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THE INTERNATIONAL DEEP-SEA BIOLOGY SYMPOSIUM - HAMBURG, FRG, 23-29 J U N E  1985 

I t  i s  qui te  t rue t h a t  Hamburg could not compete with the view over the Pacif ic  a t  the 
deep-sea biology meeting a t  Scripps i n  1981 (although we did overlook a winding canal 
which around many corners eventually led t o  the North Sea) . 

But apar t  from .the res t r ic ted  view Hamburg had a l o t  of advantages which contributed 
t o  make the meeting a pronounced success. With a par t ic ipat ion of about 90 dedicated 
s c i e n t i s t s  with a keen i n t e r e s t  i n  l i f e  i n  the deep sea,  coming from no l e s s  than 16 
d i f fe ren t  countries,  there were excellent opportunities fo r  renewing old acquaintances 
and establ ishing new ones. The meeting place a t  the Katolische Akademie was well chosen, 
since most of us could be accommodated i n  the same building ( a t  a moderate p r i ce ) .  In 
addition, it had a very well sui ted lecture  h a l l  with good coffee break f a c i l i t i e s  jus t  
outside and provided a self-service bar  on the top f loor  for  evening gatherings. Final- 
l y ,  it was located close t o  the center of the c i t y  (with fur ther  temptations). 

Like a t  Scripps, it had been agreed t h a t  the meeting should be kept on a ra ther  
informal level ,  with no subsequent publication of the papers i n  proceedings from the 
meeting. However, on a r r iva l  each par t ic ipant  received a nicely produced copy of the 
program, a l i s t  of par t ic ipants  and a l l  the abstracts .  

Another f ine  idea was the mid-symposium excursion t o  Ltibeck. I t  included an inter-  
es t ing  s t r o l l  around i n  t h i s  old, commercial Hansestadt where a t t r ac t ive ,  local  guides 
showed us the mediaeval highlights,  followed by an excellent lunch a t  the Schiffer- 
gesel lschaf t  (Shippers' Club) i n  wonderful surroundings, a boat t r i p  through canals 
and for  a while along the border t o  the GDR, coffee a t  a lake (with opulent cakes) and 
return by bus v ia  Ratzeburg which is another beaut i ful  provincial  town (where the photo 
on page 4 was taken).  

Program of the symposium 

Monday, 24 June 

Welcome addresses by K.-M. Meyer-Abich (Senator of Science and ~ e s e a r c h ) ,  P. ~ i s c h e r  
Appelt (President of Hamburg university) and Hj almar Thiel. 

Human impact on the deep sea (see a lso the following contribution by Thiel and  ice). 
Pentreath, R . J .  ( U K ) :  Assessing the environmental impact of the authorized disposal of 

low-level packaged radioactive waste i n t o  the N .E .Atlantic Ocean. 
smithx), C . R . ,  P.A. Jumars & T.M.C. Present (USA) : Monitoring c r i t e r i a  for  assessing 

the impact of low-level radioactive waste disposal i n  the deep sea. 
Inaram, C.L.  & L.S. Gomez (USA): An overview of the biological  research fo r  the United 
- 

States  Subseabed ~ i s ~ o s a l  Program. 
& 

Swinbanks, D.D. & Y .  Shirayama (Japan) : High level  of natural  radiation i n  the deep-sea 
infaunal xenophyophore Ocultammina profunda. 

X )  Speaker underlined. 



Calmet, D . ,  S. Charmasson, A.-M. Alayse-Damet & P. Germain (France): In s i t u  study of 
the incorporation of radionuclides from radiolabeled b a i t  by the deep-sea amphipod 
Eurythenes gryllus.  

Hessler, R.R. & G.D.F.  Wilson (USA): A f i e l d  study of the impact of manganese nodule 
mining on the benthic fauna. 

Taghon, G.L .  (USA) : A controlled impact experiment t o  determine the e f fec t s  of deep- 
sea mining on benthic communities: Project  overview. 

Wilson, G.D.F. (USA) : A comparison of the isopod fauna of two manganese nodule environ- 
ments i n  the equatorial  Pacif ic .  

Mullineaux, L. (USA) : Distribution pa t te rns  of the encrusting fauna of manganese nodules. 

Tuesday 25 June 

Foell ,  E. & D.L. Pawson ( U S A ) :  Photographic a t l a s  of abyssal megafauna from Clipperton- 
Clarion fracture zone, northeastern equatorial  Pac i f ic  . 

Mahadevan, K. ( U S A ) :  A study on the e f f ec t s  of deep-water munition dumps (chemical and 
conventional) on deep-sea benthic macrofauna of the northwestern Atlantic Ocean. 

George, R.Y. (USA): Dominant megafaunal benthic communities i n  abyssal and hadal dump- 
s i t e s  i n  the northwestern At lan t ic  Ocean. 

Karbe, L . ,  H .  Thiel & H .  Weikert (FRG) : Potent ia l  impact on the ~ e d  Sea from mining 
the Atlantis  I1 Deep. 

Snider, J. ( U S A ) :  The environmental aspects of deep seabed mining regulations i n  the 
F e ,  K.  & H. Thiel ( F R G ) :  German lega l  and environmental regulations for  deep-sea 

mining. 

General deep-sea biology 
Maciolek, N . J . ,  J .F.  Grassle, B. Brown 81 J . A .  Blake (USA)  : Study of biological  proces- 

ses  on the Mid-Atlantic slope and r i s e .  
Taviani, M .  ( I t a l y ) :  The planctotrophic la rva l  developments: A s t ra tegy enabling deep- 

sea  benthos t o  colonize epicontinental  seas separated by shallow sills.  
Beckmann, W. (FRG) : Lucicutia paraclausi  (Copepoda, Calanoida) i n  the deep Red Sea. 
Wishner, K. (USA): In  s i t u  grazing r a t e s  of deep-sea benthic boundary layer zooplankton. 
Weikert, H. ( F R G ) :  Midwater t ransport  of Calanoides carinatus (Copepoda, ~ a l a n o i d a )  

along the deep Moroccain continental  slope. Evidence of the existence of the 
undercurrent. 

Huelsemann, K .  ( F R G )  : Calanoid Copepoda between plankton and benthos. 
Evening discussion on environmental regulations: How many impact regulations do we need? 

