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The InterR dgeW ishhhhhh Liast....

On suggestion ofthe IR Steering Comm ittee, w e have opened the nterR idgeW ishhhhhhh listto
facilitate and porom ote sam ple exchange betw een ridge scientists. Please subm itrequests for
sam ples, to the IR O ffice. Iw ould like to encourage all ridge scientistto check theW ishhhh listand
share sam plesw ith youritemationalcolleagues. The successofthis mitHative isdependenton YO U !
Below are three requests for sam ples. If you have such sam ples to share, please contact the
appropriate scientists.

CHIM INEY SAM PLES

Sam ples of m anganese encrusted chim neysasw ell
as hydrothemm al orhydrogenocus ferrom anganese
sam ples and associated sedim ents collected from any
otherm idoceanic ridge sy D
Contact:Ranadip Banerjpe
<banerjpe@ daryanio org> or
<banerpe@ cenbrEnnicin>

SEARCHFORGRAPHITE

Sedim ent trap deposits collected nearby vents, and/
orgrab sam ples of particulates from vents (0.0X t©
1 gram quantities).O Id collectionsare OK .
If such m aterials are available in yourdraw ers,
please contact: Jacques Jedw ab
< Jpdw ab@ ulb acbe>

ROCKSAM PLES
Rock sam plesfiom Laxm iBasin,Laxm i
continental block orany protmiding seam ounts
In eastem A rabian sea forphysical/chem ical studies
Contact:A .Shivaj @shivaji@ hotm ailoom )

Witk sSaS v,

I wish I could get
my hands on .....

Would you like to get your hands

on certain samples; be they rocks, @) o

crabs or tubeworms! o

Send your ‘wish list’ to the InterRidge office ‘?

and we will post it on the IR website and &

print it in the next issue of IR news. N
Cooperation is the key to good science! h pw
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M em berN ations

The m em bership of N ations ac-
tvely involved n nterR idge activi-
tes continues to grow . This year,
K orea has joined InterR idge as an
A ssociateM em bernation.D rSang-
M ook Lee, from theDeep-SeaRe-
sourcesR esearch C enteristhe Steer-
ng Comm ittee representative for
K orea. Thisbrings the totalnum ber
of countries actively involved in
InterR idge to eleven. A dditionally,
A ustrda has joined as a correspond-
ngm em berforthe firsttim e,w ith the
hope of upgrading their m em ber-
ship status w ith nterR idge in the
near future.M onica B right is the
national corregpondent forA ustria.

The continually increasing
num berofnations actively involved
T IhterR idgew illensurethatahighly
ntemational ridge com m unity w il
utilise their expertise t© define and
refine scientific questions and fo-
cus Interests, thereby, strengthen-
ng the InterR idge program m e and
the future “Projectplan” .A sa con-
sequence, the highly intemational
planning process w ill be of direct
benefit to individual scientists and
national program s for the nations
nvolved, w hile atthe sam e tim e the
“Projectplan” w ill provide opporti-
nitdes for the mvolvem ent of other
nations. Form ore nform ation read
about N extD ecade W orkshop, be-
ow .

Upcom Ing InterR idge m eetings

The num berof hterR idge w ork-
shops, and otherm eetings contin-
ues t Increase.An ever ncreasing
dem and t© pool resources and ex-
pertse, on an ntemational level, n
order to m axin ise research output
and m inim ise costs for ndividual
nations is the driving force for or-
ganising m ore ntemationalm eet-
ngs.

InterRidge M OM AR W orkshop
The 2@ M OM AR w orkshop w ill
takeplace nJune 2002, intheA zores,

C ocordator'sUpdate

Portugal. See also the advertisem ent
n the back of this issue. The latest
nform ation can be obtained from
the IR w ebsite.

The 2™ International Sym posium
on D eep-sea H ydrothermalVent
Biology

The 2™ temational Sym posium
on Hydrothemm al V ent biology,
Brest, France w as a huge success.
Extended abstracts from thism eet-
Ing w illbe published In the Cahiers
DeBiologieM arine (CBM ) n2002.

InterR idge Theoretical Istitute

(IRTT): ThermalRegine of O cean
Ridgesand the D ynam ics ofH ydro-
therm al C irculation

The firstever RTIw illhave a

short course com ponent, w hich w i1l
focus on the m odelling aspects of
the dynam icsofhydrothemm alcircu-
lation In the crust, a field excursion
and a w orkshop com ponent to syn-
thesize the currentm odels, debate
controversies, and outline the fu-
ture directions for collaborative re-
search. The RTIw illbe held 9-13

Septem ber2002, atthe University of
Pavia, Taly, form ore mfom ation
see theback of thisissue of IR new s
orlook on the IR w ebsite.

SW IR W orkshop

A workshop to synthesise cur-
rent know ledge and identify areas,
both disciplinary and geographically
that require investigation and de-
cide on future direction of research
n this area is scheduled for17-19
Aprl, 2002 atSOC,UK .Abstract
subm ission deadlmne is 15 January .

NextD ecade W orkshop

Theain ofthisw orkshopw illbe
to devise anew InterR idge "Project
plan" for the next decade. The cur-
rent TnterR idge program m e isnear-
ng the end of its 10 yearplan and it
istim e forthe mtemationalcom m u-
nity t convene together and de-
velop the "N extD ecade” TnterR idge

Science Plan.R epresentatives from
Principal and A ssociate m em ber
nationshave form ed the "N extD ec-
adew orking group” and w illdevelop
the “N ext D ecade Project Plan”
based on the discussions during the
N extD ecadeW orkshop,10-12 June
2002,Bremen, G em any.A lofthe
Intemational R idge Com m unity is
encouraged t© subm itw hite papers
w ith ideas and opinions to the
InterR idge O ffice (ntridge@ oriu-
tolyo ac.jp) w ith theirview s about
the next decade of Intemational
R idge research.

InterR idge Steering Comm ittee
m eeting

ThenextSteeringComm itteem et~
ng w ill be hosted by D rR iccardo
Tribuzio, 13-14 Septem ber 2002,

=l

Steering Comm ittee

Chris Fox has finished his temm
as the Chairof the EventD etection
and R esponse and O bservatories
W orking G roup . Thank you to Chris
forhiswork w ith nterR idge. This
W orking G roup has been renam ed
as "M onitoring and O bservations
W orking G roup” and isnow Co-
Chaired by JavierEscartn (France)
and R icardo Santos @ zores, Portui-
gal), both of whom w illbecom e ad
hoc steering com m itteem em berfrom
nextyear.

W orking G roups

A tthe last Steering Comm ittee
m eeting, theW orking G roup “Event
D etection and R esponse and O b-
servatories” w as renam ed to "M oni-
toring and O bservations W orking
G roup” and isnow Co-Chaired by
JavierEscartin France) andR icardo
Santos @ zores, Portugal) .Them ain
objective of thisw orking group isto
organige the secondM OM AR w ork-
shop and t© follow though w ith es-
t@blishing cbservatories on the sea
floor.

The B iology w orking group m et
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n Brest, France during the IR Hy-
drothemm alventSym posium .Possi-
ble topics of future w ork w ere dis-
cussed and are sum m arised on page
10 of this issue.

InterR idge O utstanding Student
Presentations

The IR Steering comm ittee has
decided t encourage students in-
volved in R idge research by aw axd-
Ing certificates of Excellence and
prize m oney to best studentpresen-
mtonsatIR m eetings. The firstsuch
m eeting w here the IR O utstanding
Studentaw ard w as handed outw as
The 2™ Intemational Sym posium
on D eep-sea Hydrothermal Vent
Biology.The com petition w as tough
and from over40 students, the best
presentationsw ere aw arded to Flor-
ence Pradillion (France) and Jason
Flores (USA ). Congratulations to

you both ! B ackground aboutboth
students is provided below and ab-
stracts of their presentations are
nclided on page 13 of this issue of
IR new s.

Students are encouraged to par-
teipate In future IR m eetingsand to
presenttheirw ork .0 utstending Stu-
dentAw ards w llbe given outdur-
ng the upcom ing SW IR w orkshop

UK)and the RTI (taly,2002).

InterR dgehom epage

W e are continuing to upgrade
and in prove ourw eb site tom axin -
ise inform ation transferand m ake it
userfriendly.Tom akeourhom epage
m ore mteractive w e have divided it
o tw o fram es. The latest infom a-
tHon aboutm eetings, announcem ents
and any other current, ridge related
item s isnow atyour fingertips, ac-
cessible directly from the lefthand

side fram e on ourhom epage. The
larger, right hand side fram e con-
tansthe fam iliarm enusw ith lotsof
ridge related nform ation.D ue to the
volum eof infom ation on ourw ebsite
abrief outline of w hat can be found
there is provided on page 9 of this
issue asw ellasbeing available from
ourw ebsite at the follow Ing URL:
http:/Avww Intridge org/latesthtm

W e encourage you to m ake use
of ourw ebsite and all the infom a-
tion that is available there.A s al-
ways, any comm ents and sugges-
tionsarew elcom eand rem em berthat
Talw ays like to receive updates and
new Inform ation aboutm estingsand
ridge related cruises, aswellas Job
vacancies and other ridge related
bits and pieces of Inform ation.

Agnieszka A dam czew ska

ThterR idge C cordinator

N ovem ber2001

IR Outdarding Studant Aw axd W 1mas

Florence Pradillion received a
"M agisere “ofcellularandm olecular
biology University Claude Bemard,
Lyon),anda "D EA ” of Physiology of
Invertebrates (University Piene et
M arde Curie, Paris) . She sarted her
DEA profkctin 1999 in the group of
M arine B iology of Frangoise G aillat
the University Piene etM arie Curie.
This project was on Alvinella
pompefna reproduction and devel-
opm ent. A fter that, she started her
PHD thesison the sam e projectand is
expecting to finishherPHD 1O ctober
2002.

Jason F lores graduated n 1995
from theCollegeofCharleston nSouth
Carmlina USA ) w ith a Bachelorof
Science in Biology. W hile there he

was Involved In several research
projkcts mcluding one of hisown on
the behavioral ecology of Tursiops
truncatus (the bottlenosed dolphin)
under the direction of Prof. Phillip
Dustan. Follow Ing graduation, Jason
participated I an ntemational re-
search program conducted at
K ristinebergM arineR esearch Station
(Sw eden) during w hich he becam e
hiterested n com parative invertebrate
physiclogy . Jason retumed to the U S
© attend graduate school atM oss
Landing M arine Labomtories (CA )
w here he w orked w ith Prof. Jam es
Nybakken studying the respiratory
adaptations of the deep-sea
pennatulid Umbellila Indahlito low
oxygen environm ents. During this

atthe 2™ Intemational Sym posium on D esp-sea
H ydrotherm alVentB iology

tim e Jason taught nvertebrate zool-
ogy labsatM LM L and also w orked
parttm easan ntem fortheM onterey
BayAquarim helping to develop and
m antan theirdesp-sea exhbit. Jason
com pleted hisM aster of Science in
M arine Science (San Francisco State
University) in 1999 and m oved on t©
Penn State University to work w ith
Prof. Chuck Fisheron the stuctural
and functional characteristics of the
hem oglobins of the polym orphic
tubew om ,Rdgeia piscesae, from the
Juan de FucaR dge. H isregearch has
been supported by a Penn State G radu-
ate Fellow chip and the NOAA W est
CoastN ational U ndersea R esearch
Centerasw ellastheN ational Science
Foundation.

Abstracts of these cutsand ing presentations are on page 13 of this issue of InterR dgenew s.
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InterkR idge Publications

The follow Ing TnterR idge publications are available upon request. Filloutan
electronic request from athttp:/Avww dntridge orxg/Act3 him 1
orcontact the TnterR idge office by e-m ailat intridge@ oriu-tokyo acjo

InterRidge

InterR dgeNew s:

Pastissuesof iterk dge N ew s, are avalable sarting w ith the first issue published 1n 1992 until the present. Thform ation
about the research articles published In each issue can be found on the ThterR idge w ebgite:
http :/Avww dntridge org/im-toc htm

The InterR idge N ew s issues published fiom 2000 (e. nterR dge New s 9 1 and all follow Ing issues) are available as
downloadable PDF files from the sam e URL address on the hterR idge w ebsite, using A dobe A crobat 4 0 or later
versions.

W orkshop andW orkingG roup R eports:

IhterRidge M OM AR M Onioring theM id-AtlnticR idge) w orkshop report, A pril, 1999.

terR ¥geM apping and Sam pling theA rcticR idges:A ProjectPlan,pp.25,D ecam ber1998.

OD P-InterR dge-TAV CEIW orkshop Report:The O ceanic L thosphere and Scientific D rilling nto the 21stC entury, pp.89.

InterR dge G IobalW orking G roup W orkshop R eport: A retic R idges: R esultsand Planning, pp. 78,0 ctober1997.

hterR dge SW IR ProjectPlan,pp.21,0 ctober1997 (evised version) .

InterR dge M eso-Scale W orkshop R eport: Q uantification of Fluxes atM id-O cean R idges: D esign /£ lanning for the Segm ent
ScalkeBoxExperi ent,pp.20,M arch 1996.

ThterR idgeA ctive ProcessesW orking G moup W orkshop R eport: E ventD etection and R egponse & A R dge C restO beservatory,
PP.61,Decemberl1996.

ThterR idge B ivlogical Ad H oc Comm ittee W orkshop R eport:B ologicalStudiesat theM id-O cean R dge C rest,
pp.21,August 1996.

hterR dgeM eso-ScaleW orkshop Report:4-D A rchitecture of the O ceanic L thosphere, pp.15,M ay 1995.

IterR dgeM eso-Scale ProjectSym posim andW orkshopsR eports, 1994 : Segm entation and FluxesatM id-O cean R dges:A
Sym posium and W orkshopsé& Badk-ArcBash Studies:A W orkshop,pp.67,June 1994 .

TteR idge G IobalW orking G moup R eport1993 : Investigation ofthe G IobalSystem ofM 1d-O cean R idges,pp.40,July1994.

TterR dge G TobalW orking G 10Uup R eport1994 : Tndian O cean PlanningM esting R eport, pp.3,199%4.

hterR idgeM eso-ScaleW orking G woup M eeting R eport, Cam bridge, UK ,pp 6,1992.

W orkshop and Sym posium A bstractVolum es:

TterR idgeW orkshop:M OM AR M Onioring theM id-AtlanticR dge) AbstractVolim e,pp.82,0 ¢t.1998.

hterR idgeW orkshop:M apping and Sam pling theA reticR idgesA bstractVolim e, pp.30,0 ¢t 1998.

Firsthtemational Sym posium on D esp-Sea H ydrotherm alVentB iology A bstractVolum e, pp. 118,0 ¢t 1997.

Fam-terR dgeM id-A tlnticR idge Sym posiim R esulsfrom 15N t0 409N . J.ConferAbs.1 2),1996.

OD P-InterR dge-IAV CEIW orkshop:TheO ceanic L thosphere and Scientific D rilling nto the 21stC entury, pp.126,1996.

Steering C om m iteeand Program Plan R eports:

terR dge STCOM M eeting R eport, K obe, Japan, 2001 . TterR dge STCOM M eeting R epott, Seattle, USA ,pp.6,1993.
itk dge STCOM M estingReport,W HO L, USA ,2000. hterR dgeM eeting Report, York, UK ,1992.

terR Yge STCOM M eeting R eport, Bergen, N orw ay, 1999. ThterR dgeM esting R eport, B rest, France, pp.39,1990.
IterR dge STCOM M eeting R eport, Barcelona, Spain, 1998. hterR dge Program PlanA ddendum 1997, pp .10, January 1998.
IterR dge STCOM M eeting R eport, Pardis, France, 1997. hterR dge Program PlanA ddendum 1996,pp.10,April1997.
terR dge STCOM M eeting R eport, Estoril, Portugal, 1996 . hterR dge Program PlanA ddendum 1995,pp 10,1996.

IhterR ¥ge STCOM M eetingR eport, K ¥1,G erm any, pp.22,1995. TterR dge Program PlanA ddendum 1994 ,pp 15,1995.
TterR dge STCOM M eeting R eport, San Francisco, USA ,1994. TterR dge Program PlanA ddendum 1993,pp.9,1994.
IterR dge STCOM M eeting R eport, Tokyo, Japan, 1994 . hiterR dge Program Plan,pp.26,199%4.
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InterRidge S:gn up Form
O rsign up on thew eb at:

http /Avww intridge org/Aignup him
You canuse thisform o pin curregularm ailing listto receive terR dgeNew s, orto be placed on our
electronicm ailing listand to be puton the electronic directory on thew eb htp :/Avww dntridge org).
Cunently there are over2800 scientistsactive mm id-ocean ridge research on ourm ailing list. Theelec-
tronic directory contains a listing of each researchers field of nterestand expertise asw ellas theirfiall
address infom ation . L inksare also provided to personal ordeparm entalw €o pages.

Ihdicatew hetheryouw ould ke to

O receive electronic notices and mformation (nclude your e-m ail address)
O receive the IR new s and be on ourm ailing list
O this isa change ofaddress notice

Nam e (Tile, Fist, Last

D epartm ent/mstute

Address

Ciy State ounty

PostCode Country

Phone: Fax:

oty oode) s code)  mumber County code) sa code) Tom Ber
E -m ail:
WWW :
W hatareyourfieldsof nterestexpertise?

[1Back-A rcBasins UG avity (] platekinem atics
[IB iochem istry [JHeatFlow [JRheolgy
LB iogeography LH ydmology [] seafloorM orphology
1B blogy LH ydiothem alventsplmes  [Sedin entology
O cmgalstucture [ LarvalD ispersion [ ISeism ology
LEwbgy U Law Policy [ stmictumalgeology
[]EJectiom agnetiam [IM agnetiam L] sulfideO res
DEngieerig/msmmentaton. (M icbiobgy [ Tectonics
[]Eventdetecdonand response 1M odeling []UnderseaTechnology
]G enetics [ Jophlies [JVole=nology

[JG eochem istry [ Petrology L]0 ther
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The InterR idge office m aintains an extensive w eb
site containing various types of mform ation lncluding
upcom ing m eetings, scheduled ridge related cruises,
job vacancies asw ell as 9 different databases. These
databases on the InterR idge w ebsite w ere nitated In
resgponse to a request by the mtemational com m unity
to have a ‘centralised’ clearing house for inform ation
collected by scientistsalloverthe w orld so thatrelevant
nform ation is readily available t everybody at one
site. A brief sum m ary of what can be found on the
InterR idge w ebsite is available at:

http:/Avww Intridge org/latesthtm

W earepleased thatthe use of the nterR dige w ebsite
is steadily increasing and w e continue t encourage
youm ake use of this resource and to continue to subm it
the latestinfom ation to ouroffice . Tom akeocurhom epage
m ore Nteractivew ehave divided tinto tw o fram es.Onthe
lefthand side fram e you now have atyour fingertips the
latest nform ation aboutm eetings, announcem ents and
any othercunent, ridge related iem s. The righthand side
fram e contains the fam iliarm enus, the general contentsof
w hich are outlined below .A salw aysany comm entsand
suggestsions are alw aysw eloom e.

Thenew aliasforthe R w ebsitem akestheURL easy
to rem em ber, you can now access the nterR idge hom e
site by sin ply typing http:/Avww Intridge org

1) Inform ation section

This section provides links to R idge related
m eetings, cruises and otherm iscellaneous nform ation,
asw ellas a little bitabout IhterR idge structure and its
role, including: Latest ridge related New s; an
Introduction to what is InterR idge, w ith a short
description of the nterR idge program m e, outlining the
objectives of the program m e as w ell as m anagem ent
structure and nationalm em bership of nterR idge; as
w ell as a calendar of intemational conferences,
m eetings and w orkshops.

2) A ctivities section

This sectdon is concemed w ith the scientific and
m anagem entstructure of mterk idge. Them enus 1n this
section are relatively unchanged from the ones that
w ere presenton the original hom e page. This section
includes an outline of the scientific purpose of
InterR idge; a description of the activities of the IR
w orking groups, w hich are responsible for directing
different agpects of ridge research .An outline of the

nterk dge W ebsite
http ://v ww Intridge org/

currentw orking groups and updates of theiractivities
can be found here. H ere you can also find links to
m ajorprojects that nterR idge is curnrently involved
Tn and projects thatare directly relevantto nterR idge
activides - such asM OM AR and M arine Protected
A reas project. A dditionally, n this section, you can
find a list of all the publications distributed by the
InterR idge office asw ell as a list of the InterR idge
N atdonal C orrespondents, and their contact details,
from allofourM em berN ations.

3) InterR idge databases section

One of the m ajor objectives of InterR idge is to
facilitate the advancem ent of ongoing w ork of
individuals, national and intemational groups by
providing centralised infomm ation and data-exchange
services. Thus, w e m alntain a num ber of databases
thatcontain data subm ited from R idge scientists from
around the world. W e rely on contributions from
ndividuals to continuously update the nform ation
and Increase the num ber of records. Iwould like to
take this opportunity to encourage everyone to
becom e fam iliarw ith the databases on ourw ebsite
and contribute inform ation on a regular basis to
ensure that this im portant resource contains current
and up to date Infom ation.A list of the databases
m aintained by nterRk idge w ith a brief introduction
can be found on ourw eb site at:
http :/Arww Intridge org/datal htm 1

The IR office alsom aintainsa database w ith contact
details of scientists mvolved in ridge reserach.To
add yournam e and contact details t the electronic
database just click on the "M ailing list sign up” on
the hom e page and fill in the signup fom .

Furthem ore, you can calculate the spreading rate
of the sea floor at any place around the globe!

H ydrotherm alk cologicalR eservesPage:
http:/A/ww dntridge org reser-db him

This page lists all the cunrent ecological reserves
that have been proposed at hydrothem al vents.
These vary in breadth and scope; at Juan de Fuca
the Canadian govemm ent has proposed the
Endeavourvent field as a pilotm arine protected area,
w hile other reserves consist of requests from
individual scientists conducting experim ents in
specific areas. There isalso an on-lne form to subm it
reserves to the page.
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O verview of InterR dgeW orking G roups
M ore Inform ation on w orkng groups can be found on curw ebsite;

http:/Avww dntridge org/act2 him 1

A rcticR dges

Objective: Coordinate planning
efforts form apping and ssm pling
the A rctic R idges.

CurrentActivites: C oordination of
Tntemational cruise t the G akkel
Ridgen2001.

Chair: ColnDevey G em any)

W G members:G A .Chetkashov Rus-
si),B .J0.Coakley USA),K .Crane
UsSA),O .Dauteuil France), V.
G Jebow sky Russi), K .G ronvold
(Iceland),H .R .Jackson Canada),
W . Jokat (Gemany), Y.
K ristoffersen Womw ay), P. J.
M ichael USA ),K .J.Young Ko-
rea), N .C .M irchell UK),H .A .
Roeser Gem any), H .Shin amuma

(Japan),Y .Nogi (apan),C .L .Van
Dover USAa) .

Back-ArcBashs

O bectives: Sum m arize pastw ork on
Back-A rc Basms and coordinate
future studies.

CurrentActivities: Com piling report
on pastw ok InBack-A rcBasins.

Chair: SangM ook Lee Komea)

W G members: Ph.Bouchet France),
J-L .Charbu Fmnce),K .Fujioka
(Japan) E Gréck Gpai),P Herzly
G em any) ,J. Ishibashi Japan),Y .
K do Japan), SM .Lee Kora) R .
Livem ore UK ),S .Scott Canada),
R JStem (JSA ) K Tam aki(Bpan),
andB .Taylor USA).

G balD »ialD atabase

Objective: Establish a database of
globalm ultdbeam bathym etry and
other data form id-ocean ridges
and back-arc basms.

CurrentActivities: Com piling data.

Chair: Philippe B Iondel UK )

W G members:J.S .Cervantes Spain),
C .Deplus France),M .Jakobsson
(Sweden),K .Okno Japan),M .
Ligi @ly),R .M acnab Canada),
T.M atsum oto (Japan), K .A .K.
Raj (ndia),W .Ryan USA),and
W .W einrebe Gemany).

B blogicalStudies

Objectives: O bjectives of the N ew
biclogy W G are outlned on page
11 of thisissue of R new s.

Chairs: F Gaill (France) and S K .
Juniper Canada).

W G members:M . Biscoio Portugal),
O GEre Gemany),JH Hyun G.
Korea),A .M etaxas Canada) T .
Shank USA),K .Takai (Japan),P.
Tylr UK ) and F.Zal France)

G TobalD isrdbution of
H ydrotherm alA ctiviy

Objectives: Target key areas of the
global M OR that should be
explored forhydmotherm alactivity
and coordinate intemational
collaboration t© explore them .

Current Activitdes: O rganizing the
Interk idge Theoretical nstitute
on the Therm al regin e of O cean
Ridgesand the D ynam icsof Hy-
drotherm alC irculation to beheld
9-13 Septem ber2002, Taly.

Chair: ChrisR .Geman UK)

WG members: E.Baker USA),Y.J.
Chen USA),D .Cowan UK),T.
Gamo Japan),E .G rAcia Spain),
P.Halbach Gemany),S.M .Lee
Korea), G.M assoth N .2), J.
RadfordKnoery France),A L.
Reysenbach (USA),D .S.Scheirer
Usn),S.D .Scott Canada) K .G.
Speer USA),C .A .Stein USA),
V.Tunnicliffe Canada) and C .L.
VanDover USA).

H otSpotR dge nteractions

Obpectives: ThisW G w as form ed dur-
ng the 2000 Steering Comm itee
m eeting to prom ote and faciliate
global research t© better under-
stand the physical and chem ical
interactions betw een m antle
plum esand m id-ocean ridges and
their effects on seafloorgeclogi-
cal, hydrothemm al, and biological
processes.

CurrentActivites: The agenda forthis
new W G isbeing developed.

Chair:J.Lin USA)

WG members:R K .Dwlia (hdi),d.
Dyment (France), J. Escartin
France),J.Freire Luis Porwugal),
E.Grach (Spann),D W .Gwham
USRA) K Hoemk Gemany),G T.
o USA),LM .M acG regor UK )
N .Seam a (Japan), F.Sigm undsson
(Ioeland)

M onimoringand O bessrvatories

Objectives: D evelop detection
m ethods of transient ridge-crest
seism ic, volcanic and hydro-
them alevents, and the logistical
responses o them .

CurrentActvites: O rganisation of the
secondM OM AR workshop.Ob-
Jectivesof the w orkshop are listed
on page 12 of this issue of R
new s.

Chairs: JavierEscartn France) and
R icardo Santos (A zores,

Portugual)
WG menber:K .M isuzawa (Japan)

SW IR

Objective: Coordinate reconnais-
sance m apping and sam pling of
the Southw est Tndian R idge.

Current Activities: O rganisation of
the SW IR workshop.

Chair: CatherneM ével France)

WG members:M .Canals Spann),C .
Geman UK),N .Grindlay USA),
C.Langmuir USA),A .LeRoex
SouthA frica),C .M acL.eod UK),
J.Snow Gem any),T.Kanazawa
Japan) and C .L VanDover USA ).

Undersea Technology

O bective: Foster the developm entof
undersea technology and dis-
sem nate nform ation about it.

Chair: SpahrC .W ebb USA)

WG members: J.R .Delaney USA),
H.Momma {Japan),J.Kassham
Japan),M .K hoshia Japan),A .
Schultz UK),D .S.Stakes USA),
P.Tarits France) and H .V illinger
Gemany).
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SW IR W orkIng G roup

CatherineM évelfm evele ccrjussieu fr)

Laboratoire de G eosciencesM armnes, Universite P ferre etM arie Curde, France

Ten years ago there w as very
Iittle know ledge aboutthisulra slow
ridge. Now we have complete
bathym etric coverage of the ridge
from the RTJto the BTJ.Thisisa
m ajor achievem entw hich hasbeen
facilitated by the InterR idge pro-
gramm e. hparallel o them apping,a
System atic sam pling of the ridge axis
hasbeen conducted . Tt isnow possi-
ble to evaluate the nfluence of the
M arion and B ouvet hotspots on the
ridge, both on the m oxphology and

the chem istry .how ever, seism icstud-
ies are sill required t© understand
the deep sttucture of the ridge.

H ydrotherm alactivity along this
ridge is stillvery poorly known.Sev-
eralnephelom etry signalshave been
docum ented w ith M A PR s m ounted
on the TOB Icable betw een 58° and
65°E .M oreover, dead chin neyshave
been collected at64 °E .H ydrothemm al
deposits associated w ith
serpentinites have also been docu-
m ented In the eastem portion of the

ridge. To date, how ever, no active
fieldw ith associated biology hasbeen
observed. Further studies are re-
quired t get som e idea about the
distribution ofhydrothemm alactivity
on thisultra slow gpreading ridge.

A workshop to synthesise the
current know ledge gained and t©
decide future research on the ndian
R idgehasbeen scheduled . TheSW IR
w orking group w illbe term hated at
thew orkshop tobeheld mApril17 -
19,S0C,UK.

B 1ology W orking G roup

Kin Junjper ((miperkin @ ugam ca)andFrancgoiseG ailf (fancoie gaille v jussieu )

G EO TO P, Universite du Q uébec & M ontréal, Canada
“Laboratoire de Biologie M arine, U niversité P ierre etM arie Curie, France

Interk dgeB blogyW G M estings

The Interk dge B iology W orking
G roupm et B rest, Franceon O ctober
7, during the the nterR idge H ydro-
themm alV ent B iology Sym posiim .
M em bers discussed possible topics
forfiture w ork of the new Iy reconsti-
tuted w orking group and identified
the follow ing item s forneartem ac-
ton:

1) C ode of C onductB est Practices
Statem ent

A sa follow -up to the nterR idge
W orkshop on the M anagem entand
Conservation of H ydmotherm alV ent
Ecosystem s, m em bers agreed to de-
velop abriefC odeof C onductorState-
m entof B est Practices for future re-
search activities at deep-gea hydro-
therm alvents. The docum entw illbe
Tim ited to proposing practices forre-
gearch activitesonly .H ow ever,m em -

bers agreed thatdevelopm entof such
a code and adherence to itw ould aid
T es@blishing the nterR idge as an
authority for the provision of advice
on m anagem entand congervation of
ventecosystem s to regulatory agen-
cies and to Industres, such as eco-
touram , bioprogpecting and deep-sea
m ning.A daftaode/Aatem entw illbe
circulated am ongstiW G m em bersover
the nextfew m onths, w ith the goalof
producing a final docum ent by
1% M arch,2002.

An open discussion on conserva-
ton issues w as held during the Hy-
drotherm alV entB iology Sym posiim
T Brest, on the evening of O ctober10.
M ore than 80 sym posium participants
attended the discussion that began
w ith a brief presentation of legaland
Jurisdictional agpects of deep-sea
conservation by Lyle Glowka.M r.
G Iow ka is an environm ental law yer

gpecialising In applications of the
B iodiversity C onvention and the Law
of the Sea Convention t© conserva-
ton issues.

