Does the Olympia oyster function as a
foundation species in Tomales Bay, CA?
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Foundation Species create habitat




Atlantic and Gulf coast
oysters (Crassostrea virginica)
create habitat in soft bottom
estuaries.

An estuarine food web centered around

Atlantic coast oyster reefs
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Literature search:

2,105 papers found
C. virginica is a foundation species

Lenihan, H. S., C. H. Peterson, J. E. Byers, J. H. Grabowski, G. W. Thayer, and D. R. Colby. 2001. Cascading of habitat degradation: Oyster reefs invaded by refugee fishes
escaping stress. Ecological Applications 11:764-782.




Do oysters in Pacific coast estuaries
also increase biodiversity?

Olympia oyster
(Ostreola conchaphila)

Olympia oysters are smaller (6 cm), flat-shaped,
and require rocks.

Rock species diversity

Rock Diversity (H) prediction

Rock species diversity
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Connell 1978, Sousa 1979




Rock community diversity

— Rockdiversity (H) prediction
.............................. Communlty H predlctlon 1
.............................. Community H prediction 2

Community diversity

Low Intermediate High
Disturbance level

Connell 1978, Hutchinson 1959, Bruno et al. 2003

Experiment

Response variables:
1. Structural complexity and
rock species diversity

Treatments:

high disturbance = 0-5% sessile species cover
intermediate disturbance = 20-45% sessile species cover
low disturbance = 65-100% sessile species cover

N=10




Most research focuses on the diversity index or richness

Invasion resistance

Stachowicz et al. 2002
S

Primary  «___ piversity ~ Richness + Evenness

production
Tilman et al. 1997

v

Resistance/resilience to disturbance

Hughes and Stachowicz 2004

Olympia oysters increase structural complexity

Structural relief index
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Olympia oysters do create habitat in Tomales Bay’s intertidal

Append 1x 4. Taxap resn tinQ lympla oys ter communaty. 15 = pram ary sessile species, 28 =

seconda ry sessile spec des, and B = maobile spec ies.

Taxa Identification

Ma lusca Lasaen adawon i (M) Haom incen vesicula (M) Mod iohis sp. (28), Mopa lia
rueo sa (M )LMusen st a senhow 1a (25), My alus g Hoprovinciolis (15and 2 5),
Cdo stomia sp. (M), S eclacon chaphi la (15), Polinices [ew isii (M),
Postas tevopebame 51 (M) Tectura senrm (M) and 7 rosa Ipinx cinera (ML)

& rthropoda A mpithoidae sp. (M), Balanu s glandu la (18), Cap rellaca Bfornica (M),
T reinus maena 5 (M), Baphya stes fuwioola (M) Cnommo sphase ma luteum (M)
Laficoroph jum bacon 1 (M), Meba Napug ettensis (M), Paranthwra elegans (M),
Tethymy ia aprera (M), and Fewso norman i (M)

Folwhae ta | Bocoard ia probo seidea (M), Brania sp. (M) Corotulus mulfoelats (M),
Eumi cidae . (18], Exogome lourei (M), Ha row thoep raee Iava (M),
M aldan idae (M), Protocivsimeriss oeialis (M), 5 phae rog Wis sp. (M), and
Thelepu s setom s (ML

B ryomoa Bugula califomica (28], Sch opore Haun icomis (28),Water sipona
b torgua ta (25)

Urocho rdata | Bo trylloides sp. (15 and 28), Didempmm  Iahilled (38), Molgda manha fers & (25)

Hemertea Emplectonema grac ile (M) and MNemertea (M)

Porifera Ha lichond #ia sp. (15and 25) and Hy meniacidon sp. (15 and 25)

Olignchae ta | Olizochae ta (L)

Cnidana Anthop louma elegan Bxima (15%and 28)

Chlorophy ta | Enteromorpha/Ulva spp. (15and 25)

Flodophy ta | Gracidlaria verrucesa (1% and 28)
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Low

Community richness (@)supports low disturbance prediction: P < 0.0005

Intermediate
Disturbance level

Community evenness (A)does not support either community prediction: P < 0.01




Results for community diversity
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Conclusions

1. Rock species richness did not maximize
associate species richness

Foundation species (oysters) and their structural complexity may better
predict overall species richness and numbers of individuals

2. Low disturbance and lots of oysters unexpectedly affected
community evenness and diversity

Richness

Evenness

Community diversity

Kimbro and Grosholz (2006). Ecology 87(9): 2378-2388.

Disturbance level




What next?
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C. virginica reef

Literature search:

2,105 papers found

O. conchaphila reef

Literature search:
15 papers found

Physical

Habitat interactions

gradients

Adjacent seagrass beds

Salinity, temperature, and food,
gradients create an oyster
structural complexity gradient
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