


























































I Workshop Reports
~----

A Workshop on the Detection and Rapid Response to Events on the
Mid-Ocean Ridge Executive Summary; March 4-5, 1997

Convenors: Bob Embley', Jim Cowen', Marv Lilley, Hugh Milburn'

INOAAlPMEL, 'University ofHawaii, 3University of Washington

Sponsored by the RIDGE Program, NOAA VENTS Program

One of the most exciting new areas for both the NSF RIDGE and NOAA VENTS Programs during the past
decade has been the detection of, and response to, volcanic events on the mid-ocean ridge (MaR). The discovery of
the megaplumes on the southern Juan de Fuca Ridge in the mid-1980s underscored the potential scientific impor­
tance of volcanic events for understanding hydrothermal input into the ocean. Furthermore, the chemical and
biological studies of the Cleft, 9°N, CoAxial, and most recently, the Gorda Ridge eruption sites, have provided new
opportunities for studies of the evolution of hydrothermal systems, the subseafloor biosphere, and the geologic
process of crustal accretion. With the second successful detection and response using the NE Pacific SOSUS system
in 1996 on the northern Gorda Ridge, we clearly now have an accurate system for detection of volcanic intrusion/
eruptions on one portion of the MaR. Although SOSUS has been under budgetary pressures in the past year, recent
indications are that the U.S. Navy will continue to maintain the NE Pacific arrays for the next five years. The Atlan­
tic situation is more problematic because two of the primary arrays have been shut down.

It is clear that, even with the limited number of events yet analyzed, this area of MaR research poses both
opportunities and major scientific and technical challenges for the future. These studies pose a major challenge
because some of the most intriguing and potentially rewarding chemicals and biological processes associated with
these events appear to decay rapidly with time. The two events remotely detected so far in the NE Pacific generated
event plumes during the first few days of activity (probably associated with the major intrusion/eruption). The
quality of the response effort staged by the community for the CoAxial and Gorda events was impreSSive. At the
same time, there were clearly missed opportunities because of the lack of community preparedness and technologi­
cal development.

The workshop identified four major scientific areas where realtime detection and rapid response are crucial
to obtaining the necessary data. These include: (1) the origin of event plumes and the biogeochemical processes that
take place in them, (2) the effect of dike injection/eruption on the water/rock system, (3) the nature of the bacterial
blooms associated with MaR diking events, (4) the spatial and temporal pattern of fracturing, intrusion, and extru­
sion of diking events.

Although no major tedmological breakthroughs are necessary for the success of the MaR rapid response
effort, there are some action items that are critical to its success. First, there should be an arrangement for the lease
of an appropriate commercial vessel in case of unavailability of a platform operated by UNOLS, NOAA, or other
cooperating agencies. Second, there are several types of essential instruments for which a high priority should be
given to placing them on standby mode, because of the inherent loss of time in their location and preparation. These
include: (1) a CTD winch with at least 5000 meters of cable, (2) a CTD/rosette package, (3) a suite of OBHs/OBSs,
(4) a suite of Lagrangian (2-4 minimum) trackers (e.g., RAFOS floats), (4) a towed camera system, and (5) a CTD­
equipped AUV capable of water column and near-bottom surveying, and (6) a rock corer. Precise sampling of vent
fluids, biology, and young lavas require a submersible or ROV whose availability within the rapid response time
frame, while highly desired, is problematic.

Modeling of: (1) the physical and biogeochemical processes associated with event plumes, (2) the physics of
dike intrusion and subsequent hydrothermal cooling, and (3) the effects of phase separation on vent fluid chemistry,
are a critical parallel activity to complement the strong observational data base generated by rapid response field
programs.

The success of a rapid response program over the next five years will ultimately be dependent on the
success of proposals specifically written for this effort. There is a clear need in many aspects of this effort for some
initial funding to purchase, prepare, and maintain equipment, but the bulk of the funding would be delayed until
the actual event.

Coordination is also critical to a successful event response. A need for an Event Response Coordinating
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Committee (ERCe) was identified. It is recommended that the ERCC will consist of: funded investigators and
representatives from the RIDGE STCOM, PMEL, and NSF and other institutions (e.g., MBARI) who have expressed
a commitment to this effort. To enhance communication, the RIDGE office is setting up an Event Detection and
Response URL that will have lists of equipment available, an online bulletin board, and other pertinent information
and links.

