DEEP-SEA CORAL RESEARCH PROFILES
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CANADA

Name:  Donald Gordon
Affiliation:  Canada Department of Fisheries and Oceans

Mailing address: 
Bedford Institute of Oceanography




Box 1006




Dartmouth, NS, B2Y 4A2  Canada

Phone:
902-426-3278


E-mail: gordond@mar.dfo-mpo.gc.ca

Region of interest: Atlantic Canada

Major research subjects:  

Not conducting research myself, but I manage the DFO deep-water coral, which currently employs Pal and Lene Mortensen under funding from the oil and gas industry.  Our program the past few years has focused on: 1) improving understanding of the distribution and abundance of deep-water corals off Atlantic Canada, 2) determining preferred coral habitat, 3) studying species associated with corals, and 4) studying coral biology of live specimens.  Information is gathered on dedicated research cruises as well as from routine DFO research trawl surveys.  Imagery/samples are collected using various video platforms (Campod and ROPOS) and a videograb.

2003 Activities:

Major activity for 2003 is working up data collected in 2001 and 2002 and preparing reports/publications.  May be another ROV cruise led by Dalhousie University in which we would participate.  Also plan to spend a limited amount of time gathering more video information on Lophelia, which was observed for the first time this year off the Stone Fence (mouth of the Laurentian Channel).

Long-term interests:

Existing program is conducted by visiting scientists under short-term funding which expires at the end of 2003.  However, DFO is very interested in establishing a long-term deep-water coral program with permanent resources.  Discussions are underway but no decisions have been made.

Major equipment and facilities:

· C.C.G.S. Hudson, a 90 oceanographic research vessel

· Campod, an instrumented tripod equipped with video and still cameras that is deployed from Hudson for coral surveys.  Currently limited to a depth of 500 m.

· Running seawater laboratory
Name:  Ellen Kenchington, Chief Investigator. 

Affiliation:  Centre for Marine Biodiversity, Bedford Institute of Oceanography (BIO)

Mailing Address:  1 Challenger Drive, Dartmouth, Nova Scotia, B2Y 4A2, Canada. 

Phone:  +1-902-426-2030  

E-mail: kenchingtone@mar.dfo-mpo.gc.ca
Name:  Lea-Anne Henry, Ph.D. Candidate. 

Affiliation:  Department of Biology, Dalhousie University 

Mailing Address:  Halifax, Nova Scotia, B3H 4J1, Canada 

Phone:  +1-902-494-3570 


E-mail: lhenry@dal.ca
Recent Research

Project 1: “Effects of experimental chronic disturbance on the behaviour and asexual reproduction of Gersemia rubiformis, and aspects of regeneration from partial mortality”.

Objectives:

(1)  Determine if repeated substrate turnover induces asexual reproduction in colonies. Daughter colonies have been observed and are being genotyped by molecular genetic methods (RAPD-PCR) to confirm their origins from the parent colonies.

(2)  Determine if repeated substrate turnover alters daily rhythms in feeding and colony expansion. Rhythms are significantly disrupted by chronic disturbance, and colonies exhibit an overall decline in feeding and colony expansion behaviours.

(3)  Describe macroscopic and cellular aspects of regeneration following excision of colony branches. Colonies survive spatially restricted regions of partial mortality. Histology of regenerating colony regions are underway to identify cells that are important to regeneration but that are also required by vital life history processes such as growth and sexual reproduction (e.g., amoebocytes).

Project 2: “Molecular determination of species boundaries in Gersemia rubiformis”

Objective:

(1)  Examine genetic differentiation between putative “populations” of G. rubiformis, with priority given to specific comparisons:

(a)  Canadian northeastern Pacific versus Canadian northwestern Atlantic 

(b)  deep water versus shallow subtidal

(c)  pink versus white morphs

(d)  Grand Banks versus Scotian Shelf versus Bay of Fundy

Potential for Partnerships


The amphi-Atlantic distribution of Gersemia rubiformis provides a natural link between northwestern European and northwestern Atlantic research scientists interested in examining genetic boundaries in potentially cryptic species of G. rubiformis that traditional taxonomy cannot distinguish. Collaboration from other regions including the north Pacific and south Atlantic (particularly Antarctica) would also greatly enhance the scope of this project. Recent collections of other various cold-water corals (e.g., Primnoa resedaeformis, Paragorgia arborea, Flabellum sp.) also provide an opportunity to investigate similar questions including systematic relationships between regions. Our participation in future deepwater coral expeditions from these regions is certain.

Expertise Available


New molecular genetic facilities and experienced technicians at BIO provide much of the technical aspects of the genetic work. A modern imaging laboratory and BIO research scientist are available to complement genetic work with traditional taxonomic methods. Georeferenced preserved specimens of G. rubiformis are available from several locations in the Canadian Atlantic and managed by experienced taxonomists at BIO.

Name: Lene Buhl-Mortensen

Affiliation: Marine Environmental Sciences Division, Bedford Institution of Oceanography

Mailing address:    Marine Environmental Sciences Division, 




Bedford Institute of Oceanography




PO Box 1006, 1 Challenger Drive, Dartmouth, N.S., B2Y 4A2




Canada

Phone:
+ 1 902-426-9917


E-mail: mortensenp@mar.dfo-mpo.gc.ca

Fax: + 1 902-426-6695

Region of interest: Scotian shelf and slope, Norwegian coast, shelf and slope. 

Major research subjects: Deep-sea corals (distribution, ecology of corals and coral community).

2003 Activities: 

- Complete manuscripts on: 1) the distribution of deep-water corals in Atlantic Canada, 2) morphology, age and growth of Paragorgia and Primnoa, 3) associated macrofauna on deep-sea gorgonians. 

- Analysis of collected video material from the Scotian shelf break and slope

· distribution of corals in relation to environmental factors

· composition and distribution of megafauna in deep-sea coral habitats

-  Possible participation on deep-sea coral survey in Atlantic Canada

Long-term interests: Compare American and European deep-sea coral habitats, especially reefs, with regard to age, growth, physical structure, and associated fauna.

Major equipment and facilities*: Seagoing vessels, Campod (a video- and still photo camera system), videograb, and running saltwater system.

* These equipment may be made available with appropriate funding.

