of the spinal cord (2). 
Toward the end of the tail large neurosecretory cells 
are found in the spinal cord and their unmyelinated 
axons extend posteriorly to a network of capillaries. 
At this medium magnifi ca� on one of the last verte-
brae (3) and caudal epaxial muscles (4) are also pre-
sent. 

Both Chondrichthyes and Osteichthyes (but not all) 
have an urophysis, however a well-defi ned one is 
only seen in teleosts.

3

1

2

4

Urophysis. This photomicrograph is a higher magnifi -
ca� on of the previous fi gure. The urophysis (1) occu-
pies the center of the previous image and the end of 
the spinal cord (2) is on the le� . Hormones secreted 
by the neurosecretory cells pass down their axons 
through the neurosecretory tract (urophysis stalk 
- 3) to the urophysis. They are stored in the termi-
nal parts of the axons («bulbous � ps» - arrowheads) 
which are in in� mate contact with a well-developed 
vascular bed containing erythrocytes (arrows). The 
neurosecretory cell bodies (not visible) lying in the 
spinal cord have polymorphic nuclei and a basophilic 
cytoplasm.

The hormones (urotensins) secreted by this complex 
appear to play important roles in blood pressure, va-
soconstric� on and osmoregula� on.

11

22

33
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Fig. : 13.10 Scyliorhinus canicula (MT / MM)

Fig. : 13.11 Scyliorhinus canicula (MT / HM)

Fig. : 13.12 Acipenser gueldenstaed� i (MT / LM)

Interrenal � ssue. In the Chondrichthyans the inter-
renal gland is completely separated from the chro-
maffi  n � ssue (see Fig. 11.23). The interrenal itself lies 
along the medial edge of the posterior kidneys. This 
photomicrograph shows interrenal cell masses (*) 
surrounded by connec� ve � ssue (in turquoise) and 
nephron tubules.

There is no “adrenal gland” in fi sh but interrenal  and 
chromaffi  n � ssues.

In elasmobranch fi shes the adrenocor� cal � ssue or-
ganizes into a single compact gland which is located 
on and between the kidneys.

*

Interrenal � ssue. It is generally found that interrenal 
cells are quite homogeneous. The secretory cells are 
round or polygonal with a large prominent nucleus 
and one or more nucleoli clearly visible. The interre-
nal cells secrete steroids (1a-hydroxycor� costerone 
is the major cor� costeroid in elasmobranchs) and 
the form of these cells has been shown to change 
in response to various substances like hormones or 
drugs. Delicate collagenous trabeculae (in blue) se-
parate cells into irregular masses but there are no 
true lobules.    

Interrenal � ssue of the Russian sturgeon. In the te-
leosts the interrenal � ssue exhibits considerable 
morphological varia� on among taxonomic groups 
and even variability within families. In Chondrosteans 
it is dispersed throughout the kidney. The image 
shows masses of interrenal � ssue (*) embedded 
in the anterior kidney (hematopoie� c cells in deep 
orange). The whi� sh secretory cell aspect is due to 
the lipid droplets poorly stained by rou� ne histologi-
cal methods. The few collagen fi bers are in green.  

*

*
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Fig. : 13.13 Acipenser gueldenstaed� i  
   (PAS-H / MM)

Fig. : 13.14  Anguilla anguilla  (MT / HM)

Fig. : 13.15  Scyliorhinus canicula (MT / MM)

Chromaffi  n � ssue. In Chondrichthyes the chromaffi  n 
� ssue (*) is clearly separated from the interrenal 
� ssue and is organized in groups of chromaffi  n cells 
which are closely associated with the paravertebral 
sympathe� c ganglia (arrow – see also Fig. 12.32). In 
the dogfi sh islets of chromaffi  n � ssue lie along the 
inner borders of the kidneys and are distributed near 
the aorta and the postcardinal veins. The chromaffi  n 
mass is surrounded by green connec� ve � ssue and 
renal tubules.

The interrenal � ssue in sturgeons usually forms com-
pact bodies which are sca� ered along the length of 
kidneys and along the postcardinal veins. It is formed 
by cords of cells (1) lined by connec� ve � ssue (2) and 
permeated by blood sinuses (3). The steroidogenic 
cells (cor� sol is the principal cor� costeroid produced 
in Ac� nopterygians) possess a large, round nucleus 
and are characterized by a strong vacuoliza� on. Like 
the trichrome (previous image) the PAS method does 
not stain the cytoplasms whose lipid droplets have 
been dissolved by hydrophobic solvents used during 
the protocol. Note renal tubules (arrows) and hema-
topoie� c � ssue (*).

1

2
3

*

Interrenal � ssue. In eels the cor� coid � ssue is wi-
dely spread around the head kidney and forms islets 
surrounding and inves� ng the walls of the cardinal 
veins and their branches. Interrenal cells are o� en 
arranged in cords (*) separated by fi ne strands of 
collagenous fi bers (arrows) containing numerous 
large capillaries. *

*

1

*
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Fig. : 13.16  Scyliorhinus canicula (MT / HM)

Fig. : 13.17 Poecilia re� culata (MT / MM) 

Fig. : 13.18 Haplochromis mul� color  
   (AB-PAS-H / MM)

Chromaffi  n � ssue. Chromaffi  n secretory cells are 
generally more uniform and rounded in appearance 
than the interrenal ones. They secrete catechola-
mine hormones (adrenaline, noradrenaline) and are 
capable of rapidly releasing large quan� � es of the-
se substances in case of stress. The secretory cells 
usually have basophilic cytoplasm fi lled with the sto-
red catecholamine granules : they do not present the 
vacuolated cytoplasm which characterize steroid-se-
cre� ng cells in rou� ne sec� ons.

Thyroid gland. In most bony fi sh the thyroid gland is 
found in the branchial region along the ventral aorta 
and aff erent branchial arteries (long arrows). Thyroid 
is usually not a compact gland and consists most of 
the � me of numerous sca� ered units called follicles 
(short arrows). 

The thyroid gland secrete two iodine-containing hor-
mones : thyroxine (T4) and tri-iodothyronine (T3) 
which play signifi cant roles in maintaining general 
� ssue metabolism.

* : piece of car� lage - • : cross-sec� oned rhabdo-
myocytes - x : gill cavity  

• •

*

xx

The thyroid follicles (arrows) congregate into several 
clusters near to the zones where the aff erent bran-
chial arteries leave the ventral aorta. The cavi� es of 
the follicles are fi lled with thyroglobulin (brick red), a 
glycoprotein which stores T3 and T4. 

* : piece of hyaline car� lage / • : adipocytes

*

••

••
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Fig. : 13.19 Garra congoensis (MT / MM)

Fig. : 13.20  Garra congoensis (MT / HM)

Fig. : 13.21 Scyliorhinus canicula (MT / LM)

As usual, thyroid follicles (arrows) lie around bran-
chial blood vessels ; however this pa� ern of scat-
tered follicles can extend quite widely outside the 
pharyngeal region. In some teleosts bits of thyroid 
� ssue are found in unexpected areas like heart, kid-
ney, eyes… This migra� on of so-called heterotopic 
follicles is probably due to the fact that the gland is 
not encapsulated. Note the abundance of adipocytes 
(*). 

*

*

This high magnifi ca� on shows that thyroid follicles 
are units lined by a simple cuboidal epithelium. The 
follicular epithelial cells (arrows) surround a lumen 
containing a mass of homogeneous and coagulable 
fl uid called colloid (= thyroglobulin - in red). 

In this low-ac� ve thyroid gland picture the follicular 
cells appear fl a� ened and the follicles are distended 
by a large amount of colloid. 

In ac� ve glands the follicle epithelium is much taller 
and colloid is less abundant. In addi� on reabsorp� on 
vacuoles on follicular colloid can be seen and thyro-
globuline displays variously stained areas.  

General view of a lesser spo� ed dogfi sh thyroid 
gland. In elasmobranchs and a few species of bony 
fi shes the thyroid is a single compact gland covered 
by a connec� ve � ssue capsule (green - short arrows). 
It lies ventrally on the anterior bifurca� on («T») of 
the ventral aorta (*) coming from the conus arterio-
sus. Numerous green-stained follicles (long arrows) 
are found. Their size largely depends on the sec� on 
angle. 

The follicular structure of this thyroid gland is remar-
kably similar to that found in mammals. 

*
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Fig. : 13.22 Scyliorhinus canicula (MT / HM)

Fig. : 13.23  Parachanna obscura (MT / MM)

Fig. : 13.24  Gnathonemus petersii (MT / MM)

This magnifi ca� on exhibits a thyroid follicle that re-
presents the func� onal unit of this endocrine gland. 
The follicles are spherical or ovoidal structures which  
present cavi� es fi lled with colloid (ice blue). The 
thyroid follicles are surrounded and bound together 
by connec� ve � ssue (arrowheads). All car� laginous 
fi shes have a thyroid contained within a connec� ve 
� ssue capsule.

The follicular cells form a � ght epithelium (arrows) 
and have microvilli  (slightly discernible here) projec-
� ng into the follicular lumen. As compared to that of 
Fig. 13.20 the height of the epithelium is taller indi-
ca� ng a more ac� ve thyroid gland. 

Stria� ons in the colloid are artefacts.

Endocrine pancreas of a snakehead fi sh. In addi� on 
to an exocrine component lying mostly in fat of the 
intes� nal mesentery (see chapter 8), a pancreas en-
docrine component cons� tutes the islands or islets 
of LANGERHANS. 

The size of islet cells may vary with season and some 
teleosts show an aggrega� on of these cells into one 
or two pea-shaped glands called BROCKMAN bodies. 
Others, such as the present snakehead fi sh, have 
islets of � ssue (1) sca� ered among cords of diff use 
exocrine � ssue (2). Arrows point to exocrine ducts 
and collagen is stained blue. 

11

11

22

22

Endocrine pancreas. In most fi sh the endocrine 
pancreas consists of areas sca� ered through the 
exocrine part. This endocrine � ssue forms islets of 
LANGERHANS (1) composed of small cells with a pale 
stained granular cytoplasm ; in contrast, the large 
protein-secre� ng cells of the exocrine gland stain 
strongly (2). With H-E and trichrome stained prepa-
ra� ons, the - at least - three cell types of the islets 
are undis� nguishable from one another and immu-
nostaining methods are required to diff eren� ate 
between them.

11

22

22
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Fig. : 13.25  Corydoras paleatus (MT / MM)

Fig. : 13.26 Corydoras paleatus (MT / HM)

Fig. : 13.27 Anguilla anguilla (MT / HM)

Endocrine pancreas of an armored ca� ish. This mi-
crophotograph shows two encapsulated endocrine 
pancrea� c � ssues (islet of LANGERHANS - 1) and 
cords of diff use exocrine pancreas (*) located within 
connec� ve � ssue of intes� nal mesenteries.

Islets of LANGERHANS, as any endocrine gland, are 
not furnished with ducts : the large pancrea� c ducts 
here present (arrows) belong to the exocrine pan-
crea� c part and drain proenzymes toward the duo-
denum.   

11

*
*

Endocrine pancreas. This large islet of LANGERHANS 
lies among exocrine pancrea� c component. It con-
sists of clusters of hormone (insulin, glucagon…)-se-
cre� ng cells. The several endocrine cell types are ge-
nerally small and possess a poorly stained cytoplasm 
in comparison with that of the exocrine acinar cells 
(*). 

Insulin causes hypoglycemia and glucagon acts anta-
gonis� cally. 

**

11

Endocrine pancreas. This image, taken within an is-
land of LANGERHANS, demonstrates the appearance 
of this endocrine � ssue. The clumps of secretory cells 
are supported by delicate collagenous fi bers (not dis-
� nguishable here) with a rich network of fenestrated 
capillaries (unstained spaces - arrows) in between.

There is considerable diversity in the arrangement 
of the hormone-secre� ng cells of the fi sh endocrine 
pancreas. 
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Fig. : 13.28 Cyprinus carpio (MT / LM)

Fig. : 13.29  Cyprinus carpio (MT / MM)

Fig. : 13.30 Cyclopterus lumpus (MT / MM)

Corpuscle of STANNIUS (1). Holosteans and teleosts 
possess small bodies usually located on the latero-
ventral surface of the kidneys (2) and called corpus-
cles of STANNIUS. Typically they are paired, but their 
number can reach ten or more. These are endocrine 
bud-like evagina� ons arising from the embryonic 
kidney and involved in calcium homeostasis. 

11

22

Corpuscle of STANNIUS. This photomicrograph illus-
trates a large corpuscle of STANNIUS. Connec� ve � s-
sue (arrows) from the peripheral capsule penetrates 
the cellular mass dividing it into lobes consis� ng of 
cords or lobules.

It is generally admi� ed that the corpuscles are less 
numerous and larger in teleosts in comparison with 
those of gar pikes and bowfi ns (Holosteans). 

Corpuscle of STANNIUS parenchymal cells. The pene-
tra� ng connec� ve � ssue divides the corpuscle into 
several incompletely delimited lobes, within which 
the connec� ve � ssue (green) and capillaries (circles) 
ramify and establish contact with most secretory 
cells. At the basal side the glandular cells contain 
large secretory granules (with stanniocalcin – in red 
- see insert below) which will directly diff use into the 
bloodstream. 
Calcium concentra� ons are hi-
gher in seawater as compared 
to freshwater and histological 
observa� ons on the corpuscles 
of STANNIUS seem to indicate 
that the glands are more ac� ve 
in marine fi sh.
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Fig. : 13.31  Danio rerio (MT / MM)

Fig. : 13.32  Danio rerio (MT / HM)

Fig. : 13.33   Poecilia re� culata (MT / MM)

Ul� mobranchial gland. This endocrine gland is de-
rived from the last branchial pouch area in the em-
bryonic fi sh. In most fi sh the ul� mobranchial gland 
consists of one or two glandular units (arrows) ge-
nerally located in the transverse septum beneath the 
esophagus (*). On this image collagen is stained in 
green and the numerous esophageal mucus-secre-
� ng cells are unstained (arrowheads).  *
Ul� mobranchial glands pro-
duce the hormone calcitonin, 
which reduces the amount of 
calcium in blood and are part-
ly equivalent to the parafolli-
cular cells of the mammalian 
thyroid gland.

Ul� mobranchial gland. The parenchyma of the ul� -
mobranchial gland is composed of a non-structural 
cell layer and in some cyprinids like the zebrafi sh the 
gland comprises small follicles surrounding a narrow 
lumen (arrow). The arrowheads point to the striated 
muscle fi bers of the esophagus.

Ul� mobranchial gland. In small-sized fi shes the gland 
is diffi  cult to iden� fy : the gland shows a sheet-like 
structure and its observa� on can be very limited. 
This general view shows the loca� on of the gland (el-
lipse) in close associa� on with the sinus venosus (*). 

1 : atrium / 2 : pharynx / 3 : liver / 4 : small intes� ne / 
5 : erythrocytes in the sinus venosus.  

22

33
44

*
55

11
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Fig. :  13.34  Poecilia re� culata (MT / HM)

Fig. : 13.35  Pelvicachromis pulcher (AB-PAS-H / LM)

Fig. : 13.36  Pelvicachromis pulcher (AB-PAS-H / MM)

Ul� mobranchial gland. The arrow indicates the elon-
gated sheet-like � ssue of the ul� mobranchial gland 
a� ached to the cardiac sinus venosus (*). The gland 
is very thin and composed of one or two layers of se-
cretory cells. Liver is visible at the top of the picture.

The pep� de calcitonin is produced in ul� mobranchial 
glands and monitors blood calcium levels apparently 
more precisely than the corpuscles of STANNIUS.

*

Pseudobranch. The pseudobranch is a gill-like struc-
ture derived from the fi rst gill arch and located on 
the dorsal part of the operculum. This endocrine 
gland is composed of gill lamellae, connec� ve � s-
sue and parallel rows of blood vessels (capillaries). 
On this survey photomicrograph only the la� er are 
clearly visible (arrows). *  adipocytes. 

The pseudobranch is not present in all teleosts and 
its func� ons are s� ll highly conjectural.

*

Pseudobranch. At this medium magnifi ca� on the 
epithelial (pseudobranchial) cells of the lamellae 
(long arrows - below) and the network of parallel 
blood capillaries (arrowheads) containing nucleated 
erythrocytes are clearly visible. Parts of the pseudo-
branch can be supported by thin car� laginous rods 
(short arrows).
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Fig. : 13.37 Poecilia re� culata (MT / MM)

Fig. : 13.38  Haplochromis burtoni (AB-PAS-H / MM)

Fig. : 13.39  Haplochromis burtoni (AB-PAS-H / HM)

Choroid body of the eye. This photomicrograph de-
monstrates the choroid rete (rete mirabile - *) com-
posed of arrays of capillaries alterna� ng with rows of 
slender fi broblast-like cells. 

It is believed that the pseudobranchs are linked to 
the ocular choroid gland for the purpose of providing  
a well-oxygenated blood supply to the re� na. Fish 
who do not possess pseudobranchs invariably also 
lack a choroid rete. 

1 : re� na / 2 : sclera (see chapter 15)1

2

*

Epiphysis or pineal gland. This small endocrine gland 
is a non-image forming photodetector connected 
to the dorsal part (epithalamus) of the «between 
brain». In fi sh the pineal organ is basically a tubular 
or hollow sac-like structure. The photomicrograph 
shows the thin proximal stalk (long arrow) fi lled with 
cerebrospinal fl uid and the distal thickening (short 
arrow). One can also see polyhedral rhabdomyocy-
tes (on the top), cranial car� lage (in blue) and large 
unstained adipocytes.

Photomicrograph of the pineal gland end-vesicle. 
The pineal neuroepithelium is composed of several 
cell types, among which photoreceptors, neurons 
and glial cells separated by delicate collagenous fi -
bers (pale blue).

Hyaline car� lage is in blue and as usual the adipocy-
tes are unstained.

The epiphysis appears to receive data on the pre-
sence/absence of light. It produces melatonin, a 
hormone that seems to communicate informa� on 
about environmental ligh� ng and to have ac� ons on 
the pigment dispersion within the melanophores. In 
fi sh one can consider the pineal gland as a true «pho-
toneuroendocrine organ».
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Testes (Figs 14.1 to 14.17) are either lateral 
paired organs, or a single fused medial or-

gan located within the dorsal abdomen below 
the swimbladder. They may vary greatly in size 
depending on the age of the animal and the 
season. In Actinopterygii, mature  spermato-
zoa leave the testis by ductuli efferentes and 
reach the genital pore by two ducti deferentes 
or spermiducts (Fig. 14.9) that usually merge 
caudally. In elasmobranchs ductuli efferentes 
(Figs 14.18 to 14.20), lined by a pseudostra-
tified columnar  epithelium course through the 
 epigonal organ (see chapter 5) and enter the 
epididymis (Figs 14.18 to 14.21). Pairs of duc-
tuli efferentes join to form the  ductus epididy-
midis which receives secretions from the bran-
ched tubular LEYDIG’s gland. Secretions from 
this gland appear to be similar to those of the 
mammalian prostate and seem to be involved 
in the formation of  spermatozoa into bundles.
The testis itself is organized into lobules orien-
ted towards the central lumen.

Germ cells progress through several distinct cy-
tological stages during spermatogenesis. Germ 
cells located within the stroma of the tubule 
wall give rise to primary  spermatogonia. These 
are large cells with eosinophilic cytoplasm and 
a distinct nucleus containing dense chroma-
tin. Each primary  spermatogonia undergoes a 
series of mitotic divisions to produce a cluster 
of secondary  spermatogonia encapsulated wi-
thin a  cyst. Each  cyst contains cells at the same 
stage of differentiation, forming a clone. The 
 cyst wall arises from a SERTOLI cell associated 
with the original germ cell. Clusters of cells re-
sulting from divisions of the original germ cell 
maintain a consistent stage of development 
within the  cyst. Secondary  spermatogonia are 
smaller than primary  spermatogonia with large 
lightly basophilic nuclei and little cytoplasm. 
Primary  spermatocytes, the result of another 
round  of mitotic divisions, are smaller still with 
increasingly basophilic nuclei. Primary  sper-

matocytes undergo the first meiotic division to 
produce secondary  spermatocytes (haploid). 
Still contained within the  cyst, these cells are 
again smaller and have increasingly dense ba-
sophilic nuclei. Secondary  spermatocytes un-
dergo a second meiotic division. The resulting 
spermatids have condensed, intensely baso-
philic, nuclei and very little cytoplasm. At this 
stage the  cyst ruptures releasing the sperma-
tids into the testis lumen where final matura-
tion takes place. Each spermatid develops into 
a spermatozoon.  In the male guppy all the 
 sperm of a number of cysts ripen at the same 
time and are discharged as  spermatozeugmata 
(or packets of  spermatozoa - Figs 14.7 & 14.8) 
into the lumen of the  sperm ducts containing 
secretions of seminal fluid. In the testis intersti-
tium are found small numbers of  LEYDIG cells 
(Figs 14.22 & 14.23). These interstitial cells are 
polymorphous with spherical nuclei and show 
some characteristics of steroid hormone pro-
duction. Furthermore, interstitial cells undergo 
maximal development (thus seeming to signal 
secretory activity) just before and during the 
breeding period; their presence may be partly 
obscured, before spawning, by the crowding 
and distention of the testis with  sperm.

