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BASIC FISHING – LESSON 2 

Common Nebraska Fish: anatomy, identification, and habitat 

Background:  

Section 1: Anatomy 

 

Fish live in WATER.  They are aquatic animals, and their bodies are adapted to make a watery life easy.   

 The shape of a fish’s body makes movement in the water easy. 

 The body isn’t divided up into a distinct head, trunk and tail like land animals; instead all parts are 
connected to form smooth contours, and the front is generally pointed to minimize resistance as it 
moves through the water. 

 The shape of a fish’s body can be a good indicator of the type of habitat a fish prefers.   

 Bluegill, for example, have bodies that are laterally compressed, meaning that that are flattened on 
the sides, and tall and narrow when you look at them head on.  This shape allows them to 
maneuver easily through vegetation, rocks or submerged trees.   
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Fish like walleye have fusiform, or torpedo shaped bodies.  This shape allows them to move swiftly 
through open water or swim into a strong current (like a rainbow trout). 

 
 
Fish have GILLS.  Gills are another adaptation to living in water. 

 Fish use gills like we use lungs – our lungs take oxygen from the air, and fish’s gills take oxygen from 
the water. 

 Gills are feathery looking structures on the sides of the head that are covered by a bony plate called an 
operculum. 

 Healthy gills are red, full of blood vessels that take oxygen from the water and deliver it to the fish’s 

 A fish ‘breathes’ by opening its mouth and sucking in water – that water moves through the gills and 
back out of the body. 
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Fish have SCALES.  Scales overlap each other like shingles on a roof, and just like a roof protects a house, scales 
protect a fish. 

 Scales increase in size as a fish grows, but they don’t increase in number and missing scales can be 
replaced. 

 
 Fisheries managers can determine the age of a fish by looking at their scales.  As scales grow, rings are 

created similar to rings of a tree.  In temperate climates, the spacing between the rings becomes 
constricted during the winter when growth is minimal.  The number of years a fish has lived can be 
counted by the number of constrictions in the growth rings.   
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Fish have FINS.  Fins are put into action by muscles attached to the base of the fin spines and rays (spines are 
made of bone and are stiff and sharp, while rays are made of cartilage and are soft and flexible).  Some smaller 
fish that are often eaten by predators have fins with many spines that can stick in the mouths and throats of 
predators and make them unappetizing and difficult to eat. 
 

 
 

 
 

 Pectoral and pelvic fins are paired (one on each side of the body).   

 Dorsal, anal, and caudal (tail) fins are not paired, but some fish have two dorsal fins or two parts – a 
spiny part and a soft rayed part. 

 Fins spines can be very sharp and even serrated; they help defend a fish against predators.  
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 The dorsal fin helps the fish to stay upright.  Spines on the dorsal fin can be raised to make the fish 
appear larger and less likely to be attacked by a predator. 

 The anal fin helps the fish to stay balanced and can also help it maneuver in tight places.  Fish that are 
deep bodied, like bluegill, require greater stability and have long dorsal and anal fins. 

 
 The caudal, or tail, fin provides the power that propels the fish forward, and also acts as a rudder to 

steer the fish’s direction.  The shape of the caudal fin determines how fast the fish can swim and 
maneuver.  Fish that require speed or continuous movement usually have forked tail fins.  Forked tail 
fins have less drag than a rounded or square fin. 

 The pelvic fins, located on the bottom of the fish, provide stability and balance, and help the fish hold a 
position.   

 The pectoral fins are located behind the gills and work like the pelvic fins, and also help the fish steer, 
control depth, change speed, and remain in one place.   

 
 Sunfish, bass, perch, crappie and walleye have pelvic fins that are located almost in alignment directly 

beneath the pectoral fins.  In this body type, both fin pairs are located near the fish’s center of gravity 
and provide greater maneuverability.  Additionally, the pectoral fins area attached vertically rather 
than horizontally, and can also allow greater maneuverability through a variety of habitats.  
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 Lie-in-wait predators like northern pike have dorsal and anal fins located towards the back of their long 
bodies, close to the caudal fin.  All of these fins work together to propel the fish forward with a burst of 
power when ambushing unsuspecting prey. 
 

