Biol 515 “ Marine Invertebrate Biology” Fall 2005 Term-Paper Assignment

Appendix I1: Example of an outstanding outline composed by a Biol 515 student in Fall
2001. Note: Thisoutlineisnot perfect and would earn ~ 46 pointsin the Scoring Rubric.

Topic: Nudibranch Defense Mechanisms

1. Introduction
1.1 What are nudibranchs?
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a. Taxonomy (Pearse and Buchsbaum 1987)
b. Location (Pearse and Buchsbaum 1987)
c. Description
i. Dorid nudibranchs (Pearse and Buchsbaum 1987)
ii. Eolid nudibranchs (Pearse and Buchsbaum 1987)
Defense Strategies of Mollusca
a. Brief overview of diversity of Molluscan defense (Pearse and Buchsbaum 1987)
b. Nudibranch defense overview
Evolution of Nudibranch defense
a. Reason for loss of shell (Cronin 1995)
b. Diet derived defense strategy (Pawlik 1988)
c. Self derived defense strategy (Garcia-Gomez 1990)
Main topic: This paper will discuss how different species of nudibranchs use defense chemicalsin com-
bination with other defense mechanisms to create a strong anti-predator defense strategy. First, we will
discuss the cnidarian eating nudibranchs. Then, we will discuss the sponge eating nudibranchs. And
finally, we will discus the nudibranchs who synthesize their own defense chemicals.

2. Cnidarian eating nudibranchs
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2.2

2.3

Tritoniella belli

a. Type of nudibranch (Bryan 1998)
b. Type of cnidarian it feeds on (Bryan 1998)
c. Types of predators (McClintock 1994)
d. Means of defense (Bryan 1998)

i. Chemical

ii. Other
e. Experimentation of chemicals (Bryan 1998)
Hexabranchus sanguineus

a. Type of nudibranch (Pawlik 1988)
b. Type of cnidarian it feeds on (Pawlik 1988)
c. Types of predators (Pawlik 1988)
d. Means of defense (Pawlik 1988)
i. Chemical
ii. Coloration
iii.Eggs
e. Discussion as to why concentration of chemical near the gonads and coloration work together to ful-
fill the nudibranchs defensive needs.

Tritonia hamnerorum
a. Type of nudibranch (Cronin 1995)
b. Type of cnidarian it feeds on (Cronin 1995)
c. Type of predators (Cronin 1995)
d. Means of defense (Cronin 1995)
i. Chemical
ii. Nematocysts
e. Experimentation of chemicals (Cronin 1995)
f. Discussion of why there are so many different types of chemicals and chemical concentrations found
in nudibranchs (Cronin 1995, Faulkner 1983)
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Phyllodesmium guamensis

a. Type of nudibranch (Slattery 1998)
b. Type of cnidarian it feeds on (Slattery 1998)
c. Type of predators (Slattery 1998)
d. Means of defense (Slattery 1998)
i. Chemical
ii. Detachable cerata
e. Improving on defense strategies

3. Sponge eating nudibranch
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3.2

3.3

34

Glossodoris valenciennes and Glossodoristricolor
a. Type of nudibranch (Cimino 1982)
b. Type of spongeit feeds on (Cimino 1982)
c. Type of predators (Cimino 1982)
d. Means of defense (Cimino 1982)

i. Chemical

ii. Ability to change sequestered chemical
Rostanga pulchura

a. Type of nudibranch (Faulkner 1983)
b. Type of sponge it feeds on (Faulkner 1983)
c. Type of predators (Faulkner 1983)
d. Means of defense (Faulkner 1983)
i. Chemical
ii. Localized chemical storage
iii.Pigment
e. Discussion of enhanced defense system
Glossodoris palladi
a. Type of nudibranch (Rogers 1991)
b. Type of sponge it feeds on (Rogers 1991)
c. Type of predators (Rogers 1991)
d. Means of defense (Rogers 1991)
i. Chemical
ii. Coloration
Hypselodris sp.
a. Type of nudibranch (Garcia-Gémez 1990)
b. Type of spongeit feeds on (Garcia-Gomez 1990)
c. Type of predators (GarciaGémez 1990)
d. Means of defense (Garcia-Gémez 1990)
i. Chemical
ii. MDFs

Term-Paper Assignment

e. Discussion of MDFs and why they may help the nudibranch better than having the defensive chemi-

cals spread al around

4. Nudibranchs who synthesize their own defense chemicals

4.1

4.2

Bathydoris hodgsoni

a. Type of nudibranch (Avila 2000)
b. Type of predators (Avila 2000)
¢. Means of defense (Avila 2000)
i. denovo synthesis of chemical
ii. detachable papillae
Austrodoris kerguelensis
a. Type of nudibranch (Davies-Coleman 1991)

12



Biol 515 “ Marine Invertebrate Biology” Fall 2005 Term-Paper Assignment

b. What it feeds on (Davies-Coleman 1991)
c. Type of predators (Davies-Coleman 1991)
d. Means of defense (Davies-Coleman 1991)
i. Chemical
4.3 Discussion on de novo synthesis and why it might be a step up from dietarily derived acquisition
5. Conclusion

5.1 Review of different chemicals and other defense mechanisms
5.2 Discussion of why there are so many different chemicals

5.3 Explanation, or belief, on why some nudibranchs use de novo synthesis instead of sequestering chemi-
calsfrom prey.

5.4 Future ideas on studying nudibranch defense mechanisms
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