The spermatogenetic process is seasonal 
in some fish and more or less continuous in 
others. For example, the testis of the perch is 
smallest from late June to late August (Northern 
hemisphere). Spermatogenesis then proceeds 
rapidly enough so that by early November the 
gonad has reached its greatest size. Testicular 
volume, an indicator of spermatogenetic rate, 
in the top-minnow, Gambusia affinis, is eight 
times as great in summer as in winter.

FEMALE

The morphological variety seen in the female 
reproductive tract and ovaries is immense. 
This is mirrored by the fact that oviparity, with 
eggs being shed into the water either for a brief 
spawning period each year, or at short inter-
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vals throughout the year, ovoviviparity and 
also viviparity are all common phenomena in 
this fantastic group.

Teleosts are unique among vertebrates in ha-
ving hollow ovaries resulting from the embryo-
nic development of longitudinal ovarian folds 
that eventually fuse to enclose a coelomic ca-
vity. A short  oviduct (Fig. 14.42) conducts eggs 
to the outside via an exit between the anus and 
 urinary pore. In Salmonids the solid  ovary has 
no excurrent duct, eggs being discharged into 
the coelomic space and escaping by way of the 
abdominal pore.

Histological examination of ovarian tissue 
commonly reveals eggs at all stages of develo-
pment (Figs 14.28 to 14.39) and degeneration 
(atresia - Fig. 14.32). For some species, such 
as cyprinids, this is due to the fact that selected 
groups of  oocytes undergo maturation, with 
spawning activity being rhythmic through the 
reproductive period. For salmonid species that 
have synchronized spawning of all the viable 
 oocytes at a single time, the appearance of the 
 oocytes may be more uniform. 

The luminal surface of the  tunica albuginea 
folds into ovigerous lamellae oriented per-
pendicular to the long axes of each ovarian 
lobe. Lamellar walls are composed of germinal 
and follicular epithelia supported by a vascu-
lar connective tissue stroma.  Previtellogenic 
and  vitellogenic follicles can be observed (Figs 
14.28 to 14.37).

During the ovarian cycle, the  oocytes can be 
classically divided into five to six stages, accor-
ding to major morphological characteristics of 
oocyte growth. In this text, three main phases 
will be emphasized : the previtellogenic, the vi-
tellogenic and the mature oocyte phases.

During the previtellogenic phase, the  oocytes 
(sometimes of very large diameter) show ho-
mogenous strong basophilia of the ooplasm. 
The nuclei contain many (up to 20) prominent 
nucleoli, often next to the nuclear membrane. 
The  oocytes are surrounded by a single layer 
of squamous  follicle cells (Fig. 14.38). Together 
with oocyte growth, the size of the nucleus also 

increases and cortical alveoli are detected in 
the ooplasm; these spherical structures appear 
empty. The cortical alveoli progressively in-
crease in number to form peripheral rows.

The apparition of yolk granules (proteins) and 
fat vacuoles in the ooplasm defines the vitel-
logenic  oocytes which reach their maximum 
size at the end of this stage. The cytoplasm 
begins to fill with yolk spheres, granules or glo-
bules (Figs 14.39 to 14.41). These structures 
maintain their integrity throughout the oocyte 
growth, without merging into a continuous 
mass of fluid yolk. The ooplasm seems paler. 
The nuclear membrane shows an irregular as-
pect.

The start of the ripe (mature) stage is indica-
ted by the peripheral migration of the nucleus 
(germinal vesicle) toward the animal pole and 
the dissolution of the nucleus membrane.

Owing to the large size of the ova resulting from 
the accumulation of yolk reserves, the granu-
losa and  thecal cells become tightly stretched 
and flattened as the  follicle matures, making 
these cell layers difficult to identify in sections 
prepared for light microscopy.

Following the final stage of oogenesis, ripe  oo-
cytes are released into the ovarian lumen. This 
final stage is difficult to follow because of the 
shrinkage and distortion of these cells during 
normal processing.

The spent ovaries are composed of  atretic 
(degenerate) follicles, immature  oocytes and 
mature eggs left unspawned and are often 
bloodshot in appearance. This image is a good 
indicator of recent spawning and also that the 
fish have reached maturity. As you have read 
the organization of the developing ovarian  fol-
licle differs between the mammalian and non 
mammalian vertebrates.  Corpora lutea have 
been described in some fish ovaries.  In spe-
cies of oviparous teleosts in which fertilization 
is external, the  corpora lutea are poorly deve-
loped transient structures and, when studied, 
lack histochemically detectable steroidogenic 
enzymes. 



Reproductive system       161                           

A predominant feature of all vertebrate ovaries 
is that follicles can degenerate (Fig. 14.32) at 
any stage of development leading to the pro-
duction of  corpora atretica. Vitellogenic follicles 
are more prone to atresia than  previtellogenic 
follicles.

Ovoviviparous and viviparous fish are live-bea-
ring species that require internal fertilization. 
(claspers or  myxopterygia in Chondrichthyes 
- Fig. 14.24 /   gonopodium in Poeciliidae – Figs 
14.25 to 14.27). In ovoviviparous forms the 
eggs are retained and fertilized within the 
body, but the young receive no nutrients from 
the mother – they must rely solely on what is 
provided in the yolk (lecitotrophy).  In the ge-
nus Heterandria (Poeciliidae), a simple kind of 
pseudoplacenta is found. In this case, the walls 
of the ovarian follicles acquire an elaborate 
network of capillaries that extend out as villi 
and make intimate association with the exter-
nal surface of the developing embryos.

Many sharks (blue, hammerhead, lemon, spot-
tail…) are viviparous. In the same way, inside 
the order Cyprinodontiforms, the Goodeidae 
(indigenous to the central plateau of Mexico) 
are considered true viviparous species. They 
developed interesting particularities in their 
reproductive biology, such as a gestation pe-

riod of several weeks within the hollow  ovary. 
Morphological and functional adaptations of 
both the female fish and embryo make this 
possible. Structures that facilitate the transfer 
of nutrients and oxygen from the maternal or-
ganism to the embryo, and mechanisms for the 
disposal of metabolic waste products, play an 
essential role. This has necessitated the deve-
lopment of specific placental exchange surfa-
ces and/or the transitory use of other organs 
for the support of the developing embryo. In 
Goodeidae, the most conspicuous structural 
adaptations are the so-called “ trophotaeniae”, 
which are food absorbing processes that grow 
out of the embryo hindgut (proctodaeum). 
These temporary outgrowths form a placental 
exchange site, which is in intimate contact with 
the ovarian liquor. Trophotaeniae are covered 
by a modified intestinal   epithelium. 

In cyprinodonts with follicular gestation, ma-
trotrophy (the mother provides the majority 
of resources to the developing offspring after 
fertilization) is accompanied by an enormous 
expansion of trophoderm that covers the peri-
cardial sac. The development of a trophotae-
nial placenta represents the evolutionary end 
in the formation of structural adaptations for 
viviparity in the cyprinodonts.
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Fig. : 14.1  Cyprinus carpio (PAS-H-AUR / LM)

Fig. : 14.2 Ctenopoma ansorgei (MT / MM)

Fig. : 14.3 Ctenopoma ansorgei (MT / MM)

Seminiferous lobules. Sperm may be available at all 
� mes during the reproduc� ve season or mature in a 
single or several succeeding periods. The cys� c type 
of spermatogenesis, where large numbers of sperm 
develop in unison inside envelopes (= cysts) that 
eject their contents into the seminiferous lobules, is 
most usual in fi sh. That is especially suited to species 
where a great number of gametes are suddenly re-
quired for external fer� liza� on.

This picture shows various sec� ons through semi-
niferous lobules. At this stage the cysts rupture re-
leasing the sperma� ds into the lumen where fi nal 
matura� on will take place (long arrows). Cysts with 
clones of germ cells at an iden� cal stage of sperma-
togenesis are also seen (arrowheads).

Tes� s. Spermatogenesis is said to be unrestricted 
meaning that matura� on of sperm occurs along the 
en� re length of the seminiferous lobules. Testes are 
covered by an albuginea connec� ve capsule contai-
ning smooth muscle and blood vessels. The capsule 
sends septa into the organ forming seminal lobules 
composed of various cysts.

This photomicrograph illustrates seminiferous lobu-
les containing numerous cysts at more (short arrows) 
or less (long arrows) advanced stages.

Tes� s. Several cysts at diff erent stages of matura� on 
are illustrated. Germ cells progress through several 
dis� nct cytological stages during spermatogenesis.  

1 : cysts with secondary spermatogonia / 2 : cysts 
with spermatocytes / 3 : cysts with sperma� ds or 
spermatozoa.

The diff erent maturity stages are in sequence : germ 
cells −> primary spermatogonia (diploid 2n – the 
largest cells with a clear cytoplasm and showing no 
cysts) −> secondary spermatogonia (2n - smaller and 
encapsulated within a cyst comprising a few cells) 
−> primary spermatocytes (2n – with a prominent 
nucleus and fi lamentous chroma� n) −> secondary 
spermatocytes (haploid n - smaller and with slightly 
condensed chroma� n) −> sperma� ds (n – scarce cy-
toplasm and condensed basophilic nucleus) −> sper-
matozoa (n - the smallest cells of the spermatogenic 
lineage with a very dense nuclei).
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Fig. : 14.4 Ctenopoma ansorgei (MT / HM)

Fig. : 14.5 Ctenopoma ansorgei (MT / MM)

Fig. : 14.6  Cyclopterus lumpus (MT / HM)

Tes� s. Several cysts, each at the same development 
stage, are shown. Some of them contain spermato-
gonia (1) or spermatocytes (2) others display sper-
ma� ds (3). Cyst wall arises from a SERTOLI cell asso-
ciated with the original germ cell.

Each cyst containing cells at the same stage of diff e-
ren� a� on forms a clone.

A spawning tes� s showing three lobules. In the cen-
tre of the picture the lumen is fi lled with immature 
spermatozoa (arrows). Spermatozoa concentrate in 
the seminal lobules a� er breaking through the cyst 
wall. Cysts with germ cells at diff erent stages of de-
velopment are also displayed.

Late maturing tes� s. Lobules are swollen with sperm 
(*) that are typical of fi sh in breeding condi� on. The 
cyst wall has broken up whereby the spermatozoa 
are released into the lobule lumen. 

The maturing tes� s is fairly voluminous and may 
occupy up to 25% of the abdominal cavity. Ac� ve 
spermatogenesis occurs and sperma� ds as well as 
spermatozoa are more abundant in the lumen of the 
seminal lobules.
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Fig. : 14.7  Poecilia re� culata (MT / MM)

Fig. : 14.8  Poecilia re� culata (MT / HM)

Fig. : 14.9  Poecilia re� culata (MT / MM)

Sagi� al sec� on through the tes� s of an adult guppy. 
In this species the tes� s is bilobed and is composed 
of cysts-containing tubules which radiate from the 
two main sperm ducts toward the periphery where 
spermatogonia I are associated with SERTOLI cells. 
As spermatogenesis proceeds, cysts with the dif-
ferent spermatogene� c stages  (spermatogonia II 
- spermatocytes I - spermatocytes II - sperma� ds 
- spermatozoa) migrate from the periphery toward 
the sperm ducts. The spermatozoa of the guppy 
are produced in the form of unencapsulated sperm 
bundles called spermatozeugmata. In the la� er the 
heads of spermatozoa point outward (a� ached to 
the SERTOLI cells lining the cysts) while their tails 
point to the centre.  Then the SERTOLI cells fuse with 
the wall of eff erent duct, the cysts open and sper-
matozeugmata are released in the main sperm duct. 
Finally spermatozeugmata enter the   gonopodium 
before ma� ng.

1 : spermatocytes - 2 : sperma� ds - 3 : spermatozeug-
mata surrounded by Sertoli cells - 4 : spermatozeug-
mata released into the lumen of the main eff erent 
duct - 5 : hypertrophied SERTOLI cells transforming 
into eff erent duct cells - 6 : cuboidal or columnar epi-
thelium lining the eff erent duct - 7 : protec� ve secre-
� on produced by the duct epithelium    

Mature tes� s of a guppy. This micrograph shows free 
spermatozeugmata in the lumen (*) of the eff erent 
duct. The spermatozeugmata are aggrega� ons of 
spermatozoa in which the heads point to the peri-
phery (1) simula� ng a columnar epithelium ; the tails 
are spirally oriented to the centre (2).   

Into the female reproduc� ve tract, the spermato-
zeugmata rapidly dissociate into free-swimming 
spermatozoa before their migra� on to the ovarian 
cavity.

Sec� on close to the sagi� al plane at the level of the 
urogenital and anal regions. In the tes� s (1) the lu-
men of the end of the main eff erent duct is fi lled with 
numerous spermatozeugmata (2) which will pass 
through the spermiduct (3). Urine exits the blad-
der (4) via the urethra (5). The spermiduct and the 
urethra join into the urogenital sinus (6) which opens  
just behind the anus (7). Remember that spermato-
zeugmata enter in the   gonopodium before ma� ng. 
The epithelium of the rectum (8) is slightly folded 
and does not form villi. 
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Fig. : 14.10  Scyliorhinus canicula (MT / LM)

Fig. : 14.11  Scyliorhinus canicula (MT / LM)

Fig. : 14.12  Scyliorhinus canicula (MT / MM)

General view (transverse sec� on) of a mature dogfi sh 
tes� s. The tes� s contains spheroidal lobules arranged 
in zones corresponding to the dis� nct stages of sper-
matogenesis. Each lobule is made of (spermato)cysts 
surrounding a central cavity. Lobules originate in the 
ventrolateral germina� ve zone and progress linearly 
(follow the arrow) to the opposite dorsal zone where 
spermia� on occurs. 

Four zones are usually visible by light microscopy. 1 : 
germina� ve zone with immature lobules and sper-
matogonia - 2 : lobules with primary or secondary 
spermatocytes - 3 : area composed of lobules with 
early sperma� ds - 4 : late sperma� ds or immature 
spermatozoa. 

The epigonal organ (5 – see Figs 5.13 & 5.14) par� ally 
envelops the elasmobranch gonads and the tes� s is 
enclosed by a thin capsule of collagenous � ssue ( al-
buginea - 6). 

Low magnifi ca� on of dogfi sh tes� s showing zonated 
arrangement of lobules. The four zones of lobules 
with spermatogonia (1), spermatocytes (2), early 
sperma� ds (3) and late sperma� ds or immature 
spermatozoa (4) are dis� nguishable. 

Lobules radiate from the germinal zone (1) and pro-
gress linearly across the tes� s. They are made up of 
cysts which are comprised of one SERTOLI cell asso-
ciated with germ cells all at the same stage of deve-
lopment.    

Testes are covered by a connec� ve capsule (  tunica 
 albuginea - arrow) containing blood vessels and a 
few smooth muscle fi bers.

Dogfi sh tes� s. This micrograph shows the two pe-
ripheral zones of the tes� s : the zone with lobules 
containing spermatogonia (1) and the zone (2) where 
the primary spermatocytes (secondary spermatocy-
tes are rela� vely rare) represent the main cellular 
type. The thin capsule is arrowed.  
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Fig. : 14.13  Scyliorhinus canicula (MT / HM)

Fig. : 14.14  Scyliorhinus canicula (MT /MM)

Fig. : 14.15  Scyliorhinus canicula (MT / MM)

Lobules of the germina� ve zone. At the centre of the 
picture a small spermatogonial lobule displaying a 
central cavity is clearly seen. Histological observa� on 
shows spermatogonia (long arrows) and SERTOLI cell 
nuclei (short arrow) which can be located both in an 
adluminal (a) or a peripheral (b) posi� on. Lobules 
are surrounded by connec� ve � ssue (turquoise) with 
dark elongated fi broblast nuclei (arrowheads). 

Through the course of spermatogenesis, SERTOLI 
cells increase in size and in the abundance of steroi-
dogenic organelles. 

Lobules with early sperma� ds. This stage is cha-
racterized by the radially arrangement of the early 
sperma� ds and by the condensa� on of their nuclei. 
Sec� ons through fl agella can be seen at the centre 
(*). 

Lobules are separated by li� le connec� ve � ssue 
(blue) containing blood vessels (arrows). 

In all stages of development, inters� � al � ssue was 
sparse and only some rela� vely undiff eren� ated 
LEYDIG-like cells are present.

Lobules with sperma� ds during the last stages of 
spermatogenesis. On the side opposite to the ger-
mina� ve zone, near the epigonal organ, lobules 
contains cysts with well-diff eren� ated sperma� ds. 
One can recognize these stages by the peripheral 
arrangement of sperma� ds in � ght compacted bun-
dles (arrows) and by the massive presence of curved 
fl agella (*).   
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Fig. : 14.16  Scyliorhinus canicula (MT / HM)

Fig. : 14.17  Scyliorhinus canicula (MT /HM)

Fig. : 14.18  Scyliorhinus canicula (MT / LM)

Lobules with sperma� ds during the last stages of 
spermatogenesis. At this stage the SERTOLI cell nu-
clei (arrows) are s� ll located in periphery of the lobu-
le. The SERTOLI cell nucleus is easily recognizable by 
the presence of the nucleolus (circles). White arrows 
point to the � ghtly compacted parallel arrangement 
of the elongated sperma� d nuclei. 

This high magnifi ca� on shows one of the latest sta-
ges of spermatogenesis. In the present stage the 
SERTOLI cell nuclei (1) move and fi x between the � -
ght bundles of sperma� ds (2). 

Numerous fl agella (3) and a body of proteinaceous 
nature (4) secreted in the cytoplasm of each SERTOLI 
cell are also found.  

Eff erent ductules and epididymis. The male genital 
ducts of the lesser spo� ed dogfi sh are arranged in 
this sequen� al order : ductuli eff erentes (vas eff e-
rens) –> epididymis –> ductus deferens and seminal 
vesicles. Sperm passes from the testes to the kidneys 
within the eff erent ductules, and a� er passing throu-
gh the anterior kidney it enters the ductus deferens 
toward the cloaca. 

This micrograph illustrates the highly convoluted 
epididymis fi lled with spermatozoa (*) cut in va-
rious planes of sec� on. Eff erent ductuli are visible 
(arrows).

The LEYDIG’s gland is the por� on of the anterior me-
sonephros which has lost its urinary func� on. It is 
made up of secretory tubules whose secre� ons are 
discharged into the epididymis. 
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Fig. : 14.19  Scyliorhinus canicula (MT / MM)

Fig. : 14.20  Scyliorhinus canicula (MT / MM)

Fig. : 14.21  Scyliorhinus canicula (MT / HM)

Ductuli eff erentes and epididymis. In elasmobranchs 
ductuli eff erentes (1) course through the epigonal 
organ (see chapter 5) and enter the epididymis (2) 
fi lled with numerous  spermatozoa. Pairs of eff erent 
ducts join together to form the  ductus epididymidis 
which receives secre� ons from the branched tubu-
lar LEYDIG’s gland. Cross sec� ons of the vas eff erens 
usually present a regular and circular profi le.

In the epididymis spermatozoa develop the capacity 
for mo� lity and form bundles in the distal por� on.

The centre of this photomicrograph displays sec� ons 
through the eff erent ductules. The la� er are sur-
rounded by the convoluted epididymis mainly fi lled 
with spermatozoa (*). 

Ductules are lined by a tall pseudostra� fi ed ciliated 
columnar epithelium (arrows). The underlying con-
nec� ve � ssue is rich in collagen fi bers (in blue). The 
highly coiled  ductus epididymidis is lined by a high 
(ini� al segment) or low (terminal segment) pseudos-
tra� fi ed epithelium. 

The epithelia lining the segments of the epididymis 
and the secretory tubules of the LEYDIG’s gland are 
specialized for protein secre� on.  

Wall of the epididimys. The lumen (*) of  the  ductus 
epididymidis is mainly fi lled with spermatozoa but 
also with SERTOLI cells and fragments of sperma-
tocysts. The pseudostra� fi ed columnar epithelium 
(long arrows) is supported by connec� ve � ssue (in-
digo blue – short arrows) and some smooth muscular 
cells (•) may be present in the distal wall.
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Fig. : 14.22  Ru� lus ru� lus (H / MM)

Fig. : 14.23 Ru� lus ru� lus (MT / HM)

Fig. : 14.24  Scyliorhinus canicula (MT / MM)

Inters� � al cells in a low ac� ve tes� s. In the inters� -
� um small numbers of LEYDIG cells (arrows) which 
synthesize and secrete the male sex (steroid) hormo-
nes are found. These inters� � al cells are polymor-
phous with spherical nuclei. The cytoplasm contains 
numbers of lipid droplets dissolved by hydrophobic 
solvents used during the rou� ne histological proto-
col. The other cells (*) of the micrograph are SERTOLI 
cells and spermatogonia : this tes� s has been dissec-
ted a� er the breeding period. 

This image shows a cluster of some inters� � al cells 
(arrow) surrounded by closely-packed SERTOLI cells 
and spermatogonia (*). The MASSON’s trichrome 
poorly stains the steroid-containing vacuoles of the 
cytoplasm. 

