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22nd Northwest Algal Symposium
A forum for those with an interest in algae.

Oregon Institute of Marine Biology, Charleston, Oregon

4-6 April 2008



Convener:  Tim O’Higgins
Organizing Committee:  Tim O’Higgins, Gayle Hansen, Linda O’Higgins
Additional Help:  Deral McKeel, Tim Nelson, June Mohler, Shirley Pedro and Giesele Muller-Parker
Catering:  Premier Services, Coos Bay, and OIMB Kitchen Staff, Charleston


PROGRAM
Friday, April 4  
03:00-07:00 pm    (Dining Hall).  Registration
07:00-10:00 pm    (Dining Hall)   Poster Presentations and Mixer  
Posters:
01 Willapa Bay:  A True Hotspot for Seaweed and Seagrass Introductions on the U. S. West Coast.  Gayle I. Hansen, Oregon State University, Newport, OR

02 A New Genus and Species from the Aleutians May Provide the Key to Kelp Evolution.  Mandy R. Lindeberg1, Hiroshi Kawai2, Takeaki Hanyuda2, and Sandra C. Lindstrom3.   1  NOAA Auke Bay Laboratories, Auke Bay, AK,  2 Kobe University Research Center for Inland Seas, Kobe, Japan,  3University of British Columbia, Vancouver, BC

03 Macroalgal Changes within the Marine Community in Kachemak Bay, Alaska since 1976.   Melissa Deiman,  University of Alaska Fairbanks, AK

04 Comparing Kelp Communities on the Inner and Outer Coasts of Southeast Alaska.  Sonia N. Ibarra1, Jodi. L. Pirtle2, and Ginny Eckert1, 2.   1University of Alaska-Southeast, Juneau, AK,  2University of Alaska Fairbanks, Juneau,  AK 

05 Resource Allocation in Sugar Kelp, Saccharina latissima, under Varying Environmental Conditions in Kachemak Bay, Alaska.  Tania Spurkland1 & Katrin Iken1, and Kwang Young Kim2.  1University of Alaska, Fairbanks, AK, and  2Chonnam National University, Korea

06 Advances in Understanding, Predicting, and Tracking Oregon Harmful Algal Blooms.  Strutton, P. G., Oregon State University, Corvallis, OR.  Wood, A. M., University of Oregon, Eugene, OR.  Tweddle, J. F., Oregon State University, Corvallis, OR.  Cannon, D., Oregon Department of Agriculture, Salem, OR.  Hunter, M., Oregon Dapartment of Fish and Wildlife, Astoria, OR.  Foley, D., NOAA CoastWatch, Pacific Grove, CA.  Scott, B., University of Oregon, Eugene, OR

07 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]The Relationship between Coastal Ocean Dynamics and Shellfish Closures:  A Satellite Based Study of Oregon HABS.  J.F. Tweddle1, P. Strutton1, M. Wood2, D. Foley3, M. Hunter4, Z. Forster4 and Deb Cannon5.  1College of Oceanic and Atmospheric Sciences, Oregon State University; 2Department of Biology, University of Oregon; 3NOAA Coastwatch; 4Oregon Department of Fish and Wildlife; and 5Oregon Department of Agriculture

08 Molecular Monitoring and Detection of the Toxic Dinoflagellate Alexandrium catenella in Puget Sound.  Nicole Kollars1, 2, Sheean Haley3, Deana Erdner4, and Sonya Dyhrman3.. 1Boston University Marine Program REU, 2Western Washington University, 3Woods Hole Oceanographic Institution, and 4University of Texas Marine Science Institute.

09 Photoacclimation of a Neurotoxigenic Diatom, Pseudo-nitzschia multiseries.  Ken Hamel, Andy Wong, & Micaela S. Parker.  University of Washington, Seattle, WA 

010 How does Exposure to High Temperature and Light affect Asexual Reproduction of the Tropical Sea Anemone Aiptasia pallida?  Whitney Gray and Gisele Muller- Parker, Western Washington University, Bellingham, WA

011 Profile of the CICORE and CENCOOS Nearshore Ocean Observation Platform in Humboldt County, CA.  Frank Shaughnessy, Greg Crawford, Steve Steinberg, Jose Montoya, Mike Gough.  Humboldt State University, Arcata, CA 

012 Concurrent Detection of the Pacific Decadal Oscillation in Multiple Estuaries:  Ocean Estuary Coupling in Padilla Bay (WA), South Slough (OR), and Elkhorn Slough (CA) National Estuarine Research Reserves.  Tim O’Higgins1, Steven Rumrill2, Alicia Helms2, and Adam DeMarzo2.  1 NRC at WED/PCEB, U. S.  Environmental Protection Agency, Newport, OR and  2South Slough National Estuarine Research Reserve, Charleston, OR

Saturday, April 5
07:00-08:00 am    (Dining Hall)   Breakfast
08:20-08:30 am    (Boathouse)   Welcome – Tim O’Higgins
08:30-11:30 am    (Boathouse)   Oral Presentations
Session 1 --   
08:30 am   	Macroecological perspectives of NE Pacific primary producers:  an objective provincial 	approach.   Maria T. Kavanaugh. Oregon State University, Corvallis, OR
08:45 am  	Ten years of rocky intertidal community dynamics in a Humboldt Bay site and its 		relationship to climate change.   Susan Sebring, Angela Gallardo, and Benhamish Allen. 	Humboldt State University, Arcata, CA
09:00 am	Redefining the Ricketts intertidal community structure model for a site in Humboldt 	Bay, California.   Sarah Wood, Annie Hanks, and Bethany Baibak.  Humboldt State 	University, Arcata, CA
09:15 am	A spatial model of potential eelgrass (Zostera marina) habitat in Humboldt Bay, CA	Whelan A.Gilkerson, Steven J. Steinberg, Frank J. Shaughnessy, and Greg B. Crawford.  		Humboldt State University, Arcata, CA
09:30 am	How does macroalgae affect eelgrass (Zostera marina) density along an upwelling-	influenced estuarine gradient?  Margot Hessing-Lewis1, Sally Hacker1, Bruce Menge1, and 	Steve Rumrill2.   1Oregon State University, Corvallis, OR, and 2South Slough Estuarine 	Research Reserve, Charleston, OR
09:45-10:15 am   (Boathouse Entry) Coffee/Tea Break
Session 2 –
10:15 am	Preliminary description of phytoplankton dynamics from a long term monitoring site in 	Humboldt Bay, California.  Gregory O’Connell & Frank Shaughnessy.  Humboldt State 	University, Arcata, CA
10:30 am	Ocean motion:  micro-scale tracking of swimming algae.   Michael T. Nishizaki, Rose 	Ann Cattolico & Daniel Grunbaum.  University of Washington, Seattle, WA
10:45 am	Two-stage bioreactor culture of the pennate diatom Pinnularia for the fabrication of a 	TIO2-based solar cell.  Clayton Jeffreyes1, Timothy Gutu2, Jun Jiao2, Chih-hung Chang1, 	Mark E. Jones, and Gregory L. Rorrer 1.  1Oregon State University, Corvallis, OR,  2Portland 	State University, Portland, OR, 3US-DOE Pacific Northwest National Laboratory, Richland, 	WA
11:00 am	The effects of size and shape on diatom (Coscinodiscus) sinking.  Kevin A. Miklasz.  	Hopkins Marine Station, Stanford University, Monterey, CA
11:15 am	Biosensor platform development using antibody-functionalized diatom frustules.  Debra 	K. Gale1, Timothy Gutu2, Jun Jiao2, Chih-hung Chang1,  and Gregory L. Rorrer1.  1Oregon 	State University, Corvallis, OR, and 2Portland State University, Portland, OR
12:00 noon -01:00 pm   (Dining Hall)  Lunch
01:30-04:30 pm   (Boathouse)   Oral Presentations
Session 3 --
01:30 pm	A century of Ceramium sampled:  the role of herbarium specimens.  Amy L. Carlile, J. 	Robert Waaland, and Benjamin D. Hall.  University of Washington, 	Seattle, WA
01:45 pm	Recruitment strategies of the ephemeral opportunistic macroalga Ulva (Linnaeus) in central California.  Rosemary Romero.  Moss Landing Marine laboratories, CA
02:00 pm 	Genetic variation and cryptic diversity in northeast Pacific species of Porphyra sensu 	lato (Bangiales, Rhodophyta).  Sandra Lindstrom. University of British Columbia, 	Vancouver, BC, Canada.
02:15 pm	Regional comparisons of Codium (Chlorophyta, Bryopsidales) assemblages in the 	northern vs. southern English Channel.  Cynthia D. Trowbridge and William F. Farnham.  	Oregon State University, Newport, OR, and University of Portsmouth, Eastney, Portsmouth, 	UK	
02:30 pm	Marine algae of Steamboat Island, Washington, forty years on:  1967 and 2007 	compared.  Thomas F. Mumford, Jr.1 and  J. Robert Waaland2.  1Washington Department of 	Natural Resources, Olympia, WA, and  2University of Washington, Seattle, WA
02:45-3:15 pm   (Boathouse Entry)   Coffee/Tea Break
Session 4 --
03:15 pm	Incipient report of domoic acid production by four benthic diatom species under 	nonaxenic batch culture conditions.  Linda O’Higgins, Oregon State University, Hatfield 	Marine Science Center, Newport, OR
03:30 pm	Biological fabrication of photoluminescent nanocomb structures by cell culture of the diatom Nitzschia frustulum.  Tian Qin1, Timothy Gutu2, Jun Jiao2, Chih-hung Chang1, and Gregory L. Rorrer1.  1Oregon State University, Corvallis, OR, and 2Portland State   University, Portland, OR
03:45 pm	Temporal and vertical distribution of Euglena spp. in beach sand.  Michael B. Kingston 	and Jennifer Gough.  Elon University, Elon, NC
04:00 pm 	Sinosiphonia elegans, new to North America.   Gayle I. Hansen, Oregon State University, 	Newport, OR

04:15-04:45 pm   (Boathouse)   Business Meeting -- open to all.
Evening Events --
06:00–07:00 pm   (Dining Hall)   Mixer
07:00–08:00 pm.  (Dining Hall).  Banquet 
08:00–09:00 pm   (Dining Hall).  Special After Banquet Talk.
	The Arctic Ocean:  Early Explorations, Recent Studies of Algal Production, and the 	Disappearance of the Arctic Ice Cap.  Patricia A. Wheeler, Distinguished Professor, 	College of Oceanic and Atmospheric Sciences, Oregon State University, Corvallis, OR
09:00 pm on – Awards and Auction
Sunday, April 6
06:30–08:00 am   (Sunset Bay Field Trip)
	Leave from Dining Hall Parking Lot at 06:30 am.  Take private cars to Sunset Bay for 	intertidaling and phytoplankton tows.  Wear raingear and boots.  We have an OPRD permit 	for small collections from Sunset Bay.
08:00–9:00 am  	(Lab across from the Dining Hall)  Collection Processing.
	Examining and identifying phytoplankton.  Sorting, identifying, and pressing macroalgae.
	Several microscopes and slides and coverslips will be provided.
09:00–10:00 am  	(Dining Hall)  Breakfast
10:00–11:15 am  	(Boathouse)  Oral Presentations
Session 5 --
10:00 am   Evolution and diversity of marine picocyanobacteria.  Wood, A. M.1 and R. C.  			Everroad1,2.  1University of Oregon, Eugene, Oregon, USA, and 2Tokyo Metropolitan 	University, 	Tokyo, Japan
10:15 am  	Specialist herbivores on filamentous red algae.  Cynthia D. Trowbridge, Yoshiaki J. 	Hirano, and Yayoi M. Hirano. Oregon State University, Newport, OR, and Marine 	Biosystems Research Center, Chiba University, Japan
10:30 am   Experimental transplant of a small eelgrass bed (Zostera marina) within the north fork 	of the Siuslaw River Estuary, Oregon.  Steven S. Rumrill. South Slough National Estuarine 	Research Reserve, Charleston, OR 97420
10:45 am  	Positive effects of Brant geese grazing on eelgrass productivity in Humboldt Bay, CA.  	Susannah Ferson1, Frank Shaughnessy1, Adam Frimodig2, Jeffrey Black1.  1Humboldt State 	University, Arcata, CA, and the 2CA Department of Fish & Game, Eureka, CA  
11:00 am  	Ecosystem services of algae in estuaries of the west coast of North America:  the 		almighty dollar.  Tim O’Higgins, NRC at WED/PCEB, US Environmental Protection 	Agency, Newport, OR
11:15–12:00 Noon.   Meeting End.   Coffee/Tea Break and Checkout
Monday, April 7
06:30–10:00 am.        South Cove Field trip
	Meet at parking lot outside Dining Hall at 6:30 am.  Take private cars to South Cove trail.
	We have an OPRD Seaweed Collecting Permit for small collections at South Cove.
	Take collections home for sorting and processing.


Have a safe trip home!


ABSTRACTS
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22nd NWAS Participant Information
	Last Name
	Affiliation
	E-mail

	Allen, Benhamish
	Humboldt State University, Arcata, CA 
	bwa2@humboldt.edu

	Baglot, Kim
	Simon Fraser Unversity, Burnaby, BC
	kbaglot@gmail.com

	Baibak, Bethany
	Humboldt State University, Arcata, CA 
	b4baibak@yahoo.com

	Bilderback, Dave
	Bandon, OR
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	Burgess, Amy
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	amykeita@gmail.com
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	University of Washington, Seattle, WA
	acarlile@u.washington.edu
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	University of Alaska, Fairbanks, AK
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	University of Washington, Seattle, WA
	ecsd@u.washington.edu
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	ldyc@interchange.ubc.ca
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	Humboldt State University, Arcata, CA 
	pge3@humboldt.edu

	Fairham-Wheeler, Kevin
	Milwaukie, OR
	wheelerk@spiritone.com

	Fitch, Rob
	Wenatchee Valley College, Wenatchee, WA
	rfitch@wuc.edu

	Fletcher, Melissa
	Humboldt State University, Arcata, CA 
	melissa_sueanne@hotmail.com

	Forster, Zach
	Oregon Department of Fish and Wildlife, Astoria, OR
	zachary.r.forster@state.or.us

	Gale, Debra
	Oregon State University, Corvallis, OR
	galede@engr.orst.edu

	Gallardo, Angela
	Humboldt State University, Arcata, CA 
	ajg27@humboldt.edu

	Gilkerson, Whelan
	Humboldt State University, Arcata, CA 
	whelangilk@yahoo.com

	Gray, Whitney
	Western Washington University, Bellingham, WA
	w_gray86@yahoo.com

	Guerra, Carmen
	Western Washington University, Bellingham, WA
	guerracz@cc.wwu.edu

	Hamel, Ken
	University of Washington, Seattle, WA
	khamel@u.washington.edu

	Hamlin, Samantha
	Western Washington University, Bellingham, WA
	hamlins@cc.wwu.edu

	Hanks, Annie
	Humboldt State University, Arcata, CA 
	ah54@humboldt.edu

	Hansen, Gayle
	Oregon State University, Newport, OR
	hansen.gayle@epa.gov

	Harlin, Marilyn
	University of Rhode Island & Portland, OR
	mharlin@macforcego.com

	Hawkes, Mike
	University of British Columbia, Vancouver, BC
	mhawkes@interchange.ubc.ca

	Hessing-Lewis, Margot
	Oregon State University, Corvallis, OR
	hessingm@science.edu

	Hiebert, Laurel
	University of Oregon, Eugene, OR
	lhiebert@uoregon.edu

	Hondelero, Dominic
	University of Alaska, Fairbanks, AK
	fsdeh9@uaf.edu

	Ibarra, Sonia
	Humboldt State University, Arcata, CA 
	sn.ibarra@hotmail.com

	Jeffreyes, Clayton
	Oregon State University, Corvallis, OR
	jeffryes@engr.orst.edu