Name: Pål B. Mortensen

Affiliation: Marine Environmental Sciences Division, Bedford Institution of Oceanography

Mailing address: 
Marine Environmental Sciences Division, 




Bedford Institute of Oceanography




PO Box 1006, 1 Challenger Drive, Dartmouth, N.S., B2Y 4A2




Canada

Phone:
+ 1 902-426-9917


E-mail: mortensenp@mar.dfo-mpo.gc.ca

Fax: + 1 902-426-6695

Region of interest: Scotian shelf and slope, Norwegian coast, shelf and slope. 

Major research subjects: Deep-sea corals (distribution, ecology of corals and coral community).

2003 Activities: 

- Complete manuscripts on: 1) the distribution of deep-water corals in Atlantic Canada, 2) morphology, age and growth of Paragorgia and Primnoa, 3) associated macrofauna on deep-sea gorgonians.

- Analysis of collected video material from the Scotian shelf break and slope

· distribution of corals in relation to environmental factors

· composition and distribution of megafauna in deep-sea coral habitat

- Possible participation on deep-sea coral survey in Atlantic Canada

Long-term interests: Compare American and European deep-sea coral habitats, especially reefs, with regard to age, growth, physical structure, and associated fauna.

Major equipment and facilities*: Seagoing vessels, Campod (a video- and still photo camera system), videograb, and running saltwater system.

* These equipment may be made available with appropriate funding.

Name: Mike Risk




Affiliation: 
McMaster University

Mailing address: School of Geography and Geology



    Hamilton, Ontario  Canada    L8S 4M1

Phone:
 905-525-9140 x24183

E-mail:   riskmj@mcmaster.ca

Region of interest: Atlantic

Major research subjects: Climate change/geochem/fisheries

2003 Activities: Cruises planned, E Coast Canada

Long-term interests: Deciphering long-term records of thermohaline circulation

Major equipment and facilities: access to all the usual geochemistry toys-except subs.

Name:  David B. Scott

Affiliation:   Director, Centre for Environmental and Marine Geology

                      Dalhousie University

Mailing address: Halifax, NS B3H 3J5 Canada

Phone:
902-494-3604



E-mail: dbscott@is.dal.ca

Region of interest:  Eastern seaboard of N. America, primarily

Major research subjects: use of deep-sea corals, mostly Primnoa, as climate indicators and associated organisms (foraminifera). Also habitat problems

2003 Activities: plan of ROV cruise with Canadian Coast Guard vessel to NEChannel, the Gully, and Orphan Knoll, all off eastern Canada in waters of 500 to 2000. 

Long-term interests: formation of deep-sea coral network to include work on climate, habitat, geochemistry, and genetics of these corals worldwide

Major equipment and facilities: access through funding agency to ships and ROV’s and we have the largest seawater facility dedicated to science in North America, capable of growing deep-sea corals together with a large nucleus of people working on all aspects of the coral problem

Name:  Martin Willison

Affiliation: Dalhousie University

Mailing address: Biology Department, Dalhousie University, 


    Halifax, N.S., Canada B3H 4J1

Phone:
 902 494 2966



E-mail:  martin.willison@dal.ca

Region of interest: Western North Atlantic (Cape Cod to Cape Chidley)  

Major research subjects: 

In general: Community involvement in biodiversity conservation. 

With regard to deep-sea corals, my interests are in biogeography, natural history, and basic ecology.

2003 Activities: This isn't meaningful for me.

Long-term interests: Reducing the rate of biodiversity decline 

Major equipment and facilities:  None

Additional notes: This questionnaire is not well designed for me. I'm not a conventional biological scientist. I work with teams of scientists and non-scientists to ensure that outcomes are effective towards practical conservation of biodiversity. Most of my work is focused on marine biodiversity, but I also work on land. Deep-sea corals have been one of my favourite topics.  I did a lot of the "networking" necessary to bring the deep sea coral agenda forward in Canada.

I have some fairly strong opinions about research objectives and cooperation. I think it's critical that we North Americans catch up with the Lophelia pertusa reef mapping work done by the Europeans.  So far, off Nova Scotia, we have only one confirmed site for Lophelia, but I know of two others from which fishermen have retrieved specimens. Presumably there are dozens more.  My student Susan Gass recently found an Antipatharian off Newfoundland (identified by Stephen Cairns) - the first record. She also found lots of new records of Gorgonians in the far north. At the same time that Les Watling found the Jordan Basin assemblage, Susan had similar findings on the Canadian side of The Hague Line by analyzing fisheries observer reports. 
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FRANCE

Name: Pascal Lorance

Affiliation: IFREMER

Mailing address: BP 70; 29280 Plouzané; France


Phone:
+33(0)298224649



E-mail: pascal.lorance@ifremer.fr

Region of interest: North East Atlantic

Major research subjects: Deep-water fisheries assessment, deepwater fish ecology

2003 Activities: ecological analysis

Long-term interests: sustainability of marine ecosystems in the context of global change and human impacts

Major equipment and facilities: see www.ifremer.fr
Name: Olu-Le Roy Karine

Affiliation: IFREMER

Mailing address: DRO-EP, IFREMER Centre de Brest, BP70, 29280 PLOUZANE

Phone:
33 2 98 22 46 57



E-mail: kolu@ifremer.fr

Region of interest: North East Atlantic

Major research subjects: Cold seep communities is my major research subject. I punctually work on distribution and diversity of deep coral communities on carbonate mounds in relation with their geological context

2003 Activities: ecological data processing (mapping cold coral communities) from the Caracole cruise (North East Atlantic margins).

Long-term interests: compare geological/biological relationships and biodiversity of several deep-sea communities

Major equipment and facilities: see www.ifremer.fr
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GERMANY

Name:
André Freiwald

Affiliation: Institute for Paleontology, Erlangen University

Mailing address: Loewenichstr. 28, D-91054 Erlangen

Phone:   +49 9131-8526959

E-mail: andre.freiwald@pal.uni-erlangen.de

Region of interest:
Atlantic, Mediterranean Sea

Major research subjects: Ecology and paleobiology of deep-water corals, Palaeoceanography

2003 Activities: 

1. Assembling an Integrated Project on "Ocean Margin Life" within the upcoming EU 6th Framework. This will include long-term monitoring of deep-water ecosystems and I will go for transatlantic partnerships.

2. Construction of a deep-water coral reef observatory on the short line, starting from 2003 and ending in 2005, funded by the government within the GEOTECHNOLOGY call. This will improve our facilities for monitoring considerably.