Like in the previous picture the tes� s has been re-
moved a� er the breeding period. LEYDIG cells mainly 
secrete testosterone.

Transverse sec� on of a dogfi sh clasper organ. In a 
appreciable number of fi sh (some teleost families, 
Chondrichthyes) the fer� liza� on is internal. Males 
thus have intromi� ent organs like the claspers (pre-
sent fi gure) in elasmobranchs or gonopodia (see the 
three next images) in Poecillidae for instance.

In male Chondrichthyes the medial por� on of the 
pelvic fi n is modifi ed into the clasper organ. Claspers 
also known as  myxopterygia are paired organs sup-
ported by fi n car� lages and that contain a groove 
along which sperm packets are conveyed into the 
female cloaca. Spermatozoa are ejected by muscular 
organs (siphon sacs) which use seawater to propel 
the sperm along the groove. This photomicrograph 
shows a cross sec� on through the groove which is 
lined by a stra� fi ed cuboidal epithelium (arrows) 
supported by dense connec� ve � ssue (blue). Sharks 
(like Scyliorhinus canicula) with a primi� ve mode of 
reproduc� on are oviparous. Eggs are laid in the form 
of egg cases (made up kera� n) which a� ach to algae 
or rocks.   
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Fig. : 14.25 Poecilia re� culata (MT / MM)

Fig. : 14.26 Poecilia re� culata (MT / HM)

Fig. : 14.27  Poecilia re� culata (MT / MM)

Longitudinal sec� on of the   gonopodium. In the 
Poeciliidae for instance, the males have a   gono-
podium which is an intromi� ent organ developed 
from modifi ed anal fi n rays. It is a tube-like structure 
through which the sperm is ejected into the female’s 
genital tract. 

The epithelium (long arrows) covering the   gonopo-
dium is composed of several layers (stra� fi ed squa-
mous epithelium). * shows erythrocytes bathing in 
large central blood sinuses. The thick epithelium is 
supported by a basement membrane (short arrow).

Parasagi� al sec� on of the   gonopodium showing the 
distal end. This micrograph shows the thick stra� fi ed 
squamous epithelium (arrow) which is similar to that 
covering the fi ns except for mucus-secre� ng cells. 
The   gonopodium is formed of specialized rays at the 
front of the anal fi n. At the centre of the image some 
collagenous fi bers (in green) and erythrocytes (in 
orange) are seen. 

A sagi� al sec� on at this level would have shown the 
genital pore through which spermatozeugmata (see 
Figs 14.7 & 14.8) are transferred into the female. 

Gonopodium musculature. Gonopodia of male te-
leosts are o� en elongated modifi ca� ons of fi n rays 
and are directed posteriorly. For copula� on, the 
  gonopodium swings forward and sperm bundles 
(spermatozeugmata) are directly transported into 
the female cloaca. Gonopodium is raised, or erected, 
by skeletal muscle at its base (long arrows). These 
muscular fi bers (rhabdomyocytes) are o� en suppor-
ted by skeletal elements (car� lage in turquoise – * 
/  bone in orange - arrowhead). On top the ureters 
(short arrows) are found.

In very few teleost species, female have a copulatory 
organ they insert into the male genital pore for re-
ceiving sperm.
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Fig. : 14.28 Danio rerio (MT / LM)

Fig. : 14.29 Danio rerio (AB-PAS-H / LM)

Fig. : 14.30  Parachanna obscura (H-E / LM)

Ovary. In most teleost fi shes the ovary is a hollow 
organ into which extend numerous longitudinal ovi-
gerous folds lined by germinal epithelium. The germ 
cells mul� ply and transform into primary oocytes 
(previtellogenic follicles) which undergo vitelloge-
nesis (vitellogenic follicles) when yolk is deposited in 
the cytoplasm. In addi� on to the previtellogenic and 
the vitellogenic phases, a mature oocyte phase can 
also be dis� nguished. 

This low power view shows various oocyte develo-
pmental stages. The long arrows and short arrows 
point, respec� vely, to previtellogenic and vitelloge-
nic oocytes.
On the bo� om of the image one can see a transverse 
sec� on through the posterior intes� ne (*).

The next micrographs show nine views of beau� ful 
oocytes at diff erent stages of development. We do 
not resist the pleasure of showing you these fabu-
lous brightly-coloured images !

General view of the ovary. Fish ovaries are elongate 
structures oriented longitudinally within the abdo-
minal cavity. This part of ovary contains dark previtel-
logenic oocytes (1), early vitellogenic oocytes (2) and 
two nearly mature oocytes (3). The arrow indicates a 
cross sec� on through the small intes� ne.

Like the testes the ovaries are enclosed in a fi brous 
connec� ve � ssue called   tunica albuginea (4).

**

Ovary of snakehead fi sh captured from the wild. This 
species is an asynchronous spawner and the gonads 
contain individual oocytes in three or more deve-
lopment stages. For a more detailed descrip� on of 
the ova development several stages can be defi ned 
according to major morphological characteris� cs of 
oocyte growth. 
Stages I & II : oocytes located within the germinal 
epithelium ; respec� vely with lightly eosinophilic to 
basophilic cytoplasm. 
Stage III :  oocytes break from the germinal epithe-
lium ; they are enveloped by a simple squamous fol-
licular epithelium ; (provitelline) nucleoli appear at 
the periphery of the nucleus. 
Stage IV (beginning of vitellogenesis) : appearance 
of yolk granules and fat vacuoles in the ooplasm ; a 
dis� nct chorion (= vitelline envelope) seats beneath 
the follicular epithelium. 
Stage V : increasing of yolk vesicles which fi ll the 
en� re ooplasm except beneath the chorion ; the nu-
clear envelope begins to degenerate and the nucleus 
migrates peripherally before the fi nal matura� on 
stage.
The previtellogenic oocytes display strongly basophi-
lic ooplasms. Stage III oocytes (1) - stage IV oocytes 
(2) - stage V oocytes (3). 
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Fig. : 14.31 Danio rerio (PAS-H-OR / MM)

Fig. : 14.32 Schilbe mystus (MT / HM)

Fig. : 14.33  Parachanna obscura (PAS-H / HM)

Ovary. Early (1) and late (2) stage IV vitellogenic oo-
cytes with cor� cal alveoli and yolk granules (arrows). 
The appari� on of yolk granules (proteins) and fat 
vacuoles in the ooplasm defi nes the vitellogenic oo-
cytes which reach their maximum size at the end of 
this stage (stage V). The ooplasm begins to fi ll with 
yolk spheres, granules or globules. These structu-
res maintain their integrity throughout the oocyte 
growth, without merging into a con� nuous mass of 
fl uid yolk. 

N: nucleus / 3 : stage III oocytes (previtellogenic).

Part of ovigerous lamellae showing stages II (1) and 
III (2) oocytes of various sizes. The nuclei have not 
been preserved during the protocol (artefacts - *). 
The arrow indicates an atre� c follicle and the lique-
fac� on of yolk granules. Histological examina� on of 
ovarian � ssue commonly reveals eggs at all stages of 
development and degenera� on (atresia). 

Follicular atresia is a common phenomenon in verte-
brate ovaries and involves both the oocyte and the 
follicular wall degenera� on. 

Photomicrograph of a primary growth oocyte (stage 
III). Note the heavily basophilic cytoplasm (purple) 
around the germinal vesicle (nucleus - N). The la� er 
contains numerous perinuclear nucleoli (thin lines). 

Several lampbrush chromosomes (arrowheads) are 
apparent within the germinal vesicle. Lampbrush 
chromosomes are chromosomes which have begun 
to spread out and which form numerous symmetrical 
loops. The oocyte is surrounded by a single layer of 
squamous follicle cells ( zona granulosa - arrows).

During the previtellogenic phase, the oocytes show 
homogeneous strong basophilia of the cytoplasm. 
The nuclei may contain many (up to 20) prominent 
nucleoli, o� en next to the nuclear membrane. 
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Fig. : 14.34  Danio rerio (AB-PAS-H / HM)

Fig. : 14.35  Danio rerio (MT / MM)

Fig. : 14.36 Perca fl uvia� lis (PAS-H / MM)

Early or mid-vitellogenic oocyte (stage IV). Young 
yolk globules (circles) are abundant in the periphe-
ral ooplasm. The forma� on of the globules proceeds 
by and by towards the inner part of the cytoplasm. 
These yolk globules are stained magenta with the 
PAS method. The process of yolk deposi� on in oocy-
tes is called vitellogenesis.

The centrally located germinal vesicle (*) displays 
a large number of peripheral nucleoli (arrowheads) 
just beneath the nucleus envelope. This nucleoli mul-
� plica� on is necessary for the forma� on of a popula-
� on of ribosomes suffi  ciently large to last during the 
cleavage period.    

The vitelline envelope or chorion (also called   zona 
radiata - 1) is stained magenta and is surrounded by 
squamous follicle cells ( zona granulosa - 2). 

• : artefact = space between ooplasm and chorion.

*

Zebrafi sh ovary showing previtellogenic oocytes 
(arrows) and, in the center of the picture, a stage IV 
oocyte (early vitellogenic) with yolk granules (green 
and pinkish) and a centrally located germinal vesicle 
containing peripheral nucleoli (red).

Under the light microscope, yolk appears as a fl uid 
in which globules and granules of various sizes are 
dispersed.

1 : peripheral ooplasm - 2 : vitelline envelope.

Large vitellogenic oocyte (stage V). At this stage, yolk 
granules (magenta) and yolk vacuoles (pink or white) 
have invaded almost all the ooplasm. The oocyte is 
surrounded by a well-developed  zona radiata (long 
arrow) and the follicular epithelium is obvious (short 
arrows). The germinal vesicle has broken down.

In some fi sh, ovula� on and spawning occur almost at 
the same � me, whereas in others (Salmonidae) ovu-
lated oocytes are retained in the peritoneal cavity 
and spawning takes place later.
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Fig. : 14.37  Perca fl uvia� lis (PAS-H / HM)

Fig. : 14.38 Parachanna obscura (H-E / IM)

Fig. : 14.39 Danio rerio (MT / IM)

Vitellogenic oocyte (stage V). The cytoplasm is fi lled 
with yolk spheres, granules or vacuoles shown by 
wine staining with the PAS method. Oil droplets or 
globules (unstained) reside in the more central oo-
plasm. Oocytes are surrounded by an outer thecal 
layer and an inner granulosa layer. Here the granu-
losa and thecal cells are � ghtly stretched and fl a� e-
ned making these cell layers, par� cularly the theca, 
diffi  cult to iden� fy.

Primary growth phase follicles (stage III). Detail of 
the follicular wall. The arrows point to the fl a� ened 
granulosa cell layer. A dis� nct chorion (= vitelline en-
velope) does not appear yet at this previtellogenic 
stage.

Part of oocyte with plenty of various-sized yolk glo-
bules. The arrow indicates an elongated follicular 
cell. At the end of vitellogenesis ovaries are packed 
with yolky oocytes which undergo matura� on and 
ovula� on under favourable condi� ons. 

During growth of the ovarian follicle, the teleost oo-
cyte becomes surrounded by an acellular coat, the 
vitelline envelope, or  zona radiata, consis� ng of 
some major proteins. In this micrograph this coat is 
obvious (*).

*
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Fig. : 14.40 Poecilia re� culata (MT / MM)

Fig. : 14.41 Poecilia re� culata (MT / HM)

Fig. : 14.42 Xiphophorus helleri (MT / MM) 

Isolated yolk granules and droplets coming from an 
embryo’s yolk sac content (pregnant female - remem-
ber that guppys are ovoviviparous fi sh). The yolk sac 
is an extraembryonic membrane which encloses the 
yolk and plays major roles (nutri� on and respira� on) 
in the development of the embryo. The la� er recei-
ves digested yolk via the the vitelline blood vessels 
developed in the mesoderm of the yolk sac. 

Isolated yolk granules and droplets coming from an 
embryo’s yolk sac content (pregnant female). Yolk is 
a global term for several chemical substances stored 
in the ooplasm. Its main cons� tuents are proteins 
(lipovitellin and phosphovi� n which form the mem-
brane-bound yolk platelets), fats (phospholipids, 
triacylglycerols… in droplet form) and few carbohy-
drates (glycogen granules). 

Oviduct. An oviduct (1), located above the rectum 
(2), generally leeds the eggs to the outside via an exit 
(genital pore) situated between the anus and the uri-
nary pore. Ripe ova are released into the cavity of the 
ovary which is con� nuous with the simple ciliated 
oviduct epithelium (arrowheads). The oviduct wall is 
rich in muscular fi bers (arrows). Collagen fi bers are 
in green.

2

1
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SENSORY SYSTEM AND COMMUNICATIONENSORY SYSTEM AND COMMUNICATION

1515  

Teleosts have various sense organs like an 
elaborate linea lateralis system, olfactory 

organs,  taste buds, eyes, membranous  laby-
rinth ( inner ear),  Weberian ossicles,  electric 
organs.

AUDITORY AND LATERAL LINE SYSTEM

IINNER EAR

The inner ear in fishes is typical of that of other 
vertebrates, having three semicircular canals 
(oriented in one horizontal and two vertical 
perpendicular planes) and three otolith cham-
bers or otolith organs : the  utriculus, the saccu-
lus and the   lagena (Figs 15.1 to 15.3). 

In the semicircular canals lined with simple 
squamous epithelium, local expansions named 
ampullae house sensory structures : the cristae 
ampullaris (Figs 15.10 to 15.14).

Each of the otolithic sacs contains a single 
hard, stony structure that is about three times 
denser than the rest of the fish body. These 
otoliths (Figs 15.3 to 15.7), the lapillus in the 
 utriculus, the sagitta in the sacculus, and the 
asteriscus in the   lagena, lie close to a sensory 
epithelium, named the macula. Maculae are 
patch-like collections of sensory hair cells and 
supporting cells (Figs 15.8 & 15.10). Like the 
semicircular canals, the otolithic sacs are filled 
with endolymph.

There are many aspects of the structures of the 
fish ear that vary between fish groups. Among 
these variations are the size and shape of the 
semicircular canals and of the otolith cham-
bers. There is interspecific and intraspecific 
otolith variability (mainly the sagitta and the 
asteriscus) and the distribution of different ty-
pes of sensory hair cells can also vary.

Fishes in general lack the various accessory 
devices by which in higher vertebrates sound 
waves reach the internal ear. However, the 

conduction of vibrations through the head ske-
leton to the internal ear can produce some de-
gree of hearing (lateral line sensations are also 
closely allied to hearing). In most fishes water 
vibrations, to be perceived, must set up head 
vibrations, and these in turn produce endo-
lymphatic vibrations which can be picked up 
by the hair cells of the inner ear.

Some bony fishes, however, have accessory 
structures which parallel in a way the “hearing 
aids” found in tetrapods, although evolved 
quite independently. In these fishes the  gas 
bladder is utilized as a device for the recep-
tion of vibrations. In herring-like teleosts this 
 gas bladder sends forward a tubular extension 
which comes to lie along side part of either 
membranous  labyrinth and can thus induce 
vibrations in the  endolymph. In a group of te-
leosts termed  Ostariophysi, which includes the 
Siluriformes, Cypriniformes, Characiformes... 
in which hearing is well developed, another 
method is used. Neural processes of the four 
most anterior vertebrae are detached and de-
velop independently to form the  Weberian os-
sicles. These articulate in series to form a rigid 
connection between the anterior chamber of 
the  gas bladder and the pars inferior ( sacculus-
   lagena complex) of the stato-acoustic organ. 
The ossicles operate somewhat in the same 
way as the ear bones of a mammal, transmit-
ting vibrations from the  gas bladder to the li-
quids of the internal ear. 

LATERAL LINE ORGAN

In fishes, as well as in larval amphibia, and 
some aquatic adult amphibia, a very complex 
sensory system exists, very polymorphic from 
the anatomical point of view, and generally 
known as the lateral line system (Figs 15.15 to 
15.21). This term alludes to the existence in 
many fishes of a lateral line of sense organs on 
both sides of the trunk (Figs 15.17 to 15.19). 
However, the head region (Figs 15.15 & 15.16) 
is largely supplied with sensory organs of the 
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same kind; therefore the term « lateral system» 
must be accepted in a larger sense to designate 
the whole array of nerve endings belonging to 
this extensive group.

When the histological and the cytological as-
pects of the lateral line sense organs are exami-
ned, it appears that in the majority of them we 
find a typical structure : the  neuromast.

The  neuromasts (Figs 15.18 to 15.21) comprise 
the sensory hair cells interspersed with suppor-
ting cells, covered by the cupula extending into 
the water, and enclosed in canals lined by a 
squamous  epithelium containing  mucous cells 
(Fig. 15.21). Generally, the canals on the head 
consist of bony grooves covered or not by the 
 skin (Figs 15.15 & 15.16), whereas the (usually 
single) trunk canal, stretching from behind the 
 operculum to the tail, is formed by  scales. In 
addition free sense organs are distributed more 
randomly. 

As to its function, the lateral line system is ge-
nerally considered as being able to detect deli-
cate water movements.

CHEMORECEPTION

The distinction between smell (olfaction) and 
taste (gustation) is less clear in water than on 
land. It is generally accepted that olfaction is 
distance reception and gustation contact re-
ception but in fishes it is possible for the taste 
organs to respond to distant sources of stimuli. 
But since both taste and smell require actual 
contact between a specific receptor cell and 
a dissolved chemical substance, they are me-
rely different degrees of the same sense, called 
chemoreception. In fishes, taste receptors are 
not restricted to the mouth, as in terrestrial ani-
mals, but are found on the  gills, the surface of 
the head, the fins, the barbels... 

Taste buds (Figs 15.22 to 15.30) are typi-
cally ovoid or pear-shaped structures and vary 
between 30 and 80 μm in height and between 
20 and 50 μm in width, with their longitudinal 
axis oriented vertically to the epidermal sur-
face. They can be found elevated on epider-
mal «hillocks» (Figs 15.26 to 15.28), flush with 

the surrounding  epidermis or sunken. They 
contain receptor or gustatory cells with apical 
microvilli and supporting cells innervated by 
 cranial nerves (VII, IX and X). Unlike the  neu-
romasts, the sensory cells stretch throughout 
the whole height of the organ. Solitary chemo-
sensory cells also exist.

The  olfactory organ. In sharks, the olfacto-
ry organs or olfactory rosettes (Figs 15.31 to 
15.34) are highly developed. They are paired 
structures located in capsules on the ventral 
side of the snout, each covered by a simple 
flap of  skin. They are generally spherical and 
composed of a series of (primary) lamellae and  
their secondary folds studded with numerous 
chemoreceptors. This arrangement greatly 
increases the surface area in contact with the 
water and thus the sensitivity. The lamellae are 
lined by an  epithelium composed of sensory 
elements (ciliated, microvillar, and rod-like cel-
ls), as well as glandular and supporting cells. In 
the center of the lamellae is a central core, filled 
with loose vascularized connective tissue. 

In teleosts, the  olfactory organ can greatly dif-
fer according to the groups : it can be a simple, 
nasal tube with no or few lamellae (Belonidae, 
Ammoditidae, Scombresocidae, Poeciliidae 
- Figs 15.36 & 15.37) or a highly complex epi-
thelial tissue with multiple folds (rosettes - Figs 
15.38 to 15.43) and cell types. It is usually pai-
red and contains many thousands of receptor 
cells located in the olfactory  epithelium on the 
fish’s rostrum.

The olfactory  epithelium is a complex tissue 
composed of sensory and nonsensory ele-
ments.  The nonsensory elements are ciliated 
and nonciliated cells, and underlying basal 
cells, above the basement membrane.  Goblet  
cells are also found (Fig. 15.36). Nonsensory 
ciliated cells are columnar in shape and their 
motile cilia serve to ventilate the  olfactory 
organ. The sensory  epithelium is columnar, 
pseudostratified, and consists of receptor cells, 
either with several apical cilia or numerous mi-
crovilli, separated by supporting cells.
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ELECTRIC ORGANS AND 
ELECTRORECEPTION

ELECTRIC ORGANS

Fishes are the only animals that are sometimes 
equipped with organs specifically adapted to 
generate an electric discharge.

First of all, the following concepts must be re-
membered. The vast majority of fishes are non-
electroreceptive animals : specialized receptors 
and  electric organs are absent. 

Electroreceptive fishes normally use electrical 
signals present in the environment, thus spe-
cialized receptors are present. Among these 
both non-electric and electric fishes are to be 
considered. In the former,  electric organs are 
absent but passive  electroreception is present 
(catfishes, polypterids); in the latter speciali-
zed  electric organs and active  electrorecep-
tion are present (Gymnarchidae, Mormyridae, 
Malapteruridae, Torpedinidae).

With the exception of the freshwater sterna-
chids, where the  electric organs are modified 
motor neuron terminals, fish  electric organs 
are modified striated muscle fibers ( rhabdo-
myocytes - see chapter 3).

Location of the  electric organs varies in diffe-
rent animals. In Torpedo (marine ray) they lie 
on either side of the head, between the  gills and 
the anterior part of the pectoral  fin. In electric 
eels, the organ extends laterally along each side 
from the trunk to the end of the tail. In Raja, 
Gnathonemus (Fig. 15.44) and Gymnarchus 
they are confined to the tail region. More 
unusually in African catfishes (Malapterurus) 
they are situated between the  skin and mus-
cles along the whole length of the body and in 
 Astroscopus they are placed behind the eyes, 
in the form of patches, one on each side.