2)D ataBass/mventory

M em bersagreed to exam ineonce
again the possibility of establishing
a data base and inventory of bio-
logical collections from hydrother-
m alventecosystem s.This idea dates
back to the form ation of the original
Biology W G .V oluntary participa-
ton has been dissppointing despite
the potential valie of the data base
for fostering collaborations and
sharing of sam ples, potentially re-
ducing sam pling im pacton heavy-
use areas and providing opportuni-
tes for research to scientists w ith-
out access to deep subm ergence
facilides.

M em bers agreed t© explore the
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possibility of obtaning fimding from
a private foundation, to develop the
data base, placing em phasis on the
contribution of the effort to know 1-
edge ofm arine biodversity . Funding
would be used to hire a post-doc to
visit laboratories holding significant
collections of vent organism s and
develop a data base.

3)R em ote0 bservation A pplications
forB iology -W orkshop

M em bers pointed out the need
forventbiologists to catch up w ith
otherdisciplines in developing tech-
niques and approaches that w ould
allow them t take advantage of ca-
bled and autonom ous seafloor cb-
servatories thatare presently atvari-

MOMAR

ous stages of developm entand plan-
ning. A location and date for an
InterR idge w orkshop on "Rem ote
SeafloorO bservation Toolsand A p-
plications forH ydrotherm alV entB i-
ology" w illbe explored by the W G
overthe com Ing w eeks, w ith thegoal
of holding a w orkshop w ith the next
year.

JavierEscartin' escartin@ corojussieu fr) and R icardo Sendio Santos rcardo@ dop uac pt)

Laboratoire de G éosciences M arines, Universite P erre etM arie Curde, Pards, France
M AR -D ept. of O ceanography and F isheries, U niversity of the Azores, H orta, Portugal

IIM OM AR W orkshop - Tow ardsplanning of ssafloor cbservatory program s for
theM AR region. June2002,H orta A zores, Portugal)

The mandate of MOM AR
M Onitoring theM id A tlanticR idge)
Isto encouragem ultidisciplinary stud-
JesattheM d-A tlanticR idge,w ih the
ultim ate goalof developing cbserva-
tory-type efforts on the A zores area,
encom passing the Lucky Strike,
M enezGw enandR ainbow hydother-
m alvents, to characterize thisportion
of the ridge and understand the inte-
gration of tectonic, volcanic, biologi-
caland hydrothemm alsystem sin space
and tim e. The chosen site is logistd-
cally favourable forrepeated orper-
m anentobservations due to its close
proxin iy totheA zoresislnds Cucky
Strke<200nm from Failiskbnd) Badk-
ground inform ation on the area of
Interestand on scientific goals of the
M OM AR projectm ay be found in the
ScientificR eportofthe firstM OM AR
W orkshop (Liisoon, Portugal, 1998):
http : //ariton .oriu-tokyo .ac.jp/
~Intridge //m om ar/freporthim
The in m ediate task is the organi-
zation of a IIM OM AR W orkshop,
thatw ill take place m M ay 2002 in
Hora @ zores, Portugal), hosted by
the University of the A zores, M AR
and the ISR -A ssociated Labomatory .
This w orkshop mtends t© bring -

gether scientists w orking on active

m id-ocean ridge processes nterested

T long-temm , n-situ observations n

the MOM AR area. Due to the

m ultdisciplinary nature of cbserva-

tory studies, and the technological

challengesposed, the W orkshop w ill

encom pass all disciplines, including

Biology, Fluid Chem istry,

G eochen istry, G eology, G eophysics,

O ceanography, and Engineering. The

W orkshop should:

a) define the scientific dbectives o e
pursued In the next 5-10 years:
Ihtegration ofbiological, voleanic,
tectonic, hydrothemm al and
oceanographic processes In tim e
and space

b) identify the technology and
nstrum entation available for
cbservatory-related studies, and
future developm ents required:
AUVs, moorings, ROVs,
subm ersibles, data collection/
storage franam ission, ete.

¢) define the type of experim ents t©
carry outin the fitttre and establish
a realistic In plem entation plan
based on the scientific goals, as
w ellas tedhnologicaland fimding
constramns

d) define the procedures form ana-
gem ent and integration of
scientific data

e) establish links w ith existing
national and intemational
observatory-related projects:
data and connector standards,
transfer of technology

f) discuss and evaluate m anagem ent
proposals of study sites, and
aspects related w ith scientific
nterpretation and dissem nation
forthe general public

g) discuss and evaluate possibilities
and strategies for fimding of the
observatory

W e plan t have two days of
discussions am ong differentw ork-
ng groups, w ith very few key alks,
and one day t© w rite the results. The
w orkIng groups w illbe determ ned
based on the num ber of attendants
and theirexpertise. The precise for-
matoftheW orkshop, detailson the
schedule, official announcem ent
and registration w illbe announced
ata latertim e, notlater than January
2002 .V igitthe nterR idgehom epage
for the latest infomm atdon on the
M OM AR workshop.
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Presentation abstracts from the the 2°¢ Intermational
Sym posium on D esp-sca H ydrotherm alVentB iology

Tem perature sensitivity in em bryos of the therm ophilic hydrotherm alw orm

Alvinella pom pejna

FlorencePradillont B miceShillio' ,CraigM .Y oung? ,FrangoiseG ailt

U niversité Pierre etM arie Curie, FRANCE .
D epartm entofLarval Ecology, H arbor Branch O ceanographic Tnstitution, FL 34946, U SA.

Tem perature sensitivity isonekey
factor that controls the distributions
ofm arneorganism s.Therleoftem -
perature m ay be particularly in por-
tantatdeep-sea hydrotherm alvents,
where steep tem pemture gradients
occuratcentin eterscalesand organ-
ism sareunusually therm otolerant. The
polychaete A vinella pom pejpnabuild
tubes on the w alls of hydrotherm al
chin neys, w here they are exposed to
high tem peratures ©0-50°C and ex-
ceptionally higher) . The influence of
tem perature on early life-history
stagesram anscom pletely unknow n.

Studiesofem bryology and larvalde-
velopm ent at vents are In portant to
ourunderstandingofhow thesshighly
goecialized species locate and colo-
nizenew sitesihadynam icandephem -
eral habitat. H ow ever, the study of
em bryos and larvae from hydrother-
m alvents is alw ays problem atic be-
cause of the high pressures atw hich
the Jarvaem ustbe reared . The larvae
of siboglinid polychaetes
(“westim entiferan” tubew orm s) have
now been reared from both cold seeps
andhydrotherm alvents.H ere,w euse
pressurevesselsto rearearly em bryos

of Alvinella pom pejpna for the first
tim e, and t© nvestigate tem perature
sensitivity In these early life-stages.
O urresultsshow alargedifference in
tem perature tolerance betw een
adults and em bryos, that precludes
thepossibility of directdevelopm ent
Tn adultcolonies. The data also sug-
gest that early em bryos m ight dis-
perse long distances w ith cunents,
T a sate of developm ental arrest,
com pleting developm entonly w hen
encountering them oderate tem pera-
tures found nearthe bases of hydro-
therm alchin neys.

Structuraland finctional plastcity of the extracellilar coelom ic flud
hem ogltbms from the polym orphic vestim entiferan tubew orm , R dgeia piscesae

JasonF .Fres' ,B N .Gree?® A D .Jones’,S .Hourdez' ,JK .Freytag',R .Thom pson',and C R .Ficher

'Penn State University, D ept. of Biology, *Penn State U niversity, D ept. of Chem istry, °M icromassLitd., UK

A1l vestim entiferan tubew om s
require hydrogen sulphide H,S) o
fuel carbon fixation by their
endosym biontsand som e gpeciesm ay
e exposed t© potentially lethal lev-
els. The key to handling H S in
vestim entiferanslies n theextracellu-
Jarhem oglobinscontained n thevas-
cularblood and coelom ic finidw hich
are capableofreversibly binding oxy -
gen and sulfide. D ifferent
vestim entiferan species are exposed
o very different environm entalH S
levels. Riftia pachyptila is moutinely
exposed to relativelyhigh sulfide con-

centrations n itsephem eral,high flow

hydrotherm alventhabitats along the
EastPacificR isew hilecold seep spe-
cies such as Lam ellibrachia luymesi
are adapted o stable, low -sulfide en-
vironm ents. The polym orphic
vestim entiferan R dgeia piscesae, in-
habiting sites along the Juan de Fuca
Ridge (JFR ), offersaunique oppor-
tunity to observe one tubew om gpe-
clesthatcan thrive in eitherephem exal
high-sulfide or diffuse low -sulfide
habiats. W e have begun a detailed
analysis of the vascular blood and
coelom ic fluidsfrom tw overy differ-

entm orphotypesofR .piscesae from
very distinct environm ents. One
momwh (short=fat) nhabits areas of
relatively active, diffuse flow chin -
neys, and the other (long-skinny)
m orph is found In areas of very low
flow onthebasalt.0 urresultstodate
show that structural differences in
the 400 kDa coelomic fluid
hem oglobin between R. piscesae
m orphotypes appearto relate to dif-
ferences in the sulfide binding char-
acteristics w hich m ay be a resultof
environm entaladaptationsalong the
JJFR .
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H ydrotherm alvent and seam ount fauna from the southemn
Kerm adec Ridge, New Zealand

M R ClrkandS.O ‘Shea

National hsttute of W ater and Atm ospheric Ressarch, PO Box 14-901, W ellington, New Zealand

Seam ounts are both prom nent
and w idely distrbuted features in
the m arine environm ent. H ow ever,
w ithin theN ew Zealand region very
little is know n about theirphysical
and biological processes. Since
1998,N W A scientistshave studied
a varety of seam ount habitats ©
better understand the role and dy-
nam ics of seam ounts In the m arine
environm ent, partdcularly theireco-
logical uniqueness. O ne aspect of
this is the discovery of a diverse
vent fauna associated with the

active hydrothem al venting of
southem K erm adec arc volcanoes.
A ssociated w ith the convergent
Pacific - A ustralian plateboundary,
the southem K em adec arc volca-
noes form an active arc frontof 13
edifices between 37° and 35°S
W right, 1997).A num ber of these
volcanoes have active hydrother-
malvents [de Ronde etal., 1999),
ncludingRum ble ITT,Rum bleV ,and
Brwthers Fig.1).A spects of their
volcanism and venting are becom -
ng betterknown, but to date there
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Figurel.Location ofthe southemK erm adec seam ounts, to thenortheastofthe

North Islkend of New Zealand.

has been no description of the vent
biology .H erew epresenta firstpre-
Iim nary description ofthe southem
K emm adec ventbiology .

n November 2000, NIN A un-
dertook a short stll-cam era and
tow ed-sled survey ofR um ble TTIT from
R N Kaharoa, during w hich hydro-
therm al-vent fauna new to science
orto New Zealand waters w as re-
corded. One key Indicator species
ofventfauna proved to be an unde-
scribed species of bivalve, genus
Bathym odiolus - the sam e gpecies
know npreviously from adeadvalve
from the B mothers seam ount, north-
eastofRum ble ITT. Tw o sled traw 1s
caughtappreciable num bersof this
Species, from those very recently
settled to gpecin ensof shell length
150mm .

A second survey onR N Tanga-
roa was carrded out In M ay 2001.
The objectives included faunal n-
ventory of severalseam ounts, based
on photographic records and ben-
thic sam plngprincipally from Rum -
ble II1, B rothers caldera, and Rum -
ble V volcanoes. Photographic
transectsw ere carried outn a star-
burstpattem centred on the sum m it
ofeachofRum ble ITTandRum bleV
seam ounts.V ideo and stillcam eras
w erem ounted I an acoustic fram e,
and towed slowly along each
transect at 3-4 m above the sea
floor, from each summ it to 1000-
1100 m on the flanks.W hile video
pictures w ere taken continuously,
the digitalcam eraw asactivated re-
m otely ; fram e position w as contin-
uously m onitored using an acoustic
system from the ship.hadditon,a
total of 52 epibenthic tows were
com pleted from allthree seam ounts.
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Species diversity, density and sub-
statum type proved to be highly
variable, ndicating that the distri-
bution of bottom type and fauna
w asvery “patchy”,both w ithin and
betw een seam ounts. This w as par-
tdeularly evidenton Rum ble ITT for
Bathym odiolus, the distdbution of
w hich, based on cam era and video
w oxk ,appeared localized to a single
transect, and t© about 100 m dis-
tance. Bathym odiolus was m ore
w idegpread I distribution on Rum -
blev.

On nactive seam ounts large or-
ganism s, particularty the cnidarians:
G orgonacea (especially species of
Keratoisis, Narella, Paragorgia,
M etalogorgia and Chrysogorgia),
Scleractinia (especially species of
Enallopsamm ia, Solenosm ilia,
D esmophyllum and Caryophyllia),
Antpatharia (especially species of
Antpathes, Parantipathes, Bath-
ypathes and Leiopathes) and ®© a
lesser extent the sponges, Porifera

H exactinellida:gen .et.gop .ndet.),
characterize sessile m acrofauna.
Such sessile m acrofauna is effec-
tvely absent from active seam ount
features, exceptforisolated regions
on their flanks orbases.

The fauna of the actively vent-
Ing seam ounts isappreciably differ-
ent from that of adjacent nactive
seam ountand ridge-system s.A pro-
visional list of taxa from these
Seam ounts contains som e 100 spe-
cies, but a num ber of Phyla aw ait
processing. Groups forwhich we
have a m ore com plete description
are the Crustacea, M olhisca and
Echinodem ata,uponw hich the fol-
low Ing account is based.

Am ongst decapod Crustacea a
suite of gpecies belonging to the
hydrotherm al-vent specific genus
Alvinocaris (prelim inary sorting
identifies 3 species), and several
additional presently unidentified
shyvim p genera and species, are rec-
ognized. These are all associated
w ith them ostactively venting envi-
ronm ents.

The brachyuran fauna associat-
ed w ith these vents com prises four
closely related C arcinoplax species,

ncludingone likelynew to science;
three speciesattrbuted to P ilum no-
plax, tw o possibly new t© science;
oneofBythograea (forthe firsttim e
recognized from New Zealand wa-
ters) ; one t© a sin ilarly sized crab
gpecies that presently cannot be
attributed to genusorspecies; three
m ajilds (spidercrabs), one hitherto
unknow n speciesatiributed t Sphe-
nocarcius, the near-cogm opolitan
Archaeopsis thom soni @lso forthe
first tim e recorded from New Zea-
land w aters) , and one leg of a large-
bodied species attributed to the
genusP latym aia (@lthough the spe-
cies isunlike any other n the r=la-
tive proportons of leg segm ents,
and in the extent of spnation) ; the
bizarre parthenopid Tutankhamen,
also new ly reported forNew Zea-
land w aters; and one portunid, pro-
visionally attributed to Ovalipes
molleri. O fthese, Bythograea ,Gen.
et. go. Indet. and possibly one spe-
cies attributed to Pilmnoplax are
likely vent specific, w hereas m ost
others, despite their presently be-
ngknow nonly from ventand prox-
In alenvironm ents,ornew ly record-
ed from New Zealand waters, are
likely to representam bientdeep-sea
ntruding fauna. The occunrence of
O valipes ?m ollerd isunusual,asthis
goecies isknow n from northermm ost
New Zealand from shallow w ater,
and central-eastem New Zealand
(Chatham R ise) from approxim ately
400m depth; ithasnotearlierbeen
recorded from seam ounthabitat,nor
from the depths atwhich it occurs
here;portunid crabsare know n from
ventenvironm ents, butare noteco-
logically 1im ited to them . O fthe 14
Soeciesrecognised from thisregion,
only speciesofC arcinoplax, P ilum -
noplax, Archaeopsis and O valipes
arerecognizedw ithm orew idespread
regionaldistibutions.

The galatheid fauna (Cmstacea:
Anom ura) com prises 13 species, of
w hich only one can be attributed t
gpecies (Phylladiorhynchus pusil-
us — a widespread and comm on
gpecies, historically referred to
Galathea); 12 of these galatheids
areknow nonly from thiscom plexof

vents. O f these 13 gpecies, 8 are
referable to the genusM unida, and
only oneofthem isknown from any
otherdeep-sea location around N ew

Zealand. Two of the species are
referable to M unidopsis (s1.), w ith
both presently knownonly from the
m ostactive venting region on B roth-
ers seam ount; one furtherspecies is
referable t© each of the genera Eu-
munida and Alanius. The anom u-
1an fauna of B rothers seam ountcom -
prises one further sm all-bodied 1i-
thodid — a species of Paralom is,
sin ilartobutnotconspecificw ith P .
Jm steci. This ventdw elling Par-
alom isalsodiffersfrom P .gp. (sensu
M acpherson,1990),a speciesrarely
found in, but widely distributed
throughout our w aters.

Tw elve bamacle species (Crus-
tacea:C iripedia) are represented in
vent-and proxin alsam ples,ofw hich
a relatively high proportion can be
attributed to genus and species (re-
flecting both relatively mtense and
recent interest In this group); 8 of
them appear to be unique to this
com plex of active seam ounts. N ew
recordsforN ew Zealandw atersare
m ade for species In the genera An-
nandaleum ,M etaverruca, Triangu-
loscalpellim and Am igdoscalpel-
um ,butm ostare replacem entnam es
for species previously recorded in
the genera Verruca and Arcoscal-
pellum (Foster, 1978 ; Buckeridge,
1983). Neolepas, a vent—specific
genus of bamacle represented In
our waters by N. osheai only, is
known from Brothers seam ount,
solely from areas of active venting

Buckeridge,2000) . A notherrem ark-
able find forthe region is from the
genus Chionelasmus, of which a
unigque specin en from Rum ble ITTis
only the second-known from New
Zealand w aters; the specin en ispro-
visionally attributed to C .darw 11,
the sam e as that recorded by Foster

(1981) from theK e adecs;Chione-
lasmus isnot ndicative of venten-
vironm ents. O nly tw o ofthe species
known from this area, Poecilasma
kaem pferiand Sm ilium acutum ,are
w Idely distributed throughoutN ew
Zealand w aters, and both are abun-
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dantly represented in collections
from non-venting environm ents.

M olliscanum erically dom nate
the fauna from these vents, w ith the
largest and m ostabundantbeing at
leastone, butpossibly tw o gpecies

ofm usselreferable t Bathym odio-
lus. Specinens that reach total
lengthsof~ 350mm havenow been
recovered, w ith speciesbeingm ost
abundantonRum blesTTandV .Live
ndividualsareunknow n from B roth-

Figure2 A new genusofbrgebodied asteroid ,onadensebed ofBathym odiolus
., from Rum ble IITseam ountatadepthof380m .

Figure 3 .The softcoralAnthom astusrobustus,at500m depth from Rum bleV
Seam ount.

ers. Large gastropods are uncom -
m on,butone, a speciesattributed to
Gmynobela, appears lim ited to are-
as of active venting; these speci-
m ensdifferfrom any refered t© the
genus Phym orhynchus typical of
vents W arén and B ouchet,2001) or
am bientdeep-sea environm ent (sen-
suB ouchetandW arén,1980:25-27,
Figs70-73).A tleastlocally, Bathy-
modiolus,Gmynobela,and anum ber
of am aller presently unidentified
gastropod species found am ongst
vent sam ples are lkely t© be true
vent fauna. Suwprisingly, the two
largestand m ostfrequently collect-
ed gastropods from and proxin alto
these ventsites are Fusitriton m ag-
ellanicus and Ranella olearium -
neitherventspecific,w ithbothw ide-
Iy distdbuted throughoutN ew Zea-
Jand w aters, m ostoften on softsed-
Im ents of the continental shelf and
plateau. Them ostabundantgastro-
pod from this region is the small
Nassarius epham illus, a species
also w idespread In geographic and
bathym etricdistribution throughout
ourw aters.
The asteroid Echhodem ata:
A steroidea) fauna of these active
Seam ounts is not particularty di-
verse, In the sense thatonly 10 spe-
ciesare know n, but its com position
is rem arkable In that a dispropor-
tonate num berof these species are
new to scienceortoNew Zealand in
general. In addition to one new
genus and species of large asteroid
(Fig.2),the fauna containsa further
3 new species, and a further genus
and speciesnew Iy reported from the
southw est Pacific. The follow ing
have been identified to date: Allos-
tchaster sp., Anseropoda sp., Co-
ronaster sp ., C osm asterias dyscri-
ta, Henricia compacta, Leilaster
radians fpreviously known from the
N orth Pacificand A tlantdcO ceans),
M ediaster sp., "New genus new
Species”, Plutonaster complexus
and Sm ilasterdiassp. Am ongstthese
speciesonly C osm asteriasdyscria
and Henricia compacta are, else-
w here, both com m onandw idely dis-
trbuted .. Fourgroups, Anseropoda
p.,Sm ilasteriassp. M ediastersp .,
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and the large starfish referred to as
"N ew genusnew species” ,areknow n
only from this region - the latter
likely the only ttue ventendem ic.

The ophiuroid Echnodem ata:
O phiuroidea) faunaofthisregion is
quitediverse,w ith 19 speciesrecog-
nized,although 11 havenotbeen,or
presently cannot be attributed to
Species. At the generic level the
m ajority arew idely distrbuted, but
at the species level, Asteroschema
bidw illae, O phiom ycessp .and O phi-
oscolex sp . are rare, and O phiom y-
ces 5. and O phioscolex sp . proba-
bly representnew species, the form er
seem Ingly endem ictoRum ble ITT.

The dissim ilarity n fauna be-
tw een active-venting and nactive
seam ounts north of New Zealand
m ay reflecta variety of factors in-
cluding the obvious spatial control
of unique vent-fauna and substrate
stability . The lack of the latterm ay
preclude establishm entoflong-lived
sessile gpecies, and likely lim itthe
establishm ent of associated am all-
erbodied sessile and m obile com -
muniy stuctures. Carbon dating
C**) of wo large-bodied (o ~ 3m
colony height) gorgonian species
of Keratoisis and Paragorgia re-
vealm Inim um colony agesof~ 350
and 500 yearsrespectively (w ith,no
w ay of determ ning nataland m ost
recentportionsofany given colony
due t© damage and grow th fom ,
thus, absolute age cannotbe deter-
m Ined). The degree of substratum
stability required forsuch long-lived
Species is unlikely to exist In an
environm entassociated w ith active
volcanism . W ith the exception of
the byssally attached Bathym odio-
Tusm ussel, the fauna of these active
seam ounts is accordingly charac-
terized by a diverse assem blage of
an all-bodiedm obile species.

In brief, the fauna of each
seam ount can be chamacterized as
follow s:

Rumble III: the main groups
represented were crustaceans

(especially Brachyura and

G alatheidae), Gastopoda, and

echinodem s O piuroidea

contained 10 species). There are

Tkely tobetw o speciesofthe large
vent m ussel Bathymodiolus.
Starfish were offten cbserved on
the mussel beds, i partcular a
large bodied asteroid, sin flar to
Scleracterias, but wamanting
Separate generic recognition
Fig.2).

RumbleV :Brachyuma, G alatheidae,
and O phiiroidea again dom hnate
the dentified fauna. The m ussel
Bathym odiolis and sm allpraw ns
of the genus A vinocaris are vent
goecies. The bizane solitary soft
coral Anthomastus robustus,
previously known only from the
GulfofM exioo,islocallyabundant

Fig.3).

B rothers:B amaclesand G alatheidae
w ere dom Inant crustaceans, w ih
echinoderm sand ventpraw nsalso
notable.

M any of the speciesnow report-
ed from these seam ounts are new
recordsfortheN ew Zealand region,
and/or new species. At least 33
goecieshavenotbeen recorded from
other seam ounts n New Zealand.
Few speciesproved comm on toeach
ofthe active seam ounts. M oreover,
the vent fauna of the deeperB roth -
erscalderadiffersappreciably from
thatof shallow erRum ble ITiTand V
seam ounts, w ith the form ercharac-
terised by bamaclesand praw nsand
the latterby extensive Bathym odio-
lusbased com m unitdes. A com par-
ison of fauna taken from sites of
active venting w ith that from inac-
tive seam ounts identifies the vent
fauna t© be tuly unique.
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H ydrotherm alvents presentex-
trem e environm ental conditions
w here, nonetheless, life can thrive,
exposed to high hydrostatic pres-
sure and fluid tem perature, bathed
Thw aterenriched in toxic com pounds
such asheavy m etal, hydrogen sul-
phide, and even radionucleids, tox-
icity of which iswell known espe-
cially conceming their potential
dam age to DN A .D espite the harsh
conditions, ventsare colonised by a
luxurantand very productive fauna
based on bacterial chem osynthesis
that is apparently well adapted t©
living in such conditions.

The hydrothem al environm ent
providesanaturalpollition labora-
tory In w hich t© study the potential
for resistance and adaptation in
m arine speciesexposed to chem ical
and physical contam inants pro-
duced by naturalgeological forces.
The data obtained i these “natural
labomtories” can be used o m odel
perturbations in non-vent m arine
species, w hich are being exposed to
anthropogenicpollition fora short-
ertim e period . H ydrothem alvents
are also characterised by the abun-

danceofm icro organism sthatcould
play an In portantrole in detoxica-
ton and rem ediation.
ATOS ROV YV ictor/L'Arlante)
is the single oceanographic cruise
of the European proect VENTO X
EVK3-CT1999-00003) co-ordinated
byDavidD ixon (SOC,UK ) and n-
cliding 10 English, Portuguese and
French partmers. It is a 3 years
progct,w hich sarted nM arch2000.
Theain ofthisinterdisciplinary
projct is to cary Inovative re-
search nto the specialised adapta-
tons and processes found In r=pre-
sentativesofthem id-A tlanticdeep-
sea hydrotherm alventfauna and its
associated m icrobial populations
under a potentially toxic environ-
m ent. The project is based on the
com parison of 3 hydrothemm alvent
fields on the m id-A tlantc R idge
M enez Gwen, Lucky Strike, and
Rainbow ) presenting different
depth,geological,geochem icaland
biological characteristics Fig. 1).
Thiszonehasbeen mtensively stud-
ied during past European projects;
MARFLUX/ATJ 3% PCRD) and
AM ORES @®PCRD).Thislmonth

long ATO S cruise provided an op-

portunity to perform 19 divesofthe

French ROV Victor (from 8 to 20

hours on the botom ) on the hydro-

therm alfieldsM enezGwen 37%1'N,

31°31'W , 850 m), Lucky Strike

B37°17'N ,32°16'W ,1650m )andRain-

bow (36°13'N ,33%54'W ,2350m ).

To reach the scientificobjectives
oftheprogram , the cruise com bined
n an ntegrated m ultdisciplinary
approach :

1) video cbservation, inaging and
m osaicking,

2) hsituanalysis Arcam sT,Fg.2),

3) sampling (organism s, water,
substrate) foronboard oron shore
analysis,

4) In vivo experin entsatatm ogoheric
pressure or In situ simulated
conditons fusing Focame flow -
through pressure cham ber Fig 3),
Iinked to the chem ical regulation
device SYRENE).

The m ooring during the cruise
on theM enez Gw en vent field of 6
acoustically retrievable cages filled
w ithm usselsw illallow t carry out
experin entson live organism safter
the cruise In the land-based labora-
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O Hydrothermal fields
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Figure 2. situ chem icalanalysisobtahed w th Arcam BT

tory located atH orta (LaBHORTA ).
The strategy adopted w as iden-
tcalon the 3 study fields.Thevideo
recognition of know n sites allow ed
to choose the working spots. Au-
tonom ous probes (Em perature and
PH ) w eredeployed w ithin designat-
ed study sitesw hich w ere subJjectto
an all scale video iInm aging to deter-
m Ine the m ain faunal assem blages
consttiuting the ecosystem .Chem i-
cal characterisation of the ecosys-
tem at the m icro habitat scale w as
carried outusing in siti analysis (in
sitianalyserA ncr m =T, T fH probe,
tral of a flowm eter) and discrete

w atersam pling In orderto quantify
the mtes of exposure t© various
“Moxic” com pounds (e g. sulphide,
metals, 2.CO ). Fially, the organ-
ism s, w hich mhabited the environ-
ment w ithin the study areas were
sam pled (W ith theirsubstratew hen-
everpossible) and preserved forlat-
eranalysis to determ ine theirtem -
perature adaptation ability orm etal
bicaccum ulation.
Concurently, In vivo experin en-
tationsatam bientpressure orin situ
sim ulated conditions (using Iroc -
am p flow through pressure cham ber
connected to the chem ical regula-

ton device SvrenE) represented an

Im portantpartofthe w orkon board.

The bivalve Bathym odiolus azori-

cus, presentin the 3 study fieldsw as

the preferred experim ental arget.

The m ain objectives of this In vivo

partof the projct were the study

of:

- the background levels of DNA
dam age, DN A repatrefficienciesin
ventorganiam sand thefrresponses
tomutagen challenge.

-uptakeratesofm ethaneand sulphide
by vent m ussels under different
environm ental conditions and
esablishing the lim its on the
conditions necessary to m antain
the symbiotic associations
betw eenm usselsand sulphur-and
m ethane-oxidisingbacteria.

- the bicaccum ulation of m etals by
ventfauna.Sam pling w asdone in
conjunctionw ith them icrohabiat
studiesand com prised oftw oparts:
firstly the study of mercury
bicaccum ulation in the food w eb
by sam pling ofdifferentspeciesof
each site and secondly to
understand the bicaccum ulation
and detoxication processes
developed by the bivalve B.
azoricus.

- the selective adaptation of
hydiotherm alfaunatotem perature.
The study species were the
bivale,B .azoricusandtheshrimp,
M Trocarisfortimata .Sam plingw as
done I conjunction with the
m icrohabitat studies. The
experim entalw orkw asbassdon n
vivoacclin atisation to tem peratiire
orthem alshock tocbtainevidence
abouteithera selective adaptation
o tem perature and oran adaptive
response by mnduction of heat
shock proteins.

- adaptation of hydrothemm al
crustaceans t© hypercapnia. The
shrim p, Rimicaris exoculata,
present I large densities on the
Rainbow field and the crab,
Segonzacia mesatlantica, were
subjected to enriched CO,
environm ents, underatm ospheric
orin siupressure todetemm nethe
effects of hypercapnia, com bined
w ith hypoxia, on the respiatory
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acid base balance and m etabolic

satus of the crustaceans.

- sulphur and iron recycling by the
ventshrim pR .exoculata and their
associtedbacteria A com bnation
of sampling of organism s and
m neral substates and M vivo
experin ents were developed to
determ Tne the fimctioning of the
association between the chrinp
and m icro-organism s with a
partcularfocuson theadaptations
tom neralsulphides.