Workshop on the Subsurface Biosphere at Mid-Ocean Ridges;
March 17-19, 1997

Convenors: Kim Juniper l
, Marvin Lilley> and John Baross'

IUniversite du Quebec aMontreal, 2University of Washington

Sponsored by the RIDGE Program, JO/fUSSAC, NOAA VENTS Program,

University ofWashington Volcano Center

A workshop was held in Washington, D.C. on 17-19 March 1997 to examine the evidence for a subsurface
biosphere associated with mid-ocean ridges and to identify the key questions that need to be addressed in order to
test the existence of a spatially extensive biosphere that is not dependent on nutrients derived from photosynthesis.
More than 100 microbiologists, biologists, geologists, geophysicists, geochemists, biochemists, biotechnologists and
engineers attended the workshop. Because of the large group and diversity of topics, the format of the meeting
consisted of invited talks and panel discussions on broad ranging topics, as well as contributed posters. The talks
and panel discussions focused on the physical, geophysical and geochemical characteristics of the subsurface, the
microbial diversity and biogeochemistry issues and research strategies for sampling and modeling the subsurface.

A diverse body of recent evidence supports the idea of a subsurface microbial biosphere associated with
mid-ocean ridges. This includes the detection of microorganisms in drill cores from deep ocean sediments obtained
through the Ocean Drilling Program (ODP), the isolation of hyperthermophiles from deep oil wells and diffuse flow
fluids from new eruption sites, and the detection of microorganisms in basaltic glass. Many talks and panel discus­
sions focused on the geophysical and geochemical characteristics of these environments and the sources and kinds
of carbon, nitrogen, phosphorus, and electron acceptors and donors that would be available to support a microbial
community. Some highlights of the invited talks included: 1) seismic evidence pointing to active cracking and
consequently hydrothermal circulation to depths of 5 km along the Endeavour Segment; 2) high porosity of the
extrusive layer at mid-ocean ridges; 3) the presence of microorganisms in deep-sea cores that might have extremely
slow reproduction rates; 4) the possibility that iron may be the most important electron acceptor and donor for
subseafloor bacteria; 5) models for abiotic synthesis of organic compounds under hydrothermal conditions; 6) the
possibility that new deep-sea eruption events eject deep subsurface microorganisms; and 7) the implications of a
subsurface biosphere associated with hydrothermal activity to life on other planets and moons, and to the origin and
early evolution of life on Earth. The lively panel discussions focused on spatial dimensions of the subsurface, the
sources and kinds of carbon and other nutrients needed to support life in the subsurface, and the diversity of
microorganisms that could exploit these available nutrients.

It was clear from this workshop that many questions exist regarding the physical, chemical and biological
nature of the subsurface habitat and that answers to these questions will require interdisciplinary measurements,
experiments and models. Some key issues to be resolved which were identified at the workshop include: 1) the
vertical and horizontal dimensions of the subsurface biosphere; 2) the importance of hydrothermal circulation to the
subsurface microbial community; 3) the sources and kinds of carbon, nitrogen, phosphorus and energy sources for
subsurface microbial communities; 4) whether or not new eruptive events including diking episodes release indig­
enous subsurface microorganisms; 5) how microorganisms affect the geochemistry of the subsurface; 6) the phyloge­
netic and physiological diversity of subsurface microbial communities; and 7) the fate of subsurface microbial
carbon. The workshop also concluded that rapid response to new seafloor eruptions, time series measurements, and
drilling was among the important approaches needed to facilitate further study of the issues listed above.

One of the most rewarding aspects of the workshop was that so many insightful and enthusiastic research­
ers turned their attention to this subject, and promising new collaborations were born.
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InterRidge Update

Cam Wilson
InterRidge Office Coordinator

InterRidge Office Transfer
The 1993-1996 tenn oflnterRidge at Durham has ended, and in January 1997 the office transferred to Paris under the Chair of
Mathilde Cannat of CNRSlUniversity of Paris. Ruth Williams, who was the acting InterRidge Coordinator during the transition
period, did an excellent job moving the office from Durham to Paris, and maintaining the office up to March 1997. The new
year also brought six new members to the Steering Committee.

Membership
InterRidge Membership increased to twenty-one countries at the start of 1997 with South Africa and Brazil joining as corre­
sponding countries. There are now 6 Principal Members (France, Gennany, Japan, Spain, United Kingdom, and United States),
2 Associate Members (Norway and Portugal) and 13 Corresponding Members (Australia, Brazil, Canada, Denmark, Iceland,
India, Italy, Korea, Mexico, Russia, South Africa, Sweden, and Switzerland). Italy is in the process of upgrading to Associate
Membership in 1997.