Wednesdav 26 June 

Deming, J . W .  (USA) : Ecological s t r a t eg i e s  of barophilic bac te r ia  i n  the deep sea.  
Rowe, G.T.  & J . W .  Deming (USA) : The ro le  of bacter ia  i n  the turnover of organic carbon 

i n  the deep-sea sediments. 
Yayanos, A.A. (USA): Role of hydrostat ic  pressure i n  the evolution and dis t r ibut ion of 

marine organisms : Evidence from studies  of barophilic bacter ia .  
Karbe, L. ,  A.  Baufeldt & M .  Meyer-Jenin (FRG): Bacterial  colonization of ~ e d  Sea hot  

brines.  
Helmke, E. & H .  Weyland (FRG): Synthesis and ac t iv i ty  of bac t e r i a l  chit inases under 

simulated deep-sea conditions . 
~ e s b r u ~ ' e r e s ,  D . ,  A. Dinet, J . W .  Deming, P. Fera ( ~ r a n c e )  & A. Khripounoff (USA) : The 

romance of the Alvin's sandwich: A boycott of American food? 
Scarabino, V. (Uruguay) & P . M .  Arnaud (France): Biological pecu l i a r i t i e s  of deep-sea 

scaphopods of the Atlant ic  Ocean. 
Rice, A.L .  ( U K ) :  Megafaunal biomass along a transect from 400 t o  4000 m. 
Davies , G. (UK)  : The physical charac te r i s t ics ,  population dynamics and reproductive 

s t ra tegy of the deep-sea bivalve Nucula cancellata. 
Van-Praet, M. (France): Seasonal reproductions i n  deep-sea anemones (metabolism, gameto- 

genesis, spawning) . 
Gage, J . D .  ( U K )  : Growth ra tes  of deep-sea animals. 
Svavarsson, M. S. J . (Iceland) : Reproductive pat tern of an a r c t i c  deep-sea ase l lo te  

isopod. 
S tuar t ,  C.T., M.A. Rex & R.D. Truesdell (USA) : Patterns of gastropod species divers i ty  

i n  the Angola and Cape basins of the eastern South Atlantic:  A comparison with the 

western North Atlantic.  



Fr iday ,  2 8  June 

Richardson, M.D. & D.K. Young (USA): Abyssal benthos of t h e  Venezuela Basin,  Caribbean 
Sea: S t and ing  s t o c k  c o n s i d e r a t i o n s .  

Young, D.K. & M.D. Richardson (USA) : Abyssal benthos o f  t h e  Venezuela Basin: S i z e  
s t r u c t u r e  and food a v a i l a b i l i t y .  

Hecker, B. (USA): Ep i f auna l  s t u d i e s  on t h e  South and Mid-Atlantic s l o p e .  
Blake, J . A . ,  B.  Brown, N . J .  Maciolek & J .F.  Grass le  (USA) : Benthic  community charac- 

t e r i z a t i o n  of t h e  c o n t i n e n t a l  s l o p e  and rise o f f  t h e  s o u t h e a s t e r n  United S t a t e s .  
Lavaleye,  M.S.S. (Hol land) :  Abyssal meio- and macrofauna o f  t h e  Nor theas t  A t l a n t i c  

dumpsite f o r  low l e v e l  r a d i o a c t i v e  waste .  
T h i s t l e ,  D. (USA) : A current-molded deep-sea fauna a t  t h e  HEBBLE s i t e .  
Ohta, S. ( J apan ) :  Reliable e s t i m a t i o n  of  megabenthos u s ing  deep-sea photography i n  the  

b a t h y a l  zone of  t h e  nor thwes te rn  P a c i f i c .  
Smith, C .R. & P .A .  Jumars (USA) : Megafaunal sediment mounds, d i s t u rbance  and community 

s t r u c t u r e  i n  t h e  deep s e a .  
Janssen ,  R. (FRG) & M .  Tav ian i  ( I t a l y ) :  F a c t o r s  c o n s t r a i n i n g  t h e  composi t ion of t h e  

Red Sea deep mol lusc  fauna.  
Levin,  L.A., L. McCann & C. Thomas (USA): Xenophyophores s t r u c t u r e  i n f auna1  assemblages 

on deep sea-mounts i n  t h e  E a s t  P a c i f i c  Ocean. 
Tendal,  O.S. (Denmark): The b io logy  o f  Xenophyophorea (Sarcodina,  p r o t o z o a ) .  
Riemann, F. (FRG): Enigmatic  s m a l l  rhizopods are abundant a t  t h e  P a c i f i c  deep-sea 

bottom. 
S h o r t e r ,  spontaneous communications : 
Hecker, B. (USA): Fauna1 communities a t  the F l o r i d a  Escarpment. 
Hes s l e r ,  R.R. (USA): Return t o  t h e  Galapagos hydrothermal v e n t  a f t e r  6 y e a r s .  
Rice,  A.L. (UK) : Phytoplankton on t h e  bottom o f  t he  Porcupine Bight .  
Ohta, S .  (Japan)  : "Hot news" from t h e  new c o l d  s eep  s i t e  i n  t h e  Tenryu Canyon sou th  of 

Japan. 
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Saturday, 29 June 

Dalpadado, P .  (Sr i  Lanka) : Reproductive biology of the lantern f i sh  Benthosema pterotum. 
Sulak, K . J .  (USA) : Comparative ecological analysis of demersal deep-sea f i sh  faunas 

i n  the western North Atlantic.  
Felbeck , H.  (USA) : Recent research on hydrothermal vent animals. 
Gai l l ,  F., D. ~esbruyeres  & A.M. Alayse-Damet (France): The interface of organisms 

with t he i r  environment: A study i n  the Pompe j i  worm and R i f t i a  pachyptila from 
the hydrothermal vents. 

Sibuet, M ,  & C. Lambert (France): An equilibrium between food supply t o  the benthos 
and benthic fauna densiti'es i n  the deep-sea. 

Strbmberg, J .O.  (Sweden): Some aspects of benthos biomass along a t ransect  from 4000- 
200 m north of Svalbard. 

Stein,  D.L. & G.T. Rowe (USA): Behaviour and population estimates of abyssal benthic 
i animals a t  bai ted t raps  i n  the northern Sargasso Sea. 
Ingram, C O L .  & R.R. Hessler (USA): Implications of the feeding pat terns  and ver t ica l  

dis t r ibut ions  of motile deep-sea scavengers. 
Hargrave, B. (Canada): Feeding ac t iv i ty  of the lysianassid amphipod Eurythenes gryllus. . 
Graf, G. (FRG) : Adenosine-nucleotides and potentfal  heat  production i n  sediments from 

the Weddell Sea and the Bransfield S t r a i t .  
Shirayama, Y. (Japan): The respiration r a t e  of deep-sea meiobenthos collected using a 

deep-sea submersible "Shinkai 2000". 
Smith, K.L . (USA) : Organic carbon supply t o  and demand by the deep-sea sediment commu- 

n i ty  i n  the eastern and central  North Pacific.  

Poster presentations 

Guidi, L., F, de Bovge, R. Buscall, G. Cahet, D. Del i l le ,  J. Soyer & P. Albert (France) : 
Meso-scale heterogeneity of the biological  ac t iv i ty  i n  a Mediterranean canyon (Gulf 
of Lyon). 

Holthe , T. (Norway) : Deep-sea Arnphane t idae (Polychaeta) . 
Juniper, S .K. & Y. Fouquet (France) : The e f f e c t  of hydrothermal vent organisms on 

mineral deposition and uranium accumulation, 
Karbe, L., H ,  Thiel & H. Weikert (FRG):  Environmental impact s tudies  and r i sk  assess- 

ment for  mining the Atlant is  11 deep, Red Sea. 
Sibuet, M . ,  L.  Floury. & G. Cahet (France) : In  s i t u  deep-sea biological  ac t iv i ty  a t  the . 

sediment-water interface by experiments with a submersible. 
Soetaert, K. ,  C.  Heip & M. Vincx (Belgium) : Deep-sea meiofauna off  Corsica. 
Wilson, R.R. Jr. (USA) : Growth ring s t ruc ture  i n  o to l i t h s  of abyssal grenadiers of 

the eastern North Pacific.  