A gpecific setofsam ples (w ater,
organism sand substrates) w ere col-
lected to isolate new extrem ophilic
m icro organigm s or extrem ophiles
able to perform bio-transform ations
potentally useful forbio-rem edia-
ton.

A land-based aquarium and ex-
perim ental laboratory facility (La -
BHorTa) Was setup on the island
ofFaial, A zores, t w hich quanti-
tes of vent organism s have been
transported by shuttle craft from
theM enez G w en vent field by the
Portuguese vessel ’Archipelago.
Up to late Septem ber, fouroutof
six cages have been recovered to
supply work going on in that lab-
oratory. Imm ediately after the
A TO S cruise, scientistsw orked on
a variety of species (crabs,
shrim ps, lim pets and m ussels),
w hich w ere obtained in a variety of
differentw ays, butm ore recently
the w ork has concentrated largely
on Bathym odiolisazoricus, a spe-
cles m ost suited to cage m ainte-
nance and recovery . Experim ents
have been conducted, both atam -
bientand high pressure, on a vari-
ety of different agpects of their
biology, ncludingblood physiol-
ogy,anin albehaviourand grow th,
DNA damage, and heavy metal
bicaccum ulation and toxicity . Ttis
envisaged thatw ork w illcontinue
atLasHorta untilthew eathercon-
ditions deteriorate in N ovem ber.

Prelim inary results show that
the condition of them usselsm ain-
tained in the cagesw asbetter than
anything achieved before using
other recovery m ethods.

TheFrenchROV V ictordem on-

Figure 3.The Trocam p flow through pressure cham ber.

strated during its first cam paign,
devoted to the study of the hydro-
themm al ecosystem , an in portant
w orkIng potentialregarding itsabil-
ity tow ork atthem icro-habitatscale
to study the m ixing zone of hydro-
therm alfliid and seaw aterasw ellas
the ecology orethology of benthic
nvertebrates. Even though it has
been designed for longer dives, it
w asproven efficient forshortdives
(12 hours) com bining video obser-
vations, In situ analysis and sam -

pling of fresh organism s forsubse-
quent In vivo experim ents.

A cknow ledgem ents
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R etrievable cages open up new era I desp-sea vent research.

DavidR .D ixon',PaulR .D ando? R icardo S .Santosg’,JustnP .G w ynn'

andtheV EN TO X Consortum

* Southam pton O ceanography Centre, Em press D ock, Southam pton S014 3ZH , UK
2 SchoolofO cean Sciences, U niversity of W alesBangor, M enaiBridge, LL59 5EY, UK
* D epartm entof O ceanography and F isheries, University of A zores, H orta, Azores, Portugal

Hydrotherm alventm ussels, pre-
viously placed In cages overactive
vents on the m id-A tlantc R idge,
have been brought to the surface n
25 m nutes, using acoustc recov-
ery, to supply an aquariim and vent
biology laboratory setup I Hora,
A zores, Portugal. Thisnew devel-
opm entallow s access t living hy-
drothermm al vent fauna long aftera
dive cruise has ended, thus signifi-
cantly extending organisn availa-
bility and offering excitingnew pos-
sibilities forphysiological, behav-
Joural, reproductive and biotechno-
logical studies.

Previously,experin entalw ork on
deep-sea hydrotherm al ventorgan-
ism s has been seriously ham pered
by anim alavailability, and biologi-
calstudieson living ventfaunahave
tended to be restricted to shipboard
studies carried out on specin ens
recovered using either a deep-sea
subm ersibbleorROV . D uring recov-
ery, anin als are often subjected to
extended transit periods, regularly
taking severalhours, from the time
thatthey w ere firstcollected, using
eithera suction device (slurp gun)
oratelem anipulator. Thisprotract-
ed collection undoubtedly leads to

Figurel. Threecagesinpositioncnam usseldom hatedpartoftheM enezGw en

ventfield.

stress, w hich affects the condition
of the animals and therefore the
quality of the results. Here w e de-
scribe thenoveluse ofacoustically -
retrievable cages t recover vent
mussels Bathym odiolusazoricus),
theirassociated epi-fauna (Lepeto-
drilus sp. etc.) and crabs, Chaceon
affinis, from a deep-sea vent site
M enezGwen:37°50°N 31°31°W ,
828 m etresbathym etric depth), 144
nauticalm ilesfrom Hora.

The cages, 1 25m square, had a
fram e constructed ofglassreinforced
plasticangleplate, fixed w ith smin-
lesssteelbolts, w hich w ere covered
n2an wideplasticm esh. A weight-
ed rubbersk irtaround the cagebase
diverted sulphide-andm ethane-lad-
en fluid through the bottom to sup-
ply them usselsw ith the conditions
they need forsurvival. Tn orderto
preventthem ussels, both inside and
out, from imeversibly anchoring the
cages to the seabed w ith a m ass of
tough byssus threads, the cages
w ere supported on shortlegs, 15 am
high. The flotation spheresused for
recoveryw erem adeof1000m mted
syntactic foam . The cages, w ith
theirfloats, transpondersand acous-
tc releases (Sonardyne, UK) at-
tached, were first dropped t© the
seabed using 100 kg sinkerw eights.
These drop weights were then re-
leased by the French ROV V ictor
6000, which then m anceuvred the
cages Into position over a suiable
diffuse vent fluid outlet Fig. 1).
M ussels w ere cleared from around
the cagebaseusing theROV m anip-
ulator and placed in the open-top
cages (each cage took between 2
and 3 hours to fill). A tem perature
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probe mserted through the cage
m esh indicated thatvent fuid w as
reaching the m ussels.

Sixcagesw ere filledw ith approx-
In ately 500 m usselseach atM enez
Gw en during the EU -funded ATO S
cruise, 21 June-19 July 2000 ,and the
firstcagesw ere successfully recov-
eredonJuly 31% (Fig. 2) and August
6th. Furtherrecoveriesare planned
overthenext4 m onths. C age recov-
ery isbeing carried outby the Portu-
guese RA Arquipélago operated
outofHora. Each cagew as fitted
w ith its own acoustc release and
follow ing an appropriate signalfrom
the surface, an anchorw eight w as
released w hich allow ed the cage t
floatto the surface. A transponder
signalw asused to confimm theposi-
ton of the cage, both on the bottom
and on the surface. During the 15
hours transit, them usselsw ereheld
in chilled seaw ater at 7-8°C , their
natural am bient tem perature, and
were subsequently held n a con-
tanerised cold room atHorta ata

D espite the marked change :n
am bient pressure they experienced
during recovery, am ounting to
Figure2. Cageatthe tin e of recovery on board the R A7 Arquipélago. The ~ around 80 bars, them usselsshow ed

broken shells date back to w hen the cage w as loaded using the ROV . signs of nom al behaviour (s cb-
served previously w ith the N autile
subm ersible), ie. syphon and foot
extension, w ithin a few m lnutes of
being placed in tanks on board the
R AN Arquipélago.A nin alcondition
afterseveralw eeks In the cage, bas=d
ongillcolourand thickness, m antle
thickness, and readiness to extend
their syphons and secrete new bys-
sus,w asgood, asw as theirsurvival
both before and after recovery.
Those dead shells thatw ere present
nthecage 2% ofto@al) wereclear-
Iy the result of m ortalitbes thathad
occurred during the original cage
loadingusing theROV m anipulator
claw , som e ofw hich w ere cbserved
at the tim e, since the shells were
crushed. The presence of the dead
mussels atiracted two large Cha-
ceonaffinisspecin ensinto thecage.
The mussels are now being m ain-
Figure 3. M ussels In the aquarim at LabH ora, show Ing extended feet tzgined in the laboratory (LabH orta)

and syphons. Tnhaquaria Fig.3) fited w ith oxygen
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andm ethane diffusion tubesand are
being pulse fed w ith a solution of
sodiuim sulphide to give a final
concentration in the aquaria ofup to
100um ol .

O thervent organism s currently
beingm antained n aquariaatH orta
Tnchide the shrim p,M frocarisfortu-
nata, the crab Segonzacia mesat-
lantca, limpets, Lepetodrilus sp.
and a pycnogonid.

Experim ents are currently in
progress,atl and 80 barspressure,
on a range of physiological and
m olecular processes, including
DNA repair. V entorganisn s nhab-
itan environm entthatistypified by
high levels of heavy metals and
radioactive radon gas. G iven their
long evolutionary history, their
Specialadaptationsto living inw hat
isarguably them ostnaturally con-
tam nated environm enton the face
of the planet, holds prom ise for
In portant new breakthroughs of
relevance to biorem ediation and
biotechnology . A partfrom thedma-
m atdcally In proved anin alquality,
this new approach to recovery
opens up deep-sea ventbiology to
experim ental studies over time
scales, and ata levelofexperin en-
tal sophistication, w hich is sim ply

Figure4 .Interiorview sofL.abH orta laboratory com plex show nghighpressure
cham ber (IPO CAM P -UniversitiéPierneetM arieC urie,Paris) and stock and

notpossible using a research ship.
Coupled w ith the establishm entof
LabH ora Fig.4),apem anentland-
based laboratory for vent studies,
n the A zores, heralds the begin-
ning of an important new era In
deep-sea vent research.
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R ecent developm ents In ntemational law relating to activities around
hydrotherm al vent ecosystem s.

D Leawy"

University ofNew South W ales, Sydney, Australia

Tntroduction
To date, regulation of activities
(ncluding scientific research) , inand
around hydrothemm al vents under
ntemationallaw hasbeen virtually
non-existent. Tw om ain Intemation-
al treatdes are of direct relevance,
nam ely the United Nations Con-
vention on the Law ofthe Sea (done
atM ontego Bay, Jam aica, 10 De-

cem ber, 1982, heremafterreferred to
as UNCLOS) and the Convention
on Biological D iversity (done at
RioD edaneiro,June, 1992, heremnaf-
ter referred to as the Biodiversity
Convention) . H ow ever neither of
these treaties adequately dealw ith
the conflictbetw een preservation of
these ecosystem s on the one hand,
and scientific research and the ex-

ploitation ofhydrothemm alventm in-
eral,biologicaland genetic resourc-
eson theother. Thisisdue, in larxge
part, to the fact that m any hydro-
themm alvents are found i the high
seas beyond the jurisdiction of any
one State.

W hileneitherUNCLO S northe
Biodiversity C onvention adequate-
Iy resolve this conflict som e efforts
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are now undemw ay atboth regional
and national levels to bring hydro-
themm al vents w ithin regional and
national regin esofm arine protect-
ed areas M PA ’s).

Thispaperprovidesabriefover-
view of existing legalregulation of
the activitbes around hydrotherm al
vents asw ell as som e of the recent
developm ents at regional and na-
thonallevels.

M ultilateraltreaties

UNCLO Shasestablished acom -
prehensive ntemationallegalregin e
for the regulation of deep sea-bed
m Ining.Thisregin e issetoutin Part
XIof UNCLOS and In the subse-
quent Agreement relating to the
Tnplem entation of PartXI (1994).
H ow ever, asG low ka hasnoted, the
genetic resources of hydrotherm al
vent ecosystem s, not m neral re-
sources, are their'm ostin m ediately
exploitable and potentially lucrative
naturalreso " G lowka,2000).

Y etgenetic and otherbiological
resources are not gpecifically m en-
tioned In UNCLOS or the 1994
Agreem ent. The deep sea-bed m in-
ng regim e only applies to hydro-
therm alvents’ “solid, liquid orgas-
eousm neralresources” .B Iological
and genetic resources fall outside
the scope of thisregim e.

Thedeep sealbedm Ining regin e
doesnot specifically referto either
hydrothemm al vent ecosystem s or
theirpotential resources sim ply be-
cause their existence and potential
usew asnotknow n atthe tim e of its
negotiation (UnitedN ations,1995).
To read Mto the provisions of Part
X IofUN CLO S an intention thatw as
clearly notheld by the partiesto the
treaty at the tim e of its negotiation
w ould be contrary to accepted prin-

ciples of treaty nterpreation.

A s such, hydrotherm al ventge-
netic and biological resources are
freely accessibleunderthehigh seas
legal regin e. This is renforced by
theprovisionsofUNCLO S thatdeal
gpecifically w ith m arine scientific
research .UnderA rticle 238 of UNC -
L0 S “allstates irespective of their
geographical location, and com pe-
tentintemationalorganizationshave
the rightto conductm arine scientif-
icresearch” .W hileUN CLO S recog-
nises the right to carry outm arine
scientific research on the high seas
itdoesnotspecifically regulate how
that research m ay be carried out.

To a lim ited extent, and to their
credit, many scientists recognise
both the absence of legal regulation
of their activites, and the need for
them t adopt a precautionary ap-
proach to their research and its im -
pact on hydrotherm al vent ecosys-
tem s (see forexam ple, M ullneaux,
et.al.,1998). Thishasled ntumt©
the creation of a series of infomm al
research reserves. How ever, this
reserve system isone regulated en-
trely by consensus w ithin the sci-
entific comm unity conducting re-
search In these areas. Sin ilarly it
seeksto preservehydrotherm alvent
ecosystem s forfurtherscientific re-
search ; research w hich of itselfm ay
at tim es be destructive of the very
ecosystem s In need of protection .

O nealso suspects thatitw illnot
be long before both com peting re-
search interests and, m ore signifi-
cantly, com m ercial nterestsunder-
m Ine the effectiveness of the Infor-
m alarangem entw ithin the scientif-
iccommunity.

TheB iod versity C onvention
The only otherm ulHlateral trea-

ty of potential relevance is the Bio-
diversity Convention. A rtcle 1 of
the Biodiversity Convention lists
its objectives as the “conservation
ofbiological diversity, the susain-
able use of its com ponents and the
fair and equitable sharing of the
benefitsarising outoftheutilization
ofgenetic resources.” Ttestablicshes
afram ew ork ofgeneral flexiblecbli-
gations aim ed at In plem enting the
objectives listed In A ricle 1 .These
nclude obligations t create plans,
strategies, or program s for conser-
vation and sustainable use under
Artcle 6. Downes & Fontaubert) .
States must identify and regulate
activitdes that threaten biodiversity
underA rticles 7,8 and 9.

H ow ever, these cbligations are
subject to several very significant
qualifications.F irstly, these obliga-
tons are subject to, and therefore
secondary t a State’s sovereign
right to exploit its own resources
and to set its own environm ental
policies.

M ore significantly, A rtcle 4 re-
stricts the Biodiversity Conven-
ton’sapplication to the territory of
States that are parties t the Con-
vention. It has no application be-
yond the 1im itsofnational jurisdic-
ton. G ven that the overw helm Ing
m ajority of hydrothermm alventeco-
system s are located on the deep
ocean floorofthehigh seas, an area
beyond any State’s Jurisdiction, the
Biodiversity Convention w ill gen-
emlly not apply to hydrothem al
vents and their sumounding eco-
systems. Since the Biodiversity
Convention isthem ain ntemation-
allegalinstrum entdealingw ith B io-
diversity, itis,asG low ka hasnoted,
Tronic thatsuch unique, com plex and
diverse ecosystem s fall outside its

! This isan abridged version of a papersubm itted by the author in partial fulfilm entof requirem ents forthe aw ard
ofaM asterof Law sdegree (Intemationall.aw ) attheUniversity ofNew SouthW ales,Sydney,Austalia. The
author gratefully acknow ledges assistance provided by M rDanielM cCalland M s Tanya Leary of W W F
Intemational, PapuaN ew Guinea, M sRosem ary R ayfuse, SeniorLecturerin Intemationall.aw , University of
N SW ,and A ssociate ProfessorG regory R ose, University of W ollongong, in providing suggestions on initial
research sources and copies of a num berunpublished docum ents.
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scope G lowka,1996).

D espite this, to date the Intema-
thonal com m unity has shown litfle
nclination to revisit the issue of
hydrothemm alventsand theirgenet-
ic and biological resources or the
question of preservation of hydro-
them alventsw ithin the contextof
the Biodiversity Convention. The
issue has been maised (utnot de-
bated) in several ntemational fo-
m s I recentyears, including the
Biodiversity Convention Subsidi-
ary Body on Scientific, Technical
and TechnologicalA dvice in Jakar-
@ n 1995, atthe fourth m eeting of
the B iodiversity Convention Con-
ference of Partdes, In B ratislava in
1998 ,and in severalU nited N ations
fora G lowka,2000). D egpite there
beingw idespread recognition ofthe
need for action, a com prehensive
m ultb-lateralresolution of this issue
seem s a long w ay off.

European m easures to protect
hydrotherm alventecosystem s

UNCLO S recognisesthatStates
often co-operate on a regional ba-
sis.An exam ple of thisisthe Pards
Convention for the Protection of
the M arine Environment of the
North EastAtlantic (1992), other-
w ise known asthe O SPAR Conven-
thon.

The sea area covered by the
O SPAR Convention is the North-
EastA tlantic extending w estw ards
o the eastcoastofG reenland, east-
w ards to the continenta1N orth Sea
coast, south to the Straits of G jbral-
arand northw ardsto theN orth Pole
W W F:2000).TheO SPAR Conven-
ton hasbeen signed and ratified by
Belgim ,D enm ark, theCom m ission
of the European C om m unities, Fin-
land,France,G em any, Iceland, Tre-
land, theN etherlands,N ow ay , Por-
tugal, Spain, Sweden, the United
K ingdom ,Liuxem bourgand Sw itzer-
land.

AmnnexV oftheO SPAR Conven-
ton sets outtw o In portantobliga-
tonsofthecontractingparties Theyare:
- “protection of the maritine area

against the adverse effects of

hum an activitdes.. to conserve

m arine ecosystem sand ... restore

m arneareas,

- © develop stategies.. for the
conservation and sustainable use

of bilogical diversity” W W F,

2000)

Follow Ing the Sintra Statem ent,
OSPAR isnow also comm itted t©
prom oting * the establishm entofa
netw ork ofm arine protected areasto
ensure the sustainable use and pro-
tection and conservation of m arine
biological diversity and ecosys-
tem s (Sntra Satement1998).

Considerablew ork isnow being
carried outby partdes to the O SPAR
Convention and other interested
partes, such asWW F, to design
m echanism sto in plem enttheseob-
ligations, them ostsignificantbeing
to develop an overall fram ew ork for
M PA ‘s w ithin the context of the
O SPAR Convention.

Tt is stdll very early days, and it
w illbequite som e ttim ebeforeacom -
prehensiveregim eisinplace. How -
ever, m uch w ork has been done t©
dentify what further steps are re-
quired forthe partes to the O SPAR
Convention to setup a netw ork of
M PA’s.

M uch of thism inorsw hatisal-
ready being donew ithin the context
of In plem enting the European Com -
m unities H abiatD irective (Coun-
cilof the European Comm .,1992),
w hich also envisagesa com prehen-
sive netw ork of protected areas on
landandatsea W W F,2000) .Under
the Habimat D irective, threatened
gpecies and habitats or species and
habitats n rapid declne are them amn
priorities for a protected area sys-
tem cunently being established.

W W F,2000)

In terms of M PA ’s, the most
In portantprovisionsoftheH abiat
D irective are contained in A rtcles
3,4,and6.A1dcle3 (1) providesfor
the est@blishm ent of “a coherent
European ecologicalnetw ork of spe-
cial areas of conservation”. Thig
netw ork is t be com posed of sites
hosting the naturalhabitats listed n
Annex 1 and habitats of the species
listed In Annex IT of the Habiat
D irective. These sites are to be se-

lected w ith a view to “enable the
natural habitat types and the spe-
cieshabitats concemed to bem ain-
tained, or where appropriate, re-
stored at (sic) a favourable conser-

vation satus In theirnaturalrange ”
H abitatD irective,A rtdcle3 1)).

UnderA rtcle4 1) M em berStates

are obliged to propose a listof sites
(selected In accordancew ith criteria
set out In Annex IT) w ith natural
habitat types set out In Annex I or
which contain species set out m
Annex ITnative to theirterritory .

Follow Ing agreem ent w ith the
relevantM em ber State under A v-
cle4 (2),underA rtdcle4 @) theCom -
m igsion of the E C . can then desig-
nate such sitesasa site of Comm u-
nity in portance.A ssoon asasiteof
Com m unity m portance islisdona
draft list the site In question be-
com es subject o the provisions of
Article6.

Under Artcle 6 if the M ember
State I which the site is located
enacts legislation and conservation
m easures then such areas becom e
know n as specialareasof conserva-
ton . Those are then subject © re-
Strictions on uses that are 1kely to
have significant Im pacton habitats
oY species.

Lucky strike

BoththeO SPAR Convention and
the H abitat D irective have poten-
tal application to the Lucky Strike
vent field situated southw estof the
A zores and located w ithin Portu-
gal’s Exclusive Econom ic Zone

W W F,2001).Theactualventgites
are of very lim ited size and like all
know n hydrothem al vents have a
very fragile ecosystem .Y etthere is
extensive scientific research going
on at this site, w hich is Jargely un-
regulated W W F,2001).

G iven the w ork thathas already
been done by O SPAR in relation to
M PA's, it would appear o be a
prim e candidate to be designated as
anM PA undertheO SPAR Conven-
ton. W W F, amongst others, has
recognised this and has m ade sub-
m issions and recom m endations to
O SPAR that Lucky Strike be pro-
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posed as an M PA to OSPAR by
Portugal. A lthough this proposal
has not yet been fully fom ulated
and m uch w ork rem ains t be done
(ncluding developing suiablem an-
agem ent plans), such designation
w ould be a positive developm ent.
T additon to W W F’s proposal
to O SPAR, itw ould also appearthat
the H abitatD irective has potential
application to Lucky Strike. Under
Annex I of the Habiat D irectve
“Subm arne Structuresm adeby leak -
nggases” are designated asnatural
habitatsofC om m unity In portance.
Lucky Strike could potentially be
brought w ithin the provisions of
the Habitat D irective discussed
above.

H ydrotherm al Vents as M arine
Protected A reasunder Canada’s
O ceansAct

O ne of the very firsthydrother-
m al vent areas discovered, the En-
deavourH otV entsA rea, isalso one
of the first such areas t© be desig-
nated aM PA underdom estic legis-
lation. The Endeavour HotV ents
A rea hasbeen designated asa pilot
M arine Protected Area (M PA’)
underCanada’sO ceansA ct, 1996.

TheO ceansActlaysthe founda-
ton forCanada’sdevelopm entofa
“com prehensive O ceans strategy,
based on the principles of integrat-
ed m anagem ent, shared stew ard-
ship, the precautionary approach
and sustainabledevelopm ent” (Can-
ada:1998). Ithas one underlying
policy objective: * to furtherconser-
vation and protection of living m a-
rine resources and their habiats.”
(Canada,1998)

PilotM PA ‘sarethe firststage in
In plem entation ofthispolicy,w hich
stem s from Canada’s obligations
underA rticle 194 50fUNCLO Sand
the B iodiversity C onvention (Cana-
da, 1998).Them ain purpose In es-
t@blishing pilot areas is to provide
an opportunity to “leam and test
differentapplicationsofM PA iden-
tification, assessm ent, legal desig-
nation, and m anagem ent” (Canada
& BritishColmbia,1998).

H ow ever, upon com pletion and

evaluation of thispilotarea, form al
designationasanM PA m ay orm ay
notoccur. It is therefore t© early ©
say whether or not the Canadian
m easuresw illbeeffective in regulat-
ng activitdes around hydrotherm al
vent ecosystem s. They are none-
theless an In portant first step.

The Canadian experience m ay
yetactas a m odel for an effective
legislative regponse elsew here in the
world and possibly as a m odel for
future ntemational co-operation.

C onclusion

Ttisclearthatthe existing nter-
national regim e, and in partcular
UNCLO S and theB iodiversity C on-
vention, provide nadequate protec-
ton for the com plex ecosystem sof
hydrotherm al vents. M any issues
surrounding the risksposed by sci-
entific research and the exploitation
ofthegenetic,biologicalandm ner-
al resources of hydrotherm al vents
rem ain unresolved. Y et these eco-
system sare of in m ense in portance
n temm sofpreserving biodiversity,
and In theirpotental for future sci-
entific research and com m ercialex-
ploiation.

D evelopm ents at both regional
andnationallevelsare encouraging .
H ow ever, the greatestneed forreg-
ulation appears to be on the high
seas. There is clearly a need fora
com prehensive intemational re-
sponse. Itisnotyetclearw hen that
w {lloccur.
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The distribution of isotope signatures n M AR peridotites between 12 and
36°N and two m ain kinds of m antle substratum bellow ridge axis

S A Sibntyevt,B V Belyatsky?,V E Belenev? ,andIV V kentyev

' Vemadsky Tnstitute of G eochem istry and Analythical Chem istry, RAS, M oscow , Russia.
2 Tnsdtute of Precam brian G eology and G eochronology, RAS, St. Petersburg, Russia .

*PolarM arine G eosurvey Expedition, Lom onosov, Russia.
4 Insdiuite of G eology of O re D eposits, Petrography, M heralogy and G eochem istry, RAS,M oscow ,Russia.

Tntroduction
The different geochem ical pa-
ram eters of residual peridotites as
w ellassociatedbasalt’scanbeused
asefficientindicesto estin atepetro-
genetic conditions typical of m id-
ocean ridges, and reconstruct geo-
dynam ic regin ensoccurring during
accretion ofthe oceanic lithosphere.
By now a big data set on isotope
geochem istry of basaltic glasses
sam pled along the 60 000km M id-
O ceanR idge System hasbeen accu-
mulated. In contrast, such data for
m antle derived peridotite recovered
atm id-ocean ridges are scarce.The
m ain reason forthe am allerdata set
lies in analyticaldifficulties of iso-
tope com position ofm antle derived
peridotites because the concentra-
tons of trace and mre earth ele-
m ents In these rocks are very low .
O ther contributing r=asons nclide
a strong nflience on isotope char-
acterestic of abyssal peridotites al-
teration processes: serpentinization
and carbonate form ation . Thisprin-
cipalpomntforuseofisotopedata for
Tnterpretation ofabyssalperidotites
origin isdiscussed ndetailin (Snow
etal., 1993). In this study we are
tryIng t consider spatial distribu-
tion of the isotope signaturesnM AR
peridotitesalong the ridge axisstrike
between 12 and 36°N I tem s of
prim ary m agm atic) and secondary
m etam oxphic) processes that ac-
com panied accretion of the oceanic
lithosphere.

O bijectofInvestigation
W e have used representative
collection ofM AR -Peridotites that
nclidesallofm neraltypesofoce-
anicm antlederived peridotites. This
collection consistsofup to 50 sam -
ples already analysed by XRF for
bulk chem istry and E lectrone Probe
form ineral chem istry. Thirty two
sam plesw ere selected from thiscol-
lection and analysed by m ass-spec-
trom etry using am ultbchannelm ass-
Soectrom eter ("FImigan-M AT 261",
seebellow ) .Sam plesexam nedw ere
collected during expeditions of the
RAs: “Akadem ik Boris Petrov”
(1985-1991), “Akadem kFersn an”
(1990-1999), “ProfessorLogachev”
(1995-2000) and “L’Atalante”
(1992).Thedatapresented mFig.1
for sam ples obtained at Sites
12ABP-17;16ABP-25 56 ,68,71,75;
FR-03,12,16 23w erepublished earli-
er Silantyevetal., 1995;2000) orare
nprocessofsubm ission (Silantyev
et al., in press). The new data on
concentration and isotope com po-
sition of Sr, Rb and Nd .n M AR
peridotites sam pled betw een 12°and
36°N arepresented nTable 1.
Significantparts of the sam ples
exam Ined, judging by relic spinel
com position, are representing a typ-
icalabyssalharzburgites character-
ized by different m elting degree.
U sually these rocks consist of or-
thopyroxene altered to bastie ser-
pentine, olivine replaced by serpen-
tine and relics of brow n-red acces-

sory spnel. R arely, relic clinopyrox-
ene is present In rocks exam mned.
Am phibole of pargasite or edenite
com position and sm all am ount of
brow n phlogopite w ere detected I
som e sam ples from the 15°20'N re-
gion, A tlants FZ , and O ceanogra-
pherFZ . A m norgroup ofperidot-
itesselected forthisstudy w aschar-
acterised by dunites com posed of
olivine com pletely replaced by ser-
pentine and r=lic spinel. A nunusual
type of peridotites from this group
w asrecovered from theeastslopeof
the R ift Valley Inm ediately to the
northofthe15°20' FZ :thisrock w as
a phlogopite-bearing dunite.

Analyticalm ethods
About500-700m g of peridotite
sam ple w as placed nto the closed
quartz-glass beaker and is w ashed
w ith dilute nitric acid on ahotplate
for 15 m nutes. A fier drying, the
sam ple w as crushed w ith a jasper
m ortar,w eighed, spikedw ithm ixed
N d-*°Sm and #*Sr*°Rb solutions
and isplaced manovenat120°C for
2-5daysinam XtureofH FandHNO, .
Som eofthe sam plesare treated w ith
concentrated nitricacid at150°C for
2 h to evaluate the influence of con-
tam nation processes. The results
show ed good reproducibility and
on whole, no signs of secondary
processes In studied isotopic sys-
tem atdcs.Rb,Sr, Sm and N d separa-
ton w as then carried outaccording
to the sandardm ethod of tw o-stage
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ion-exchange and extraction chro-
m atography . The detailed descrip-
ton of the analyticalprocedure can
be found n A m elin and Sem enov,
1996).A 1l the m easurem ents w ere
perform ed w ith a Finnigan M AT -
261 mass gpectrom eter equipped
w ith 8 -collectorsunderstaticm ode
at the Laboratory of Isotopic G eo-
chronology and G eochem istry ofthe
Insttute of Precam brian G eology
and G eochronology, St Petersburg.
The ***N d /N d ratio w ere nom al-
ized withn-run to N4/ *Nd =
0241570 and then adjused t© a

M3N 44N dvalueof0 511860 forLa
Jolla. The Sr isotope com position
w as nom alized w ithin-mun to #8Sx/
8¢Sr= 8 37521 .The value of Sriso-
tope standard SRM -987 during this
work was®’Sr/f°Sr= 0.710238 + 15
(2s,6 runs) .A ssigned enors (2s) for
17Sm AN d and *)NdA“Nd were
+03% and + 0.000015, *Rb/ASr
+05% ,¥Srf%Sr+ 0.000025 accord-
ng to the results of m ultiple analy-
ses of sandard (extemal reproduc-
ility) .The 2senorscited In Table
1 for'**N d AN d and ¥’ Sr/*Srreflect
n-nn precision and dem onstrate the
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basalt from St.Paul shown after (Roden et al., 1984)
-+ MAR basalts shown after (Dosso et al., 1999)

Figure 1.The distribution of isotope signatures in peridotites and associated
basaltsalong theM AR axisstrke. @) -for*’SrfSy; B) -for**Nd *Nd.

quality ofthese analyses.Theblank
levelforSm was0.01ngand0.05ng
forNd,0.05ng forRband 0 2 ng for
Sr. The data obtained for BCR-1
during the course of this analytical
work were: [Sr]=335.8 ppm,
Rb]=47 16ppm , [Sm ]=6 487ppm ,
Nd]=28 45ppm ,*’Srf*Sr=0.705053
+11,Rb/Sr=040615,"“*Nd *Nd
=0512663+9,"’Sm /**Nd=0.13829.
The La Jolla standard varied during
courseofthisw ork from 0511875t
0511912 (*Nd/*Nd rato) w it
meanvalieof0511882+ 7 (h=57).