InterRidge Publications
The SWIR Project Plan Report is fInished and has been distributed. Work on the Hydrothennal Vent Fauna IdentifIcation
Manual, overseen by D. Desbruyeres of IFREMER, is complete. This color manual contains descriptions, drawings and photo­
graphs of more than 100 species. IFREMER has sent it to the printers and will be selling it later this year. The InterRidge
Office will receive copies that we will distribute to selected marine biological institutions and research vessels, particularly those
that are frequently involved with submersible and dredging activities.

InterRidge Working Groups
At the InterRidge Steering Committee Meeting in September 1996, it was decided to fonn a new working group to explore the
possibility of using existing undersea cables to further ridge research. The chair, Alan Chave, is currently organizing members
of the working group.

Upcoming Workshop
The First International Symposium on Marine Hydrothennal Vent Biology will be held 20-24 October 1997 in Madeira,
Portugal. More than 70 people have registered for the meeting. An abstract volume will be produced by the InterRidge OffIce,
and the Proceedings of the Symposium will be published in a separate, citable volume. More details can be found on the
InterRidge Web Page.

WWW
The web pages have been transferred to the Jussieu server and can be found at:

http://www.lgs.jussieu.fr/-InterRidge

The InterRidge Researcher Electronic Directory and the Ridge Crest Biologist Directory are both accessible on this site.

InterRidge Office
Laboratoire de Petrolgie
Tour 26, 30me otage, coulour 26-25
Universite Pierre et Marie Curie
4 place Jussieu
75252 Paris Cedex 05 France
Tel:+33 1 44277578 Fax:+33 1442739 11
Email: intridge@ext.jussieu.fr
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RIDGE Steering Committee

Karen Von Damm, Chair
University of New Hampshire
Dept. of Earth Sciences
Durham NH 03824-3589
Tel: 603/862-0142
Fax: 603/862-2649
email: kvd@christa.unh.edu

Keir Becker
RSMAS
University of Miami
4600 Rickenbacker Causeway
Miami FL 33149
Tel: 305/361-4661
Fax: 305/361-4632
email:becker@rcf.rsmas.miami.edu

James Childress
UCSB - Dept. of Biological Sciences
Santa Barbara CA 93106
Tel: 805/893-3203
Fax: 805/893-4724
email: childres@lifesci.lscf.ucsb.edu

David M. Christie
Oceanic & Atmospheric Sciences
Oregon State University
Ocean Admin Bldg 104
Corvallis OR 97331-5503
Tel: 541/737-5205
Fax: 541/737-2064
email: dchristie@occ.orst.cdu

David Clague
Monterey Bay Aquarium Research Inst.
7700 Sandhnldt Road
P. O. Box 628
Moss Landing CA 95039-5503
Tel: 408/775-1781
Fax: 408/775-1620
email: clague@mbari.org

James Cowen
Department of Oceanography
SOEST - University of Hawaii
1000 Pope Road
Honolulu HI 96822
Tel: 808/956-7124
Fax: 808/956-9225
email: jcowen@soest.hawaii.edu

Robert Embley
NOANPMEL
2115 S.E. OSU Drive
Newpnrt OR 97365-5258
Tel: 541/867-0275
Fax: 541/867-3907
email: emblcy@new.pmel.noaa.gov

RIDGE Events/July 1997

Kathryn M. Gillis
University of Victoria
School of Earth & Ocean Sciences
MS 3055, Victoria, s.e.
V8W 3P6 CANADA
Tel: 250/472-4023
Fax: 250/472-4016
email: kgillis@uvic.ca

Karl R. Helfrich
Dept. of Physical Oceanography
Woods Hole Oceanographic lost.
Clark 350, MS 21
Woods Hole MA 02543
Tel: 508/289-2870
Fax: 508/457-2181
email: khelfrich@whoLedu

John Holloway
Arizona State University
Chemistry Department
Tempe AZ 85287-1604
Tel: 602/965-6907
Fax: 602/965-8102
email: John.Holioway@asu.edu

Kim Juniper
GEOTOP
Universite du Quebec aMontreal
1200 St. Alexandre, Suite 2025 Montreal,
Quebec H3C 3P8 CANADA
Tel: 514/987-6603
Fax: 514/987-4647
email: juniper.kim@uqam.ca