Typically each  electric organ consists of a large 
number of columns held together by connec-
tive tissue (Figs 15.44 to 15.48). They may dis-
pose themselves vertically from ventral to dor-
sal surface as in the marine ray (Torpedo) or 
may extend longitudinally from the tail to the 

head as in the freshwater eel (Electrophorus). 
Each column comprises a variable number of 
polynucleated, flattened and elongated cells 
called electrocytes, whose cytoplasm is filled 
with  glycogen. All the cells of a column are 
stacked together in a manner that the nervous 
sides of all the electrocytes face the same di-
rection. A vascular gelatinous material of me-
sodermal origin fills the gaps between the ad-
jacent electrocytes. Electrocytes vary greatly in 
morphology but most are disc like cells with a 
smooth innervated face and a papiliform  non-
innervated face. In the electric ray Torpedo, 
there are over 1000 electrocytes in a column 
and 500-1000 columns per organ. In the elec-
tric eel Electrophorus there are about 60 colu-
mns on each side, with approximately 10,000 
electrocytes per column. The  electric organ 
of Electrophorus can generate a discharge of 
over 500 volts.

ELECTRORECEPTOR ORGANS 

Electroreceptors (Fig. 15.54) occur in the te-
leost families of gymnotids (South America) 
and mormyrids (Africa), which use electrical 
impulses for orientation. The  brain of these 
African fishes is remarkable by the monstrous 
development of the  valvula cerebelli (“ mor-
myrocerebellum”), which extends forward 
and backward so as to cover the dorsal ence-
phalon. To this extraordinary hypertrophy of 
all centers in relation with the lateral line sys-
tem, corresponds the existence of remarkable 
sensory endings in the  skin, innervated by the 
thickly myelinated fibers of the lateral nerves. 
In adult mormyrid teleost fish, three types of 
electroreceptors are found in the specialized 
electroreceptive  epithelium : the ampullary 
organs, the mormyromasts and the  tuberous 
organs (knollenorgans). With this electrorecep-
tive system, these fish are capable of recogni-
zing congeners, predators and objects of va-
rying conductivity. 

Ampullary organs have their role in the sensing 
of low-frequency signals generated by a va-
riety of biological and non-biological sources. 
Knollenorgans have their major role in elec-
trocommunication (emission and detection of 
 electric organ discharges of other fish, and of 
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their own species), whereas mormyromasts 
are active in electrolocation. Afferent nervous 
fibers from the three electroreceptors project 
into different parts of the medulla.

The   ampullary organ (Figs 15.49 & 15.50) 
consists of a cavity extended by a canal which 
crosses the  epidermis. This canal is generally 
obturated by an amorphous mucinous jelly- 
plug (polysaccharides). Multiple sensory cells 
are located at the base of the canal and are 
surrounded by different types of accessory 
supporting cells.

The mormyromasts (Fig. 15.51) have an in-
traepidermal cavity filled with acid polysac-
charides and possess two sensory cell classes 
(type A and B) distinguished by morphology 
and location. It is the most abundant type of 
electroreceptors, mainly present in the  epider-
mis of the mouth.  

The  tuberous organs or «Knollenorgans» (Figs 
15.52 & 15.53) are composed of a variable 
number of modified epithelial cells which are 
sensitive to electric currents. Each sensory cell 
(neuron) is enclosed in a separate cavity and 
projects to the electrosensory lateral line lobe 
of the medulla via the lateral line nerve. There 
are also various supporting cells. The organs 
are embedded in the thickened  epidermis 
and protrude into the  dermis. The sense or-
gan is surrounded by a basement membrane. 
«Knollenorgans» lack the jelly filled canal lea-
ding from sensory receptor cells to the external 
environment. 

The ampullae of LORENZINI (Fig. 15.55) are 
special sensitive electroreceptors on the rostral 
part of the head in skates, rays, and sharks. 
They are jelly-filled canals opening to the  skin 
surface by a pore plainly visible as a dark spot. 
The canals end in a cluster of small vesicles 
filled with special jelly enclosed in capsules of 
collagenous connective tissue. The deeper part 
of the ampullae is lined by a sensory  epithe-
lium containing thermo- and electroreceptive 
cells. Supporting elements are also found. 

Each ampulla is innervated by a small bundle 
of fibers of the facial nerve (VII). The canal 

lengths vary from animal to animal, but the 
electroreceptor pores’ distribution seems to be 
species-specific. The ampullae of LORENZINI 
can detect electrical fields generated by moving 
animals (prey detection in a sandy sea-bottom) 
and the Earth’s magnetic fields thus helping  
their orientation during migrations. 

VISION

The organization of the fish  eye (Figs 15.56, 
15.57 & 15.60) has the same general structure 
found in higher vertebrates. Eyes are large and 
round with a flattened corneal surface and no 
eyelids (but sharks can have elaborate eyelids :
some of them can close their eyes completely 
and others have a third eyelid-nictitating mem-
brane which protects the eyes when biting 
prey). Some deep-water species have dispro-
portionately large eyes to optimize the limited 
light available, while in others, like cave fish, 
development of the optic primordia is arrested 
and subsequently degenerates. 

Each eye is composed of three concentric 
layers : an external layer that consists of the 
sclera and the transparent cornea, a medial 
uveal layer, and an inner layer of nerve tissue, 
the retina. The additional components of the 
eyeball are the aqueous humor, the vitreous 
body, and the lens that are described as the 
refractile media of the eye.

Lens. The teleost  lens (Figs 15.56, 15.58 to 
15.59) is completely round and protrudes into 
the aqueous chamber almost to the  cornea, 
providing a wide field of vision. The  lens is an 
avascular tissue and is made up of an extracel-
lular matrix (capsule) secreted by the cells con-
tained within the  lens. Lens cells are organized 
into two contiguous but morphologically very 
distinct cell sub-populations. The  lens cells fa-
cing the anterior chamber of the  eye are a mo-
nolayer of epithelial cells. The  lens cells facing 
the posterior chamber, bathed in vitreous hu-
mor, are extremely elongated into fibers. The 
main function of the  lens is, in combination 
with the  cornea, to transmit and focus the in-
coming light onto the  retina. Due to its rigidity, 
visual accommodation is accomplished not by 
deflecting the shape of the  lens but by moving 
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it forward and backward via retractor muscles 
and suspensory ligaments.

Sclero-Corneal layer. The outermost layer 
of the  eye is divided into an external  cornea 
and an internal  sclera. The  cornea (Fig. 15.57) 
consists of an unpigmented squamous   epithe-
lium, a membranous stroma, and a thin endo-
thelium. The corneal   epithelium is multilaye-
red and contiguous with the integument of the 
head. The wall of the posterior portion of the 
 eye is made up of the thick fibroblastic  sclera 
which is contiguous with the corneal stroma. 
While the  cornea is unpigmented and therefo-
re transparent, the  sclera is non-refractile with 
an external sheath of  hyaline cartilage in most 
fish (Fig. 15.64).

Uveal tract. The middle layer of the  eye is 
composed of the  choroid and the  iris. The  cho-
roid is composed of three layers : a connective 
layer adjacent to the sclerotic, a lamina vascu-
losa with large blood vessels, and a third layer, 
the lamina choriocapillaris, rich in small vessels 
and adjacent to the  retina. Generally, the  cho-
roid rete, surrounding the optic nerve, is a well 
developed and intricate array of arterioles and 
capillaries forming a  rete mirabile. This organ 
is designed to satisfy the high oxygen demands 
of the poorly vascularized  retina. The  iris (Figs 
H, I and 15.56), a continuation of the  choroid, 
projects in a thin layer over the anterior sur-
face of the  lens which often protrudes into the 
aqueous chamber. The  iris separates aqueous 
and vitrous chambers with its leading edge de-
fining the pupil. 

The Retina. The retinal tunic (Figs 15.60 to 
15.64) is composed of ten distinct layers. 1) 
The pigment epithelium, closely apposed to 
the choroid; 2) the elongated tips of cones and 
rods; 3) the external limiting membrane; 4) the 
outer nuclear zone containing the cell bodies 
and nuclei of the photoreceptors; 5) the outer 
plexiform layer; 6) the inner nuclear layer is that 
of the bipolar cells which transmit the impulses 
inward from the photoreceptors, and of asso-
ciative glial cells; 7) the inner plexiform layer, 
a region of synapse formation; 8) the nuclei of 
the ganglion cell layer which pick up the stimuli 
from the bipolar elements and send fibers (9 

- nerve fiber layer) along the optic nerve (Figs 
15.56, 15.65 & 15.66) to the brain; 10) the 
inner limiting membrane composed of the ex-
panded processes of glial cells.

Most fishes have a duplex  retina, i.e. one con-
taining both  rods and  cones. Both these visual 
cells share a common plan : an outer segment 
containing photosensitive pigment (rhodopsin 
or porphyropsin), an  ellipsoid packed with mi-
tochondria, an extensive myoid or foot-piece 
and a nuclear region. The  rods and  cones are 
held in position by the external limiting mem-
brane. The rod cells are particularly longer  
(about 100 μm) and thinner with cylindrical 
outer segments and ellipsoids while in  cones 
the outer segment is conical, and the  ellipsoid 
rather bulbous. The ellipsoids and outer seg-
ments are connected by a ciliary neck with the 
characteristic nine filaments. Rods mediate the 
detection of light during dim photic conditions 
while different populations of  cones are sen-
sitive to the red, green or blue regions of the 
visible spectrum. The  retina of salmonids also 
possesses specialised  cones that are maximally 
sensitive to ultraviolet light, and this may also 
be true for other species. Twin cones are com-
mon in many bony fish. The ratio of these pho-
to-receptive cells varies considerably between 
fish species, mainly in accordance with their 
habitat. For instance, most deep-sea fishes 
have retina only with rods.

The duplex retinae of many fishes have regions 
of specialization. For example, an  area tempo-
ralis consists of a patch of closely packed  cones 
(with few, or no  rods) appropriately placed to 
receive light along the main axis of feeding, 
where light acuity would be an advantage. In 
pelagic feeders like herring, looking upwards 
and forwards to find food, the area is poste-
roventral on the  retina. In horizontally feeding 
species such as the sailfish (Istiophorus), it is 
posterior on the  retina, and in bottom feeders 
like the sea bream (Sparus), the area is poste-
rodorsally located. The amphibious mudskip-
per (Periophthalmus) has a horizontal band of 
 cones placed to perceive objects near ground 
level where both food and predators might be 
present. A fovea or depression with a high den-
sity of  cones (as in many vertebrates) is pre-
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sent in seahorses (Hippocampus) and pipefish 
(Syngnathus).

A fairly common special structure, the  tapetum 
lucidum is located beneath the photoreceptors. 
It reflects light, thus making the «eyeshine» 
phenomenon common in many fish and car-
nivorous mammals. Its purpose is to enhance 
the light sensitivity of the  eye. The position 
and the quality of the tapetum vary conside-
rably between different species. Some species 
harbor a tapetum in the  choroid, whereas in 
others, it is associated with the retinal pigment 
  epithelium.

Remark: as one cannot be specialized in all 
organs and tissues, this last and very complex 
chapter may contain some errors or approxi-
mations. If so, do not hesitate to contact the 
authors to share your knowledge about these 
fabulous organs.

Contributing author to the «ear» and «eye» sec-
tions:
Pr. Andrew S. Kane, University of Florida, 
http://epi.ufl.edu/aquaticpath/fhm



182     Figures  15.1 - 15.3             

Fig. : 15.1 Danio rerio (MT / MM)

Fig. : 15.2 Astato� lapia burtoni (AB-PAS-H / MM)

Fig. : 15.3 Haplochromis mul� color  
     (AB-PAS-H / MM)

The inner ear (membranous labyrinth) in fi shes is 
typical of that found in other vertebrates. Each half 
of the labyrinth consists of three semicircular canals 
(see Figs 15.10 to 15.14) and three otolith chambers 
(sac-like structures) : the utriculus, the sacculus and 
the lagena. All these sacs and canals are fi lled with 
endolymph.
Maculae are large fl a� ened areas of sensory epithe-
lium lying on the ventral surface of the chambers. 
Maculae are in contact with suspended compact 
structures, the otoliths. Each otolith chamber has its 
own otolith : the lapillus (otolith of the utriculus), the 
sagi� a (otolith of the sacculus) and the asteriscus 
(otolith of the lagena).
This general view is a transverse sec� on through the 
ventral part of the labyrinth showing the lagena (1) 
and the sacculus (2) with their respec� ve sensory 
maculae, the macula lagenae (3) and the macula 
sacculi (4). The macula lagenae is covered by the 
asteriscus (arrows). The sagi� ae are not visible. * : 
myelencephalon.

In Danio rerio as well as in most Ostariophysi, the as-
teriscus presents its greatest variability and develop-
ment and is considerably larger than the sagi� a.

Transverse sec� on through the ventral part of the 
labyrinth showing the sacculi (otolith chambers - 1). 
The sagi� ae (the largest and most variable otoliths 
in non-ostariophysian fi shes – short arrows) are sus-
pended above the maculae sagi� ae (2). The long ar-
rows point to cranium car� lage.

* : myelencephalon

Note : as we are not experts in otolith morphology, 
please refer to specialized literature for a reliable 
iden� fi ca� on of the otoliths showed in the concerned 
fi gures.

Transverse sec� on through an otolith chamber. The 
arrow indicates the otolith overlying the sensory epi-
thelium (macula - 1). 

The otholith chambers are lined with squamous epi-
thelium (2) and fi lled with endolymph.

3 : osseous labyrinth - 4 : fi ne connec� ve strands 
running between the membranous and osseous la-
byrinths.

The present otolith could be the asteriscus which is 
small and shaped like a fl a� ened hemisphere in non-
ostariophysan fi shes. It is highly variable morpholo-
gically and may have a crenelated aspect (like here) 
in some species. 
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    183                          Figures 15.4 - 15.6                              

Fig. : 15.4 Haplochromis mul� color   
  (AB-PAS-H / HM) 

Fig. : 15.5 Danio rerio (MT / HM)

Fig. : 15.6 Poecilia re� culata (MT / MM)

Higher magnifi ca� on of the previous image showing 
the crenelated aspect of the otolith and its rela-
� onship with the sensory epithelium (macula). The 
macula, in associa� on with the auditory nerve VIII 
consists of sensory hair cells (1) surrounded by mi-
crovilli-covered suppor� ng cells (2). * indicates the 
endolymph of the otolith chamber.

An otolith (1) linked to the sensory macula (2) by a 
thin otolithic membrane connec� ng the two struc-
tures. 

Otoliths are free, compact, non bony structures 
composed of aragonite (a common calcium carbo-
nate) deposited in a protein matrix. Three pairs are 
present in the labyrinths of each fi sh. Otoliths vary 
tremendously in shape and size in diff erent species 
of fi shes. The present one is a large otolith and is 
(probably) the asteriscus which presents its maximal 
development and variability in the Ostariophysi. 

In non-Ostariophysian fi shes the saccular otolith (sa-
gi� a - 1) is generally the most developed. It is o� en 
larger than the macula (2). Sagi� ae are generally 
oval and laterally fl a� ened and are major receptors 
of sound in fi sh. (3) indicates the sacculus, an otolith 
chamber which belongs to the ventral part of the la-
byrinth. Otoliths are usually strongly stained.
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184     Figures  15.7 - 15.9              

Fig. : 15.7 Poecilia re� culata (MT / IM)

Fig. : 15.8 Gnathonemus petersii (FR-HB / MM)

Fig. : 15.9 Poecilia re� culata (α−HSP70 Ab/ HM)

Otolith forma� on involves rhythmical varia� ons in 
the deposi� on and size of organic matrix fi bers and 
aragonite crystals, resul� ng in the forma� on of zo-
na� ons. Such zona� ons are shown here (arrows). By 
measuring the thickness of individual rings it is thus 
possible to obtain informa� on on the age (daily and 
annual increments) of some teleost fi shes by using a 
microscope.

Remember that fi sh never really stop growing, thou-
gh growth rate in adult fi sh is very reduced. 

Otolith chambers (lower labyrinth) are lined with 
squamous epithelium (short arrow) and fi lled with 
endolymph (*). The parts of the lower labyrinth 
(pars inferior) each contain a sensory macula (long 
arrow). The maculae respond to sound, gravity and  
linear accelera� ons of the fi sh body. Cellular bone is 
stained in orange.

Lower labyrinth wall bearing an oval sensory macula 
consis� ng of sensory hair cells and suppor� ng cells. 
The sensory cells of the maculae are similar to the 
neuromasts of the lateral line system (see Figs 15.18 
to 15.21). The hair bundle on the apical surface of 
the hair cells is indicated by arrows.

*



    185                          Figures 15.10 - 15.12                              

Fig. : 15.10 Poecilia re� culata (MT / MM)

Fig. : 15.11 Poecilia re� culata (MT / HM)

Fig. : 15.12 Danio rerio (MT / IM)

The utricular part of the labyrinth is formed by the 
utriculus itself (1) on which are implanted three 
semicircular canals, having at one end an ampullar 
dilata� on (here the ampulla of the horizontal canal 
- 2). Each ampulla contains a sensory area, usually 
elevated called the  crista ampullaris (3). Each  crista 
ampullaris is an elongated epithelium situated on a 
ridge of suppor� ng � ssue (4) rising from the wall of 
the ampulla. The arrow indicates the macula of the 
utriculus (lapillus not visible). Hyaline car� lage (5) 
surrounds the semicircular canal.

Sec� on through a semicircular canal in the inner ear 
of the guppy. This photomicrograph shows the main 
components of the  crista ampullaris. It is covered by 
neuroepithelium, with hair cells (1) and suppor� ng 
cells (2). From this sensory organ rises a gela� nous 
cupula (3)  that normally contacts the opposite wall 
of the ampulla (4). Fibers (5) from the eighth nerve 
are also seen.  

Here again the sensory cells are comparable to the 
neuromasts and are some� mes called so.

Crista ampullaris in the ampulla of a semicircular 
canal. The elongated ciliated sensory cells (neurons) 
are obvious (1) and are supported by sustentacular 
cells (2). The cupula (3) overlies the sensory (or neu-
romast) cells whose cilia (4) are embedded in the 
gela� nous substance. Connec� ve � ssue is stained 
green and contains blood vessels.
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186     Figures  15.13 - 15.15              

Fig. : 15.13 Gnathonemus petersii (MT / HM)

Fig. : 15.14 Astato� lapia burtoni (AB-PAS-H / HM)

Fig. : 15.15 Poecilia re� culata (MT / MM)

Crista ampullaris in the ampulla of a semicircular ca-
nal. The cupula (1) overlies the sensory cells whose 
well-visible cilia (thin arrows) are embedded in the 
gela� nous mass. The elongated sensory neurons 
(2) are supported by the suppor� ng cells (3). Loose 
connec� ve � ssue (4) and cellular bone (5) are also 
found.

Another micrograph of a crista ampullaris with the 
sensory cells (1), the suppor� ng cells (2), and con-
nec� ve � ssue (3). 

Linear accelera� ons are detected by bending of colu-
mnar hair cells, which then become depolarised and 
send ac� on poten� als via nerve VIII to the brain. 

In addi� on to the inner ear fi shes possess a system, 
called the lateral line system, that plays a key role in 
the detec� on of movements, pressure changes and 
vibra� ons in the environment. The lateral line appa-
ratus consists of numerous sensory units (mechano-
receptors) called neuromasts arranged in a network 
along the head and the body. 

Lateral line organs may be free neuromasts lying on 
the whole surface of the skin or within small or large 
pits. Neuromasts of canal organs consist of a series 
of receptors in tunnel-like canals (arrow) embedded 
in the dermis (*). The canals open at intervals to the 
exterior. 1 : neuromast.
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    187                          Figures 15.16 - 15.18                              

Fig. : 15.16 Poecilia re� culata (MT / MM)

Neuromasts (group of sensory hair cells) may occur 
within pits or grooves (*) which are not covered by 
the epidermis. Several types of lateral line organs 
may thus exist in the same fi sh. This image shows a 
large neuromast (1) present within a groove located 
in the head region, behind the eyes. 

Each neuromast in the groove organs bears a jelly-
like cupula on its summit : remnants of this gela� -
nous cupula (2) can be seen here. 

3 : hyaline car� lage - 4 : epidermis - 5 : bone surroun-
ding the groove.

Fig. : 15.17 Pangasius micronemus (MT / MM)

Fig. : 15.18 Kryptopterus bicirrhis (MT / HM)

Transverse sec� on through the medial region of the 
trunk. Teleosts usually have lateral line canals (*), 
embedded in the dermis (7), in which the neuro-
masts (2) are not directly exposed to the environ-
ment. They communicate with the outside world 
via a series of openings (pores) in the skin. Canals of 
the lateral line system are fi lled with fl uid (water and 
mucous secre� on) which transmits vibra� ons to the 
neuromasts through the skin pores. 

A superfi cial neuromast within a small pit (3) is found 
on the top of the image. 

