
Galápagos Marine Ecology 2011

Expert Topic Paper (pre-trip coursework) 100 points
Instructions: Choose one topic on which to write a 2-3 page paper (single spaced, Times New Roman, 12 point font). Include information from at least one good scientific, “peer reviewed” (from the primary literature) research paper. Submit the paper on d2l in the dropbox and bring one copy of your paper with you to the Galápagos. Prepare a 5 to10 minute summary of your topic that can be delivered in the Galápagos when we are out exploring or at dinner.  For fish topics, use the scientific names provided below, not the common names.
Due date, by midnight in the d2l dropbox: TBA (1 week prior to course start)
Blue Footed Boobies - What determines the intensity of the foot color and how is this a reliable signal that males and females can use in mate choice? Why are BF boobies, and seabirds in general monogamous, with elaborate courtships? How are BF boobies doing, in terms of their conservation status? What are some threats? (Some other questions to pursue if you want to go further are: BF boobies tend to lay 2 eggs, yet rarely raise more than one chick. What is the advantage to laying more than one egg? Do they ever stray from monogamy (hint: look up “extra pair copulations”))?

Boobies in general. There are 3 species of boobies that live and breed on the Galápagos.  What are they? Describe the differences in foraging behavior between the 3 species and how this relates to their breeding cycle, clutch size and number of young that each species typically can raise. These species of seabird also show asynchronous hatching. Describe this phenomenon and summarize the observations and experiments for how this behavior is favored by natural selection.

Galápagos Hawk - The Galápagos hawk has a very unusual mating system. How does it differ from that of almost all other hawks and what environmental conditions may have let to its evolution? Why do young remain with their parents and help raise their younger brothers and sisters and females? What mainland species probably gave rise to the Galápagos hawk and when did the speciation event occur?

Rainbow Wrasse (Thalassoma lucasanum) and Streamer Hogfish (Bodianus diplotaenia). Describe sex change in these two wrasses. How are they similar and different? Why do individuals change sex in each of these species? Describe the differences in appearance between juvenile forms, males and females in both species (include an illustration). What is the advantage of having males and females look different? What about juveniles and adults?

Green Sea Turtle: Describe the life history and ecology of the green sea turtle (e.g., when and where do they breed; where do they lay their eggs; how long does it take for the young to hatch and then what; how long do they live; are they sedentary and faithful to a single site or do they move between islands or for longer distances, etc.). Describe the various human impacts on the green sea turtle in the Galápagos including the potential effect of climate change on the species.  What other species of sea turtle are seen in the Galápagos?

Damsel fish with territories choose one of the species found in the Galápagos, either Stegastes arcifrons (Yellow Tail Damselfish) or Stegastes leucoris beebei (White Tail Damselfish). Who is guarding what and why? Why do juveniles look different from adults and in what ways? How are males and females different in this species in appearance and behavior? 

Native pollinators in the Galápagos -The Galápagos has few native pollinators—one of them is the Galápagos carpenter bee, an endemic species found only on the Galápagos.  Describe its life history, ecology, and what plants it pollinates? Describe its distribution (e.g., what islands it occurs on) and how two species of Darwin’s finches have changed in morphology and behavior on islands where the carpenter bee is absent. What effect might introduced non-native plants have on the ability of carpenter bees to pollinate native plants?

The Galápagos Marine Reserve is the 2nd largest marine protected area in the world. Provide a brief history of the reserve & describe its management. How are the rules enforced? What threats does the Reserve currently face? What are major challenges to enforcement of the rules?

The Galápagos Sea Lion has recently been recognized as a separate species (instead of a subspecies of the California sea lion). What information led to this taxonomic revision? How is it different from the California Sea Lion? Describe its life history, ecology, mating system, and the pattern of parental care by males and females.  What are recent threats to the Galápagos sea lion due to human impact? What is its conservation status? How many are there?

Lava lizard. Describe the ecology and natural history of the lava lizards. How do they differ on the different islands, in size, appearance and behavior (eg, head bobbing display). Both males and females exhibit coloration change as part of mating and reproduction. What is the function in both sexes? There may not be anything in the literature, but why do females become more conspicuous after they have laid their eggs?

Galápagos Geology. How were the islands formed and why are they almost entirely volcanic (hint: describe the Galápagos hot spot and plate tectonics in this region)? How was the Carnegie Ridge formed? How has the number and configuration of islands in the archipelago changed over time?