3. An European Science Foundation project (EUROMARGIN Call) whereby our part is to analyse the diagnostic biodiversity of coral ecosystems over the past 35000 years from formerly glaciated, peri-glaciated and non-glaciated Lophelia settings (Global Change records preserved in Coral Mounds). This will start in 2003.

4. Two drilling missions. One with the new German PROD-System that can get 150m long cores from the mounds and we have a pending IODP proposal that is highly ranked and the final decision is to be expected very soon.

5. Several national projects on fossil Lophelia thickets in the Mediterranean Sea and on Bioerosion quantification on cold-water carbonates from intertidal to aphotic coral reefs with Swedish partners.

Long-term interests: Understanding the geo-biological archive of deep-water coral buildups

Major equipment and facilities: Access to offshore vessels, stable isotope laboratory, thin-sectioning laboratory, SEM-EDX, Microprobe, 3D-Topometry (soon), video laboratory
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GREAT BRITAIN

Name: J Murray Roberts

Affiliation: Scottish Association for Marine Science

Mailing address: Dunstaffnage Marine Laboratory, Oban, Argyll, PA37 1QA, UK

Phone:
+44 (0)1631 559241


E-mail: m.roberts@dml.ac.uk

Region of interest: NE Atlantic

Major research subjects: 

- Biology and ecology of cold-water coral reefs, especially those formed by Lophelia pertusa in the NE Atlantic.

- Sensitivity of corals to environmental change and stress.

- Environmental assessment of the continental shelf and slope, especially in relation to the oil and gas industry.

- Visual assessment of seabed fauna.

- Use of benthic landers to monitor near seabed environment and activity of benthos.

- Anthozoan-dinoflagellate symbiosis, nutritional relationship between zooxanthellae and host (esp. nitrogen cycling between symbiont and host).

- Biology of the symbiotic sea anemone Anemonia viridis.
2003 Activities:

SAMS contribution to Atlantic Coral Ecosystem Study (ACES) with Prof. JD Gage.

Continuing three-year study ‘Environmental sensitivity of cold-water corals’ (2002-05).

Continuing on-going studies of coral growth and physiology using specimens of Lophelia pertusa maintained now for three years at Dunstaffnage.

Planned collaboration with Dr Les Watling to install in situ environmental monitoring apparatus among gorgonians in the Gulf of Maine.

Long-term interests:  As above

Major equipment and facilities:

Benthic photo lander developed specifically to monitor environmental variability around cold-water coral reefs. Lander incorporates time-lapse stills cameras (film and digital); near-bed data logging transmissometer, light scattering sensor and fluorometer; temperature loggers; recording current meters. System provides a versatile platform for deployment of other equipment such as sediment traps and ADCP. Can be used in autonomous mode or can be put in place and recovered by work-class ROV.

Other lander facilities available at SAMS include profiling systems to record environmental conditions at the sediment-water interface and chamber incubating landers to record oxygen consumption in situ.

Name:  Jason Hall-Spencer

Affiliation: University Marine Biological Station, Millport (University of London)

Mailing address: Graham Kerr Building, Glasgow University, University Avenue, Glasgow, G12 8QQ

Phone:
  0141 248 7557

E-mail: gbfa20@udcf.gla.ac.uk

Region of interest:  Both sides of the North Atlantic and the Mediterranean

Major research subjects:  Fishing impacts, climate change, biogenic reefs, palaeoceanography, essential fish habitat.

2003 Activities:  I will be on two research cruises (one to the Porcupine Seabight off Ireland, the other to the Canadian Arctic) and regularly join commercial fishing expeditions to the Scottish deepwater coral grounds.  Lab.-work will concentrate on extracting palaeoclimate data from long-lived calcified organisms. 

Long-term interests:  Palaeoceanography, fisheries management, benthic ecology. 

Major equipment and facilities:  I work at Millport marine biology station, equipped with two research vessels, seawater aquaria, diving facilities, electron microscopes, radioisotope facilities and an excellent marine biological library.
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IRELAND

Name:  Anthony Grehan

Affiliation:  Martin Ryan Institute, National University of Ireland@Galway

Mailing address:  National University of Ireland, Galway

Phone:
+353 91 512004


E-mail: anthony.grehan@nuigalway.ie

Region of interest:  NE Atlantic under jurisdiction of Ireland

Major research subjects: 

· Deep-water coral biodiversity and food-web relationships using stable isotopes

· High resolution mapping of reef areas using video and acoustic techniques including mapping environmental (esp. fishing) impacts

· Lophelia reef conservation through application of the EU Habitats Directive and the designation of Special Areas of Conservation (SAC). 

· Deep-water habitat mapping and the development of cost-effective survey techniques for use with UUVs.

· Development of the science base for Irish integrated ocean management.

2003 Activities:

Participant on Alfred-Wegener Institute (Germany) 'VICTOR' ROV survey in Irish Porcupine Sea-Bight and Rockall Trough Areas in Summer 2003.  Main objectives: rapid reconnaissance of new mound/reef areas using video/acoustics and biological sampling. 

Long-term interests:

· Development and support of Lophelia SAC management plans.

· Integration of conservation and fisheries management strategies through the application of no-take zones with assessment of the impact of the latter on adjacent fish stocks

· Development of methodologies for the identification of essential fish habitats

· Promotion of links with NUI, Galway Biotechnology Research Group to further national marine biotechnology capabilities through screening of reef biota for novel bio-compounds.

· Collaborate with the Marine Institute (with Micheal O'Cinneide) to advance plans for a National Strategic Deep-water coral RTDI Project in 2004.  

Major equipment and facilities:

· Ship-time funding secured for 2003-2005

· ROV leasing funding secured 2003-2005

· Specialist mapping tool-skid in development (operational in 2004)

Name:  Andy Wheeler

Affiliation:Dept. of Geology & Environmental Research Institute-University College

Mailing address:  
Dept. of Geology,




University College, Cork,




Donovan’s Rd.,




Cork, Ireland

Phone:
(+353) 21 4903951


E-mail: a.wheeler@ucc.ie

Region of interest:  NE Atlantic margin (although not exclusively)

Major research subjects:  

· Mapping deep-water coral and associated carbonate mounds (side-scan sonar, multibeam echosounder, video and sampling) and survey data integration.

· Relationship of coral accumulations and benthic processes including sediment mobility, current dynamics and cold seeps

· Sedimentological analysis of sediment long sediment cores through carbonate mounds and associated contourite drifts to determine long timescale environmental controls on mound growth

· Mapping coral impacts by anthropogenic influences

2003 Activities:

Participant on Alfred-Wegener Institute (Germany) 'VICTOR' ROV survey in Irish Porcupine Sea-Bight and Rockall Trough Areas in Summer 2003.  Main objectives: rapid reconnaissance of new mound/reef areas using video/acoustics and biological sampling. 