	Kavanaugh, Maria
	Oregon State University, Corvallis, OR
	mkavanau@coas.oregonstate.edu

	Kingston, Mike
	Elon University, Elon, NC
	kingston@elon.edu

	Kollars, Nicole
	Western Washington University, Bellingham, WA
	nmkollars@gmail.com

	Lenne, Mike
	Western Washington University, Bellingham, WA
	mrlennevt@gmail.com

	Lindstrom, Sandra
	University of British Columbia, Vancouver, BC
	sandracl@interchange.ubc.ca

	McConnaughey, Evelyn
	Eugene, OR
	evelynm@efn.org

	McConnaughey, Ted
	Boise, ID
	mcconnat@gmail.com

	McKeel, Deral
	Newport, OR
	dgmckeel@mac.com

	Meier, Whitney
	Humboldt State University, Arcata, CA 
	wmm3@humboldt.edu

	Miklasz, Kevin
	Hopkins Marine Station, Pacific Grove, CA
	kmiklasz@stanford.edu

	Mohler, June
	Portland State University, Portland, OR
	pterygophora@earthlink.net

	Muller-Parker, Gisele
	Shannon Point Marine Center, Anacortes, WA
	gisele.muller-parker@wwu.edu

	Mumford, Tom
	Washington Department of Natural Resources, Olympia, WA
	tom.mumford@dnr.wa.gov

	Nishizaki, Mike
	University of Washington, Seattle, WA
	mikenish@u.washington.edu

	O'Connell, Greg
	Humboldt State University, Arcata, CA 
	gdo2@humboldt.edu

	O'Higgins, Linda
	Oregon State University at NOAA, Newport, OR
	ohiggins.linda@noaa.gov

	O'Higgins, Tim
	NRC at EPA, Newport, OR
	ohiggins.tim@epa.gov

	Poole, Allison
	University of Oregon, Eugene, OR
	apoole4@uoregon.edu

	Romero, Rosemary
	Moss Landing Marine Labs, Moss Landing, CA
	rromero@mlml.calstate.edu

	Rorrer, Greg
	Oregon State University, Corvallis, OR
	rorrergl@engr.orst.edu

	Rumrill, Steve
	South Slough NERR, Charleston, OR
	steve.rumrill@state.or.us

	Sampson, Jessica
	Simon Fraser Unversity, Burnaby, BC
	jlsampson@sfu.ca

	Sardelich, Andrew
	Humboldt State University, Arcata, CA 
	APS7@humboldt.edu

	Sebring, Susan
	Humboldt State University, Arcata, CA 
	svs8@humboldt.edu

	Shaughnessy, Frank
	Humboldt State University, Arcata, CA 
	fjs3@humboldt.edu

	Simonson, Erika
	Simon Fraser Unversity, Burnaby, BC
	esimonso@sfu.ca

	Spurkland, Tania
	University of Alaska, Fairbanks, AK
	tspurk@sfos.naf.edu

	Spurkland, Tobben
	University of Alaska, Fairbanks, AK
	klippfisk@msn.com

	Trowbridge, Cynthia
	Oregon State University, Newport, OR
	trowbric@yahoo.com
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	Waaland, Bob
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	jrw@u.washington.edu
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A CENTURY OF  CERAMIUM  SAMPLED:  THE ROLE OF HERBARIUM SPECIMENS     Amy L. Carlile 1 , J. Robert Waaland 1 , and Benjamin D. Hall 1, 2 .  Departments of Biology 1  and Genome  Sciences 2 , University of Washington, Seattle, Washington     Herbarium collections play an impo rtant role in documenting species over space and time.  The ability to  extract DNA from historically significant herbarium specimens makes them useful references for current  taxonomic puzzles.  Since every species name is associated with a type specimen, s ampling from such  specimens is the only way to confirm beyond a doubt a species identity.  In the present report the utility of  sampling from herbarium specimens is shown in several Ceramium species.  Two Ceramium species,  C.  pacificum  (Collins) Kylin and  C. washingtoniense  Kylin, have long been considered to be conspecific.   Phylogenetic analysis of nuclear (RPB1), chloroplast (rbcL), and mitochondrial (cox 2 - 3 spacer) genes from  material collected from the type localities of both species supports this hyp othesis; however, DNA from the  type specimens needs to be sampled to confirm these results.  The need for sampling from the type material  stems from some inconclusive samples collected from the type locality for  C. pacificum  (Collins) Kylin:   Monterey, Cal ifornia.  There appears to be two entities at the type locality which were recently and  historically identified as “ C. pacificum ” but which differ at the molecular level.  There also appears to be  some ambiguity involved in the designation of  C. codicola  J . Agardh as there are individuals at the type  locality that do not match at the molecular level but do exhibit the same diagnostic morphological features.   This study shows the historic value of herbarium specimens and why they continue to be a vital resou rce for  taxonomists.                                       TALK - s      
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A CENTURY OF CERAMIUM SAMPLED:  THE ROLE OF HERBARIUM SPECIMENS

Amy L. Carlile1, J. Robert Waaland1, and Benjamin D. Hall1, 2.  Departments of Biology1 and Genome Sciences2, University of Washington, Seattle, Washington


Herbarium collections play an important role in documenting species over space and time.  The ability to extract DNA from historically significant herbarium specimens makes them useful references for current taxonomic puzzles.  Since every species name is associated with a type specimen, sampling from such specimens is the only way to confirm beyond a doubt a species identity.  In the present report the utility of sampling from herbarium specimens is shown in several Ceramium species.  Two Ceramium species, C. pacificum (Collins) Kylin and C. washingtoniense Kylin, have long been considered to be conspecific.  Phylogenetic analysis of nuclear (RPB1), chloroplast (rbcL), and mitochondrial (cox 2-3 spacer) genes from material collected from the type localities of both species supports this hypothesis; however, DNA from the type specimens needs to be sampled to confirm these results.  The need for sampling from the type material stems from some inconclusive samples collected from the type locality for C. pacificum (Collins) Kylin:  Monterey, California.  There appears to be two entities at the type locality which were recently and historically identified as “C. pacificum” but which differ at the molecular level.  There also appears to be some ambiguity involved in the designation of C. codicola J. Agardh as there are individuals at the type locality that do not match at the molecular level but do exhibit the same diagnostic morphological features.  This study shows the historic value of herbarium specimens and why they continue to be a vital resource for taxonomists.                                   
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MACROALGAL CHANGES WITHIN THE MARINE COMMUNITY IN KACHEMAK BAY,  ALASKA  SINCE 1976     Melissa Deiman, Institute of Marine Sciences, University of Alaska Fairbanks     A biodiversity assessment of the intertidal and subtidal zones was conducted in Kachemak Bay,  Alaska by  the consultant company Dames and Moore in 1976. The objective of the present study was to resurvey the  same sites to see if there was any evidence for community change .   Sampling and survey methods employed  resembled those of Dames and Moore (1976 ). It was found that  Druehlia   fistulosa,  the once dominant  canopy - forming kelp, was replaced by  Nereocystis luetkeana.  In addition, the once dominant understory  species  Agarum clathratum   was replaced by  Saccharina subsimplex.  This, along with a recorded in crease in  sea surface temperatures in Kachemak Bay over the last 30 years, may give supporting evidence of an  ecological change due to climatic warming, and this period coincides with the shift in the Pacific Decadal  Oscillation (PDO) to a warm regime.                                                                                                                                        POSTER - s    
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MACROALGAL CHANGES WITHIN THE MARINE COMMUNITY IN KACHEMAK BAY, ALASKA  SINCE 1976


Melissa Deiman, Institute of Marine Sciences, University of Alaska Fairbanks


A biodiversity assessment of the intertidal and subtidal zones was conducted in Kachemak Bay, Alaska by the consultant company Dames and Moore in 1976. The objective of the present study was to resurvey the same sites to see if there was any evidence for community change. Sampling and survey methods employed resembled those of Dames and Moore (1976). It was found that Druehlia fistulosa, the once dominant canopy-forming kelp, was replaced by Nereocystis luetkeana. In addition, the once dominant understory species Agarum clathratum was replaced by Saccharina subsimplex. This, along with a recorded increase in sea surface temperatures in Kachemak Bay over the last 30 years, may give supporting evidence of an ecological change due to climatic warming, and this period coincides with the shift in the Pacific Decadal Oscillation (PDO) to a warm regime.                                                                                                                                  
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BIOSENSOR PLATFORM DEVELOPMENT USING ANTIBODY - FUNCTIONALIZED DIATOM  FRUSTULES      Debra K. Gale 1 , Timothy Gutu 2 , Jun Jiao 2 , Chih - hung Chang 1 , and Gregory L. Rorrer 1 .    1 Department of  Chemical Engineering, Oregon State University, Corvallis, Oregon 97331, USA .    2 Department of Physics,  Portland State University, Portland, Oregon 97207, USA     Diatoms are single - celled algae that make silica shells or “frustules” with intricate features patterned at the  nano -  and microscales.    We report that antibody - functionaliz ed diatom biosilica frustules may serve as a  biosensor platform to selectively report antibody - antigen immunocomplex formation through enhanced  photoluminescence.   Biosilica frustules of 10   m diameter isolated from the cell wall of the centric diatom  Cyc lotella sp.  were covalently functionalized with the model antibody Rabbit Immunoglobulin G (IgG) to  yield a uniform, nanostructured antibody surface that binds selectively to its complimentary antigen, Goat  anti - Rabbit IgG.   Diatom frustules possess an in trinsic capacity to emit blue light when excited with a UV  laser light source, a property called photoluminescence, which is enabled by the nanostructure of the diatom  biosilica.  Binding of the antibody - functionalized diatom frustule with its complimentar y antigen selectively  intensified the intrinsic photoluminescence intensity of the diatom biosilica through a nucleophilic  enhancement mechanism, whereas challenging the antibody - functionalized diatom frustule with its non - complimentary antigen (Goat anti - Human IgG) did not change the photoluminescence intensity.  Consequently, antibody - functionalized diatom frustules hold considerable promise for the “standoff  detection” of target biomolecules.                                      TALK - s                                                                       
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BIOSENSOR PLATFORM DEVELOPMENT USING ANTIBODY-FUNCTIONALIZED DIATOM FRUSTULES 

Debra K. Gale1, Timothy Gutu2, Jun Jiao2, Chih-hung Chang1, and Gregory L. Rorrer1.  1Department of Chemical Engineering, Oregon State University, Corvallis, Oregon 97331, USA.  2Department of Physics, Portland State University, Portland, Oregon 97207, USA


Diatoms are single-celled algae that make silica shells or “frustules” with intricate features patterned at the nano- and microscales.    We report that antibody-functionalized diatom biosilica frustules may serve as a biosensor platform to selectively report antibody-antigen immunocomplex formation through enhanced photoluminescence.   Biosilica frustules of 10 m diameter isolated from the cell wall of the centric diatom Cyclotella sp. were covalently functionalized with the model antibody Rabbit Immunoglobulin G (IgG) to yield a uniform, nanostructured antibody surface that binds selectively to its complimentary antigen, Goat anti-Rabbit IgG.   Diatom frustules possess an intrinsic capacity to emit blue light when excited with a UV laser light source, a property called photoluminescence, which is enabled by the nanostructure of the diatom biosilica.  Binding of the antibody-functionalized diatom frustule with its complimentary antigen selectively intensified the intrinsic photoluminescence intensity of the diatom biosilica through a nucleophilic enhancement mechanism, whereas challenging the antibody-functionalized diatom frustule with its non-complimentary antigen (Goat anti-Human IgG) did not change the photoluminescence intensity. Consequently, antibody-functionalized diatom frustules hold considerable promise for the “standoff detection” of target biomolecules.                                 
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POSTIVE EFFECTS OF BRANT GEESE GRAZING ON EELGRASS PRODUCTIVITY IN  HUMBOLDT BAY, CA     Susannah Ferson 1 ,  Frank Shaughnessy 2 , Adam Frimodig 3 , Jeffrey Black 1 .    1 Department of Wildlife   and the   2 Department of Biological Sciences, H umboldt State University, Arca ta, CA 95521, and the  3 CA Department  of Fish & Game, Eureka, CA  95501     Seagrass productivity is considered to be most affected by light availability and so management practices  understandably target sediment and nutrient loading to bays and estuaries. How ever, this bottom up  perspective misses potential effects of grazers on productivity. Over 100,000 brant geese, which only  consume eelgrass, pass through Humboldt Bay, CA on their northward migration. The present study used a  field experiment to test the h ypothesis that intermediate levels of brant grazing result in maximum levels of  eelgrass growth. Brant were excluded from eelgrass plots so that the level of grazing and brant fecal matter  could be manipulated. During the first year of the experiment it wa s established that an intermediate level of  both clipping and fecal addition resulted in more eelgrass shoots than if these brant activities were  administered singly or not at all. During the second year intermediate clipping and fecal addition had the  gre atest whole plant biomass relative to lower and higher levels of the same treatment. This biomass pattern  occurred because the intermediate treatment had both high shoot densities and the highest leaf growth rates.  This support for our hypothesis suggests  that resource managers around Humboldt Bay should extend their  policies beyond light to include brant as one of the important factors affecting eelgrass productivity.                                                                                TALK  
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Susannah Ferson1, Frank Shaughnessy2, Adam Frimodig3, Jeffrey Black1.  1Department of Wildlife and the  2Department of Biological Sciences, Humboldt State University, Arcata, CA 95521, and the 3CA Department of Fish & Game, Eureka, CA  95501


Seagrass productivity is considered to be most affected by light availability and so management practices understandably target sediment and nutrient loading to bays and estuaries. However, this bottom up perspective misses potential effects of grazers on productivity. Over 100,000 brant geese, which only consume eelgrass, pass through Humboldt Bay, CA on their northward migration. The present study used a field experiment to test the hypothesis that intermediate levels of brant grazing result in maximum levels of eelgrass growth. Brant were excluded from eelgrass plots so that the level of grazing and brant fecal matter could be manipulated. During the first year of the experiment it was established that an intermediate level of both clipping and fecal addition resulted in more eelgrass shoots than if these brant activities were administered singly or not at all. During the second year intermediate clipping and fecal addition had the greatest whole plant biomass relative to lower and higher levels of the same treatment. This biomass pattern occurred because the intermediate treatment had both high shoot densities and the highest leaf growth rates. This support for our hypothesis suggests that resource managers around Humboldt Bay should extend their policies beyond light to include brant as one of the important factors affecting eelgrass productivity.                                                                            
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HOW DOES EXPOSURE TO HIGH TEMPERATURE AND LIGHT AFFECT ASEXUAL  REPRODUCTION OF THE TROPICAL SEA ANEMONE  A iptasia   pallida ?     Whitney Gray  and  Gisele Muller -  Parker,  Western Washington University, Bellingham, WA     An endosymbiont is any organism that lives wit hin the body or cells of another organism. Endosymbiosis drives  the formation of coral reefs as algae (zooxanthellae) in the bodies of corals capture sunlight and provide their  cnidarians hosts with energy for carbonate deposition. Some tropical sea anemon es can also host zooxanthellae.  Because individual anemones can be symbiotic or aposymbiotic (without algae), they are ideal models to test the  effects of the symbiosis. We are studying the effects of symbionts on asexual reproduction of the anemone  Aiptas ia pallid a through pedal laceration. In particular, we are testing whether the presence of zooxanthellae  affects pedal laceration of the anemones after application of heat or light stress?  We are using protein and  biomass measurements of the pedal lacerat es to measure asexual growth. We predict that, under stressful  conditions, the symbionts in the symbiotic anemones will demand energy from the host (rather than producing  energy as they do under favorable conditions), resulting in reduced asexual reproduct ion in comparison to  aposymbiotic individuals that do not have the added nutritional burden of unproductive symbionts.                                   POSTER - s  
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HOW DOES EXPOSURE TO HIGH TEMPERATURE AND LIGHT AFFECT ASEXUAL REPRODUCTION OF THE TROPICAL SEA ANEMONE Aiptasia pallida?


