Chapter 8 Outline    Marine Fishes

• appeared 500 million years ago
• most economically important species
• The fish group contains the most species of vertebrates

I. VERTEBRATES: AN INTRODUCTION
• Vertebrae: Subphylum ______________
• Vertebrae characteristics: 

TYPES OF FISHES
• oldest & simplest vertebrates: 
A. Jawless Fishes (CLASS: __________________)
• most primitive fish

• feed by: 
•They lack: 
• description of body: 
• ex. Hagfish or Slime eels – 


feeding habits:              



habitat:   
• ex. Lampreys –  


Feeding habits: 



Habitat: 
B. Cartilaginous Fish (CLASS: _________________________)

• skeleton:

· Jaws:

· Scales and fin general description: 

· rough skin covered w/ _____________________
• includes the species:   
• fins: 


-caudal fin:


-2 dorsal fins:



-2 pectoral fins


-anal fins: 
• Birthing: 
1. Sharks

• adapted for: 
• referred to as __________________
• Fins: have a powerful ___________________, longer on top than on the bottom. Two ___________ fins are on the upper surface of the body. Paired ______________________fins located on sides of the body
• Respiration:  
•swim continuously

• Digestion & Feeding: some sharks are ______________________ and use powerful ______________w/sharp teeth that move ________________________________. 
 
- ex. Whale sharks & Basking sharks 



filter feeders: 
• Human consumption:
· Habitat: 

2. Rays & Skates
• body type: 
· Habitat: 
• Gill slits: 
• ex. Stingray – 


Habitat:



Description of body type: 

- Feeding:  

-Teeth:  
• ex. Electric rays – 


Organs that produce electricity: 



Habitat: 

• ex. Manta ray & Devil ray – 


Feeding:



Habitat

  • Skates –  
3. Ratfishes – 


Habtat:



gill slits: 



Skin:  



Feeding:



Habitat:
C. Bony Fishes (CLASS: __________________________)
• Skeleton
• 98% of all fishes  (25,000 species)
• cycloid scales:
• operculum
• fin rays: 
• mouth location

• teeth: 
• swim bladder: 
III. BIOLOGY OF FISHES  • ichthyology –
D. Body Shape
•
- Related to its lifestyle

- fast swimmers include: 

- ______________ compressed for maneuverability ex)  
- flatfish – habitat and examples of species  
- elongated –                                           examples:  



• Useful for camouflage
Pipefish:  
stonefish’s:   
E. Coloration
• camouflage

- Warning coloration –  
- Cryptic coloration –  
- Disruptive coloration –  
- Countershading –  
• Chromatophores  
• Iridophores –  
F. Locomotion
• Swimming –  
           Myomeres: 
• Swim bladder  -  
• Dorsal & anal fins – 

  • Pelvic  fins – 
• Pectoral & caudal fin –  
 G. Feeding strategies:  
• Carnivores –  
• Planktivores –  
· gill rakers: 
· Sardines & anchovies  
    • Deep-sea fish –  
    • Grazers –  



(ex.   
G. Digestion

    • Bony fish have _________________, ________________, intestines, a ______________________ (which secretes digestive enzymes), pancreas, ____________________(which releases bile to digest fats), and anus. Many similarities to the human
     • Some fish (sharks and rays) have a ______________________________,  which increases the intestine’s internal surface area so that more nutrients are absorbed during digestion.

H. Circulatory System

• Heart chambers:

· Arteries: 
· Capillaries:

· Veins: 
H.     Respiratory System    •gas exchange takes place in the ______________
Irrigation of Gills – 
• cartilaginous fish:  
• bony fish 
Structure of the Gills

• gill arches  

· gill filaments. 

• gill rakers  
• lamellae   
Gas Exchange
• Oxygen dissolved in water diffuses through ________________________ to oxygenate the blood
• Oxygen moves from the water to gills through _________________provided that there is much more oxygen in the water than in the blood.
• countercurrent system of flow: 
• Hemoglobin:

• Myoglobin: 
I. Regulation of the Internal Environment



• Marine fish lose water by _______________. Thus, in boney fish, the _______________are adapted to removing extra salt. In cartilaginous fish, ______________ (called __________) are concentrated in the blood so that the blood concentration is closer to that of sea water and water is not lost.

K.  Nervous System & Sensory Organs
• Central Nervous system –  
· Olfactory sacs –  

· Nostrils-
· Taste buds –  
· Vision – more important in bony fish. 

· nictitating membrane  
· Lateral line –  
· Ampullae of Lorenzini –  
· Inner ears –  

·  Contain otoliths 
Behavior • Complex behavior

Territoriality – demonstrated by some fish
• Defense:

• aggressive behaviors: 
Schooling –  
• ex.  
• well coordinated unit
• Ways in which schooling is important: 

Migrations –  
• locations: 
• Strategy: 

•Anadromous-
        i.e. homing behavior –  
       • Catadromous fish –  
ex. Eels – drift from N. America → Gulf Stream → Europe → Sargasso Sea
• Destruction of habitat is one of the biggest hazards to Pacific Salmon
Reproduction & Life History
• variety of ways: 
Reproductive System
• Most fish have _____________________
• reproductive organs: 
· cloaca (a common passage):  
· urogenital opening (located behind the anus):
• Spawning (external fertilization): 

- is controlled by _________________________ which are triggered by ___________________________________________________________
• Some fish are _________________________ or sequential ______________________
sex reversal is possible among groups of fish    i.e. Sheep’s head

Reproductive Behavior 
A. Fish may use color & _______________________________ , and _________________ to advertise that they are ready to mate

•
B. Mating can involve ____________________, the transfer of sperm to females (__________ and _____________________ fertilization)

                 cartilaginous fish use ______________________ to hold onto females

- Others spawn in pairs, dig themselves in sand, may establish breeding sites or nests.

• Some fish guard their eggs while others carry the fertile eggs.

Early Development
• Oviparous                       

-yolk sac: 
• Ovoviparous:   
• Viviparous: 