Long-term interests:

· Continued research on continental margin benthic processes

· Biogeo-interactions including habitat mapping

· Study of geohazards on continental margins

Major equipment and facilities:

· Processing software suite for side-scan sonar, multibeam echosounder, video data processing and GIS-data integration

· Sedimentological laboratory (e.g. laser particle sizer, core logging equipment: magnetic susceptibility, X-ray cabinet)
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NORWAY

Name: Jan Helge Fosså

Affiliation: Institute of Marine Research, Bergen, Norway

Mailing address:  Institute of Marine Research



     P.O. Box 1870 Nordnes



     N-5817 Bergen  Norway

Phone:
+47 55 23 85 00  +47 55 23 85 84 


E-mail:  jhf@imr.no

Region of interest: Norwegian coast, shelf and slope

Major research subjects: Lophelia pertusa: mapping, ecological importance and fishery impact (management) of Lophelia reefs. Deep marine habitats: mapping and development of mapping tools and procedures.

2003 Activities: 

Fieldwork

The cruise schedule for 2003 has not been determined yet. Tentative plans include a test cruise of a new vessel (see below) spring/summer 2003 and a two-week cruise in the autumn dedicated to mapping of Lophelia reefs and biodiversity.

Other

Analyses of data from the large reefs on Sula and Rost (300-400 m depth) and drafting of manuscripts. Research plans on the biology of Lophelia. 

Long-term interests: 

The biology and ecology of cold water corals, especially Lophelia. Mapping of marine habitats and biodiversity on the Norwegian continental shelf.

Major equipment and facilities:

Relevant equipment onboard: Multibeam echo sounders, bottom profiler TOPAS, ROV (depth 2000 m) and possibilities for handling most kind of equipment.  Detailed specs can be found at: http://www.uib.no/forskningsfartoy/english/specs/index.html.

A new research vessel, 77.5 m long, will be delivered to IMR and the University of Bergen mid 2003. The new vessel is much better equipped for ocean floor mapping than the older ones. Hopefully, the Lophelia cruises will use this ship. 

Overview of other vessels owned or administered by IMR is found: http://www.imr.no/about/index.php?fil=vessels
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SWEDEN

Name: Tomas Lundalv, Head, The Tjaernoe Centre for Underwater Documentation

Affiliation: Tjaernoe Marine Biological Laboratory, Goeteborg University, Sweden

Mailing address: Tjaernoe Marine Biological Laboratory, S-452 96 Stroemstad, Sweden

Phone:
+46 526 68667; +46 708 194200(cellular)
 E-mail: Tomas.Lundalv@tmbl.gu.se

Region of interest:  Skagerrak, North-east Atlantic

Major research subjects: (1) Mapping of deep-water coral assemblages in the Skagerrak. (2) Fishing impacts on deep-water corals. (3) Diversity (specific and genetic) in reefs of Lophelia pertusa. (4) Dynamical processes (including growth and recruitment) and functions in reefs of Lophelia pertusa. 

2003 Activities:  A large number of cruises (> 25) for mapping of deep-water coral assemblages, documentation of fishery impacts, sampling and follow-up of ongoing experiments and observations in deep-water coral assemblages.

Long-term interests: Hard substrate ecology, The ecology of deep-water coral assemblages, Techniques for underwater observation and mapping.

Major equipment and facilities:  Unlimited access to 12 m fast research vessel (R/V Lophelia), specifically adapted to ROV work and acoustical mapping. Unlimited access to two ROV:s (Phantom S4 and Phantom XTL) with underwater positioning system, sonar, laser scaling device, manipulator etc. Larger boats available by reservation. Modern laboratory facilities. A variety of Lophelia pertusa reef environments available within 30 minutes ship time from the Tjaernoe laboratory, at depths between 160 - 74 m and in relatively sheltered conditions, creating ideal opportunities for experimental work and in situ observations.
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UNITED STATES

Name:  Peter J. Auster

Affiliation:  University of Connecticut, National Undersea Research Center

Mailing address: 1084 Shennecossett Rd., Groton, CT  06340

Phone:
860-405-9121



E-mail: auster@uconn.edu

Region of interest:  working in Northwest Atlantic/Northeast Pacific shelf, slope and abyss, but interest is global

Major research subjects:  The role that corals play as landscape features mediating the distribution and abundance of fishes.

2003 Activities:  Cruises to northern Gulf of Maine and Georges Bank Canyons; potential cruise to New England seamount chain.

Long-term interests:  The role that corals play as landscape features mediating the distribution and abundance of fishes.

Major equipment and facilities:  The National Undersea Research Center operates two 330 m and one 1000 m ROV with multiple video, still, and acoustic imaging capabilities as well as suction and manipulative sampling capabilities.  Independent still and video camera systems are also part of the suite of sampling systems.

Name:
Sandra Brooke

Affiliation:
Oregon Institute of Marine Biology

Mailing address: PO Box 5390, Charleston, Oregon 97420

Phone:
1-541-888-4167


E-mail:

sbrooke@oimb.oregon.edu

Region of interest:
Gulf of Mexico and South West Atlantic

Major research subjects: Reproductive Ecology of Oculina varicosa, and Lophelia sp
2003 Activities: Collaboration with Trondhejm Biological research Station in Norway and possibly sampling of Lophelia in Gulf of Mexico

Long-term interests: Research on reproductive ecology of deepwater corals, with a view to optimizing conservation and management practices. 

Major equipment and facilities: None at OIMB

Name:  Dail W. Brown

Affiliation:  National Marine Fisheries Service (NOAA), Office of Habitat Conservation

Mailing address:  1315 East-West Highway, Silver Spring,  MD

Phone:
 301-713-3459


E-mail:  Dail.Brown@NOAA.GOV

Region of interest:  All

Major research subjects:  All

2003 Activities:  NOAA Fisheries Coral Reef Conservation Program

Long-term interests:  Conservation of Deep-Coral Habitats

Name:  Felicia Coleman

Affiliation:  Florida State University, Department of Biological Science

Mailing address:  112 Conradi Bldg, Dept. Bio. Sci., FSU, Tallahassee, FL  32306-1100

Phone:
850.644.2019       Fax: 850.644.9829   E-mail:  coleman@bio.fsu.edu

Region of interest:  Florida coastal estuaries (seagrass, mangrove); continental shelf, shelf-edge of eastern Gulf of Mexico and western Atlantic between latitudes 24 and 30 North.  