H jalmar Thiel and h i s  associates had put a l o t  of work i n t o  preparing and running the 
meeting. They cer ta inly did a f ine  job. I t  should a l so  be acknowledged tha t  the sym- 
posium was sponsored by the Behdrde ftir Wissenschaft und Forschung (Authority for  
Science and Research) of the City of Hamburg and the Deutsche Forschungsgemeinschaft 
(German Science Foundation) . 

In  h i s  welcome address Hjalmar recal led t h a t  nine years ago 1 2  deep-sea biologis ts  
from five European countries (Germany, France, U.K., Sweden, and Denmark) met i n  
Hamburg, exchanging views on ongoing research and the demand fo r  future meetings. Two 
outcomes of our get-together were the present Deep-Sea Newsletter and an agreement 
tha t ,  i f  established, biological  deep-sea symposia should be r e s t r i c t ed  t o  benthos 
( a l l  1 2  were benthologists!). Hjalmar went on t o  say tha t  the number of deep-sea 
planktonologis ts seems t o  be low compared t o  d i t t o  benthologis ts  , while the opposite 
is  apparently the case i n  the shallow-water environment. I n  the general biology sec- 
t ion of the present meeting there are only f ive o r  s i x  papers on plankton subjects 
against  almost 40 on benthos. Hjalmar suggested t h a t  the next meeting may be arranged 
by deep-sea planktonologists t o  stimulate t h i s  l ine .  

Whether or  not t h i s  w i l l  be the case, there i s  an obvious demand for  a continuation 
of these informal and informative meetings fo r  deep-sea b io logis t s  . 

During lunch on the l a s t  day some of us discussed possible locations next time, and 
a def ini te  suggestion was put forward, but cannot ye t  be disclosed. 

Jus t  wait and see.. . . 
Torben Wolff 

Nodosaria 



The Hamburg Symposium: The impact on deep-sea ecology by man's ac t iv i t i e s  

Torben asked Hjalmar Thiel and me t o  write short reports on the "human impact" par t  
of the Symposium and the deliberations of SCOR Working Group 76 which met immediately 
before the Symposium. Neither of us had, of course, produced anything by the time 
Torben's f i r s t  deadline for  th i s  issue of the Newsletter had passed, and the following 
contributions have consequently been written i n  a rush. 

Hjalmar's piece was written on the t r a i n  between Hamburg and Brussels and sent t o  
m e  t o  forward t o  Torben with my own. 

Tony Rice 

Man's impact on the deep sea 

Several papers presented a t  the Symposium deal t  with impact assessment studies asso- 
ciated with various types of human ac t iv i ty  including: 

- dumping of radioactive and chemical wastes and of munitions 
- settlement of d r i l l i n g  muds 
- mining of manganese nodules and of metalliferous muds 
- legal aspects of these ac t iv i t ies .  

The resul t s  of. these studies might be summarised as follows: 

1. Impacts from dumping ac t iv i t i e s  seem t o  have been minimal t o  date. However, we are 
unable t o  estimate the long-term ef fec ts  , or  t o  identify,  sa t i s fac tor i ly ,  l ikely path- 
ways of hazardous materials i n  the oceans. 

2.  Mining has not yet  developed beyond the exploratory phase. Impact studies have bee,, 
rather restricted,and the available resul t s  do not allow extrapolation t o  the l ikely 
effects  of commercial scale mining. It  appears tha t  the required information w i l l  be 
obtained only by monitoring the ef fec ts  of large-scale impacts on organisms and the 
environment. Such large-scale effects  w i l l  be provided by p i l o t  mining operations which 
w i l l  be conducted a t  5-10% of the level  of a commercial undertaking for  a period of 
some months. Nevertheless, smaller operations should be used t o  develop and t e s t  as- 
sessment techniques. 

During the Symposium many of us f e l t  t ha t  we have a responsibility t o  make the r isks 
known as soon as possible and t o  help i n  minimising these r isks.  Legal regulations, 
within which the commercial organisations have t o  operate, should i n s i s t  upon r isk 
assessment studies from a very early stage. 

Hjalmar Thiel 

SCOR Working Group 76 ("Ecology of the Deep Sea Floor") a t  the Hamburg Symposium 

About two thirds of the Working Group met fo r  two days before the Symposium i n  superb 
surroundings arranged for us  by Hjalmar Thiel. We met a further couple of times for  
short meetings during the Symposium i t s e l f  . 

Our terms of reference, given i n  extensio i n  Deep-Sea Newsletter No.8, were both 
very broad and very vague, but the general objectives might be summarised as being t o  
identify the types of information which would be required t o  measure or  forecast the 
impact of man's a c t i v i t i e s  on the deep-sea ecosystem, and to  assess the extent to  
which we have or  could obtain such information. 

Under indecisive chairmanship we floundered badly a t  f i r s t  and, i n  desperation, 
f inal ly focussed our attention on our present ab i l i ty  to  measure benthic and bentho- 
pelagic biomass and productivity throughout the s ize spectrum. We were very conscious 
of the lack of specialised knowledge i n  some areas within the group, particularly with 
regard t o  microbiology. Nevertheless, a f t e r  much discussion, we came up with a ser ies  
of technical requirements, presently unavailable, particularly for the study of the 
upper and lower extremes of the s ize  range. 

It  was clearly impractical t o  go through the same process for a l l  of the other 
aspects of deep-sea biology which require study, such as migrations, trophic relation- 
ships, reproduction and population s tructure.  Instead, we discussed moregeneral topics 



and concluded t h a t  t h e  most p r a c t i c a l  way o f  accumulating in format ion  t o  a s s e s s  t h e  
e f f e c t  o f  a f u t u r e  d i s tu rbance / impac t  i s  t o  s t udy  a c t u a l  impacts  i n  t he  f i e l d .  Although 
such impacts.  should  i d e a l l y  be  des igned  and c o n t r o l l e d  by s c i e n t i s t s ,  t h e  t e c h n i c a l  
d i f f i c u l t i e s  and expense would probably  be  p r o h i b i t i v e .  I n s t e a d ,  advantage should  be 
taken  o f  i n d u s t r i a l  o p e r a t i o n s ,  i n c l u d i n g  p i  l o t  s t u d i e s ,  

During t h e  Symposium w e  l e a rned  o f  a j o i n t  ~ e r m a n / ~ r e n c h  manganese nodule c o l l e c t o r  
t e s t  p lanned f o r  1987. Our r e p o r t  t h e r e f o r e  i nc luded  a recommendation t h a t  t h i s  tes t  
p r o j e c t  should  b e  used a s  t h e  b a s i s  o f  an impact  s t udy ,  though w e  were aware t h a t  p a s t  
exper ience  g i v e s  l i t t l e  cause f o r  optimism t h a t  such a s t udy  would d e t e c t  any s i g n i -  
f i c a n t  e f f e c t  ( s e e  Hjalmar 's  r e p o r t  on t h e  meet ing) .  I t  remains t o  be s een  whether 
this recommendation w i l l  be  a c t e d  upon, 

I n  s h o r t ,  t h e  WG meet ing was r a t h e r  unsa t i s f ac to ry ,  and t h e  f u t u r e  of t h e  Group is  
t h e r e f o r e  unce r t a in .  S e v e r a l  members o f  t h e  Group, and the SCOR Execut ive Committee, 
feel t h a t  o u r  d e l i b e r a t i o n s  must b e  more focussed  i f  we a r e  t o  produce any u s e f u l  con- 
clusions/recommendations. W e  a r e  c u r r e n t l y  exp lo r ing  t h e  n a t u r e  o f  such a p o s s i b l e  
focus  and, a s  Chairman o f  t h e  WG, I would be  happy t o  r e c e i v e  any comments/suggestions. 
The outcome w i l l  be  r e p o r t e d  i n  f u t u r e  Newsle t te r s .  