Fish have other unique characteristics that aren’t as easy to notice as scales and fins. 
 

 
Fish have a LATERAL LINE.  This line that runs along each side of the fish is actually a series of holes.  These 
holes connect to nerves inside the fish that are sensitive to vibrations.  This makes fish aware of their 
surroundings.  
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Fish produce MUCOUS that covers their bodies.  They wear a slime coat.  This reduces friction in the water – 
remember fish have all of these peculiar features so that they can live easily in a watery environment.  
Another thing the slime coat does is protect the fish from disease and parasites. 
 

 
Fish have a SWIM BLADDER.  The swim bladder helps a fish to stay suspended in the water.   

 It is a gas filled chamber, and fish can adjust the amount of gas in the bladder until their density equals 
the density of the water. 

 The swim  bladder allows a fish to be neutrally bouyant – they won’t sink like a stone to the bottom or 
float on the top like a beach ball. 

 This is something that makes a watery life easy for a fish – because a fish has a swim bladder, it doesn’t 
need to waste all of its energy swimming constantly to stay in place in the water column. 

 
Fish are COLD BLOODED.  They don’t control their body temperature.  Instead, it is determined by the 
temperature of the water they live in.  Some fish like the rainbow trout can only live in cold water, others like 
the channel catfish, largemouth bass, bluegill, and green sunfish are considered warm water fish. 
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Additional Anatomy Features To Note: 

EYES.  Fish’s eyes are placed on the sides of the head 

 this helps fish see in almost all directions except directly behind or underneath 

 large eyes can help fish see well in the dark or in murky water 

 like humans, fish can see colors and brightness, but many fish don’t see a full range of color.  

 unlike humans, fish don’t have eyelids and their pupils are fixed – they are always the same size 
regardless of the amount of light there is.  often, fish will spend bright sunny days in deep water or in 
the shade.   

 even fish in clear water can’t see very far, because light doesn’t travel very far underwater.   

 sound moves much faster and further in water, so fish have adaptations that make them sensitive to 
sound vibrations 

 
 predator fish often have eyes that are located further forward on their heads.  This provides them with 

better depth perception to pursue and catch their prey. 

 
 Light bends when it passes from air to water.  The greater the angle at which light enters the water, 

the more it bends.  Because of this, a fish sees objects straight overhead in their true locations, but the 
images of objects near the horizon are shifted.  Light from an object that is on the horizon, doesn’t 
penetrate the water.  Sitting at the water’s edge can help you avoid being spotted when fishing. 
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EARS.  Fish have internal ears; you can’t see them.  They don’t need an external opening like we have, because 

sound travels so well through water. 

 the structure of a fish’s inner ear is the same as a humans 

 part of a fish’s ear is a bony structure called an otolith.   

 Fisheries managers can also use these to determine the age of a fish. 

 Fishes ears help them maintain their orientation in the water. 
  

 
NARES.  Instead of a nose like we have, fish have nares on their heads.   

 Water constantly moves through the nares, and fish can detect odors with them at close range. 

 Fish do not breathe through the nares. 
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COLORATION.  Marine fish are known for having bright colors and bizarre patterns, but even freshwater fish 
have many colors and patterns.  Fish that have vertical stripes often spend much of their time in aquatic 
vegetation, and the striped pattern on their bodies helps to camouflage them, either to hide from predators or 
to lie in wait for prey.  Fish with spots or blotches can blend in to a rocky or gravelly substrate. Light colored, 
silvery fish are camouflaged in clear, open water.  Countershading, dark colors on top and light on bottom, 
helps fish to blend in to their surroundings as well.  The light bellies of many fish make them difficult to see 
from below because they blend in with the light coming from the sky.  The dark backs of many fish make them 
difficult to see from above because they blend in with the depths of the water where light doesn’t penetrate. 
 
So, What is a fish? 
 
What are some exceptions to this list of things that make fish unique?  Not all fish have all of these 
characteristics.   

 For example, channel catfish don’t have scales.   

 Not all fish have swim bladders.  Sharks don’t, and neither do paddlefish, a fish found in the Missouri 
River. 

