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Classification of Feeding Habits 

• Detritivores  

 

• Herbivores 

 

• Carnivores 

 

• Omnivores 

 

 



Classification of Feeding Habits 

• Detritivores -  feeding on dead material off the seafloor   

 

• Herbivores -  feeding on live plant materials 

 

• Carnivores -  feeding on living animals 

 

• Omnivores -  feeding on a mixture of plant and animal 
material 

 

 



Food Selectivity in Fishes 

• Euryphagous  

 

• Stenophagus  

 

• Monophagous 

 

 



Food Selectivity in Fishes 

• Euryphagous (Eury =many) – feeding on wide variety of 
organisms 

 

• Stenophagus (Steno =narrow) – feeding on a small 
variety of organisms 

 

• Monophagous (one food) – feeding on only one species 
or type of food 

 

• Most fish are ……. 

 



Gut length and feeding 

Correlation between gut length and food type 

Longer gut = detritus/algae 

Intermediate gut = zooplankton… 

Short gut = carnivore  



Dietary Type  
Ratio of body length 
to gut length  

Carnivore  0.7 to 0.9  

Omnivore  1.1 to 2.2  

Herbivore  5.4 to 28.7  





Gut Length 



Pyloric caeca 



Palatability and shape 

• Friability 



 



Prey capture 

Methods 

Functional anatomy 
 



Food capture 

Ram feeding: overtakes prey by rapid swimming, has 
mouth open when prey approached. 

 

Suction feeding: creates vacuum in buccal cavity, opens 
mouth and extends mouthparts when prey encountered. 

 

Manipulation: biting, scraping, clipping 

 



 



 









 



Mouth structures can help 





Gills can help too ! 



 





Food depends on activity 



Break 2 

 



NUTRITION 



Nutritional needs 

• Proteins 

• Lipids 

• Carbohydrates 

 



Proteins 

• Important for growth and metabolism 

• Important and expensive part of fish meal 

• Catabolism – break down of molecules into smaller units 
to release energy 

• Anabolism – using energy to create molecules – lead to 
growth in tissues 

 



Carbohydrates 

• Found primarily in plants 

• Low digestibility = low energy gained 

• Herbivirous and Omnivorous fish have elongated guts or 
guts with microbes to break down cellulose 



Lipids 

• Found in both plants and animals 

• Rich energy source (up to 50% of the total fuel) 

• Can be stored for later use 

• Important in predacious fish 

 



Starvation 

• Occurs during life cycle (winter conditions, reprod.) 

• Mobilizing protein and lipids during starvation 

• While fish are fasting no intake 

• Water will often replace reduced tissues 

• Degeneration of digestive tract 

 



Unlimited food 

• Growth rate and feeding frequency 

• Growth rate and age 



DIGESTION and ABSORBTION 

• Breakdown of body foods by enzymatic and often acidic 
excretions in the gut 

 

• Absorption of nutrients….. 

 

• Excretion 





EXCRETION 

• Teleosts – nitrogenous waste -> ammonia 

• Elasmobranchs and Coelacanths -> urea 



http://www.farnorthscience.com/2007/03/1
8/marine-mammals/sea-lions-and-junk-food-

ocean/ 
 

 



Break 3 

 



GROWTH 



Growth 

• A change in size (length or weight)  

• A change in calories stored in somatic and reproductive 
tissues 

 

http://www.nceas.ucsb.edu/featured/deroos 



I=M+G+E 

I=Ingested Food Energy  M=Metabolism  G=Growth  
E=Energy Expended  
 
Growth of Fish…..Indeterminate or Life Long 
 
Manifested in Two Ways 
 
 

 
 

 

 
 

  



Factors affecting growth 

Metabolism  = Anabolism + Catabolism 

 

If Anabolism > Catabolism = growth 

 

Growth is mediated by hormones secreted by the pituitary 
gland and steroids by gonads 



Factors affecting growth 

Growth depends on: 

Temperature Dissolved Oxygen 

Salinity  Photoperiod 

Age   Maturity 

Activity  Conditioning 



Temperature 

Optimal temperature for maximum growth 

Fish can maximize by moving in water column 

 Bear Lake Sculpin 

Increased metabolism at warmer temps 

 

http://utahspecies.com/bearlakesculpin.html 



Dissolved Oxygen 

• Temperature dependant 

• Reduced oxygen available = reduction in food 
conversion = reduced growth 

• May swim to other areas 



Ammonia 

• If present in high concentrations can slow growth 

• Problematic in non-circulating fish culture programs 





• Euryhaline can handle a range for max growth 

• If fish are working active pumps the either add or 
remove salt ions there is less energy available for 
growth 

Salinity 

I=M+G+E 



Competition 

• Limited food = less growth 
May limit size at maturity or future 

  prey populations 



Food Availability 

Seasonal availability  

 



May impact seasonal growth 

 

Photoperiod 



Age and maturity 

• Fish typically grow fast during first few months to years 

• As increasing energy is diverted to gonads during 
maturity less is available for growth 

 



Exercise conditioning 

• Can increase growth for fish 

– Better food conversion efficiency 

– Increased growth hormones 

– Increased protein synthesis 

– Decreased stress 

 

 



How do we measure growth 
rates? 

1. Raise fish in controlled 
environment 

2. Mark and recapture methods 
3. Length-Frequency Distributions 
4. Back Calculations 

 





1. Raise fish in a controlled environment 



2. Mark and Recapture 

 



PIT tags 



Spaghetti tags 



Satellite tags 



Visible Implant Elastomer tags 



Other tags 



3.  Length Frequency 



4. Back Calculation from hard structures 

 







 





Image courtesy of  

www.marinebiodiversity.ca 





Radiocarbon Uptake methods 

 

 



RNA/DNA 

• Ratio of Nucleic Acids in a Cell 

 

• Amount of DNA remains constant 

 

• RNA is directly proportional to the amount of protein 
produced…more protein =more growth. 

 

 


