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mucous cellPhotophore cell

Club cell

موكوسنقش 
  حفاظتي  نقش  

لغزنده لايه ايجاد  
آب سازي  شفاف 

اسمزي فشار تنظيم  
بدن شدن خشك از جلوگيري  



chromatophore  هايرنگدانه 

1. Xanthophores
2. erythrophores
3. Iridophores
4. leucophores
5. Melanophores
6. Cyanophores



پوست وظايف

حفاظت   
ارتباط    برقراري 
حسي    پيامهاي      دريافت  

تنفس  
آب   و حفظ تعادل     اسمزي  تنظيم     

دفع ترشح و   
دما تنظيم     



ScalesScales



Scale فلس





Found in sharks and rays, and can 
vary greatly in external 
appearance. They do not increase 
in size as the fish grows, instead 
new scales are added. Placoid
scales are often referred to as 
denticles.
Placoid scales consist of a 
flattened rectangular base plate 
which is embedded in the fish, and 
variously developed structures, 
such as spines, which project 
posteriorly on the surface. The 
spines give many species a rough 
texture. 

Placoid scales

Placoid scales of the Broadnose Sevengill Shark.



Skin from Sharks



CosmoidCosmoid scalesscales
Common to Lungfishes (family Common to Lungfishes (family 
CeratodidaeCeratodidae) and some fossil fishes.) and some fossil fishes.

Similar to Similar to placoidplacoid scales (Probably scales (Probably 
evolved from the fusion of evolved from the fusion of placoidplacoid
scales.) scales.) 

Two basal layers of bone, a layer ofTwo basal layers of bone, a layer of
dentinedentine--like like cosminecosmine, and an outer layer , and an outer layer 
of of vitrodentinevitrodentine. . 

Scale becomes larger as fish grows and Scale becomes larger as fish grows and 
new bone isnew bone is added to the basal layers.

Scanning electron micrograph of the Scanning electron micrograph of the cosmoidcosmoid scales of a Queensland Lungfish (scales of a Queensland Lungfish (KrefftKrefft, 1870)., 1870).



Found in Found in bichirsbichirs ((PolypteridaePolypteridae), Bowfin ), Bowfin 
((AmiaAmia calvacalva), paddlefishes (), paddlefishes (PolyodontidaePolyodontidae), ), 
gars (gars (LepisosteidaeLepisosteidae), and sturgeons ), and sturgeons 
((AcipenseridaeAcipenseridae) and some fossil ) and some fossil paleoniscoidpaleoniscoid
fishes. fishes. 

Rhomboid shape with Rhomboid shape with articulating pegarticulating peg* and * and 
socket joints between them.  Actually, socket joints between them.  Actually, 
modified modified cosmoidcosmoid scales with a bony basal scales with a bony basal 
layer, a layer of dentine, and an outer layer layer, a layer of dentine, and an outer layer 
of of ganoineganoine (an inorganic bone salt).(an inorganic bone salt).

GanoidGanoid ScalesScales



Cycloid and Ctenoid Scales

Found in bony fishes (the Found in bony fishes (the TeleosteiTeleostei). ). 
Overlapping = flexibility,  over Overlapping = flexibility,  over cosmoidcosmoid
or or ganoidganoid scales.scales.

Cycloid scalesCycloid scales——smooth posterior margin, smooth posterior margin, 
no no cteniictenii. (Greek ". (Greek "cyclocyclo““ or circle.)or circle.)



CtenoidCtenoid scalesscales
Note: spiny posterior marginsNote: spiny posterior margins

(Greek "(Greek "ctenocteno", comb", comb--like like cteniictenii on the margin of the scale.) on the margin of the scale.) 





Fins (pinna)باله ها  

فرد هايباله 
 Dorsal fin پشتي      باله 
 Anal fin  مخرجي     باله 
Caudal fin دمي     باله 

Adipose fin چربي     باله 

 زوج هايباله 
 Pectoral fin اي سينه  باله 

Ventral or Pelvic fin    لگنييا شكميباله  

   



Fins (pinna)باله ها  

)شعاع ها   (  باله ها   حمايتي     ساختارهاي    
Ceratotrichia Lepidotrichia



Fins (pinna)باله ها  

 ray and spine شعاع ها      يا  باله ها    حمايتي     ساختارهاي    



Spines vs. Rays

Spines
Hard, pointed tissue
Unsgemented
Unbranched
Solid

Rays
Soft, Segmented
Branched
Bilateral (lt. and rt. halves)



فرد باله های    
Dorsal fin پشتي باله 

Esox lucius

Silurus glanis

Gadus macrocephalus

Echeneis naucrates

Polypterus

Gymnotus carapo



فرد باله های    
Anal fin مخرجي  باله 

Guppy  



فرد باله های    
Adipose fin چربي باله 

Myctophidae 



فرد باله های    
Caudal fin دميباله 

A) The tail can be 
heterocercal, which means that 
the vertebrae extend into a 
larger lobe of the tail or that the 
tail is asymmetrical. 

Epicercal means that the 
upper lobe is longer (as in 
sharks)
Hypocercal means that 
the lower lobe is longer.

B) Protocercal means that the caudal fin extends around the vertebral column, present in embryonic 
fish and hagfish. This is not to be confused with a caudal fin that has fused with the dorsal and anal 
fins to form a contiguous fin.
oC) Most fish have a homocercal tail, where the vertebrae do not extend into a lobe and 
the fin is more or less symmetrical. This can be expressed in a variety of shapes.

oD) Diphycercal refers to the special, three-lobed caudal fin of the coelacanth and 
lungfish where the vertebrae extend all the way to the end of the tail.



IsocercalIsocercal——last vertebrae modified (cods)last vertebrae modified (cods)

فردباله های
Caudal fin دميباله 



GephyrocercalGephyrocercal——””bridge tailbridge tail””
Dorsal and anal fins have grown aroundDorsal and anal fins have grown around

posterior end of fish. (posterior end of fish. (MolaMola))

فردباله های
Caudal fin دميباله 



The tail fin may be 
rounded at the end.
The tail fin may be 
truncated, or end in a 
more-or-less vertical 
edge (such as in 
salmon).
The fin may be forked, 
or end in two prongs.
The tail fin may be 
emarginate, or with a 
slight inward curve.
The tail fin may be 
lunate, or shaped like a 
crescent moon.

فرد باله های    
Caudal fin دميباله 



زوجباله های    
Pectoral fins  اي سينه   باله 



زوجباله های    
Pelvic fins لگني  يا  شكمي باله 

gobiidae

Myxopterygium


