
THE 6TH DEEP-SEA BIOLOGY SYMPOSIUM IN COPENHAGEN 

r l r s t  an  a p o l o g y ,  t h i s  i s  n o t  a  r e v i e w  o f  t h e  p r o c e e d i n g s ,  i f  t h a t  i s  whst  
you want  t h e n  p l e a s e  b o r r o u  a  c o p y  o f  t h e  programme f rom a  f r i e n d .  R a t h e y ,  
t h i s  i s  a c o l l e c t i o n  o f  t h o u g h t s  on  t h e  m e e t i n g  a s  a  w h o l e ;  p e r h a p s -  u s e f u l  
t o  t h o s e  who w i l l  o r g a n i s e  t h e  n e s t  m e e t i n g ,  or  i n  s t a r t i n g  a  d i s c u s s i o n  o n  
wha t  we t h i n k  o u r  m e e t i n g s  s h o u l d  b e  l i k e .  

Be c e r t a i n  t h a t  t h i s  m e e t i n g  was a n  u n d o u b t e d  s u c c e s s  b o t h  s c i e n t i f i c a l l l -  
a n d  s o c i a l l y .  The o r g a n i s e r s  d e s e r v e  a  g r e a t  v o t e  of t h a n k s  f o r  t h e i r  e f -  
f o r t s .  T o r b e n  Wolff  o f  c o u r s e  m e r i t s  s p e c i a l  m e n t i o n  f o r  h i s  l e a d e r s h i p ,  a t  
a l l  t i m e s  l e a d i n g  f rom t h e  f r o n t  h e  made s u r e  u e  m i s s e d  n o t h i n g .  Ke a r e  a l s o  
g r a t e f u l  t o  the  t h r e e  o t h e r  o r g a n i s e r s ,  O l e  T e n d a l ,  J o r g e n  K i r k e g a a r d  and 
R e i n h a r d t  ?l .  K r i s t e n s e n ,  a s  w e l l  a s  t o  t h e  v e r y  e f f i c i e n t  s e c r e t a r i e s  and  
s t u d e n t s  f o r  t h e i r  a s s i s t a n c e .  

The success of t h e  m e e t i n g  o ~ e d  niuch t o  i t s  a t m o s p h e r e .  I n f o r m a l i t ) -  and  
o p e n n e s s  a r e  a d r n i r a b l e q u a l i t i e s ,  b u t  t h e y  . a l s o  b r i n g  w i t h  them o t h e r  u s e f u l  

i xiits. T i n i e l i n e s s  i s  i n i p o r t a n t  t o  a  m e e t i n g  o f  t h i s  t y p e .  By e m p h a s i s i n g  t h e  
i i o v e l  t h e  m e e t i n g  beconles more  a c c e s s i b l e  t o  t h e  newcomer.  T h e  a v a i l a b i  l 'l tl- 

( f  t h e  m e e t i n g  t o  a l l ,  p a r t i c u l a r l q -  s t u d e n t s ,  \;as a  q u e s t i o n  r a i s e d  b r i e f i l -  
C o p e n h a g e n .  I t  i s  p e r h a p s  m a i n l y  t h e  r e s p o n s i b i l i t b -  o f  ~ u p e r \ ~ i s o r s  t o  ei1- 

( J re  t h a t  s t u d e n t s  a r e  r e c r u i t e d  t o  t h e s e  m e e t i n g s  [ a s  l a r v a e  a r e - e n t r a i n e d  
i n  t h e  u a k e  o f  s e a n i o u n t s ,  M u l . l i n e a u x ] .  J u d g i n g  b y  t h e  s i z e  o f  some s t u d e n t  
p a r t i e s  a t  t h e  m e e t i n g  t h i s  i s  c e r t a i n l y  b e i n g  d o n e . w i t h  some s u c c e s s .  

The g e n e r a l  a c c e s s i b i l i t y  o f  t h e  m e e t -  
i n g  c a n  p e r h a p s  b e  gauged  by t h e  r a t i o  o f  
a t t e n d i n g  a u t h o r s  t o  t o t a l '  p a r t i c i p a n t s :  
75% [ a  r a t h e r  h i g h e r  r a t e  t h a n  s p a w n e r s  i n  
a n  o r a n g e  r o u g h y  a g g r e g a t i o n ,  Newton] . The 
m a j o r i t y  h a d  s i n g l e  a u t h o r s h i p s ,  t h o u g h  
many c . 3 0 %  h a d  t ~ o ,  o f t e n  o n  b o t h  t a l k  and  
p o s t e r  { a  non-random p a i r i n g ?  c f  some 
e c l z i n o i d s ,  Young] . I t  s h o u l d  come a s  110 

s u r p r i s e  t h a t  t h e  p r i z e  f o r  t h e  niaxiniuni 
a u t h o r s h i p s ,  a t  s e v e n  a  p i e c e ,  g o e s  t o  t h e  
now i m m o r t a l  p a i r i n g  - of Gage & T y l e r  
( a v a i l a b l e  a t  a l l  good b o o k s h o p s ) .  