Major research subjects:   (1) linking population dynamics with habitat of reef fish at all life stages; (2) deep water coral restoration (Oculina varicosa); (3) efficacy of marine protected areas; (4) intersection of science and policy

2003 Activities:  (1) developing life history models of different grouper species incorporating habitat; (2) habitat engineering by red grouper; (3) habitat mapping and assessment of mobile and sessile organisms in MPAs; (4) potential for MPA status of Pulley’s Ridge and the Florida Middle Grounds (in the latter case, comparing habitat characterization conducted in 1975 with assessment to be carried out this year).  

Long-term interests:  (1) efficacy of marine protected areas; (2) linking habitat requirements to productivity in reef fish; (3) better incorporation of science in policy decisions.

Major equipment and facilities:  (1) SCUBA, mini-PHANTOM ROV (cable to 300 m) through FSU’s Academic Diving Program (http://www.adp.fsu.edu/JSscience.html/); (2) high performance computational facility (FSU’s institute for Computational Science & Information Technology (http://www.csit.fsu.edu/), which provides supercomputing capabilities and large-scale computations over wide-area networks.  (3) R/V Seminole - 48 foot Diesel Powered Vessel (http://www.marinelab.fsu.edu/boats.html); (4) Other vessels (R/V Bellows 71 ft, R/V Suncoaster, 105 Ft) available through Florida Institute for Oceanography, a consortium for Florida state universities (http://www.marine.usf.edu/FIO/); (5) current meter facility (FSU Oceanography, http://www.ocean.fsu.edu/~www/Currentmeter.html); (6) fluid dynamics (FSU’s geophysical fluid dynamics institute http://www.gfdi.fsu.edu/); (7) FSU Geology and Florida Geographic Survey datasonics sidescan sonar, Geopulse 3.5KHZ sub-bottom profiler, acoustic Doppler current profiler, plus grabs and cores.  

Name:  Andrew David

Affiliation:  National Marine Fisheries Service, Southeast Fisheries Science Center

Mailing address:  3500 Delwood Beach Rd, Panama City, FL   32408

Phone:  (850) 234-6541 ext 208
E-mail:  Andy.David@noaa.gov

Region of interest:  Northern Gulf of Mexico, Oculina Banks

Major research subjects:  Marine Reserves, Reef Fish

2003 Activities:  Habitat, characterization, reef fish abundance and distribution pattern determination in Madison-Swanson and Steamboat Lumps Marine Protected Areas and adjacent control sites.  Cross shelf multibeam mapping connecting inshore juvenile habitat with offshore spawning habitat.

Long-term interests:  Use of MPAs to restore and stabilize reef fish populations.  High resolution mapping of high value continental shelf habitats.

Major equipment and facilities:  36’ research vessel, ROV (300m capable), well equipped research facility within 50 nm of east Gulf MPAs.

Name:  Scott C. France

Affiliation: College of Charleston

Mailing address: Grice Marine Laboratory



    College of Charleston

    205 Fort Johnson Road

    Charleston, SC  29412
Phone: (843) 953-9191


E-mail: frances@cofc.edu

Region of interest:  Widespread deep-sea, including continental slope and canyons, but particular interest in seamounts

Major research subjects:  Genetic analysis of deep-water octocorals and antipatharians (black coral)

2003 Activities: (in planning) Sampling corals on New England Seamounts (with Jess Adkins); sampling corals in Gulf of Maine (with Les Watling and Peter Auster)

Long-term interests:  Measuring dispersal of deep-water coral larvae using genetic markers;  establishing a DNA sequence database for identification of deep-water coral

Major equipment and facilities:  Molecular genetics lab, including thermal cyclers and Beckman CEQ8000 DNA sequencer, computers and software for molecular phylogentic analysis

Name:   Robert Y. George

Affiliation: President, George Institute for Biodiversity and Sustainability (GIBS) 
       
        Professor of Biological Sciences, University of North Carolina at 
       

        Wilmington
Mailing Address: GIBS, 305 Yorkshire Lane, Wilmington, North Carolina 28409

Phone: 910—799-4722                     E-mail: georgeryt@cs.com
Research Interest: Life history, growth and physiology of scleractinian coral Oculina vericosa off Florida, Oculina arbuscula off North Carolina and Lophelia pertusa off US East coast (Ben Franklin Reef off North Carolina and Agassiz Coral Hills in the Blake Plateau) and the coasts of Sweden (Koster Fjord) and Norway. (See George, 2001*)

Major Research Project: GIBS organized 2 expeditions  (2000 and 2001 summers) to study the thermal tolerance and metabolism of Lophelia pertusa corals in Koster Fjord, Sweden (in collaboration with Swedish cold coral researchers Tomas Lundalv and Lizbeth Jonsson of the Tjarnoe Marine Biological Laboratories of Goteborg University).

2003 Activity: Further studies are planned for 2003 on Lophelia in Koster Fjord and also on Lophelia in the Blake Plateau. On the basis of the recommendations given the “Oculina Science Report” (George, 2000) to Marine Conservation Biology Institute

(MCBI), research will be done in 2003-’05, comparing growth, feeding strategy and physiology of  O. vericosa off Florida and O. arbuscula off North Carolina.

Long-term Interest: Population genetics, growth (radio-carbon dating and oxygen isotope ratios), reproduction, feeding and thermal physiology of Lophelia pertusa populations from both Scandinavian (Sweden and Norway) and US East Coasts.

Major Equipment: (1) In situ Studies on Lophelia reefs with ROV equipped with video-photography and manipulator for selective retrieval of live corals for laboratory experiments (done in collaboration with Tomas Lundalv)

(2) Experimental System for long-term monitoring of coral polyp behavior and feeding with Lophelia and Oculina coral colonies and individual polyps (See George et al., 2002)

(3) High Pressure aquarium to study coral behavior and physiology at simulated habitat high-pressure and low temperature conditions.