Whitney Gray and Gisele Muller- Parker, Western Washington University, Bellingham, WA


An endosymbiont is any organism that lives within the body or cells of another organism. Endosymbiosis drives the formation of coral reefs as algae (zooxanthellae) in the bodies of corals capture sunlight and provide their cnidarians hosts with energy for carbonate deposition. Some tropical sea anemones can also host zooxanthellae. Because individual anemones can be symbiotic or aposymbiotic (without algae), they are ideal models to test the effects of the symbiosis. We are studying the effects of symbionts on asexual reproduction of the anemone Aiptasia pallida through pedal laceration. In particular, we are testing whether the presence of zooxanthellae affects pedal laceration of the anemones after application of heat or light stress?  We are using protein and biomass measurements of the pedal lacerates to measure asexual growth. We predict that, under stressful conditions, the symbionts in the symbiotic anemones will demand energy from the host (rather than producing energy as they do under favorable conditions), resulting in reduced asexual reproduction in comparison to aposymbiotic individuals that do not have the added nutritional burden of unproductive symbionts.                              
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A SPATIAL MODEL OF POTENTIAL EELGRASS ( Z ostera   marina )  HABITAT IN HUMBOLDT BAY,  CA     Whelan A.Gilkerson 1 , Steven J. Steinberg 1 , Frank J. Shaughnessy 2 , and Greg B. Crawford 3 .    1 Department of  Environmental and Natural Resources Sciences,  2 Department of Biolog ical Sciences,  3 Department of  Oceanography,  Humboldt State University, Arcata, California.     A combination of chronic turbidity, frequent coastal stratus, and wind - waves, make Humboldt Bay, California, a  challenging environment to assess subtidal Eelgrass ( Zostera marina ) habitat from remotely - sensed imagery.  Additionally, eelgrass and green algae overlap extensively in shallow intertidal areas, confounding efforts to  distinguish between habitat types from imagery alone. This study was conducted to model the  extent of potential  eelgrass habitat in Humboldt Bay through physical surveys of maximum and minimum depths of growth in  conjunction with recently acquired high - resolution bathymetry data provided by CICORE (Center for  Integrative Coastal Observation, Res earch, & Education). A relative exposure index (REI) was also developed to  identify areas of suitable depth that may be prone to disturbance from wind - waves. Approximately 22 km 2  of  potential eelgrass habitat was identified from this study. Modeling potent ial eelgrass habitat on the basis of  depth and susceptibility to wave - induced disturbance represents an important preliminary step towards  understanding the extent to which future restoration or mitigation may be possible in Humboldt Bay.                                                                                          TALK - s  
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A SPATIAL MODEL OF POTENTIAL EELGRASS (Zostera marina) HABITAT IN HUMBOLDT BAY, CA


Whelan A.Gilkerson1, Steven J. Steinberg1, Frank J. Shaughnessy2, and Greg B. Crawford3.  1Department of Environmental and Natural Resources Sciences, 2Department of Biological Sciences, 3Department of Oceanography, Humboldt State University, Arcata, California.


A combination of chronic turbidity, frequent coastal stratus, and wind-waves, make Humboldt Bay, California, a challenging environment to assess subtidal Eelgrass (Zostera marina) habitat from remotely-sensed imagery. Additionally, eelgrass and green algae overlap extensively in shallow intertidal areas, confounding efforts to distinguish between habitat types from imagery alone. This study was conducted to model the extent of potential eelgrass habitat in Humboldt Bay through physical surveys of maximum and minimum depths of growth in conjunction with recently acquired high-resolution bathymetry data provided by CICORE (Center for Integrative Coastal Observation, Research, & Education). A relative exposure index (REI) was also developed to identify areas of suitable depth that may be prone to disturbance from wind-waves. Approximately 22 km2 of potential eelgrass habitat was identified from this study. Modeling potential eelgrass habitat on the basis of depth and susceptibility to wave-induced disturbance represents an important preliminary step towards understanding the extent to which future restoration or mitigation may be possible in Humboldt Bay.                                                                                     
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PHOTOACCLIMATION OF A NEUROTOXIGENIC DIATOM,  P seudo - nitzschia    multiseries     Ken Hamel 1 ,  Andy Wong 2 ,  & Micaela S. Parker 3 .  Departments of Biology 1 , Microbiology 2  and School of  Oceanography 3 , University of Washington, Seattle, WA 98195     Diatoms are a group o f phytoplankton responsible for up to 20% of global primary production. Due to their  large, heavy cells diatoms sink quickly when they expire, effectively removing carbon from the atmosphere for  ca. 1000 years.  Pseudo - nitzschia ,  a primarily coastal genus,  is especially interesting in that it is one of the few  diatom genera with members that can survive in the open ocean long enough to respond to pulsed iron inputs and  bloom. The success of diatoms in a wide variety of ocean environments is due in part to th eir ability to rapidly  take up and store essential nutrients and survive large fluctuations in light. In an effort to assess what suite of  nutrients present in prepared media may result in better acclimation to high light,  P. multiseries  is being grown  in  culture at five different light intensities in four different media. Preliminary results suggest that  maximum  quantum yield of PSII (Fv/Fm), photosynthetic efficiency (α) and maximum electron transport rate (ETRmax)  were higher in F/2 medium than in K medi um, regardless of light intensity.  Cells in F/2 medium appear to grow  faster at high light levels while cells in K grow faster at lower light levels.  K is a more complex medium than  F/2, containing an organic form of phosphate and more EDTA which may impac t metal availability. It is hoped  that  this study will help in determining which  nutrients may be required by  P. multiseries  to successfully  acclimate to high light in the environment and outcompete other phytoplankton.                     POSTER - s    
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PHOTOACCLIMATION OF A NEUROTOXIGENIC DIATOM, Pseudo-nitzschia  multiseries

Ken Hamel1, Andy Wong2, & Micaela S. Parker3. Departments of Biology1, Microbiology2 and School of Oceanography3, University of Washington, Seattle, WA 98195

Diatoms are a group of phytoplankton responsible for up to 20% of global primary production. Due to their large, heavy cells diatoms sink quickly when they expire, effectively removing carbon from the atmosphere for ca. 1000 years. Pseudo-nitzschia, a primarily coastal genus, is especially interesting in that it is one of the few diatom genera with members that can survive in the open ocean long enough to respond to pulsed iron inputs and bloom. The success of diatoms in a wide variety of ocean environments is due in part to their ability to rapidly take up and store essential nutrients and survive large fluctuations in light. In an effort to assess what suite of nutrients present in prepared media may result in better acclimation to high light, P. multiseries is being grown in culture at five different light intensities in four different media. Preliminary results suggest that maximum quantum yield of PSII (Fv/Fm), photosynthetic efficiency (α) and maximum electron transport rate (ETRmax) were higher in F/2 medium than in K medium, regardless of light intensity. Cells in F/2 medium appear to grow faster at high light levels while cells in K grow faster at lower light levels. K is a more complex medium than F/2, containing an organic form of phosphate and more EDTA which may impact metal availability. It is hoped that this study will help in determining which nutrients may be required by P. multiseries to successfully acclimate to high light in the environment and outcompete other phytoplankton.                 
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WILLAPA BAY:  A TRUE HOTSPOT FOR SEAWEED AND SEAGRASS INTRODUCTIONS ON  THE U. S. WEST COAST.     Gayle I. Hansen, OSU at WED/PCEB, US Environmental Protection Agency, 2111 SE Marine Science Drive,  Newport, Oregon 97365 - 5260       Located in the SW corner of Wash ington, Willapa Bay is a large mud/sand embayment with little hard  substratum other than a few man - made structures and the shells of the bivalves that grow there.  Although an  ideal habitat for seagrasses, it would seem to be fairly inhospitable to seaweed s except for a few estuarine  species.  However, it is one of the nation’s largest commercial oyster producers, and juvenile oysters have been  imported into the area for cultivation from the NW Atlantic, NW Pacific, and California since the late 1800’s.   Th ere has been ample opportunity for hitchhiking introductions.  For this first survey of the seaweeds and  seagrasses of Willapa Bay, year - around collections were made from 5 sites located throughout the Bay.   Although the processing continues, approximately  66 species have been identified from the Bay to date.  These  include not only native species that also occur in estuaries in Oregon but also a suite of introductions.  Of these,  10 species are clear introductions, and 30 are cryptogenic in origin.  These  counts rival those for similar plant  groups in San Francisco Bay and exceed those known from any other west coast estuary, making Willapa Bay a  true hotspot for seaweed and seagrass introductions.     The 10 clear Willapa Bay introductions include the seagra ss  Zostera japonica  and the following seaweeds:  Codium fragile  subsp.  fragile ,  Ulva  “ linza   2”,  Sargassum muticum ,  Striaria attenuata ,  Callithamnion  corymbosum, Ceramium kondoi ,  Dasya  cf.  ocellata  ,  Neosiphonia harveyi , and  Sinosiphonia  cf.  elegans .   Pictu res of the identifying features of these species will be provided.                                                                            POSTER    
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WILLAPA BAY:  A TRUE HOTSPOT FOR SEAWEED AND SEAGRASS INTRODUCTIONS ON THE U. S. WEST COAST.


Gayle I. Hansen, OSU at WED/PCEB, US Environmental Protection Agency, 2111 SE Marine Science Drive, Newport, Oregon 97365-5260  

Located in the SW corner of Washington, Willapa Bay is a large mud/sand embayment with little hard substratum other than a few man-made structures and the shells of the bivalves that grow there.  Although an ideal habitat for seagrasses, it would seem to be fairly inhospitable to seaweeds except for a few estuarine species.  However, it is one of the nation’s largest commercial oyster producers, and juvenile oysters have been imported into the area for cultivation from the NW Atlantic, NW Pacific, and California since the late 1800’s.  There has been ample opportunity for hitchhiking introductions.  For this first survey of the seaweeds and seagrasses of Willapa Bay, year-around collections were made from 5 sites located throughout the Bay.  Although the processing continues, approximately 66 species have been identified from the Bay to date.  These include not only native species that also occur in estuaries in Oregon but also a suite of introductions.  Of these, 10 species are clear introductions, and 30 are cryptogenic in origin.  These counts rival those for similar plant groups in San Francisco Bay and exceed those known from any other west coast estuary, making Willapa Bay a true hotspot for seaweed and seagrass introductions.  


The 10 clear Willapa Bay introductions include the seagrass Zostera japonica and the following seaweeds: Codium fragile subsp. fragile, Ulva “linza  2”, Sargassum muticum, Striaria attenuata, Callithamnion corymbosum, Ceramium kondoi, Dasya cf. ocellata , Neosiphonia harveyi, and Sinosiphonia cf. elegans.  Pictures of the identifying features of these species will be provided.                                                                          POSTER 
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HOW DOES MACROALGAE AFFECT EELGRASS ( Z ostera marina )  DENSITY ALONG AN  UPWELLING - INFLUENCED ESTUARINE GRADIENT?      Margot Hessing - Lewis 1 , Sally Hacker 1 ,  Bruce Menge 1 , and Steve Rumrill 2 .      1 Oregon State University ,  Corvallis, Oregon,  and   2 S outh Slough Estu arine Research Reserve , Charleston, Oregon     In estuaries worldwide, macroalgae blooms have been found to negatively affect seagrass populations.  Seasonal monitoring of eelgrass ( Zostera marina ) and ulvoid macroalgae biomass show that biomass of both  produc ers in Coos Bay, Oregon is similar to other estuaries negatively affected by eutrophication.  However,  interaction strengths measured via a macroalgae addition/removal experiment in Coos Bay do not show that  interactions are consistently negative. Interact ion strength was found to vary as a function of season and  location along an upwelling - influenced estuarine nutrient gradient. These initial results suggest that eelgrass in  upwelling - influenced estuaries may not be negatively affected by marine - based ulvo id macroalgae blooms.  Field research has also documented substantial input of brown and red drift algae to this system, which may  play an unexplored role in controlling the dynamics of eelgrass - macroalgae relationships within the estuary.   In concert with  field experiments, a mesocosm macroalgae addition experiment was also conducted.  Contrary  to in situ manipulations, macroalgae additions in an enclosed tank environment led to decreased eelgrass  survivorship and changes in sediment chemistry. Differences  between field and mesocosm results will be  discussed and future research directions will be explored. This research may be applied to management  initiatives focused on assessing estuarine health, as well as showing linkages between nearshore oceanography  a nd the dynamics of estuarine communities.                                                                                                TALK - s    
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HOW DOES MACROALGAE AFFECT EELGRASS (Zostera marina) DENSITY ALONG AN UPWELLING-INFLUENCED ESTUARINE GRADIENT? 


Margot Hessing-Lewis1, Sally Hacker1, Bruce Menge1, and Steve Rumrill2.   1Oregon State University, Corvallis, Oregon,  and  2South Slough Estuarine Research Reserve, Charleston, Oregon

In estuaries worldwide, macroalgae blooms have been found to negatively affect seagrass populations. Seasonal monitoring of eelgrass (Zostera marina) and ulvoid macroalgae biomass show that biomass of both producers in Coos Bay, Oregon is similar to other estuaries negatively affected by eutrophication.  However, interaction strengths measured via a macroalgae addition/removal experiment in Coos Bay do not show that interactions are consistently negative. Interaction strength was found to vary as a function of season and location along an upwelling-influenced estuarine nutrient gradient. These initial results suggest that eelgrass in upwelling-influenced estuaries may not be negatively affected by marine-based ulvoid macroalgae blooms. Field research has also documented substantial input of brown and red drift algae to this system, which may play an unexplored role in controlling the dynamics of eelgrass-macroalgae relationships within the estuary.  In concert with field experiments, a mesocosm macroalgae addition experiment was also conducted.  Contrary to in situ manipulations, macroalgae additions in an enclosed tank environment led to decreased eelgrass survivorship and changes in sediment chemistry. Differences between field and mesocosm results will be discussed and future research directions will be explored. This research may be applied to management initiatives focused on assessing estuarine health, as well as showing linkages between nearshore oceanography and the dynamics of estuarine communities.                                                                                            
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SINOSIPHONIA ELEGANS ,   NEW TO NORTH AMERICA   Gayle I. Hansen, OSU at  WED/PCEB, US Environmental Protection Agency, 2111 SE Marine Science Drive,  Newport, Oregon 97365 - 5260    Since my 2007 NWAS talk, several new  introductions  to Willapa Bay have been discover ed.  One of these,  Sinosiphonia elegans , has previously been known only from China and Japan.  This beautiful feathery red alga  superficially resembles  Dasya  cf.  ocellata , another introduced species in the Bay, and differentiating the two  can sometimes be  difficult.  Both species are in the Ceramiales, but one is a member of the Rhodomelaceae  and the other of the Dasyaceae.  The morphological similarities and differences  of  these two species will be  presented.   TALK  


oleObject10.bin
SINOSIPHONIA ELEGANS,  NEW TO NORTH AMERICA


Gayle I. Hansen, OSU at WED/PCEB, US Environmental Protection Agency, 2111 SE Marine Science Drive, Newport, Oregon 97365-5260 


Since my 2007 NWAS talk, several new introductions to Willapa Bay have been discovered.  One of these, Sinosiphonia elegans, has previously been known only from China and Japan.  This beautiful feathery red alga superficially resembles Dasya cf. ocellata, another introduced species in the Bay, and differentiating the two can sometimes be difficult.  Both species are in the Ceramiales, but one is a member of the Rhodomelaceae and the other of the Dasyaceae.  The morphological similarities and differences of these two species will be presented.
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COMPARING KELP COMMUNITIES ON THE INNER AND OUTER COASTS OF SOUTHEAST  ALASKA     Sonia   N .  Ibarra 1 , Jodi. L. Pirtle 2 , and Ginny Eckert 1, 2 .    1 Un iversity of Alaska - Southeast , Juneau, Alaska.  2 University of Alaska Fairbanks School of Fisheries and Ocean Science s, Juneau Alaska.        Variation in physical and biological processes in coastal ecosystems determines kelp productivity and  influences community structure. Identifying regional patterns of community structure is necessary to interpret  coastal ecosystem resp onse to climate change. We compared kelp communities on the inside coast of southeast  Alaska near Juneau, and the outer coast near Sitka. Greater seawater exchange and reduced freshwater runoff at  the outer coast may result in greater kelp abundance, densi ty, and diversity; however kelp communities have  not been comparatively studied between subregions of southeast Alaska. Kelp communities were surveyed at  nine sites in each location using SCUBA transects at 6 m and 12 m depths to characterize physical habi tats, and  quantify kelps. Water quality parameters were measured using a CTD. Kelp abundance was greater at 6 m in  both locations, but there was no significant difference in kelp abundance or density between locations. Species  richness and diversity were g reater on the outer coast, although community evenness was similar between  locations. Patterns of kelp community structure are evident within and between these coastal subregions of  southeast Alaska.                                              POSTER - s  
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Sonia N. Ibarra1, Jodi. L. Pirtle2, and Ginny Eckert1, 2.   1University of Alaska-Southeast, Juneau, Alaska. 2University of Alaska Fairbanks School of Fisheries and Ocean Sciences, Juneau Alaska. 