Isotope geochem istry of M AR
Peridotites

Tthasbeenm entioned earlierthat
heavily serpentinized abyssal peri-
dotites characterized by #’Srf°Sr
values close t© ones In SW (sea
water) 0.7090 and even m ore, and
Iow *NdA“Nd values close to
0512000 SW also) Snow etal,,
1993) .Extrem ely high *’Sr/f¢Srval-
ues detected In som e abyssal peri-
dotites have been interpreted by
Snow etal., (1993) as evidence for
participation ofdetrtic contam nant
MSW circulation n theoceaniccrust.
D etrtic contam fnation couldbeused
for explanation of very low *Nd/
N d values In these rocks. W ith
this assum ption n m Ind w e look at
the gpatial distribution of **Nd/
4N d and ¥’Sr/eSrratios in peridot-
itessam pled alongM AR axisstrike
betw een 0 and 36°N .

This distibution based on data
presented nTablel isshowninFig.
1.Additonally,damafrom Rodenet
al., 1984) aswelldata thatw illbe
published soon havebeenused also.
A silustrated in this figure,allsam -
ples exam ned are divisible into a
num ber of groups by their®’Sr/f*Sr
signature (Fig. la). One of these
groupshas ¥’Srf°Sr values thatare
sim {larw ith SW asw ell low erthan
this. The second group ischaracter-
ized by #’Srf*Sr valueshigherthan
SW , as In the case described by

(Snow etal.,1993).V ariation of Sr
isotope com position In peridotites
belonging to firstgroup ism ostlike-
Yy caused by differentdegree of ser-
pentinization orpresence of second-
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ary A ragonite.

Extrem ely high ®’Sr/f°Srvalues
characteristic of peridotites in sec-
ond group are m ost easily under-
stood in term sdiscussed by Snow et
al., 1993).H ow ever, itisdifficultto
explain thebig variation rangeof Sr
isotope ratio esablished in perido-
ttessam pled atthe sam edredge site

eg.16ABP56) and characterized by
sim {laralteration degree .A n signif-
icantshifttow ard ®’Sr/£°Srdecreas-
ng,observed n Spineland Am phi-
bolebearingperidotites from St.Paul
Rodenetal., 1984),m ay reflectvery
low degree of alteration of these
rocks which is unusual for M AR

peridotites. Referring t© Fig. 1a, a
lone sample from M AR justto the
Southofthe15°20'FZ alsohad alow
87Srf°Sr value that corresponds to
about0 1 according to theW R cal-
culations. Trcan be seen graphically
n Fig.lathatm osthigher® Srf°Sr
values in peridotitesare conrespond -
ngtotwoM AR r=gions:M AR seg-
ments close to 15°20FZ, and near
HayesFZ. One of these regions is
located In an area ofbig 14°48 geo-
chem ical anom aly, second one is
adjacentto the south term nation of
the A zores superplum e.

A cocording to the sim plified geo-
dynam icm odelofthe oceanic litho-
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#3869-4-1a, MAR 14.75:N
*16ABPT1, MAR 15.10-N

4 FRO3, MAR 15.08-N
<16ABPT5-50, M AR 15.14'N
[»1ZABP17-07, M AR 14.91°N
A16ABP56, MAR 15.63°N
XFR16-0T, MAR 15.49-N

shown afier (Bogdamovsld et al, 19933

() FE23-01, M AR 15.61°N
#FRI204 MAR 1562°N pEBRTINOTITES
EF&9, F25, MAR 25.500N

V16 ABP41-3, MAER 30.0T°
P 16ABPIE, MAR 330N

@ 124BP1, MAR 35°N
% 3840, MAR 36.230N

Composition of manile peridotites from Z hokhor Island, Arctic Basin

Figure2.Sm AN dversus'N d/*N d mtiosin peridotitesfrom theM AR andtw o
com positional fields cornesponding to them ain kindsofM AR peridotites.
C om position of sub-continentalm antle show n by the exam ple of Zhokhov
Ebnd LaptevSea,EasemA rcticBash) .

sphere accretion, basalts and resid-
ualperidotites, exposed atthe sam e
areagofaxial zone ofthem id-ocean
ridges, are genetically related. Tt
m eans that theircom positionsm ust
be com plem entary . Therefore, the
3N d AN dand ®’Sr°Srvalueschar-
acteristic of basalts (m ostly unal-
tered glasses) from M AR betw een 0°
and 40°N presented In O ossoetal.,
1999;Rodenetal., 1984) areplotted
n Fig.1 also. Tt should be realized
that In these diagram s fresh basaltic
glasses are com pared w ith strong
altered peridotites. The surprising
thing is thata w eak conelation be-
tw een the distribution of ®’SrA°Sr
values in basalts and associated
peridotitesexists. kisseen mFig.la
that Increasing values of ¥’Sr/f°Sr
nearl5°20 FZ andatM AR near34°N

are accom panied by higherthan usu-
al ¥’Srf°Sr In peridotites from the
sam e region .Pethapssuch aconela-
ton im pliesthatm etam orphicproc-
esses In the oceanic crust may be
Iinked to m agm atic activity n the
M AR crestzone.

The distribution of the **Nd/
N dvalues n theM AR peridotites
along ridge axis strike are plotted in
Fig.1lb.Based on thisdiagram , itis
possible to infer, by the isotope com -
position ofN d, thattw o m ain kinds
of peridotites are w idespread along
theM AR axisstrike betw een 0° and
36°N .The firstk ind of peridotite in-
cludesthem ajority of sam plesexam -
ned. The value ofNd AN d mto
1 the firstkind of peridotites isvar-
iable along the M AR axis strike In
the sam e fashion as In the associat-
edbasalts.Thisisotopic correspond -
encecanbe follow ed from theStPaul
region (I°N) to the Ranbow area

(36°N ) .TheN d isotopicvariationsin
the peridotites of the first kind, as
w ellas In the associated basalts are
consistent w ith the distdbution of
altemating plum e and spreading
M AR regions, ncluding the Equa-
torial area 14°48 anom aly, and the
A zores superplum e.

The second kind of M AR peri-
dotitesare characterized by very low
values of **NdA*“Nd and do not
exhibit a conelation w ith isotope
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com position ofN d in the associated
basalts. In otherw ords, thiskind of
peridotite isnotrelated isotopicaly
w ith the products of m agm atdsm 1
the RiftValley.AsFig.1b chows,
peridotites of this kind are located
mamnly at the M AR near 15°20FZ
and, perthaps, at M AR, 25°N and
nearthe HayesFZ.

Tt is apparent that the behaviour
of Sm and Nd in peridotites I the
m antle isdeterm ned by the follow -
ngprocesses: 1) partalm elting,and
2) interaction betw een m antle sub-
statum and m agm aticm elts or flu-
ids. The value of Sm Nd mtio in
residual peridotites is determ ined

by partal m elting degree because
preferential accum ulation ofNd as
com parew ith Sm takesplace in the
residual m elts. On other hand, re-
peated enrichm entofm antlem atter
n openm agm atic system s (such as
bellow them id-ocean ridges) is lia-
ble to essentially decrease the Sm /
Ndmto .M any earlypublicshed stud-
ies dem onstzate that in trace ele-
m entacid-leaching experin entsw ith
altered M ORB, the Sm N d ratio n
these rocks decreases by no m ore
than 5% .Sewpentnization takesplace
under sam e tem perature conditions
as well the alteration of M ORB.
Therefore, it is logical © assum e

e
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AMAR, 1 (Rolen ef al, 1984)
OMAR, 15-17H (D esso et al 1391)
@M AR, 10-15°N (D esso etal, 1991)

OOMAR, Norfh Azores (D osso et al, 1999)
& M AR, Tteland Region (Taylor et al, 1997)

FEM AR, Wahvis Ridge (Humgphrs, Themg sen,

# MAR, 5 owth 0 ceanegrapher (Dosso et al, 1999
Hh AR, Noxth O ceanographer (Dosso et al, 1999)

487 hokhov Islard, Arctic Basin (Bogdanevski et al,1992)
Levels of dhe "*H4"H1 ratios in basabts from different regions of § owth Atlambic
shovm after (Humphois, Thorapson, 1983 ; Le Roex, 1987, D ouglass, § chilling, 1999)
LOM U component as in (Douglass, Schilling, 1999)

The composition of subduoking sediments shown after (Flank, Langrowir, 1998)

BASALTS

1983 ; Richardson et al, 1984)

Figure 3.Sm Ndversus™*Nd *Nd matios n theM AR basalts com pared w ith
tw o com positional fieldsofM AR peridotitesand differenttypesofoceanic
sedim ents. C om position of sub-continental m antle and associated w ithin
plate volcanics show n also by the exam ple of Zhokhov Island Laptev Sea,

EasemA rctcBasm).

thatthe Sm AN d ratio changes nsig-
nificantly n abyssalperidotitesdur-
ng serpentinization. If this is true,
then the values of the Sm Nd mtio
given n Tab 1, aswellallotheral-
ready published data, correspond
(orare close) t the prim ary values
ofthisatio in the sam plesexam ned.
ThevariationsofSm N dmto nthe
twokndsofM AR peridotitesm en-
toned abovearepresented nFig.2.
It is evident from this figure that
points corresponding toM AR peri-
dotitesofthe firstkind &21lw ithin the
com position field related totheM AR
anay reflectingm xingbetw eenDM
O epletedM antle) andH M U orSHC
(St.H elena) com ponents.Theupper
com position field show ed In Fig.2
nclidestw om antleperidotite types
characteristic of spreading and
plum eM AR segm ents (rightand left
partofthe figure respectively) . tis
obvious that plum e and spreading
peridotite types are n close associ-
ation , Indicating thatm agm aticproc-
esses n spreading and plum e ridge
segm entsare ntm ately related.

TheM AR peridotitesofthe sec-
ond kind fall into low er com posi-
tonal field in Fig. 2. This field is
ntem ediate n thediagram Sm Nd -
NdA4Nd between PM and the
point corresponding t© the com po-
sition ofrecrystallized subcontinen-
@lm antle Zhokhov Island, seebel-
low ) .A Im ostallperidotite sam ples
from M AR between 14 and 15°N ,and
two samplesfrom M AR ,25°N ,and
HayesFZ corregponded to thiscom -
positional field. The m ost unusual
com position am ong sam ples from
the second kind ofM AR peridotites
was a Phlogopite-bearing dunite

(FR12-04) from theM AR ,Northof
15°20FZ .Thegeochem icalfeatures
of this sam ple were very close t©
those representative of subconti-
nentalm antle.

Ttshould also benoted thatsam -
ple FR12-04 w as characterized by
valies of Sm Nd and **Nd/*“Nd
close to ones in different types of
oceanic sedim ents Fig.3).

The com parison of isotope
com position of peridotites of the
second kind w ith the ones inM AR
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basalts is interesting from the point
ofview of nterpretation oforigin of
these rocks. The com positional
varation m M AR basalts sam pled
betw een 55°S and 65°N is shown in
Fig.3 .Bothm ain com positionalfields
of M AR peridotites are plotted In
Fig.3 forcom parison w ith the com -
positionalvariation inM AR basalts
sam pled betw een 55°S and 65°N .
Our nterpretation of the data
represented In Fig. 3, ie. the varia-
tion of Sm N d and ***N d/*“N d val-
ues, isthatalloftheN orthM AR and
partof the South M AR basalts cor-
regpond to the ones in the M AR
belonging to firstkind ofperidotites
folum e and spreading assem blages) .
In contrast, basaltsofw ithinplateor
O B affinity from D iscovery, Tristan
daCunha,Shonam antleplum es,and
W alvis Ridge and some from the
N orth O ceanographer com pare fa-
vourably w ith M AR peridotites of
the second kind. O rigin of isotope
signatures In basalts from South
Atlantic plimes by O ouglas and
Shilling,1999) canbeassociatedw ith
three-com ponent m ixing betw een
am bient astenosphere, the m elts of
plm e origin, and low 1 LOM U)
com ponent, w hich possibly repre-
sents subcontinental lithospheric
m antlem aterial. The isotope signa-
turesofW alvisR idge basalts could
occur if they w ere form ed from the
follow ingm antle sources: enriched
m antle and depleted mantle DM ),
as proposed by other nvestigators
H um phris and Thom pson, 1983;
R ichardson et al., 1984). The iso-
tope data on the basalts from the
N orth O ceanographerregion (N orth
M AR) are consistentw ith the in-
volvem entof subcontinentalm ate-
rialin theirform atbdon O osso etal.,
1999).Thus, the principal point of
discussion on the origin of M AR
peridotitesw ith very low ***Nd/ *Nd
is a possibility of interaction be-
tween melts of plum e orign and
m antle sourcesdifferentfrom DM .
A san exam ple of thism agm atic
association, In this artdcle ourm ain
focusw ason the geologicalobjects
w ith clearly m anifested assem blage
of m antle xenoliths of EM or PM

origin and hostbasaltic lavasofw ih-
T plateorigin.Therock assem blage
recovered atZhokhov Island volca-
no D e Long A rchipelago, Eastem
A rctic) isagood exam ple thatilis-
tratesthe mteraction betw een prim -
itivem antle sourcesand typicalw ith-
nplatem agm as.O livine phyricba-
salts are them amn type of extrusive
rockson the Zhokhov Island.M an-
tle xenoliths from these volcanics
are represented by Spinel lherzo-
lites a large num berof them show s
distinct signs of high-tem perature
hteractionw ithm agm aticm elts.The
isotope com position ofxenolithsand
host basaltic rocks from Zhokhov
Island isplotted n Fig.2 and Fig.3
forcom parison . kisclearfrom these
figures that isotopic signatures of
M AR peridotites belonging t© sec-
ondkind are attributable to the nter-
action of m antle substratum of PM
orign w ith w ithinplate (orO IB in
ourcase) m agm as.

Conclusion
The above results may be

summ ed up as follow s:

1) Tw om ainkindsofperidotitebasalt
assem blagesexistintheM AR Fost
one mclides residual peridotites
and associated basalts those
rhtedw thm elthgofDM sources
by differentdegres ofparticipation
of HMU or SHC (©Bt. Helna)
com ponents. This type of
assem blage belongs to spreading
or pime M AR rgions. Both
m agm aticsuites; spreadingasw ell
plm esare n close association.

2) ThesecondkindofM AR peridotite-
basalt assem blage, characterised
by their isotope signatures w ere
postulated tohavebeen form edby
participation inm eltingbelow the
M AR component, which could
represent subcontinental
lithosphericm antle m aterial. The
iotope signatures n the M AR
perdotitesofthe sscondkind could
also be attributed t© ncorporation
of sediment material from
hydrothemm al circulation Into
oceanic crmst. How ever, I this
casethem ostchallengingquestion
is posed by the sharply defined

differences I the ratio of **Nd/

14N d nm antleperidotitessam pled

atsingle sitesalong the ridge axis,

w hile concurrently,

serpentinization of abyssal

peridotites obtained at different

M AR areasgenerally appeared to

be closely allied by tem perature

and W R conditions.

D espite obvious effects of sec-
ondary processes, the data present-
ed poses som e Intriguing questions
on the prim ordial properties of the
mantle below the M AR along is
axis.
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H ydrotherm alPlum esA Iong the M id-A tlantic R dge: Prelin lnary Results of
CTD Investigations during the D IVER SExpedition July 2001)

S .SudarikovandE .Zhimov

VN ID keangeologia, 1 Angliysky prosp., St. Petersburg 190121, Russia

During the D IV ER SExpedition
(cruise 05Leg 03 oftheR A/ ATLAN -
TIS,ChiefScientist:C Indy LeeV an
Dover) w e conducted CTD Invest-
gations In bottom w aters of several
A tlantic hydrothemm al fields:
Logatchev (14°45'N), Snake Pit

50 40

23°22'N ), Broken Spur 29°10'Nb),
Rainbow (36°14'N), Lucky Strike
(37°17'N ) and the N eptune’sB eard
gite (12°55'N ) w here signs of pre-
sum ptivehydrotherm alactivity have
been cbserved during the Fall2000
cruise of theRA7 YUZHM ORGEO -
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Figurel .Locatonofsitesof CTD investigationsalongtheM id -A tlanticR idge

LOGTR (Fg.l).

W e had a good opportunity to
docum ent the physical and chem i-
cal characteristics of hydrothemm al
plum esnarelatively shortperiod of
tim e on m ost of the known N orth
A tlantichydrothemm alsites.O bser-
vations, m apping and sam pling of
active and non - active vents by
dives sim ultaneously perform ed by
DSRV Alvin led us ® attempt to
relate theseplum e characteristics to
seafloor sources.

Results

A teach site, from 3t 5sdllCTD
sations nbottom w atersw ith tow -
yo castsbetw een stationsw ere con-
ducted .H ydrothemm alplim esw ere
surweyed using a CTD equipped
w ith a transm issom eter, relay trans-
ponderand a rosette 0of 23 10 L N i~
skin bottles.

O nrecovery ofthepackage,sam -
plesofplum ew atersw erew ithdraw n
forfiltration underclean conditions
through sterilized 0 2 um M em brane
filters. The filtersw ere stored I ster-
ile centrifuge polypropylene tubes
and refrigerated at 5°C for further
analyses upon retum. Samples of
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high -tem perature 348°C ,Logatch-
evand 338°C ,Snake P i) hydrother-
m alfluidsduring A Ivin divesatthe
Logatchev and Snake Pitareasw ere
collected using Ti syringes. The
samples were filtered and stored
acidified 20m L acidto1000m L of

the fluid) w ith 0 5nom alsolution of
HNO,.The tem perature of the fluid
w asm easured using a probe nsert-
ed into the clear fluid ~5 cm above
the chim ney orifice.

A background CTD - transam is-
som eter plot was obtained at the

DSDP Hole 395A , 22°45 3519'N /
46°04,8609'W .Noevidence ofhy-
drothemm alactivity nbottom w aters
w ere observed at this station .
Logatchev. Three stationsw ere
sam pled over the m ain active field
and Trina -2 com plex .A tallprofiles
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tw odistinctlayersw ithhigh particle
concentrations according to trans-
m issom eterdataw ereobserved Fig.
2 a).A mostpronounced transm is-
sivity signal (-0 284% )w ascbtained
from the ntervalof 2500 -2600 m
depth 400 -500 m above the bot-
tom ) . Ttcoincidesw ith distinctneg-
ative tem perature and salinity anom -
alies. The less pronounced signal
up © - 01% ) corresponds © a
Jow erhorizon at2700 -2780m depth
(200 -300m from the seafloor) n
conform ity w ith positive anom alies
of tem perature and salinity.On the
CTD -tranam issom eterplots, reflect-
ng the structure of bottom w aters
above the Trina -2 site the 3rd m ax-
In um particle concentrationsoccur
30 -60m above the sea flooraccom -
panied by the negative tem perature
and salinity anom alies.

Snake Pit. Five stations were
sam pled overthehydrotherm alfield.
The strongest transm issivity re-
sponse (-01 -02% ) was observed
at3180-3350m depth (50 -250m fiom
the seafloor) w ith no accom panied
tem perature and salinity variations
nbottom waters Fig.2b).

B roken Spur.Fourstationsw ere
sam pled overthe active hydrother-
m alfield.A tleasttw o particle rich
horizons n accordancew ith transm -
issom eter m easurem ents w ere ob-
served Fig.2 c).UnlketheLogatch-
ev site, them ostparticle - rich layer
occupied a lower position in the
section ofbottom w aters 2900 -3000
m depth) notfarfrom the seafloor 30
-50m ).Them axin um deviation of
lighttransm ission from background
levelwas-1.98% .Thepositivetem -
perture anom alies and strong os-
cillations n salinity w ere character-
istc In this horizon. In the water
sample from this horizon a lot of
particlesw ereobserved .A nextrem e-
Iy strong signal w as observed ata
tow -yoprofile to theN orth from this
ponntduring 180m butthen itdisap-
peared sharply.At2700 -2800 m
depth (~250m abovebottom ) a less
ntense, butam ore sable, (-0 36 -
067% ) transm issom etersignalw as
observed. It was accom panied by
distinctnegative anom aliesof tem -

perature and salinity .

Rainbow . Four stations were
sam pledalongas -N transectacross
the hydrothemm al field . The strong-
est signal (- 134% ) was received
from thehorizon,2125m depth (150
m from thebottom ) ata tow -yo cast
w ith coordinates 36°13.80N/
33°54 055W (Fig.2d).Nonoticeable
tem perature nor salinity varations
corregponding to this layer were
detected . This signalw as observed
during 900m from itsm axin um atN
- S tow -yo profile and then cam e to
an abruptend.M ore sable w as an
anom alous layerat 1900 - 2050 m
depth w ith 0 38% m ax deviation of
lighttransm ission from background
level. It was observed along the
entire profile.V arationsof tem per-
ature and salnity at this horizon
show ed little distinction.

LuckyStrike.Fourstatonsw ere
sam pled overthe active hydrother-
malfieldona$sS -N tansect.Only
veryw eak anom aliesoftransm issiv-
ity (-0.05t® -0.08% )wersobserved
30 -60m above seafloor, accom pa-
nied by distinctnegative anom alies
oftem peratureand salinity Fig.2 f).
Significant variations of the latter
param etersw ere also observed n a
400 -500m segm entofbottom wa-
ters. The tem perature of the vent
w atersaccording to the A lvin probe
was31l7°C.

D iscussion

The structure of bottom w aters
above hydrothem al fields reflects
the Influence of different venting
types.A saresult, m ostplum esare
distinctly layered .Each layerm an-
ifests itself n a decreasing of the
transm issivity profile and (Inm ost
cases) associated anom alies in po-
tentdal tem perature and salinity .

For nstance, different styles of
venting observed at the Logatchev
ventfield lead to fom ation of three
typesofhydrotherm alplum esn the
oceanw aters:buoyant, neuttalbuoy -
ancy (effluent layer) and reverse
buoyancy .The variations n the flu-
id buoyancy m ay be due to the ef-
fects of the vapour-liquid phase
Separation in the geothem al sys-

tem at som e depth below the sea-
floor.A sa result, chlorinity of the
Tiquid canbe ncreased approxin ate-
Iy three fold and the bulk of the
gasesCO ,andH S mustfractionate
nto the vapour - phase B ischoff
and R osenbauer, 1987) .W hen dis-
charging, brines should fom re-
verse plum es spreading not verti-
cally upw ards as usual buoyant
plum es do, but descending to the
bottom (Tumerand Cam pbell, 1987;
SudarikovandR oum iantsev,2000).

The strongest decrease of light
transm ission from background lev-
elsw ereobserved nneutrally buoy-
ant plum es. They w ere accom pa-
nied by the negative tem perature
and salinity anom alies form ed by
the entrainm ent of cold and less
salinebottom w aters, in accordance
w ith the A tlantic m odel forplum e
form ation (SpeerandRona,1989).
At some Atlantic hydrothemm al
fields, a positive tem perature re-
gponse is recorded in a buoyant
plum e atw ater levelsof 50 -60m
above the seafloor R udnicki, 1995) .
In the case of the Logatchev field,
these close-to-bottom tem perature
anom alies are negative. The tem -
perature drop could be the response
forreverseplim esratherthanbuoy-
antplum es.

Inflience of buoyant plum es
should be reflected in the CTD -
transm issom eter plots as signals
corregponding to positive anom a-
lies of tem perature and salinity .

O bservationsduringA Ivindives
throughout the cruise show thaton
som e fields num erous discharge
zones of diffuse flow (ghin m ering
waters) through the sedim ents or
pores In rocks and sulphide ores
m ay play a significant role in fuid
output. Though, its contrdbution t©
plum e form ation doesnotseem tobe
SO great. Strong signals in buoyant
and neutrally buoyantphimes (e g.
B roken Spur, R ainbow ) conesgpond
to Intense discharge ofhigh tem per-
ature flnids. I casesw here the dif-
fuse flow prevailsoverhigh tem per-
atureventing, itform sclose-to-bot-
tom (30 -60m ) weak anom alies of
tranam issivity accom panied by sig-



36

hterRidgeNews

IhtemationalR dge-CrestR esearch :M id-A tlanticR idge: Sudarikov and Zhimov, cont...

nificant variations In tem perature
and salinity in a lJarger segm entof
bottom w aters @sw as observed at
theLucky Strikearea) .Sin larchar-
acteristics of the close t© bottom
partof the w ater coim n w ere ob-
served atthe Logatchev site, w hich
is also characterised by shimm er-
ng w aters. A tthe Snake Pitsite it
w as observed in A Ivin dives, that
the greater part of the fluid dis-
charge is diffuse flow . The data
from CTD transm issom eter plots
for bottom w aters In this area in-
deed show w eak anom aliesoftrans-
m issivity and absence of tem pera-
ture and salinity variations.

It is nteresting t com pare the
CTD dataobtamned attheN eptune’s
B eard areaw ithdata from theLucky
Strike hydrothem al site. Tn both
casesw e observed sim ilaranom a-
liesoftransm issivity (~-01% )im -
m ediately above the seafloor and
tem perature/calinity anom alies at
severallayers Fig.2 e,f).

A longw ith thedecrease Inm eas-
ured fluid tem peraturesduring A Ivin

dives, the alteration of the am pli-
tude of the tranam issivity signalat
Lucky Strikew as less than atSnake
Pitand atSnake Pititw as less than
atLogatchev. The sam e trend w as
observed T fluid tem peraturesm eas-
ured during the cruise atthese sites.
Thus, In the N eptune’s Beard area
the prevalence of diffuse discharge
could be expected rather than high
tem perature venting .
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H ydrotherm al fluidsattheM d-A tlantic R idge: Prelin mary results from sub-
seafloor electrom agnetic sounding
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TheM ADRIGALS M id-A tlantic
D eep-tow ed R esistivity and nduc-
ton G eophysics at Lucky Strike)
cruise, undertaken T Septem ber1 999
ontheRRS CharlesDarw In, wasa
central com ponent of the ISO 3D
research project: an ntemational
research project, funded by the Eu-
ropean Union under the M ast IIT
programm e.A spartofthisresearch
cruise, a m arine controlled source
electrom agnetic (CSEM ) sounding
experin ent w as carried out on the
Lucky Strike segm ent of the M id-
A tlanticR idge Fig.1l) .Thetopogra-

phy ofthissegm entisdom mnated by
al1500m etrehigh,20 kilom etrew ide
seam ount, w here both diffuse and
high tem perature venting havebeen
observed. Previous sonar, diving
and sam plng mnvestigations have
yielded excellentnform ation on the
surfacegeologicaland geochem ical
characteristics of the hydrotherm al
system (eg.Langmuiretal., 1993;
Fouquetetal.,, 1995;W ilson etal,,
1996) .Bydetemm ining theelectrical
resistivity stucture w ithin and be-
neath the seam ount (ata resolution
of tens of m etres, to depths of sev-

eralkilom etres) , the large-scale prop-
ertdesofthe crustthrough w hich the
fluid flow scannow be Investigated .

ThaCSEM experim ent,alow fre-
quency electrom agnetic signal (of
theorderof0 1 ©10H z) istranam it
ted through the oceanic crust © an
anay ofelectric field receversplaced
on the seafloor. The signaldetected
by the nstrum ents is dom nated by
fields that have diffused through
the crust, because of the rapid atten -
uation of fields n thew atercolum n..
The distribution of electrical resis-
tvity of the rocksbelow the seabed
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isdeterm ned by m easuring thevar-
jation of electric field strength and
phase as a function of source re-
ceiver separation and geom etry, as
the source is tow ed through the ar-
ray of instum ents.

During the cruise, the DAST
D eep-tow Active Source Instru-
m ent) tranam ission system  (from the

Southam pton O ceanography Cen-
tre) and LEM UR (Low -frequency
ElectroM agnetic Undew ater Re-
ceiver) receivers (from the South-
am pton O ceanography Centre and
University of Lisbon) were used.
Previous CSEM experim ents over
other sections of m id-ocean ridge
have already proven the capability

of this Instrum entation In such a
setting Evansetal., 1994 ;M acG re-
goretal.,, 1998;M acG regoretal.,
2001).

The DA ST tranam itter consists
ofal00m long,neutrally buoyant,
horizontal electric dipole HED)
stream ed behind a tow ed vehicle.
Theheightofthisvehicle iscontrol-

b 37 30'N

37 24'N

37 18'N

37 12'N

32 30'wW

32 24'W

32 18'W

32 12'W

-3400 -3200 -3000 -2800 -2600 -2400 -2200 -2000 -1800 -1600 -1400 -1200 -1000

Bathymetry /m

Figurel A swathbathym etricchartoftheLiucky Strikesegm entoftheM id-A tlanticR idgeshow g the locationsof DA ST
asiw astow ed along thenneexperin entlnes,and thedeploym entpositionsofthe LEM UR oceanbottom nstum ents.
The contourintervalis100m .
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Figure2 D amrecordedby LEM UR 16 plottedw ithm odelledhalfgpaceregoonses.
Theblack squaresw ith enorbarsare 1 H z data points recorded during L ne
1,whenthetranam itterw asto thenorthoftheLEM UR ,up toasource-receiver
offsetof 4 km . The five curves conrespond to the predicted response of a
uniform halfspace, forthe resistvities mdicated . A 1lm odels shown w ere
overlain by a halfgpace of resistivity 0 3 Qm , representing the seaw ater.

led using the deep-tow w inch and
m onitored acoustically using an al-
tim eterm ounted on the tow ed vehi-
cle. For m ost of the cruise DA ST
tranam itted a1 H z signal, w hilstbe-
ng flown 70-80 m above the sea-
floor.Ttw asnecessary to flyD A STat
aheightofapproxin ately40m w hen
the transam ission frequency w as in-
creased © 4 Hz, due o the faster
attenuation of EM signals by sea-
w ater at higher frequencies. DA ST
tranam ission tow s Fig.1l) were ar-
ranged In order to provide good 3-
dim ensional coverage over the tar-
get area. Five LEM UR s recorded
data In thisstudy .These instum ents
congistofan orthogonalpairof13 5

m horizontalelectric dipole sensors,
and a 24 bitrecording system .

The DA ST tranam itterw as de-
ployed fora period of eightdays,
and successfully trangm itted over
tracks totalling 212 km in length.
The quality of data recorded by
the LEM UR sw asexcellentduring
this tim e, w ith a good signal to
noise ratio being m aintained up t©
source-receiver separations of 10
km ,them axin um offsetattained in

the experim ent.