Tony Rice 
IOS, Godalming, UK. 

Fourth  Symposium? 

I n  h i s  l e t t e r  t o  t hose  who had made p r e l i m i n a r y  r e s e r v a t i o n s  f o r  the Hamburg Symposium, 
H j almar T h i e l  announced "one a l t e r a t i o n  o f  importance",  s t a t i n g  t h a t  t he  Hamburg 
meeting would be  t h e  Four th  Deep Sea Biology Symposium, i n s t e a d  o f  - a s  e a r l i e r  i n d i -  
c a t e d  - t h e  Second Symposium. Quite  c o r r e c t l y ,  he a l s o  counted t h e  two symposia i n  
1977 i n  Sweden: "The Deep Sea  - Ecoloqy and Exp lo i t a t i on"  i n  Stockholm and t h e  subse- 
quen t  "Deep-sea Faunas - His to ry ,  ~ i f z e r e n t i a t i o n ,  and Adaptation' '  a t  K r i s t i n e b e r g  
Marine B i o l o g i c a l  S t a t i o n .  

However, s i n c e  t h e  w a r  t h e r e  h a s  been a t  l e a s t  one a d d i t i o n a l  major symposium on 
deep-sea b io logy ,  I n  connect ion w i t h  t h e  1 4 t h  I n t e r n a t i o n a l  Congress o f  Zoology i n  
Copenhagen i n  1953, R. SpZrck, P r e s i d e n t  o f  t h e  Congress,  and Anton Bruun, Sec re t a ry  
General  and Leader o f  t h e  Galathea Expedi t ion  1950-52, a r ranged  an IUBS and UNESCO 
sponsored symposium, "On t h e  D i s t r i b u t i o n  and Or ig in  o f  t h e  Deep-Sea Bottom Fauna", 
w i t h  14 c o n t r i b u t i o n s .  One o f  t h e  h i g h l i g h t s  w a s  t h e  pape r  on t h e  deep-sea fauna i n  t h e  
NW P a c i f i c  by P r o f e s s o r  L.A. Zenkevich, Moscow. For t h e  f i r s t  t ime t h e  e x t e n s i v e  explo- 
r a t i o n  wi th  t h e  new "Vi t j a z "  i n  t h e  Kurile-Kamchatka Trench was made known t o  t h e  
wes te rn  world.  The work w a s  s t a r t e d  i n  1949 a t  b a t h y a l  and abys sa l  depths  (one s t a t i o n  
a t  8100 m )  and i nc luded  i n  1953 ano the r  f i v e  s t a t i o n s  a t  hada l  dep ths .  

I f  t h e r e  are o t h e r  i n t e r n a t i o n a l  symposia on deep-sea b io logy  which should  a l s o  be 
inc luded  b e f o r e  w e  s t o p  count ing ,  t h e  E d i t o r  would very  much a p p r e c i a t e  b e i n g  informed. 

Torben Wolff 

P.S. Remaining cop i e s  o f  t h e  1953 Symposium p u b l i c a t i o n  (IuBS, S e r i e  B, No.16, 1954, 
90 pp. ) a r e  a v a i l a b l e  and w i l l  be  s e n t  by  t h e  E d i t o r  on r eques t .  



S a l a d  days f o r  swimming sea-cucumbers 

Ever s i n c e  Ludwig's (1894) e x c i t i n g  d i s cove ry  o f  swimming h o l o t h u r i a n s ,  "Pe lagothur ia  
n a t a t r i x  ( p e l a g i s c h  ! ) " , p e l a g i c  sea-cucumbers have cont inued t o  be a source  o f  wonder- 
ment whenever they  have f a l l e n  p r e y  t o  a p e l a g i c  n e t .  L i t t l e  i s  known of  t h e s e  marine 
c i n d e r e l l a s  b u t  r e c e n t  d i s c o v e r i e s  have t aken  us  some way t o  f i t t i n g  t h e  s l i p p e r .  

Barnes e t  a l .  (1976) w e r e  t h e  f i r s t  t o  exper ience  a c l o s e  encounte r  o f  t h e  holo- 
t h u r i a n  k i n d  when they  l i t e r a l l y  bumped i n t o  aggrega t ions  of  Peniagone diaphana s w i m -  
ming w i t h i n  70 m o f  t h e  seabed  o f f  sou the rn  C a l i f o r n i a .  John M i l l e r  (Harbor Branch 
Foundation) and Dave Pawson (Smi t h son i an  ~ n s t i  t u t i o n )  , amongst o t h e r s ,  have a l s o  had 
some e x c i t i n g  expe r i ences  i n  t he  "~ohnson-Sea-Link" submersible ,  observ ing  and video- 
t a p i n g  t h e  g r a c e f u l  swimming movements o f  Enypniastes  eximia i n  t h e  wes te rn  A t l a n t i c  
(Pawson 1976; M i l l e r  & Pawson i n  p r e p .  ) , I n  a d d i t i o n ,  Enypniastes  h a s  been s t u d i e d  i n  
t h e  P a c i f i c  by Ohta (1984) , who h a s  produced some magni f icen t  s t e r e o - p a i r  photographs 
o f  this h o l o t h u r i a n ,  whi le  a remarkable new s p e c i e s ,  Peniagone l eande r  ( a  real b r u i s e r  
growing t o  a t  least  30 c m ) ,  h a s  been desc r ibed  by Pawson & F o e l l  ( i n  p r e s s )  from 5000 
m i n  t h e  Cl ipper ton-Clar ion  F r a c t u r e  Zone i n  t h e  e a s t  P a c i f i c .  Are t h e s e  h o l o t h u r i a n s  
merely f r e a k s  o r  a r e  t h e y  r e p r e s e n t a t i v e s  of a h i t h e r t o  unrecognized component o f  t h e  
deep-sea ben thope l ag i c  fauna? The l a t t e r  would seem t o  be t r u e .  