EmiJy M. Klein
Duke University
Department of Geology
103 Old Chemistry Building
Durham NC 27708
Tel: 919/684-5965
Fax: 919/684 5833
email: klein@rogue.geo.duke.edu

Marvin Lilley
University of Washington
School ofOceanography
Box 357940
Seattle WA 98195-7940
Tel: 206/543-0859
Fax: 206/543-0275
email: lilley@u.washington.edu

Jian Lin
Dept. Geology and Geophysics
Woods Hole Oceanographic Inst.
Clark 242, MS 22
Woods Hole MA 02543
Tel: 508/457-2000 x2576
Fax: 508/457-2187
email: jlin@whoi.edu

Peter Lonsdale
Scripps Institution of Oceanography
UCSD,0205
La Jolla CA 92093-0205
Tel: 619/534-2855
Fax: 619/534-6849
email: pf1@mpJ.ucsd.edu

Lauren Mullineaux
Biology Department
Woods Hole Oceanographic Inst.
Redfield 120, MS 34
Wnods Hole MA 02543
Tel: 508/457-2000 x2989
Fax: 508/457-2169
email: lmullineaux@whoLedu

w.e. Pat Shanks
U.S. Geological Survey
Branch of Geochemistry, MS973
Denver Federal Center
Denver CO 80225
Tel: 303/236-2497
Fax: 303/236-3200
email: pShanks@hclios.cr.usgs.gov

Marc Spiegelman
Lamont-Doherty Earth Obsetvatory
Columbia University
Palisades NY 10964
Tel: 914/359-2900 x425
Fax: 914/365-8150
email: mspieg@ldeo.columbia.edu

Fred Spiess
Scripps Institution of Oceanography
University of California/San Diego
La Jolla CA 92093-0205
Tel: 6191534-1621
Fax: 6191534-6849
email: fns@mpl.ucsd.cdu

Douglas R. Toomey
University of Oregon
1272 Geological Sciences
Eugene OR 97403
Tel: 541/346-5576
Fax: 541/346-4692
email: drt@mazama.uoregon.edu
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IMPORTANT:
Please check one

Name:

Address:

RIDGE Initiative
Mailing List Update/Materials Request

D This is an address change.
D I would like to be added to the mailing list.
D Document request only.

Telephone: _

Email:

Please send me the following documents:

Fax: _

D
D
D
D
D
D
D

D
D
D
D
D

D
D
D
D
D

D
D

D
D
D

SEPR Workshop Report, July 1996.
LARVE Experiment and Proposal Guidelines, November 1995.
Juan de Fuca Ridge Seafloor Observatory Framework and Guidelines, November 1995.
NSF Program Announcement for RIDGE Activities, October 1995.
RIDGE Science Plan: 1993-1997.
RIDGE Biological Objectives: 1993-1997.
RIDGE Initial Science Plan, 1989.

Design Workshop for Experimental Approaches to RIdge SEgment Structure and Dynamics (RISES), Sept. 1994.
Global Impact of Submarine Hydrothermal Processes, co-sponsored w /VENTS, Sept. 1994.
Sediment Covered Ocean Ridge Experiments (SCORE), co-sponsored w fUSSAC, July 1994.
Dispersal, Gene Flow and Larval Biology at Deep-Sea Hydrothermal Vents, May 1994
Temporal Variability of Ridge Crest Processes - includes the following reports bound together:

Event Detection Response & Temporal Variability, Jan. 1994
RIDGE Observatory Experiment (ROBE), Feb. 1993
Observing Temporal Variability of Ridge Crest Processes: Pilot Experiment on the Juan

de Fuca Ridge, Nov. 1991
Light in Thennal Environments Workshop Report, January 10-12, 1993.
Physical Properties of Silicate Partial Melts Workshop, June 13-16, 1992.
Petrologic Database Workshop, December 1991 - Final Report.
Design Workshop for Experimental Approaches to Mantle Flow and Melt Generation, November 1991.
Characterization of Mid-Ocean Ridge Earthquake Activity Using Acoustic Data from U.S. Navy
Permanent Hydrophone Arrays - A RIDGE Working Group Meeting, April 23-24, 1991.
Meeting on Common Data Formats for Seafloor Swath Mapping Data, April 27, 1990.
1989 Working Group Reports - includes the following reports bound together:

Draft Program Outline
Global Structure and Fluxes
Crustal Accretion Variables
Observing Temporal Variability of Ridge-Crest Processes
Experimental Approaches to Mantle Flow and Melt Migration
Event Detection and Response

Theoretical, Experimental and Analytical Workshop, June 1-3, 1988.
Sea-Going Experiments Workshop, May 11-13, 1988.
Mapping and Sampling Workshop, April 19-21, 1988.

