Host-parasite ecology 3123 X1 / 3120L as of 8 July 2009
Dr. Dave Shutler:  BIOL 430, 585-1354, dave.shutler@acadiau.ca

Prerequisite:  Organisms and their environment I and II (BIOL 1113 and 1123)

Lectures:  MWF 0830-930 (Slot 1) in TBA
Lab:  T 1330-1630 (Slot 27) in TBA
	Office hours
	(Shutler):
	Mon Weds 0830-1130, otherwise by appointment 


Required text:  

Bush, A. O., Fernández, J. C., Esch, G. W., and Seed, J. R.  2001.  Parasitism:  the diversity and ecology of animal parasites.  Cambridge Univ. Press.  
Overview:

Parasites have recently become focal in the field of ecology, spawning a veritable explosion of exciting literature.  Before venturing there, we must acquire a foundation of background knowledge of the natural history of parasites.  Thus, the first half of the course is largely a survey of parasite taxonomy, pathology, and life histories.  We emphasise impacts on wildlife where data are available.  The second half of the course covers evolutionary and ecological theory regarding parasites, and thus depends on the natural history foundation.  Some videos will be shown; THESE CAN NOT BE BORROWED IF YOU MISS THE LECTURE.

Part I.  Parasite natural history – the patterns

Prions, plasmids & viruses, bacteria, Fungi, Protozoa, Platyhelminthes (tapeworms & flukes), Acanthocephala (spiny-headed worms), Nematoda (roundworms), Arthropoda (Crustacea, Insecta (lice, bugs, wasps, fleas, flies)), Arachnoidea (ticks and mites)), plus some other minor phyla.

Part II.  Interpreting patterns - hypotheses & tests

A.  Parasite perspective.


Origins?  Transmission strategies:  shotgun, complexity of life cycles, virulence, manipulation of host behaviour, appearance, sex.  

B.  Host perspective


Anti-parasite behaviour, immunity, mate choice.  
C.  Joint perspective (coverage depends on time remaining)

Co-speciation.  Populations and communities.  Conservation and parasites.  Darwinian medicine and emerging diseases.  
Marking scheme & important dates

	Clear term paper topic with Dave
	
	

	2 copies of 1st 2 pages of term paper (Intro & References), provide HARD COPY of CJZ paper (which does not have to deal with your term paper topic; it is your model for format)
	
	6

	Trip to Bon Portage (see Dave’s website)
	
	

	Correct colleague’s intro & references
	
	4

	Midterm
	
	25

	1 copy final term paper; 10% lost per day late
	
	25

	Lab exercises, participation
	Throughout
	5

	Comprehensive final exam
	TBA
	35


Term paper:

In the context of the framework for doing science, your objective is to REVIEW the literature on a theory that has been tested a number of times (or, even more exciting, test one yourself!!).  Identify the observations (i.e., natural history) that suggested a pattern or relationship, the hypothesis(es) that was (were) proposed to explain the pattern, the predictions arising from the hypothesis(es), and the results of the test(s).  For example, we know leeches suck blood from their hosts.  Several authors would hypothesise that this means fewer resources for the host to devote to growth.  One prediction is that hosts with more leeches would have slower growth.  There might be very little literature on leeches and growth, but there is plenty on other kinds of parasites.  Each paper will cite other pertinent references that you may be able to track down, some of which you will want to incorporate in your review.  How many of the studies find support for the prediction?  If they do not, any ideas why?  What do the authors suggest?

In any case, hurry and find a topic.  Once you start writing, consult repeatedly the handout on writing.  Your topic should be general enough that you are able to find AT LEAST 10 related papers to review (if you’re having trouble, ASK DAVE FOR HELP!!).  Do not write a paper that covers natural history alone, or that covers a single species; think big.