 All fish live in water – BUT some fish can actually stay alive OUT of water for a period of time.  The 
lungfish, which lives in parts of the world where there are dry seasons, can burrow into the mud when 
the water disappears.  The fish remains inactive until the water comes back!   

 All fish have fins, but some fish have fins that are adapted to very specific environments and they don’t 
even look like fins.  The lungfish is a good example of this.  Its fins look like legs!   

 Fish use gills to get oxygen from the water – but some fish, like gar, can use their swim bladders to get 
oxygen from the air.  These fish can be observed snapping at the surface of the water to ‘gulp’ air into 
their swim bladders. 
  

So not all fish have all of these characteristics, AND some things that aren’t fish have some of these 
characteristics.  Snakes have scales, whales are aquatic, salamanders have gills, frogs are cold blooded…   
 
Sometimes the definition can get a little sticky!!  But a good general guideline is that fish are cold-blooded, 
aquatic, they use gills to obtain oxygen, they have fins and scales, a slime coat and a lateral line.  Fish are fish 
because they are adapted to living in a world of water. 
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Section 2: Fish ID and Fish Habitat 

 

Bluegill (Lepomis macrochirus) 

  
 From the Greek, lepomis means ‘scaled gill cover’ and macrochirus means ‘large hand’, in reference to its 

body shape and size. 

 Average adult size 6 – 9 inches. 

 One of the most important forage fish (food for other fish) species in Nebraska’s flood control reservoirs. 

 Can spawn (reproduce) multiple times during the summer months. 

 Can lay between 10,000- 60,000 eggs per spawn 

 Males create nests in groups.  They sweep out circular depressions in the substrate of shallow water (1-4 

feet), and care for and protect the eggs until they hatch. 

 Growth is very dependent on water temperature and subsequent food availability (for example, bluegill in 

Florida can grow 4 inches in the first year, while bluegill in Wisconsin may only reach 1.5 inches in same 

time) 

Identification: 

 Deep bodied (body depth is less than 3 X the length of the body) 

 Small mouth (mouth does not extend back to the eye)  

 Dark spot near the base of the soft dorsal fin 

 Dark spot on the ear flap of the operculum 

 Vertical bars on sides of body 

 Olive-green with emerald and brassy reflections 

 Breast and belly yellow or reddish orange 

 Spiny and soft dorsal fins are broadly connected, can appear to be one fin. 

 Rarely over 8 inches in Nebraska reservoirs.  A 10 inch bluegill is considered a “master angler” catch in 

Nebraska. The state record bluegill weighed in at 2 lbs. 13 oz.  (The United States record is 4 lbs. 12 oz., 

nearly 5 pounds!  This record came from the southern United States, where the water is warm all year 

long.) 

Habitat:  
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Bluegill cont. 

 

 Prefers clear water; because a bluegill’s primary diet is aquatic insects that are often associated with 

submerged vegetation, clear water that can support plant life is important.  Submerged vegetation also 

provides cover for bluegill to hide from predators.   

 Warm water species 

 Seeks submerged vegetation and can be found near underwater structures like flooded timber and 

brushpiles 

 Prefers shallow water habitat where there is light penetration 

Diet:   

 Aquatic insects and aquatic nymphs of terrestrial insects (example: caddisfly, dragonfly, mayfly, damselfly) 

 Also will prey on small fish, crayfish, snails  

 When food is abundant, a bluegill can consume 1/3 of its body weight every week. 

Activity:   

 Fairly sedentary; sunfish spend much of their time hovering quietly near submerged cover or in the shade 

of a tree or structure.  

 In mid-day found in deeper water or in shade of overhanging trees or under docks 
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Green sunfish (Lepomis cyanellus) 

  

 

 

 

 

 

 Similar nesting habits to other sunfish. 

 Hybridization between bluegill and green sunfish is common 

Identification: 

 Thick bodied and not as slab sided as bluegill (longer than round) 

 Blue streaks on the sides of the head 

 Ear flap has orange/yellow tip 

 Mouth is larger than a bluegill’s (the edge of the mouth reaches the front of the eye) 

 Fins are tipped in yellow 

 The Nebraska state record is 1 lb. 8 oz.  A master angler is 1 lb. or 10 inches. 