Prelim narym odellingofthedata
hasbeen in term s of 1-dim ensional
resistivity structures. M odelling
strategies used Included : halfspace
and layer-over-halfgpacem odelling

(Chaveand Cox,1982) forthe1l Hz
data recordedby eachLEM UR ;and
1D Occam mmversion (Constableet
al., 1987) of subsetsofthedata from
LEM UR 16, the instrum ent located
atthe sum m itof the seam ount.

Figure 2 show s a portion of the
data recorded by LEM UR 16, plot-
ted against the response predicted
by uniform halfspacem odels. Ttcan
be seen that, whilst the recorded
data is alm ost fully bound by the 1
Qm and100Qm halfgpace lines, itis
notadequately predicted by such a
sin plem odel. The short-range sig-
nal (corresponding to shallow
depths beneath the seafloor) fol-
low sthe 1 Qm halfspace line,w hilst
data at ranges greater than about
1300 m lie closer to the halfspace
regponsespredicted by 5and 10 Qm .
This result is consistent w ith in-
creasing resistivity w ith depth.

The data can be betterm odelled

by a resistivity halfspace, overlan
by a single layer of a second resis-
tvity (corresponding to the crus@al
layer2A ,overlyingam ore registive
layer 2B structure) . B est-fit layer-
over-halfspace m odels were ob-
tained foreach ofthe five LEM URs.
H ow ever, mvestigation of them od-
el space associated w ith this sce-
nario revealed that a significant
trade-offexisted betw een layerthick-
nessand layerresistivity w hen only
1H zdataw ereused .Such a trade-off
reflects thatthisportion of thedata-
setism ore sensitive to the conduct-
ance of layer2A (thatis, the thick-
nessdivided by the resistivity) , rath -
erthan the resistivity . The conduct-
ance w as found t© vary system at-
callybetw een 94 SatLEM UR 11 ,the
Tnstrum ent furthest from the ridge
axis, and 250 S atLEM UR 16, the
nstrum ent near the summ it of the
seam ount. A greater conductance
would be expected near the ridge
axisw here hydrotherm alfuidsw ith
a potentally elevated tem perature
and orsalinity circulate in the crust.

Onew ay tovisualise thehigher-
dim ensionalstructure presentin the
EM data istonom alise the electric
field stength recorded by an Instru-
m ent against that predicted by a
sinple1l-D resistivitym odelforthe
sam e source-receivergeom etry .This
hastheeffectofrem oving the range-
dependent variation in the signal
strength, highlighting areas thatare
experiencing an anom alouselectric
field srength w ith respectto the1-D
m odelused) .Forthispurpose,al-D
layeroverhalfspace resistivitym odel

(consisting ofa 100 Qm halfspace,
overlanby a200m -thick layerof2
Qm ) w as chosen, based upon a typ-
icalresult from the forw axdm odels
obtained.

Theresultsofnom alisingapor-
ton of the 1 Hz data r=ceived by
LEM UR 18 are shown in Figure 3.
The nom alised trend can be nter-
preted as in plying thatthe resistiv-
ity islow erthan them odelw ithin the
axial zone. C lear system atic trends
are also visble on this and other
sections of nom alised data. The
shortest wavelength of these are
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Figure3. @)N om alised electric field data, derived from aportionofthe1H zdamrecordedby LEM UR 18 black triangle) .
The grey scale corresponds to the nom alised electric field strength ([data value divided by the conesponding result
fora200m thick/2Qm layerovera100Qm halfspace) N om alised dataareplotted atthe appropriate source location,
Ihkm EastandN orthofthe LEM UR .R eceiverlocationsare show nbyblack triangles. TheLucky Strike seam ountand
m edian valley w alls are outlined by the 1900 m depth contour. b) The sam e data plotted againstdistance along the

tow lne.

due to variations in resistivity struc-
ture at scales which are w ithin the
resolution of this experim ent, and
not sim ply short-w avelength scat-
ter. Indeed, the levelof scattern the
data from thisexperin entissignifi-
cantly low erthan thatfrom previous
CSEM studies.Thisreflectsthe con-
tnuing developm ent of, and im -
provem ents in, the Instrum entation
used.

Future analysisof thisEM data
w illincluide2-D mversion Unsw orth
etal., 1993),and 3 -din ensionalfor-
w ard m odelling, using code devel-
oped aspartofthe ISO 3D research
projct FlosaddttirandM acG regor,
2001).W ehopethatthisw illprovide
new Infomm ation conceming thena-
ture of the axial hydrothemm al sys-
tem fluid circulation .
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D esp structure and geodynam ic evolution of the Tonga-New -H ebrides
region : geochem ical, geochronological and seign otom ographic data.

KolbovV Yu.KoulkovIY u.andTikunovYuV .

Trofim uk United nstitiute of G eology, G eophysics and M neralogy SB RAS, Novosibirsk, Russia.

Introduction
The com plex geom etry of the
convergence boundary betw een the
Australian and Pacific plates in the
Tonga-N ew H ebridesregion results
from the active tectonic processes
which have taken place since the
early Cenozoic.The Cenozoic evo-
lution ofthisrelatively sm allregion
nvolved repeated changes in the
configuration of plate boundaries
and subduction polarity associated
w ith opening oftheN orth FijiB asin
Danieletal.,, 1977; Camey etal.,

1985;Tayloretal., 2000) .Thepresent

boundary between the two plates
mnsalong theN orthand SouthN ew -

H ebrides trenches, Hunterand Fiji
fault zones and the Tonga trench
Fig.1).

The existing geodynam ic and
tectonicm odelsofthe recentevolu-
ton of the Tonga-New -H ebrides
region are based on synthetic anal-
ysisofbathym etry, satellite-derived
gravity,seism icity,m agnetism ,and
G PSm easurem ents, asw ellaspetio-
logical,geological,geochem ical,and

stratigraphic evidence. The struc-
ture of the plate convergence zone
and the direction and rate of plate
m otdons acquired the present form
about the N eogene-Quatemary
boundary. In the early Cenozoic,
Santa-Crz,V anuatu, Fiji, and Lau
islands belonged to the A ustalian
plate and m ade up a single island
arc. The O ligocene and M iocene
volcanism produced calc-alkalineto
shoshonitic island-arc volcanic se-
ries. A tthat tim e, the Pacific plate
subducted westw axd beneath the

r10°S

r15°S

r 20°S

-

13 |

4 |5 [r6

25°S
170°W

Figurel.Tectonicm ap of Tonga -N ew H ebridesregion afterPelletieretal. (1998).
1 -present-day deep trenches; 2 -V ithzpaleotrench; 3 -faults, 4 -riftzones; 5 -uplifts; 6 -seism ictom ography profiles
w ithdisancem arks km ). W here:NNHT -N orthN ew H ebridestrench;SNH T -SouthN ew H ebridestrench;NBAT
-N orthback-arctrench;SBA T -Southback -arctrench;W SR -W estSpreadingR idge;CSR -C entralspreading ridge;
ESR Eastspreading ridge;K TJ-K ing triple nction ;CLSC -CentrallL.au spreading centre; ELSC -EastLiau spreading

centre.
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Austalian platealong theV iHazand
Tonga trenches. The nitiation and
developm ent of spreading zones
there led to the opening of the Fiji
basi .Theplate convergence along
the V idaz trench ceased, and a new
opposite-dipping subduction zone
arose to the south-w est,alongw hich
form ed the V anuatu island-arc sys-
tem .Paleom agnetic studiesprovide
evidence of 90° counterclockw ise
wtation oftheFijiplateand 30°-40°
clockw ise rotation of the V anuatu
island arc M alahoff et al., 1982).
The N orth-Fiji basin opening w as
chiefly controlled by the develop-
m entof Centraland Eastgpreading
ridges Fig.l).The spreading cent-
ers In the Lau basih opened later,
about3 M a ago, as attested by ab-
solute dating and detailed aitbome
m agnetic studies. Sim ultaneous
spreading ofthe oceanic lithosphere
n the N orth-Fiji and Lau back-arc
basins caused destruction of the
V iHaztrench (southofl2°S asfaras
the junction w ith the Tonga trench),
nduced the developm entofthe Fiji
faultzone, and displaced the Tonga
trench axisto theeast.H ow ever, the
exact tim e of the last spreading re-
versal and the onset of the N orth-
Fijibasin opening rem ains unclear
and varies from 11 -13 t©35M a,
depending on the source.

The opening ofback -arc spread -
Ing centres n theN orth Fijiand Lau
basins accelerated convergence in
the tw o subduction zones, up t 24
am Aear In the northem partof the
Tonga trench (16°S) and about 16
am Aear In the south 22°S), based
on G PS data.The spreading rates in
the corresponding latitudes of the
Laubasin are 16 and 8 cm A/ear, re-
spectively (Pelletieretal., 1998).In
the V anuatu island arc, the subduc-
ton matevariesfrom 15-17 am A/ear

(N orth N ew H ebridestrench) to 10 -
12 am Aear (South New Hebrides
trench), but the pure convergence
mte of the Australian and Pacific
plates is low er. The spreading rates
n theback-arc spreading centres In
both V anuat and Tonga collision
zonesareabout8 -10 am Arear.How -
ever, atthe junction of the V anuatu

island arcw ith theD 'Entrecasteaux
fault zone, the convergence mate is
aslow as4 -5 am fear (Pelleteret
al., 1998 ;Tayloretal.,1995),possi-
bly,because the relatively thick and
heterogeneous crust of this block
In pedes its subduction beneath the
island arc.

The resultsoforiginalgeochem -
ical and geochronological mvest-
gations presented In this paper al-
low us t© define m ore exactly the
tim e of m ain events in the geody -
nam ic developm entof Tonga-N ew
H ebrides region and gives the basis
for mterpretation of deep structure
of this area obtained from the tele-
Seism ic tom ography .

G eochem istry and absoluteageof
them agm aticunites

The rock sam ples studied were
collected N 1988 during the 13 R A7
“Academ ician Alexandr Nesmey-
anov” cruiseunderdredgingon tw o
sections from eastand w est slopes
ofN ew H ebridestrench Figl).For
com parison of sam pled rocks w ith
recent volcanic unites the dragged
m aterialfrom stationH 13 -43 locat-
ed iIn centralpartofV anuatuarcw as
used.Them ajoroxidesw ere deter-
m nedbyXRF .Fordating, theK -Ar
method was used. M easurem ents
w ere carried outusing am ass-spec-
trom eter,M 11201 .A llanalyticalpro-
ceduresw ereperform ed attheUnit-
ed Institute of G eology, G eophysics
andM ineralogy SB RA S .A llrocks
w eredivided into groupsusing clus-
teranalysisw ith the tree-ring recon-
Struction . Euclidian distancesw ere
used forthe construction ofdendro-
gram m s.Theoptim aldistance func-
ton w as calculated on the basis of
oxide contentdifferencebetw een the
nearest pomnts. The square root of
m ean-square difference of concen-
tration betw een nearest points w as
taken asam etric coefficientforeve-
1y com ponent.The total nform ation
about the collection used is availa-
blefrom the follow ngw ebsitrURL :
htp:A/ww uiggm nsc.xru/geody-
nam /1ab820/mdexhtm 1 or it m ay
be received Dby e-mail:
kolobove uiggm nscxu.

The geochem ical surveys show
thatthere are tw om agm atic seriesin
the area of New H ebrides trench:
tholeiitic and subalkaline.A tV an-
uatu arc the island arc tholeditic and
calc-alkaline series are present, the
laterbeingm orew idespread .Statds-
tcal analysis allow s to divide the
rocksofN ew H ebridestrench into 5
groups (Table1l).Theonly group of
rocks from New Hebrides trench
belongs to the tholeiitic serdes

(@roup 1) . The com pogitional char-
acteristics of this group are akin to
BABB atthem ainN orth Fijibasin.
The basalts of this type have the
mostancientage 274 -17.0M a).
Am ong the subalkalnebasaltsthere
are sodium and potassium unites.
The sodium basaltsarem ore differ-
entdated and they inclide three
groups. groups?2,3 and4) .G roup 2
ism ore plentifulbut, nevertheless,
hasrespectively anarrow ertim e in-
terval (172 -14 0 M a) .Subalkaline
basaltsofgroups3 and 4 w ere found
only In the southem part of New
Hebrides trench. They cover the
oldertim e ntervaloforighation @0 8
-18.0M a).Among them selves all
these groups differ in contents of
Al10,,FeO*and Ca0 .The sodium
subalkalinebasaltshaveaffinityw ith
O IB. The presence of potassim
subalkalinebasaltsin theN ew Heb-
rides trench (group 5) is most re-
m arkable because the shoshonitic-
latdtic series isform ed exclusively in
the rearofthe activew ell-developed
continental m argins and in conti-
nental rifts. The m ajority of these
rocksare theusualshoshonitesw ith
hjghoontentsofKZO ,Rb,Sr,Liand
Ba. The age of these rocks varies
from 5554 M a.

Calc-akaline basalts predom i-
nateatthe sationH 13 -43 located n
thenorthem partoftheV anuatuarc.
Statistically, the rocks from thissa-
ton can be divided nto tw o groups

(6 and 7) .The form erconespondsto
m agnesia island-arc tholeiites, the
later to calc-alkaline basalts of is-
landsand subm arine volcanoes from
V anuatu arc form ed n the Pliocene-
Pleistocene age.O urdata show the
age of these basaltstobe 45 -3 6
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M a, which is consistent w ith the
period ofearly island arcvolcanism
n thisarea.

T om ographycode

Understanding of the m echa-
nism sdriving the geologicalevolu-
ton In a region is in possible w ith-
outreliable data on itsupperm antle
structure, forw hich seism ictom og-
raphy isam ostpow erfultool.H ere
w e apply our tom ographic code to
getthe 3D seigm icstucturebeneath
the TongaN ew -H ebrides region
down to the depth of 650 km .

The upperm antle stucture w as
studied using the Inverse Teleseis-
m icSchem e.Them ain idea istouse
teleseism icraysfrom earthquakesin
a region recorded by the w orldw ide
seigm ological netw ork (K oulakov,
1998),w hereby thedeep structure of
any active seism ic area can be In -
aged w ithout data of regional net-
works. In this research, we used
about800 000 P teleseiam icrays (epi-
central distances from 20° to 91°)
from over20000 shallow (<50km )
earthquakes that occurnred In the
Tonga-N ew -H ebrides region and
w ere recorded by m ore than 2000
stations of the w orldw ide seism o-
Jogicalnetw ork .The infomm ationw as
taken from the ISC catalogues for
the period from 1964 © 1996.The
procedure of travel tim e processing
forthiscodew asdescribed in detail
I Koulakov,1998).Thetom ograph-
ic Inversion isbased onnodeparam -
eterization, nw hich velocity param -
etersare com puted In thenodesofa
3D grid, and the velocity pattem
betw een the nodes is approxim ated
continuously (constant velocity
gradient) .

The ITS code is applied to a
num berofoverlapping fragm entsof
the study r=gion, which isaway t
test the stability of the results by
theircom parison in the overlap are-
ason theonehand,and,on theother
hand, a way t© avoid the effect of
low erm antle anom alies due to the
an all size of the fragm ents. In this
context, the bestforteleseiam icap-
proxim ation is the agpect ratio of a
scanned regionw ithinl 4 -1 .8.The

results fordifferent fragm entsw ere
com pared, averaged, and summ ed
up. The general result of this re-
search has been com puted on the
basisoffive fragm ents located along
the highestseism icity zone. In each
fragm ent the grid w as Installed on
sevendepth levels:50,150,250,350,
450,550,and 650km ,w ith 60 nodes
on each level, distributed according
to the ray density .

The tom ographic resultsare pre-
sented In a horizontal section at a
depth of 150 km and three vertical
sections Fig.2) .H atched fieldsm ark
negative seism ic anom alies (low -
velocity zones) and unhatched fields
mark positive seigm ic anom alies

thigh-velocity zones), most often
Tnterpreted as coolerm antle fields.
B lack dots on the vertical sections
show thehypocentersofdeep earth-
quakes located near the section
plane +50km ).

D iscussion

The tom ographic In ages of the
Tonga-N ew -H ebrides region we
obtained clearly show subduction
zones traceable as boundaries of
cool slabs w hose penetration nto
the m antle depends on the duration
of subduction. The upper m antle
structure beneath the Tonga trench
is consistent w ith the tom ographic
m odelbyR vanderH flst 1995)w hich
show s the position of the Pacific
slabdowntw 1400 km .From thecb-
served rate of subduction of ~8 cm /
year, itsduration in the Tonga trench
canbeestm atedat30 -35M a,w hich
coincidesw ith thegeologicalrecon-
stuctionby J.D anieletal. (1977) .1t
w as shown that In the Eocene the
convergence of Pacificand A ustral-
ian plates occuned betw een N ew
Caledoniaand Loyalty islands,w ith
subduction of the A ustralian plate
under the Pacific one. About the
Eocene/0 ligocene boundary, the
subduction changed polarity and
the subduction zone m oved t the
Lau islandsand theV itHaz trench.So
during theM iocene the Pacificplate
subducted beneath the Austalian
plate along the eastem foot of the
Lau-ColvilleridgeandV iHaz trench.

The effusions of BABB (group 1)
rlate o thisperiod of geodynam ic
evolution of N ew H ebrides region.
A s the spreding zones opened, the
deeperpartsofm antlebegan tom elt
form Ing basaltic series w ith subal-
kalinegeochem icalprofile.Thus, the
subalkaline basalts of OB type
(Oroups2,3 and 4) are form ed here.
Their age is younger, conesgpond-
ng to the second half of the M i-
ocene.

There is a knee of the Pacific
plate slab underthe Tonga trench at
adepthof400 -700km (vanderH ilst,
1995).The w idth of the horizontal
segm entof the slab depends on the
convergence rate increasing to-
w ardstheequatorand concidesw ith
the m agnitude of digplacem ent of
the trench axis from its M iocene
position.Between5and 6M a,calc-
alkaline island-arcvolcanism mFiji
islandsgave w ay to the shoshonitic
series typical of back-arc environ-
ments, and the subduction zone
m oved to its presentposition locat-
ed along the Tonga islands.

A s is seen in the tom ographic
sectons, the slab of the A ustral-
ian plate underthe N ew -H ebrides
trencheshas its low erend at300 -
400km .W ith the convergence rate
in thisareaof 8 -10 cm fyear, sub-
duction has continued forlessthan
4 -5M a,which is consistentw ith
other geological and geophysical
evidence. The absence of sedi-
mentsintheN ew -H ebridestrench-
es and the symm etrical distrdbu-
ton of volcanites of sim ilar age
and com position on both sides of
the trenches attest to a elatively
short duration of subduction.
M oreover, 55 - 54 M a shos-
honites (group 5) sam pled on both
sides of the trenches indicate that
this region w as then the back area
of a m ature island arc. C om posi-
tonal sim ilarity of those shosho-
noites with postM iocene shos-
honites in Fiji islands proves that
in the M locene, the New -H ebri-
des, Fiji, and Lau islandscom posed
a single island-arc system thatex-
tended along the Tonga and V itaz
trenches (Tayloretal.,2000).
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The inclined positive seigm ic
anom aly I the central parts of S2
and S3 (Fig2)m ay be a fragm entof
the ancient Pacific slab subducted
along the Vidaz trench in pre-
Pliocene tim e.Theanom aly ism ore
pronounced in section S2,possibly,
because ofpartialdestruction ofthe
slab by them antleplum e seen n the
rightsideofS2 .Theglabplaysamwle
of a “heat screen” as hotm aterial
from the transition zone and from
the low erm antle ascends along its
bottom . The absence of deep seis-
m icity along the detached slab is
evidence of slow sinking, probably
atamateunderl cm f/ear, as itsinks
m erely by negative buoyancy w ith-
outpushing from the Pacific plate.
Hence, forthe last5M aafterdetach-
m entthe slab hassunk asshallow as
50 km .During the sam e tim e gpan,
active back-arc goreading caused
significantnorth-eastw ard digplace-
ment (600 - 800 km ) of the V iHaz
trench off the detached slab.

Thenew tom ographicdata,along
w ith paleom agnetism and geo-
chronology callforsom e revision in
the existing ideasofthegeodynam ic
evolution ofthe TongaN ew H ebri-
des region (Camey et al., 1985).
N am ely, w e suggest that a signifi-
cant reorganization of the geody-
nam icregin eoccurred 5M aago,at
the M iocene/Pliocene boundary.
Before that tim e, the Pacific plate
subducted I the eastw est direc-
ton along the Liau-C olville subduc-
ton zoneand theV iHaz trench .Snce
the earliestPliocene, theN ew H eb-

rides island arc sprung up t© the
west, together w ith the opening
N orth Fijibasin.The Pacific-Aus-
tralian plate convergence boundary
m oved to the presentN ew H ebrides
trench,w hereby the A ustralian plate
started an eastw ard subduction be-
neath the Pacificplate .Based on the
rateofplatem otdon (Pelletderetal.,
1998) and the depth of the A ustzal-
jan slab @00 km ), theduration ofthe
V anuatu subduction may be estd-
matedat4 -4 5M a.This isconsist-
entw iththe41 -3.9M aK -Arages
ofisland arc tholeiiticand calc-alka-
line basalts (groups 6 and 7 regpec-
tively) thaterupted at the early sta-
geofthe island-arcevolution .A bout
the sam e tim e (early Pliocene), the
subduction zone n the southemN ew

H ebrides region m oved to the east,
from the footoftheLau-Colvilleridge
to the Tonga-K emm adec trench, but
the subduction preserved its west-

w ard polarity .
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New Program by KORDT Focuses on the G eoclogical and B lological Issues
of H ydrotherm al System s on A ctive P late Boundaries n the W estern Pacific

Sang-M ookLee

D egp-Sea ResourcesResearch Center KORD I, Ansan, P O .Box 29, Seoul425-600,Korea.

Tn February 2000, K orea O cean
Research and D evelopm ent Tnst-
tute KORD I) lJaunched anew pro-
gram to Investigate active hydro-
themm al vent fields In the westem
Pacific. Thisnew program ,r=ferred
to as “Daeyang” meaning a large
open ocean I K orean), isan nida-
tiveby KO RD Ito expand itsm arine
scientific effortin the Pacificand to
providenew platform fortheK orean
scientsts to collaborate w ith scien-
tdsts from othercountries, w hich are
leading research activities on m id-
ocean ridges. Since its start two
years ago, the program has paved
the way for the Earth scientsts,
physical oceanographers, chem ists
and biologists to conduct joint
research projects in the westem
Pacific.

BriefH istory

KORD I's interest .n the Pacific
O cean can be trtaced back to the late
80s starting w ith the Investigation
ofm anganesenodules in the central
Pacific. Since the m id-70s, m any
countrieshave explored the seafloor
n the east and central Pacific be-
tween the Clipperton and C larion
Fracture Zones, and In the early 90s
K orea becam e the latestm em berto
JjoIn the list. D om estically ,an In por-
tant tuming point w as reached in
1992 w ith the Jaunch of O nnuri, a
1500-tonresearchvessel. KORD I's
activity in the Pacific grew and di-
versified w ith the addition of this
new researchvessel. 11995, apro-
gram was hitated to nvestgate
m anganese crustthatform ed around
the rim s of old Cretaceous and
Jurassic seam ounts In the w estem
Pacific. From 1998 to 2000, three

reconnaissance surveys w ere con-
ducted n thew estem and equatorial
Pacific t assess the econom ic fea-
sibility of sulfide deposits. D uring
this period, the surveys w ere con-
ducted around the Y ap trench and
arc region In 1998, in the M anus
Basin, Papua New Guinea n 1999
and In the W oodlark Basm in the
Solom on Islands 1 2000 .TheD ae-
yang Program differsfrom theseearly
m neral reconnaissance sureys
thatitsm ain focus liesonbuildinga
basic scientific foundation. The
Daeyang Program is entering its
second phase. The firstphase of the
D aeyang Program w asconducted n
2000and 2001 .D uring the firstphase,
scientsts conducted, for the first
tim e, an extensivegeologicalsurvey
of the Ayu Trough, the southem-
m ost sectorof the Philippine Sea.

TheFirstPhase
Background
The A yu Trough w as chosen as
the study area because itisthe only
m arginalong thePhilippineSeaPlate
(PSP) thatisnota subduction zone
(Fig.l).Forexam ple,the Tzu-B onin-
M ariana subduction system and the
Y ap and Palau Trenches com prise
the eastem boundary of the PSP,
and theN ankaiT rough and R yukyu
andM anilaand Philippine Trenches
the w estern boundary . Som e of the
trenches are very active subduction
zones, w hereas others are signifi-
cantly less active, as dem onstrated
by the present-day seiam icity data
and the presence of active volca-
noes.
A lthough scientsts genemally

agree about the large northw ard
m ovem ent of the PSP during the

Tertary, there isa debate regarding
the rotationalhistory of the PSP . For
exam ple, Rangin etal. (1990) and
Halletal. (1995) argue thatthe PSP
has undergone a m ajor clockw ise
rotaton mthelast50-60M a.Onthe
otherhand, Daly etal. (1991) and
Leeand Law ver (1994) disagreew ith
the clockw ise rotation of the PSP.
O ne of sources for the controversy
lie in the factthatthere isvery little
reliable paleom agnetic nform ation,
In particular, regarding the declina-
ton of the PSP .Som e Investigators
have used the paleom agneticm eas-
urem ents taken from the island arc
region. H ow ever, m any island arcs
lie oo close of convergentbounda-
1y and therefore the declinationm ay
be affected by localdefom ation of
the islands and not represent the
m otion ofthe PSP . Presently, m uch
of the useable Infom ation on the
declination of the PSP com es from
paleom agnetic observations m ade
on land at the southem end of the
PSP such as those from Haln ahera
Halletal.,1995).

Theplatem otonsare in general
determ hedby takingm agneticanom -
aly pairs across the spreading axis
and deducing the rate of opening
and direction from them .A saresult,
accretionary boundaries are w here
the relative velocity of the plate can
be derived. In the case of the PSP,
how ever, the resolution of plate
velocity isdifficultbecause itisal-
m ost entirely surounded by sub-
duction zones, exceptfora few plac-
es, mcliding the A yu Trough.

The A yu Trough has been con-
sidered as a possible site where
m agneticanalysesm ightprovidean
In portantconstramnton the relative
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m otion of PSP . How ever, the con-
ventional m ethods of m easuring
m agnetic field and subsequentanal-
ysis pose a problem because the
A yuTrough isclose to them agnetic
equatorand the generaldirection of
spreading is east and west. The
conventional m eans of m easuring
m agnetic field istom easure the sca-
lar total field values using proton
precession m agnetom eter. H ow ev-
er,a sin plegeom etric consideration
w ill show that a m id-ocean ridge

located atthe m agnetic equatorand
Spreading east-west w i1l have a
greatly subdued totalfield anom aly .
Another factor which m ay hinder
this effort is that, on the basis of
bathym etric inform ation from earlier
Tnvestigations, A yu T rough appears
tobe spreading atavery low rate. If
0, the discrim ination of different
anom aliesm ay be quite difficult.

D espite its significance, only a
handfulof surweyshave been m ade
n theA yuTrough o date.An early

Figurel .Location ofthe A yu Trough atthe southemn end of the Philippine Sea
Plhte.D eterm hing them otionofthe Philippihe SeaPlate ram anscontroversial
because it is sunounded by trenches expectalong the A yu Trough (chown
Tbox),w hich isadivergentm argin. The Philippine Sea Plate isdenoted as
PSP,CamwlinePlateasCAR ,and PacificPlateasPA C . Thecontoursrepresent
bathym etryat200-m nterval.

notable work on the Ayu Trough
was by W eissel and Anderson

(1978) who exam ned the bounda-
res of the C aroline Plate including
Ayu and Somwl Troughs. On the
basis of sedim ent thickness ob-
served along seism ic profiles and
sedin entation mates derived from
nearby D SD P site 62, they inferred
thatthe A yu T rough began opening
during the m id-M iocene, perhaps
10-12M a. How ever, thisisa rough
estim ateand furtherstudiesareneed-
ed including agedating on rock sam -
ples t validate the tim ing of open-
ng. Another question regarding
the A yu Trough isw hether it isac-
tively spreading at the m om ent or
not. According t W eissel and
Anderson (1978), the spreading of
the Ayu Trough appears to have
slow ed dow n oreven halted since 6
M a.Untlhigh-resolution near-bot-
tom m agneticvectorfield m easure-
m ents are obtained, how ever, a di-
rectestim ation of goreading ratem ay
alsobequitedifficult. M orerecent-
Iy, asurwey of the Ayu Trough w as
carried outin 1992 by theU niversity
of Tokyo onboard RA Hakuho-
M aru (Segawa, 1993). The survey
perform ed am ultdisciplinary geo-
logical investigation of the w estem
Pacific which inclided the Ayu
Trough and collected underw ay
geophysics and m ultibeam bathy-
m etric survey north of3°25'N atthe
AvyuTrough.H ow ever, theprin ary
focus of this investigation was t©
docum ent the crustal accretionary
processes at the axis, and therefore
the ship track lnesofthissurvey did
notextend far from the axis to ad-
dress the opening history of the
basin.

KORD I'sInvestigation

Them ophology of A yu Trough
atfirsthand mplanview resem blesa
trangle or reversed fan w ith Tobi
andM apiaR idgesfom ing theouter
rim softheA yuTrough. Thisobser-
vation led W eissel and Anderson
(1978) to postulate that the Euler
pole of the Ayu Trough is located
just south of the Palau Island near
7°N and 133°E .H ow ever, itisin por-
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tantto recognize thatthisargum ent
is based on generalm oxphological
trends and not on geophysical evi-
dence. The exactpole of rotation
betw een the Philippine Seaand C aro-
line Platestherefore rem ainsan open
question.

KORD I's nvestgation of the
Avyu Trough w as performed in two
stages. n M ay 2000, RA7 Onnuri
conducted m ultibeam bathym etric
m apping and gravity and m agnetic
survey of the A yu Trough betw een
3°30'N and 2°N . Thiswas a short
survey w ith 6 -7 daysof chip tin e.
InM ay 2001,KORD Iscientsts re-
tumed to the Ayu Twough. This
tim e, during 15 days atthe site, we
covered the area south of2°N allthe
way down o the equator. Tn addi-
ton to the standard undeww ay geo-
physical m easurem ents and m ulbd-
beam bathym etricm apping, the sur-
vey perfom ed three m ultbchannel
seian icprofiles, 9 dredge sam plings,
num erousCTD m easurem ents, tw o
piston cores and three mulbple
cores,w hich sam pled the upperfew
tens of centim eters. In both 2000
and 2001, In additon t© the &=l
fieldm easurem ents, shipboard vec-
torm agnetic fieldsw ere alsom eas-
ured.Figure 2 isabathym etricm ap
ofthe A yu T rough betw een the Pal-
au Island and the equator. ITtwas
produced by com bining m ultibeam
bathym etricdata collected by KOR -
DIin2000-2001 and University of
Tokyo from 1992 cruise Fujiw araet
al.,, 1995). The multdbeam system
used by KORD I represents an up-
graded 121 -beam system ,providing
cross-track coverage of 35 times
the water depth, whereas that of
University of Tokyo atthe tim ew as
al6-beam system ,whichprovidesa
narow er coverage. The location
of dredge sites and m ultichannel
seism ic profiles are presented in
Figure2.