Recent work by t h e  I n s t i t u t e  o f  Oceanographic Sc iences ,  UK, i n  t h e  n o r t h e a s t  Atlan- 
t i c  u s ing  t r a w l s  and photography h a s  shown t h a t  p e l a g i c  ho lo thu r i ans  a r e  a conspicuous 
group o f  fauna  l i v i n g  c l o s e  t o  t h e  seabed i n  a l l  abys sa l  a r e a s  between 10 and 5 0 ° ~ .  
Three s p e c i e s ,  Peniagone diaphana,  Enypnias tes  diaphana and S c o t o t h u r i a  h e r r i n g i  can 
be cons ide red  a s  t r u l y  p e l a g i c  h o l o t h u r i a n s  , b u t  n e v e r t h e l e s s  they  appear  t o  f e e d  pre -  
f e r e n t i a l l y  on s u p e r f i c i a l  sediment.  T h e i r  d e n s i t y  i s  g r e a t e s t  c l o s e  t o  t h e  seabed,  
b u t  some specimens have been c o l l e c t e d  hundreds and even thousands o f  metres  above t h ~  
seabed.  D e t a i l s  a r e  g iven  i n  B i l l e t t ,  Hansen & Huggett  (1985) which sugges t  t h a t  some 
h o l o t h u r i a n s  may b e  capable  o f  e x t e n s i v e  mig ra t i ons  up through t h e  wa te r  column a c t i n g  
a s  a l i n k  between deep-sea sediments  and t h e  upper wa te r s  o f  t h e  ocean. The reasons  
f o r  t h e  mig ra t i ons  and their  frequency a r e  unknown. Some of  t h e  h igh- f ly ing  h o l o t h u r i -  
ans  may b e  i n d u l g i n g  i n  o n t o g e n e t i c  mig ra t i ons .  Fu r the r ,  t h e  j uven i l e s  o f  s e v e r a l  ben- 
t h i c  h o l o t h u r i a n s  have been found i n  t h e  deep-sea p lankton .  These s p e c i e s ,  Psychropotes  
longicauda,  P, dep re s sa ,  Benthodytes l i n g u a  and B. t y p i c a  produce l a r g e  eggs,  up t o  
4.5 mm i n  d i ame te r ,  which are r e l e a s e d  i n t o  t h e  water column and, i n  case  o f  longi -  
cauda, develop i n t o  a j u v e n i l e  s e v e r a l  c m  long.  

The deep-sea ben thope l ag i c  zone, t h e r e f o r e ,  is  a v e r i t a b l e  hot-bed f o r  swimming 
sea-cucumbers, They descend t o  the seabed  t o  f eed  and as a consequence have been co l -  
l e c t e d  o c c a s i o n a l l y  by b e n t h i c  t r a w l s ,  Some specimens,  however, appear  t o  make s o r t i e  
up t h e  water column. Our knowledge of  t h e s e  f a s c i n a t i n g  b e a s t s  i s  s t i l l  i n  i t s  infancy ,  
b u t  it i s  hoped t h a t  f u r t h e r  specimens reaped  from t h e  deep-sea w i l l  mature these, o u r  
salad-days o f  swimming sea-cucumber r e sea rch .  
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The composition and distribution of the hydrothermal vent fauna 

During 1985 I have prepared for a Danish popular sc i en t i f i c  periodical (''Naturens Ver- 
den") an extensive survey a r t i c l e  on many aspects of the hydrothermal vent communities. 

Part  of the preparation was a compilation of a l ist  of a l l  vent animals which have 
e i ther  been described o r  referred t o  i n  the already very extensive l i te ra ture .  

In order t o  throw l igh t  on a number of doubtful records and/or get more specif ic  
information I brought a copy of the l is t  with me t o  the Hamburg deep-sea meeting and 
showed it t o  some of those who have been actively engaged in  hydrothermal vent research. 

In Hamburg several persons urged me t o  publish the l i s t  i n  English also, as they 
found tha t  it represented a useful survey of the vent fauna. The l i s t  i s  of course pri-  
marily based on papers describing the vent species. In addition, many data were com- 
piled from papers on vent ecology and a r t i c l e s  of a more general nature, published i n  
popular sc i en t i f i c  periodicals and - should I thankfully add - the DEEP-SEA NEWSLETTER! 

Several people have helped me i n  various ways: Daniel ~esbruysres  kindly supplied 
many of the data on the occurrence of vent species a t  13ON, studied by the French dur- 
ing "Biocyatherm" i n  1982 and "Biocyarise" i n  1984; I am also grateful for  the assis t -  
ance given by James A .  Blake (on new polychaetes published simultaneously with t h i s  
Newsletter), by B i l l  Newman and by Bob Hessler. Bob's survey of the occurrence, feeding 
type and mobility of the megafauna of the Galapagos Rif t  vents (1984) induced me t o  t ry  
t o  include such information for as many vent animals as possible. 

In sp i t e  of a l l  care there may very well be errors i n  the l i s t .  I should be grate- 
fu l  t o  have such discrepar~cies pointed out. 

The hydrothermal vent fauna at present contains 55 named species and another 43 decided- 
ly new species plus a t  l eas t  three sea anemones and an unknown number of isopods, am- 
phipods and probably other peracarids , e t c  . 

The excessive endemism of the hydrothermal fauna i s  clearly demonstrated by the 
list.  I f  we deduct the 31. not yet described limpets and other gastropods from the 98 
species, no l e s s  than 25 of the remaining 67 species (37%) belong e i ther  t o  two endemic 
superf amilies ( 3  crabs, 1 limpet) , t o  four endemic families (5 polychaetes, 5 vestimen- 
t iferans and 1 enteropneust or  \acorn worm) o r  t o  four subfamilies (9 polychaetes and 1 
scalpel l id  cirriped) . 

The above 25 species belong t o  16 endemic genera; another 13 genera are also ende- 
mic. Thus, 61% of the 59 genera are endemic. 

Finally, of a t o t a l  of 9.8 species only two polychaetes, one shrimp and three f ish 
species (which are not t rue vent animals) are not endemic species. 

A similar endemism on the family, genus and species level i s  unknown anywhere else  
on th is  planet. 

Torben Wolff 
Zoological Museum, Copenhagen 

Diversity i n  hydrothermal vent molluscs: altogether 35 species from the 
Galapagos area, 13ONorth and 210~orth on the East Pacific Rise. B = Bathy- 
modiolus thermophilis. C = Calyptogena magnifica. M = Melonodrymia auran- 
t i ca .  N = Neomphalus fret terae.  (From R.D.Turner & R.A.Lutz, "Oceanus", 1984). 



T H E  H Y D R O T H E R M A L  V E N T  C O M M U N I T Y  
( a s  of December 1985) 

Endemism: KXK = endemic superfamily, family o r  subfamily; xx = endemic genus; x = endemic species .  Distr ibution:  (+) = i d e n t i -  
f i c a t i o n  uncertain;  - = highly probable t h a t  t h e  species  i s  not  found a t  the  l o c a l i t y .  Occurrence: nv = near vent,  but  not  i n  
vent opening; OS = outside vent area;  pe = periphery of vent area;  vo = i n  vent opening. Feeding type: ca r  = carnivore; chm = 
chemoautotroph; corn = commensal; dep = deposi t  feeder;  omn = omnivore; pa,r = p a r a s i t e ;  sca  = scavenger; sus = suspension 
feeder.  Mobility: s m  = s t rongly  mobile; wm = weakly mobile; ss = s e s s i l e .  