Name: Steve Gittings

Affiliation: NOAA National Marine Sanctuaries Program

Mailing address: 1305 East West Hwy, #11645, Silver Spring, MD  20910

Phone:
301-713-3125 x130


E-mail: steve.gittings@noaa.gov

Region of interest: Gulf of Mexico primarily

Major research subjects: benthic ecology, formerly coral reproduction

2003 Activities: development of system-wide monitoring program for NMSP

Long-term interests: long-term monitoring, habitat characterization, site evaluation

Name:  Christopher C. Koenig

Affiliation:  Department of Biological Sciences, Florida State University

Mailing address: Department of Biological Sciences, Conradi Bldg, Room 112, Florida State University, Tallahassee, FL 32306-1100

Phone:
office, 850-644-4509; home, 850-926-3686
  E-mail: koenig@bio.fsu.edu

Region of interest: Eastern and western marine areas of Florida from estuarine habitat (primarily seagrass and mangroves) to the shelf-edge (50 – 150 m deep).  Most of our work on the shelf-edge is in and around the experimental MPAs Madison-Swanson and Steamboat Lumps (off north central west Florida) and Oculina Research Reserve (off central east Florida).

Major research subjects: 1. Reproductive ecology and habitat associations of reef fish, 2. Deep-water Oculina coral restoration, 3. Effectiveness of MPAs in protecting reef fish production and habitat.

2003 Activities:  Ongoing studies involving: 1. Direct assessment of adult Goliath grouper (protected species) population, 2. Relative importance of nursery habitat to juvenile Goliath grouper, 3. Habitat engineering by red grouper, 4. Reproductive biology, demographics, and movement patterns of reef fish in shelf-edge MPAs of Florida, 5. Habitat mapping and reef fish associations in shelf-edge MPAs of Florida, 6. Restoration of deep-water Oculina varicosa habitat (funding not yet secure for 2003, but have done experiments annually since 1996).

Long-term interests:  1. Usefulness of MPAs in protecting the demographics and reproductive capacity of reef fish. 2. Habitat requirements of juvenile and adult reef fish.  3. Habitat requirements of the deep-water coral, Oculina varicosa.

Major equipment and facilities: We use SCUBA (air and mixed gas) for moderate diving depths (FSU has an Academic Diving Program), we have a DOE mini-phantom ROV for working below SCUBA depths (equipped with 1000 ft of umbilical).  We charter vessels from 40 to 65 ft for Gulf of Mexico shelf-edge work and use NMFS vessels when available and necessary.  We have used the DeepWorker (Nuytco) submersibles for shelf-edge work in the past as a part of the 2001 SSE cruise to shelf-edge Madison-Swanson and Steamboat Lumps MPAs on the Gulf coast and the Clelia (HBOI) for work in the Experimental Oculina Research Reserve on the east coast of Florida.

Name: Lance Morgan


Affiliation: Marine Conservation Biology Institute

Mailing address: 4878 Warm Springs Rd. 



Glen Ellen, CA 95442

Phone:

(707) 996-3437


E-mail:
  lance@mcbi.org

Region of interest: NE Pacific (and global)

Major research subjects: distributions of structure forming deep corals, conservation

2003 Activities: proposal for status report as yet unfunded

Long-term interests: Development research and conservation agenda for deep corals in US waters, species habitat relationships. 

Major equipment and facilities: GIS 

Name:  Thomas T. Noji


Affiliation: National Marine Fisheries Service, Northeast Fisheries Science Center

Mailing address: Howard Lab, 74 Magruder Rd, Highlands, NJ 07732-0428

Phone:
732 872 3025



E-mail: thomas.noji@noaa.gov

Region of interest: NE USA shelf

Major research subjects: importance of habitat in relation to fish recruitment

2003 Activities: Chief of Ecosystem Processes Division of NE Fisheries Science Center

Long-term interests: seabed mapping, gear effects, biogeochemical cycles, benthic-pelagic coupling

Major equipment and facilities: that associated with the NE Fish. Sci. Ctr. and Ecosystem Processes Division

Name:

Richard S. McBride

Affiliation:
Florida Marine Research Institute - FWC

Mailing address:
100 8th Ave. SE, St. Petersburg, FL  33701

Phone:

727-896-8626

E-mail:

Richard.McBride@fwc.state.fl.us

Region of interest:
Fish Biology

Major research subjects:
Life history and ecology of Florida fishes.

2003 Activities:
Investigating the life history of Florida’s anthiines.

Long-term interests:
Life history and ecology of fishes.

Major equipment and facilities:
Florida Marine Research Institute - FWC

Name:  John K. Reed

Affiliation:  Harbor Branch Oceanographic Institution

Mailing address:  5600 U.S. 1 North, Fort Pierce, FL, USA  34946

Phone:
772-465-2400 x 205

E-mail: jreed@hboi.edu

Region of interest:  Western Atlantic, Caribbean, and Pacific

Major research subjects:  Deep-water reefs, Oculina reefs, Lophelia reefs

Major equipment and facilities:  Johnson-Sea-Link manned submersibles (1000 m)

Name:  Steve W. Ross

Affiliation:  North Carolina Coastal Reserve Program

Mailing address:  5600 Marvin Moss Ln., Wilmington, NC  28409

Phone:
910-395-3905



E-mail:  rosss@uncwil.edu

Region of interest: Southeastern US & Gulf of Mexico

Major research subjects:  Ichthyology, Fish Biology, habitat function & quality

2003 Activities: Continuing submersible cruises to deep coral banks off the Carolinas

Major equipment and facilities:  Deep sea and shallow water fish and water quality sampling equipment, GIS lab, lab facility for fish studies 

Name:  Kathryn M. Scanlon

Affiliation:  U.S. Geological Survey

Mailing address:  384 Woods Hole Rd., Woods Hole, MA  02543

Phone:  (508) 457-2323


E-mail:  kscanlon@usgs.gov

Region of interest:  Gulf of Mexico, SE United States, and Caribbean Islands

Major research subjects:

· Geology of shelf-edge habitats

· Inter-relationships between organisms and habitat

· Seafloor mapping

2003 Activities:  

· Geologic habitat mapping projects at shelf-edge in NE Gulf of Mexico, Flower Garden Banks, and Puerto Rico.

Long-term interests:

· Effects of sea level change on geology and habitats of shelf

· Human impacts on deep reefs

· Increase understanding of habitat modification by fish

· Development of a habitat classification for shelf and deeper habitats that incorporates geological as well as biological criteria.

Major equipment and facilities:

· Sidescan-sonar systems

· Seismic-reflection and sub bottom profilers (Chirp, boomer, airgun, etc.)