Variation in physical and biological processes in coastal ecosystems determines kelp productivity and influences community structure. Identifying regional patterns of community structure is necessary to interpret coastal ecosystem response to climate change. We compared kelp communities on the inside coast of southeast Alaska near Juneau, and the outer coast near Sitka. Greater seawater exchange and reduced freshwater runoff at the outer coast may result in greater kelp abundance, density, and diversity; however kelp communities have not been comparatively studied between subregions of southeast Alaska. Kelp communities were surveyed at nine sites in each location using SCUBA transects at 6 m and 12 m depths to characterize physical habitats, and quantify kelps. Water quality parameters were measured using a CTD. Kelp abundance was greater at 6 m in both locations, but there was no significant difference in kelp abundance or density between locations. Species richness and diversity were greater on the outer coast, although community evenness was similar between locations. Patterns of kelp community structure are evident within and between these coastal subregions of southeast Alaska.                                          
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TWO - STAGE BIOREACTOR CULTURE OF THE PENNATE DIATOM  PINNULARIA   FOR THE  FABRICATION OF A TIO 2 - BASED SOLAR CELL     Clayton Jeffryes 1 , Timothy Gutu 2 , Jun Jiao 2 , Chih - hung Chang 1 , Mark E. Jones, and Gregory L. Rorrer  1 .   1 Department of Chemical Engineering, Orego n State University, Corvallis, Oregon 97331 .   2 Department of  Physics, Portland State University, Portland, Oregon 97207 ,  3 US - DOE Pacific Northwest National Laboratory,  Richland, Washington, 99352, USA     Diatoms are single - celled algae that make microscale s ilica shells or “frustules” with intricate nanoscale features.   In the pennate diatom  Pinnularia , these nanoscale features are dominated by two - dimensional pore array and  raphe structures which bear striking resemblance with two - dimensional photonic crysta ls that guide the flow of  light.  With an eye towards the “bottom up” nanofabrication of a dye - sensitized, photonic crystal solar cell  (DSPC - SC), we developed a diatom cultivation process to biologically fabricate two critical components of the  DSPC - SC:  t he light - focusing photonic crystal, and the nanoscale TiO 2   semiconducting layer for photon - to - charge conversion.  Specifically, a two - stage photobioreactor cultivation process for  Pinnularia   was developed  to metabolically incorporate TiO 2   into the frustule   biosilica through controlled perfusion addition of both soluble  Si and Ti to the culture.   TEM and STEM - EDX analyses confirmed that biologic injection of TiO 2   into the  frustule biosilca was targeted to a nanophase lining the base of the frustule pore, a  region where photonic band  calculations suggested that light focusing would be the highest.  XRD analyzes confirmed that thermal annealing  of the SDS - treated diatom cells converted the amorphous TiO 2   nanophase to its 3.1 eV semiconducting anatase  form.  Al though a complete “diatom solar cell” device has not yet been fabricated, this study has shown that cell  culture is a potentially low - cost and environmentally - friendly route for the fabrication of TiO 2 - based  photovoltaic device components.   TALK - s    
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TWO-STAGE BIOREACTOR CULTURE OF THE PENNATE DIATOM PINNULARIA FOR THE FABRICATION OF A TIO2-BASED SOLAR CELL


Clayton Jeffryes1, Timothy Gutu2, Jun Jiao2, Chih-hung Chang1, Mark E. Jones, and Gregory L. Rorrer 1.  1Department of Chemical Engineering, Oregon State University, Corvallis, Oregon 97331.  2Department of Physics, Portland State University, Portland, Oregon 97207, 3US-DOE Pacific Northwest National Laboratory, Richland, Washington, 99352, USA


Diatoms are single-celled algae that make microscale silica shells or “frustules” with intricate nanoscale features.  In the pennate diatom Pinnularia, these nanoscale features are dominated by two-dimensional pore array and raphe structures which bear striking resemblance with two-dimensional photonic crystals that guide the flow of light.  With an eye towards the “bottom up” nanofabrication of a dye-sensitized, photonic crystal solar cell (DSPC-SC), we developed a diatom cultivation process to biologically fabricate two critical components of the DSPC-SC:  the light-focusing photonic crystal, and the nanoscale TiO2 semiconducting layer for photon-to-charge conversion.  Specifically, a two-stage photobioreactor cultivation process for Pinnularia was developed to metabolically incorporate TiO2 into the frustule biosilica through controlled perfusion addition of both soluble Si and Ti to the culture.   TEM and STEM-EDX analyses confirmed that biologic injection of TiO2 into the frustule biosilca was targeted to a nanophase lining the base of the frustule pore, a region where photonic band calculations suggested that light focusing would be the highest.  XRD analyzes confirmed that thermal annealing of the SDS-treated diatom cells converted the amorphous TiO2 nanophase to its 3.1 eV semiconducting anatase form.  Although a complete “diatom solar cell” device has not yet been fabricated, this study has shown that cell culture is a potentially low-cost and environmentally-friendly route for the fabrication of TiO2-based photovoltaic device components.
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MACROECOLOGICAL PERSPECTIVES OF NE PACIFIC PRIMARY PRODUCERS: AN  OBJECTIVE PROVINCIAL APPROACH     Maria T. Kavanaugh, College of Oceanic and Atmospheric Sciences, Oregon State University     If the structure of marine ecological systems is constrained by physic al forcing, biophysical   provinces, defined  as regions displaying coherent patterns in physical forcing and biological response, may emerge as quasi - stable  properties of regional oceans and should predict differences in autotrophic community structure and f unction.  U sing monthly climatologies of several satellite - derived data fields and a  probabilistic derivation of the Kohonen  self - organizing mapping algorithm, I   have established   objective and  dynamic biophysical provinces in the  temperate eastern  North Pac ifi c that can serve as useful tools in monitoring programs and system comparisons.  In this presentation, I discuss preliminary efforts to validate these provinces with in situ measurements of  phytoplankton (and possibly macrophyte) community structure and  primary production, and how the provincial  approach may facilitate objective investigations of local ecological interactions.                                                                                                       TALK - s  
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MACROECOLOGICAL PERSPECTIVES OF NE PACIFIC PRIMARY PRODUCERS: AN OBJECTIVE PROVINCIAL APPROACH


Maria T. Kavanaugh, College of Oceanic and Atmospheric Sciences, Oregon State University


If the structure of marine ecological systems is constrained by physical forcing, biophysical provinces, defined as regions displaying coherent patterns in physical forcing and biological response, may emerge as quasi-stable properties of regional oceans and should predict differences in autotrophic community structure and function. Using monthly climatologies of several satellite-derived data fields and a probabilistic derivation of the Kohonen self-organizing mapping algorithm, I have established objective and dynamic biophysical provinces in the temperate eastern North Pacific that can serve as useful tools in monitoring programs and system comparisons. In this presentation, I discuss preliminary efforts to validate these provinces with in situ measurements of phytoplankton (and possibly macrophyte) community structure and primary production, and how the provincial approach may facilitate objective investigations of local ecological interactions.                                                                                                     TALK-s
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TEMPORAL AND VERTICAL DISTRIBUTION OF  EUGLENA  SPP. IN BEACH SAND     Michael B. Kingston  & Jennifer Gough.  Biology Department and Environmental Studies Program,  Elon University, Elon, North Carolina.     Surface and cored samples were used to evaluate the timin g and extent of downward migration of an  interstitial assemblage of 4 species of  Euglena  inhabiting Nye Beach, Oregon.  This assemblage formed  large green patches on the surface of the beach in June 2003.  Diel sampling of the surface sediments  revealed a  weak diurnal signal in the temporal distribution of the assemblage but no appreciable tidal  signal.  Triplicate cored samples did reveal a tidal difference in the vertical distribution of the  assemblage found within 10 cm of the surface.  During the day, t he amplitude of migration between low  and high tide periods was 8 cm.  At low tide, 95% of the assemblage was found within 1 cm of the  surface but during high tide 54% of the assemblage was below this depth.  In general, less than 1.5% of  the assemblage wa s found below 8 cm during the day; however, one deep core revealed the presence of  an unidentified small  Euglena  species as deep as 26 cm below the sediment surface during a nighttime  high tide.  The effect of tidal flooding and wave mixing of the beach su rface on the timing of migration  and the vertical distribution of the assemblage will be discussed.   TALK  
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Michael B. Kingston & Jennifer Gough.  Biology Department and Environmental Studies Program, Elon University, Elon, North Carolina.


Surface and cored samples were used to evaluate the timing and extent of downward migration of an interstitial assemblage of 4 species of Euglena inhabiting Nye Beach, Oregon.  This assemblage formed large green patches on the surface of the beach in June 2003.  Diel sampling of the surface sediments revealed a weak diurnal signal in the temporal distribution of the assemblage but no appreciable tidal signal.  Triplicate cored samples did reveal a tidal difference in the vertical distribution of the assemblage found within 10 cm of the surface.  During the day, the amplitude of migration between low and high tide periods was 8 cm.  At low tide, 95% of the assemblage was found within 1 cm of the surface but during high tide 54% of the assemblage was below this depth.  In general, less than 1.5% of the assemblage was found below 8 cm during the day; however, one deep core revealed the presence of an unidentified small Euglena species as deep as 26 cm below the sediment surface during a nighttime high tide.  The effect of tidal flooding and wave mixing of the beach surface on the timing of migration and the vertical distribution of the assemblage will be discussed.
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MOLECULAR MONITORING AND DETECTION OF THE TOXIC DINOFLAGELLATE  ALEXANDRIUM CATENELLA   IN PUGET SOUND, WA   Nicole Kollars 1 , 2 , Sheean Haley 3 , Deana Erdner 4 ,  and  Sonya Dyhrman 3 .. 1 Boston University Marine Program  REU ,   2 Western Washington University ,  3 Woods Ho le Oceanographic Institution , and  4 University of Texas  Marine Science Institute .   The dinoflagellate  Alexandrium catenella   produces potent neurotoxins that cause paralytic shellfish  poisoning (PSP) and poses a serious economic and public health threat to th e northwestern USA.  Although  PSP monitoring in the Puget Sound is routine, monitoring the distribution and abundance of  A. catenella   is  not.  Herein, we use a species - specific, sensitive, and high throughput quantitative PCR (qPCR) method to  assay the abu ndance of  A. catenella   from 40 sites in Puget Sound, sampling every two weeks from May  through October 2007.  Cell numbers ranged from zero to a maximum of approximately 6500 cells/L,  resulting in only a few shellfishery closures due to PSP.  These data co ntrast with a 2006 study yielding  much higher  A. catenella   cell numbers (over 500,000 cells/L at one station) and widespread closures of  shellfish harvesting.  Tracking  A. catenella   cell number at individual sites is a powerful means of examining  bloom dyn amics and could serve as a useful tool in providing early warning of PSP toxicity.  Integrating  quantification of  A. catenella   cell number into existing PSP monitoring efforts may guide shellfisheries and  public health agencies in their monitoring efforts.                                                                                                  POSTER - s  
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Nicole Kollars1, 2, Sheean Haley3, Deana Erdner4, and Sonya Dyhrman3.. 1Boston University Marine Program REU,  2Western Washington University, 3Woods Hole Oceanographic Institution, and 4University of Texas Marine Science Institute.

The dinoflagellate Alexandrium catenella produces potent neurotoxins that cause paralytic shellfish poisoning (PSP) and poses a serious economic and public health threat to the northwestern USA.  Although PSP monitoring in the Puget Sound is routine, monitoring the distribution and abundance of A. catenella is not.  Herein, we use a species-specific, sensitive, and high throughput quantitative PCR (qPCR) method to assay the abundance of A. catenella from 40 sites in Puget Sound, sampling every two weeks from May through October 2007.  Cell numbers ranged from zero to a maximum of approximately 6500 cells/L, resulting in only a few shellfishery closures due to PSP.  These data contrast with a 2006 study yielding much higher A. catenella cell numbers (over 500,000 cells/L at one station) and widespread closures of shellfish harvesting.  Tracking A. catenella cell number at individual sites is a powerful means of examining bloom dynamics and could serve as a useful tool in providing early warning of PSP toxicity.  Integrating quantification of A. catenella cell number into existing PSP monitoring efforts may guide shellfisheries and public health agencies in their monitoring efforts.                                                                                             
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A NEW GENUS AND SPECIES FROM THE ALEUTIANS MAY PROVIDE KEY TO KELP  EVOLUTION     Mandy R. Lindeberg 1 , Hiroshi Kawai 2 , Takeaki Hanyuda 2 , and  Sandra C. Lindstrom 3     1  -   Auke Bay Laboratories, NOAA Fisheries 2  -   Kobe University Research Center for Inland Seas 3  -   Department of Botany, University of British Columbia      A small population of a previously unknown kelp was recently discovered at Kagamil Island in the central  Aleutian Islands during a coastal survey (EMAP) being conducted by the Alaska Department of  Env ironmental Conservation. The kelp reaches 3 meters in length and has a distinctive morphology: it has  the simple paddle - shape of some species of  Laminaria , but it is unique in having a compressed, golden - yellow stipe and a thin membranous blade supported b y a thickened margin at the transition zone, creating a  golden V just above the stipe. The holdfast is discoidal. The blade has typical anatomical features of  advanced foliose species of kelp including trumpet - shaped hyphae, but no hair pits or mucilaginou s ducts  were found in the blade or stipe. No reproductive structures were observed. Molecular phylogenetic analyses  using chloroplast, nuclear, and mitochrondrial genes indicate that the distinctively - shaped kelp, provisionally  named Golden V Kelp, does no t belong to any previously known species or genus of kelp, nor does it fit  easily within any recognized family. It showed a closer relationship to species of Alariaceae but was not  strongly allied with that family. Because of that we forego assigning it to   a family, but we place the new  species in its own genus within the Laminariales. The distinctive morphology of the Golden V Kelp, its  unique geographic location, and its position in phylogenetic trees clearly mark it as a significant element in  understand ing the evolution and spread of this important group of organisms.   POSTER    
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Mandy R. Lindeberg1, Hiroshi Kawai2, Takeaki Hanyuda2, and Sandra C. Lindstrom3 
1 - Auke Bay Laboratories, NOAA Fisheries 2 - Kobe University Research Center for Inland Seas 3 - Department of Botany, University of British Columbia 

A small population of a previously unknown kelp was recently discovered at Kagamil Island in the central Aleutian Islands during a coastal survey (EMAP) being conducted by the Alaska Department of Environmental Conservation. The kelp reaches 3 meters in length and has a distinctive morphology: it has the simple paddle-shape of some species of Laminaria, but it is unique in having a compressed, golden-yellow stipe and a thin membranous blade supported by a thickened margin at the transition zone, creating a golden V just above the stipe. The holdfast is discoidal. The blade has typical anatomical features of advanced foliose species of kelp including trumpet-shaped hyphae, but no hair pits or mucilaginous ducts were found in the blade or stipe. No reproductive structures were observed. Molecular phylogenetic analyses using chloroplast, nuclear, and mitochrondrial genes indicate that the distinctively-shaped kelp, provisionally named Golden V Kelp, does not belong to any previously known species or genus of kelp, nor does it fit easily within any recognized family. It showed a closer relationship to species of Alariaceae but was not strongly allied with that family. Because of that we forego assigning it to a family, but we place the new species in its own genus within the Laminariales. The distinctive morphology of the Golden V Kelp, its unique geographic location, and its position in phylogenetic trees clearly mark it as a significant element in understanding the evolution and spread of this important group of organisms.
POSTER
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THE EFFECTS OF SIZE AND SHAPE ON DIATOM ( COSCINODISCUS ) SINKING .     Kevin A. Miklasz.  Hopkins Marine Station, Stanford University, Monterey, California.       Diatoms are one of the ocean’s primary producers.  We would like to understand the movement and flux  o f diatoms through the water column, or how fast diatoms of different sizes should sink.  Fluid dynamic theory  predicts that for small objects such as diatoms, the relationship between size (r) and sinking speed (V) should be  V~r^2.  Unfortunately, empirica l data collected for diatoms over the last fifty years suggests an exponent much  lower (between 1 and 1.5).  This discrepancy can be solved if one realizes two facts: first, most of the diatom’s  mass is in its frustrule, and second, the frustrule scales li ke a surface area.  Through considering the density of  the diatom’s frustrule and cytoplasm separately and treating the frustrule as a surface area, a modification can be  made to the fluid dynamic equation such that it agrees with the empirical data.  Prel iminary data comparing the  sinking speed of cleared and fixed diatoms has confirmed that separating the diatom’s density in this way can  help explain the discrepancy.  The result of this study is that by observing size and shape characteristics of a  diatom  under a light microscope, one can estimate a sinking speed for that diatom.   TALK - s    
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Kevin A. Miklasz.  Hopkins Marine Station, Stanford University, Monterey, California.



