Albuquerque Aquarium – Vertebrate Adaptations Tour

Answer these questions as you walk through the aquarium to give you a good background in some vertebrate adaptations. You can use these to jump start your paper or come up with another adaptation to test. Walk through the aquarium in the following order to see everything and match the question order: 1) Rio Grande Past and Present, 2) Trout Creek, 3) Lower Shallows and Shores (Ray Tank), 

4) Salt Marsh, 5) Gulf Coast Past and Present, 6) Pelicans, 7) Rigs to Reefs, 8) Jetty, 9) Surf Zone, 

10) Upper Shallows and Shores (Ray Tank), 11) Reef, 12) Eel Cave, 13) Seahorses and Colorful Fishes, 14) Inside the Wreck, 15) Open Ocean, and 16) Restaurant Tanks (African Cichlids, Dragonfish and Rays, Saltwater Tanks, and Open Ocean).

1) Rio Grande Past and Present
A fish’s basic feeding habits can be determined by looking at the position of its mouth. Top feeders have a mouth that opens toward the surface of the water. Most active predators have terminal or sub-terminal mouths that open toward the front of the fish. Bottom-feeding scavengers have inferior mouths that open up on the underside of the fish and are often modified for sifting through sand or silt. Compare the fish in the Past and Present tanks (keep in mind that the native fish in the Present tank were part of the river ecosystem in the past as well, while the exotics were introduced later). What feeding type was lost the most often? Why do you think this was the case?

What about the size of the fish that were lost from the Rio Grande? Again, speculate on why this would be the case.

Look at the bottom feeders in both the Past and Present tanks. What other adaptations can you see that help them find food among the rocks and sand of a stream bottom? How can you tell the function of these structures based on their design?

In the Rio Grande Present tank, find a male and female red shiner. You can tell the females from the other minnows by looking for the dark triangle by their operculum (gill cover). These fish show extreme sexual color dimorphism. Once the male gains the red color, it’s permanent. Why do you think this is such a good signal of male quality? (Be sure to think about the fish that used to be present in the river with them.)

2) Trout Creek
Look at the position of the Rio Grande cutthroat trout in the stream. Assume that the larger fish are the more dominant. Where in the stream do the fish prefer to be? What direction are they facing? What about the shape of their body is designed for this lifestyle? Cutthroat capture aquatic insect larvae or terrestrial insects that have landed on the surface of the water. Why do you think they choose this position in the stream?

3) Lower Shallows and Shores (Ray Tank)
Most fish bring water in through their mouths and push it out over their gills to get oxygen. The rays have a special water intake opening behind their eyes, called a spiracle. As the rays swim up to the glass, look at the position of their mouth and gills. Look at the habitat and watch their general behavior in the tank. What were the selection pressures that led to the evolution of the spiracle?

Stingrays, the rays with the pointed ‘nose,’ usually live in estuaries and near the shore. Cownose rays, the ones with the blunt ‘nose,’ will often migrate long distances. Watch the cownose rays and the stingrays swimming around the tank. How do they use their fins differently? Describe how the different movements are adaptive for their different lifestyles.

4) Salt Marsh
Salt marshes often serve as nurseries for larger ocean dwelling fish. Many of the fish lose or change their color patterns as they grow older and move back to the ocean. Look at the fish in the salt marsh. What is the most common color pattern you see? Why do think this is common in the salt marsh fish?

Find the sea robin here or in the Gulf Coast Present tank. (This fish has pectoral fins that look and retract like wings, with a few loose rays in front of the fin.) Watch as the sea robin moves about the tank. How does it use the loose fin rays? Can you guess the diet of this fish based on its mouth position and the presence of the loose rays?

5) Gulf Coast Past and Present
Find the toad fish in the Gulf Coast Present tank. This orange fish is a sit-and-wait or ambush predator, that will entice small fish toward it by dangling a small skin projection. Look at it’s general body shape and color. What other adaptations, behavioral or structural, can you see that help it capture unsuspecting fish?

