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Lab #4:  Organisms and Their Environment (handout)
An adaptation is a structural or behavioral change in an organism that improves its ability to survive in the environment. 

There are many different species of fish, all varying in body shape and structure, and coloration and markings. These differences in appearance - along with differences in behavior - have evolved over time (in some cases, millions of years) as different fish species adapted to different environments.  By closely examining a fish and its physical adaptations, you can learn about what kind of environment that fish might occupy and how it makes its living.
Most fish have scales, which may be very large or barely visible to the naked eye, depending on the species of fish. Scales help to protect fish from injury and small predators. They overlap to reduce friction through the water, however fish with larger scales give up some flexibility and speed for the added protection. The prehistoric-looking sturgeon is unusual. While ancient sturgeon had a heavy, armor-like covering of hard, shiny, interlocking scales, modern sturgeon have lost their scales and retain only a bony plate over their skull and five rows of bony plates, called scutes, that run the length of their body. The sharp, hooked scutes protect young sturgeon from predators and adult sturgeon from injury while feeding or reproducing in rocky areas. 

A fish's body shape also reflects its "lifestyle". Suckers and sturgeon have round bodies that are flat on the bottom and suit their bottom-feeding existence. Barracuda are more slender (laterally compressed) which allows them to rapidly pursue their prey. Other fish that lurk in the weeds or rocks, such as bass, tend to be shorter and thin or disc-shaped. This allows them to make quick turns around the rocks. The narrow, permit can "slice through" the water with little resistance. Its narrow profile, when viewed from head-on, also makes it less detectable to predators. Tuna and swordfish are streamlined and elongated, for high-speed swimming or prolonged swimming against strong currents. 

The fins of different fish species can also differ. They may be soft or have spines. Spines can be used for protection from predators (e.g. in catfish or scorpionfish). Spines not only discourage predators but also make their prey more difficult to swallow. Spines can also be used to stiffen fins to assist in swimming. Fins are used for locomotion, stability or balance, and steering. They can also be used for braking and aggressive displays. The tail is actually a fin also called the caudal fin. It helps to propel the fish forward as it moves side to side - the actual forward thrust coming from the pressure of the fish's tail against the surrounding water. Fish with smaller caudal fins undulate their bodies to move forward. Their tail may be lobed or club-shaped. The typical shark (heterocercal) tail or caudal fin contrasts with the homocercal (symmetrical) tail of many other fish species, and is considered to be the most primitive of tail forms.

The shape of a fish's mouth reflects what it eats and how it consumes its food. Fish that feed on the bottom of a river or lake, such as a sucker or carp, have "sucker-shaped" mouths under their head which they use to "vacuum" up their food, including aquatic insects or plant material. The mojarra's tube-like mouth can actually protrude for maximum sucking action. Generally, fish that feed off the bottom do not have any teeth, or only have small teeth. A parrotfish's beak-like teeth are used to scrape algae off rocks. Fish that are carnivores or piscivores (i.e. they eat other fish) will have large mouths with strong jaws and well-developed teeth (like a barracuda). They will likely have mouths at the end of their snout, or even above it, which helps them seize their prey. Some fish, such as bass, feed on prey that they see from below so their lower jaw is actually longer than the 
upper jaw. Other fish, such as the scorpionfish, have a longer upper jaw than bottom, because they tend to see and feed on their prey from above. 
Some fish have barbels or fleshy feelers ("whiskers") that hang in front of their mouths. Barbels are sensory structures that help the fish detect its food as it swims along the bottom of a river or lake.
In the dim light and murky water, these bottom-feeding fish rely more on their sensitive "whiskers" to detect their food than their eyesight, so their eyes are very small. Fish that are piscivores tend to have big eyes, to better see their prey. Fish do not have eyelids; the water bathes them constantly so they do not need tears.
Coloration in fish helps them to blend into their surroundings so they can stalk their prey. The mottled markings of a scorpionfish help it to hide in the algae or rocks where it lays in ambush for unsuspecting smaller fish. The silver color of the mojarra helps it blend into many environments by reflecting its surroundings.
Coloration can also be used for protection. These same stripes and spots on fish help them hide from predators as well as from potential prey that they hope to ambush. Some fish are darker on top while being pale or white underneath, called countershading. The dark color on top is not easily seen by predators viewing them from above while the light coloring on the bottom help them blend in with the light background when viewed by a predator from below. Juvenile fish often are mottled or have spots to help them blend in with the bottom or rocks where they are hiding.
Coloration can also be used to attract a mate for reproduction. Fish, particularly the males, often become much more brightly colored in the spring when they are reproducing or spawning. However, this coloration is temporary and sometimes confusing to someone trying to positively identify a fish.
Adapted from: http://www.gov.mb.ca/waterstewardship/fisheries_education_sustain_dev/education/outcomePages/grade6/pdf/fishyre.pdf
Fish Adaptations

	BODY PART
	ADAPTATION
	PURPOSE

	Mouth
	At the end of the snout, symmetrical
	Open water feeder

	
	Angled downward/longer upper jaw
	Feeds on prey below it, bottom feeder

	
	Angled upward/longer lower jaw
	Feeds on prey above it, surface feeder

	
	Strong jaws/teeth
	Preys on other animals/fish

	
	Sucker-shaped
	Eats small plants/animals

	
	Barbles
	Feeds off bottom, senses food in murky water

	
	Duckbill jaws
	Grasps its prey

	
	No teeth
	Eats plankton

	
	Very large mouth
	Surrounds prey, eats it whole

	Eyes
	Both on the same side of the head
	Lies flat on the bottom of the ocean

	
	Small
	Shallow water fish

	
	Large
	Usually deep-water fish

	Fins
	Large, forked caudal fin
	Strong, fast swimmer

	
	Spines on fin
	Protection, difficult to swallow, can be venomous

	
	Large pelvic fins
	Bottom dweller

	
	Small pelvic fins
	Open water swimmer

	Body Shape
	Round
	Difficult to swallow, slow swimmer

	
	Flat bottomed
	Feeds on the bottom

	
	Long, eel-like
	Hides in rocks and algae

	
	Torpedo shaped
	High speed swimmer

	
	Flat from side to side
	Almost invisible from the front and back, feeds from above and below

	
	Flat from top to bottom
	Hides on the bottom

	
	Hump backed
	Stable in fast moving water

	Scales
	Large
	Uses its scales for protection

	
	Small
	Fast swimmer

	Coloration
	No markings
	Swims in open water

	
	Stripes
	Hides in algae and seagrass

	
	Mottled
	Hides in rocks or algae on bottom

	
	Countershading
	Less visible to predators/prey above and below

	
	Stripe through the eye
	Helps to camouflage fish by hiding the eye

	
	False eye spot
	Predator will attack tail, giving fish a greater chance to escape