4 : epidermis with alarm cells (5) -  6 : skeletal mus-
cles - 7 : connec� ve � ssue of the dermis.

Transverse sec� on in the posterior trunk. The neu-
romasts are present on the skin (superfi cial neuro-
masts) or are distributed in lateral line canals (ca-
nal neuromasts) running along the head (cephalic 
canals) and the body. This micrograph shows a su-
perfi cial and typical neuromast consis� ng of three 
sensory cells (1) supported by sustentacular cells 
(2). Collagenous fi bers are in turquoise and skeletal 
muscles in red. 

The lateral line system or «sixth sense of fi sh» is a 
collec� on of small mechanorecep� ve structures or 
neuromasts located superfi cially on the skin or just 
under the skin into a series of canals.
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188     Figures  15.19 - 15.21              

Fig. : 15.19 Kryptopterus bicirrhis (MT / IM)

Fig. : 15.20 Pelvicachromis pulcher (AB-H-E / MM)

Fig. : 15.21 Pelvicachromis pulcher (AB-H / HM)

Transverse sec� on. The receptors (= neuromasts or 
«sense-hillocks») of the mechanosensi� ve lateral 
line system are typically composed of two types of 
cells : the sensory (hair) cells and the sustentacular 
(suppor� ng) cells. The sensory cells (1) are pear-
shaped cells located in the upper half of the organ 
and are covered by a gela� nous cupula (not visible 
here). They possess a large centrally located nucleus. 
The sustentacular cells (2) occupy the whole height 
of the organ and their thin apical por� ons extend 
between the hair cells. The suppor� ng cells have a 
basally located nucleus.

The sensory cells of the neuromast have hair-like 
structures (arrowheads - stereocilia  and kinocilia) 
that are connected to nerve cells and project into 
the cupula that bends in response to water currents. 
Note that the opposite site of the canal is lined with 
a simple squamous epithelium (3).

Transverse sec� on through an encapsulated neuro-
mast of the head part of the lateral line system. The 
la� er runs along the sides of the body but also onto 
the head, where it divides into branches to the snout 
and to the lower jaw. Neuromasts (1) of canal organs 
are present in tunnel-like canals embedded in the 
dermis (2) and opening at intervals to the exterior. 
Acellular bony canal (4 - deep blue) is covered by the 
epidermis (3).

Bundles of nerve fi bers (circle) lie below the neuro-
mast. The lateral line organs are supplied by fi bers of 
the VIIth (facial) plus the Vth (trigeminal) cranial ner-
ves in the head region and by fi bers of the Xth (vagus) 
nerve at the trunk level.

The lateral line system is a collec� on of neuromasts 
located superfi cially on the skin or just under it in 
fl uid-fi lled canals in all fi shes (and in larval as well as 
adult aqua� c forms of amphibians).

A well-defi ned neuromast is here visible (circle). It is 
made up of a cluster of hair cells (1) and suppor� ng 
cells (2). Some mucous cells (dark green - 3) are of-
ten present in the adjacent simple epithelium close 
to the neuromast.
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    189                           Figures  15.22 - 15.24              

Fig. : 15.22 Corydoras paleatus (PAS-H / HM)

Fig. : 15.23 Corydoras paleatus (PAS-H / HM)

Fig. : 15.24 Pangio kuhlii (MT / HM)

Transverse sec� on of the barbel of this siluroid fi sh. 
Ca� ishes have generally a poor  vision and their bar-
bels (“whiskers”) serve as addi� onal taste organs. 
This general view shows a thick stra� fi ed epidermis 
(1) housing numerous taste buds (2). The dermis is 
made up of connec� ve � ssue containing fi broblasts, 
some chromatophores and a large number of nerve 
fi bers (3) surrounding a car� laginous support (4). 

Transverse sec� on of the barbel of the peppered co-
rydoras. This micrograph shows the central por� on 
of the previous picture and par� cularly the extensive 
terminal nerve network penetra� ng the base of each 
taste bud.

Delicate collagenous fi bers (1), numerous bundles of 
nerve fi bers (2) in rela� on with the taste buds, blood 
vessels (3) and the conspicuous car� laginous rod (4) 
are easily recognized. 

The primi� ve form of car� lage found in the ca� ish 
barbel (see chapter 2) consists of closely-packed cells 
with rela� vely abundant chromophobic (pinkish) cy-
toplasm. Chondrocytes are separated by the extra-
cellular matrix (deep magenta). 

Taste buds. This photomicrograph shows numerous 
external taste buds (arrows) which abound within 
the epithelium covering the coolie loach barbels. 
The circle indicates apical microvilli at the receptor 
area level.

Unlike olfactory sense receptors, taste receptors are 
not restricted to a single loca� on : they may occur in 
the epithelia of the oral cavity, of the pharynx, of the 
gill-rakers (see Fig. 15.30) and in some species taste 
buds are found within the epidermis over the heads 
and parts of the body. 

Solitary chemosensory cells also occur.
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190    Figures 15.25 -15.27                              

Fig. : 15.25 Gnathonemus petersii (FR-HB / HM)

Fig. : 15.26 Esomus malayensis (PAS-H / MM)

Fig. : 15.27 Esomus malayensis (PAS-H / HM)

Oral cavity showing a pear-shaped taste bud (arrow) 
within the stra� fi ed epithelium. The sensory cells (1) 
possess elongated nuclei and are grouped in the cen-
tral zone of the bud. The buds can occupy the en� re 
height of the epithelium (2). But their height is o� en 
less than that of the epithelium and in this case the 
bud is on a long stalk (3) of basement membrane and 
connec� ve � ssue. Note the thick basement mem-
brane (4) and the dermis (5). 

Taste buds innerva� on. This photomicrograph shows 
taste buds (1) and their rich innerva� on (nerve fi bers 
in bright red - 2). Taste buds, here, are found eleva-
ted on epidermal hillocks. The epithelium (*) is rich 
in mucus-secre� ng cells (fi ne arrows).

Taste buds transmit informa� on to enlarged lobes 
of the medulla oblongata via the nerves VII (facial 
nerve), IX (glossopharyngeal nerve) and X (vagal 
nerve). These three cranial nerves form a plexus at 
the base of the gustatory cells.

Higher magnifi ca� on of the previous document. 
A taste bud (1) located on an epidermal hillock is 
shown. This structure is richly innervated and bun-
dles of nerve fi bers (2), in magenta (PAS+), are well 
demonstrated. Numerous mucus-secre� ng cells (fi ne 
arrows) are found at the surface of the epithelium 
(*).
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    191                           Figures  15.28 - 15.30              

Fig. : 15.28 Corydoras paleatus (PAS-H / HM)

Fig. : 15.29 Poecilia re� culata (MT / HM)

Fig. : 15.30 Cyprinus carpio (MT / HM)

Taste buds are typically pear-shaped structures. The 
present taste receptor (long arrow) is located on an 
epidermal hillock and is supported by a connec� ve 
stalk (1). Its longitudinal axis is oriented ver� cally to 
the epidermal surface. Fish taste buds consist mainly 
of two types of cells, sensory and suppor� ng. The 
taste cells (2) are elongated and each of them ter-
minates by sensi� ve hairlike structures, the receptor 
microvilli (circle) which project to the outside or into 
the organ’s lumen. Sustentacular cells (3) are usually 
located at the periphery of the central sensory cel-
ls.  Some authors have also described two types of 
sensory cells and basal cells located below the taste 
buds. Marginal epithelial cells (short arrows) delimit 
the taste organ.

* : mucous cell

Taste buds usually consist of barrel-like or pear-sha-
ped collec� ons of elongated cells sunk within ecto-
dermal epithelia. However they can take a tubular 
form (arrows) like in this stra� fi ed epithelium (*) of 
the guppy’s oral cavity (•).

Taste buds (arrows) located within the epithelium of 
a carp’s gill raker. Their pear-shaped structure is evi-
dent. Such a taste organ is made up to a few tens of 
mostly elongated epithelial cells. 

1 : sensory cells - 2 : stra� fi ed squamous epithelium 
of the gill raker - 3 : suppor� ng connec� ve � ssue
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192    Figures 15.31 - 15.33                              

Fig. : 15.31 Scyliorhinus canicula (MT / LM)

Fig. : 15.32 Scyliorhinus canicula (MT / LM)

Fig. : 15.33 Scyliorhinus canicula (MT / MM)

Right olfactory sac of the lesser spo� ed dogfi sh. The 
olfactory ability in sharks is well known and sharks 
possess amongst the largest olfactory organs (roset-
tes) of any vertebrate. 
The fi sh olfactory system is composed of olfactory 
sacs or rose� es in contact with the olfactory bulbs 
which transmit informa� on to the olfactory lobes of 
the telencephalon via the olfactory tract. The la� er 
contains nerve fi bers of the cranial nerve I (olfactory 
nerve). 
Olfactory rose� es are situated on the fl oor of nasal 
chambers. In elasmobranchs, each nostril is covered 
by a simple fl ap of skin dividing it into an inhalant 
and an exhalant aperture.
This micrograph represents a sec� on of the olfactory 
sac (rose� e) which consists of primary lamellae (1) 
arranged longitudinally and bearing on either side 
numerous secondary folds or secondary lamellae 
(2). 
3 and 4 respec� vely indicate large blood vessels and 
nerve bundles. F : fl oor of the rose� e   

Shark olfactory rose� e. Higher magnifi ca� on of the 
fl oor side showing two primary lamellae (1) and 
their numerous secondary lamellae (2). Abundant 
nerve fascicles (3) run between the primary lamel-
lae and give precise smell informa� on to the fi sh. 
Collagenous fi bers are stained green. The arrows 
point to the epithelium located on the fl oor side and 
containing mucus-secre� ng cells (non visible at this 
magnifi ca� on).  

The olfactory rose� e is a specialized area of epithe-
lium capable of detec� ng very low levels of chemical 
substances (as low as 1 ppb in sharks but also in eels 
and salmons !). Indeed the large surface provided 
by the olfactory lamellae drama� cally increases the 
sensi� vity and effi  cacy of the olfactory system. 

Sec� on through the olfactory organ. The picture il-
lustrates a part of one olfactory lamella bearing on 
either side numerous secondary lamellae (1) of the 
sensory epithelia. Thin nerve fi bers (2) arising from 
the secondary folds aggregate to form large nerves 
bundles (3) which altogether will cons� tute the ol-
factory nerve in rela� on with the olfactory lobe.

Delicate connec� ve fi bers (in blue) and regularly dis-
posed blood vessels (arrows) are seen. 

This arrangement with both primary and secondary 
epithelial folds reminds the arrangement of the gill’s 
folds.
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    193                           Figures  15.34 - 15.36              

Fig. : 15.34 Scyliorhinus canicula (TM / HM)

Fig. : 15.35 Scyliorhinus canicula (MT / MM)

Fig. : 15.36 Poecilia re� culata (MT / MM)

Sec� on through the olfactory organ showing por-
� on of two secondary folds. This high magnifi ca� on 
allows to see the olfactory epithelium (1) lining the 
lamellae. The epithelium is a con� nuous thick sheet 
of pseudostra� fi ed columnar epithelial cells and is 
composed of numerous chemoreceptors (ciliated, 
microvillar, microridged  and rod-like cells), basal cel-
ls as well as suppor� ng cells. Mucus-secre� ng cells 
are also present in the inner epithelium (see arrows 
in the Fig. 15.32).

Each secondary lamella has a central core (*) hou-
sing collagenous fi bers (red) and a great number of 
capillaries. A basal lamina separate the sensory epi-
thelium from this suppor� ng � ssue (arrow). Nerve 
fi bers (2) fi ll the bo� om of the image. 

Sec� on through the olfactory lobe. In the lesser spot-
ted dogfi sh olfactory bulbs and olfactory lobes are 
very close to the olfactory sacs (no apparent tract). 
The two olfactory lobes of the telencephalon receive 
and analyze nerve impulses from the nostrils via the 
two olfactory nerves.

The present olfactory lobe shows the inextricable 
network of fascicles (arrows) which belong to the 
olfactory nerve I. These nerve bundles are suppor-
ted by an extensive mass of glial cells and neuropil 
(neurites and other neuron components). Note the 
absence of connec� ve � ssue.

The olfactory lobes are par� cularly developed in fi sh 
(sharks, ca� ish …) that fi nd their food principally by 
smell.

Not all fi sh have olfactory ro-
se� es. For instance the guppy’s 
olfactory organ is simple and in 
transverse sec� on the sensory 
epithelium (1) is prac� cally fl at. 
The olfactory epithelium consists 
of hair (cilia and microvilli) sen-
sory cells, suppor� ng and basal 
cells. Olfactory cells are concen-
trated in special concave areas (2) 
separated by non-sensory epithe-
lium (3) containing some mucous 
cells (4). Water is pumped into 
the olfactory organ by bea� ng of 
the cilia and with the help of one 
(or more) accessory nasal sac (5). 
A stra� fi ed epithelium (6) lies at 
the lateral surface of the nasal 
cavity in front of the sensory epi-
thelium. Small fascicles (7) of the 
nerve I are observed.  
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194    Figures 15.37 - 15.39                              

Fig. : 15.37 Poecilia re� culata (MT / MM)

Fig. : 15.38 Polypterus senegalus (MT / LM)  

Fig. : 15.39 Pangio kuhlii (MT / LM)

The nasal cavity (1) of the guppy is connected to the 
external environment by the nostril (circle) protected 
by a car� lage-like fold (2). It is clearly visible that the 
epithelium lining the cavity (and the accessory nasal 
sac) is con� nuous with the epidermis (3).   

The simple organiza� on of the olfactory organ in 
guppy resembles that of early stages of development 
of adult fi sh provided with a well-developed olfac-
tory organ. 

All these observa� ons suggest that this small ovovi-
viparous fi sh, origina� ng from Central America, relies 
secondarily on olfac� on.

Transverse sec� on through the paired olfactory or-
gans showing the olfactory chambers lined with ol-
factory lamellae (arrows). One can clearly see that 
the olfactory sacs are located in car� laginous capsu-
les (hyaline car� lage - 1) on the ventral side of the 
snout. Nerve bundles (2) of nerve I (olfactory nerve) 
aggregate in the centre of each of the sensory cham-
bers.  

This lamellar arrangement, although less extended 
than that of sharks, greatly increases the surface 
area in contact with water and thus its sensi� vity.

The skin (3) with large glandular cells and two ce-
phalic canals of the lateral line system (4) are also 
present.

Transverse sec� on through the paired olfactory 
sacs. The la� er exhibit a few low folds or lamellae 
(1) which protrude into the olfactory chambers (2). 
The (primary) lamellae are lined by a ciliated sensory 
epithelium containing some mucus-secre� ng cells. A 
fi brocar� laginous � ssue (*) surrounds the sacs. The 
oral cavity (•) is seen on the bo� om of the image and 
some taste buds (arrows) seat in the epidermis. 
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    195                           Figures  15.40 - 15.42              

Fig. : 15.40 Danio rerio (MT / MM)

Fig. : 15.41 Danio rerio (MT / HM)

Fig. : 15.42 Danio rerio (MT / IM)

Transverse sec� on through the anterior part of a ze-
brafi sh olfactory organ. Folds (similar to the dogfi sh’s 
primary lamellae - arrows) are a� ached to the fl oor 
of the olfactory chamber and have their dorsal free 
margin extending into the chambers. 

On the right : part of the olfactory tract (*) going to 
the olfactory lobe. 

Transverse sec� on through the medial part of a ze-
brafi sh olfactory organ. The sensory epithelium cove-
ring the lamellae (arrows) is highly folded allowing a 
large number of olfactory cells to be packed into the 
small area of the sac. * : loose connec� ve � ssue.

The olfactory epithelium lines a lamellar olfactory 
rose� e in many teleosts. Acanthopterygian fi sh can 
possess fl at, single, double or even triple folded ol-
factory epithelium, but extremely rare are the spe-
cies which possess olfactory organs as effi  cient as the 
elasmobranch olfactory rose� es.  

Free margin of two olfactory folds covered by the 
olfactory epithelium. This epithelium contains sen-
sory ciliated cells interposed with suppor� ng cells ; 
mucous cells can be encountered only in a few fi sh 
species. This high magnifi ca� on (immersion) allow to 
see the cilia (arrows) bathing in the water currents 
circula� ng through the olfactory chamber (*). 
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*
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196    Figures 15.43 - 15.45                              

Fig. : 15.43 Polypterus senegalus (MT / HM)

Fig. : 15.44 Gnathonemus petersii (MT / LM)

Fig. : 15.45 Gnathonemus petersii (MT / MM)

Higher magnifi ca� on of the Polypterus olfactory epi-
thelium (see Fig. 15.38). The sensory epithelium (ar-
row) is columnar pseudostra� fi ed and is composed 
of sensory cells (microvillar olfactory neurons and 
ciliated olfactory neurons), non-sensory cells, sup-
por� ng cells and basal cells. Here, these cell types 
are diffi  cult to dis� nguish. * : hyaline car� lage.

A remarkable feature of olfactory cells is that a long 
nerve fi ber extends from each cell and makes a con-
nec� on to the forebrain !

*

Transverse sec� on through the caudal peduncle. 
The principal groups of weakly electric fi sh include 
gymno� form fi sh of South America and mormyrid 
fi sh of Africa. The elephant nose fi sh has an  electric 
organ lying in the thin caudal peduncle of the poste-
rior part of the body. The  electric organ consists of 
four longitudinal parts, a dorsal (1) and a ventral (2) 
pair separated horizontally by connec� ve septa (3) 
and ver� cally by vertebral apophyses and connec� ve 
� ssue (4). 

The electrocytes (purple – 5) are the elementary 
units of the  electric organ. They are polynucleated, 
very elongated and fl at cells separated by collage-
nous septa (sky blue – 6).    

The spinal nerves supplying the organ divide to form 
four main electric nerves : two dorsal and two ven-
tral. The circle shows the end of a ventral electric 
nerve. 
A canal (7) of the the lateral line system and lateral 
fascicles (8) of rhabdomyocytes are seen. The center 
of the image represents the vertebra with the spinal 
cord, the notochord and caudal vessels (for a de-
tailed descrip� on see Fig. 2.1).

Electric organ of the elephant-nose fi sh. The electro-
cytes (purple – 1) are the morphological and func-
� onal elementary units of the  electric organ which 
generate electric signals. They are modifi ed rhabdo-
myocytes found in the medial part of the deep lateral 
muscles. Electrocytes are surrounded by two gela� -
nous layers (pale blue - a and b) and are separarated 
from each other by collagenous septa (sky blue – 2). 

Each electrocyte has a rela� vely smooth anterior face 
(3) and a posterior one with elongated papillae (4).

The arrow points to a large electric nerve. Mormyrids 
have a brain / body weight ra� o much higher than in 
any other fi sh. 
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    197                           Figures  15.46 - 15.48              

Fig. : 15.46 Gnathonemus petersii (MT / MM)

Fig. : 15.47 Gnathonemus petersii (MT / HM)

Fig. : 15.48 Gnathonemus petersii (MT / HM)

Main branch (*) of an electric nerve lying between the 
electrocytes. The weakly electric fi sh Gnathonemus 
petersii has small eyes and lives in muddy waters. 
During ac� ve electroloca� on, the fi sh produces a 
series of  electric organ discharges and can detect, lo-
calize and iden� fy the preys and the predators. This 
electric sense may also be used for communica� on 
and territorial interac� ons with congeners. 

Therefore the nerve supply to this organ is quite 
complicated : it is innervated by numerous spinal 
neurons whose motor fi bers form four (two ventral 
and two dorsal) main branches or electric nerves. 

1 : electrocyte / 2 : collagenous septum / 3 : gela� -
nous layers

3

3

2

11

*

Electric organ of the elephant nose fi sh. Each electro-
cyte (*) is a  synci� um (large mass of protoplasm con-
taining several nuclei) limited by an anterior (non-in-
nervated - 1) and a posterior (innervated – 2) face. 
The la� er exhibits numerous papillae (arrows) which 
actually are plasma membrane invagina� ons. 

Gela� nous layers (3) surround the electrocytes and 
contain some capillaries (4). The synci� al mass shows 
nuclei (5) located preferen� ally at the periphery of 
the electrocyte and in the papillae.

Many fi ne caliber axons from the electric nerve (6) 
are observed.66
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Sec� on through the  electric organ of the elephant 
nose fi sh showing three electrocytes (1). Each of 
them is encased in a diff use collagenous capsule 
(blue - 2).

3 and 4 respec� vely indicate anterior, non-innerva-
ted and posterior, innervated faces of the electrocyte 
- 5 : papillae with nuclei - 6 : capillaries containing 
red erythrocytes - * : gela� nous layers with frag-
ments of papillae. 
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198                              Figures 15.49 - 15.51                              

Fig. : 15.49 Gnathonemus petersii (MT / HM)

Fig. : 15.50 Gnathonemus petersii (MT / HM)

Fig. : 15.51 Gnathonemus petersii (MT / HM)

Ampullary organ. The elephant-nose fi sh possesses 
three types of electroreceptors : the ampullary or-
gans (Figs 15.49 & 15.50), the mormyromasts (Fig. 
15.51) and the tuberous organs («Knollenorgans» 
- Figs 15.53 & 15.54). These electroreceptors are 
found in the specialized electrorecep� ve epidermis 
covering the head as well as the ventral and dorsal 
parts of the body. Impulses emi� ed by the  electric 
organ are picked up and analyzed by the sensory cells 
of these electroreceptors. 