An in portantobservation ofour
study is that, on the basis of m uld-
beam bathym etricdata Fig.2),the
Ayu Twugh reveals evidence of
oblique spreading rather than fan-
shaped opening as previously sug-
gested. A detailed study is under-

w ay to detemm ine the exactpole of
rotation and its in plications forthe
m otionof PSP.

One of the tasks perfomm ed by
KORD I scientdsts was to look for
possiblehydrothemm alplim es. Nu-
merous CTD m easurem ents w ere
m ade along the axis In 2001. The
CTD was low ered to w ithin a hun-
dred m eters from the seafloor for
thispumpose. In gpite of ourefforts,
no directevidence forhydrotherm al
venting w as found atthistime. In-
stead,only am noranom aly inw ater
tem perature atgreaterthan 4 km w as
observed along the axisto the south.
This isattributed to Increasing heat
flux at the axis as one approached
the south.

TheNextPhase

The second phase of D aeyang
Program is expected to be a five-
year program from 2002 to 2006.
During this period, a greater em -
phasis w i1l be given to geological
and biological studies of active
hydrotherm al vent fields and the
basins thatcontain them . Som e of
the targetareas thatare being con-
sidered for 2002 include the New
Treland forearc basins, the eastem
M anus Basin and previously un-
surveyed areas In the w estem B is-
m ark Sea In PapuaN ew G uinea.The
New Treland Forearc basin hosts a
group of Pliocene toR ecentalkaline
volcanoes, which represent the
Tabar-L ihir-Tanga-Feni island
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Figure2.Bathym etricm ap ofthe A yu Trough com piled from differentsources.
Them ultbeam bathym etricdata to thenorthof3°30'N arefrom 1992 survey
by theUniversity of Tokyo [Segawa,1993] (courtesy of ToshiyaFujiw ama) .
The bathym etric data south 0£3°30'N w ere collected by this study 11 2000
and 2001 . Thesolid Inesrepresentm ultbichannelssism icprofilesand thesolid
circles the Jocation of dredge rock sam pling during 2001 survey. The
bathym etric contoursare at250-m interval.
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chain. One of the islands mn the
chain, Lihir, isa lJocusof one of the
largest epithemm al gold deposits
known cunrently. Tn 1994 a survey
by scientstsm ainly from University
of Fredberg, G emm any discovered a
num berofseam ountsbetw een Lithir
andN ew Treland, ncliding theCon-
ical, Edisonand TUBA F Seam ounts.
Several pieces of evidence suggest
thatm agm aticactivity n the forearc
basin is controlled by lithosphere
extensions w hich generally stdke
north-south. How ever, the nature
of such north-south trending tec-
tonic features ispoorly understood.
One of the cbjectives cf KORD I's
cruise 2002 istodocum enttecton-
ic structures In the forearc basin
using a com bination ofbathym etric
and seism ic m ethods. In addition,
biological sam pling is planned at
the Edison seam ount and eastem
M anus Basm.

A notherarea thatisbeing consid-
ered is the SorolTrough. The Sorl
Trough is tectonically sim flarto the
AyuTrough nmany w ays. Previous
studies suggestthatthe SorolTough
Epresents a transtensionalboundary
betw een theC arolineand PacificPlate
and thatthe C aroline P late isundergo-
ng counterclockw ise. If so, the
goreadingattheA yu Troughw illalso
affecttheplatem otion along the Sorol
Trough. Therefore, n orderto deter-
m Inethem otionoftheC arolinePlate,
w e can not considerthe tw o troughs
sepamately .

In 2003 and beyond, D aeyang
Program plans to extend its opera-
tonbeyond thew estem Pacific. O ne
scenario isto explore thehydrother-
m alvent fields in the northem East
PacificR iseand around the G alapa-
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gos Islands. In order to conductan
effective ventbiologicalstudy, itis
In portantto have accessto toolsfor
takng biological sam ples from the
deep seafloor. Thisw illrequireem -
ploym entofadeep-sea subm ersible
orrem otely operated vehicle ROV ).
At present, KORD I does not own
either of these tols. A projct is
undemw ay w ithin the engmneering
division of KORD ItobuildaROV
that is fitted fora full-ocean-depth
survey and sam pling . H ow ever, the
vehiclew llnotbe ready until2004 .
In the m eantim e, altemative w ays
are being sought to sam ple biolog-
ical m aterials from the vent sites.
Thism ay be accom plished through
cooperationw ith countresthathave
access to orby hiring of subm ersi-
blesandROV s.

R eferences

Daly M .C.M .A .Cooper, I.W ilson,
D .G .Sm ith,andB .G .D .Hooper,
Cenozoicphtetectonicsandbasin

InterR dgePublications

The Jatest issue of nterR idgeN ew s,asw ellasanum ber
ofotherpublications,arenow availbbleasdow nloadable
PDF files from the IterR idgeW ebsite. Justvisit:

http :/Af ww intridge org/act3 htm

evolution in Indonesia, M arine
Petroleum G eology,8,2-21,1991.

Fujivam,T .K TanakiH Fujnowo,T.
IhiiN Seama,H Tch,K Koizum i,
C. Igawashi, J. Segawa, and K.
K dbayashiM orphologicalstidies
oftheA yuTwough,PhilippiheSea-
Caroline Plate boundary,
G eophysicalRessarchlLetters, 22,
109-112,1995.

HalL,R .M .Fuller,d.R .Ali,andC .D .
Anderson, The Philipppine Sea
Plate: M agnetism and
reconstimiction, i ActiveM argins
and M arginal Basins of the
W esterm Pacific, G eophysical
M onograph 88, American
G eophysical Union, W ashington
D C.371-404,1995.

Lee, T Y .,andL A .Law ver,Cenozoic
plate tectonicreconstruction ofthe
South China Sea region,
Tectonophysics,235,149-180,1994 .

Rangi,C .L Jolivet,andM .Pubellier,
A sinple m odel for the tectonic
evolution of southeast A sia and
Thdonesia r=gion for the past 43
m y. Bulletin de la Sociétd
géologique de France, 8 VI, 889-
905,1990.

Segaw a,J. edior) ,Prelin naryReport
ofH akuhoM aru Cruise KH 921,
Ocean Research Insttute,
University of Tokyo,266pp ., 1993.

W eisse], J.K ., and R . Anderson, Is
there a Caroline plate? Earth
P lnetaryScienceletters, 41,143 -
158,1978. &)



50

hterRidgeNews

htemational R idge-C restR esearch : O phiolites

Prelin nary G eochem icaland M IneralData from the Isabelh-Aurora
O phiolite, N ortheasterm Luzon, Philjppnes

RodolfoA .Tam ayo,dr!?,G racianoP .Y um ul,Jr! RenéC M auny? M ireillePolvé,
Jossph Cotter? M arcelB ochn? and FranciaO .0 laguera®

RW G , National Institute of G eological Sciences, U niversity of the Philippines, D ilinan, Q uezon C iy, Philipphes.
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Tntroduction
The Huatung basin, eastof Tai-

wan, is underlain by Early Creta-
ceous (115-131 M a) oceanic crust
(D escham psetal.2000).This con-
clusion w as based on paleontolog-
icaldating of chertsand radiom etric
dating of gabbros collected from
Lanyu Island and the subm arine
G aguaridge, respectively ,asw ellas
the evaluation ofm arine paleom ag-
netic lineations (D escham ps etal.
2000). The crust of the Huatung
basin could extend even farther to
the south, possbly as far as the
basem entofLiuzon island (nsertn
Fig. 1, Deschamps et al. 2000).
Am ong severalexposuresofocean-
iccrustm antle sequencesin Luzon,
those found in its north-eastem
porton are actually directly south
of the H uatung basi and separated
from theW PB W estPhilippneBa-
sin) by the EastLuzon Trough (In-
sertn Fig.1).In thisshortcom m u-
nication,w epresentprelin nary ge-
ochem icaldata from representative
crust and mantle rocks collected
from the Isabela-A urora coastline,
north-eastermn Liuzon during the sum -
m er2000 cam paign ofthe Philippine-
France C ooperative Projectin G eo-
sciences M agmatism and r=lated
m heralizations) .

G eology and ageoftheophiolite
The basem ent of north-eastem
Luzon iscom posed ofdism em bered
fragm ents of peridotites, gabbros,
basaltsand m norpelagic sedim en-
tary sequences, which we collec-
tvely referto as the Isabela-A urora
ophioclite (Fig.1l). The peridotites
include lherzolites AU06 and

ATU08), harzburgites AU 05) and
dunites @A U 04) .Thedunitesexhibit
transitional contacts w ith the harz-
burgites. These peridotites com -

m only digplay textural featuressug-
gesting plastic and brittle deform a-
tons sim ilar to those recorded by
upperm antle peridotites. W e there-

[:] Paost-Cretaceous formations

I:I Metamorphosed layered gabbros
I:I Peridotites £ layered. dunites and. gabbros
Schists and amphibolites

\\ Strike-slip. fault

\<< Normal fault

\ Thrust fault

AUO02Peg
AUO03Dun

PHO00-209Gab

- Cretaceous volcanic/sedimentary sequences

17°45' =

PAL28B
PAL31B

/&
8 < PH00-210Gab

[y ;
N/

Fiurel .Sin plifiedgeologicalm apofnorth-easem Liuzonand sam plecollection
Jocations. nsetshow stectonic featuresdiscussed inthetextW estPhilippine
Bagin W PB);EastLuzon Trough ELT);Philippine Trench PT);M anila

Trench M T);RyukyusTrench RT)
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fore believe that they represent re-
sidualm antle rocks.

The layeredm afic-ultram aficrock
com plex is com posed of, from bot-
tom to top, dunites AU 03), pyrox-
enitesandgabbros (PH 00203 ,PH 00-
204, PH 00209 and PH 00-210).In
general, the layered com plex dips
tow ards the east (ie., the direction
of the Huatung and the W PB).

The volcanic unit of the ophio-
lite outcrops In the northem portion
alongw ith volum mousresidualperi-
dotites Fig.1) .risdom mnantly com -
posed of pillow basalts (PAL28B
and PAL31B),w hich are In structur-
alcontactw ith the underlying peri-
dotitesand overlain by sedin entary
beds of pelagic provenance. Cherts
from these sedin entary deposits
haveyielded Early C retaceousradi-
olarian assem blages (O kam ura,1986

B illedo etal., 1996) . n additon,
rare outcropsof ntercalated calcar-
eous and siliceous sedim ents over-
yingpillow basaltsalsoyielded Late
Cretaceous faunas B illedo et al.,
1996) .0 ntheonehand, radiom etric
dating of apillow basalt (PAL28B)
using theK -A risotopicm ethod gave
an age of 8715 + 582 M a, while
am phibole separates from anam phi-
bolite collected from the layeredul-
tram afic-m aficrock com plexdepict-
ed in the southw estportion ofFig.1
yieldedanageof92 + 0 5M a B illedo
etal.,1996).

V olcano-sedim entary form a-
tons, the oldestofw hich isdated to
M iddleto LateEocene, are eitherm
structural contact or unconform a-
bly overlie the ophiolite B illedo et
al.,1996), Fig.1l).Plutonsdated to
M iddle to Late Eocene and Early

O ligocene to Early M iocene also
ntrude the basem entcom plex.

G eochem icaldata

The entire data set is available
from the first author upon request.
R epresentative com positions of ol-
vines, orthopyroxenes and spinels
from the upper m antle peridotites
are given n Fig. 2. The plots of
orthopyroxene OPX)A10, Wtk )
contents show a negative conela-
tionw iththeX, M gM g+Fe®™) of
olivines O L) fiom the Therzolitesto
the harzburgite, w hich isconsistent
w ith higherdegreesofm antlem elt-
ng forthe latter Fig.2a).Them in-
eralogical com positions displayed
by the herzolitesare sim flarto those
of peridotites collected from slow -
goreadingm id-oceanicridge M OR)
environm ents QO ick,1989),w hereas

8
a.
§ . Q Slow-spreading Mid-oceanic ridge peridotites
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for fields of peridotites from differentm odem geodynam ic settings are given in the text.



52

hterRidgeNews

IhtemationalR idge-C restR esearch : O phiolites: Tam ayo etal., cont...

thatof the harzburgite is equivocal
betw eenM OR and arc-related envi-
ronm ents O ick and N atland, 1996 ;
Parkinson and Pearce,1998).

Spinels (SP) digplay increasing
X, CrCrAl fiom theherzolitesto
the harzburgite, in agreem entw ith
the partdal m elting trend exhibited
by the OPX and the OL (Fig.2b).
However, the X |_plots of SP from
the dunitesappearsin jlarto the sig-
naturesofreactionsbetw eenm antle
rocks and ascending basaltic m ag-
m as.Com parisonoftheA10, Wtk )
and T, Wtk ) contentsofSP from
the Isabela-A urora peridotites w ith
the com pilation of the SP com posi-
tonsshownbyM OR and suprasub-
duction related peridotites
K am enetsky etal., 2001) suggest
that such com positions can exist n
both of these geodynam ic settings
Fig.2c).

M ultd-elem ent spectra nom al-
ized to the Prim itive M antle values
of Sun and M cD onough (1989) of
representative sam plesfrom thecrus-
@lsequence arepresented mFig 3.
The basalts digplay =latively flat
pattems, essentially sim ilar to the

gpectra show n by nom alm id-oce-
anicridgebasalts WM ORB). The
gabbros also exhibit the same
am ooth flatm ulb-elem entpattems,
often broken by anegative anom aly
M Nbbutnotin Ti.C omm on acces-
sory phases In these gabbrog are
alum nous spinel contaning essen-
tially no Ti (PH00-204) and m=re
opaques. There are no cbvious fea-
tures that would relate the decou-
pling of T ifrom N b to theaccum ula-
ton of Ti-rich phases from post-
cum ulis Interstitdal fluids. Rare
am ountsofam phibolesn these rocks
are alteration products and, thus,
are unlikely sources of dram atic
changesnm agm atic signatures.The
N banom aly couldbe a fractionation
rather than a source geochem ical
feature.

A prelim nary conclusion from
the pattermns of the spectra w ould be
thatthe gabbrosm inorthose of the
associated basalts and, thus, sug-
gest their derivation from Jliquids
w ithM O R B -like com positionsrath-
er than supra-subduction related
m agm as since, the latter, nom ally
display clearnegative anom alies in

10
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s 14
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=
= )
= 9
— e
o >
= 0.1 - @ AU-02 Pegmatite §
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O ob 60 BF(’)I ocl 100
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0.01 4 r r r r r r r . .
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Figure 3.M uld-elem ent plots of sam ples from the crustal sequence of the

Isabela-Aurora ophiolite. nset shows An versus g

of coexisting

plagioclases and clinopyroxenes, regpectively, from gabbros.D ata sources
forfields of gabbros from differentm odem geodynam ic settings are given

n the text.

both Nb and T1i.

Interestingly, coexisting
clinopyroxenes and plagioclases
from these gabbros digplay rela-
tivelyhighX | 5 ™M gM g+Fe**)val-
ues and An (Cafa+Na+K) con-
tents, respectively (nsertinFig.3).
These com positions are unlike
those show n by gabbros collected
from slow -gpreadingM OR system s
such asthe Southw estndian R idge,
nor those sam pled from the M ari-
ana Trough M eyer et al., 1989;
B loom eretal.,1995).Instead, they
are sim ilarto theplotsdigplayed by
som eH essD eep (EastPacificR ise;
D ick andN atland,1996) andM ari-
ana arc-forearc gabbros B loom er
et al., 1995). A lthough the Hess
Deep and M ariana sam ples origi-
nate from very differentgeodynam -
ic settdings, they both appear to be
derived from liquids whose upper
m antle sources have undergone ei-
therrelatively high degreesofpar-
tdalm elting orseveralm elting epi-
sodes on the basis of clinopyrox-
ene and plagioclase com positions.

Prelin narycobservationsand their

in plications
O urprelin nary resultssuggest

that the Isabela-A urora ophiolite
nclides:

1) a volcanic unit with N-M ORB
affinity;

2) alayeredultram afic-m aficcom plex
derived from basaltic melts
originating from ahighlydepleted
m antle source;

3) a residual upperm antle sequence
digplayingm ineral com positions
sin ilar to m antle peridotites
underlying modem M OR
environm ents.

Therefore, if the Luzon base-

m entw ere an extension oftheH ua-

tung basin as suggested by their

sim larity In age and their spatial
proxin ity , then, theprelim nary ge-
ochem ical data from the Isabela-

Aurora ophiolite would suggest

that the H uatung and the ophiolite

basem entof, atleast, north-eastem

Luzon w ere partof a larger C reta-

ceous O ceanic Basin, which dis-

plays geochem ical signatures sim -
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ilarto those show nby rockscollect-
ed from m odemM O R environm ents.
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C rustalaccretion

The M ohns and the Knipovich
ridges are characterized by oblique
and ultraslow spreading. En éche-
Jon volcanic ridgeshave been dem -
onstrated to occupy parts of the rift
valley ofM ohnsridge Gelietal,,
1994). During the last two years,
multbeam mapping of the entre
M ohns ridge (Fig.1) hasbeen car-
red outby the N orw egian Petrole-
um D irectorate In cooperation w ith
theSUBM AR program (SUbsurface
B iogphere, hydrotherm aland M ag-
m aticactivity along the A reticR idg-
es) .Them uldbeam datadem onstate
thaten échelon volcanic ridges oc-

cupy the rift valley of the entre
ridge .Theen échelon ridgesare typ-
ically 20-30 km long and approxi-
mately 20 degrees oblique t the
generaltrend of the riftvalley . The
distance betw een the volcanic ridg-
es increases northeastw axds from

10km naregion100-200km north
of the Jan M ayen fracture zone, to
30-50km I thenortheastem partof
the ridge . This isaccom panied by a
general northeastw ard increase n
thew aterdepth from around 2000 to
around 3000 m eters. Further north
along the K nipovich ridge, the spac-
ngbetw een oblique volcanic ridges
ncreases to around 100 km -again

Figure 1. M ap of the M ohns ridge show ing the area covered by the new
m ultesm data.

accom panied by a further increase
n waterdepth. The ncrease in the
distance betw een the oblique vol-
canicridgesm ay be related to agen-
eralnorthw axd decrease n them ag-
m atc productivity of these ridges.
This is cunently being tested by
basalt geochem istry and geophysi-
cal studies.

The location of the southw est-
em most segm ent of the M ohns
ridgehasbeen poorly defined .M ultd-
beam m apping com binedw ithdredge
sam pling and ROV studies suggest
thattheneovolcanic zone intersects
the Jan M ayen fracture zone about
60 km eastofJanM ayen. Thisvol-
canic island, therefore, does not
define the southemm ost tip of the
M ohns ridge. The southw estem
m ostsegm entism arkedly different
from otherM ohns ridge segm ents.
T is longer (@pproxin ately 80 km ),
show snow ell-developed riftvalley,
and thew aterdepth overthem iddle
partof the segm ent is very shallow
- only around 500 meters. W e are
presently evaluating w hetherthese
features may be rlated to ridge-
transform orhotspot-ridge nterac-
tHons.

A particularly shallow northem
flank is another chamacteristic fea-
tureoftheM ohnsridge.Som eofthe
m arginal highs and ridges are only
600m etersbelow sea level, tow ering
alm ost3000m etersabove the deep-
estparts of the adjpcent rift valley
floor.ROV divestoam arginalhigh
at72°40’95N , 2°5083E dem onstat-
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ed thatpillow lavasare exposed on
the top. These lavas are com posi-
tonally sin ilarto the riftvalley la-
vas, show ing that the very shallow

flank region is com posed of uplift-
ed axis crust. O ther shallow re-
gions of the flank also yielded ba-
saltic dredge sam plesw ith com po-
sitions sim flarto the axis lavas.No
ultram afic or gabbroic rocks have
yetbeen recovered from theM ohns
ridge. This m ay be an artifact of
ncom plete sam pling, oritm ay re-
flectthatthe oblique spreading and
non-transfom character of this
ridge disfavor extensive tectonic
exposure of the lower crust and
upperm antle.

A detailed sam pling program of
theM ohnsridge and the subm arine
partsof JanM ayenw ascarried out
during the two cruises. Ongoing
elem ental and isotope analyses of
the sam plesw {llThopefully castlight
on hot spot-ridge interactions and
crustal accretion processes along
the A rctdc ridges. Som e of the ba-
salts recovered are extraordinarily
rich In plagioclase phenocrysts.
Sam plesw ithup ©©40% plagioclase
phenocrysts and w ith crystal sizes
up 4 om w ere recovered . Individ-
ualcrystals show m ultple grow th/
dissolution features, and com plex
com positionalzoning,w ith A n-con-
tents ranging from An t© An_ .
Singlecrystalscontain severalm elt-
nclusion rich bands thatshow dis-
tinctly low er An-contents. These
featuresare com patiblew ith form a-
ton of the bands during periods of
strong undercooling. Single sam -
ples contain plagioclase crystals
that, despite being sin ilar In size,
appearto have contrasting grow th/
dissolition histories, Indicating ex-
tensive crystal m ixing. The large
plagioclase phenocrysts, crystal
dissolution and renewed grow th
textures, mulbdple m elt-inclusion
bands, and crystalpopulationsw ith
differentgrow th/dissolution histo-
ries, w imess a dynam ic m agm atic
system and thatm agm am ay reside
for considerable tim e w ithin the
m agm atic plum bing system below
ultraslow spreading ridges.

H ydrotherm alactiviy

Only a few hydrotherm al fields
have been found along the A rctic
goreading ridges. Tw o active fields
are located in shallow waters just
north of Iceland, close t the Kol-
bensey and G rim sey islands O laf-
sson etal., 1989,H annington etal.,
n press). An extinct hydrothemm al
field w ith num erous sulfide chin -
neys w as recently discovered on a
flat-topped volcano ataround 1200
m etersw aterdepth on the K olbein-
sey ridge (Pedersen etal., 1989).
Another nactive field w ith chim -
neys of yet unknow n com positions
w asdiscovered thisyearin them id-
dle of the southemm ost segm entof
theM ohnsridge n 500 m etersw ater
depth.

During the SUBM AR -2000
cruise, heavily sulfide-m neralized
faultbrecciasw ere recoverad at 72 °
39’33N ;2°40'87E bydredgingupa
bounding fault wall of the M ohns
ridge. The breccias consistof fine-
grainedbasalticclasts,w ith fracture
and cavity fillings dom nated by
quartz, pyrite and chalcopyrite. The
m Ineralized breccias must have
form ed by high-tem perature hydro-
themm al circulation along a m ajor
fault, and give hope thatdeep w ater
hydrotherm alventing m ay eventu-
ally be discovered along the A rctic
Soreading ridges.

M icrobial colonization

An inportant ain of the SUB -
M AR prokctistoassesstheoverall
m icrobial diversity at oceanic
goreading ridges. W hile much at-
tention hasbeen focused onm icro-
bial life associated w ith hydrother-
m al venting, little is known about
the m icrobial diversity of the cold,
non-hydrotherm al environm ent at
oceanic ridges. M icrobes seem to
play an in portantrole n the degra-
dation ofocean-floorbasalticglass,
and traces of a deep biogphere have
been docum ented to several hun-
dred m eters depth In the crust by
m eans of glass alteration/dissolu-
ton textures, DN A -saining experi-
ments, and carbon isotope ratios
from various OD P holes (Thorseth

etal., 1995, Torsviketal., 1998).So
far, little isknow n aboutthe nature
of these organism s, and how and at
w hat stage a deep biosphere is es-
tablished. A deep biosphere may
develop sin ply by gradualburialof
colonized surface lava flow s, and
know ledge of the biodiversity and
colonization rates of basaltc lava
flow sare In portantforunderstand-
g them icrobialcolonization ofnew

crust that apparently takes place at
Soreading ridges.

During the SUBM AR 2000 and
2001 cruises, basalts dredged and
sam pled by ROV from the M ohns
and the K nipovich ridgesw ere ncu-
bated by a team of m icrobiologist
soon after the sam plesw ere recov-
ered.A few samplestaken by ROV
w ere placed In a pressure-releasing
container at the sea floor to avoid
contam nation en route t the sur-
face. Sedim ent and seaw ater sam -
ples that were treated In the sam e
manner as the basalts served as
controls. Sam ples of basaltic glass
and associated palagonite were
transferred to bottlesw ith m edia to
w hich various carbon and energy
sources w ere added. The cultures
w ere incubated eitheraerobically or
anaerobically . The aerobic cultures
were m ade to enrich for iron- and
m anganese-oxidizingbacteria,m eth-
anotrophicandm ethylotrophichac-
teria, sulphuroxidizers and general
aerobicbacteria. The anaerobic cul-
tures w ere m ade to enrich for iron
and sulphate reducing bacteria and
form ethanogenic A xwhaea.A llcul-
tures w ere ncubated at4°C . Sam -
ples were also fixed in ethanol for
lateranalysisby electronm icrosco-
py ., epifluorescencem icroscopy and
forDNA RNA extraction forPCR,
DGGE, sequencing and slot blot
hybridisation analysis. h addition,
aliquots of unfixed sam ples were
centrifuged on board ship and the
pellets stored In a fieezer for later
whole-cellPCR DN A am plification.

Enrichm ent cultures, chem ical
analysisofm etabolicproducts,PCR ,
DGGE and 16S-DNA sequencing
have so far shown the presence of
iron-and m anganese-oxidizing and
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reducing bacteria, m ethanotrophic
bacteria andm ethanogenicA rchaea
n the basalt sam ples. Sulphate-re-
ducing bacteria w ere rare n the ba-
salt sam ples, butwere comm on M
the seaw aterand sedim entsam ples.

E lectron m icroscopy of the ba-
saltic glass on w hich biom olecular
m ethodsw ereapplied, revealed suc-
cessive stegesfrom Incipientm icro-
bialcolonization tow ell-developed
biofilm salongvariably-altered frac-
ture surfaces (see Thorseth etal., in
press) .Filam entous, coccoidal,oval,
rod-shaped and stalked m icrobial
m orphologies w ere observed (Fig.
2) . Precipitation of alteration prod-
uctsaroundm icrobeshasdeveloped
hollow subsphericaland filam entous
structures. The precipiates are of-
ten enriched mn FeandM n Indicating
that these elem ents are utilized in
m etabolic processes, n accordance
w ith ourbiom olecularresults.
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Figure 2.Back scatter In ages of fracture surfaces from the glassy m argin of
basalts sam pled fiom the M ohns and the K nipovich ridges. The friacture
surfaces are offen heavily colonised by m icrobes that contribute o the
degradation of the basaltic glassand the fom ation of palagonite. A ) Star-
chaped selked m icrobe on an ulira-thn alteration layerdeveloped along a
fracture.The cellsareheavily encrusted w ith Fe-rich precipitate.B ) Fe-and
Siencrusted and unencrusted branching, tw isted salkson a thin alteration
layer.The cells resem ble the fron oxidising G allionella.
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O vervisy
TheA rcticM id-O ceanR dge Ex-

pedidon AM ORE 2001) retumed n

early O ctober2001 afteran ncredbly

successfiilnine-w esk study of G akkel

Ridge and its sumounding basins n

thehighA rctic.AM ORE 2001w asan

htemationaleffortinvolving tw o ice-
breakers: PFS Polarstem, firom the

A Mfred W egener nstiute In B rem er-

haven, Gem any, and the new U S.

ioebreaker,U SCG C H ealy .iw asH ea-

Iy’sm aiden scientificvoyage,and she

proved to be an excellent iosbreaker

and scientific platform . Thishistoric
and highly successfiil expedition far
exceeded anyone’s expectations and

w entw ellbeyond the goals set forth

by InterR idge In charting and sam -

plingG akkelR idge. Som eofthehigh-

Tights of the expedition are:

- Basalts and peridotites were
recovered from over 200 sies
w ithin andneartheaxisofG akkel
R idge, aboutthree tin esasm any
sites asw ere planned.

- Hydrotherm al plumes were
discovered and sam pled along this
ulraslow spreading ridge.

- A high-resolition, well-navigated
m ap oftheridgew asunexpectedly
produced using the hull-m ounted
muldbeam sonarsystem s, which
worked farbetter In the ice than

anticipated.

- Successful seigm ic m easurem ents
showed that crustal thickness
varies stongly along the axis of
G akkel Ridge, most likely
according to distinct volcanic
centers.

-The crustal thickness in theN ansen
Basin doesnotfollow theoretical
m odels,w hichpredictthin crustat
slow spreading rates. The crmust
thickenstow ardstheG akkelR idge.

Introduction

G akkelR dge isanend-m em berof
theglobalspectrum ofm id-oceanridg-
estm any respects,andoffersaunigue
com bination of characteristics eg.
oreading rate, geographical location,
obliquity, segm entation) w hich m ay
control the com position of the erupt-
edm agm as, the crustal thicknessand
the presence of hydrotherm al activi-
ty. s spreading mate is by far the
slow est of any m id-ocean ridge and
varies by a factor of wo along is
length AM ORE 2001 hasthusgreatly
extended the range of values over
w hichw ecan Investigate the relation -
ships betw een ridge properties and
Freading rate. G akkelR idge hasan
exceptionally deep riftvalley,and the
thinnest known cmst for a nom al
ridge 4 km ).Ithasno large offsets,

=0 itaTlow sexam nation oftherolesof
ridgeobliquity (ransform faults)ver-
susm antleupw elling n causing ridge
segm entation .G akkelR dge isfarfrom
the Tndian O cean, and therefore al-
low s separation of the effects of
goreading rate from the anom alous
Tnhdian O cean mantle source M the
geochem istry ofbasalts. Analysisof
afew am allbasaltand peridotite sam -
ples from G akkelR idge suggests the
extents of m eltng m ay be very low
M Uheetal., 1997 ;H ellebrandetal.,in
press) . This has in plications forthe
1atio ofperidotite tobasaltic crustthat
m ay be present n the ridge axis.

W hileso farthere islittledoubton
the existence of thin crust n the rift
valley, the situation off-axis isdiffer-
ent. Past cbservations and a recent
sudy W eigelts Jokat,2001) hdicate
thattherem ightbeno sin ple relation
betw een spreading velocity and crus-
Elthicknessaw ay from theG akkelrift
valley . A lthough spreading velocity
decreases, sparse seign ic refraction
data and gravity m odeling suggesta
thickening of the oceanic crust. kis
notclearw hether this observation is
typical or if it represents only local
variations n the com position of the
oceanic crust. n any case itchalleng-
escunently acoepted theoreticalm od-
els.M aybeG akkelR ddgerepresentsa
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threshold spreading environm ent,
w here existing globalm odels fail in
general.