Diatoms are one of the ocean’s primary producers.  We would like to understand the movement and flux of diatoms through the water column, or how fast diatoms of different sizes should sink.  Fluid dynamic theory predicts that for small objects such as diatoms, the relationship between size (r) and sinking speed (V) should be V~r^2.  Unfortunately, empirical data collected for diatoms over the last fifty years suggests an exponent much lower (between 1 and 1.5).  This discrepancy can be solved if one realizes two facts: first, most of the diatom’s mass is in its frustrule, and second, the frustrule scales like a surface area.  Through considering the density of the diatom’s frustrule and cytoplasm separately and treating the frustrule as a surface area, a modification can be made to the fluid dynamic equation such that it agrees with the empirical data.  Preliminary data comparing the sinking speed of cleared and fixed diatoms has confirmed that separating the diatom’s density in this way can help explain the discrepancy.  The result of this study is that by observing size and shape characteristics of a diatom under a light microscope, one can estimate a sinking speed for that diatom.
TALK-s 
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GENETIC VARIATION AND CRYPTIC DIVERSITY IN NORTHEAST PACIFIC SPECIES OF  PORPHYRA   SENSU LATO   (BANGIALES, RHODOPHYTA) RHODOPHYTA)       Sandra Lindstrom. Department of Botany, University of British Columbia, Vancouver, BC, Canada.       We sequenced the chloroplast  rubisco large subunit ( rbc L) gene in ~250 specimens of  Porphyra sensu lato  from  the northeast Pacific. We compared amount of sequence divergence within species grouped on the basis of  sexuality (monoecious, sectored into separate male and female “halves”,  or dioecious), habitat (high, mid, or  low intertidal/subtidal), and seasonality (winter, spring, or summer) using Tukey’s HSD t - test, but we observed  no significant differences between species grouped in this manner. Different species showed different leve ls of  genetic variation in the  rbc L gene apparently unrelated to these traits. Also, we observed no differences in the  patterns of genetic variation in a species based on whether the specimens were collected from outside or from  within the region covered b y ice during Pleistocene glaciations. Comparisons of sequences within the study area  as well as comparisons with published sequences revealed up to five cryptic species among the 22 named  species: a species closely related to  P. abbottiae , a species previo usly identified as  P. pseudolinearis , a species  closely related to  P. pseudolanceolata  and previously identified as that species, a previously unknown species  from the Aleutian Islands, and a species closely related to  P. schizophylla  and previously identi fied as that  species.                             TALK  
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Sandra Lindstrom. Department of Botany, University of British Columbia, Vancouver, BC, Canada.


We sequenced the chloroplast rubisco large subunit (rbcL) gene in ~250 specimens of Porphyra sensu lato from the northeast Pacific. We compared amount of sequence divergence within species grouped on the basis of sexuality (monoecious, sectored into separate male and female “halves”, or dioecious), habitat (high, mid, or low intertidal/subtidal), and seasonality (winter, spring, or summer) using Tukey’s HSD t-test, but we observed no significant differences between species grouped in this manner. Different species showed different levels of genetic variation in the rbcL gene apparently unrelated to these traits. Also, we observed no differences in the patterns of genetic variation in a species based on whether the specimens were collected from outside or from within the region covered by ice during Pleistocene glaciations. Comparisons of sequences within the study area as well as comparisons with published sequences revealed up to five cryptic species among the 22 named species: a species closely related to P. abbottiae, a species previously identified as P. pseudolinearis, a species closely related to P. pseudolanceolata and previously identified as that species, a previously unknown species from the Aleutian Islands, and a species closely related to P. schizophylla and previously identified as that species.                         
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OCEAN MOTION: MICRO - SCALE TRACKING OF SWIMMING ALGAE.       Michael T. Nishizaki , Rose Ann Cattolico & Daniel Grunbaum. Department of Biology, Department of  Oceanography, University of Washington, Seattle, Washington.     The movement of an organism within its su rrounding environment has both direct and indirect  consequences on its ecology and physiology.  Yet, for many marine taxa,  especially for those that form  localized, dense aggregates, quantifying movement patterns remains a significant challenge.  Here, we   employ a particle tracking system to measure swimming motion in the bi - flagellated, bloom - forming alga   Heterosigma akashiwo .  V ideo is taken of cells (diameter ~ 10 microns) swimming freely within a 1.5 L  tank.  Using computer - assisted analysis, we are ab le to track the location and swimming orientation of  many individual cells simultaneously.  Preliminary tests demonstrate an ability to reconstruct both 2D and  3D swimming paths for multiple individuals with a high level of spatial and temporal resolution.   To  demonstrate this methodology, swimming data from two geographically disparate strains (CCMP - 452, NY,  USA and NIES - 293, Japan) will be presented.                                                                      TALK - s  
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Michael T. Nishizaki, Rose Ann Cattolico & Daniel Grunbaum. Department of Biology, Department of Oceanography, University of Washington, Seattle, Washington.


The movement of an organism within its surrounding environment has both direct and indirect consequences on its ecology and physiology.  Yet, for many marine taxa,  especially for those that form localized, dense aggregates, quantifying movement patterns remains a significant challenge.  Here, we employ a particle tracking system to measure swimming motion in the bi-flagellated, bloom-forming alga Heterosigma akashiwo.  Video is taken of cells (diameter ~ 10 microns) swimming freely within a 1.5 L tank.  Using computer-assisted analysis, we are able to track the location and swimming orientation of many individual cells simultaneously.  Preliminary tests demonstrate an ability to reconstruct both 2D and 3D swimming paths for multiple individuals with a high level of spatial and temporal resolution.  To demonstrate this methodology, swimming data from two geographically disparate strains (CCMP-452, NY, USA and NIES-293, Japan) will be presented.                                                                  
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MARINE ALGAE OF STEAMBOAT ISLAND, WASHINGTON, FORTY YEARS ON: 1967 AND  2007 COMPARED     Thomas F. Mumford, Jr . 1   & J. Robert Waaland 2 .  1 Washington Department of   Natural Resources, Olympia, Washington, and  2 Department of Biology, University of Washington,  Seat tle, Washington     The Southern Puget Sound region of Washington State has a poorly understood marine algal flora. The  area, like most of the Puget Sound region has undergone intense urbanization with the concomitant  degradation of water quality. Aquaculture   of both native and introduced shellfish has also been widely  practiced and resulted in the introduction of non - indigenous species, including several seaweeds. This  study presents the results of the repetition of a multi - season one - year collection of marin e algae from  Steamboat Island, a site that was well - studied in the mid - 1960’s (Harlin, M.M. 1969. A phycological  survey of Steamboat Island, Thurston County, Washington State. Syesis 2:257 - 261.). The Steamboat  Island site is characterized by glacial till s ubstrate in the intertidal and a subtidal bathed by rapid tidal  currents. Despite evidence that environmental conditions are generally regarded as declining in southern  Puget Sound, overall algal diversity remains similar and remarkably high in 2007 - 8.  Ho wever kelp  species have undergone a marked change. Several introduced or cryptogenic algal species have also been  identified at the site.                             TALK  
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Thomas F. Mumford, Jr.1 & J. Robert Waaland2. 1Washington Department of


Natural Resources, Olympia, Washington, and 2Department of Biology, University of Washington, Seattle, Washington


The Southern Puget Sound region of Washington State has a poorly understood marine algal flora. The area, like most of the Puget Sound region has undergone intense urbanization with the concomitant degradation of water quality. Aquaculture of both native and introduced shellfish has also been widely practiced and resulted in the introduction of non-indigenous species, including several seaweeds. This study presents the results of the repetition of a multi-season one-year collection of marine algae from Steamboat Island, a site that was well-studied in the mid-1960’s (Harlin, M.M. 1969. A phycological survey of Steamboat Island, Thurston County, Washington State. Syesis 2:257-261.). The Steamboat Island site is characterized by glacial till substrate in the intertidal and a subtidal bathed by rapid tidal currents. Despite evidence that environmental conditions are generally regarded as declining in southern Puget Sound, overall algal diversity remains similar and remarkably high in 2007-8.  However kelp species have undergone a marked change. Several introduced or cryptogenic algal species have also been identified at the site.                         
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PRELIMINARY DESCRIPTION OF PHYTOPLANKTON DYNAMICS FROM A LONG TERM  MONITORING SITE IN HUMBOLDT BAY, CALIFORNIA     Gregory O’Connell  & Frank Shaughnessy.    Department of Biological Sciences, Humboldt State University,  Arcata, CA     Scientists have been describin g the phytoplankton community patterns in a wide range of oceanic and  estuarine conditions throughout the world over the past half century.    As the pieces of the puzzle are filled in,  finer descriptions of localized ecosystems are possible.    This study, in  progress, will provide an 18 month  temporal description of the phytoplankton community that produces the  in - situ  chlorophyll - a  fluorescence  readings from a CICORE data logger in Humboldt Bay.    Due to the extensive oyster mariculture within the  bay, partic ular interest will be paid to HAB taxa.    Water samples are taken weekly at high and low tide next to  the data logger using a horizontal beta water sampler.    A portion of the sample is used for  in - vivo  chlorophyll - a  quantification and another portion is pre served with iodine for subsequent cell counts of taxa.    To  supplement identification of organisms, plankton tows are taken next to water samples and living cells are  photographed under a light microscope.  SEM images will be produced to aid in species leve l identification of  HAB taxa.  In addition to chlorophyll - a  fluorescence, the CICORE data logger records temperature, salinity,  pH, dissolved oxygen, turbidity, and water depth.    Phytoplankton community dynamics will be compared to  these water quality vari ables as well as wind, precipitation, and PAR in order to identify the best predictors of  community change.                                                   TALK - s  


oleObject21.bin
PRELIMINARY DESCRIPTION OF PHYTOPLANKTON DYNAMICS FROM A LONG TERM MONITORING SITE IN HUMBOLDT BAY, CALIFORNIA



Gregory O’Connell & Frank Shaughnessy.  Department of Biological Sciences, Humboldt State University, Arcata, CA

Scientists have been describing the phytoplankton community patterns in a wide range of oceanic and estuarine conditions throughout the world over the past half century.  As the pieces of the puzzle are filled in, finer descriptions of localized ecosystems are possible.  This study, in progress, will provide an 18 month temporal description of the phytoplankton community that produces the in-situ chlorophyll-a fluorescence readings from a CICORE data logger in Humboldt Bay.  Due to the extensive oyster mariculture within the bay, particular interest will be paid to HAB taxa.  Water samples are taken weekly at high and low tide next to the data logger using a horizontal beta water sampler.  A portion of the sample is used for in-vivo chlorophyll-a quantification and another portion is preserved with iodine for subsequent cell counts of taxa.  To supplement identification of organisms, plankton tows are taken next to water samples and living cells are photographed under a light microscope.  SEM images will be produced to aid in species level identification of HAB taxa.  In addition to chlorophyll-a fluorescence, the CICORE data logger records temperature, salinity, pH, dissolved oxygen, turbidity, and water depth.  Phytoplankton community dynamics will be compared to these water quality variables as well as wind, precipitation, and PAR in order to identify the best predictors of community change.                                               
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INCIPIENT REPORT OF DOMOIC ACID PRODUCTION BY FOUR BENTHIC DIATOM  SPECIES UNDER NONAXENIC BATCH CULTURE CONDITIONS.     Linda  O’Higgins,  Oregon State University, Hatfield Marine Science Center, Newport, Oregon,  97365   USA.      Domoic acid (DA), a naturally occur ring neuroexcitatory amino acid, was detected in    late stationary  phase batch cultures of three morphologically distinct  Nitzschia  species and one species of  Amphora ,  tentatively identified as  A. veneta .  DA concentrations were confirmed in duplicate cul ture aliquots using  a toxin - specific competitive Enzyme Linked Immunoabsorbent Assay kit (Biosense™) with a detection  limit below 0.01 ng.DA.ml - 1 .  Toxin concentrations were within ranges reported for known DA producers  Pseudo - nitzschia   seriata ,  P. multise ries  and the newly described species,  Nitzschia navis - varingica  (Lundholm and Moestrup 2000) and reached a maximum of 3 pg.cell - 1  in nitzschioid strain 1025.   Minimum concentrations of 0.02 pg.cell - 1  occurred in strain 1005, while concentrations of 2 pg.ce ll - 1  are   reported for amphoroid strain, 1026.  All strains were nonaxenic, isolated from inter - tidal sediments  collected from Clew Bay, Co. Mayo and confirmed benthic by their adhesion to culture flask walls.   Tentative species identifications were also made howev er due to the taxonomic difficulties associated  with benthic microalgae, detailed morphologic and genetic characterization is required before speciation  can be confirmed.                    TALK  
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Linda O’Higgins, Oregon State University, Hatfield Marine Science Center, Newport, Oregon, 97365 USA. 