34

Thanks for your interest! Please return this form to:
RIDGE Office, OPAL, University of New Hampshire, Morse Hall, 39 College Rd., Durham, NH 03824-3525 USA;

Tel.: (603) 862-4051; Fax: (603) 862-0083; Email: ridge@unh.edu
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RIDGE Calendar

AUGUST 26 - SEPTEMBER 5, 1997
RIDGEINORDVULKlNorFA, Summer School on Active Processes at MidMOcean Ridges -Lake Myvatn, Iceland.
Convenors: Robert Detrick, Woods Hole Oceanographic Institution, Woods Hole, MA 02543 (rdetrick@whoi.edu); Freysteinn Sigmundsson,
Nordic Volcanological Institute, University of Iceland, Grensasvegur 50, IS 108, Reykjavik, Iceland (fs@norval.hLis);JohnSinton,University
of Hawaii at Manoa, 2525 Correa Rd., Honolulu, HI 96822 (sinton@soest.hawaii.edu).

SEPTEMBER 25-26, 1997
InterRidge Steering Committee - Paris, France.

SEPTEMBER29-30,1997
RIDGE Steering Committee - Denver, CO. (planned)

OCTOBER 4-6, 1997
RIDGE Workshop on Mantle Flow and Melt Generation Beneath Mid-Ocean Ridges: Constraints from MELT and Other Experiments
- Providence, RI.
Convenors: Donald Forsyth, Brown University, Department of Geological Sciences, Box 1846, Providence, RI 02912
(Donald_Forsyth@brown.edu);AlanChave, Woods Hole Oceanographic Institution, Woods Hole, MA02543 (alan@faraday.whoi.edu);
EdwardStolper, California Institute of Technology, 170-25, Pasadena, CA 91125 (ems@expet.gps.caltech.edu).

OCTOBER 19-23, 1997
First International Symposium on Marine Hydrothermal Vent Biology - Madeira, Portugal.
Organizational Committee: ManuelJ. Biscoito, Museu Municipal do Funchal (Hist6ria Natural),Portugal (biscoito@tethys.uma.pt); Craig
Cary, College of Marine Studies, University of Delaware, Lewes, DE 19958-1258 USA (caryc@strauss.udel.edu); David R. Dixon, Plymouth
Marine Laboratory, UK (d.dixon@pml.ac.uk); HeatherSloan, American Museum of Natural History, Department of Earth & Planetary
Sciences, Central Park West at 79th St., New York, NY 10024 USA (sloan@amnh.org).

NOVEMBER9-12,1997
Instrumentation Workshop -IRIS Instrumentation Systems - Sante Fe, NM.
Executive Committee: Jim Fowler, IRIS, Suite 900,1200 New York Ave. NW, Washington, DC 20005 Oim@iris.edu); Tom McEvilly,
University of Berkeley, Berkeley, CA (tom@sismo.berkeley,edu).

DECEMBER8-12,1997
AGU Fall Meeting - San Francisco, CA.
~: AGU Meetings Dept., 2000 Florida Ave. NW, Washington, DC 20009; Phone: (202) 462-6900, Fax: (202) 328-0566; Email:
meetinginfo@kosmos.agu.org; http://www.agu.org.

For information on InterRidge Meetings, contact: InterRidge Office, Laboratoire de Petrolgie, Tour 26, 3eme etage, coulour 26-25,
Universite Pierre et Marie Curie, 4 place Jussieu, 75252 Paris Cedex OS, France, Te/:+33 1 442775 78; Fax:+33 1 442739 11.. Email:
intridge@ext.jussieu.fr http://www.lgs.jussieu.fr/-lnterRidge

RIDGE Events is published by the U.S. RIDGE Office at the University of New Hampshire, Durham, NH 03824-3525 Telephone:
(603) 862-4051; Fax: (603) 862-0083; Email: ridge@unh.edu, WWW: http://ridge.unh.edu_ Laureen Caddick, Chris Keeiey, and
Karen Von Damm, Editors. .
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RIDGE Office

Ocean Process Analysis Laboratory

Morse Hall, 39 College Road

University of New Hampshire

Durham, NH

03824-3525

USA

803675
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