The ampullary organ (also called type-I mormyro-
mast) is an intraepidermal structure consis� ng of a 
cavity (*) from which a canal leads to the surface of 
the skin. This canal (more visible on the next fi gure) 
is generally fi lled with polysaccharides forming a jel-
ly-plug (1). This electrorecep� ve organ, supported by 
connec� ve � ssue (2) consists of numerous sensory 
cells (3) surrounded by various types of accessory 
cells (4). 
Ampullary organs play a key role in the sensing of 
low-frequency electric signals. 
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Ampullary organ. The canal (*), lined by cuboidal 
cells (1), is well-visible and crosses the conspicuous 
specialized electrorecep� ve epidermis (2). The sup-
por� ng cells produce a highly conduc� ve jelly-like 
substance (3) which fi lls the canal linking the sensory 
cells to the surrounding water. Sensory and suppor-
� ng cells are diffi  cult to diff eren� ate here. In green 
connec� ve � ssue.

Sec� on through the skin containing a mormyromast 
electroreceptor organ (arrow).  The mormyromast 
has a large and spherical cavity (1) fi lled with acid 
mucopolysaccharides and covered by a cap of epi-
thelial cells (2). A cellular clump (3) lies at the base of 
the cavity and contains sensory cells surrounded by 
a great number of small suppor� ng cells. The thick 
electrorecep� ve epidermis consists of three layers : 
the superfi cial polyhedral cells (4), the fl at cells of 
the intermediate layer (5) forming hexagonal pillars 
and the basal cylindrical or polyhedral layer (6). This 
epithelium seems to be unique amongst fi shes. Note  
loose (7) connec� ve � ssue of the dermis. 

The mormyromast (also called type II mormyromast) 
is par� cularly abundant in the epidermis around the 
buccal cavity. It is mainly used for detec� ng the de-
forma� on of the electric fi eld generated by the mor-
myrid’s own discharges.   
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    199                           Figures  15.52 - 15.54              

Fig. : 15.52 Gnathonemus petersii (MT / MM)

Fig. : 15.53 Gnathonemus petersii (MT / IM)

Fig. : 15.54 Gnathonemus petersii (MT / HM)

Tuberous organs («Knollenorgans»). The bulbous or-
gans are specifi c cutaneous electroreceptor organs 
of the lateral line system. They lack both cavity and 
canal and are formed by epithelial masses that pro-
trude into the dermis. The organ has a few number 
of large sensory cells (1) each enclosed in its own 
cavity. The whole organ is surrounded by a fi brous 
capsule (2). Electrorecep� ve epidermis (3), dermis (4 
- collagen in blue) and skeletal muscle (5) are also 
observed. 

Tuberous organs play their major role in electrocom-
munica� on (detec� on of conspecifi c electric signals) 
and are used for the detec� on of high-frequency si-
gnals.

1

33

2

44 55

 Tuberous organ in a mormyrid fi sh skin. The organ 
exhibits here two giant globular sensory cells (1) 
each surrounded by a free space (unstained substan-
ce - 2). The cytoplasm (3) contains glycogen granules 
and the nucleus (4) is eccentrically located. There are 
also suppor� ng cells (5) at the base of the tuberous 
organ and sensory neurons which project to the elec-
trosensory lateral line lobe (Figs 12.8 & 12.9) of the 
medulla via a branch of the Xth nerve.

The epithelial cells (6) over the sensory receptors 
allow electric signals to pass from the external envi-
ronment to the electrorecep� ve cells. 

Note that the substance surrounding each sensory 
cell may stain in red by toluidine blue.
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Prepara� on showing the three types of electrore-
ceptors of the mormyrids: the ampullary organs 
or type I mormyromasts (1), the mormyromasts or 
type II mormyromasts (2) and the tuberous organs 
or «Knollenorgans» (3). These electroreceptors are 
found in a specialized electrorecep� ve epidermis 
and are supplied by lateral line nerves. One can see 
the three layers of the epidermis : the superfi cial po-
lyhedral cells (4), the hexagonal pillars of the inter-
mediate layer (5) and the basal stra� fi ed layer (6).

The enormous development of the mormyrocerebel-
lum can be undoubtedly correlated with the abun-
dance of these sensory termina� ons. In mormyrids 
the la� er can be found over the whole body, except 
on the caudal peduncle which is the region of the 
 electric organ. 
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200    Figures 15.55 - 15.57                              

Fig. : 15.55 Scyliorhinus canicula (PAS-H / MM)

Fig. : 15.56 Poecilia re� culata (MT / LM)

Fig. : 15.57 Pelvicachromis pulcher (AB-H / MM)

Ampulla of  LORENZINI. The cephalic region of elas-
mobranchs contains modifi ed lateral line sensory 
organs located in the dermis and called ampullae of 
 LORENZINI. They are jelly-fi lled canals in open com-
munica� on with the skin surface by pores visible to 
the naked eye (dark spots). The canal (1) ends in a 
cluster of small vesicles enclosed in capsules of colla-
genous connec� ve � ssue (*). This photomicrograph 
shows the terminal dilata� on (ampulla - 2) of such 
canal. The deeper part of the ampulla consists of a 
sensory epithelium (3) containing thermo- and elec-
trorecep� ve cells alterna� ng with suppor� ng cells. 
The arrow points to the gela� nous substance.

The primary func� on of the ampullae of  LORENZINI 
is electrorecep� on and each ampulla is innervated 
by aff erent fi bers of the facial nerve (VII). 
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Cover’s picture. This general view emphasizes the 
connec� on between the op� c nerve (arrow) with 
the brain (*). The eye (le� ) conforms to the general 
vertebrate plan and numerous structures are well-vi-
sible in this micrograph. 

Eyes are organized into the large chamber of the vi-
treous body (1) and aqueous cavi� es (anterior and 
posterior chambers - 2) located in front of the lens 
(3). The anterior por� on of the eye’s outermost 
layer is modifi ed into a transparent cornea (4) with 
a central hole, the pupil, surrounded by the iris (5). 
The lens (3) is completely round and protrudes into 
the aqueous chamber. The middle layer of the eye is 
composed of a vascular tunic, the choroid (6) which 
contains the choroid rete (7 – see Fig. 13.37). The 
re� na (8) is the light sensi� ve part internal to the 
choroid and disappearing near the lens. Finally the 
posterior part of the outermost layer cons� tutes the 
sclera (9) on which ocular muscles (10) insert.    

The circle shows the op� c disc (see last fi gure).

Sec� on through the cornea (lateral side of the eye). 
In this micrograph the layers of the cornea can be 
seen. 

1 : the squamous corneal epithelium : it is an unpig-
mented, transparent stra� fi ed epithelium con� guous 
with the integument ;  
2 : the corneal stroma : this layer is the main cons-
� tuent of the cornea and consists of � ghtly bound 
collagen fi bers ;
3 : the thin corneal endothelium that forms the inner 
surface of the cornea. 

* : aqueous anterior chamber. 
Most fi sh have no eyelids, except the 
Chondrichtyans. 
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    201                          Figures 15.58 - 15.60                              

Fig. : 15.58 Astronotus ocellatus (MT / HM)

Fig. : 15.59 Poecilia re� culata (MT / IM)

Fig. : 15.60 Astronotus ocellatus (MT / HM)

The lens is transparent and almost en� rely composed 
of living cells. It is surrounded  by a capsule (arrow) 
consis� ng of carbohydrates and glycoproteins. The 
lens is an avascular � ssue and contains two morpho-
logically diff erent cell popula� ons. The cells close to 
the aqueous chambers form a monolayer of epithe-
lial cells (*) whereas those facing the chamber of the 
vitreous body are very elongated (•). 

To accommodate for close objects the lens can move 
forward and backward by small muscles and suspen-
sory ligaments.

*

The lens is a transparent disc whose main func� on is 
to bring images into cri� cal focus on the re� na. The 
picture illustrates fully parallel diff eren� ated lens fi -
bers having lost their nuclei. Crystalline protein is the 
major protein found in the lens cells : the la� er are 
very elongated and separated by very li� le extracel-
lular matrix. 

This photomicrograph shows the en� re depth of the 
re� na and the uveal layer on the right. 

The re� na is divided into ten dis� nct layers.

1 : pigment epithelium - 2 : photoreceptor layer (rod 
and cone processes) - 3 : outer limi� ng membrane 
(non visible) - 4 : outer nuclear layer consis� ng of 
the nuclei of the photoreceptors - 5 : outer plexiform 
layer - 6 : inner nuclear layer - 7 : inner plexiform 
layer - 8 : ganglion cell layer - 9 : layer of ganglion cell 
axons forming the op� c nerve or nerve fi bers layer 
- 10 : the inner limi� ng membrane.

The choroid plexus (11) is a well developed and intri-
cate array of arterioles and capillaries forming a rete 
mirabile (choroid rete).

10 7 6 5 4 (3) 12 119 8
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202     Figures  15.61 - 15.63              

Fig. : 15.61 Astronotus ocellatus (AB-H / HM)  

Fig. : 15.62 Gnathonemus petersii (MT / IM)

Fig. : 15.63 Barbus caudovi� atus (H-E / HM)

Re� na. Prac� cally the same legend as in the previous 
picture except for the tenth layer (10) which is not 
illustrated.

1 : pigment epithelium - 2 : photoreceptor layer (rod 
and cone processes) - 3 : outer limi� ng membrane 
- 4 : outer nuclear layer consis� ng of the cell bodies 
of the photoreceptors - 5 : outer plexiform layer - 6 
: inner nuclear layer - 7 : inner plexiform layer - 8 : 
ganglion cell layer - 9 : layer of ganglion cell axons 
forming the op� c nerve or nerve fi ber layer

As compared to the previous image the outer limi-
� ng membrane is clearly visible.

Posterior part of the re� na. The pigment epithelium 
(1 – melanin in brown), the photoreceptor cell pro-
cesses (inner and outer segments - 2) and the cell 
bodies of the cone and rod cells (outer nuclear layer 
– 3) are clearly visible. The outer limi� ng membrane 
is not dis� nguishable. 

Teleosts o� en have several twin cones. 
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This picture shows the re� nal layers backed by a hea-
vily vascularized choroid (*). For the last � me here is 
the legend of the ten layers of the re� na.

1 : pigment epithelium mostly devoid of melanin - 2 : 
photoreceptor layer (rod and cone processes) - 3 : 
outer limi� ng membrane - 4 : outer nuclear layer 
consis� ng of the nuclei of the photoreceptors - 5 : 
outer plexiform layer - 6 : inner nuclear layer - 7 : 
inner plexiform layer - 8 : ganglion cell layer - 9 : ner-
ve fi ber layer - 10 : the internal limi� ng membrane 
(blue)
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    203                          Figures 15.64 - 15.66                              

Fig. : 15.64 Pelvicachromis pulcher (AB-H / MM)

Fig. : 15.65 Poecilia re� culata (MT / MM)

Fig. : 15.66  Barbus caudovi� atus (H-E / HM)

Posterior part of the eye. Some layers of the re� na, 
including the pigment epithelium (1), the outer (2) 
and the inner (3) nuclear layers, are obvious. The wall 
of the posterior por� on of the eye is made up of the 
thick fi broblas� c sclera which is reinforced with an 
external sheath of hyaline car� lage (4) in most fi sh. 
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This micrograph is a higher magnifi ca� on of the fi -
gure 15.56 and displays the op� c nerve (arrow – see 
also Fig. 12. 40) connec� ng the eye with the brain 
(*).

The roof (tectum) of the mesencephalon as well as 
diencephalic structures are related with the op� c 
nerve and receive sensory input from it. 

1 : chamber of the vitreous body - 2 : re� na / 3 : cho-
roid rete - 4 : sclera - 5 : pharynx
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Posterior region of the eye. The aff erent fi bers (1) 
from the ganglion cells (2) penetrate the sclera (3) to 
form the op� c nerve (4). 

* indicates the chamber of the vitreous body.

The circle shows the op� c disc (or op� c papilla) which 
is the point where the op� c nerve leaves the re� na 
(«blind spot»). Note the absence of photoreceptor 
cells in this spot. 
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204     Appendix 1                  

LIST OF FISH NAMES

  

Scien� fi c name Family Common name 

 Acipenser gueldenstaed� i - Brandt & Ratzeburg, 1833 .....Acipenseridae   ................. Russian sturgeon 
  Anguilla anguilla - (L., 1758) ..............................................Anguillidae   ...................... European eel
 Astronotus ocellatus - Cuvier, 1829 ...................................Cichlidae ........................... Oscar
 Atherina boyeri - Risso, 1810 .............................................Atherinidae ....................... Big-scale sand smelt 
Barbus caudovi� atus - Boulenger, 1902 ............................Cyprinidae ........................ None
 Carapus acus - (Brünnich, 1768) ....................................... Carapidae ........................ Pearlfi sh
 Carassius auratus - (L., 1758) ............................................Cyprinidae ........................ Goldfi sh
 Chromido� lapia guentheri - (Sauvage, 1882) ....................Cichlidae ........................... Guenther’s mouthbrooder
 Corydoras paleatus - (Jenyns, 1842) ..................................Callichthyidae   ................. Peppered corydoras
 Cyclopterus lumpus - L., 1758 ............................................Cyclopteridae   .................. Lumpsucker / Kiark-varrey
 Cyprinus carpio - L., 1758 ..................................................Cyprinidae ........................ Common carp
 Danio rerio - (Hamilton, 1822) ..........................................Cyprinidae ........................ Zebra danio
 Dicentrarchus labrax - (L., 1758) .......................................Moronidae   ...................... European seabass ;  white salmon
 Dis� chodus sexfasciatus - Boulenger, 1897 .......................Citharinidae   .................... Six-banded or six-bar dis� chodus
 Esomus malayensis - Ahl, 1923 .........................................Cyprinidae ........................ Malayan fl ying barb
 Garra congoensis - Poll, 1959 ............................................Cyprinidae ........................ None
 Gnathonemus petersii - (Günther, 1862) ...........................Mormyridae   .................... Elephant nose fi sh
 Haplochromis burtoni - (Günther, 1894) ...........................Cichlidae ........................... Burton’s haplo
 Heteropneustes fossilis - (Bloch, 1794) ..............................Heteropneus� dae  ............ S� nging ca� ish
 Kryptopterus bicirrhis - (Valenciennes, 1840) ....................Siluridae   .......................... Glass ca� ish
 Microctenopoma congicum (Boulenger, 1887) .................Anaban� dae   ................... Congo ctenopoma
Oncorhynchus mykiss - (Walbaum, 1792) ..........................Salmonidae ....................... Rainbow trout
 Pangasius micronemus - Bleeker, 1847 .............................Pangasiidae   .................... Shortbarbel pangasius
 Pangio kuhlii - (Valenciennes, 1846) ..................................Cobi� dae   ........................ Coolie loach
 Parachanna obscura - (Günther, 1861) .............................Channidae ........................ Snake-head
 Pelvicachromis pulcher - (Boulenger, 1901) ......................Cichlidae ........................... Rainbow krib ; purple cichlid
  Perca fl uvia� lis - L., 1758 ...................................................Percidae   .......................... European perch  
 Petrocephalus microphthalmus - Pellegrin, 1908 ..............Mormyridae ...................... None
 Pimelodus pictus - Steindachner, 1876 ..............................Pimelodidae   .................... Pictus cat
 Poecilia re� culata (var. Endler) - Peters, 1859 ...................Poeciliidae   ...................... Guppy ; million fi sh
 Polypterus senegalus - Cuvier, 1829 ..................................Polypteridae   ................... Gray bichir
  Ru� lus ru� lus - (L., 1758) ...................................................Cyprinidae  ....................... Roach
Schilbe mystus - (L., 1758) .................................................Schilbeidae   ...................... African bu� er ca� ish
Scyliorhinus canicula - (L., 1758) .......................................Scyliorhinidae   ................. Lesser-spo� ed dogfi sh / Small-spo� ed catshark
Sparus aurata - (L., 1758) ..................................................Sparidae   .......................... Gilthead seabream
   Stomatorhinus punc� culatus - Boulenger, 1899. ...............Mormyridae ...................... None
Symphysodon aequifasciatus - Pellegrin, 1904 .................Cichlidae ........................... Discus
Thalassoma pavo - (L., 1758) .............................................Labridae   .......................... Ornate wrasse
Trisopterus luscus - (L., 1758) ............................................Gadidae   .......................... Pou� ng
Xiphophorus helleri - Heckel, 1848 ....................................Poeciliidae   ...................... Green swordtail

Please refer to the index for page references.



Bibliography       209                           

BIBLIOGRAPHY

  

I. BOOKS

ANDREW, W. Textbook of histology, Oxford 
Univ. Press, New-York (1959)

BACHA, W.J. Jr and BACHA, L.M.  Color Atlas 
of Veterinary Histology (2nd ed). Lippincott 
Williams & Wilkins, Baltimore, Philadelphia 
(2000)

BALDISSEROTO, B., MANCERA ROMERO, 
J.M. and KAPOOR, B.G. (eds). Fish osmoregula-
tion. 540 pp., Science Publishers, USA (2007)

BEAUMONT, A. et CASSIER, P.  Biologie anima-
le (5ème Ed.), Dunod Bordas, Paris (1982)

BONE, Q. and MOORE, R.H. Biology of Fishes ( 
3rd ed). Taylor & Francis, NewYork and Abingdon 
(2008)

BONE, Q.,  MARSHALL, N.B. and BLAXTER, 
J.H.S.  Biology of Fishes (2nd ed.), Blackie 
Academic and Professional – Chapman & Hall, 
Glasgow, London (1995)

CAMPBELL, N., MITCHELL, L. et REECE, J. 
Biology – Concepts & Connections (3rd ed.), 
Benjamin/Cummings, San Francisco (1994) 

CORDIER, R. The cell, Academic Press Inc., New 
York (1964)

CROSS, P.C. et MERCER, K.L. Ultrastructure 
Cellulaire et Tissulaire, De Boeck Université, 
Bruxelles  (1995)

DADOUNE, J.P. Histologie, Médecine-Sciences,  
Flammarion, Paris (1990)

DE GRAAF, F.  Encyclopédie des poissons d’aqua-
rium marin, Elsevier Nature, Bruxelles (1977)

DELELLIS, R.A. (ed). Advances in 
Immunohistochemistry. Raven Press, NewYork 
(1984)

DON FAWCETT, W and JENSH, P. Histologie, 
l’essentiel. Maloine, Paris (2002)

ECKERT, R. Physiologie animale (4ème Ed.), De 
Boeck Université, Bruxelles (1999)

EVANS, D.H. (ed). The Physiology of Fishes (2nd 
ed). CRCPress, Boca Raton (1998)

FERGUSON, H.W.  Systemic Pathology of Fish. 
A Text and Atlas of Normal Tissues in Teleosts 
and their Responses in Disease (2nd ed.), Scotian 
Press, London (2006)

FORET, R. Dico de Bio, De Boeck Université, 
Bruxelles (2004)

GABE, M. Techniques histologiques, Masson et 
Cie, Paris (1968)

GABIUS, H.-J. and GABIUS, S. (eds). Lectins and 
glycobiology, Springer Verlag, Berlin, Heidelberg 
(1993)

GARTNER, L.P. and HIATT, J.L. Color text-
book of Histology (3rd ed). Saunders-Elsevier, 
Philadelphia (2007)

GRASSÉ, P.P. Traité de zoologie : Agnathes et 
poissons (tome XIII, 3 fascicules), Masson & Cie, 
Paris (1958)

GRASSÉ, P.P. et DEVILLERS, C. Zoologie 
Vertébrés (tome II), Masson & Cie, Paris (1965)

HAYAT, M.A.  Stains and Cytochemical Methods. 
Plenum Press, NewYork and London (1993)

HENTSCHEL, H and ELGER, M. The distal neph-
ron in the kidney of fishes, Advances in Anatomy, 
Embryology and Cell Biology. Springer-Verlag,  
Berlin (1987)

KIERNAN, J.A. Histological and Histochemical 
Methods. Theory & Practice (4th ed). Scion 
Publ., Bloxham (2008)



210       Bibliography

KÜHNEL, W. Atlas de poche d’histologie (3ème 
éd.), Médecine-Sciences Flammarion, Paris 
(2003)

LECOINTRE, G., LE GUYADE, H. et VISSET, 
D. Classification phylogénétique du vivant (3ème 
Ed.), Belin, Paris (2006)

LYON, H. (ed). Theory and Strategy in 
Histochemistry. Springer-Verlag, Berlin, 
Heidelberg (1991)

MARSHALL, N.B. La vie des poissons (tomes I et 
II), Bordas, Paris (1970-71)

NELSON, J.S.  Fishes of the World. 4th ed.), 
John Wiley & Sons, NewYork (2006)

ORTS, S. Contribution à l’anatomie comparée et 
à la systématique des Mormyroïdes. Académie 
Royale des Sciences d’Outre-Mer, XVII-3, 
Bruxelles (1967)

POIRIER, J., RIBADEAU DUMAS, J.-L., 
CATALA, M., GHERARDI, R.K. et BERNAUDIN, 
J.-F. Histologie moléculaire (5ème Ed.), Masson, 
Paris (1997)

POLAK, J.M. and VAN NOORDEN, S.  An 
Introduction to Immunocytochemistry : Current 
Techniques and Problems (Revised ed.). Oxford 
University Press, Oxford (1992)

POLL, M. Faune de Belgique - Poissons marins, 
Musée royal d’Histoire naturelle de Belgique, 
Bruxelles (1947)

POLL, M. Contribution à la faune ichthyologique 
de l’Angola, Diamang, Publ.Cult. n° 75, Museu 
do Dundo, Lisboa (1967)

PURVES, W., ORIANS, G., HELLER, H. and 
SADAVA, D. Le monde du vivant (2ème éd.), 
Flammarion Médecine-Sciences, Paris (2000)

QUINET, P. Etude systématique des organes sen-
soriels de la peau des Mormyriformes, Annales 
du Musée Royal de l’Afrique centrale, n° 190 
Tervueren  (1971)

REINECKE, M., ZACCONE, G. and KAPOOR, 
B.G. (eds). Fish Endocrinology (2 vols),  Science 
Pubishers, USA (2008)

RIEHL, R. et BAENSCH, H.A. Atlas de l’aqua-
rium (tomes I et II), Mergus Verlag, Melle (1997)

ROBERTS, R. J. Fish Pathology (3rd ed., reprin-
ted). W.B. Saunders, Edinburgh (2003)

ROCHA, M., ARUKWE, A. and KAPOOR, B.G. 
(eds). Fish Reproduction. 632 pp., Science 
Publishers, USA (2008)

ROMER, A. and PARSONS, T. The Vertebrate 
Body (6th ed.), HRW International Editions, 
Philadelphia (1986)

ROSS, M.H. and PAWLINA,W.  Histology. A 
Text and Atlas (5th ed.). Lippincott Williams & 
Wilkins, Baltimore, Philadelphia (2006).  