Major taxon Genus and species Fami l y  
Gala- 

1 3 O ~  
pages 

21% Occur- 
rence 

C N I D A R I A  
Act inar ia  Small, t ransparent  

Large, t ransparent ,  many t e n t a c l e s  
Elongate, p a p i l l a e  i n  rows on column 

Siphonophora XxThermopalia taraxaca Pugh , 1983 Rhodaliidae 
Smaller species 

ANNELI DA 
Polychaeta Harmothoe xmacnabi Pett ibone , 1985 Polynoidae 

Iphionel la  x r i s e n s i s  Pett ibone , 19 85 Polynoidae 
Macellicephala *galapagensis Pet t ibone , 
19 85 Polynoidae 
**Levensteiniella k inca id i  Pet t ibone , 
19 85 Polynoidae 
~~xLepidonotopodium f imbriatum Pe tti- 
bone, 1983 Polynoidae 
***Lepidonotopodium r i f t e n s e  Pet t ibone,  
1984 Polynoidae 
***~epidonotopodium williamsae P e t t i -  
bone, 1984 Polynoidae 
*x*Branchipolynoe symmyti l i d a  Pe t t ibone  , 
19 84 Polynoidae 
xxW3ranchiplicatus cupreus Pet t ibone,  
19 85 Polynoidae 
***Branchinotogluma h e s s l e r i  Pett ibone , 
19 85 Polynoidae 
***Branchinotogluma sanders i  Pet t ibone,  
19 85 Polynoidae 
***Branchinotoglwna g r a s s l e i  Pet t ibone,  

**Wpisthotrochopodus a lv inus  Pett ibone , 
19 85 Polynoidae 
Euphrosine *rosacea Blake 19851 Euphrosinidae 

S us 
S us 
S U S  

S U S  

S us 

ca r  
c a r  

ca r  

c a r  

ca r  

ca r  

ca r  

com 

car  

car  

car  

ca r  
?car 
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MOLLUSCA 

Gala- 
pages 

Occur- 
rence 

Feeding 
type 

Mobility 

Bivalvia  xmagnifica Boss & Turner,  
Vesicomyidae 

**Bathymodiolus thermophil is  Kenk & W i l -  
son, ?l985 Mytilidae 

- .  Pect in idae  
Gas tropoda HXmeom ha lus  f r e  t t e r a e  ~ c ~ e a h ,  1981 -E--- Neomphalidae 

Limpets 
~~Melanodrymia  au ran t i ca  Hickman, 1984 ? ~ r o c h a c e a ~  

~ u r r i  dae 10 
Various gas tropodsl1 

Cephalopoda 

chm, ?sus 

chm,?sus 
S U S  

SUS, dep 
SUS, dep 

? dep 
c a r  nv, pe 

vo-pe 
vo ,nv ? ca r  

CRUSTACEA 
Copepoda **Ceuthoece t e s  a l g e r i  Humes & Do j ir i  , 

19 80 Di r ivu l t idae  
""Benthoxynus s p i c u l i f e r  Humes , 19 845 Di r ivu l t idae  
* ~ I s a a c s i c a l a n u s  paucise t u s  Fleminger , 
1983 Spinocalanidae 
P a r a s i t i c  copepod, on vent  f i s h  

C i  r r i p e  d i  a ***Neolepas zevinae Newman, 19 79 Sca lpe l l idae  
Sc i l l ae l epas  *n.sp. Sca lpe l l idae  
verruca *no s p  . l* Verrucidae 

Leptostraca XxDahlella c a l d a r i e n s i s  Hessler ,  1984 Nebaliidae 
Isopoda Epicar .  **~hermaloniscus cotylophorus Bourdon, 

1983 ~ r y ~ t o n i s c i n a g  
Isopoda Asel lo ta  Eurycopi dae & 

Munnops i dae 
~ m ~ h i ~ o d a l ~  
Caride a **Alvinocaris l u s c a  Williams & Chace , 

19 82 B r e s i l i i d a e  
Lebbeus xcar ina tus  S a i n t  Laurent ,  1984 Hippolytidae 
Small, red  spec ie s  
?Nematocarcinus s p  . Oplophoridae 
S y s t e l l a s p i s  b r a u e r i  (Balss  , 1914) Oplophoridae 
Munidopsis Xlentigo Williams & van Dover, 
1983 Galatheidae 
Munidopsis *n.sp., c f .  subsquamosa Hen- 
derson, 1885 Galatheidae 
***Bythograea thermydron W i  l l i ams , 19 80 Bythograei dae 
***Bythograea microps S a i n t  Laurent , l 9  84 Bythograeidae 
**Tyanagraea praedator  l i n t  L ~ L *  ~ t ,  
19 84 Bythograei dae 

S U S  

S U S  

S U S  

Par  
sus 
S U S  

S U S  

S U S  

dep 
dep, s ca  

dep , sca  
dep, sca  
dep, s c a  
dep, s ca  

sca 
Anomura 

sca 

sca  
sca ,  ca r  
sca ,  ca r  

Brachyura 

sca ,  ca r  



1 3 0 ~  210N Occur- Feeding 
Mobility 

P a w s  rence type 
CHELICERATA 

Copidognathus *papi l la tus  Kremtz , 1982 Halacaridae Acari 

BRACHIOPODA 

+ v0 ca r  s m  

Craniidae o r  
D i s  c inidae 

I n a r t i c u l a t a  

ECHINODERMATA 
Holothuroidea 
Ophiuroide a 

HEMICHORDATA 
Enteropneusta K**Saxipendium coronatum Woodwick & 

Sensenbaugh , 19 85 S axipendi i dae 

m RTE BRATA 
Osteichthyes ?Diplacanthopoma %n . sp . 

Coryphaenoides bulbiceps (Garman , 1899) 
Coryphaenoides anguliceps (Garman , 1899 ) 
Bassozetus sp  . 
Acanthonus armatus Gfinther, 1878 
Pachycara sp  . 

Bythit idae 
Macrouridae 
Macrouridae 
Ophidiidae 
Ophidiidae 
Zoarcidae 
Zoarcidae 
Halosauridae 
Halosauridae 
Raj i dae 
Raj idae  

? chm 
s c a r c a r  

ca r  
ca r  
c a r  

sca ,  car  
s c a t  c a r  

ca r  
c a r  
c a r  
c a r  

Halosaur ( dark ) 
Halosaur (pa le )  
Skate (broad snout) 
Skate (narrow snout)  

1) Also a t  Guaymas i n  Baja Ca l i fo rn ia .  2 )  Only a t  Guaymas. 3) In o ld  vent  s i t e .  4 )  Also a t  Juan de Fuca ( o f f  Oregon, 450N). 
5) Only a t  Juan de Fuca. 6 )  Also i n  cold seep area  a t  2000 m o f f  Oregon. 7 )  Only dead specimens. 8)  Altogether 18 species 
(5 common t o  a l l  th ree  l o c a l i t i e s ,  5 common t o  130N and 21°N, 4 only a t  1 3 O ~  and 4 only a t  21°N). 9 )  Only r e f e r r e d  t o  super- 
family. 10) Three species ,  one a t  each l o c a l i t y .  11) Altogether 10 species  (1 only a t  Galapagos, 1 common t o  Galapagos and 
2 1 ° N t  5 common t o  1 3 O ~  and 2 1 ° ~ ,  1 only a t  1 3 O ~  and 2 only a t  2 1 ° N ) .  12) Two species ,  one a t  each l o c a l i t y .  13) Several 
spec ies .  - -- . 