P o s t e r s  w e r e  g i v e n  some p r o m i n e n c e  a t  
t h e  m e e t i n g ,  a b o u t  1 / 3  o f  a l l  c o n t r i b u -  
t i o n s .  P r e s e n t i n g  p o s t e r s  r e m a i n s  a p r o -  
b lem ; a 1  t h o u g h  o n  d i s p l a y  t h r o u g h o u t  t h e  



meeting and given their own specific hour, the instinct of participants to 
feed during the available 'free-time' Kas strong [a need not lost on some 
deep-sea echinoids, Campos]. One other potential problem relates to video 
and/or slide dominated presentations. With a number of very- notable excep- 
tions, the science behind some of these presentations got a little lost in 

' the welter of visual images and species names [even more names are to be 
expected through the use of genetics, France, Vrijenhoek]. The timetabling 
and forum for all of these visually-based presentations should not over-tax 
their potential audience [S tress, Hawkins] . 

The key to the success of the Copenhagen meeting, apart from the efforts 
of the organisers and participants, was its diversity. Biodiversity may be 
an increasing concern for the future [Paterson], maintaining or enhancing the 
diversity achieved in Copenhagen should certainly concern us. Participants 
from 18 countries attended the meeting. The democratic selection of the next 
venue hopefully indicates that it will be similarly accessible. Topic rich- 
ness was high, from taxonomy [Dahms] to technology [Bagley]. Size diversity 
-[the importance of large rare organisms, Gerlach] in the presentations so 
helped; introductory talks to larger projects [DEEPSEAS and DISCOL, Rice and 
Thiel] and the more novel techniques [molecular biology, Felbeck] i 'ed 
understanding and allo~ed subsequent speakers to proceed quickly to trieir 
results. ~erhaps only one element was missing from the habitat mosaic [: 1- 
grove] of this meeting - the open patch - the chance for the opportunistic 
recru2.tment of minds and bodies. 

Brian Bett 
I O S D L  

The Symposium was attended by a total of 141 participants from altogether 18 
countries: Germany 31; UK 26; USA 22; Denmark 20; France and Russia 10; Japan 
3; Australia, Belgium, Canada, Greece, Israel, Norway, Spain, and Sweden 2 
each; Austria, Iceland, and Ireland 1 each. 

Reception at 
the Copenha- 
gen Town Hall 

(Bob Hessler 
phot . ) 
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A. Godfroy, A.L. Tredan, 
E. Xntoine, Preliminary characterization of anaerobic sulfur depen- 
G. Raguenes dent ultrathermophilic archaebacteria isolated from 
& G. Barbier hydrothermal vents in the North Fiji Basin 

C.M. Turley, Effects of pressure on microorgal~isms associated with 
P,. ?lackie, aggregates: implications on remineralization of organic 
A.H. Taylor matter and a preliminary model 
& M. Carstens 

C.R. Smith, B.A. Bennett, 
B. Glaser Chernosynthetic communities on whale bones in the North- 
& H.L. Maybaum east Pacific: species structure, population sizes and 

persistence times 

U. Hentschel, S.C. Cary 
& H. FelGeck Nitrogerl metabolism in the symbiont-bearing hivalve 

Lucinoma aequizuna ta 

H. Felbeck Deep-sea biology on a molecular scale: nucleic acid 
sequence to protein function .. 

G. Liebezeit Amino acid fluxes in the world 0cea11 - a review 

S.C. Cary Habitat characterization and nutritional strategies of 
the endosymbiont-bearing bivalve Lucinorna aeqrlixonata 

F. Gaill Collagen from hydrothermal vent worms: an indicator of 
the temperature of the environment,? 

S.K.  Juniper, I.R. Jonasson, 
1.. Tunnicliffe Modification of hydrothermal chimney mineralisation by a 
& A.J. Southuard tube-building polychaete 