How them antle beneath the A rc-
tc O cean is related to the m antle be-
neath the northemm ost A tlantic
O cean and the restof the planet, and
how itm ay have been influenced by
the neatby continents are additional
by geochem ical study of the igneocus
1ocks.G akkelR idge isoursoleoppor-
ttnity to sam ple this portion of the
earth’sinterior.

G akkelR dge
G akkelR idge stretches 1800 km

across the Eurasian Basin of the A rc-
tic O cean, allof itheneath A retic sea
ice Fig.1l). tisthem ostrem oteand
slow est gpreading portion of the glo-
balm id-ocean ridge system . To the
w est it passes via Lena Trough and
theM olbyFractureZone ntoK nipov-
ich R idge, the m ostnorthem partof
theM AR . Iiseasemend nnsnto the
conthentalm axginoftheLaptev Sea,
w here rifting continues O rachev et
al., 1998). Spreading 1ates decrease
from 133 an Ar (ullate) atthew est-
em end to 063 an Aratthe eastem
end In the Laptev Sea. Spreading is

nearly orthogonal to the strike of the
ridge and there isonly onem ajoroff-
set In the ridge axis at about 60°E
K ovacset.al., 1985).

C ruiseO peration

The shipslefrTrom szJuly 31 and
approached G akkelR idge fiom eastof
Svalbard atabout15°E Fig.1).The
shipsfirstpinedG akkelR idgeat20°E
after the seiam ic reflection survey
crossing theentireN ansen B asin .Both
ships then traveled w estw ard along
theaxisto8W perform ingbathym et~
ricm apping and sam pling and acquir-
Ing seiam ic refraction data along axis
betw een the sam pling sations. The
ships then sam pled the rift axis and
walls mtensively as they retumed
eastw axd o 20°E ,operating som ew hat
Independently because of favorable
ice condidons. The northem and
southem w alls of the riftvalley w ere
m apped during thisretum .D uring all
seiam ic reflection experin ents in the
N ansenandAm undsenbasmnsasw ell
asthe seiam icrefractionprofilesalong
theG akkelR idge, both shipsoperated
Jontly .H ers, H ealy led the convoy t©
break ice forPolarstem thattow ed the
stream erand theatrguns Fig.1).For
both transects in the Nansen and

Amundsen basinsthissstup w ascrit-
ical for the excellent data quality
achieved.B ecause of ice conditions,
the lattertransect took place at 72°E

Tnstead of the prim ary geographical
cbjective w hich w as to have been a
Jong transectperpendicularto theridge
at85°E . A ttheend ofthe survey,both
shipsvisited the N orth Pole, where a
brief celebration washeld. USCGC

Healy retumed toG akkelR idgeat87°E

formntensive sam pling ofarecentlava
flow Edw ardsetal.,2001)w hilePo-
lIrstem retumed toG akkelR dgealong
the seism ic survey’spath to thewest
and occupied heatflow sationsinthe
basin. The ships rejpined on G akkel
Ridgeat72°E fortheretum tripw est-
ward along the ridge that lnvolved
Tntensive sam pling and m ore bathy-
m etric m appng, w ith a w ide angle
seiam ic study carried outconcurrent-
Iy. Ice and fog conditions w orsened
around September 11, so sam pling
ecam e m ore difficultand som e tar-
getsw ere forssken. Stll, Healy and
Polarsterm sam pledandm apped som e-
w hat independently but in a coordi-
nated program untilthe tim eatw hich
they leftthe ice around 24 °E on Sep-
tem ber27,2001. USCGC Healy re-
tumed to Trom sz on O ctober2,2001
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Figurel.M apofthe seafloorofthe A reticO cean show Ing the cruise tracksofU SCG C H ealy and PFS Polarstem during

theAM ORE 2001 expedition.
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w hilePolarstemw entto B rem erhaven
on O ctober7.

New bathym etric m ap of G akkel
R dgeproduced

Surprisingly, the ships’ bottom
m apphg sonarsystem s Sesbeam 2112
on Healy and Hydroswesp on Po-
larstem) w ere able to generate superb
m aps of the seafloor even w hile the
ships w ere breaking ice. The bathy-
m etric results farexceeded ourexpec-
tatons. The tot@al surveyed region
covers~1000km oftheaxisfrom 8W
(LenaTrough) to 88°E ,providing the
firstdata forthew estem G akkelR dge.
The resolution of these data is signif-
icantly betterthan previously existing
bathym etry from SCICEX (Cochran
etal.,, n prep.) and reveals geologic
detail critical to undersanding the
Segm entation and volcanic and tec-
tonic processes of this ulra-slow
soreadingM OR .Thenew bathym etry
data show three distnct m agm atic-
tectonic regions within the area
m apped.

Rock recoveries

There was some doubt about
w hetherw ew culdbeabletodredge In
icecoveradw aters A fierasteep leam-
g curve, the success ate fordredg-
ngw asfairlyhigh .Flexbility nchoos-
Ing targetsw asin portant,and ina few
cases, large ice floes kept us away
from entire regions. Each dredge
operation had to be carefully setup
and planned, using leads through the
ice pack and kg nto account ice
driftvelocites. Thaddition todredges
on both chips, USCGC Healy em -
plyedw ax coresto recoverglassand
PFS PolarstemhadaTV -G b . These
m ethods required less open w ater to
succeed. Rock sam plesw ere recov-
ered from m ore than 200 sites along
the axis and flanks of G akkelR idge,
m ostly by dredging.

M ore than 120 basaltglass sam -
plesw ereanalyzed onboardU SCG C
H ealy form ajprelem ents, SrandBaby
direct current plasm a spectom etry .
B ecause the cruise track encom passed
adoublepassalongm ostoftheridge,
the onboard data pemm itted testing of
hypotheses formulated on the first

pass by further sam pling on the sec-
ond pass. M odels for the effect of
decreasing spreading rate on melt
com position that predicted progres-
gively an aller extents of m elting at
greater depths eastw ard along the
ridge w illbe tested using these data.

Forty-six thin sections and hun-
dredsofhand sam plesofm antleperi-
dotites were exam ned during the
course of the expediton. M ost of
theseperidotitesarealtered 60-90% ,
like m ostabyssal peridotites. Som e
how ever are stunningly fresh, con-
taning no detectable serpentine n
thin section .Thedistribution ofm an-
tle rock types is sim ilarto that from
otherm id-ocean ridges, butperidot-
itesfrom G akkelR idge seem tohave
undergone low degrees of partial
m elting in accordance w ith theoreti-
calpredictions.

H ydrotherm alactviy alng G akkel
R ige

M mniature Autonomous Plume
Recorders from Ed Bakerof NOAA
PM EL w ereused ondredgesand rock
coresto dentify sitesofhydrotherm al
venting through light scattering and
tem peratureanom aliesassociatedw ith
hydrotherm alplm es.hall, therew ere
118 M A PR deploym ents from H ealy
and19 from Polrstem. Severalplim es
were found, and several had cone-
soonding tem peratureanom alies.On
board analysis and mteypretation of
the M APR data were used to target
CTD fosettedeploym ents,w hichw ere
collected from Healy at six stations
along theG akkelR idge .Plum ew ater
sam plesw erecollected forM n,m eth-
ane,and’*H eto confim thehydrother-
m alnatureofthe Ilightscatteringanom -
alies and provide som e estim ate of
source strength .U nw eathered hydro-
therm alsulfidechin neysw eredredged
atone gite. Th additon, a potential
fossil hydrotherm al upflow zone as
evidenced by abundant epidosite
1rocksw asalso dredged from atecton-
ically uplifted portion of the ridge
flank.

B iologicalspecin ens
M any ofthe 98 recovered dredges
by U SCG C H ealy contained biologi-

cal samples from the benthos and
w atercolum n A nin als,m ollisk shells,
fossils, associated rocks,and allother
evidence of biological activity w ere
collected .0 rganian sw erepreserved
using m ultple m ethods for planned
m orphologicalandgeneticstudies. A
surprisingnum berofdredgesyielded
goongesand shrim p.Though thesam -
pling w as not biologically targeted,
the recovered anin als are uniquely
valuable to science. Sessile species
hold cluesto them inin um age ofre-
cent lava flow s and sulfide deposits.
If the organism s are hydrothemm ally
associated, theirdistrbutionsw illin-
dicateorconfim activeventing areas
along the ridge, and could extend bi-
ogeographic nferences mto another
ocean basin. Pending fimding, com -
plete taxonom ic sorting of sam ples
and species identifications w ill be
conducted, new speciesw illbe fully
described, and conrelations betw een
biological distdbutions and extant
venting w illbe nvestigated.

G eophysical Experin ents

To provide a consistent geo-
physicalpetrological m odel for the
superslow G akkelR idge, sufficient
Inform ation on the crustal thickness
and the com position of the upper
m antle beneath the riftvalley and its
flanks is required . Several different
geophysical m ethods w ere applied
to m eet these objectives. Both con-
ventionalshipdased experim entslke
seian icreflection experin entsasw ell
asm easurem ents located on drifting
ice floesw ere conducted . Theresults
arebriefly review ed here.

Seian iR eflection Experin ents.To
detem ine the crusal structure of the
Eurasin Basin north and south of
Gakkel Ridge, wo long seism ic
transects n Amundsen and N ansen
basins w ere acquired. A 24 lairgun
cluster n com bination w ith a 300 m
Iong stream er @8 channels, 6 25 m
group spacing) w asused . naddition,
36 sonobuoysw eredeployed horder
o provide mform ation on sedin ent
and crustalvelocities fora depth con-
version of the seism icdata.A Ll three
profiles provided excellent data and
m ost of the oceanic bassm ent was
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clearly Im aged afterprocessing. The
sonobuoys provided signals from
evendesperlevelsoftheoceaniccrmist
and In a few cases, signals from the
M choarevisible.Thisallow edam -
Inum estn ate of the crus@al thick-
ness.G ravitym odelingofthetransacts
w llprovidem orerlisblecmisalm od-
els than In the past.

Seian icR efiaction Experin ents.To
Tvestigate the crusalthicknessalong
the rift valley of G akkel R idge both
ships had to w ork together. For this
type of reoconnaissance survey, only
a few stations w ere deployed along
eachprofile. h case of reverse shoot-
g atm axin um two seisn icdataac-
quisition units w ere deployed on ice
floes t© record the airgun signals.
D uring profiling, USGCC Healy led
thecorvoy,w hileRV Polarstem tow ed
anairgunanay (htotal24-1) togener-
atetheacoustic signals.C rus@althick-
ness was measured at 18 different
Jocations. A 11 sations w orked w ith-
outproblem s.M ostofthe record sec-
tions show clearPn arrivals from the
crust/m antle boundariesw ith veloci-
tesbetween 78 and 79 km /. The
crusalthicknessalong the riftvalley
variesbetw een 2 and 6 km .

Graviy measurements. A fixed
m ountedgraviym eterkK SS31 onboard
theFS PO LARSTERN gatheredgrav-
ity data during the entire cruise. The
Tstrum entw orked w ithoutany prob-
lem sduring the entire cruise . H atbor
valies were tgken In Trom sz and
B1em ethaven.

H elicopterbasedM agnetics.This
program Itended to fly a detailed
m agnetic survey acrossthe riftvalley
ofG akkelR idge.U nfortunatelym ost
of the planned survey could not be
conducted, due to constantly foggy
w eather conditions. M easurem ents
w ereperform ed duringonly 14 daysof
the cruise. M agnetic dataw ere gath-
ered fora toal flighttin e of 56 hours

(44801nm )w itha line spacing of2 km
acrossthe ridge . The data are ofgood
quality and w ere flow n acrossprom i-
nentbathym etric features, so a contri-
bution tow ards betterunderstanding
of spreading processes along the
G akkelR idge canbe expected.

HeatFlow m easurem ents. Thirty

eight heat flow m easurem ents were
m ade at fourteen heat flow sations
along the riftvalley of G akkelR idge,
and seven along an off-axis seigm ic
transect nto the Amundsen Basin.
Here, good contol for the sedim ent
thickness w as provided by the seis-
m ic reflection data acquired on the
w ay to Lom onosov R idge. n the rift
valley, itw asdifficultto find sedin ent
patches of a sufficient extent to per-
form the m easurem ents. The Pam-
sound data clearly show ed thatam all
volcanoes covered m ost of the sea-
floor w ith only a few sediments in
betw een.

Rem ote M agnetotelluric Experi-
m entsand Seism ologicalA nay . The
deploym entof the seism ologicaland
m agnetotelluric stations on the ice
faced tw o problem s. The constantly
bad flightconditions n thebegining
of the cruiise n com bination w ith the
relatively fastsam pling of the petrol-
ogy program did not allow the s@-
tions to be deployed a reasonable
distance to the ship .The risk Involved
T finding the sations after several
days of deploym ent and w ih flight
disancesofm orethan 50NM w astoo
large. Secondly, the tim e of 3 hours
pluslin ited flightw Indow sneeded to
construct one M T station restricted
the num berof instrum ents.

Five M T -experin ents w ere con-
ducted along G akkelR idge to Tnvesti-
gate the conductivity of the earth’s
cmustand the m antle below thism id-
ocean ridge. The sationsw ere recov-
ered after 3 - 9 days. Crtical to the
hterpretation of these data isthe 1ota-
tion ofthe ice floeonw hich the nstmi-
m ents are located . A lthough the floes
show ed significant drift paths, their
oEaton was not o stong. So the
Thstrum ents acquired reasonable data
form ostof the deploym entperiods.

W hile the crusalthicknessalong
G akkelR dgew asdeterm nedby seis-
m ic refraction experim ents, seism o-
logicaldata arenecessary toprobe the
upperm antle. For this experin enta
m obilenetw ork consistingof3-4 sa-
tionsw asdeployedonan ice floe.The
deploym ent of the anay w asm ostly
finished in three hours. The RefTek
recordingunitshad aln ostmo failures

during theirdeploym enton the floes.
A firstview ofthe seism ologicaldata
show ed that teleseian ic as well as
Jocaleventsw ere recorded . Them ost
spectacular quakes were recorded
from the Pacific-A ntarctic ridgew ith
sufficient SN mato. A carefill data
analysis w ill show to which extend
Jocal seiam icity along the ridge w as
recorded.
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Country Institution Cruise ID/Location Research Objectives
3 |Canada, |R.E.Thompson, | GSC Endeavour Ridge Middle vally rapid risponse, J.P.Tully 2 Oct -
USA M.Tilley, mooring recovery 15 Oct '01
S.F.Mihaly
16 |France, |E. Humler U. France SWIFT-SWIR 49-35E Mapping and sampling of Marion Feb-Mar '01
Denmark the west of SWIR Dufresne
4 |France Y. Fouquet Ifremer IRIS-Rainbow Investigate biology and geoscience L'Atalante 21 May-
ROV Victor |08 Jun '01
4 |France PM. Sarradin | Ifremer ATOS-VENTOX project Resarch into the specialised adaptations L'Atalante, 20 Jun-
D. Dixon and processes in deep-sea hydrothermal vent | ROV Victor |21 July '01
fauna and microbinal populations
12 | France F.Gaill U. Pierre PHARE - EPR In-situ experiments and biogeochemical L'Atalante May '02
N.Bris interactions. ROV Victor
4 |France, [J. Goslin U. Brest SIRENA-North Atlantic Deployment of six moored autonomous Le Suroit 23 May -
USA, hydrophones to monitor seismicity for 10 Jun '02
Portugal a tomographic model.
19 | Germany, |P. Herzig Freiberg HydroArc,Bransfield Strait- Investigation of hydrothermally active SONNE 9 Feb -
Canada, Antactic Peninsula volcanoes in a sedimented marginal basin 28 Mar '01
USA
13 | Germany, |P. Stoffers, Kiel U. SO157-FOUNDATION 3, Detailed dredge sampling of the spreading | SONNE 15 Jun -
France, |P. Herzig Pacific-Antarctic spreading axis axis close to Foundation hotspot 14 July '01
Canada near 38S
11 |Germany |K.Hoernle, Kiel U. SO 158, North of Galapagos platform | Sampling of volcanic rocks,sulfide and SONNE 15 July -
F.Hauff and Galapagos Spreading Center, manganese deposits, and deep-sea fauna 20 Aug. '01
3S-2N,85W-95W along the GSC and of seamount volcanoes.
1 | Germany, |P. Michael, U.Tulsa Gakkel Ridge First ever geophysical and petrological Healy, 31 July-
USA C. Devey, investigation of the Gakkel spreading axis | Polarstern 7 Oct '01
J. Wilfried between 0 and 90E
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11 | Germany, |K. Haase, Institut fur SO160-GARIMAG, fossil Galapagos | Bathymetric,gravimetric,and magnetic study | SONNE 18 Sep-
USA U. Tulsa, Geo- Rise at about 11S,95W,SE Pacific and gredge sampling of a segment of the 10 Oct '01
A. Dehghani wisenschaften fossil Galapagos Rise spreading axis
10 | India Damesh Raju, | NIO Adaman Sea Multibeam mapping,geophysics,sampling Sagar Kanya |8 Jan-
PS. Rao 11 Feb '01
14 | India R.Mukhopadhyay | NIO Central Indian Ridge Multibeam mapping, Sagar Kanya |25 May-
geophysics sampling, CTD 28 Jun '01
7 Japan K.Takai JAMSTEC Okinawa Trough Sediments and microbio sampling Kairei 27 Jun.-
at the hydrothermal area 17 July '01
7 Japan K. Tamaki ORI Southern Okinawa Trough Deep tow sidescan sonar survey of Hakuho-maru |7 May -
the rift zone 24 Jun '02
8 Japan M. Kinoshita |JAMSTEC Ogasawara (Bonin) Arc Shinkai 2000 submersible dive for Natsushima |19 Aug -
installing monitoring instruments at the 17 Sep '01
hydrothermal site
8 Japan A. Maruyama |JAMSTEC Ogasawara (Bonin) Arc Shinkai 2000 submersible dive for Natsushima |5 Oct -
microbiological study at the hydrothermal site 27 Oct '01
8 Japan J. Ishibashi Kyushu Univ. | Ogasawara (Bonin) Arc Geochemical water sampling at Kairei 7 Dec -
the hydrothermal sites 27 Dec '01
16 Japan E. Kikawa JAMSTEC SW Indian Ridge Survey outcrops of lower oceanic crust Kairei, 5-29 Sep
ROV Kaikou |'01
16 Japan T. Matsumoto |JAMSTEC SWIR-Atlantis I FZ Shinkai 6500 submersible dives at lower Yokosuka 21 Dec -
crust and mantle outcrop 15 Jan '02
9 Japan M. Arima Yokohama Mariana Trough and Mariana Arc Sediments and microbio sampling at Kairei 08 Jan -
National Univ. the hydrothermal area 24 Feb '02
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Institution

Cruise ID/Location

Research Objectives

15 Japan K. Takai JAMSTEC Rodriguez triple junction Shinkai 6500 submersible dives Yokosuka 21 Jan -
at hydrothermal sites 24 Feb '02
18 |Japan M. Shinohara |ERI Australia - Antarctic Discordance OBS/OBM crustal structure, Hakuho- maru |27 Jan-
deep-tow magnetics, SeaBeam mapping 12 Feb '02
17 |New 1.Wright NIWA, Southern Kermadec arc,35-30S multibeam mapping, rock dredging, seafloor |Tangaroa 24 May -
Zealand U Kiel photography, and epibenthic fauna sampling 14 Jun '02
VUW volcanoes of the arc front.
17 |New C.Ronde, GNS, Southern Kermadec arc,35-30S CTD and in site chemical mapping and fluid | Tangaroa 16 Jan -
Zealand G.Massoth NOAA, sampling of hydrothermal plume associated 29 Jun '02
U Kiel, with active volcanoes.
Kyushu U.
2 |Norway R.Mjelde U.Bergen Svalbard 01, Knipovith ridge Multichannel reflections seismics, gravity = [Haakon Mosby|9 Sept -
and magnetic measurements. 30ct '01
5 |Russia M. Sorokin, PMGE MAR,10-30deg.N Focused survey at four previously Logachev Sep - Nov
discovered hydrothermal sites '01
14 |UK L. Parson, SOC CD 127/ CIR,19-26S Ridge-Hotspot Interaction & hydrothermal |RRS Charles |22 April -
C. German, activity on the CIR Darwin 23 May '01
B. Murton
15 |UK P. Tyler, SOC CD 128/ Rodrigues Triple Junction, |Hydrothermal Plume Processes RRS Charles |27 May-
C. German 25-26S (Biogeochemistry) in the Indian Ocean Darwin 27 Jun '01
16 |USA H.Dick, WHOI SWIR Rock dredging and geophysical survey Knorr 8 Dec.
J.Lin 21 Jan.'01
5 |USA D. Smith WHOI MAR Mooring recovery Atlantis 06 Mar-
01 Apr '01
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5 |USA, C. Van Dover, | W&M, MAR Sampling of vent sites along MAR Atlantis 26 Jun -
Russia S. Sudarikov | U Miami, Exploration of a new vent field at 13N 30 July '01
MBARI Bore-hole site data recovery
5 |USA R. Lutz Rutgers MAR imaging of hydrothermal vent and ambient | Atlantis, 03 Aug -
environments by IMAX and HDTV systems | Alvin 30 Aug '01
3 |USA P. Johnson uw Juan de Fuca Hydrothermal system Thompson 17 Jun -
03 July '01
3 |USA, B. Emley NOAA Axial Volcano, Juan de Fuca Ridge [Sampling of biology, chemistry and geology, | Ron Brown |12 July -
Canada centered at 46 deg.N; 130deg. W mapping and recover and deploy instruments 30 July '01
3 |USA E. Baker NOAA Axial Volcano and southern CTD plume mapping and sampling Wecoma 16 July -
Juan de Fuca Ridge Mooring deployments and recoveries 02 Aug '01
12 |USA C. Cary W&M EPR Biological studies at EPR, sample collection | Atlantis, 15 Oct -
Alvin 02 Nov '01
12 |USA H. Shouten WHOI EPR Near-bottom mapping of CAMH on the EPR | Atlantis, 06 Nov -
Alvin, ABE |05 Dec '01
12 |USA J. Childress, UCSB, EPR Biological studies of vent communities Atlantis, 09 Dec-
C. Van Dover |W&M Alvin 01 Jan '02
12 |USA K.Von Damm | U.New EPR Alvin 5 dives at 21N and 20 dives in 5 areas | Atlantis 6 Jan-
Hampshire between 9-52N. 10 Feb '02
6 |USA C. Van Dover | W&M Blake Ridge Studies of divesity in mussel beds. Atlantis 22 -30 Sep.
'01
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France:D orsales
2001 budget sam pling the Pacific -Antaxcticridge  FutureofD orsaks

Dorslesisfindedby CNRs 2/3)
and IFREM ER (1/3).The budgetof
120000 $ isused o pay the iterR 1dge
contribution €0 000 $) and to support
D orsales w orkshops and participa-
ton t m eetings, aswell as a few
selected scientific projects.
B ecause of the in ited budget, the call
forproposals is alw ays focused . Fol-
Jow ng tw 0 w orkshops organized n
Januay 2001, inR oscoff, respectively
by M .M aia and J.Escartin in Paris,
and D .Jollivet the follow ing them es
w ere chosen:

- ridge/hotspot Interaction

- population genetics and evoli-
tonary sciences n venttaxa

DorsalesC ruises in 2001

-SW IFT PI:E Humln -M goping
and sam pling the SW IR betw een 35
and 49°E , Feb - M arch 2001, R A7
M arion D ufresne

-IRIS (PI:Y .Fouquet) -ROV
V ictordives on Rainbow hydrother-
m alfield , pied cruise nvestigating
biology and geosciences.

-ATOS PI:PM .Sanadin) -ROV
V ictor dives - biology . Partly EC
funded cruise to the M AR, Lucky
strke and R ainbow

Cruises in 2002
Scheduled
-SIRENA -PI:J.Goslin,m onior-
Ing seigm icity of theM AR North of
the A zores with autonom ous
hydrophones.H ydrophones provided
by C .Fox
-PHARE -PI:F.GaillandN .Le
Brisbiology,EPR 9N and 13N ROV
V ictorcrise
W ellevaluated butnotyetsched-
uled
-TOM SW R -PI:D .Sauter,seis-
m ic tom ography of a very cold por-
tonoftheSW IR (Jourdannesm oun-
tains) . Look atthe deep structure of
the ridge
- PACANTARCTIC 2 -PT:L.
DosoandH .0 ndreas.M appihg and

T the area of the geochem icalbound-
ary 39 -52°9)

-LUCKY STAR -PI:J.Escartn
and S.Smgh.D eep stucture of the
Jussieu Plateau and ofthe Liucky Strke
segm ent,M A R south of the A zores

DorsalesD gialdatabase

The French site is developped at
SISM ER ,underthe responsability of
C.Deplus CNRS), togetherw th E .
M ocussa GISM ER ,IFREM ER ) .Seven
areas w here bathym etric data col-
lected w ity French R /s are particu-
larly dense have been selected forthe
database, w hich can be found at:
http :/Avww ifrem er fr/sism erro-
gram Mdorsale/

FundingofO BSs

A projectto acquire 25 O BSshas
been fimdedby CNRS (PI: S.Singh).
The Instrum ents should be available
by 2002 .They w {llbe availeblk to the
wholeCNR S com m uniy i Franceand
n particularto the D orsales comm u-
nity.

M ore funds are being sought to
ncrease the num ber of nstrum ents
during the nextyears.

New R A

The replacem entof the RA7 NA -
D IR hasbeen approved by theM nnis-
try . TheNAD IR w illm ostlkely end
operations next year. The new ship
w ill1be a carrier for the subm ersible
NAUTILE and ROV VICTOR .Itw il
be shared w ith the Navy, and so w ill
have constraints, as yetundem ned.
The ship should be ready by 2004 .

The D orsales program w as re-
new ed 1n 1998 forfouryears. Tish is
lastyearof funding and the fimding
agencieshave gpecified thatthey w i1l
notrenew itm ispresentform .

CNRS has sarted anew program
on "G eom icrobiology in extrem e
environem ents" that covers parts of
the presentD orsales program butnot
everything.

To discuss the actions that the
D orsales com m unity w ants to pro-
m ote during the nextdecade, aw ork-
shop w as organized in Roscoff O ct
2931)by J.Dyment,F.Gailland C .
M évelon "Long term observationsat
m id-ocean ridges". Fifty persons at-
tended (half biologists, half earth
scientsts) . The ain w as to under-
stand active processes atm id-ocean
ridges, w ith a particular focus on the
Iink betw een geoscience and biologi-
calprocesses. This requires repeated
observations and m easurem ents and
possibly long term observatories.
Tentified targets are the M OM AR
arma M A R .southoftheA zores) and
the EPR at13°N .A prokctplan w il
com e out of this w orkshop and be
distdbuted t© funding agencies for
evaluation.Butitisalso obvious that
efforts for long term observation at
m id ocean ridges should be coordi-
nated at an intemational level and
France wants to be active in the
M OM AR projctsuppored by IR .

If the fimding agencies agree on
the new program , itw ill not start
before 2003 .M eanw hile, CNR S has
comm itted to pay the French
TnterR idge contribution.

Labomtoire de G eosciencesM arines
Université Piene etM arie Curie

75252 ParisCedex 05, FRANCE

Form ore mform ationon DORSALES contact:

C athermeM ével, DORSALES President

4 Place Jussieu, Tour26, 3ém e éage

Tel: 33-1-44-27-51-93
Fax: 33-144-2739-11
Emal: meveld ccrjissieu fr
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RIDGE science projkcts n New
Zealand continue t© focus on the
Kem adec-H avre arc - back-arc sys-
tem t© understand processes of arc
rifting and new oceanic crustaccre-
ton, hydrothemm alism , ncluding as-
sociated m neralisation and ventbiol-
ogy , and petrogenesisof arc and back -
arcm agm atism .

M uch of the ongoing w ork has
been furtheranalysisand publication,
1n collaboration w ith French, G erm an
and U S groups, of research results
from the Yokosuka 1997, Sonne 1998,
and Tangaroa 1999 cruises to the
region. Som e of the m ore recent re-
sultshave been presented atthe tra-
O ceanic Subduction System s: Tec-
tonic and M agm atic Processesm est-
ngintheUK byGaryM assoth GNS)
and Jan Sm ih Uni.Aucklnd).

A majprnew hitative hasbeen
the com m encem entofventbiological
studies at three know n active hydro-
therm alsystem sonRum ble TITand V ,
and B rothers caldera (see C lark and
O ’Shea, this issue) . C muises during
N ovem ber2000 and M ay 2001 have
begun to docum enta rich vent fauna
using seafloor photography, video
transects and epibenthic sledge tow s.
Rumble TTITand V representchallow -
w aterhabitats (shoaling to 220 and
450 m , respectively) whereas the
B wtherscaldera, particularly thevents
on thenorthem calderaw all, liew ithin
w aterdepths0£1550-1800m .M uch
of the recoverad m aterialisnow being
distrbuted t© relevant taxonom ic ex-
petts foridentification, w ith the fauna
com prising m any new gpecies and
som enew genera.Prelin nary denti-
ficationshave recognised a variety of
ventfauna, ncluding at leastone spe-
ciesofBathym odiolus, a large gasto-
pod attrdibuted to Gmynobela, and
three separate species of the caridean
Alvinocaris shrim p. Likew ise, a
galatheid fauna is recorded (13 spe-
cles) thatappears to e lin ied to vent
and adjpcentareas, w hilst12 bamacle
Species are recorded, including the
vent-specific Neolepas from Broth-

ers caldera. Sin ilarly, the anom uran
fauna of Paralom is is restricted to
Bmothers.M olluscanum erically dom i-
nate the recovered fauna. The avail-
able data also show speciesdiversity,
density and substrate type are highly
varable and “patchy”, both w ithin
and betw een volcanoes.D iscovery of
these vent-faunas w i1l stim ulate new
avenues of research In vent faunal
diversity, distribution, and colonisa-
ton . R elated genetic research is cur-
rently planned.