STOSKOPF, M. Fish Medicine, W.B. Saunders 
Company, Philadelphia (1993)

WALKER, W. and HOMBERGER, D. Vertebrate 
dissection  (8th ed). Saunders College Publishing, 
Philadelphia (1992)

YOUNG, B. and HEATH, J.W.  Wheater’s 
Functional Histology. A Text and Colour Atlas 
(4th ed.). Churchill Livingstone – Harcourt Publ. 
Ltd., London (2000)

II. PERIODICAL PUBLICATIONS

AGIUS, C. and ROBERTS, R.J. Melano-macro-
phage centres and their role in fish pathology. J. 
Fish Biol. 26 : 499-509 (2003)

BAROILLER, J.-F., GUIGUEN, Y. and FOSTIER, 
A. Endocrine and environmental aspects of sex 
differentiation in fish. Cell Mol. Life Sci. 55 : 
910-931 (1999)

BENJAMIN, M. Hyaline – cell cartilage (chon-
droid) in the heads of teleosts. Anat. Embryol. 
179 : 285-303 (1989)

BERTMAR, G. Scanning electron microscopy of 
olfactory rosette in the sea trout. Z. Zellforsch. 
128 : 336-346 (1972)

BORGHESE, E. Studies on the nephron of 
an elasmobranch fish Scyliorhinus stellaris. Z. 
Zellforsch. 72 : 88-99 (1966) 



Bibliography       211                           

BOWMAKER, J.K. and WAGNER, H-J. Pineal 
organs of deep-sea fish : photopigments and 
structure. J. Exp. Biol. 207 : 2379-2387 (2004)

BUTLER, D.G., ZHANG, D.H., VILLADIEGO, 
R., OUDIT, G.Y., YOUSON, J.H. and 
CADINOUCHE, M.Z.A. Response of the 
Corpuscles of Stannius to hypotensive stimuli 
in three divergent ray-finned fishes (Amia calva, 
Anguilla rostrata, and Catostomus commerso-
ni): cardiovascular and morphological changes. 
Gen. Comp. Endocrinol. 132 : 198-208 (2002)

CANOSA, L.F., CHANG, J.P. and PETER, R.E. 
Neuroendocrine control of growth hormone in 
fish. Gen. Comp. Endocrinol. 151 ; 1-26 (2007)

CARRASSON, M. and BAU, M. Reproduction 
and gonadal histology of Aidablennius sphinx 
(Pisces : Blenniidae) of Catalan sea (Northwestern 
Mediterranean). Sci. Mar. 67 : 461-469 (2003)

CARRASSON, M., GRAU, A., DOPAZO, L.R. and 
CRESPO, S. A histological, histochemical and ul-
trastructural study of the digestive tract of Dentex 
dentex (Pisces, Sparidae). Histol.Histopathol. 
21 : 579-593 (2006)

CHAKRABARTI, P. Histological and histochemi-
cal studies on the olfactory rosette of Mugil parsia 
(Hamilton). Folia Morphol. 64 : 41–46 (2005)

CHATCHAVALVANICH, K., THONGPAN, A. 
and NAKAI, M. Structure of the testis and geni-
tal duct of freshwaterstingray, Himantura signifer 
(Elasmobranchii : Mylobatiformes: Dasyatidae). 
Ichthyol. Res. 52 : 123-131 (2005)

CHAVES-POZO, E., MULERO, V., MESEGUER, J. 
and GARCIA-AYALA, A. An overview of cell re-
newal in the testis throughout the reproductive 
cycle of a seasonal breading teleost, the gilthead 
seabream ( Sparus auratus L.). Biol. Reprod. 72 : 
593-601 (2005)

CHEN, H. and MU, R. Seasonal morphological 
and biochemical changes of Dahlgren cells im-
plies a potential role of the caudal neurosecre-
tory system (CNSS) in the reproduction cycle in 
teleostean fish. Fish Physiol. Biochem. 34 : 37-42 
(2008)

CHEVALIER, C., DE CONTO, C., GOUBIER, V., 
HARDY, I. and EXBRAYAT, J.M. Etude du déve-
loppement folliculaire ovarien chez Zingel asper 
(Percidae). Cybium 29 : 327-338 (2005)

DAI, X., SHU, M. and FANG, W. Histological and 
ultrastructural study of the digestive tract of rice 
field eel, Monopterus albus. J. Appl. Ichthyol. 
23 : 177-183 (2007)

DANGUY, A. Perspectives in modern glycohisto-
chemistry. Eur. J. Histochem. 39 : 5-14 (1995)

DANGUY, A., LENGLET, G. and KISS, R. 
Particularités histologiques de l’oesophage 
chez Phractolaemus ansorgei Boulenger, 1901 
(Pisces, Gonorynchiformes). Cybium  9 : 193-
201 (1985)

DANGUY, A., KISS, R. and LENGLET, G. The 
oesophageal and buccal histology of two fresh-
water Siluriformes (Schilbe mystus L., and 
Pangasius micronemus Blkr.) with reference to an 
unusual cell type. Bull. Cl. des Sciences, (5ème sé-
rie) 72 : 62-72 (1986)

DANGUY, A., GENTEN, F. and GABIUS, H-J. 
Histochemical evaluation of application of bioti-
nylated neoglycoproteins for the detection of en-
dogenous sugar receptors in fish skin. Eur. J. Bas. 
Appl. Histochem. 35 : 341-357 (1991)

DANGUY, A., AKIF, F., PAJAK, B. and GABIUS, 
H-J. Contribution of carbohydrate histochemis-
try to glycobiology. Histol. Histopathol. 9 : 155-
171 (1994)

DANGUY, A., CAMBY, I., SALMON, I., and 
KISS, R. Modern glycohistochemistry : A major 
contribution to morphological investigations. In : 
Glycosciences, Status and Perspectives. (H.-J. 
and S. Gabius, eds), pp. 547-562. Chapman & 
Hall, Weinheim (1997)

DANGUY, A., DECAESTECKER, C., GENTEN, 
F., SALMON, I. and KISS, R. Applications of lec-
tins and neoglycoconjugates in histology and pa-
thology. Acta Anat. 161 : 206-218 (1998)

DEAN, M. N. and SUMMERS, A.P. Mineralized 
cartilage in the skeleton of chondrichthyan fishes. 
Zoology 109 : 164-168 (2006)



212       Bibliography

DEAN, MASON, N.,WILGA, CHERYL, D. and 
SUMMERS, ADAM, P. Eating without hands or ton-
gue: specialization, elaboration and the evolution of 
prey processing mechanisms in cartilaginous fishes. 
Biol. Lett. Doi:10.1098/rsbl.2005

DENIZOT, J.-P. Etude histochimique des mu-
copolysacharides de mormyromaste (type II de 
Cordier) chez Gnathonemus  petersii, Mormyridés. 
Histochemie 28 : 305-315 (1971)

DENIZOT, J.P. Adenosine triphosphatases in elec-
troreceptor organs (ampullary organs and mormy-
romasts) of Gnathonemus petersii Mormyridae. 
Histochem. J. 14 : 239-2 (1982)

DENIZOT, J.-P. and DERBIN, C. Cytochemistry and 
distribution of polysaccharides in an electrorecep-
tor : the tuberous organ of Gnathonemus petersii 
(Mormyrids). Histochemistry 43 : 147-160 (1975)

DESANTIS, S., CIRILLO, F., DEFLORIO, 
M., MEGALOFONOU, P., PALAZON, J.L., 
SARASQUETE, C. and DE METRIO, G. 
Histochemical study of glycoconjugates in the toad-
fish Holobatrachus didactylus oesophagus epithe-
lium. Histol. Histopathol. 22 : 23-35 (2007)

DIAZ, A.O., GARCIA, A.M., DEVINCENTI, C.V. 
and GOLDEMBERG, A.L. Ultrastructure and histo-
chemical study of glycoconjugates in the gills of the 
white croaker (Micropogonias furnieri). Anat. Histol. 
Embryol. 34 : 117-122 (2005)

DOMENEGHINI, C., ARRIGHI, S., RADAELLI, G.,  
BOSI, G. and VEGGETTI, A. Histochemical ana-
lysis of glycoconjugate secretion in the alimentary 
canal of Anguilla anguilla L. Acta Histochem. 106 : 
477-487 (2005)

DZIEWULSKA, K. and DOMAGALA, J. Histology 
of salmonid testis during maturation. Reprod. Biol. 
3 : 47-61 (2003)

EVANS, D.H., PIERMARINI, P.M. and CHOE, K.P. 
The multifunctional fish gill: dominant site of gas ex-
change, osmoregulation, acid-base regulation, and 
excretion of nitrogenous waste. Physiol. Rev. 85 : 
97-177 (2005)

FANGE, R. and PULSFORD, A. Structural studies on 
lymphomyeloid tissues of the dogfish Scyliorhinus 
canicula L. Cell Tiss. Res. 230 : 337-351 (1983)

F I G U E I R E D O - F E R N A N D E S , A . M . , 
FONTAINHAS-FERNANDES, A.A., 
MONTEIRO, R.A.F., REIS-HENRIQUES, 
M.A. and ROCHA, E. Spatial relationships 
of the intra hepatic vascular-biliary tracts and 
associated pancreatic acini of Nile tilapia, 
Oreochromis niloticus (Teleostei, Cichlidae) : 
A serial section study by light microscopy. 
Ann. Anat. 189 : 17-30 (2007)

FISHELSON, L. and BARANES, A. 
Ontogenesis and cytomorphology of the na-
sal olfactory organs in the Oman shark, Iago 
omanensis (Triakidae), in the Gulf of Aqaba, 
Red Sea. Anat.Rec. 249 : 409-421 (1997)

FRIDBERG, G. and BERN, H.A. The urophy-
sis and the caudal neurosecretory system of 
fishes. Biol. Rev. 43 : 175-199 (1968)

GEISTDOERFER, P. Morphologie et histo-
logy de l’appareil digestif des Macrouridae 
(Téléostéens). II. Histologie de l’appareil di-
gestif. Cybium (3-ser.) 5 : 3-22 (1981)

GENTEN, F. and DANGUY, A. A compara-
tive histochemical analysis of glycoconjugates 
in secreting cells of fish epidermis by use of 
biotinylated lectins. Z. Mikrosk.-Anat. Forsch. 
104 : 835-855 (1990)

GRANDI, G., COLOMBO, G. and CHICCA, 
M. Immunocytochemical studies on the pitui-
tary gland of Anguilla anguilla L., In relation 
to early growth stages and duct-induced sex 
differentition. Gen. Comp. Endocrinol. 131 : 
66-76 (2003)

HAN, V.Z., MEEK, J., CAMPBELL, H.R. and 
BELL, C.C. Cell morphology and circuity in 
the central lobes of the mormyrid cerebellum. 
J.Comp.Neurol. 497 : 309-325 (2006)

HANSEN, A. and ZIELINSKI, B.S. Diversity in 
the olfactory epithelium of bony fishes : deve-
lopment, lamellar arrangement, sensory neu-
ron cell types and transduction components. 
J. Neurocytol. 34 : 183-208 (2005)

HELLBERG, H. and BJERKAS, I. Intestinal 
epithelium in Anarhicas lupus L., with empha-
sis on cell renewal. J. Fish Biol. 66 : 1342-
1356 (2005) 



Bibliography       213                           

HENTSCHEL, H. Developing nephrons in ado-
lescent dogfish, Scyliorhinus canicula (L.), with 
reference to ultrastructure of early stages, his-
togenis of the renal countercurrent system, and 
nephron segmentation in marine elasmobranchs. 
Am. J. Anat. 190 : 309-333 (1991)

JOHANSON, Z., BURROW, C., WARREN, A. 
and GARVEY, J. Homology of fin lepidotrichia in 
osteichthyan fishes. Lethaia 38 : 27-36 (2005)

KACEM, A. and MEUNIER, F.J. Halastic demi-
neralization in the vertebrae of Atlantic salmon, 
during their spawning migration. J.Fish Biol. 63 : 
1122-1130 (2003)

KAJIURA, STEPHEN, M., FORNI, JESICA, B. 
And SUMMERS, ADAM, P. Olfactory morpho-
logy of Carcharhinid and Sphyrnid sharks: does 
the cephalofoil confer a sensory advantage? J. 
Morph. 264: 253-263 (2005)

KAPOOR, B.G., SMIT, H. and VERIGHINA, I.A. 
The alimentary canal and digestion in teleost. 
Adv.Mar.Biol. 13 : 109-239 (1975)

KATOH, F. and KANEKO, T. Short term transfor-
mation and long-term replacement of branchial 
chloride cells in killifish transferred from seawater 
to freshwater, revealed by morphofunctional ob-
servations and a newly established  “time-diffe-
rential double fluorescent staining“ technique. J. 
Exp. Biol. 206 : 4113-4123 (2003)

KINNBERG, K. and TOFT, G. Effects of estroge-
nic and antiandrogenic compounds on the testis 
structure of the adult guppy (Poecilia reticulata). 
Ecotoxicol. Env. Safety 54 : 16-24  (2003)

LACY, E.R. and REALE, E. The elasmobranch 
kidney. I. Gross anatomy and general distribu-
tion of the nephrons. Anat. Embryol. 173 : 23-34 
(1985)

LALL, S.P. and LEWIS-McCREA, L.M. Role of 
nutrients in skeletal metabolism and pathology 
in fish. An overview. Aquaculture 267 : 3-19 
(2007)

LAURENT, P. and PERRY, S.F. Environmental ef-
fects on fish gill morphology. Physiol. Zool. 64 : 
4-25 (1991)

LAZZARI, M., BETTINI, S., CIANI, F. and 
FRANCESCHINI, V. Light and transmission elec-
tron microscopy study of the peripheral olfactory 
organ of the guppy, Poecilia reticulata (Teleostei, 
Poecilidae). Microsc. Res. Techn. 70 : 782-789 
(2007)

LISNEY, T.J. and COLLIN, S.P. Brain morpholo-
gy in large pelagic fishes : a comparison between 
sharks and teleosts. J. Fish Biol. 68 : 532-554 
(2006)

MANDAL, D.K., ROY, D. and GHOSH, L. 
Structural organization of the olfactory epithe-
lium of a spotted snakehead fish, Channa punc-
tatus. Acta Ichthyol. Piscat. 35 : 45-50 (2005)

MANZON, L.A. The role of prolactin in fish os-
moregulation : a review. Gen. Comp. Endocrinol. 
125 : 291-310 (2002)

MARCHETTI, L., CAPACCHIETTI, M., 
SABBIETI, M.G., ACCILI, D., MATERAZZI, G. 
and MENGHI, G. Histology and carbohydrate 
histochemistry of the alimentary canal in the 
rainbow trout  Oncorhynchus mykiss. J. Fish Biol. 
68 : 1808-1821 (2006)

MARTIN, C.I. and JOHNSTON, I.A. Endurance 
exercise training in common carp Cyprinus car-
pio L. induces proliferation of myonuclei in fast 
muscle fibers and slow muscle fibre hypertrophy. 
J. Fish Biol. 69 : 1221-1227 (2006)

MC NAMARA, A.M., DENIZOT, J.-P. and 
HOPKINS, C.D. Comparative anatomy of the 
electrosensory lateral line lobe of mormyrids : 
the mystery of the missing map in the genus 
Stomatorhinus (Family : Mormyridae). Brain 
Behav. Evol. 65 : 188-201 (2005)

MIKURIYA, B. A. The gross and microsco-
pic anatomy of the tongue and lower jaw of 
Gnathonemus petersii. Z. Morph. Tiere. 73. 195-
208 (1972)

MOLICH, A., WASER, W. and HEISLER, N. The 
teleost pseudobranch : a role for preconditioning 
of ocular blood supply? Fish Physiol. Biochem.  
In press, (2008)

MOSS, M.L. Studies of the acellular bone of te-
leost fish. Acta Anat. 46 : 343-362 (1961)



214       Bibliography

NEUHAUS, H., VAN DER MAREL, M., CASPARI, 
N., MEYER, W., ENSS, M.-L. and STEINHAGEN, 
D. Biochemical and histochemical study on the in-
testinal mucosa of the common carp Cyprinus car-
pio L. with special consideration of mucin glycopro-
teins. J. Fish Biol. 70 : 1523-1534 (2007)

NIELSEN, M. E. and ESTEVE-GASSENT, M.D. The 
eel immune system : present knowledge and the 
need for research. J. Fish Dis. 29 : 65-78 (2006)

NIEUWENHUYS, R., POUWELS, E. and 
SMULDERS-KERSTEN, E. The neuronal organi-
zation of cerebellar lobe C1 in the mormyrid fish 
Gnathonemus petersii (Teleostei). Z. Anat. Entwickl.-
Gesch. 144: 315-336 (1974)

PAJAK, B. and DANGUY, A. Characterization of 
sugar moieties and oligosaccharide sequences in 
the distal intestinal epithelium of the rainbow trout 
by means of lectin histochemistry. J. Fish Biol. 43 : 
709-722 (1993)

PARMENTIER, E., GENNOTTE, V., FOCANT, 
B., GOFFINET, G. and VANDEWALLE, P. 
Characterization of the primary sonic muscles in 
Carapus acus (Carapidae): a multidisciplinary 
approach. Proc. R. Soc. Lond. B. DOI 10.1098/
rspb.2495 (2003)

PAVLIDIS, M., FUTTER, W.C., KATHARIOS, 
P. and DIVANACH, P.  Blood cell profile of six 
Mediterranean mariculture fish species. J. Appl. 
Ichthyol. 23 : 70-73 (2007)

PETERS, R., AND DENIZOT, J.P. Miscellaneous 
features of electroreceptors in Gnathonemus peter-
sii. Belg. J. Zool. 134 : 61-66 (2004)

PETERS, G., NUSSGEN, A., RAABE, A. and 
MOCK, A. Social stress induces structural and func-
tional alterations of phagocytes in rainbow trout 
(Oncorhynchus mykiss). Fish Shellfish Immunol. 1: 
17-31 (1991)

PILLANS, R.D., GOOD, J.P., ANDERSON, W.G., 
HAZON, N. and FRANKLIN, C.E. Rectal gland mor-
phology of freshwater and seawater acclimated bull 
sharks Carcharinus leucas. J. Fish Biol. 72 : 1559-
1571 (2008)

QUINET, P. Etude systématique des organes sen-
soriels de la peau des mormyrifomes. (Pisces, 

Mormyriformes). Ann. Mus. R. Afr. Centrale 
Tervuren, Sci. Zool. 190 : 1-97 (1971)

RADAELLI, G., DOMENEGHINI, C., 
ARRIGHI, S., FRANCOLINI, M. and 
MASCARELLO, F. Ultrastructural features of 
the gut in the white sturgeon, Acipenser trans-
montanus. Histol. Histopathol. 15 : 429-439 
(2000)

REUTTER, K., BOUDRIOT, F. and WITT, M. 
Heterogeneity of fish taste bud ultrastructure 
as demonstrated in the holosteans Amia calva 
and Lepisosteus oculatus. Philos. Trans. R. 
Soc. Lond. B Biol. Sci. 29 : 355 (1401) 1225–
1228 (2000)

SADOVY, Y. and LIU, M. Functional her-
maphrodism in teleosts. Fish and Fisheries 9 : 
1-43 (2008)

SAKAMOTO, T. and MC CORMICK, S.D. 
Prolactin and growth hormone in fish osmo-
regulation. Gen. Comp. Endocrinol. 147 : 24-
30 (2006)

SASAYAMA, Y., SUZUKI, N. and MAGTOON, 
W. The location and morphology of the ulti-
mobranchial gland in medaka, Oryzias latipes. 
The Fish Biol. J. Medaka 7 : 43-46 (1995)

SCHLIWA, M. The skin of fishes including cy-
clostomes. Chap. 4 : Pigment cells. In : Biology 
of the Integument, Vol.2. (J. Bereiter-Hahn, 
A.G. Matoltsy and K. Sylvia Richards, eds), pp 
65-77. Springer-Verlag, Berlin (1986)

SIRE, J-Y., HUYSSEUNE, A. and MEUNIER, 
F.J. Osteoclasts in teleost fish : light-and elec-
tron-microscopical observations. Cell Tissue 
Res. 260 : 85-94 (1990)

SOURDAINE, P. and JÉGOU, B. Dissociation 
and identification of intact seminiferous lobu-
les from the testis of the dogfish (Scyliorhinus 
canicula). Cell Tissue Res. 255 : 199-207 
(1989)

SZABO, TH., Structure intime de l’organe 
électrique de trois mormyridés. Z. Zellforsch. 
Bd. 49. 33-45 (1958)



Bibliography       215                           

VAN DIEPEN, J.C.E., WAGENAAR, G.T.M., 
and ROMBOUT, J.H.W.M. Immunocytochemical 
detection of membrane antigens of carp leuco-
cytes using light and electron microscopy.  Fish 
Shellfish Immunol. 1 : 47-57 (1991)

WALLACE, M. and SELMAN, K. Cellular and 
dynamic aspects of oocyte growth in teleosts. 
Amer.Zool. 21 : 325-343 (1981)

WHITEAR, M. The skin of fishes including cy-
clostomes. Chap. 2 & 3 : Epidermis  and Dermis. 
In : Biology of the Integument, Vol.2. (J. Bereiter-
Hahn, A.G. Matoltsy and K. Sylvia Richards, 
eds). pp 8-64. Springer-verlag, Berlin (1986)

YAMAMOTO, N. Three gonadotropin-releasing 
hormone neuronal groups with special refe-
rence to teleosts. Anat.Sci.Internat. 78 :139-155 
(2003)

ZACCONE, G., KAPOOR, B.G., FASULO, S. 
and AINIS, L. Structural, histochemical and func-
tional aspects of the epidermis of fishes. Adv.Mar.
Biol. 40 : 253-348 (2001)

ZHANG, Y. and HAN, V.Z.  Physiology of mor-
phologically identified cells in the posterior caudal 
lobe of the Mormyrid cerebellum. J Neurophysiol 
98 : 1297-1308 (2007). 