L.D. Guidi, In situ measurements of biological activities at the 
G. Cahet deep-sea sediment-water interface: a new instrument 
& h. Dinet operated by manned submersible 

Films introducing the visit the following day to the Viking Ship Pll~seum at 
Roskilde 

Seamount Bioloqy: 

A .  Genin Hard bottom habitats in the deep sea: communities 
structured by currents and topography 

F. Pasternak Species composition, distributional patterns and the 
, ways of forming of the bottom fauna of isolated under- 
water rises 

K.F. Wishner, M.M. Gowing, 
L. Levin & Ecology of a seamount in the osyuen minimum zone in the 
L.S. Mullineaux eastern tropical Pacific 

!-l.?]. Gowing Feeding ecology of benthopelagic zooplankton on an 
& K.F. Wishner eastern tropical Pacific seamount 

J.G. Larwood Tertiary to recent evolution of Ostracoda on seamounts 

L . S .  ~ullin6aus Retention of henthic invertebrate larvae in flows near 
Fieberling Guyot 

M.N. Sokolova Comparative characteristics of the deep-sea macrobenthos 
on the floor of the Pacific, Indian and Atlantic Oceans 
(presented hy O.N. 7,ezina) 

R.G. Gustafson, Distribution of molluscan morphospecies at deep-sea 
R.C. Vrijenhoek hydrothermal vent and cold-water seep sites 
& R.A. Lutz 

H.M. Krylova The hathymetrical and geographical distribution c 3 f  

Cuspidaroidea 

K. Fujikura, Preliminary account of gastropods associated with hydro- 
J. Hashimoto thermal vents and cold seeps around Japan 
& T. Okutani 

X.N. Mironov Distribution patterns of the deep-sea echinoderms, 
represented in the Antarctic fauna 

G.C.B. Poore The isopod fauna of the slope of southeastern Australia 
& J. Just 

1 

J..-0. Strdmberg Some aspects on the distribution of deep-sea asellote A 

& J. Svavarsson families and genera, with special reference to .\rctlc 
basins I 

O.E. Kamenskaya ~omokiac'ea in the deep-sea benthic fauna of the World 
Ocean 

H. Zibrowius Photographic records of Iridogorgia from submersible 
dives in the Atlantic and Pacific Oceans (Cnidaria: 
Anthozoa : Gorgonari a 

O.N. 7,ezina Deep-sea brachiopods, their morphology and evolution 

Research Project-S: the DISCO1,-Impact Experiment and East Atlantic research 
(llamburg Group) : 

H. Thiel Approaches to deep-sea ecology and the need for inter- 
national collaboration: long-term and large-scale 
research projects 

G. Schriever First results from the DISCO1,-Impact Experiment. 
Recoloni- zation after disturbance of a manganese nodule 
field in the deep Southeast Pacific 

Megafauna analysis of photographs from the DISCOL 
experimental area (tropical southeastern Pacific Ocean) 



J. Svavarsson, G. Gudrnundsson 
h T. RI-at.tegard Asellote isopods (Crustacea) preying on foraminiforans 

(Protozoa) in the deep-sea? 

H. Thiel, C. Borowski, C. Bussau 
& G. Schriever Manganese nodule crevice fauna 

T. Soltwedel Melofauna and sediment-biochemical compounds off the 
southwestern African coast (shelf to abyss) betwcen l C  
and lZcGS 

M.X. Rex Ecological implications of body size in deep-sea 
& R . J .  Etter gastropods 

E. Schein Adaptation of pectinids (Bivalvia) to the deep-sea: 
remarks on ontogeny, functional morphology and dispersal 

0 .  Pf annkuche Sediment community osygen cc~l.~surnpt ion in the north- 
eastern Atlantic 

F. Sarda Relationship between size and depth in decapod crusta- 
& J.E. Cartes cean populations on the slope between 900 and 2200  m in 

the western Mediterranean 

K. Lochte Bacterial carbon consumption in the benthic boundary 
lalrer 

B. Christiansen Comparison of three populations of the necrophagous 
amphipod E u r y t h e n e s  gr\ .- l lus in the Northeast A t 1  antic 1.S. Roginskaya Possible influence of the Earth's rotation on some deep- 

sea biological phenomena 
R. Loppelmann An improved model of vertical zooplankton distribution 
& H. Weikert frc~rn a deep site in the NE .9tlantic D. Gaspard Growth stages in deep-sea articulate brachiopod shells 