Habitat:  

 Found throughout the state in streams, rivers, ponds, and reservoirs. 

 Can tolerate turbidity, low oxygen levels, and high temperatures. 

Diet:   

 Eats small fish and crayfish as well as aquatic insects 

Activity: 

 Similar to bluegill 

  



14 
 

Crappie (Black and White; Poxomis nigromaculatus, Poxomis annularis ) 

  
 

  
 Spring spawners, when water reaches 60° F 

 Like other sunfish, crappie are nest builders.   

 Crappie have high reproductive potential, which often leads to overpopulation and stunting. 

 Fry remain attached to the nest for several days after hatch. 

 Males aggressively defend nests. 

 Mature in 2-3 years 

 Can grow 3-5 inches in first year, but growth rates are very irregular. 

Identification: 

 Deep bodied, but more elongate than bluegill. 

 Larger mouth than bluegill. 

 Dorsal, anal, and caudal fins covered in black spots. 

 Black crappie have mottled black spots covering their backs and sides, and have 7-8 spines on the dorsal 

fin. 

 White crappie have black spots that are arranged into stripes on their sides, and have only 5-6 spines on 

the dorsal fin. 

 White crappie tend to have greater length, but are less robust than black. 

 The Nebraska state record is 4 lb. 8 oz. (black). 

Habitat: 

 Prefer water with aquatic vegetation and underwater structure such as logs, rock or dead trees. 
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Crappie cont. 

 Can be found in shaded water under overhanging trees. 

 In the heat of summer, will move to deeper, cooler water. 

 Black crappie prefer clearer, quieter water. 

 White crappie are more tolerant of turbidity. 

Diet: 

 Adult crappie eat small fish, aquatic insects, crayfish, and tadpoles 

 White crappie are more piscivorous than black 

Activity: 

 Aggregrate in loose schools. 

 Will eat during the day and night, but are most active feeding during the evening. 
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Rainbow trout Oncorhynchus mykiss 

  

 

  

 

 

 Not native to Nebraska’s waters 

 Stocked seasonally in warm water ponds by NGPC for fishing opportunities 

 Require silt free stream bed for successful spawning 

 Females dig shallow pits to lay their eggs and then cover the eggs with gravel 

 No parental care 

Identification: 

 Trout have very small scales 

 Similar to catfish, trout have an adipose fin on their backs 

 Average adult size is 8-15 inches, but can grow to 30 inches in good habitat 

 The Nebraska state record is 14 lbs. 2 oz. 

 Streamlined body 

 Olive colored on back with small black spots, white belly with pinkish stripe along sides 

Habitat: 

 Requires cold water habitat; can’t survive in water temperatures over 70 degrees 

 Requires well oxygenated water 

 Can survive year-round in the cold water streams of western and north-central Nebraska.  

Diet: 

 Eats mostly insects, snails, crayfish and sometimes small fish 
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Channel catfish (Ictalurus punctatus) 

 

 

 

 

 

  

 Channel catfish will spawn in hollow logs and holes under rocks 

 Late spring, early summer spawner 

 Males will defend the nests 

 Highly variable growth rates depending on habitat 

Identification: 

 Elongate, slender bodied 

 Smooth, scaleless skin 

 Sensory barbels (whiskers) around the mouth 

 Small, fatty tissue adipose fin near the tail fin, doesn’t help with locomotion like their other fins.   

 Deeply forked tail fin 

 Olive-brown to slate-blue coloration with white bellies 

 Smaller fish have black spots on sides; larger fish lack spots and are often confused with blue catfish.   

 Spines on dorsal and pectoral fins are sharp and serrated, and protect them from predators when young. 

 Eyes are comparatively small; channel catfish are not sight feeders. 

 The Nebraska state record is 41 lbs. 8 oz 

Habitat: 

 Abundant in streams, rivers, reservoirs and ponds 

 Can tolerate turbidity.  

 Occupies a variety of habitats, but can be located underneath structure (fallen trees, cavities in rock piles) 

 Relies on taste rather than sight for feeding, so is tolerant of turbid (murky) water 

Diet: 

 Diet is varied depending on what is most available, includes fish, insects, crayfish, mollusks, and plants  

 Most food is taken from the bottom 

 Will feed on decomposing organic matter (dead fish, dead plants, etc.) 

