ADAPTATIONS AT THE AQUARIUM 

                   (List last updated: August 2004)

The following is a list of only some of the organisms found at The Maritime Aquarium and their adaptations.  Please be advised that at times, exhibits and tanks may not be available for viewing, along with the unexpected changing of organisms in exhibits and tanks.  

Note: To find the Internet website each of the pictures included on this reference sheet were copied from, simply move the curser over the picture and the website address will appear.  To go to the site, press Ctrl + right click.  

SALT MARSH

	Organism Name
	Specific Adaptation
	Detailed Description of Adaptation(s)

	Spartina grass





	~ tough outer body and able to withstand severe conditions
	~ Adapted to salt water and oxygen poor mud

~ Able to sweat excess salt and has an air shaft to deliver oxygen to roots/has tough skin

	Lined seahorse




	~ cryptic coloration
	~ Swims vertically

~ Males give birth/protects eggs in brood pouch for greater chance of survival

~ Have long, curved tail to hook onto seagrass

~ Have tubed mouth to “straw” suck up tiny prey

~ Coloration to blend in to match background

	Three-spine stickleback




	~ spines/barbs
	~ Ability to tolerate fresh or salt water and adapted to brackish water of salt marshes

~ Uses sticky threads secreted from kidneys to hold nest together like a cocoon.

~ Spines on dorsal fin

	Hogchoker




	~ withstand severe conditions
	~ Easily adapts to changes in salinity

	American eel




	~ withstand severe conditions
	~ Easily adapts to changes in salinity (adapted to both salt/fresh water)

	Sand shrimp




	~ transparent body
	~ Transparent bodies make it hard for predators to see it

	Rock gunnel




	~ burrowing/hiding
	~ Eel-like shape allows for squeezing easily into hiding places too tight for predators

	Common mummichog




	~ burrowing/hiding
	~ Burrows into muddy bottom to hibernate in winter, but also if stranded out in low tide

	Northern pipefish





	~ cryptic coloration
	~ Resembles eelgrass with its dull greenish color and long slender body

	Green crab





	~ exoskeleton
	~ Hard shell, two pincer claws, ability to hide under rocks easily

	Four-spine stickleback




	~ spines/barbs
	~ Has 4 spines on back

	Atlantic oyster drill




	~ predatory adaptations
	~ Softens oyster shell with an enzyme

~ Drills holes in oyster shell to reach meat

~ Has a file-like tongue called a radula 

	Sea star and sea urchin









	~ sea star: exoskeleton

~ sea urchin: spines/poison
	~ Uses arms and tubular feet to clamp onto shells and open them, then slips stomach inside and digests meat

~ Ability to regenerate (sea stars)

~ Urchin has spikes/poison 

	Blue crab




	~ exoskeleton

~ predatory adaptations
	~ Trims edges off oyster shells, pries them open, and eats meat


RIVERS & STREAMS

	North American river otter




	~ predatory adaptations

~ adaptations for weather
	~ Has eyes near top of head to help it swim and hunt while submerged

~ Position of eyes helps otter to see their prey silhouetted against the bright water surface

~ Has long whiskers that sense when fish are nearby, even if they can’t see them in the dark or murky water

~ Has thick coats for warmth (does not have blubber as thick as seals or whales)


SHALLOW WATERS: PILINGS

	Tautog




	~ predatory adaptations


	~ Has large front teeth – able to bite into hard shells of crabs, mussels, barnacles

~ Has 2nd set of grinding teeth in back of throat to crush food

	Northern puffer





	~ spines/barbs/poison

~ inflation
	~ When attacked, reacts with protection by quickly gulping water and inflating body.  This makes the fish too large to swallow and awkward to bite.

	Polluck




	~ shape/size for speed
	~ Fast swimmer (in schools of 60,000 fish)

	Cunner




	~ cryptic coloration
	~ Varies their color to blend with surroundings


SHALLOW WATERS: BOULDERS

	Oyster toadfish




	~ ability to make sounds
	~ Produces croaking grunts called “boat whistles”, used during mating, and can be as loud as a subway

	American lobster




	~ exoskeleton
	~ Hard outer shell and pincers

	Atlantic tomcod




	~ adapted for severe weather

~ predatory adaptations
	~ Has an anti-freeze element in their blood that enables them to withstand near-freezing temperatures

~ Drag their “chin whiskers”, or barbel, to locate shrimp, crabs, clams

	Black sea bass




	~ adapted for severe conditions
	~ Ability to change sex to help maintain balance in environment

	Lumpfish




	~ cryptic coloration

~ body structure


	~ Have large, wide sucking disk at base of head that acts as suction cup to stick to rocks


SHALLOW WATERS: MUD BOTTOM

	Butterfish




	~ immune to jellyfish poison
	~ Immune to jellyfish stinging cells

~ Young ones found living under jellyfish bell

	Spotted hake




	~ predatory adaptations


	~ Uses sense of touch, feeling for prey, to locate food by stretching out its long bottom fins with sensitive tips 

~ Whiskers on chin contains tastebuds

	Ocean pout




	~ predatory/prey adaptations
	~ When disturbed, it swims quickly and opens enormous mouth to scare intruders

	Northern kingfish




	~ ability to make sounds
	~ Grinds teeth to produce sounds for mating

	Atlantic sturgeon




	~ outer armor
	~ Skin armored with rows of large bony shields

	Shorthorn sculpin




	~ spines/barbs
	~ Often eats so much that when done, it falls to bottom, rolling back and forth, unable to move, therefore, it has erect, sharp spines on fins and head to prevent being attacked when “stuffed”


