OCN 621 Spring 2009

SELPH, Midterm Examination



ANSWER KEY

1.  How would increased motility affect the clearance rate for: 

a) a direct interception feeder? b) a heterotrophic pallium-feeding dinoflagellate? 

and c) a sarcodine diffusion feeder?

Include in your answer WHY there might be differences in clearance rate between these protist grazers. (20 pts)

a) increased prey motility would increase the clearance rate for a direct interception feeder, because of increased encounter rate between predator and prey.

b) increased motility would decrease the clearance rate for a dinoflagellate, because the prey would be better able to break away from predators.  However, I did give credit if you said the opposite, as it could be argued that increased encounter rates would overall lead to increased clearance rates.

c) increased motility would increase the clearance rate for a diffusion feeder, because of increased encounter rates.  However, I gave credit if you acknowledged this and then said that increased motility would decrease clearance as prey would be able to escape capture more easily after encountering the predator.

2.  Compare and contrast a ciliate grazer and a euphausiid grazer, with respect to:  

a) sloppy feeding, b) ammonia excretion, c) contribution to vertical carbon flux, and d) basal metabolism. (20 pts)

a) sloppy feeding: The ciliate engulfs prey whole, so does not contribute to sloppy feeding.  Euphausiid grazers grasps prey and may lose some when trying to ingest, so they do contribute to sloppy feeding.  Gave credit if mentioned that a larger euphausiid would contribute less than a smaller euphausiid to sloppy feeding.

b)  ammonia excretion:  I was looking for the stoichiometric differences (C:N) between predator and prey leading to more or less excretion of ammonia.  Usually, the differences are such that a protist will excrete more ammonia than a metazoan.

c)  vertical carbon flux:  Waste (egesta) of protists is not packaged in a dense form and therefore will stay in the upper water column – so little contribution of ciliate to vertical carbon flux.  Waste of metazoans, including euphausiids, is relatively densely packed in fecal pellets and so would contribute more to vertical carbon flux.  Also, the diel vertical migration behavior of the euphausiid would be expected to increase its role in vertical carbon flux.

d) basal metabolism:  The basal metabolism of protists is close to zero, whereas metazoans basal metabolism is not.  For instance, the metabolism associated with motility is negligible for protists, but significant for metazoans.  So, the ciliate would have a much lower basal metabolism than a euphausiid.

[image: image1..pict]3.  The figure shows the abundances of organisms caught with net tows, where clear boxes represent day-time tows and black boxes represent night-time tows.  The top panel shows Pseudocalanus sp. (a copepod), whereas the bottom panel shows various predators of copepods.

a.  Why is Pseudocalanus largely found at the surface during the daytime? (5 pts)
It is, of course, feeding during the day at the surface, but its daytime distribution more reflects its behavior in predator avoidance – it is reverse diel vertically migrating to avoid its predators that are displaying regular diel vertical migration (Sagitta, Euchaeta and Euphausia).
b.  Chaetognaths, like Sagitta elegans, feed primarily on copepods, like Pseudocalanus.  Why doesn’t Sagitta elegans have the same day/night distribution as Pseudocalanus? (5 pts)
It is displaying regular diel vertical migration.  Two reasons: it is avoiding visual predators itself and 2) it doesn’t need to see to find its prey, as it detects vibrations in the water (ambush predator).

c.  At a different time of year, Pseudocalanus females have large clutches of visible eggs.  Would you expect that to effect their night-day distributions?  Why or why not? (5 pts)
As you all realized, the females are more visible with eggs and so do not go into the surface in the daytime (or even the nighttime, most of them) to avoid predation.

d.  What happened to Euphausia pacifica during the day-time? (5 pt)

It is a large predator that can see very well and swim fast enough to avoid the plankton net during the day, and so was under-sampled in the daytime net tows.  As I mentioned in class, other data from this study showed that it was not migrating deeper than the nets, although I gave partial credit for that answer.

4a.  Draw a food web, as you might expect to find in the Pacific subtropical gyre.  Show the major players, being as specific as possible (use genus names if you know them), as well as the dominant flows between them, as arrows. (5 pts)
4b.  Assign a reasonable trophic transfer efficiency to each step in your web, and calculate how much of the original primary production is transferred to your top predator (as a percent of the initial). (5 pts)
a.  All points given is some reasonable food web/chain drawn, starting with autotrophs.  1 point taken away if an autotroph (like a diatom) was put in web/chain as a consumer.  Note that heterotrophic bacteria are not autotrophs and thus are at best 1°consumers, but usually 2°consumers.

b.  Any TTE between 10% and 40% given full credit.  Better if TTE decreased at higher levels of the food chain.  Note that TTE and assimilation efficiency (AE) are not the same thing, neither is AE and GGE.  AE includes growth and metabolism, so is a much higher percent of the ingested ration.  If the equation for overall food chain efficiency was shown, I gave a point even if you didn’t work out the numbers correctly.

5.  Why does the extent of sea ice in the Southern Ocean affect the ecosystem as a whole? (20 pts)
Looking for two main points:


1) Sea ice is an essential habitat for juvenile krill to survive the winter months.  The ice algae are their food source.  Juvenile krill can not survive for long without eating, so less sea ice means a higher mortality rate for the juveniles and thereby impacts overall krill standing stock.


2)  Fewer krill means less food for higher trophic levels.  Krill are the keystone species, providing food for birds, whales, seals, etc.  If their numbers decline, the entire ecosystem is affected negatively.

Also gave credit if you mentioned algal blooms supported by the stability of the water column following sea ice retreat.

Salps like warmer water, so gave some credit if you mentioned that salps survive better in open ocean waters where there is less sea ice.

6.  What is often used as fish food (fish meal) in aquacultured species?  What would be a better alternative, and why?  (10 pts)
Fish meal is often made up of other, wild-caught, fish.  This puts pressure on wild fisheries to support aquacultured species, so a better alternative would be plant-based or lower trophic level-derived food.
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