Domoic acid (DA), a naturally occurring neuroexcitatory amino acid, was detected in    late stationary phase batch cultures of three morphologically distinct Nitzschia species and one species of Amphora, tentatively identified as A. veneta.  DA concentrations were confirmed in duplicate culture aliquots using a toxin-specific competitive Enzyme Linked Immunoabsorbent Assay kit (Biosense™) with a detection limit below 0.01 ng.DA.ml-1.  Toxin concentrations were within ranges reported for known DA producers Pseudo-nitzschia seriata, P. multiseries and the newly described species, Nitzschia navis-varingica (Lundholm and Moestrup 2000) and reached a maximum of 3 pg.cell-1 in nitzschioid strain 1025.  Minimum concentrations of 0.02 pg.cell-1 occurred in strain 1005, while concentrations of 2 pg.cell-1 are reported for amphoroid strain, 1026.  All strains were nonaxenic, isolated from inter-tidal sediments collected from Clew Bay, Co. Mayo and confirmed benthic by their adhesion to culture flask walls.  Tentative species identifications were also made however due to the taxonomic difficulties associated with benthic microalgae, detailed morphologic and genetic characterization is required before speciation can be confirmed.                
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ECOSYSTEM SERVICES OF ALGAE IN ESTUARIES OF THE WEST COAST OF NORTH  AMERICA:  THE ALMIGHTY DOLLAR     Tim O’Higgins,  NRC at  WED/PCEB, US Environmental Protection Agency, 2111 SE Marine Science  Drive, Newport, Oregon 97365 - 5260     Ecosystems services are the ben efits to mankind provided by ecosystems.  Estuaries are considered the  most valuable of all ecosystems on a per unit area basis. The services provided by estuaries to humans  are of two distinct types, direct use values which typically have existing market  prices and indirect use  values which provide essential services but generally do not form part of the economy.   In estuaries on  the Pacific coast of the continent of America, most of the services provided by micro and macroalgae fall  into the latter categ ory.  The processes of nutrient recycling in estuaries are particularly valuable to  humans and green macroalgae represent an important seasonal sink of nitrogen in estuaries of the west  coast.  Microalgae represent a source of food to bivalves such as comm ercially important Pacific oyster  Crassostrea gigas  and other ecosystem engineering species. In this paper the ecosystems services of  micro and macroalgae in estuaries are considered in terms of their role as food items and their ability to  sequester nutri ents. A preliminary estimate of the monetary value of these functions is presented.     TALK  
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Tim O’Higgins, NRC at WED/PCEB, US Environmental Protection Agency, 2111 SE Marine Science Drive, Newport, Oregon 97365-5260


Ecosystems services are the benefits to mankind provided by ecosystems.  Estuaries are considered the most valuable of all ecosystems on a per unit area basis. The services provided by estuaries to humans are of two distinct types, direct use values which typically have existing market prices and indirect use values which provide essential services but generally do not form part of the economy.   In estuaries on the Pacific coast of the continent of America, most of the services provided by micro and macroalgae fall into the latter category.  The processes of nutrient recycling in estuaries are particularly valuable to humans and green macroalgae represent an important seasonal sink of nitrogen in estuaries of the west coast.  Microalgae represent a source of food to bivalves such as commercially important Pacific oyster Crassostrea gigas and other ecosystem engineering species. In this paper the ecosystems services of micro and macroalgae in estuaries are considered in terms of their role as food items and their ability to sequester nutrients. A preliminary estimate of the monetary value of these functions is presented.  
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CONCURRENT DETECTION OF THE PACIFIC DECADAL OSCILLATION IN MULTIPLE  ESTUARIES:     OCEAN - ESTUARY COUPLING WITHIN PADILLA BAY (WA), SOUGH SLOUGH  (OR), AND ELKHORN SLOUGH (CA) NATIONAL ESTUARINE RESEARCH RESERVES.     Tim O’Higgins 1 , Steven Rumrill 2 , Alicia Helms 2 , and Adam DeMarzo 2 .    1  NRC at  WED/PCEB, U.  S .    Environmental Protection Agency, Newport, Oregon   97365 ;     2 South Slough National Estuarine Research  Reserve, Charleston, Oregon     Time series data for six years of physical and chemical parameters were compar ed at four sites in each of  three Pacific Coast estuaries. Though the estuaries differed greatly in terms of geography, morphology and  in their degree of anthropogenic disturbance, common patterns in physico -   chemical parameters were  observed in each estua ry on daily, seasonal and interannual timescales.  Seasonal cycles in nutrient  concentrations were controlled by the influence of river flow in winter and upwelling during summer.   Interannual patterns in temperature, and dissolved oxygen associated with t he Pacific Decadal Oscillation  (PDO) were observed in each of the three estuaries. This work illustrates the importance of coastal scale  process in controlling baseline physico - chemical conditions in individual estuaries.                                                  POSTER  
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Tim O’Higgins1, Steven Rumrill2, Alicia Helms2, and Adam DeMarzo2.  1 NRC at WED/PCEB, U. S.  Environmental Protection Agency, Newport, Oregon 97365;   2South Slough National Estuarine Research Reserve, Charleston, Oregon

Time series data for six years of physical and chemical parameters were compared at four sites in each of three Pacific Coast estuaries. Though the estuaries differed greatly in terms of geography, morphology and in their degree of anthropogenic disturbance, common patterns in physico- chemical parameters were observed in each estuary on daily, seasonal and interannual timescales.  Seasonal cycles in nutrient concentrations were controlled by the influence of river flow in winter and upwelling during summer.  Interannual patterns in temperature, and dissolved oxygen associated with the Pacific Decadal Oscillation (PDO) were observed in each of the three estuaries. This work illustrates the importance of coastal scale process in controlling baseline physico-chemical conditions in individual estuaries.                                             
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RECRUITMENT STRATEGI ES OF THE EPHEMERAL,  OPPORTUNISTIC MACRO ALGA  ULVA  (LINNAEUS) IN CENTRA L CALIFORNIA     Rosemary Romero. Moss Landing Marine Laboratories , Moss Landing, CA .     Ephemeral algae are early colonizers of the rocky intertidal after a disturbance,  although the  mechanism of early colonization (including benthic microscopic stages and waterborne propagules) is  poorly known.  Recruitment of the ephemeral  Ulva  spp. in two types of disturbance manipulations  (partial removal where all macroscopic organism s were removed v. complete removal where all macro - and microscopic organisms were removed) and an un - manipulated control at two tidal heights (high  Porphyra  zone and low  Mazzaella  zone) was monitored from August 2007 to February 2008 on a  rocky bench north  of Pigeon Point, CA.   Ulva  recruitment into partial removals resulted from both  waterborne propagules and microscopic fragments left on the substrate post - disturbance, while  Ulva   recruitment to complete removals resulted only from waterborne propagules.   Two months after  removals,  Ulva  abundance in low intertidal plots differed among treatments (F 2 , 6 =14.518, p=0.005) and  between un - manipulated controls and each type of removal (partial removal (Fisher’s LSD, p=0.003)  and complete removal (Fisher’s LSD, p=0 .004));  Ulva  did not recruit in high intertidal plots.   Similarities in  Ulva  abundance in both types of removals (Fisher’s LSD, p=0.781) suggested that  waterborne propagules contribute a large portion of post - disturbance recruitment.  Periodic sand  inundat ion in 75% of high intertidal plots is likely the cause of high variation among these plots.   Manipulations will continue to be monitored for a total of one year, with manipulations established in  fall 2007, winter 2008, and spring 2008.  A better understa nding of the mechanism by which  Ulva  efficiently colonizes disturbed substrate will define its ecological role in intertidal communities.   TALK - s  
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Recruitment strategies of the ephemeral, opportunistic macroalga Ulva (Linnaeus) in central California

Rosemary Romero. Moss Landing Marine Laboratories, Moss Landing, CA.


Ephemeral algae are early colonizers of the rocky intertidal after a disturbance, although the mechanism of early colonization (including benthic microscopic stages and waterborne propagules) is poorly known.  Recruitment of the ephemeral Ulva spp. in two types of disturbance manipulations (partial removal where all macroscopic organisms were removed v. complete removal where all macro-and microscopic organisms were removed) and an un-manipulated control at two tidal heights (high Porphyra zone and low Mazzaella zone) was monitored from August 2007 to February 2008 on a rocky bench north of Pigeon Point, CA.  Ulva recruitment into partial removals resulted from both waterborne propagules and microscopic fragments left on the substrate post-disturbance, while Ulva recruitment to complete removals resulted only from waterborne propagules.  Two months after removals, Ulva abundance in low intertidal plots differed among treatments (F2,6=14.518, p=0.005) and between un-manipulated controls and each type of removal (partial removal (Fisher’s LSD, p=0.003) and complete removal (Fisher’s LSD, p=0.004)); Ulva did not recruit in high intertidal plots.  Similarities in Ulva abundance in both types of removals (Fisher’s LSD, p=0.781) suggested that waterborne propagules contribute a large portion of post-disturbance recruitment.  Periodic sand inundation in 75% of high intertidal plots is likely the cause of high variation among these plots.  Manipulations will continue to be monitored for a total of one year, with manipulations established in fall 2007, winter 2008, and spring 2008.  A better understanding of the mechanism by which Ulva efficiently colonizes disturbed substrate will define its ecological role in intertidal communities.
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BIOLOGICAL FABRICATION OF PHOTOLUMINESCENT NANOCOMB STRUCTURES BY  CELL CULTURE OF THE DIATOM  N itzschia   frustulum.     Tian Qin 1 , Timothy Gutu 2 , Jun Jiao 2 , Chih - hung Chang 1 , and  Gregory L. Rorrer   1 .   1 Department of Chemical  Engineering, Oregon State University , Corvallis, Oregon 97331, USA ,   2 Department of Physics, Portland  State University, Portland, Oregon 97207, USA     Diatoms are single - celled algae that make microscale silica shells or “frustules” with intricate nanoscale  features such as two - dimensional por e arrays.  In this study, the metabolic insertion of low levels of  germanium into the frustule biosilica of the pennate diatom  Nitzschia frustulum  by a two - stage cultivation  process induced the formation of frustules which strongly resembled double - sided n anocomb structures.   Nanocomb structures have an array of applications in nano - enabled optoelectronic device components,  including diffraction gratings, ultraviolet lasing array platforms, nanocantilevers, and gas/biosensing  platforms.  The final product f rom the two - stage cultivation process contained 0.41 wt% Ge in biosilica, and  consisted of an equal mixture of parent frustule valves possessing a normal two - dimensional array of 200 nm  pores, and daughter valves possessing the nanocomb structure with slit  width of 100 nm.  Each slit of the  nanocomb was most likely formed by a directed morphology change of a row of 200 nm pores to a single  open slit following Ge incorporation into the developing frustule during the final cell division.  Diatom  frustules pos sess an intrinsic capacity to emit blue light when excited with a UV laser light source, a property  called photoluminescence, which is enabled by the nanostructure of the diatom biosilica.  The frustules  possessed blue photoluminescence at peak wavelengths  between 450 - 480 nm, but the intensity was not  dependent on Ge level in the biosilica.  This is the first reported study of using a cell culture system to  biologically fabricate a photoluminescent nanocomb structure.                                                                                                    TALK  
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BIOLOGICAL FABRICATION OF PHOTOLUMINESCENT NANOCOMB STRUCTURES BY CELL CULTURE OF THE DIATOM Nitzschia frustulum.

Tian Qin1, Timothy Gutu2, Jun Jiao2, Chih-hung Chang1, and Gregory L. Rorrer 1.  1Department of Chemical Engineering, Oregon State University, Corvallis, Oregon 97331, USA,  2Department of Physics, Portland State University, Portland, Oregon 97207, USA


Diatoms are single-celled algae that make microscale silica shells or “frustules” with intricate nanoscale features such as two-dimensional pore arrays.  In this study, the metabolic insertion of low levels of germanium into the frustule biosilica of the pennate diatom Nitzschia frustulum by a two-stage cultivation process induced the formation of frustules which strongly resembled double-sided nanocomb structures.  Nanocomb structures have an array of applications in nano-enabled optoelectronic device components, including diffraction gratings, ultraviolet lasing array platforms, nanocantilevers, and gas/biosensing platforms.  The final product from the two-stage cultivation process contained 0.41 wt% Ge in biosilica, and consisted of an equal mixture of parent frustule valves possessing a normal two-dimensional array of 200 nm pores, and daughter valves possessing the nanocomb structure with slit width of 100 nm.  Each slit of the nanocomb was most likely formed by a directed morphology change of a row of 200 nm pores to a single open slit following Ge incorporation into the developing frustule during the final cell division.  Diatom frustules possess an intrinsic capacity to emit blue light when excited with a UV laser light source, a property called photoluminescence, which is enabled by the nanostructure of the diatom biosilica.  The frustules possessed blue photoluminescence at peak wavelengths between 450-480 nm, but the intensity was not dependent on Ge level in the biosilica.  This is the first reported study of using a cell culture system to biologically fabricate a photoluminescent nanocomb structure.                                                                                                 TALK
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TEN YEARS OF ROCKY INTERTIDAL COMMUNITY DYNAMICS IN A HUMBOLDT BAY SITE  AND ITS RELATIONSHIP TO CLIMATE CHANGE      Susan Sebring ,  Angela Gallardo ,  and  Benhamish Allen.  Department of Biological Sciences, Humboldt State  University, Arcata, CA.     Intertidal boul der field communities within bays, unlike outer coast communities, are a relatively uncharted  territory.  Very few long term studies have been conducted in areas such as our site in Humboldt Bay.   Consequently, there is little basis for predicting how thes e communities will be affected as a result of climate  change.  The main objective of this study is to produce a model of community structure that applies to the ten  years of data collected in Humboldt Bay, and to compare potential community dynamics to cli mate variables.   Functional groups of organisms, defined by their morphology, are randomly sampled in one site annually.   Transect tapes are placed in four predetermined locations that remain unchanged from year to year.  For most  of the study to date, zon ehas been defined by filament ( Bangia ,  Blidingia ), sheet ( Prasiola ), and microalgae  (diatoms, cyanobacteria) functional groups.  Alternatively, the other three zones have generally been  dominated by cartilaginous cover ( Mastocarpus   gametophytes,  Neorhodome la ,  Prionitis ) and there has been a  conspicuous absence of fucoids, mussels, kelps, and surfgrass.  Qualitative comparisons of community  structure to climate and oceanic data indicate that when rain fall is low then percent cover of sheets and  filaments in crease in zones 1 and 4 respectively. Whereas when rainfall is high percent cover of sheets  decrease in zone 1 and filaments decrease in zones 3 and 4.   Cartilaginous cover does not seem to be affected  across zones. Further univariate and multivariate ana lyses will be made of the community and other climate  relationships will be examined.                                                                     TALK - s  
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TEN YEARS OF ROCKY INTERTIDAL COMMUNITY DYNAMICS IN A HUMBOLDT BAY SITE AND ITS RELATIONSHIP TO CLIMATE CHANGE 


Susan Sebring, Angela Gallardo, and Benhamish Allen. Department of Biological Sciences, Humboldt State University, Arcata, CA.