During the non-breeding season, you can tell the male killifish from the females by the yellow stripe at the end of their tail. During the breeding season, the males develop a bright orange color under their head and gills. Given their habitat, why might it be adaptive to have a breeding color that disappears when it’s not being used? For a signal of quality to be honest, it must be costly. How would the costs incurred by the killifish be different than that of the red shiners, with their permanent signal?

Find the spotted drum in the Past tank. Do you think its pattern is for camouflage or mate attraction? What about its design suggests this to you? (Hint: look at the photo above the tank.)

Flounders look like normal fish early in development, but as they mature, their eyes slowly migrate to one side and their body shape changes. Find the flounder in the Gulf Coast Past or Surf Zone tanks. Can you find their dorsal and pectoral fins? (Hint: they lay on their sides.) How are these extreme morphological changes adaptive? Describe the functional design of each of the morphological changes that have occurred to make the flounder look like it does today. How have they had to change their swimming style compared to other fish?

6) Pelicans (outside)
Pelicans feed out to sea away from their nests and have to bring back food for their young. Describe their food-carrying adaptations.

7) Rigs to Reefs
Look at the body shape of the various fish in the Rigs to Reefs tank. Do you see a correlation between the speed of the fish and its general body shape? What shapes are best designed for speed? Which are well-designed for acceleration if not for speed?

The fish in this tank also have many different ways of using their various fins. Watch them as they swim around the tank. Which fins are used for speed? Which for precise movements? Do any of the fish use their dorsal and anal fins for movement and not just stabilization?

8) Jetty
Look at the fish around the jetty. What general body shape do you see? How is this shape adaptive for moving in and out of the crevices found in jetty or more natural reef?

Take a second look in the cracks of the jetty. How many more species of fish can you find? Do these have a similar body shape?

9) Surf Zone
Many species of fish that are often preyed on by larger fish will form schools. Watch the jacks and mojarra swim around the surf zone tank and try to follow a single fish between waves. How easy would it be to catch a fish out of the school? What adaptations do the fish have, besides their behavior, that help add to the confusion?

10) Upper Shallows and Shores (Ray Tank)
Watch the cownose rays as they come close to the window. Observe how they use the extra flap of skin above their mouth. What do you think this is an adaptation for? How does it function? Why is it important that it be able to retract?

11) Reef
Even without the fish, coral reefs are brightly colored. Look at the colors of the fish in the reef tank. Do you think that these fish are colored for camouflage or mate attraction? Some species change color as they mature. Does this suggest a different function for the color patterns? Is there evidence for color vision in fish?

Compare the solitary fish to the schooling fish. Do you see any differences in their color and movement patterns that can be attributed to their lifestyle? What colors and behaviors are associated with blending in with a crowd versus solitary predator avoidance or escape?

Blue tangs and other surgeon fish have a barb at the base of their tail that they can stick out to stab the mouth of a predator as it bites them. How is this adaptive for the individual that gets bitten? Would a fish survive a bite on the tail?

Find a the half teal, half orange parrot fish. These fish feed on coral and can crush the calcium carbonate structure that the coral builds. Look at their mouth and describe the adaptations for this crushing ability.

12) Eel Cave
The green morray eels have skin that is actually a purple color but it’s covered with a yellow slime so thick that they appear green. Look at their habitat, why might this slime layer be adaptive? What about their specialized gill covers? How are the eels able to move backwards or forwards through the holes in the reef?

13) Seahorses and Colorful Fishes
Why do seahorses look the way they do? Is it camouflage? Compare the seahorses to their nearest relative, the pipefish, located in the last aquarium of this section.

14) Inside the Wreck
Light disappears as it travels through the water, but different wavelengths disappear earlier than others. The low energy reds are filtered out first, while the high energy blues disappear last. Look at the fish in the wreck. What color would these appear if they were found in deep water within a shaded wreck? What other adaptations can you find that are a result of living in a low light environment?

15) Open Ocean
16) Restaurant Tanks