/ 

i' 
I 

P 

Zoea of Bythograea thermydron Dahlella ca lda r iens i s  



Mode o f  o c c u r r e n c e  o f  Calvwtoaena sovoae obse rved  from 

t h e  J a p a n e s e  submers ib le  "Sh inka i  2000" i n  Sagami Bay. 

P r e c i s e l y  t h i r t y  y e a r s  a g o  D r .  Takash i  Okutani  o b t a i n e d  s e v e r a l  dead specimens  o f  a 
s p e c i e s  o f  t h e  g i a n t  clam Calyptogena on muddy bot tom i n  t h e  e a s t e r n  p a r t  o f  Sagami 
Bay a t  35005.1tN 139033.3 'E,  750 m. These specimens ,  two con jo ined  and s e v e r a l  odd 
v a l v e s ,  w e r e  c o l l e c t e d  by a beam t r a w l  o f  Agass iz-Sigsbee  type  on board  t h e  R/V "Soya- 
Maru" o f  t h e  Tokai Reg iona l  F i s h e r i e s  ~ e s e a r c h  I n s t i t u t e  (Tokyo) .  A f t e r  t h e  c r u i s e  D r .  
Okutani  k i n d l y  showed t h e s e  specimens t o  t h e  s e n i o r  a u t h o r  ( M . H . ) ,  and we d i s c u s s e d  
t h e  taxonomy o f  t h i s  b i v a l v e ,  which was a p p a r e n t l y  new t o  t h e  Japanese  malacofauna.  
Although t h e  s p e c i e s  is  similar t o  Akebiconcha kawamurai Kuroda, which was d e s c r i b e d  
i n  1943 from o f f  Odawara . i n  t h e  n o r t h w e s t e r n  c o r n e r  o f  Sagami Bay, t h e  Soyo-Maru s p e c i -  
mens were l o n g e r ,  more s l e n d e r  and compressed i n  o u t l i n e ,  and had  an inward ly  a r c u a t e d ,  
v e n t r a l  margin ,  They were r a t h e r  s imilar  t o  a J a p a n e s e  f o s s i l  s p e c i e s  o f  Miocene a g e ,  
Calyptogena n i p p o n i c a  Oinomikado & Kanehara,  1938. D r .  Okutani  named t h e  new s p e c i e s  
Calyptogena soyoae a f t e r  t h e  r e s e a r c h  v e s s e l .  

Soon a f t e r  t h i s ,  t h e  s e n i o r  a u t h o r  had  a chance t o  look a t  an abundant  o c c u r r e n c e  
o f  t h e  f o s s i l  Ca lyp togena  n i p p o n i c a  i n  t h e  Ikego  Format ion,  n e a r  a town a t  t h e  n o r t h -  
e a s t e r n  c o r n e r  o f  Sagami Bay. Many con j o i n e d  v a l v e s  o f  f o s s i l  were seen  s t a c k e d  i n  ? 

m a t r i x  of  s e d i m e n t a r y  rock  composed o f  p y r o c l a s t i c  s a n d  g r a i n s ,  which g i v e s  a v i v i d  -.I- 

p r e s s i o n  o f  t h e  g r e g a r i o u s  mode o f  l i f e  o f  t h i s  b i v a l v e  ( t h i s  l o c a l i t y  and a n o t h e r  one 
were l a t e r  d e s c r i b e d  by Shikama & Masujima, 1 9 6 9 ) .  

I t  w a s  n a t u r a l  t o  assume t h a t  l i v i n g  forms a l s o  have a s i m i l a r  mode o f  o c c u r r e n c e  
on a l e v e l  bot tom o f  mud or  sandy mud, and t o  e x p e c t  t h a t  i t  s h o u l d  be  p o s s i b l e  t o  
dredge numerous l i v e  spec imens ,  Three  y e a r s  l a t e r ,  i n  1958,  D r .  Okutani  c o l l e c t e d  f i v z  
more c o n j o i n e d  v a l v e s ,  b u t  found no  l i v e  specimens  (Okutan i ,  1 9 6 2 ) .  L a t e r  t h e  p r e s e n t  
s e n i o r  a u t h o r  e s t a b l i s h e d  a good number o f  t r a w l i n g  s t a t i o n s  i n  Sagami Bay, hop ing  t o  
c o l l e c t  some o f  t h e s e  i n t e r e s t i n g  s p e c i e s  - b u t  i n  v a i n .  I t  h a s  been a p u z z l i n g  q u e s t i o n  
f o r  b o t h  o f  us  why l i v i n g  specimens  o f  such  a g r e g a r i o u s  b i v a l v e  have n o t  been  c o l l e c t -  
e d  i n  Sagami Bay. However, i t  w a s  l o n g  a f t e r  t h e  i n i t i a l  f i n d i n g  o f  l i v e  specimens  and 
o b s e r v a t i o n  o f  mode o c c u r r e n c e  o f  f o s s i l  forms i n  t h e  mid-1950ies t h a t  a n  answer  t o  
o u r  unso lved  p u z z l e  w a s  g i v e n ,  

S i n c e  1983, J a p a n e s e  mar ine  s c i e n t i s t s  have been  a b l e  t o  make deep-sea d i v e s  i n  t h e  
Japanese  s u b m e r s i b l e  " S h i n k a i  2000" ("Deep Sea  2000") o f  t h e  Japan  Marine S c i e n c e  and 
Technology C e n t e r  (JAMSTEC) . During Dive 115 ( 5  June  1 9 8 4 ) ,  M r .  K.  Egawa o f  t h e  Kan? 
gawa P r e f e c t u r a l  F i s h e r i e s  Exper imenta l  S t a t i o n  obse rved  b o t h  l i v i n g  specimens  and 
empty s h e l l s  o f  Ca lyp togena  soyoae i n  t h e  n o r t h w e s t e r n  p a r t  o f  Sagami Bay (35O01'N 
13g012'E) a t  1134-476 m. The s h e l l s  were s e e n  on a b l a c k  muddy bottom a t  d e p t h s  between 
1100 and 800 m, t o g e t h e r  w i t h  s e v e r a l  specimens  of  a l i t h o d i d  c r a b  ( S u g i u r a  & Egawa, 
1985; Okutani  & Egawa, i n  p r e s s ) .  

F i g .  1. 

A colony o f  Calyptogena 
soyoae i n  t h e  w e s t e r n  
p a r t  o f  Sagami Bay. 
S e v e r a l  l i v e  specimens  
s t a n d i n g  on t h e  b l a c k  
muddy bottom a r e  s e e n .  
(T. I s h i i  p h o t o )  



Fig. 2 .  

A l i thodid crab, Paralomis 
multispina, act ively feed- 
ing i n  the colony of 
Calyptogena soyoae, i n  
Sagami Bay. 
(T. I s h i i  photo) 

Ear l ier  t h i s  year the junior author (T . I . )  a l so  had an opportunity t o  make a closer 
examination of t h i s  bivalve i n  the same area,  du;ing Dive 177 (19 June 1985 a t  35°0.1'~ 
139O13.7 '~~  1250-1005 m) . ~etween  1050 and 1030 m there was a precipitous c l i f f ,  i n  a 
p a r t  of which was seen a basa l t i c  lava flow with 'a pillow-lavalike appearance. 