Activity: 

 Most movement and feeding occurs after sunset and before sunrise. 

 During daylight hours, will hide in natural cavities or remain sedentary in deeper pools. 
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Black bullhead (Ameiurus melas) 

  

 

Identification: 

 Dark greenish brown/black in color with a yellow belly 

 Barbels are black 

 Caudal fin is rounded instead of forked 

 Adult size is much smaller than channel catfish 

 The Nebraska state record is 3 lbs. 15 oz.    

Habitat: 

 Commonly found in still, shallow, turbid waters with little or no aquatic vegetation 

 Can handle low oxygen environments 

Diet:   

 Like channel catfish, bullhead are opportunistic eaters and will consume just about anything. 

 Bottom feeder 
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Largemouth bass (Micropterus salmoides) 

 

 

 

 

 Top predator in Nebraska’s flood control reservoirs, the primary water body type in Eastern Nebraska. 

 Mature females will be larger than males 

 Can grow to 2 lbs in first year with abundant forage 

 Males are territorial and fiercely guard nests 

 Fry (newly hatched fish) will school, and males will provide protection of schools 

 In northern states, bass will live longer but not grow as large 

Identification: 

 Slender bodied (body depth is 3 X or more the length of body), streamlined 

 Very large mouth (mouth extends well past the back of the eye) 

 Dorsal fin almost completely separated into two parts: spiny dorsal and soft dorsal (soft dorsal has only 

cartilaginous rays and no spines) 

 Dark horizontal stripe on the mid-side of the body 

 Dorsal markings are green, lower sides and belly are white 

 Adult bass can grow larger than other sunfishes (the Family Centrarchidae includes, among other species, 
largemouth bass, bluegill, and crappie).  A 20 inch largemouth is considered a “master angler” catch in 
Nebraska.  The state record largemouth weighed in at 10 lbs. 11 oz. 

Habitat: 

 Prefer warm, quiet water 

 Often found near structure (like flooded timber and brushpiles) and vegetation waiting for prey 

 At the edge of underwater ledges and drop-offs into deeper water 

 Largemouth bass are sight feeders, and are most successful at finding prey in clear water 

 Seldom found deeper than light penetrates 

Diet:   

 Primarily feeds on other fish (piscivorous) 

 Begins to consume fish when only 2 inches long 

 Also feeds on crayfish, large insects, frogs, anything that falls in the water or swims and fits into its mouth 

Activity:   

 Spends the day in deeper water, lurking about logs, drift piles and other cover 

 Moves into the shallows in morning and evening to feed. 

 Will feed during the day in deeper water 
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Section 3: Handling and Measuring Fish 
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How to Measure a Fish: 

Lay the fish on its side with its mouth closed and tail lobes pressed together.  With a yardstick or tape measure 

under the fish, measure the length of the fish from the tip of the snout to the end of the tail.  Do not follow 

the contour of the fish. 
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Preparation:  Obtain common fishes of Nebraska guides for all participants.  Fish anatomy & Fish of 

Nebraska posters are also available to use as visual aids.  A Powerpoint presentation is provided for you to use 

as a visual aid during the lecture.  If possible, bring some fish on ice – these make the best visual aids, 

especially in a small group environment.  Don’t be afraid to dissect a fish to show internal anatomy.   

 

Activity:   

 Begin with a discussion of fish anatomy.  Ask participants to provide a definition for ‘fish’.  Discuss the 

characteristics that make fish have that distinguish them from other animals. 

 After covering the basics of anatomy, start a discussion about how fins, body shape, mouth shape, and 

coloration can cue an angler in to the type of habitat a fish might use and the types of food it might 

eat.  Talk about how this knowledge is important to successful fishing when choosing baits and where 

to fish. 

 Spend the rest of the session covering the fish species that participants will be likely to catch when 

fishing from shore.  Cover habitat and diet for each species.  You can start to introduce fishing 

techniques and bait choices into this discussion. 

  

Optional Activities:  If there are a lot of youth in the group, you may want to do one of the following 

activities. 

 Gyotaku: Fish Printing 

 Protective Coloration  

 

 

 