As starting points, go to the library and skim through copies of the journals listed below, skim through textbooks in ecology or evolution or parasitology, or the topics below.  The following journals are (or were until recently) received in our library or by me, and often contain a paper or two about parasites.  Several of these are also available online if you are on campus:  

	Animal Behaviour
	Auk

	Behavioral Ecology and Sociobiology
	

	Can. Journal of Fisheries and Aquatic Sciences
	Canadian Journal of Zoology

	Condor
	Ecology

	Evolution
	Herpetologica

	Ibis
	Journal of Animal Ecology

	Journal of Avian Biology
	Journal of Field Ornithology

	Journal of Fish Biology
	Journal of Natural History

	Journal of Parasitology
	Journal of Wildlife Diseases

	Journal of Wildlife Management
	Oecologia

	Oikos
	

	
	


If nothing turns your crank in these places, you can try online searches, and you can arrange to order reprints via inter-library loan.  If you follow the latter route, you will need to start soon so that you have the reading material in hand in time.  If you’re still having trouble, ASK DAVE FOR HELP!!

You are first asked to put together an introduction AND preliminary set of references for your paper (totalling 2-pages, typed, double-spaced).  Submit 2 copies; Dave will then distribute your intro to a classmate; you will correct the intro you receive, referring to the writing handout.  Finally, you will submit 1 copy of a 10-page (EXCLUDING references) term paper, PLUS your original marked-up intro (which need have no resemblance to the revision).

A smattering of potential term paper topics (also see Part II above):

Does inbreeding affect susceptibility to disease?  How about hybridising?  Do parasites affect population size?  Do parasites always modify for their own benefit host behaviour?  Parasites and sexual selection.  Tradeoffs and immunocompetence.  Endocrine-parasite interactions.  What influences immune memory?  What influences virulence?  Costs and benefits of asexual reproduction.  Are new diseases really emerging?  What are the consequences (to hosts or parasites) of mixed infections?  Evidence of arms races.  What evidence is there for costs of resistance, and does resistance to one disease imply resistance to another?  What is an optimal parasite sex ratio?  How significant is the Major Histocompatibility Complex in mate choice?  Correlations between genetics of host and parasite populations.

Or suggest an idea.  

Starting references for some topics we cover in class:

Daszak, P., Cunningham, A. A., and Hyatt, A. D.  2000.  Emerging infectious diseases of wildlife – threats to biodiversity and human health.  Science 287: 443-449.

Ebert, D. and Herre, E. A.  1996.  The evolution of parasitic diseases.  Parasitol. Today 12: 96-101.

Folstad, I. and Karter, A. J.  1992.  Parasites, bright males, and the immunocompetence handicap.  Am. Nat. 139: 603-622.

Hirst, S. I., and Stapley, L. A.  2000.  Parasitology:  the dawn of a new millennium.  Parasitol. Today 16: 1-3.

Hoberg, E. P.  1992.  Congruent and synchronic patterns in biogeography and speciation among seabirds, pinnipeds, and cestodes.  J. Parasitol. 78: 601-615.

Hurst, G. D. D., Hurst, L. D., and Majerus, M. E. N.  1993.  Altering sex ratios:  the games microbes play.  BioEssays 15: 695-697.

Lipsitch, M. and Moxon, E. R.  1997.  Virulence and transmissibility of pathogens:  what is the relationship?  Trends Microbiol. 32:
McCurdy, D. G., Forbes, M. R, and Boates, J. S.  1999.  Evidence that the parasitic nematode Skrjabinoclava manipulates host Corophium behavior to increase transmission to the sandpiper, Calidris pusilla.  Behavioral Ecology 10: 351-357 

Nesse, R. M. and Williams, G. C.  1998.  Evolution and the origins of disease.  Scientific American, Nov. 86-93.

Sage, R. D., Heyneman, D., Lim, K.-C., and Wilson, A. C.  1986.  Wormy mice in a hybrid zone.  Nature 324: 60-63.

Sheldon, B. C., and Verhulst, S.  1996.  Ecological immunology:  costly parasite defences and trade-offs in evolutionary ecology.  Trends Evol. Ecol. 11: 317-321.

Wakelin, D.   Parasites and the immune system:  conflict or compromise?  BioScience 47: 32-40.
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