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time, read each question fully, and answer it succinctly to the best of your ability. The point
value of eac of cach questignris shown in parentheses. Budget your time wisely. This exam counts
for 20% of your final grade. Good luck!

1. Ecology and fish fundamentals. A. Briefly define the following terms and give a defensible example of
cach from the study of fish ecology (6):
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B. Fish first arose about 400 million years ago. The first fishes are not all that similar to most extant
fishes. Give me three examples of morphological, physiological, or behavioral adaptations that

distinguish ancient fishes from more modern ones (3). - JOg MefT NeCIET ﬁf(\l\ﬁ Wens
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2. The nature of adaptation. Adaptation can be conceived as occurring at two levels. A. In a sentence, how
do individuals adapt to environmental stressors through their lifetime (2)? Give me an example (1).
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B. How do populations adapt to environmental forces over the generations (2)? Give me an example
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C. Which process is faster (1)? Which process has the potential for a greater degree of adaptation (1)?
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3. Water as an environment. Water’s unique properties are key to supporting aquatic life. A. Why is it ,
important that water has a high specific heat, i.e., why is this important for fishes 2)?
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B. Why is it important to aquatic life that water molecules arrange in tetrahedrons upon transition to
the solid phase (2)?
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C. Why is it important to all life that water is a good solvent (2)?
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4. Adaptations to particular ways of life. Fishes have adapted to extreme environments such as the deep
sea and deserts. Give me an example of how they adapted to each of the selective forces I set out
below (1 pt each):
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5. Eating and avoiding being eaten. A. Below, five major feeding guilds of fishes are listed on the left and
three feeding adaptations are listed on the right. For each adaptation, choose the best-matching guild

3).
a. macropredators (9 “inferior” lips
,l b. grazers .
c. filterers/strainers ) molariform pharyngeal teeth
d. suckers
C. parasites A strong stomach acid
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B. Below, four tactics fishes use to avoid being eaten by predators are listed on the left and three
avoidance adaptations are listed on the right. For each adaptation, choose the best-matching tactic (3).

a. Hide ) bright coloration

b. look dangerous <~ deep body

c. be difficult to eat Ay & schooling behavior
d. avoid predators

6. Reproduction. A. In our recent quiz, we mentioned that, regarding fitness, females are egg-limited and

males are mate-limited. OK, then, what are three morphological, physiological, or behavioral
adaptations by which males seek to incr_ea1

¢ the nur{lber of matings (3):
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B. Some fishes spawn only once in their lifetime but others spawn multiple times. Describe a main

advantage and disadvan%age of spawning multiple times (2). ”"" R
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7. Migration. A. In the quiz, we asked why not to migrate. Well, then, against the background of the costs,
give me three reasons why some fishes DO migrate (3): i n }A ()g
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B. How would the construction of dams (without fish ladders) affect the relative frequencies of the

two alternative life history strategies of sockeye salmon, the migratory “salmon” and the non-
migratory “kokanee”. Explain your answer 3).
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8. Population dynamics and stock recruitment. Shown is the stock recruitment curve for Tillamook Bay
chum salmon from Ricker (1987).
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A. What does the dashed diagonal line represent (1)? A
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B. What do each of the data points, the round dots, represent (1)?
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D. Mark the point of maximum yield to the fishery, and explain your choice of location (2).
ra \( 1R0 80:}6
, .« ¥ EQuUAL
. e Recmapment AL
Crevrelr  Jelnnme ffetunde fre
Aefeocemr UM

Extra credit: As a fisheries manager, should I be concerned b
so scattered? Why or why not (2)?
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9. Life history strategies. A dam project is planned that will affect a small river on which you work. You
are examining a poorly-known species that occurs there. Upon examination, you note that adults are
smallish, 5 cm total length; they mature in their second year; in June, ovaries bear eggs of differing
degrees of readiness; and marked individuals live at least four years.

A. Explain what life history strategy this species exhibits (opportunistic, periodic, equilibrium) and
how you know (2).
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B. Name two sorts of life history observations you would seek to corroborate or refute your choice in
part A (2). t
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C. If the project goes forward and a dam is built on this river, explain how the associated habi‘tq,;y\{ Q ) [ 1/. /
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at is a metapopulation (2]

, i —" : : A
B. Describe two main differences between “rescue” metapopulations and Wnd” P ({ bt
metapopulations (2). - Gog L 0
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C. If I suspect that a particular spec{les has e aﬁopuiatlon structure, briefly, how would I go about
demonstrating that (2)?
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