ZWERGER, P., NIMETH, K., WURTZ, J., 
SALVENMOSER, W. and PELSTER, B. 
Development of the swimbladder in the European 
eel (Anguilla anguilla). Cell Tissue Res. 307 : 155-
164 (2002)

III. THE INTERNET NETWORK 

www.bieap.gov.in/FishBiologyEcologyTheory.
pdf

www.briancoad.com/Dictionary/introduction.
htm (Dictionary of Ichtyology)

www.cnr.usu.edu/faculty/chris-luecke/fish-phy-
siology-course

www.earthlife.net/fish/

www.encyclopedia.com

fish.washington.edu/classes/fish311

FROESE, R. and D. PAULY. Editors. 2008.
FishBase. World Wide Web electronic publica-
tion. (www.fishbase.org, version (04/2008). 

www.gbif.org/ 

life.bio.sunysb.edu/ee/seatrout/fish_otoliths.html

www.pc.maricopa.edu/Biology/ppepe/Bio145

YONKOS, L.T., FISHER, D.J., REIMSCHUESSEL, 
R., and KANE, A.S. 2000. Atlas of fathead min-
now normal histology.
An online publication of the University of 
Maryland Aquatic Pathobiology Center (http://
aquaticpath.umd.edu/fhm).http://epi.ufl.edu/
aquaticpath/fhm

www.zoo.cam.ac.uk


	TABLE OF CONTENTS
	PREFACE
	FRONTISPIECE ILLUSTRATION
	ACKNOWLEDGEMENTS
	ABBREVIATIONS USED IN CAPTIONS

	INTRODUCTION TO HISTOTECHNIQUES AND FISH GROSS ANATOMY
	TISSUE PROCESSING
	SECTIONING
	ROUTINE STAINING OF PARAFFIN SECTIONS
	HISTOCHEMICAL STAININGS
	IMMUNOHISTOCHEMISTRY & LECTIN CYTOCHEMISTRY
	COVERSLIPPING
	PICTURES OF GROSS ANATOMY
	KEY TO THE GROSS ANATOMY FIGURES A TO S
	ALPHABETICAL KEY TO THE FIGURES A TO S

	CHAPTER 1: TISSUES OF FISHES
	CHAPTER 2: SKELETAL TISSUES
	CARTILAGE
	BONE
	NOTOCHORD

	CHAPTER 3: MUSCULAR TISSUE
	SKELETAL MUSCLE
	CARDIAC MUSCLE
	SMOOTH MUSCLE

	CHAPTER 4: CARDIOVASCULAR SYSTEM AND BLOOD
	HEART
	BLOOD VESSELS
	CELLULAR COMPONENTS OF BLOOD

	CHAPTER 5: IMMUNE SYSTEM AND HEMATOPOIESIS
	SPLEEN
	THYMUS
	RENAL HEMOPOIETIC SYSTEM
	PHAGOCYTIC SYSTEM
	EPIGONAL ORGAN

	CHAPTER 6: INTEGUMENT
	EPIDERMIS
	DERMIS AND HYPODERMIS
	SKIN COLORATION

	CHAPTER 7: DIGESTIVE SYSTEM
	ORAL CAVITY AND PHARYNX
	GENERAL OUTLINE PLAN OF THE DIGESTIVE TRACT
	ESOPHAGUS
	STOMACH
	INTESTINE

	CHAPTER 8: GLANDS ASSOCIATED WITH THE GASTROINTESTINAL TRACT
	LIVER
	EXOCRINE PANCREAS

	CHAPTER 9: SWIM AND GAS BLADDERS
	CHAPTER 10: RESPIRATORY SYSTEM
	CHAPTER 11: EXCRETION AND OSMOREGULATION
	EXCRETORY KIDNEY
	CHLORIDE CELLS
	RECTAL GLAND OF ELASMOBRANCHS

	CHAPTER 12: NERVOUS SYSTEM
	THE CENTRAL NERVOUS SYSTEM
	THE PERIPHERAL NERVOUS SYSTEM

	CHAPTER 13 : ENDOCRINE GLANDS
	PITUITARY GLAND
	UROPHYSIS (CAUDAL NEUROSECRETORY SYSTEM)
	INTERRENAL AND CHROMAFFIN TISSUES
	THYROID GLAND
	ENDOCRINE PANCREAS
	CORPUSCLES OF STANNIUS
	ULTIMOBRANCHIAL GLAND
	PSEUDOBRANCH AND CHOROID BODY
	PINEAL GLAND
	ENDOCRINE CELLS OF THE GUT
	GONADS

	CHAPTER 14: REPRODUCTIVE SYSTEM
	MALE
	FEMALE

	CHAPTER 15: SENSORY SYSTEM AND COMMUNICATION
	AUDITORY AND LATERAL LINE SYSTEM
	INNER EAR
	LATERAL LINE ORGAN

	CHEMORECEPTION
	ELECTRIC ORGANS AND ELECTRORECEPTION
	ELECTRIC ORGANS
	ELECTRORECEPTOR ORGANS

	VISION

	LIST OF FISH NAMES
	BIBLIOGRAPHY
	I. BOOKS
	II. PERIODICAL PUBLICATIONS
	III. THE INTERNET NETWORK



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agra
    /Agra-BoldItalic
    /AgraCondensed
    /Agra-Italic
    /AgraThin
    /AgraWide
    /AharoniBold
    /AjayNormal
    /AjayNormal-Bold
    /AjayNormal-BoldItalic
    /AjayNormalCondensed
    /AjayNormal-Italic
    /AjayNormalThin
    /AjayNormalWide
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /Alison
    /AllegroBT-Regular
    /Aman
    /Aman-Bold
    /Aman-BoldItalic
    /AmanCondensed
    /Aman-Italic
    /AmanThin
    /AmanWide
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Amit-Normal
    /Amit-Normal-Bold
    /Amit-Normal-BoldItalic
    /Amit-NormalCondensed
    /Amit-Normal-Italic
    /Amit-NormalThin
    /Amit-NormalWide
    /Andes
    /AndesBold
    /AndesiteRegular
    /Andromeda
    /Andy-Bold
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalsRegular
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /Antique-OliveHC
    /Antique-OliveHo
    /AntiqueOlive-Italic
    /Antique-OliveTh
    /Antique-OliveWd
    /AntiqueRegular
    /AquilliaBold
    /Architect-BoldBold
    /ArchitextBold
    /ArchitextItalic
    /ArchitextOneType
    /ArchitextRegular
    /Arcitectura
    /Arenski
    /Arial-Black
    /ArialBlack-Bold
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialHC
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrow-Regular
    /ArialRoundedMTBold
    /ArialTh
    /ArialUnicodeMS
    /Ariston-ExtraBold-Italic
    /Ariston-Normal-Italic
    /ArnoldBoecklin
    /ArnoldBoecklin-ExtraBold
    /ASHANTARegular
    /ASHLEYRegular
    /Athletes
    /AvalonQuestRegularSWFTE
    /AvantGarde-Book
    /AvantGarde-Book-Bold
    /AvantGarde-BookOblique
    /AvantGarde-BookTh
    /AvantGarde-BookWd
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvantGarde-Thin
    /AvantGarde-Thin-Italic
    /Bal-Astaral
    /BanditRegular
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarCode050
    /BarCode100
    /Baskerville
    /Baskerville-Bold
    /BaskervilleBoldExtremeLefty
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanBeatthehellOuttaMe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /Battlestar
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BDDoomedSquareup
    /BeastWars
    /Beffle
    /BelchingUpSalisburySteak
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatITCbyBT-Bold
    /Benguiat-Light
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /Berns
    /BinnerGothic
    /Bisque
    /BlackAdderII-Normal
    /BlackAdderIIWide-No
    /BlackadderITC-Regular
    /BlackChancery
    /BlackForest
    /BlackRegular
    /Blippo
    /BlippoCnd-Heavy
    /BlippoCndObl-Heavy
    /BlippoExt-Heavy
    /BlippoExtObl-Heavy
    /Blippo-Heavy
    /BlippoObl-Heavy
    /Bodacious-Normal
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Normal
    /Bodoni-Poster
    /Bodoni-Regular
    /Boldface-Bold
    /BoldfaceItalic-SemiBold-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiqua-Regular
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookmanOldStyle-Regular
    /BookshelfSymbolSeven
    /BorzoiBold
    /BorzoiBoldItalic
    /BorzoiItalic
    /BorzoiRegular
    /Botanical
    /Boton-Italic
    /Boton-Light
    /Boton-LightItalic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /BoulderRegular
    /BradleyHandITC
    /BremenBT-Bold
    /BrightonBold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayCnd-Normal
    /BroadwayExt-Normal
    /BrockBold
    /Brody
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /Brush-Script
    /BrushScriptMT
    /Brush-ScriptWide
    /BusoramaITCbyBT-Medium
    /BytePolice
    /Caesar
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Cairo
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Caligula
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligrapherRegular
    /Camberic
    /CanaithRegular
    /CarawayBold
    /CarawayRegular
    /Carta-Normal
    /Carta-Thin
    /Cartoon-Bold
    /CaslonAntique
    /CaslonAntiqueItalic
    /Caslon-Light
    /Caslon-Light-Bold
    /Caslon-LightEx
    /Caslon-LightWd
    /CaslonOpenFace
    /CassandraRegular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyGothic-Regular
    /CenturyOldStyle
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyleItalic
    /CenturyOldStyle-Light
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbookEx
    /CenturySchoolbookHE-Bold
    /CenturySchoolbookHo
    /CenturySchoolbook-Italic
    /CenturySchoolbook-Regular
    /CenturySchoolbook-Thin
    /CenturySchoolbookWd
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Champagne
    /CharlesworthBold
    /Charlie_Chan
    /CharlieChanRegular
    /Charme
    /Charme-Bold
    /CharmeEx
    /CharmeWd
    /CharmingFont
    /Charting
    /ChaucerRegular
    /Chiller-Regular
    /ChineMen
    /ChineseRegular
    /ChiTown-Light
    /ChiTownRegular
    /ChopinBold
    /ChopinItalic
    /ChopinOpenFace
    /ChopinRegular
    /CityBlueprint
    /City-Bold-Bold
    /City-Light-Light
    /City-Medium-Medium
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clearface
    /Clearface-Heavy-DTC
    /Clocks
    /Cloister_Black-Light
    /Cloister_Black-Light-Light
    /Code39-Code39A
    /ColiseoRegular
    /CollegeFLF-Black.R8
    /Collegiate-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /ContinuumBold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Cornerstone
    /Coronet
    /Coronet-SemiBol
    /Coronet-SemiBold-Italic
    /Coronet-SemiBold-ItalicEx
    /Coronet-SemiBold-ItalicHE
    /Coronet-SemiBold-ItalicHo
    /Coronet-SemiBold-ItalicWd
    /Cotillion
    /CountryBlueprint
    /Courier
    /CourierAPL2
    /CourierAPL2-Bold
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierSymbols
    /CourierSymbols-Bold
    /Courier-WP
    /CrilleeMedium
    /Critter
    /Croissant
    /Croissant-Bold
    /CroissantEx
    /CroissantHE
    /CroissantHo
    /CroissantWd
    /Cuckoo
    /CurlzMT
    /DauphinPlain
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DavysRibbons
    /DazzleShips
    /Debussy
    /Denmark
    /DFCalligraphicOrnamentsLET
    /DFDiversionsLET
    /DFDiversitiesLET
    /Dickens
    /Dickens-BoldItalic
    /DickensEx
    /DickensWd-Bold
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DingDongBold
    /Diploma
    /Dixon
    /Dixon-Bold
    /DixonCn-Bold
    /DixonEx
    /Dixon-Italic
    /DixonWd
    /DixonWd-Italic
    /DobkinBoldLeftyPlain
    /Dobkin-BoldPlain
    /DobkinEx-BoldPlain
    /DobkinPlain
    /DobkinWd-Plain
    /DOOMED
    /Dotum
    /DotumChe
    /Dragonwick
    /DragonwickCn
    /DragonwickWd
    /Dubiel
    /DubielPlainThinLefty
    /Dupuy-Bold
    /DupuyRegular
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EastSide
    /EastSideBold
    /EastSideEx
    /EastSideItalic
    /EastSideWd
    /Eckmann
    /EckmannCn
    /EckmannEx
    /Eckmann-Italic
    /EckmannWd
    /EdwardianScriptITC
    /Eklektic-Normal
    /Eklektic-NormalCn-Italic
    /Eklektic-NormalEx
    /Eklektic-Normal-Italic
    /Eklektic-Normal-Light
    /Eklektic-NormalTh
    /Electrik
    /ElectrikCn
    /ElectrikEx
    /ElectrikHo
    /Electrik-Italic
    /ElectrikWd
    /Elephant-Italic
    /Elephant-Regular
    /ElGar
    /ElGar-Bold
    /ElGarCn
    /ElGarEx-Bold
    /ElGarWd
    /Elizabeth-Bold
    /ElizabethCn
    /ElizabethEx-Italic
    /ElizabethWd
    /Elwood
    /ElwoodBold
    /ElwoodCn-Italic
    /ElwoodEx
    /ElwoodItalic
    /ElwoodLefty
    /ElwoodTh
    /ElwoodWd
    /English
    /English111VivaceBT-Regular
    /English-Bold
    /EnglishCn
    /EnglishEx
    /EnglishTowne
    /EnglishTowne-Normal
    /EnglishTowne-NormalCn-Bold
    /EnglishTowne-NormalEx
    /EnglishTowne-NormalTh-Italic
    /EnglishTowne-NormalWd
    /EnglishWd
    /EngraversMT
    /Eras-Black-SemiBold
    /Eras-Bold
    /Eras-BoldHo
    /Eras-Bold-Italic
    /Eras-BoldTh
    /ErasContour
    /ErasContourEx
    /ErasContour-Italic
    /ErasContourTh
    /ErasContourWd
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Essay-Normal
    /Essay-NormalEx
    /Essay-NormalHo
    /Essay-NormalTh-Italic
    /Essay-NormalWd
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuroRoman
    /EuroRomanOblique
    /Eurostile-Black
    /Eurostile-BlackCn
    /Eurostile-Black-Italic
    /Eurostile-Bold
    /EurostileExtended-Roman-DTC
    /EurostileObl-Bold
    /EurostileObl-Normal
    /Eurostile-Roman
    /ExocetLight
    /Exotic-Bold
    /Exotic-BoldCn
    /Exotic-BoldEx
    /Exotic-BoldHo
    /Exotic-Bold-Italic
    /Exotic-BoldTh-Italic
    /Exotic-BoldWd
    /Exotic-Demi
    /Exotic-DemiCn-Italic
    /Exotic-Demi-Italic
    /Exotic-DemiWd-Italic
    /ExPonto-Regular
    /Faktos
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FimCodes
    /FixedMiriamTransparent
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGotT-Book
    /FranklinGotT-BookItal
    /FranklinGotT-Demi
    /FranklinGotT-DemiCond
    /FranklinGotT-DemiItal
    /FranklinGotT-Heav
    /FranklinGotT-HeavItal
    /FranklinGotT-Medi
    /FranklinGotT-MediCond
    /FranklinGotT-MediItal
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /FujiyamaLightPSMT
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSans-ExtraBold
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT-Bold
    /GillSansMT-BoldCondensed
    /GillSansMT-BoldItalic
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicText
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HelveticaSymbols
    /HelveticaSymbols-Bold
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /Latha
    /LetterGothic
    /LetterGothicBold
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldOblique
    /LetterGothic-Italic
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /Lithos-Regular
    /LMS_BORDER_1
    /LMS_BORDER-2
    /LMS_GANESH_1
    /LMS_GANESH_2
    /LMS_GANESH_3
    /LMS_GANESH_4
    /LMS_MISC_1
    /LMS_RASHI
    /LMS_WED
    /LMS-DINGBAT
    /LMS-GANESH
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /MaiandraGD-Regular
    /Malcorian
    /Mangal-Regular
    /Marigold
    /MathA
    /MathB
    /MathC
    /MathExtensionsA
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /Narad-BoIt
    /Narad-Bold
    /Narad-Italic
    /Narad-Normal
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Onyx
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalaceScriptMT
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PMingLiU
    /Poetica-ChanceryI
    /PosterBodoniBT-Roman
    /PostNet
    /Prestige
    /Prestige-Bold
    /Prestige-Italic
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SimSun
    /Slimbach-Black
    /Slimbach-BlackItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light-BoldHollow
    /Staccato222BT-Regular
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRomanCE
    /TimesNewRomanCE-Bold
    /TimesNewRomanCE-BoldItalic
    /TimesNewRomanCE-Italic
    /TimesNewRomanCyr
    /TimesNewRomanCyr-Bold
    /TimesNewRomanCyr-BoldIncl
    /TimesNewRomanCyr-Inclined
    /TimesNewRomanGre
    /TimesNewRomanGre-Bold
    /TimesNewRomanGre-BoldIncl
    /TimesNewRomanGre-Inclined
    /TimesNewRoman-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSymbols
    /TimesNewRomanSymbols-Bold
    /TimesNewRomanTur
    /TimesNewRomanTur-Bold
    /TimesNewRomanTur-BoldItalic
    /TimesNewRomanTur-Italic
    /Times-Roman
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Viva-BoldExtraExtended
    /Viva-Regular
    /WalkmanChanakya902Bold
    /WalkmanChanakya902Bold-Italic
    /WalkmanChanakya902Normal
    /WalkmanChanakya902Normal-Italic
    /WalkmanChanakyaBdItalix902Normal
    /WalkmanChanakyaBoldx902Normal
    /WalkmanChanakyaItalix902Normal
    /WalkmanHindiBold
    /WalkmanHindiBold-Italic
    /WalkmanHindiNormal
    /WalkmanHindiNormal-Italic
    /WbCourier-Bold
    /WbCourier-Bold-Italic
    /WbCourier-Roman
    /WbCourier-Roman-Italic
    /WbHelvetica-Bold
    /WbHelvetica-Bold-Italic
    /WbHelvetica-Roman
    /WbHelvetica-Roman-Italic
    /WbTimesNewRoman-Bold
    /WbTimesNewRoman-Bold-Italic
    /WbTimesNewRoman-Roman
    /WbTimesNewRoman-Roman-Italic
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BoldCondensed
    /ZurichBT-ExtraCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