Forthoom IngN ew Zealnd cruises
w 1l Involve a consecutive tw o-voy-
age program m e using RV Tangaroa
during M ay — June 2002 tom ap the
active K erm adec arc frontand possi-
ble associated hydrothemm aligm be-
tween 30° and 35°S . The firstcruise
PL:InW right N W A ) w ith collabo-
rationofT .W orthington K ElUniver-
sity)andJ.Gamble VUW )w fllusethe
new ly installed EM 300 m ulb-oeam
system on Tangaroa to swathm ap 7-
9 arc volcanoces indicated from satel-
lite gravity data, w ith concurrentrock
dredging sam pling and seafloorpho-
tographic studies. The cruise w il fo-
cus on docum enting the pettogenesis
and subm arine volcanology of the arc
frontw ith particularem phasis on es-
@blishing the presence of silicic
calderas. B enthic biologists from
N IW A w illalso participate In this first
cruise.The second cruise PT's:Comel
de Ronde and Gary M assoth, GN S)
w ith collaboration of E .Bakerand J.
Lupton NOAA ) and colleagues fiom
K ieland K yushu universities w 111 fo-
cusonm gpping hydrotherm alplm es
using a continuous hydrographic,
optical,and chem icalprofiling system

along the sam e segm entofK erm adec
arc front using the sw ath m apping
resulsfrom the firstemiise. Thiscruise
w ill1be the m aiden deploym entof a
new CTD /rosette /In-situ chem ical
sensing system designed by G ary
M assoth and builtatGN S . Thiscruise
w llextend norttw ard theearlierplm e
m apping studies from south of35° de
Rondeetal., 1999) andw illhopefully
discovera sim ilar frequency and 1-
tensity of gas /particulate em issions
(@tleast55% of volcanoes surveyed
to date) © thatof the 37°-35°S s=g-
ment deRonde etal., 2001, subm it
ted) . Furtherhydrothemm alstudiesare
being planned for2002 in collabora-
tion w ith G erm an and A ustralian col-
leagues that include possible vent-
goecific sam pling and furtherplum e
m apping along the arcnorth of 30°S .
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Indza: InR dge

The IR idgeprogramm e (dia’s
R idge R esearch initative) ain s to
understand the tectonic and oce-
anic processes along the C arlsberg
Ridge (CR), Central Indian R idge

(CIR ) and the Andam an back-arc
basins ABAB).These areas w ere
selected essentially to obtain suffi-
cientdata to fill in the know ledge
gap . The research issues addressed
included: tectonic architecture,
ridge-transform teraction, incipi-
ent triple junction fom ation, rela-
ton of spreading kinem atics w ith
ncreased seism icity on the ndian
Sub-continent, petrological varia-
tons, search forhydrothem al sig-
natures and to develop a genetic
m odel for hydrotherm al processes
and m etallogenesis.

The year 2001 saw a spurt in
ridge-related research endeavour in
India.Eighty ship-daysw ere allot-
ted onboard RV Sagar Kanya to
survey the N orthem C entral Tndian
Ridge WCIR) and the ABAB.In
addition, a collaborative effortw ith

Japan resulted in tw o Indian scien-
tists participating onboard R A7
H akuho-maru during its traverse
along the CR during D ec.2000-Jan.
2001.

TheN C IR w assurveyed onboard
RA Sagar Kanya during M ay-July
2001 .Them ainobpctveofthecriise
w as o acquire geological and geo-
physicaldata at the ntersection of
CIR w ihtheW ideD eform ation Zone

W DZ),located betw een 4° -8°S, t©
understand ridge axis m agm atism
and plate geom etry . A 1so a study of
the crustal fabric at the Intersection
betw een the ridge and transform w as
carried out.

The ABAB isayoung basm. Tts
study is significant since the nature

of rifting can be exam Ined here in
temm s of juvenile spreading or tran-
sitional, from rift segm entation to
Spreading segm entation. W e have
also to address the issue of low

tem perature hydrothemm al process
giving rise to gold m nermlisation in
the Andam an region.A tthe tim e of
com m unicating thisupdate, a cruise
onboard R A7 Sagar Kanya is visit-
g the ABAB to detail the spread-
ng segm ent characteristics and as-
sociated hydro-themm alism .

The Indian funding agencies
have extended their suppozrt to
IR idge by identifying itas a na-
tonal thrust program that form s a
partof the 10® five yearplan (2002-
2007).

RanadhiM ukhopadhyay

Goa 403 004, India
Fax: + 91832223340
Email: mnadhit® cenio ren nic.in

Form ore inform ation on MR idge contact:

N ational fstitute of O ceanography, D ona Paula,

InterR dge -Japan

Forthe last 6 m onths, A rchaean
Park program ,a com prehensive pro-
gram to study active hydrotherm al
system , has been m ost active w ith
three research cruises at the Izu-
Ogasaw ara A rc and an additional
cruise n D ecember2001.A work-
shop, the Second A rchaean Park
ProkectW orkshop,w asalso held on
N ovem ber16-18,2001 atShuzenniji
hotspa resort in Izu Peninsula to
discuss the results of the four re-
search cruises conducted at Suiyo
Seam ount, w hich is a dacitc arc

volcano of the Tzu-Bonm arc, w est-
em Pacific. The 3 day m eeting w as
attended by 68 researchers nclud-
ng 28 graduate students.

Them ain topicw astheBM S drill-
ing which produced 7 coresholes
w ith average depth of 5 m eters. Six
holesshow fluid dischargew ith tem -
peraturesranging from 9°C ©308°C .
The cores and fluids w ere sam pled
during the BM S/H akurei #2, suc-
cessive ROV Hakuyo 2000 cruise,
and two Shinkai2000 cruises for
geological, geochem icaland m icro-

biological studies. W e conducted
long-term m onitoring for tem pera-
ture, heat flow , fluid velocity and
chem ical fluctuation besides in situ
culture of m icrobes. W e are plan-
ning to go back to the Suiyo
Seam ountto drillagain by BM S in
lateduly2002,w hichw illbe follow ed
by ROV Hakuyo 2000 cruises for
sam pling and long-term m onitoring.
TheA rchaean Park projectw illhave
am ajprreview nextautum nand w il
be continued foranothertw o years,
provided that the program is suc-
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cessful in getting high scores.
Com Ing cruisesof terR idge Ja-
pan otherthan A rchean Park are tw o
Shinkais500 subm ersibleexpeditions
In the Indian O cean; one isatK airei
and Edm ond hydrotherm al sites in
the Central Indian Ridge (PI: K.
Takai) ,and the otherisatthe A tlants
II Fracture Zone at the Southw est-
em IndianR idge PI:T .M atsum oto).
An intensive high resolution

In M ay and June 2001, Korea
O cean R esearch and D evelopm ent
Institute KORDI) conducted a
m ultddisciplinary survey of the Ayu
Trough using R A7 O nnuriunderthe
D aeyang Program (PI: Sang-M ook
Lee). The Ayu Trough is divided
approxin ately n half, w ith respect
t© 2°N , betw een the R epublics of
Palau and donesia. The survey is
a continuation of the lastyear’'s sur-
vey In which the area north of 2°N
was studied. Lastyear’'s survey
Included m ultdbeam bathym etric
m apping, gravity and m agnetic field
m easurem ents for7 days. Thisyear,
Tn addition to m apping and conduct-
Ing undew ay geophysics In the area
south of 2°N , the survey perfom ed
three 12 -channel seigm icprofiles, 9
dredge rock sam plings along the
trough axis, 2 piston corings, and
num erous CTD profilesofthew ater
column In search of hydrothem al
plm es. A Iso multple coresw ere
used o take sedin ent forbiological
studies. The survey took m ore than
15 days. A fterm aking a portcallat
B iak, Indonesia, R A7 O nnurim ade a
couple ransects across the eastem
boundary ofthe C aroline Plate,w here
the boundary w ith the Pacific Plate
isnotclear, during a physical ocea-
nographic study to investigate
an all-scale m ixIng along the equa-
tor. Prelim mary resultsof thisw ork

deeptow survey (pathym etry, in age,
and m agnetics) w illbe done at the
active rifts n the southem O kinaw a

Trough by RN Hakuho-maru in
June 2002 (PIs:H .Tokuyam aandK .
Tam aki).

K ensaku Tam aki

O cean R esearch nstitute,
University of Tokyo
1-15-1M inam ©dai,N akano,
Tokyo 164-8639, Japan

Form ore infom ation on terk dge-Japan contact:

Tel:+ 813 5351 6443
Fax:+ 813 5351 6445
E-m ailtam aki@ oriu-tokyo acp

K orea

w ilbepresented atthe K orean O cea-
nographicSociety sem i-annualm eet-
ng NNovem ber2-3,2001) and the
FallAGU.

Currently, preparations are be-
g m ade forthe nextyear’'s survey .
Som e of the areas the D aeyang Pro-
gram w i1l focus on 2002 are the
forearc basin of New Ireland and
M anus backarc basin, Papua N ew
Gumea. The survey of theNew Tre-
land forearc basin w ill include
multbeam bathym etric m apping,
gravity and m agnetic field m easure-
m ents, dredging, CTD and, ifpossi-
ble, biological sam pling at Edison
seam ount. TheNew Treland survey
w illbe held n collaboration w ith the
University of Freidberg, G em any .
One of ourcbjectives n the M anus
backarc basin is to conducta near-
bottom deep-tow m agnetic survey
overthe ODP Leg 193 drill sites.
There is also a plan to nvestigate
parts of the Sorol Trough, a
transtentional boundary betw een
the Caroline and Pacific Plates.

Thisyear KORD I has started a
new program to build ocean bottom
seismom eters O BS) forcrusaland
earthquake studies (PIs:Sang-M ook
Leeand Sup Hong) . A Ithough there
have been studies using OBSs in
K orea n the past, this isthe firsttim e
thatO B Ss are being built In K orea
forscientific purpose. Theplan isto
build and upgrade a couple ofOBSs
each yearand so aftera few years
KORD Iw illhave itsown setto con-
ductcrustal and earthquake studies.

Recently KORDTI has been
granted funding from the K orean
govemm ent (PI: Pan-M ook Lee) to
build a rem otely operated vehicle

ROV ) . TheROV w illbe fitted for
full-ocean depth operation and w ill
be an In portant tool for ridge-re-
lated studies after2004 .

Sung-H yun Park
D eep-Sea Resources Research
Center, KORDI,AnsanP O .Box 29,
Seould425-600,K orea

Em ail:shparke@ kordirekr

Ansan,PO .Box 29
Seoculd25-600, KOREA

Sang-M ook Lee,N ationalC orrespondent
D eep-Sea R esources R esearch Center
K orea O cean R esearch and D evelopm ent nstitute

Tel: +823454006363
Fax: +823454188772
Email: anles@ kordirekr
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A ustrdan biological research at
hydrothemm al vents is concentrated,
forthem ostpart, on chem cautotrophic
sulfur-oxidizing (thiotrophic)
sym bioses. The m ostrelevantof our
studies to InterR idge are those focus-
ing on Riftia pachyptila

(V estim entifera), one of them ostcon-
spicuous and well-studied of
thiottophic sym bioses from the East
Pacific R ise, G alapagos R ift and
G uyam asB asin.Sin fbrtom any inver-
tebates, thew om ‘s life cycle ischar-
acterized by a pelagic larva and a
benthic adult. These tw o phases are
Iinked by a settlem enteventthattrig-
gersam ajorm orphological transfor-
m ation during m etam oxphosis. n
Riftda pachyptila, this life cycle is
additionally in pacted by anotherevent
— the uptake of a specific sym biontin
the early juvenile phase that triggers
a transform ation from a non-sym bi-
otic, heterotrophic anin aland a free-
Iiving, autotrophicm icrobe to a ‘sym -
biotcentity’ . Thisprocessbuilds the
fram ew ork of ourstudiesinwhichwe
attem ptto directly follow adaptations
and study Interactions n oderto gain
nsight in the evolution of this asso-
clation.

Ih the pastyearsw e concentrated
on nutritional nteractions and stud-
Jed som e agpects of the catbon m e-
tEbolism in R iftia pachyptla sym bio-
sis. By pulse-chase experim ents In
high-pressure aquara and calcula-
tons of carbon incorportion rates
using *C bicarbonate autoradiogra-
phy and of carbon storage 1ates by
quantitative electron m icroscopy w e
found that translocation of organic
carbon from the sym bionts to the host
is a very fastprocess and ismanly

Austra

faciliated by release of low m olecular
w elghtproducts.The singlem icrobial
sym biont,m orphologicallyvariable in
size and form , w as found to behave
differently physiologically w ith re-
Spect o carbon incorporation and
Storage according to itsm orphotypes
B rightetal., 2000, Sorgo etal,, m
press) . These m orphotypes are hy-
pothesized t© represent different
Stages n a com plkexm icrobiallifeand
tem haldifferentiationcyclethatm ght
be an adaptive strategy to an
endosym biotic life style Bright &
Sorgo, In press) .

O ngoing research focuses on the
m orphologicaland ulrastucturalad-
aptations during the life cycle of the
host fiom earty non-sym biotic, ses-
gile stages In the size rage 0f 250 um  t©
a sym biotic laterstage already devel-
oped N 150 um brgerindividuals.W e
are egpecially nterested In the tin e
fram e and location as well as
goecificity of sym biontuptake.

This research at the East Pacific
R ise hasbeen m ade possible by ex-
tensive cooperationsw thUSA CR.
Fisher,H .Felbeck,L .M ullneaux,JJ.
Childress) and France F .G aill),and
fundings friom the A ustrian Science
Foundations (FW F H0087-BIO,
P13762-B 10 ). Participation on sev-
eral cruises during the last years,
w here collections of anin alsand ex-

perin ents could be carried out, are
greatly acknow ledged.Cunently, we
are mvired by C R .Fisherto join a
cruise to the EastPacificRise inDe-
cam ber, 2001 n orderto continue our
studies.

W ewould lke to build a platfom
of A ustrian scientists n oxderto unie
researchers in any discipline of natui-
1Bl science volving ridge-creststud-
ies for exchange and cooperations
w ithnn A ustria and w ith otherm em -
bers of nterk idge. W e anticipate to
strengthen ourpresence In the Aus-
trian asw ellas Intemational scientific
comm unity and becom e an active
m em berin terR idge.

R eferences

BrightM .,K eckeisH .,andFicherC R .
An autoradiographic exam nation
of carbon fixation, transfer, and
utilization 1n the R iftia pachyptila
sym biosisM arBiol,136,621-632,
2000.

BrightM .and Sorgo A .U lastruc-
tural reinvestigation of the
trophosom e in adult R iftia
pachyptila (Vestm entifera) . Tnv
Biol,, In press.

SorgoA .G aillF . LechairedP ., Amdt
C .,and BrightM .G lycogen stor-
age in the Rifda pachyptila
trophosom e: contribution of host
and sym bionts.M EPS, In press.

M onikaBright

University of V ienna
A Ithanstr. 14

A -1090V iEma
Austria

Form ore inform ation contact:

M arineB iology, lasttute forE cology and C onservation B iology

Tel:+43-14277-54331
Fax:+43-1-4277-9542

E -m ail:m onika bright® univieacat

Previous updates from various N ations can be found on the IR w eb site
underthem enu "M em berN ations" orby going directly to:

http :/A/ww Intridge org/act4d htm 1
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Calendar of M OR Research related events 2001)
M ore details aboutall of the follow Ing m estings can e found via the M eetingsm enu on the TiterR idge hom epage:

httpy/Avww intridge org/nfo3 him 1

10 -15 June, 2001
25 -26 July, 2001
18 -24 August, 2001

25 -27August, 2001

8 -10 Sept., 2001

24 -26 Sept.2001

8 -13 O ctober, 2001

280ct.-3Nov.2001

310ct.-3Nov.2001

10 -14 D ecem ber2001
11 - 15 Febrary 2002
5 -8 M arch, 2002

16 -19April, 2002

17 -19April, 2002
20 -25April, 2002

10 -12 June 2002
June 2002
9 -12 July, 2002

4 -7 Septam ber, 2002
13-14 Septam ber2002
9 -13 Septem ber;, 2002

10thW aterR ock Interaction Sym posium .Saxdini, ialy
BDEOSTownM eeting.CadiffUniversity, UK

Second IntemationalC onference of C om parative Physiol
ogy & Biochem istry in A firica .ChobeN ational Park, B otw ana

JontG eosciencesA ssam bly JGA).
ThitemationalC onvention C enter; Tadpei, Taiv an

Sym posium on the IoelandicPlum eand C rust.
ReykpnesPennaila, Ioelnd

EndeavourO beervatory W orkshop R esulsSym posiim .
Seattle, WA ,USA

Second IntermationalSym posium on D esp-Sea
H ydrotherm alVentB jology . B rest, France

IntemationalTectonic Sym posia.
M oscow -St.Petersburg, Russia

The31stUnderw aterM Ining Instnite C onference.
HibHawaii

AGTU 2001 FallM eeting.San Francisco,CA ,USA
O cean SciencesM eeting.H onoluls, H aw aii
O ceanology Intermational2002 .London, UK

Underw ater Technology 2002 IntermationalSym posium .
Tokyo, Japan
SW IR W orkshop.SOC,UK

"M ineralsO fTheO cean" - IntermationalC onference.
St.Petersburg, Russia
IR NextDecadeW orkshop.Bramen,G em any\

M OM AR W orkshop,Hora @ zores, Portuigal)

W esterm Pacific G eophysicsM eeting.
W ellington, N ew Zealnd

Plum eM agm atdan .Petrozavodsk,Russia
Steering Comm iteeM ecting. Ialy

Interk idge Theoretical Instihute (IRT I) Therm alRegin e
of O cean R dgesand D ynam icsofH ydrotherm alC ircula
tion .University of Pavia, ialy.
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Am erican G eophysicalUnion FallM esting
10-14 December 2001, San Francisco, CA,USA

http /Ay ww agu org/in estings/fm 01top him 1

R idge related Sessions

1) “H otspotR dge Iiteractions” AGU T-Section)
2) “Stucture and Evolution ofthe G algpagosV olcanic Provinee” AGU T -Section)
3) “The hitation and Early Evolution of Y oungO ceanBasing” A GU T-Secton)
4) O phivliesand C ontihenta1lM arginsofthe PacificR in and the
CarbbeanR egion” A GU T-Section)
5) “Seign icandH ydro-acoustic C onstaintson O cean C musalD ynam ics,
V olenian andH ydwotherm alFluid C mulation intheN E Pacific” AGU S-Section)
6) "TheR D G E EndeavourSegm entSeafloorO beswvatory :R esultsof
Coordated Experin ents” AGU O S-Section)
7) “H ydothem alA ctivity nBack-arcBasing” @G U -0 S Section)
8) “Pushing theEnvelope:A Trbuteto the Careerand A cocom plidm entsof
JohnM .Edmond” AGU-0S03)

South W est ndian R dgeW orkshop SW IR )
17-19 April 2002
Southam pton O ceanography Centre, UK

InterRidge

http ;/Av ww dntridge org/ew Irw ksp htm
15 January - deadline for abstract subm ission

O rganizingC om m itee:C M ével,Co-chair n evele ccrjussieu f1),
L .Parson,Co-chair (np@ socsoton acuk),

A M Adam czew ska (ntridge@ oriu-tokyo acp)

H JB .D ik hdick@ whoisdu),

D .Sauter D anielSauter® eostu-stasog fr),

K .Tam aki tam aki@ oriu-tokyoacp).
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InterR dge N extD ecade W orkshop
C all for w hite papers!

InterRidge

10-12 June 2002, Bremen, G exm any
http /v ww dntridge org
CoChairs: ColinDevey Gem any) andK in Jinioer Canada)
A Tlofthe IitemationalR idge C om m unity isencouraged to sulom itw hite papersto

the InterR dge O ffice (ntridge@ ori.u-tolyo acjp)w ih therview saboutthenext
decade of IntemationalR dge regearch .

The Iatestinform ation aboutthe registation forthew orkshop isavailbble fiom the
lefthand panelof nterR dgew ebsite.

2ndM OM AR W orkshop

June 2002, Horta @A zores, Portugal)

InterRidge

Tow ards planning of seafloor cbservatory program s for theM AR region
Forthe latest Inform ation go to:http ;/Av ww Intridge org

C onvenors: Javier Escartin, France, (escartn@ ccrjussieu fr)
R icardo Sendo Santos, A zores, Portugal (ricardo@ horta uac pt)

W orkshop O bectives:

a) define the scientific objectives to be pursued 1n the next5-10 years: Ihtegration of biological,
volcanic, tectonic, hydrotherm al and oceanographic processes In tim e and space

b) Hentify technologies/nstum entation availkble fordbservatory-related sudies, and future
developm ents required : AUV g, m corings, ROV s, subm ersibles, data collection Aomge/
tranam ission, ete.

¢) define the type of experim ents to carry out n the fiture and establish a realistic I plem enta-
thon plan based on the scientific goals, asw ell as technological and finding constrains

d) define the procedures form anagem entand integration of scientific data

e) esablich Iinksw ith existing national and htemational observatory-related projects: data and
connector stendards, ransfer of technology

f) discuss and evaluate m anagem entproposals of study sites, and aspects related w ith scientific
Interpretation and dissem nation forthe general public

g) discuss and evaluate possibilites and stategies forfimding of the observatory
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1* InterR idge Theoretical Tnstitute (IRT I)
Themm alR egin e of O cean R idges and D ynam icsof
H ydrotherm alC rculation

9-13 September 2002, University of Pavia, Ialy

InterRidge

Latest nform atbon aboutregistation can be found at:
http /A ww dntridge org/imd htm

O rganisngComm itee:C .Geman Co-Chair),J.Lin Co-Chain,
A .FicherM .Camnat,R .Trbuzio & A A dam czew Kka

W e are pleasad t© announce the first RTI t© be held n Tialy 1 Septem ber2002.
The principal cbjectives of this theoretical nsthute w illbe:

(1) To fosterexchange of nform ation on recentprogress I observational, experin ental, and
m odeling studies ofhydrotherm al circulation and theirin plications forthem alevolution
of the oceanic lithosphere.

@) To dentify key scientific issues that could be addressed n com Ing years and discuss a
generalplan form ore focused ntemational collaboration i this in portantresearch field.

() To educate a broad spectrum of intemational researchers, post-docs, and graduate
studentson the state-of-the-artresearch approaches, especially experin entaland theoretical
m odeling capabilites.

The Tnsttute w i1l take place over4 12 days’ duration com prising 2 days’ short-course and
oneday’s field excursion to study hydrotherm alalteration in the northerm A pennine ophiolites
follow ed by a further1 12 days’ w orkshop fora subset of the shortcourse/field trip
participants.

W e have arranged for 19 Invited Speakers and D iscussion Leaders from across the
ntemational com m unity t© lead the proposed short-cour=e.

The short-course and w orkshop w illbe held in the historic lecture theatre of the U niversity
of Pavia, situated approxin ately 30m iles/S0km south of M flano. The field course w illbe to
the northem A pennine ophiolites, w here exceptional hydrotherm alalteration exposures can
be observed.

Participation: W e anticipate 50-100 attendees forthe short course and field excursion and
about30 attendees forthe w orkshop . B ecause space is Iikely to be 1m ited, those interested
n participating, eitherto the short-aourse and field excursion or forthe full duration of the
whole IRTT, should register their interests w ith A gnieszka A dam czew ska at
(ntridge@ oriu-tokyo acp).

W e ook forw ard to seeing you In Taly!
ChrisGem an (0ge@ socsotonacuk) & JanLin ([lin@ whoiedu)
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Australia
D r. Trevor Falloon
G eology D epartm ent
University of Tasm ania
GPO Box 252C, Hobart
Tasm ania 7001, Australia
E-m ail: TrevorFalloon@ utas.edu au
Austria
Dr.M onika Bright
M arine B jol., Institute for Ecology
and Conservation B iology
University of Vienna, A Ithanstr. 14,
A -1090 Vienna ,Austra
E -m ail: m onika brighte univie ac at
Brazil
D r. Suzanna Sichel
Dept.de Geologia - Lagem arUFF
Av. Litornea she 4° andar
CEP:24210-340
G ragoata N iterdiRJ B razil
E-mail: Susanna@ igeo ufflbr
Canada
Dr.Kin Juniper
GEOTOP
Universite du Q uébec & M ontréal

P O .Box 8888, succursale Centre V ille,

M ontréal, Québec, H3C 3P8, Canada
E-mail: juniperkim @ ugam ca
and

Dr.Kathryn M .G illis
Schoolof Earth and O cean Sciences
University of Victoria, M S 4015
Victoria, BC V8W 2Y2,Canada
E-mail: kgillise uvic.ca

Chha
Dr. W ang Zhihong
Laboratory of L ithogphere Tectonic
Evolution
TInsttute of G eology and G eophysics
Chinese A cadem y of Sciences
Beijing 100029, PR .Chma
E-m ail: z-hw ang@ 263 net

Demm ark
D r. John H opper
D anish Lithosphere Centre
O esterVoldgade 10, K obenhavn
DK -1350, D enm ark
E-mail: jhe dlckudk

France
D r. Catherine M ével
Labomtoire de G eosciences M arines

IPGP -Universite Piene etM arie Curie

Case 110, 4 place Jussieu,
75252 Paris cedex 05, France
E-mail: mevele ccrijussieu fr

G erm any
Dr. Colin D evey
Fachbereich 5 G eow issenschaften
Universitat B rem en
Postfach 330440
D -28334 Bremen, G em any
E-mail: cwdevey@ unibrem en de

To=bnd
Dr. Karl G ronvold
N ordic Volcanological Institute
University of Iceland
G rensasvegur 50
IS 108 Reykjvik, Iceland
E-mail: karle norvolhiis

hds
Dr. SridharD . Tyer
E-mail: iyer® csnio ren nic.n

and

Dr.Abhay V .M udholkar
E-mail: abhay@ bcgoa emet.n
N ational Institute of O ceanography
H O .Dona Paula
Goa 403 004, India .

aly

Prof. Enrico Bonatti

Tnstito diGeologiaM arma C N R .,

Universita diBologna,

Via P.Gobetti 101,

140129 Bologna, Ialy

E-mail: bonatti@ ldeo .colum bia.edu
and

Dr. Paola Tartarotd

D Jpartim ento di G eologia, Paleontologia

e G eofisica, Universita di Padova,

Via Gioto 1, 1-35137 Padova, Ialy

Email: ax@ dmpunipd.it

Japan
Prof. N obuhiro Isezaki
D epartm ent of Earth Sciences,
Faculty of Science, Chiba University,
Yayoi~cho 1-33, Inage-ku, Chiba-shi,
Chiba 260, Japan
E-mail: ishi@ egchem su-tokyoacjp

Koresa
Dr. Sang-M ook Lee
M arine G eology and G eophysics D ivision
KORDI,Ansan, PO .Box 29
Seoul425-600, Korea
E-mail: smlee@ kordirekr

M exio
D r. J. Eduardo A guayo-Cam argo
Tnst. de Ciencias delM ary Lim nologia
U .NacionalAutonom a de M exico
Apartado Postal 70-305
M exico City, 04510, M exico
E-mail: jaquayo@ m aricm ylunam mx

M oroao

Prof. Jam alAuajpr

Universite M chammed V

AgdalEcole M ahamm adia des Ingenieurs
D egpartem ent de G enie M neral

Avenue Ibn Sina, BP 765

Agdal, Rabat 10 000, M orocco

E-mail: auajpm@ em iacma

New Zealnd
Dr. Ian W right
N at. Inst. of W ater and A tm osgpheric
Research, PO .Box 14-901
W ellington 3, New Zealand
E-mail: iw right® niwa.crinz

Norway

Prof. Rolf Pedersen
TInsttute of Solid Earth Physics
University of B ergen
Allegt. 41, 5007 Bergen, Now ay
E -m ail: olf pedersen@ geoluib no

Philppines

Dr.Graciano P.Yumul, Jr.
N ational Institute of G eological Sciences
University of the Philippines
D ilim an, Quezon City, 1101, Philippines
E-mail: wg@ i-nextnet

Portugal
Prof. Femando B arriga
D epartam ento de G eologia
Facul. de Ciencias
Universidade de L isboa
Edificio C2, Piso 5, Cam po G rande
PT 1700 Lisboa, Portugal
E -m ail: femando barriga@ cc.fculpt

Russia
Dr. SeweiA . Silantyev
Vemadsky Inst. of G eochem istry
Russian A cadem y of Sciences
19, Kosygina Street
M oscow 117975, Russia
E-mail: silant@ chatxu

SOPAC
D r. Russell H ow orth
SOPAC,
Private M ailBag,
Suva, Fiji
E-mail: msselle sopacowgfj

SouthA frica
Dr.Anton P. le Roex
D epartm ent of G eological Sciences
University of Cape Town
Rondebosch 7700, South A frica
E-mail: al®@ geologyuctac.za

Span
D r. Juan Jos& D aficbeitia
Inst.JaineA Imerm de Ciencias de la
Tiema, CSIC
C L luis Sole iSabaris sh
08028 Barcelona, Spain
E-mail: jdanobeitba@ i csices

Sweden

Dr.NilsHolm
Dept. of Geology and G eochem istry
University of Stockholm
S-106 91 Stockholm , Sweden
E-mail: nilsholm@ geosuse

Sw izerlbnd

D r. G retchen Friih-G reen
D epartm ent of Earth Sciences
ETH -Z , Sonneggstr. 5
CH-8092 Zurch, Sw itzerland
E-mail: gretlie exdw ethz.ch

Unied K hgdom
Dr.ChrisGem an
ChallengerD ivision for Seafloor Processes
Southam pton O ceanography Centre
European W ay, Em press D ock
Southam pton, SO 14 3ZH, UK
E-mail: cge@ soc.soton acuk

USA
Dr.DavidM .Chrste, RIDGE Chair
RIDGE O ffice
O regon State University
104 O ceanography A dm . Building
Corvallis, OR 97331-5503,USA
E-mail: dchriste@ oce orstedu
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Interk idge Steering Com m ittee

Dr.Kensaku Tam aki
InterR ¥ge Chair

O cean R esearch Insttute,
University of Tokyo

1-15-1 M Inam idai, N akano,
Tokyo 164-8639, Japan

Tel: + 81 3 5351 6443

Fax: + 8135351 6445
E-mail:tam akie oriu-tokyo acjp

Prof.Femando Barriga

D epartam ento de G eologia
Facul.de Ciencias
Universidade de Lisooa

Edificio C2,Pizn 5,Cam po G rande
PT 1700 Lisboa, Portugal

Tel: +351 1 750 0066

Fax: +3511 759 9380

E -m ail: fermando bamriga@ cc foculpt

D r. Phillippe B Jondel, ad hoc
D epartm ent of Physics
University of Bath

BathBA2 7AY,UK

Tel: + 44 1225 826 826

Fax: + 44 1225 826 110
E-mail: pyspb@ bath acuk

Prof.Enrico Bonattd

Thstituto diGeologiaM arnmaC N R .
Universita diBologna
ViaP.Gobettil01l

140129 Bologna, Taly

Tel: + 39516398935

Fax: + 39516398939

E-mail: bonatti®@ ldeo colum biaedu

Dr.SpahrC .W ebb, ad hoc

Lam ontD oherty Earth O bservatory,
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