Intertidal boulder field communities within bays, unlike outer coast communities, are a relatively uncharted territory.  Very few long term studies have been conducted in areas such as our site in Humboldt Bay.  Consequently, there is little basis for predicting how these communities will be affected as a result of climate change.  The main objective of this study is to produce a model of community structure that applies to the ten years of data collected in Humboldt Bay, and to compare potential community dynamics to climate variables.  Functional groups of organisms, defined by their morphology, are randomly sampled in one site annually.  Transect tapes are placed in four predetermined locations that remain unchanged from year to year.  For most of the study to date, zonehas been defined by filament (Bangia, Blidingia), sheet (Prasiola), and microalgae (diatoms, cyanobacteria) functional groups.  Alternatively, the other three zones have generally been dominated by cartilaginous cover (Mastocarpus gametophytes, Neorhodomela, Prionitis) and there has been a conspicuous absence of fucoids, mussels, kelps, and surfgrass.  Qualitative comparisons of community structure to climate and oceanic data indicate that when rain fall is low then percent cover of sheets and filaments increase in zones 1 and 4 respectively. Whereas when rainfall is high percent cover of sheets decrease in zone 1 and filaments decrease in zones 3 and 4.   Cartilaginous cover does not seem to be affected across zones. Further univariate and multivariate analyses will be made of the community and other climate relationships will be examined.                                                               
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EXPERIMENTAL TRANSPLANT OF A SMALL EELGRASS BED ( Zostera marina ) WITHIN THE  NORTH FORK OF THE SIUSLAW RIVER ESTUARY, OREGON     Steven S. Rumrill. South Slough National Estuarine Research Reserve, Charleston, OR   97420     The Oregon Department of Transportation   (ODOT) is conducting construction and bank stabilization work to  realign and replace the Highway 126 Bridge over the North Fork of the Siuslaw River (Florence, OR).   Construction of the new bridge will result in destruction of a small intertidal eelgrass  bed ( Zostera marina )  located along the eastern bank of the estuarine tidal channel.  In an effort to salvage the portion of the bed that  will be impacted by the bridge construction activities, the South Slough National Estuarine Research Reserve  worked wit h ODOT to excavate the  Z. marina   plants from the shaded area beneath the new bridge and from the  area of the new concrete bridge footings.  About 2,700 eelgrass plants were excavated in July 2007, and then  transplanted back into the bank of the tidal chann el at a location about 300 m downstream immediately adjacent  to an existing  Z. marina   bed.  The  Z. marina   were replanted by two techniques: (1) rhizomes and blades were  excavated and sieved free of sediments, affixed to a short length of iron rebar (15 cm) , and replanted into a  narrow trench; and (2) clusters of blades, rhizomes, and sediments were excavated, maintained together, affixed  to iron rebar, and replanted into bowl - shaped holes.  In all cases the  Z. marina   were replanted within about 60  minutes f ollowing excavation.  About 90% of the transplanted  Z. marina   appeared to survive the transplant  process over the summer of 2007, and the survival and growth of the plants will be monitored over 2008 - 2010.   TALK  
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EXPERIMENTAL TRANSPLANT OF A SMALL EELGRASS BED (Zostera marina) WITHIN THE NORTH FORK OF THE SIUSLAW RIVER ESTUARY, OREGON



Steven S. Rumrill. South Slough National Estuarine Research Reserve, Charleston, OR 97420



The Oregon Department of Transportation (ODOT) is conducting construction and bank stabilization work to realign and replace the Highway 126 Bridge over the North Fork of the Siuslaw River (Florence, OR).  Construction of the new bridge will result in destruction of a small intertidal eelgrass bed (Zostera marina) located along the eastern bank of the estuarine tidal channel.  In an effort to salvage the portion of the bed that will be impacted by the bridge construction activities, the South Slough National Estuarine Research Reserve worked with ODOT to excavate the Z. marina plants from the shaded area beneath the new bridge and from the area of the new concrete bridge footings.  About 2,700 eelgrass plants were excavated in July 2007, and then transplanted back into the bank of the tidal channel at a location about 300 m downstream immediately adjacent to an existing Z. marina bed.  The Z. marina were replanted by two techniques: (1) rhizomes and blades were excavated and sieved free of sediments, affixed to a short length of iron rebar (15 cm), and replanted into a narrow trench; and (2) clusters of blades, rhizomes, and sediments were excavated, maintained together, affixed to iron rebar, and replanted into bowl-shaped holes.  In all cases the Z. marina were replanted within about 60 minutes following excavation.  About 90% of the transplanted Z. marina appeared to survive the transplant process over the summer of 2007, and the survival and growth of the plants will be monitored over 2008-2010.
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PROFILE OF THE CICORE AND CENCOOS NEARSHORE OCEAN OBSERVATION  PLATFORM IN HUMBOLDT COUNTY, CA     Frank Shaughnessy 1 , Greg Crawford 2 , Steve Steinberg 3 , Jose Montoya 1 , Mike Gough 3 .   1 Department of Biological Sciences,  2 Department of Oceanography,  3 Department of  Environmental & Natural  Resource Sciences,  Humboldt State University, Arcata, CA  95521     NOAA is pushing the development of a nearshore and estuarine ocean observation platform that produces  water quality and map products useful to resource management, re search, private enterprise, and educators.  The purpose of this poster is to explain the role of Humboldt  State University (HSU) and the surrounding  community in producing these products on the north coast of CA.  HSU CICORE  (Center  for Integrative  Coastal Observation, Research & Education) is comprised of 10 California State University campuses who  are funded by NOAA to produce these products. In joining CeNCOOS (Central & Northern Cal ifornia Ocean  Observation System) the CICORE data streams became part of the national nearshore network under  construction. HSU CICORE has two complete Yellow Springs Instruments in situ water quality sondes in  Humboldt Bay and a third one in Trinidad Bay.  A third YSI sonde in Humboldt Bay is operated by the Table  Bluff Reservation  –  Wiyot Tribe. These sondes are also supported in part by the Humboldt Bay Harbor  District and CA Sea Grant. Water quality data are paralleled by climate data from the local Nati onal Weather  Service. These data are used by oyster growers, divers, 6 th  grade curricula, university classrooms and student  projects, and as environmental data in research projects. HSU CICORE also generates bathymetric and  remotely sensed data that are be ing used to build a GIS model of eelgrass restoration potential in Humboldt  Bay. Quality control and metadata procedures exist and a database is used with the HSU CICORE website to  make all products freely available.                                                                             POSTER  
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PROFILE OF THE CICORE AND CENCOOS NEARSHORE OCEAN OBSERVATION PLATFORM IN HUMBOLDT COUNTY, CA


Frank Shaughnessy1, Greg Crawford2, Steve Steinberg3, Jose Montoya1, Mike Gough3.

1Department of Biological Sciences, 2Department of Oceanography, 3Department of Environmental & Natural Resource Sciences, Humboldt State University, Arcata, CA  95521

NOAA is pushing the development of a nearshore and estuarine ocean observation platform that produces water quality and map products useful to resource management, research, private enterprise, and educators. The purpose of this poster is to explain the role of Humboldt State University (HSU) and the surrounding community in producing these products on the north coast of CA. HSU CICORE (Center for Integrative Coastal Observation, Research & Education) is comprised of 10 California State University campuses who are funded by NOAA to produce these products. In joining CeNCOOS (Central & Northern California Ocean Observation System) the CICORE data streams became part of the national nearshore network under construction. HSU CICORE has two complete Yellow Springs Instruments in situ water quality sondes in Humboldt Bay and a third one in Trinidad Bay. A third YSI sonde in Humboldt Bay is operated by the Table Bluff Reservation – Wiyot Tribe. These sondes are also supported in part by the Humboldt Bay Harbor District and CA Sea Grant. Water quality data are paralleled by climate data from the local National Weather Service. These data are used by oyster growers, divers, 6th grade curricula, university classrooms and student projects, and as environmental data in research projects. HSU CICORE also generates bathymetric and remotely sensed data that are being used to build a GIS model of eelgrass restoration potential in Humboldt Bay. Quality control and metadata procedures exist and a database is used with the HSU CICORE website to make all products freely available.                                                                        
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RESOURCE ALLOCATION IN SUGAR KELP,  S acchararina   latissima , UNDER VA RYING  ENVIRONMENTAL CONDITIONS IN KACHEMAK BAY, ALASKA     Tania  Spurkland 1   & Katrin Iken 1 , and Kwang Young Ki m 2 .    1 U niversity of Alaska Fairbanks, School of  Fisheries & Ocean Sc iences , and   2 Chonnam National University, Department of Oceanography, Korea     The finite energy resources available to organisms must be allocated to growth, reproduction, defense and  maintenance. Natural selection acts to optimize the a llocation of resources in order for organisms to  survive. The aim of this study was to determine how sugar kelp,  Saccharina latissima,  allocates its  resources to growth under different environmental conditions. This study assesses coastal ecosystem health  by examining photosynthetic capacity, growth and morphology of habitat - building kelp common on both  shores of Kachemak Bay.     The glacially - influenced north shore of Kachemak Bay, Alaska, was used as a proxy for an area  undergoing climate change, while the  ocean - influenced south shore represented a more stable environment.  Differences in environmental factors along the shores include lower salinity and light intensity and higher  inorganic sedimentation at the north shore.   Photosynthetic capacity reported as  optimal quantum yield was  determined by pulse amplitude modulated (PAM) fluorometry. Optimal quantum yield changed over time  during summer 2007 along the two shores. During early summer (June) north shore kelp exhibited a lower  optimal quantum yield than  south shore kelp, while this pattern reversed itself towards the end of summer  (August). Kelp growth and morphology were monitored along subtidal transects on both shores.  Differences in growth on the north and south shore (µ = 0.033  +  0.015, µ = 0.24  +  0. 06 cm day - 1 ,  respectively) and morphology were noted.   POSTER - s  
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RESOURCE ALLOCATION IN SUGAR KELP, Sacchararina latissima, UNDER VARYING ENVIRONMENTAL CONDITIONS IN KACHEMAK BAY, ALASKA


Tania Spurkland1 & Katrin Iken1, and Kwang Young Kim2.  1University of Alaska Fairbanks, School of Fisheries & Ocean Sciences, and  2Chonnam National University, Department of Oceanography, Korea


The finite energy resources available to organisms must be allocated to growth, reproduction, defense and maintenance. Natural selection acts to optimize the allocation of resources in order for organisms to survive. The aim of this study was to determine how sugar kelp, Saccharina latissima, allocates its resources to growth under different environmental conditions. This study assesses coastal ecosystem health by examining photosynthetic capacity, growth and morphology of habitat-building kelp common on both shores of Kachemak Bay.  


The glacially-influenced north shore of Kachemak Bay, Alaska, was used as a proxy for an area undergoing climate change, while the ocean-influenced south shore represented a more stable environment. Differences in environmental factors along the shores include lower salinity and light intensity and higher inorganic sedimentation at the north shore. Photosynthetic capacity reported as optimal quantum yield was determined by pulse amplitude modulated (PAM) fluorometry. Optimal quantum yield changed over time during summer 2007 along the two shores. During early summer (June) north shore kelp exhibited a lower optimal quantum yield than south shore kelp, while this pattern reversed itself towards the end of summer (August). Kelp growth and morphology were monitored along subtidal transects on both shores. Differences in growth on the north and south shore (µ = 0.033 + 0.015, µ = 0.24 + 0.06 cm day-1, respectively) and morphology were noted.
POSTER-s
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ADVANCES IN UNDERSTANDING, PREDICTING AND TRACKING OREGON HARMFUL  ALGAL BLOOMS     Strutton, P. G., Oregon State University, Corvallis, USA, strutton@coas.oregonstate.edu   Wood, A. M., University of Oregon, Eugene, USA, m.michellewood@gmail.com   Tweddle, J. F. ,  Oregon State University, Corvallis, USA,   Cannon, D. ., Oregon Department of Agriculture, Salem, USA,   Hunter, M. ., Oregon Dapartment of Fish and Wildlife, Astoria, USA,   Foley, D. ., NOAA CoastWatch, Pacific Grove, USA,   Scott, B. ., University of Oregon, E ugene, USA     With funding from NOAA’s Oceans and Human Health Initiative, we have been combining satellite and in  situ data to further our knowledge of the oceanographic conditions that lead to HABs and their interaction  with the Oregon coast. The principal  phytoplankton genera of interest are Pseudonitzschia and  Alexandrium which can cause domoic acid or saxitoxin accumulation (respectively) in coastal shellfish,  primarily razor clams, thus presenting a human health hazard. This presentation will summarize  our results  thus far. Using historical data on the levels of toxins in shellfish at approximately 20 locations along the  Oregon coast, we have identified hot spots of frequent contamination. We have quantified a link between  El Nino events and saxitoxin oc currence. Cluster analysis has identified regions of the coast that are subject  to shellfish closures at the same time (or not), thus potentially streamlining the process of identifying ‘at  risk’ locations. A new satellite product for bloom identification  has been developed and disseminated.  Satellite analyses have provided insight into the relationship between bloom development, nearshore winds  and landfall of toxic blooms.   POSTER  
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ADVANCES IN UNDERSTANDING, PREDICTING AND TRACKING OREGON HARMFUL ALGAL BLOOMS


Strutton, P. G., Oregon State University, Corvallis, USA, strutton@coas.oregonstate.edu


Wood, A. M., University of Oregon, Eugene, USA, m.michellewood@gmail.com


Tweddle, J. F., Oregon State University, Corvallis, USA,


Cannon, D. ., Oregon Department of Agriculture, Salem, USA,


Hunter, M. ., Oregon Dapartment of Fish and Wildlife, Astoria, USA,


Foley, D. ., NOAA CoastWatch, Pacific Grove, USA,


Scott, B. ., University of Oregon, Eugene, USA


With funding from NOAA’s Oceans and Human Health Initiative, we have been combining satellite and in situ data to further our knowledge of the oceanographic conditions that lead to HABs and their interaction with the Oregon coast. The principal phytoplankton genera of interest are Pseudonitzschia and Alexandrium which can cause domoic acid or saxitoxin accumulation (respectively) in coastal shellfish, primarily razor clams, thus presenting a human health hazard. This presentation will summarize our results thus far. Using historical data on the levels of toxins in shellfish at approximately 20 locations along the Oregon coast, we have identified hot spots of frequent contamination. We have quantified a link between El Nino events and saxitoxin occurrence. Cluster analysis has identified regions of the coast that are subject to shellfish closures at the same time (or not), thus potentially streamlining the process of identifying ‘at risk’ locations. A new satellite product for bloom identification has been developed and disseminated. Satellite analyses have provided insight into the relationship between bloom development, nearshore winds and landfall of toxic blooms.
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  SPECIALIST HERBIVORE S ON FILAMENTOUS RED   ALGAE   Cynthia D. Trowbridge , Yoshiaki J. Hirano, & Yayoi M. Hirano. Department of Zoology, Oregon State  University, Newport, Oregon & Marine Biosystems Research Center, Chiba University, Japan     Delicately branching  red algae are increasingly appearing on foreign shores as unintentional introductions yet  the role of marine herbivores that feed selectively on members of Order Ceramiales (Rhodophyta) are  insufficiently studied around the world. Ca. 17 described sacoglos san species in the genera  Hermaea, Stiliger,  and  Elysia  consume filamentous red algae. These sacoglossan sea slugs feed selectively on 10 genera in 3  families: Rhodomelaceae, Dasyaceae, and Ceramiaceae. We studied two of these sacoglossan species: (1) the  temperate to boreal  Stiliger berghi   on wave - sheltered shores of Honshu and Hokkaido, Japan and (2) the  subtropical to tropical  Elysia  sp. on moderately wave - exposed shores of Okinawajima and Honshu, Japan.  Preference experiments demonstrated that  S. berghi   preferred to associate with the red alga  Dasya   when given  pairwise algal choices but readily consumed a few algal genera and exhibited no preferences between algal  life - history phases (haploid gametophytes vs. diploid tetrasporophytes).  Elysia   sp. was a s mall sacoglossan  that consumed uniseriate and polysiphonous red algae on west - coast shores of Okinawajima. Given the small  size and seasonally abundant populations of red - algal feeders, we predict that these sacoglossans and their  ecological analogs on oth er shores may have an unexpectedly important role in consuming and/or fragmenting  native or introduced Ceramialean red algae. Furthermore, when such sacoglossans occur in sheltered harbors  in close proximity to vectors of introduction, there may be uninten tional introductions to domestic or foreign  shores.                                                                                 TALK    
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Specialist herbivores on Filamentous Red Algae


Cynthia D. Trowbridge, Yoshiaki J. Hirano, & Yayoi M. Hirano. Department of Zoology, Oregon State University, Newport, Oregon & Marine Biosystems Research Center, Chiba University, Japan


Delicately branching red algae are increasingly appearing on foreign shores as unintentional introductions yet the role of marine herbivores that feed selectively on members of Order Ceramiales (Rhodophyta) are insufficiently studied around the world. Ca. 17 described sacoglossan species in the genera Hermaea, Stiliger, and Elysia consume filamentous red algae. These sacoglossan sea slugs feed selectively on 10 genera in 3 families: Rhodomelaceae, Dasyaceae, and Ceramiaceae. We studied two of these sacoglossan species: (1) the temperate to boreal Stiliger berghi on wave-sheltered shores of Honshu and Hokkaido, Japan and (2) the subtropical to tropical Elysia sp. on moderately wave-exposed shores of Okinawajima and Honshu, Japan. Preference experiments demonstrated that S. berghi preferred to associate with the red alga Dasya when given pairwise algal choices but readily consumed a few algal genera and exhibited no preferences between algal life-history phases (haploid gametophytes vs. diploid tetrasporophytes). Elysia sp. was a small sacoglossan that consumed uniseriate and polysiphonous red algae on west-coast shores of Okinawajima. Given the small size and seasonally abundant populations of red-algal feeders, we predict that these sacoglossans and their ecological analogs on other shores may have an unexpectedly important role in consuming and/or fragmenting native or introduced Ceramialean red algae. Furthermore, when such sacoglossans occur in sheltered harbors in close proximity to vectors of introduction, there may be unintentional introductions to domestic or foreign shores.                                                                             

