SIO 278-Seminar-“Parasites & biodiversity, ecology, and evolution,”
2 units
Spring 2025; W 3-5pm
Eckart 127 “Sea Cave”
Instructor: Professor Ryan Hechinger


Parasites comprise a massive portion of biodiversity and are often important players in ecosystems. So, we should understand them to understand basic biodiversity, ecology, and evolution. So, this course involves student-led critical discussion of topical primary literature papers. Students will sign up to lead one or more discussions. Leaders don’t really “present” the reading. They are responsible for chaperoning and enhancing discussion among people who have already carefully and thoughtfully done at least the reading. To facilitate this role, discussion leaders read additional papers and come with a list of possible topics to facilitate discussion. But everyone can or should be reading additional papers (say, some that are cited in the focal papers); it’s part of turbocharging your learning!
SIMPLE WEEKLY ASSIGNMENT (due as word document uploaded to Canvas before 9a the day of class)
This assignment will help you get more out of the class by honing critical scholarship skills and by further enhancing our discussions. This assignment entails a brief write-up for the focal paper comprising one to several sentences for each of the below elements. These things are basic to how we carefully and critically read any scientific paper.
	What is the:
(1) Paper citation;
(2) Main questions tackled by the paper;
(3) Method undertaken to answer the questions;
(4) Main reported findings;
(5) Main reported implications;
(6) Your assessment on how well the above were done and/or possible next steps.
	And:
(7) How many basic new “background” things (e.g. phenomenon, methods) did you learn by virtue of reading the paper (including by looking things up to understand something better)?
Class time budget. You should plan to spend at least 4-4.5 hours/week outside our discussion on this class. That time involves carefully reading the focal papers and any ancillary reading you might do. I highly recommend reading papers before the day of the seminar, then reviewing beforehand, to foster deeper learning.



Schedule
	Week
	Date
	Topic
	Leader(s)

	1
	02-Apr-25
	Logistics—intro, expectations, discussion leader signups &
Intro to basic consumer strategies (types of predation & parasitism)
	Ryan

	2
	09-Apr-25
	[Parasites in ecosystems] 
Preston DL, Layden TJ, Segui LM, Falke LP, Brant SV, Novak M (2021) Trematode parasites exceed aquatic insect biomass in Oregon stream food webs. Journal of Animal Ecology 90:766-775
Dykman LN, Tepolt CK, Kuris AM, Solow AR, Mullineaux LS (2023) Parasite diversity at isolated, disturbed hydrothermal vents. Proceedings of the Royal Society B: Biological Sciences 290:20230877
	

	3
	16-Apr-25
	[Including parasites in food webs] 
Morton DN, Lafferty KD (2022) Parasites in kelp-forest food webs increase food-chain length, complexity, and specialization, but reduce connectance. Ecological Monographs 92:e1506
	

	4
	23-Apr-25
	[Parasites as ecological indicators]
Moore CS, Baillie CJ, Edmonds EA, Gittman RK, Blakeslee AMH (2023) Parasites indicate trophic complexity and faunal succession in restored oyster reefs over a 22-year period. Ecological Applications 33:e2825
Moore CS, Gittman RK, Blakeslee AMH (2024) Parasites as indicators of biodiversity and habitat complexity in coastal ecosystems. Ecosphere 15:e4928
	

	5
	30-Apr-25
	[Syndiniales-host interaction] 
Decelle J, Kayal E, Bigeard E, Gallet B, Bougoure J, Clode P, Schieber N, Templin R, Hehenberger E, Prensier G, Chevalier F, Schwab Y, Guillou L (2022) Intracellular development and impact of a marine eukaryotic parasite on its zombified microalgal host. The ISME Journal 16:2348-2359
Long M, Marie D, Szymczak J, Toullec J, Bigeard E, Sourisseau M, Le Gac M, Guillou L, Jauzein C (2021) Dinophyceae can use exudates as weapons against the parasite Amoebophrya sp. (Syndiniales). ISME Communications 1
	

	6
	07-May-25
	[Psite infra- & component-communities as patches in metacommunities]
Espínola-Novelo JF, González MT, Pacheco AS, Luque JL, Oliva ME (2020) Testing for deterministic succession in metazoan parasite communities of marine fish. Ecology Letters 23:631-641
Bolnick DI, Resetarits EJ, Ballare K, Stuart YE, Stutz WE (2020) Host patch traits have scale-dependent effects on diversity in a stickleback parasite metacommunity. Ecography 43:990-1002
	

	7
	14-May-25
	[Host diversity-infection dilution] 
Johnson PTJ, Calhoun DM, Riepe T, McDevitt-Galles T, Koprivnikar J (2019) Community disassembly and disease: realistic—but not randomized—biodiversity losses enhance parasite transmission. Proceedings of the Royal Society B: Biological Sciences 286:20190260 pp 1-9
Welsh JE, Markovic M, van der Meer J, Thieltges DW (2024) Non-linear effects of non-host diversity on the removal of free-living infective stages of parasites. Oecologia 204:339-349
	

	8
	21-May-25
	[Complex lifecycle evolution-parasite growth & host body size]
Benesh DP, Parker G, Chubb JC (2021) Life-cycle complexity in helminths: What are the benefits? Evolution 75:1936-1952 (CLCs and growth/size).
Benesh DP, Chubb JC, Parker GA (2022) Adaptive division of growth and development between hosts in helminths with two-host life cycles. Evolution 76:1971-1985
	

	9
	28-May-25
	[misc psite evolution]
Benesh DP (2019) Tapeworm manipulation of copepod behaviour: parasite genotype has a larger effect than host genotype. Biology Letters 15:20190495. 
Benesh DP, Parker GA, Chubb JC, Lafferty KD (2020) Trade-Offs with Growth Limit Host Range in Complex Life-Cycle Helminths. The American Naturalist 197:E40-E54
	

	10
	04-Jun-25
	[psites & metabolic theory of ecology]
Grunberg RL, Anderson DM (2021) Host Energetics Explain Variation in Parasite Productivity across Hosts and Ecosystems. The American Naturalist 199:266-276
Hechinger RF, Sheehan KL, Turner AV (2019) Metabolic theory of ecology successfully predicts distinct scaling of ectoparasite load on hosts. Proceedings of the Royal Society B: Biological Sciences 286:20191777
	








[Parasites in ecosystems] 
Kuris AM, Hechinger RF et al (2008) Ecosystem energetic implications of parasite and free-living biomass in three estuaries. Nature 454:515–518.