· Seafloor imaging (photo and video)

· Sediment and rock sampling (grabs, corers)

· Sediment lab (texture and carbonate analyses)

· Sidescan and multibeam processing capabilities

· GIS

Name:  George R. Sedberry

Affiliation:  South Carolina Department of Natural Resources

Mailing address:  P.O. Box 12559, Charleston SC  29412

Phone:  843-953-9814


E-mail:  sedberryg@mrd.dnr.state.sc.us


Region of interest:  Southeastern U.S., Caribbean, North Atlantic islands (Bermuda, Azores, Madeira)

Major research subjects:  reef fishes, community ecology, genetic stock identification, fisheries, ichthyology, reef ecology, highly migratory fishes

2003 Activities:  satellite pop-off tagging of highly migratory billfishes and oceanic sharks; GIS mapping of regional fisheries survey data (1973-2002) from the southeastern U.S. (NC to FL); population genetics of amphi-Atlantic fishes; mapping of deepwater fish habitats; analysis of submersible observations (1985-2002) of deep reefs (40-600 m); deep tropical reef fishes (pending). 

Long-term interests:  deep-sea biology; reef biology; marine protected areas and conservation

Major equipment and facilities:  Coastal research vessels; genetics laboratory; fisheries laboratory
Name:  Andrew Shepard

Affiliation:  NOAA National Undersea Research Center at University of North  

                     Carolina at Wilmington

Mailing address:  5600 Marvin Moss Lane, Wilmington, NC  28409
Phone:
910-962-2441 


 E-mail:  sheparda@uncwil.edu 

Region of interest:  Southeast U.S., NC to TX; specifically, we are working in the Oculina Banks Marine Protected Area off FL.

Major research subjects:

· to enhance detailed habitat maps and community characterizations at new unexplored sites in and outside the reserve

· to conduct first-time assessments of environmental conditions in areas with live coral, coral rubble and dead stands of coral

· to explore the reserve in time through long-term monitoring stations on natural reefs and coral restoration stations

· to promote the need for exploration and understanding of deep water coral reefs, especially in the few experimental closed areas now in existence.

2003 Activities:

In 2002, we will conduct the first multi-beam survey of the Oculina Habitat Area of Particular Concern (OHAPC). In Spring (early April) 2003, we will use a 170 ft ship and ROV to explore and further characterize unknown areas of the reserve, as well as areas just outside the reserve for comparison. We will go at purported spawning time for several grouper species and use a passive acoustic hydrophone to record spawning activity and an ROV, if possible, to document aggregations. We can open a berth or two for the 8 day cruise for international visiting scientists. We can collect some samples using ROV or shipboard samplers to share.

Long-term interests:

We hope that the OHAPC work will continue to be supported by the National Coral Reef Initiative. On-going objectives include: 1) continued monitoring of the effectiveness of the reserve for recovery of reef fish populations and live coral cover to historic levels; 2) continued efforts to restore and recolonize coral beds destroyed by trawling, and 3) research to improve understanding of coral biology and reef fish recruitment.

Major equipment and facilities:

Ship to be used will be provided by a partnership with NASA and the United Space Alliance out of Kennedy Space Center. NASA will also provide the ROV and hydrophone unit.

Funding:

Primary funding for this research program is from NOAA/NMFS, Coral Reef Initiative, via NMFS Southeast Fisheries Center. Minor support comes from NASA and NURC/UNCW. NOAA National Marine Sanctuary Program and Special Projects Office, and USGS have provided other support for past work in the OHAPC.

Name: Karen Stocks

Affiliation: San Diego Supercomputer Center and Scripps Institution of Oceanography

Mailing address:  UCSD MC 0505, 9500 Gilman Drive, La Jolla, CA  92093-0505

Phone:
+1 858 534-5009



E-mail: kstocks@sdsc.edu

Region of interest:  global 

Major research subjects:  seamount biogeography, information systems for biological oceanography

2003 Activities:  


1.  Continuing development of a web-based information system on species observations from seamounts (http://seamounts.sdsc.edu); 


2.  Developing a proposal to the Sloan Foundation for a Census of Marine Life initiative on seamounts and submarine canyons; and


3.  Program development for the Ocean Biogeographic Information System

Long-term interests:  Developing contacts to researchers working on seamount and submarine canyon systems; partnering with researchers creating marine biological datasets to develop systems for data management, analysis, and distribution.  

Major equipment and facilities:  The San Diego Supercomputer Center has facilities for storing, serving, and analyzing scientific data, including several commercial database and GIS systems, a maintained server, and several high-performance computing machines.  

Name:  Kenneth J. Sulak

Affiliation:  US Geological Survey

Mailing address:  7920 NW 71st St., Gainesville, FL 32653

Phone:
352-378-8181 x333


E-mail: ken_sulak@usgs.gov

Region of interest:  outer shelf and slope reefs (75-500 m depth)

Major research subjects: Gulf of Mexico Pinnacles reefs; NC Lophelia reefs

2003 Activities: ROV cruise, NE Gulf of Mexico; Submersible cruise, NC OCS

Long-term interests:  Fish Community Structure and Function

Major equipment and facilities:  digital deep-sea camera for ROV

Name:
    Paul Thurman


Affiliation:
Florida Marine Research Institute - FWC

Mailing address:
100 8th Ave. SE  St. Petersburg, FL  33701

Phone:
   727-896-8626


E-mail:
   Paul.thurman@fwc.state.fl.us

Region of interest:
Fish Biology

Major research subjects:
Age, Growth and Reproduction of coral reef fishes.

2003 Activities:
Investigating the life history of Florida’s anthiines.

Long-term interests:
Life history, ecology, and behavior of deep-water reef fishes.

Major equipment and facilities:
Florida Marine Research Institute





APPENDICES

NOAA Coral Reef Information System (CoRIS)

In response to a major objective in the U.S. Coral Reef Task Force’s National Action Plan to Conserve Coral Reefs, the National Oceanic and Atmospheric Administration (NOAA) has developed the Coral Reef Information System (CoRIS) which consolidates access to its coral reef data and information. CoRIS is a web-enabled, GIS-enhanced information system using a single web portal to provide access to NOAA’s coral reef data and information, activities, and library services. It provides users with search tools to help them discover data and information on coral reef ecosystems and adjacent habitats and communities.