On a level  bottom a t  the foot of the c l i f f  (1210 m) a colony of Calyptogena soyoae 
was found, together with a "graveyard" (dead assemblage) of the same species i n  a shal- 
lower location (1100 m ) .  The sediment within the 8x4 m colony was dark gray t o  black 
sandy s i l t ,  showing a c l ea r  contrast  t o  the surrounding sediments of fine grayish green 
s i l t .  There were many dead she l l s ,  e i t h e r  conjoined o r  odd valves, and several  l iv ing  
specimens with reddish s o f t  par ts  projecting e i t h e r  perpendicularly o r  obliquely from 
the bottom (Fig.1) A l i thodid  crab, Paralomis multispina (Benedict) , was a l so  seen i n  
t h i s  area (Fig.2).  The crabs were observed act ively scooping up the black sediment and - 

feeding on it i n  the same way as described by the l a t e r  Professor Gunnar Thorson (1971) 
i n  the case of the hermit crab, Pagurus bernhardus. The feeding ac t iv i ty  of crabs oc- 
curred exclusively within the confines of the black mud of the bivalve colony, and no 
crabs were found i n  the immediate v ic in i ty  of the colony. 

This seems t o  indicate  t ha t  the sediment was more nutr i t ious  than i n  the surround- 
ing area, and suggests t h a t  the bivalve colony may have developed i n  a small area of 
seepage of underground water. Similar circumstances were a lso inferred fo r  colonies of 
a t  l e a s t  two Calyptogena species found and collected by French and Japanese geologists 
and geophysicists off  the south coast of Central Japan and i n  the Japan Trench, during 
dives of the French submersible "Nautile" as  pa r t  of the French-Japanese pro jec t  "KAIKO" 
(1984-1985: CNRS, IFREMER, MONBUSHO, PIROCEAN). The biological  resu l t s  of the  KAIKO 
dives w i l l  be reported by Professor Lucien Laubier and D r .  Suguru Ohta, the coordina- 
t o r s  of the biological  s tudies  of the  KAIKO Project  on the French and Japanese s ides ,  
respective lye, 
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Cold seep communities a t  3800 and 5850 m off Japan 

During June, July and August 1985, the new French deep-sea research vehicle, "Nautile", 
has been u t i l i zed  by a French-Japanese s c i e n t i f i c  group of geophysicists, geologists 
and geochemists t o  study the subduction process i n  the Japan and Naukai Trenches. This 
submersible i s  able t o  dive t o  6000 m depth, and some 45 dives have been performed. 
Deep-sea biologis ts  did not par t ic ipa te  i n  t h i s  project .  

One of the major r e su l t s  of t h i s  program, named Kaiko (i .e. , trench, i n  Japanese) , 
was the discovery of several  types of cold-water oases a t  depths of 3800 and 5850 m. 
Before describing these cold-water animal communities, the geological and geophysical 
framework must be recalled: due t o  the subduction processes, sediments are strongly 
compressed a t  the subduction edge between the continental  p la te  and the oceanic crust ;  
heavy accumulations of sediments a l so  occur on the so-called accretive prism. Under 
such conditions, the pore water seeps out of the sediment. This pore water, from i t s  
composition i n  methane and minerals, seems t o  or iginate  from several  kilometers belo1.r 
the sea bottom. 

One of the hypotheses of the Kaiko program was t h a t  such pore water, enriched by 
methane and other minerals, might support chemosynthetic, methylotrophic bacter ia ,  with 
possible associated invertebrates.  Such a phenomenon was discovered i n  mid-1984 by the 
U S  "Alvin", diving a t  2000 m off the Oregon coast ,  where the oceanic p la te  i s  subducted 
below the American continent. The community of f  Oregon i s  characterized by the vestimen- 
t i fe ran  Lamellibrachia barhami and the large vesicomyid clam Calyptogena magnifica, to- 
gether with several  other "ordinary" deep-sea species. The pore water seeps out of the 
sediment without temperature anomaly, and i s  r ich i n  methane and ammonia. 

The Japanese deep-sea oases are characterized by large bivalves. No Vestimentifera 
have been seen during the dives of the "Nautile". A t  both depths, 3800 and 5850 m ,  the 
oases appear as c i rcu la r  spots 2-3 m i n  diameter with high-density accumulations of 
bivalves, about 1-200 individuals per  square meter! Assuming an individual t o t a l  fresh 
weight of a few tens of grams, the t o t a l  bjomass of a given oasis  represents a huge 
quantity of organic matter. 

A t  3800 m i n  the Tenryu Canyon and along the Zenisu Trench, the bivalves belong to  
the well-known 'vesicomyid genus Calyptogena. A t  l e a s t  two species occur, and they both 
d i f f e r  from the large hydrothermal clam C .  magnifica. Like several other species of the 
genus, t h e i r  t i s sues  are  strongly coloured i n  red by respiratory pigments. 



Several "ordinary" deep-sea species are concentrated a t  the edge of the oases: holo- 
thurians (elasipods) , actinians , serpulids , gastropods and others. 

A preliminary report  on these oases was presented a t  the Hamburg meeting by D r .  
Suguru Ohta. A t  the time of the meeting, the deeper oases a t  5850 m had no yet  been 
discovered. These have been found a t  two l o c a l i t i e s  i n  the Japan Trench, chosen because 
of the presence of submarine volcanoes coming i n  col l is ion with the Japanese plate :  
mounts Kashima and Erimo. The oases are s imilar  i n  s ize  and appearance t o  the Calypto- 
gena ones. But the bivalves belong t o  a completely d i f fe ren t  family, as ye t  unidenti- 
f i ed ,  with long and slender she l l s .  These animals measure 18-20 cm in  length. Their 
t i ssues  are densely pigmented red by some kind of respiratory pigment. When broken by 
one of the prehensile arms of the "Nautile" , a bloodlike f lu id  spreads i n  the water! 

The "opprotunistic" fauna i s  very scarce compared t o  t ha t  of the 3800 m depth oases; 
t h i s  could be due t o  the greater  depths. 

These discoveries demonstrate t h a t  chemosynthetic processes with high-biomass 
animal communities can occur i n  subduction zones, and t h a t  they are not l imited by the 
depth, a t  l e a s t  up t o  6000 m. Such animal communities can also be used t o  locate geo- 
logically c r i t i c a l  areas.  

The study of the biological  samples collected by the "Nautile" w i l l  be performed 
with respect t o  the general policy of the Kaiko project ,  i . e . ,  a jo int  Japanese-French 
research program: Japanese and French biologis ts  should work together, and papers 
should be cosigned by s c i e n t i s t s  from both countries. We hope to  be able t o  present a 
comprehensive account during a Kaiko s c i e n t i f i c  symposium scheduled for  the autumn of 
1986 i n  Tokyo, Japan. 

Lucien Laubier 
IFREMER , Pari  S 
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