SHALLOW WATERS: SANDY BOTTOM

	Scup (a.k.a. Porgy)




	~ spines/barbs

~ cryptic coloration 
	~ Changes color to blend

~ Sharp fin on back

	Northern sea robin




	~ predatory adaptations

~ specialized fins
	~ Has finger-like feelers that contain taste buds to locate food beneath sand

~ Long wing-like fins enable to glide through water

	Winter and Windowpane flounder







	~ specialized body

~ cryptic coloration
	~ Has eyes on one side of body (winter on right side and windowpane on left side)

~ Flattened body to lay close to bottom

~ Able to change color to blend with bottom

~ Windowpane has white/transparent bottom that blends with the surface when organisms look up at it

	Goosefish




	~ cryptic coloration

~ predatory adaptations
	~ “Master of Camoulflage”

~ Sits motionless on bottom while it dangles for its prey a rod and lure located on snout

~ It jiggles lure until a fish comes close enough to be snapped into its large tooth-lined mouth


SHALLOW WATERS: WRECK

	Atlantic wolfish




	~ predatory adaptations

~ specialized jaws
	~ Snaps viciously when taken from water

~ Has tremendous jaws with sharp, tusk-like canine teeth and large molars

	Weakfish




	~ ability to make sounds
	~ By vibrating a muscle against an air bladder, the male makes a loud drumming sound

	Frilled sea anemone




	~ spines/barbs/poison
	~ Has stinging tentacles like corals and jellyfish


SCHOOLING

	Alewives, Atlantic mackerel, Atlantic menhaden, 

American shad













	~ schooling advantages
	~ Schooling helps protect fish from enemies (with more eyes, able to avoid predators)

~ Schooling of fish makes it difficult for predators to focus on a single target

~ Schooling allows fish to use less energy by their tail movements producing small currents in the water behind them, creating a smooth path for followers


OPEN SOUND WATERS

	Sand tiger shark




	~ specialized sensory organs and adaptations
	~ Detects odors over great distances

~ Have pores along sides of head and mouth that lead to the “ampullae of Lorenzini”, which are special skin cells that receive weak electrical charges caused by the muscle movements of marine animals

~ Strong vision: smaller eyes adapted to shallow, sunlit turbid waters, while larger eyes adapted for small amounts of light

	Blue fish




	~ specialized tail structure
	~ Tail structure (lunate) gives fish ability for speed and long, continuous swim duration

	Tautog




	**See above
	**See above


GULF STREAM TRAVELERS

	Spot-fined butterfly fish




	~ disruptive coloration
	~ Has false eyes on tail and a black stripe through real eyes to confuse predators


JELLYFISH

	Moon jellies




	~ spines/barbs/poison

~ specialized cells
	~ Have stinging nematocysts

~ Light-sensitive cells on rim that detect light/dark, helping jelly to determine up from down

	Sea nettles




	~ spines/barbs/poison
	~ Have long stinging tentacles – able to make them longer when close to prey


HAGFISH

	Hagfish




	~ scavenger/defense adaptations
	~ Produce viscous white slime when feeding, distressed, or threatened

~ Slime excreted through glands found along length of body and protects predatory attacks, and may even threaten or suffocate predators

~ Have ability to tie themselves in knots, which is used to scrape off excess slime from eyes and nostrils 

~ Able to sneeze to clear off slime


SEA TURTLES

	Sea turtles

(loggerhead

  turtle)




	~ specialized structures and senses

~ outer shell


	~ Strong flippers and stream-lined shells

~ Carapace and plastron (bottom) connected by cartilage which protects internal skeletons and organs

~ Shell covered with hard scales (scutes)

~ Have beaks instead of teeth

~ No visible ear, but possess eardrums under skin that detect low frequencies or vibrations

~ Have highly developed sense of smell and sharp underwater vision


FORM & FUNCTION TANKS (next to the cow-nose ray touch tank)

	Winter, Windowpane, and Summer flounder (shown below)




	**See above
	**See above

~ Summer and windowpane flounder have eyes on left side while winter flounder have eyes on right side

	Archer fish




	~ binocular vision (specialized vision)
	~ Have binocular vision, rather than monocular vision, like other fish, so it can judge distance

~ Special vision allows it to hunt for prey (insects) that land on low over-hanging branches. It waits and then spits water at the bug, making it fall into the water

	Mudskippers




	~ withstand severe conditions
	~ Able to go out of the water – can’t breathe air, but has pouch-like gill chamber that allows it  to hold in air and bring it up to land

	Lionfish




	~ spines/barbs/poison

~ disruptive coloration
	~ Has spines with venom

~ Has bold coloration as a warning to other fish

	Stonefish




	~ cryptic coloration

~ spines/barbs/poison
	~ Lives on bottom - camouflaged and often mistaken as a rock 

~ Has venom glands that inject poison

	Dragon Moray eel




	~ predatory adaptations

~ sharp teeth
	~ Excellent smellers of prey, but need to open mouth to breathe

~ Have sharp teeth all the way down their throat

	Northern stargazer




	~ predatory adaptations

~ spines/barbs/poison


	~ Has eyes that look towards sky

~ Position of eyes and mouth allows them to lie under the sand with only its eyes/mouth exposed

~ Has venomous fins on both shoulders

	Frog fish




	~ predatory adaptations
	~ Lays motionless and attracts prey with a lure from the top of head