For many years, NOAA has conducted many coral-related activities that have deepened scientific knowledge about coral reefs and produced a broad array of data types.  Data from projects such as coral reef mapping, biodiversity studies, biological population surveys, climate studies, monitoring and coral bleaching forecasts are available on CoRIS. NOAA’s continuing research and monitoring activities through the NOAA Coral Reef Program are producing new data that also will be available on CoRIS.

The CoRIS Web site (www.coris.noaa.gov) serves as the access point to NOAA coral reef data and information, and provides information about coral reefs and about NOAA activities to conserve them.  

· Discover NOAA’s Data – gives two methods, keyword search and GIS map-based search, to look for data.

· About Coral Reefs – has four peer-reviewed essays that discuss some of the most important aspects of coral reefs.

· Professional Exchanges – presents the text of several, lively email discussions among coral reef experts about important coral issues.

· The NOAA Library – offers links to online publications and to other Web sites devoted to coral reef activities.

· NOAA’s Activites – contains descriptions of NOAA’s coral reef mapping, monitoring, research and conservation efforts.

· The Glossary – provides descriptions of the technical and scientific terms used on the CoRIS Web site.

The development of CoRIS was based on several underlying principles. It is meant to provide a rich and varied content of data and information; demonstrate rigorous scientific integrity; be factual; provide direct access to well-documented data through a united interface; make use of existing operational coral reef information systems; and provide metadata-enabled access to data and information.

CoRIS is a service to NOAA and the coral reef community.  We welcome your comments and recommendations for improvements.  Please forward your thoughts to the CoRIS team at Coris@noaa.gov.

Deep-Sea Coral Outline for NSERC Network Proposal

Introduction

This outline is a first approximation of what might go into a network proposal for a centre for deep-sea coral research at Dalhousie University (DAL) with partners from McMaster University (McM), University of Quebec à Montreal (UQAM), Monterey Bay Aquarium (MBARI), Memorial University (MUN), Canadian Offshore Habitat Protection Society (COHPS), Ecology Action Centre (EAC), Department of Fisheries and Oceans (DFO), Glasgow University, and at least one university in Australia. We will also approach the largest European group who actually pioneered work on these corals off Norway and expect they also will be interested in some form of cooperation.

Assets already available

With all the partners included here we already have most of the large capital equipment required to accomplish the tasks we will set out. 

- sea-water facilities at both DAL and MBARI with team of personnel to operate it-DAL has many scientific projects going and MBARI is the first facility to successfully grow deep-sea corals.

-gas mass spectrometers at both UQAM and McM that are capable of doing the analytical measurements for oxygen isotopes so necessary for climate studies

-microprobes at DAL, UQAM and McM that measure on a very small spot size for precise spot measurements of elements within a coral skeleton.

- ICP-MS - elemental & isotopic, both with laser ablation and "environmental" SEM, GEOTOP

-the best collection of these corals anywhere, which is essential for comparisons-at COHPS and the NS Museum and access through fishers to any that come up as by catch during fishing.

-with DFO there is one of the longest time series of oceanographic data from the NE Channel, Flemish Pass, and Orphan Knoll, all places where there are also corals

-DFO has provided access through ship time to obtain corals

-finally but not least we have some of the most experienced paleo-climate and coral people in Canada, USA, Europe, and Australia associated with this project. The people listed below are some of the first to be involved in deep-sea corals.

 Objectives

1) Establish stocks of living corals to study effects of temperature, salinity and food availability, carbon cycling (among other things) on living habits, chemistry of coral skeletons and tissues, DNA studies, and life spans to name just a few things. Very little is known about any of these subjects except the little bit discovered by MBARI in its exhibits.

2) Establish a centre with close links to anyone who might have access to deep sea corals (e.g. fishermen, DFO, etc.) to gather as much data as possible

3) With the help of GSC-Atlantic produce high resolution, 3-D maps of the shelf/slope area with coral areas superimposed. These would be made available to fishers and scientists to better evaluate habitat. 

3) Develop the capability to perform genetic studies on these corals to see how closely linked the world’s species are.

4) Study more why the corals off Europe are fundamentally different than those off Eastern Canada.

5) Establish more work on associated organisms-i.e. fish, other invertebrates, with help from GSC-Atlantic who are mapping benthic habitat.

6) Develop our capabilities more in the lines of climate research-although we are the world leaders in this field we have just scratched the surface and to remain as world leaders we need more people and resources. Scott is now involved in a large Arctic project and there are suggestions that coral is also there, off Alaska, probably almost anywhere with suitable bottom conditions. We would like to be the world leaders in high-resolution climate studies and corals will allow us to be in that position.

7) Continue our work to help coral preservation through work with COPHS and EAC; these groups, especially COPHS, are seriously under funded.

8) Establish regular deep-sea coral cruises to continue to explore for more corals-in the 10 day ROPOS cruise, which cost an estimated $500K, we probably surveyed less than 10km2 which is a small area. There are many questions to answer and a network proposal would include significant funds to be able to mount yearly cruises, not only to the east coast but also to the west coast where we suspect large coral forests also exist.

This type of network is desperately needed to focus on these corals; the objectives above are preliminary and any one of them could take years to solve without a large group working together. We held an informal meeting at Dalhousie University just for our group and few others; that meeting drew 25 people alone so the interest is high and the network idea was proposed at that time.
Proponents:

CANADA

DALOUSIE UNIVERSITY: J. Batt, K, Strychar, DBScott, MA Willison, A. Metaxas,  



           E. Kenchington, R. Myers 

McMASTER UNIVERSITY: M.J. Risk, E. Reinhardt, J. Smith

UNIV. DE QUEBEC A MONTREAL: C. Hillaire-Marcel, K. Juniper, B. Ghaleb, 





    D. Sinclair

MEMORIAL UNIVERSITY OF NEWFOUNDLAND: E. Edinger

GEOLOGICAL SURVEY OF CANADA, ATLANTIC-Atlantic-B. Todd, 

CANADIAN OFFSHORE HABITAT PROTECTION SOCIETY: D.Jones, S. Atwood

ECOLOGY ACTION  CENTRE: M. Butler

DEPT. OF FISHERIES AND OCEANS: P. Smith, J. Loder, D. Gordon, P. Jones,  





       K. Azetsu-Scott, P. Mortensen 

PARKS CANADA, BC-Tomas Tomascik

OTHER COUNTRIES

USA (Calif.): MONTEREY BAY AQUARIUM: E. Seidel

USA (Louisiana): P. Samarco

GERMANY: A. Freiwald

SCOTLAND (Univ.Glasgow): J. Hall-Spencer
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