Preston DL, Layden TJ, Segui LM, Falke LP, Brant SV, Novak M (2021) Trematode parasites exceed aquatic insect biomass in Oregon stream food webs. Journal of Animal Ecology 90:766-775

Dykman LN, Tepolt CK, Kuris AM, Solow AR, Mullineaux LS (2023) Parasite diversity at isolated, disturbed hydrothermal vents. Proceedings of the Royal Society B: Biological Sciences 290:20230877



[Including parasites in food webs] 
Morton DN, Lafferty KD (2022) Parasites in kelp-forest food webs increase food-chain length, complexity, and specialization, but reduce connectance. Ecological Monographs 92:e1506



[Parasites as ecological indicators]
Moore CS, Baillie CJ, Edmonds EA, Gittman RK, Blakeslee AMH (2023) Parasites indicate trophic complexity and faunal succession in restored oyster reefs over a 22-year period. Ecological Applications 33:e2825

Moore CS, Gittman RK, Blakeslee AMH (2024) Parasites as indicators of biodiversity and habitat complexity in coastal ecosystems. Ecosphere 15:e4928

[Parasites and energy flow in food webs ] 
Haraldsson M et al (2018) Microbial parasites make cyanobacteria blooms less of a trophic dead end than commonly assumed. The ISME Journal 12:1008-1020 

Catlett D et al (2023) Temperature dependence of parasitoid infection and abundance of a diatom revealed by automated imaging and classification. Proceedings of the National Academy of Sciences 120:e2303356120



[Parasites as prey in food webs] 
Schultz B, Koprivnikar J (2019) Free-living parasite infectious stages promote zooplankton abundance under the risk of predation. Oecologia 191:411-420

DeLong JP et al (2023) The consumption of viruses returns energy to food chains. Proceedings of the National Academy of Sciences 120:e2215000120(1-3)



[Syndiniales-host interaction] Decelle J, Kayal E, Bigeard E, Gallet B, Bougoure J, Clode P, Schieber N, Templin R, Hehenberger E, Prensier G, Chevalier F, Schwab Y, Guillou L (2022) Intracellular development and impact of a marine eukaryotic parasite on its zombified microalgal host. The ISME Journal 16:2348-2359

Long M, Marie D, Szymczak J, Toullec J, Bigeard E, Sourisseau M, Le Gac M, Guillou L, Jauzein C (2021) Dinophyceae can use exudates as weapons against the parasite Amoebophrya sp. (Syndiniales). ISME Communications 1


[Psite infra- & component-communities as patches in metacommunities]
Espínola-Novelo JF, González MT, Pacheco AS, Luque JL, Oliva ME (2020) Testing for deterministic succession in metazoan parasite communities of marine fish. Ecology Letters 23:631-641

Bolnick DI, Resetarits EJ, Ballare K, Stuart YE, Stutz WE (2020) Host patch traits have scale-dependent effects on diversity in a stickleback parasite metacommunity. Ecography 43:990-1002


[Host diversity-infection dilution] 
Johnson PTJ, Calhoun DM, Riepe T, McDevitt-Galles T, Koprivnikar J (2019) Community disassembly and disease: realistic—but not randomized—biodiversity losses enhance parasite transmission. Proceedings of the Royal Society B: Biological Sciences 286:20190260 pp 1-9

Welsh JE, Markovic M, van der Meer J, Thieltges DW (2024) Non-linear effects of non-host diversity on the removal of free-living infective stages of parasites. Oecologia 204:339-349


[Complex lifecycle evolution-parasite growth & host body size]
Benesh DP, Parker G, Chubb JC (2021) Life-cycle complexity in helminths: What are the benefits? Evolution 75:1936-1952 (CLCs and growth/size).

Benesh DP, Chubb JC, Parker GA (2022) Adaptive division of growth and development between hosts in helminths with two-host life cycles. Evolution 76:1971-1985


[misc psite evolution]
Benesh DP (2019) Tapeworm manipulation of copepod behaviour: parasite genotype has a larger effect than host genotype. Biology Letters 15:20190495. 6pp

Benesh DP, Parker GA, Chubb JC, Lafferty KD (2020) Trade-Offs with Growth Limit Host Range in Complex Life-Cycle Helminths. The American Naturalist 197:E40-E54


[psites & metabolic theory of ecology]
Grunberg RL, Anderson DM (2021) Host Energetics Explain Variation in Parasite Productivity across Hosts and Ecosystems. The American Naturalist 199:266-276

Hechinger RF, Sheehan KL, Turner AV (2019) Metabolic theory of ecology successfully predicts distinct scaling of ectoparasite load on hosts. Proceedings of the Royal Society B: Biological Sciences 286:20191777


[psite biogeography] 
Novoa A, Hechinger RF (2024) Evidence for the importance of trophically transmitted parasites and predation at the lower latitudes of species ranges. Proceedings of the Royal Society B: Biological Sciences 291:20242039