TALK


image35.emf
THE RELATIONSHIP BETWEEN COASTAL OCEAN DYNAMICS AND SHELLFISH  CLOSURES:  A SATELLITE BASED STUDY OF OREGON HABS.     J.F. Tweddle 1 , P. Strutton 1 , M. Wood 2 , D. Foley 3 , M. Hunter 4 , Z. Forster 4  and Deb Cannon 5 .   1 College of  Oceanic and Atmospheric Sciences, Oreg on State University ;   2 Department of Biology, University of Oregon ;  3 NOAA Coastwatch ;   4 Oregon Department of Fish and Wildlife ;  and  5 Oregon Department of Agriculture     Toxic blooms of  Pseudo - nitzschia  or  Alexandrium  spp. in Oregon coastal waters can lead to a ccumulation of  domoic acid or saxitoxin (respectively) in coastal shellfish, primarily razor clams. Since 1979, the Oregon  Department of Agriculture (ODA) has monitored coastal shellfish for phycotoxins, with a view to protecting  public health. This databa se is most comprehensive for both toxins from about 1998, which conveniently  corresponds to the era of the SeaWiFS ocean color satellite. The Oregon Department of Fish and Wildlife has  provided surf zone cell counts of both  Pseudo - nitzschia  and  Alexandrium  spp. for beaches along the Oregon  coast since 2005. This work analyzes seasonal and interannual patterns in the toxin and cell count database in  conjunction with satellite data. Using satellite chlorophyll data from SeaWiFS, sea surface temperature data  f rom NOAA AVHRR satellites, and several wind products (Quikscat satellite, in situ and an upwelling index)  we have quantified the seasonal and interannual variability in coastal ocean physics and biology. There are at  least three features which significantl y impact the coastal ocean and the frequency of HAB impacts: The  Columbia River outflow, Heceta Bank and Cape Blanco. The Columbia River and Heceta Bank regions are  characterized by a broader near - coastal band of high productivity and more frequent shellfi sh closures,  particularly for domoic acid. Cape Blanco is associated with a ‘break’ in the patterns of coastal winds and  currents. The physics and biology to the north and south of the cape differ in phase and magnitude, with  concomitant impacts on HABs an d shellfish contamination. At all locations there is significant interannual  variability in the timing of HAB events, driven mainly by the major transitions to upwelling and downwelling  conditions. The results of these analyses enable us to make generaliza tions about the likelihood of HABs and  shellfish contamination within subregions of the Oregon coast, which in turn increases the efficacy of  monitoring programs.                                                                                                                POSTER  
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THE RELATIONSHIP BETWEEN COASTAL OCEAN DYNAMICS AND SHELLFISH CLOSURES:  A SATELLITE BASED STUDY OF OREGON HABS.

J.F. Tweddle1, P. Strutton1, M. Wood2, D. Foley3, M. Hunter4, Z. Forster4 and Deb Cannon5.  1College of Oceanic and Atmospheric Sciences, Oregon State University; 2Department of Biology, University of Oregon; 3NOAA Coastwatch; 4Oregon Department of Fish and Wildlife; and 5Oregon Department of Agriculture


Toxic blooms of Pseudo-nitzschia or Alexandrium spp. in Oregon coastal waters can lead to accumulation of domoic acid or saxitoxin (respectively) in coastal shellfish, primarily razor clams. Since 1979, the Oregon Department of Agriculture (ODA) has monitored coastal shellfish for phycotoxins, with a view to protecting public health. This database is most comprehensive for both toxins from about 1998, which conveniently corresponds to the era of the SeaWiFS ocean color satellite. The Oregon Department of Fish and Wildlife has provided surf zone cell counts of both Pseudo-nitzschia and Alexandrium spp. for beaches along the Oregon coast since 2005. This work analyzes seasonal and interannual patterns in the toxin and cell count database in conjunction with satellite data. Using satellite chlorophyll data from SeaWiFS, sea surface temperature data from NOAA AVHRR satellites, and several wind products (Quikscat satellite, in situ and an upwelling index) we have quantified the seasonal and interannual variability in coastal ocean physics and biology. There are at least three features which significantly impact the coastal ocean and the frequency of HAB impacts: The Columbia River outflow, Heceta Bank and Cape Blanco. The Columbia River and Heceta Bank regions are characterized by a broader near-coastal band of high productivity and more frequent shellfish closures, particularly for domoic acid. Cape Blanco is associated with a ‘break’ in the patterns of coastal winds and currents. The physics and biology to the north and south of the cape differ in phase and magnitude, with concomitant impacts on HABs and shellfish contamination. At all locations there is significant interannual variability in the timing of HAB events, driven mainly by the major transitions to upwelling and downwelling conditions. The results of these analyses enable us to make generalizations about the likelihood of HABs and shellfish contamination within subregions of the Oregon coast, which in turn increases the efficacy of monitoring programs.                                                                                                          
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REGIONAL COMPARISONS   OF  CODIUM  (CHLOROPHYTA,  BRYOPSIDALES ) ASSEMBLAGES  IN THE NORTHERN VS.  SOUTHERN ENGLISH CHA NNEL     Cynthia D. Trowbridge   &   William F. Farnham. Department of Zoology, Oregon State University, Newport,  Oregon & Institute of Marine Sciences,   University of Portsmouth, Eastney, Portsmouth, UK.      The cryptic invasion of the Asian macroalga  Codium fragile   (Suringar) Hariot ssp.  fragile  on NE Atlantic  shores has been long considered a classical example of a successful invader that has competitivel y displaced  native congeners. Yet, the lack of quantitative information about morphologically similar native congeners,  namely  Codium tomentosum  Stackhouse and  C. vermilara   (Olivi) Delle Chiaje, has hindered interspecific  comparisons and ecological predict ions. From September 2002 to 2005, we made extensive intertidal surveys  on 12 northern and 26 southern rocky shores of the English Channel. On the north side of the English Channel,  the native  C.   tomentosum  and introduced  C. fragile  were both sparsely dist ributed in intertidal pools in Devon.  In contrast, the natives were absent from and the alien was locally abundant in shallow lagoons and rocky  reefs around Bembridge and Whitecliff on the Isle of Wight. Finally, in the Channel Islands off the Atlantic  coa st of France,  Codium  spp. were abundant in pools and on low - shore emergent substrata with native species  predominating. Patterns of distribution varied substantially among Guernsey, Jersey, and Alderney despite  their close proximity. The regional variation   in the algal distributions merits further investigation to determine  whether the pattern is produced by anthropogenic activities and effects, ecological interactions, oceanographic  factors, or some combination of these.   TALK  
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Regional comparisons of Codium (Chlorophyta, bryopsidales) assemblages in the northern vs. southern English Channel


Cynthia D. Trowbridge & William F. Farnham. Department of Zoology, Oregon State University, Newport, Oregon & Institute of Marine Sciences, University of Portsmouth, Eastney, Portsmouth, UK. 


The cryptic invasion of the Asian macroalga Codium fragile (Suringar) Hariot ssp. fragile on NE Atlantic shores has been long considered a classical example of a successful invader that has competitively displaced native congeners. Yet, the lack of quantitative information about morphologically similar native congeners, namely Codium tomentosum Stackhouse and C. vermilara (Olivi) Delle Chiaje, has hindered interspecific comparisons and ecological predictions. From September 2002 to 2005, we made extensive intertidal surveys on 12 northern and 26 southern rocky shores of the English Channel. On the north side of the English Channel, the native C. tomentosum and introduced C. fragile were both sparsely distributed in intertidal pools in Devon. In contrast, the natives were absent from and the alien was locally abundant in shallow lagoons and rocky reefs around Bembridge and Whitecliff on the Isle of Wight. Finally, in the Channel Islands off the Atlantic coast of France, Codium spp. were abundant in pools and on low-shore emergent substrata with native species predominating. Patterns of distribution varied substantially among Guernsey, Jersey, and Alderney despite their close proximity. The regional variation in the algal distributions merits further investigation to determine whether the pattern is produced by anthropogenic activities and effects, ecological interactions, oceanographic factors, or some combination of these.
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THE ARCTIC OCEAN: EARLY EXPLORATIONS, RECENT STUDIES OF ALGAL  PRODUCTION, AND DISAPPEARANCE OF THE ARCTIC ICE CAP     Patricia A. Wheeler, College of Oceanic and Atmospheric Sciences, Oregon State University, Corvallis,  Oregon     I will cover three aspects of p ast and current scientific investigations of the Arctic Ocean.  I will give a brief  overview of historical expeditions including Nansen’s drift in the FRAM from the North Siberian Islands to  Greenland from 1893 - 1896 and subsequent national and internationa l collaborations. Next, I will describe  my own research in the Arctic from 1994 - 1998 including measurements of primary production and studies of  the seasonal cycle of phytoplankton production.  Finally, I will review the status of the Arctic ice cap over  t he last thirty years and I will discuss the implications of the climate change on the arctic ecosystem, ocean  sea level, and ocean circulation.                                                   AFTER BANQUET   TALK  
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THE ARCTIC OCEAN: EARLY EXPLORATIONS, RECENT STUDIES OF ALGAL PRODUCTION, AND DISAPPEARANCE OF THE ARCTIC ICE CAP


Patricia A. Wheeler, College of Oceanic and Atmospheric Sciences, Oregon State University, Corvallis, Oregon


I will cover three aspects of past and current scientific investigations of the Arctic Ocean.  I will give a brief overview of historical expeditions including Nansen’s drift in the FRAM from the North Siberian Islands to Greenland from 1893-1896 and subsequent national and international collaborations. Next, I will describe my own research in the Arctic from 1994-1998 including measurements of primary production and studies of the seasonal cycle of phytoplankton production.  Finally, I will review the status of the Arctic ice cap over the last thirty years and I will discuss the implications of the climate change on the arctic ecosystem, ocean sea level, and ocean circulation.                                               
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  EVOLUTION AND DIVERS ITY OF MARINE PICOCY ANOBACTERIA .     Wood, A. M. 1   and R. C. Everroad 1,2 .   1 Center for Ecology and Evolutionary Biology, Dept. of Biology,  University of Oregon, Eugene, Oregon, USA , and  2 Tokyo Metropolitan University, Tokyo, Japan      Marine   picocyanobacteria include the ubiquitous and widely studied members of the cyanobacterial clade  Synechococcus  5.1,  Prochlorococcus , and a number of other phycoerythrin (PE) - containing unicells that  belong to other cyanobacterial lineages. All of these sma ll cells share the light - gathering advantage associated  with the package effect, but they differ dramatically in the wavelengths they are able to use for photosynthesis.   Here, we use fluorescence spectroscopy to demonstrate the dramatic differences in the   spectral composition of  light used for photosynthesis by different forms of picocyanobacteria, including marine  Synechococcus   and  Prochlorococcus.    We also investigate the genetic diversity and evolutionary history of the organisms, and  their pigment syst ems, using phylogenetic methods of reconstructing relationships using nucleotide sequence  data from the 16S  r DNA,  rpo C1, and phycoerythrin apoprotein loci.  The genetic and physiological data  suggest that selection acts on the evolution of the photosynthet ic apparatus in a manner that allows for niche  partitioning based on light quality in these groups –   particularly between  Prochlorococcus   and marine  Synechococcus . Data from remotely sensed estimates of the spectral composition of the light field in which  t hese two groups occur supports this conclusion.                  TALK  
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Evolution and diversity of marine picocyanobacteria.


Wood, A. M.1 and R. C. Everroad1,2.  1Center for Ecology and Evolutionary Biology, Dept. of Biology, University of Oregon, Eugene, Oregon, USA, and 2Tokyo Metropolitan University, Tokyo, Japan 


Marine picocyanobacteria include the ubiquitous and widely studied members of the cyanobacterial clade Synechococcus 5.1, Prochlorococcus, and a number of other phycoerythrin (PE)-containing unicells that belong to other cyanobacterial lineages. All of these small cells share the light-gathering advantage associated with the package effect, but they differ dramatically in the wavelengths they are able to use for photosynthesis.  Here, we use fluorescence spectroscopy to demonstrate the dramatic differences in the spectral composition of light used for photosynthesis by different forms of picocyanobacteria, including marine Synechococcus and Prochlorococcus.  We also investigate the genetic diversity and evolutionary history of the organisms, and their pigment systems, using phylogenetic methods of reconstructing relationships using nucleotide sequence data from the 16S rDNA, rpoC1, and phycoerythrin apoprotein loci.  The genetic and physiological data suggest that selection acts on the evolution of the photosynthetic apparatus in a manner that allows for niche partitioning based on light quality in these groups– particularly between Prochlorococcus and marine Synechococcus. Data from remotely sensed estimates of the spectral composition of the light field in which these two groups occur supports this conclusion.               
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REDEFINING THE RICKETS INTERTIDAL COMMUNITY STRUCTURE MODEL FOR A SITE  IN HUMBOLDT BAY, CALIFORNIA     Sarah Wood, Annie Hanks, and Bethany Baibak.    Department of Biological Sciences, Humboldt State  University, Arcata, CA 95521 USA     The Rickets model of rocky   intertidal community structure is derived from outer coast observations of  bench  communities primarily from central CA. The degree to which this model applies to boulder intertidal  communities within bays from the northern CA coast is unknown. The object ive of this study is to test the  Rickett’s hypotheses that there are four distinct communities and that they are typified by particular algae and  invertebrates. Species at one rip rap site in Humboldt Bay, CA were placed in functional groups defined by  mor phology. These groups and Mastocarpus gametophytes were randomly sampled using transect lines placed  within four preset locations. Students were trained in quadrat   techniques and functional group identification in  the lab prior to field sampling, and forme r phycology students assisted during the late January time of  sampling. Qualitative observations from 2008 indicate that, as predicted, the highest splash zone and the lower  barnacle zone were distinct and, with the notable absence of fucoids, in line with   the Ricketts model.  However, mussels and surfgrass are absent from lower zones which appear to be dominated by Mastocarpus  as well as cartilaginous and foliose terete groups. We will present further results and conclusions based on  uni -   and multivariate a nalyses of   the community.       TALK - s                                                                                                     
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Sarah Wood, Annie Hanks, and Bethany Baibak.  Department of Biological Sciences, Humboldt State University, Arcata, CA 95521 USA


The Rickets model of rocky intertidal community structure is derived from outer coast observations of  bench communities primarily from central CA. The degree to which this model applies to boulder intertidal communities within bays from the northern CA coast is unknown. The objective of this study is to test the Rickett’s hypotheses that there are four distinct communities and that they are typified by particular algae and invertebrates. Species at one rip rap site in Humboldt Bay, CA were placed in functional groups defined by morphology. These groups and Mastocarpus gametophytes were randomly sampled using transect lines placed within four preset locations. Students were trained in quadrat techniques and functional group identification in the lab prior to field sampling, and former phycology students assisted during the late January time of sampling. Qualitative observations from 2008 indicate that, as predicted, the highest splash zone and the lower barnacle zone were distinct and, with the notable absence of fucoids, in line with the Ricketts model. However, mussels and surfgrass are absent from lower zones which appear to be dominated by Mastocarpus as well as cartilaginous and foliose terete groups. We will present further results and conclusions based on uni- and multivariate analyses of the community.   
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