L . S .  Campos, ,P.A. Tyler, J . D .  Gage, D.S.M Rillett, 
A . W . G .  John Feeding biology and life history of deep-sea echinoids 
& L) .S .  Ilal-bor in relatjon to their food supply 

Poster session 

Evening.discussion on Deep-Sea Mining Impact 

Discussion on Biodiversity in the Deep Sea 
Behaviour: 

T. Wolff Next meeting 
P.A. Tyler, C.M. Young, 
D.S.M. Billett Pairing behaviour, reproduction and diet in the 
& L.A. Giles deep-sea holothuroid genus P a r o r i z a  (Holothuriojdea: 

Synallactidae) 

0 .  Tendal Closing address 

Post-Symposium Workshop on Renthos Methods 
C.M. Young & Pairing behaviour and fertilization biology of the 
P . A .  TlVler bathyal echinoid S t y l o c i d a r i s  l i i ~ e a t a  h 

P .  Jensen An enteropneust's nest: results of bioturbation and 
microbial gardening by the deep-sea acorn worm 
St e r e o b a l  a n u s  c a n a d e n s i s  

POSTER SESSIONS 

Biota - General E c o l o ~  V.  Tilot Who builds the deep-sea pyramids? 

M.N. Ben-Eliahu, A preliminary report on the density and composition 
F.D. Por & of small-size levantine bathyal benthos 
B. Galil 

C. Aorowski Benthic macrofauna and polychaetes from an experimental 
area in the deep Peru Basin (SE Pacific) 

B i o l  oqv: 

S.A. Gerlach Abundance, biomass, size-distribution and bioturbation 
M.B. Romero- potential of deep-sea benthos on the Vsriong Plateau 
k'etzel (1200 -1500  m, Norwegian Sea) 

J. D. Gage . Secondary production by macrobenthos at the SMBA perma- 
nent station in the Rockall Trough 

K.R. Merrett Further evidence on abyssal ichthyof auna zonation in the 
& S.H. Barnes eastern North Atlantic 

P.M. Bagley, AUDOS (Aberdeen University beep Ocean Submersible) : a 
I.G. Priede nev autonomous system for photographing, tagging and 
& J.D. Armstrong precise acoustic tracking of deep-sea scavenging fish 

Lisa A. Levin, Changes in the structure of infaunal communities across 
C.L. Thomas & the lower boundary of the eastern Facific osygen minimum 
K.F. Wishner zone 

C.M. Turley Macroaggregates: Vehicles for the rapid transport of 
carbon to the deep sea in the N.E. Atlantic 

J.D. Armstrong Population densities and foraging movements of the 
I.G. Priede grenadier fish, C o r y p h a e n o i d e s  ( N e m a t o n u r n s )  az-matns ,  in 
& P.M. Bagley the North Atlantic Ocean 





BIODIVERSITY 
A report on a discussion held at the Deep-Sea Biology Symposium 

in Copenhagen 

The discussion was introduced by John Gage who began by stating that it xas 
imperative to conserve (or at least slow the loss! ) of species from pristine 
habitats. To maintain this diversity a clear respoilse was required which pro- 
vided a scientific rationale on what could be done, and what was achievable, 
in conserving species diversity. In the field of aquatic biology the main 
concern in different parts of the world was the effects of fish farming. The 
problem with presenting a case for the deep sea was that public perception 
of the deep sea was poor. It was difficult to explain to the layman that the 
deep sea was a vast pool of genetic diversity, especially when it was not as 
visual as a coral reef or a rain forest. 

John Gage suggested the discussioi~ should be composed of four componei~ts: 
a. Patterns of biodiversity 
b. Wl- ere are Ke now in relation to biodiversity? 
c. What do we need to do? 
d. Funding. 

a. Patterns of biodiversity 
?like Rex introduced the issue by talking about scales of biodiversitl-. Bio- 
diversity in a box core was calculable, on a regional scale possible, but on 
a global scale very difficult. ?like outlined the main issues in ecology in 
general and proposed that deep-sea workers hould have to document the species 
present in order to understand other deep-sea processes. A discussion folios- 
ed in which the main questions raised were: 
1. How many species are there? Is the deep sea the most speciose environ- 

ment? 
2. What is the effect of microtopographl;, of depth, and of the input of or- 

ganic matter on local and regional scales? 
3. What l r ~ d e ~  should k e  use t.0 nleasure diwrsitq? There are a number avail- 

able but no accepted standard. 
t was felt that addressing these questions was fundamental to understallding 

deep-sea biodiversi tl-. 

' 3 .  Where are we now? 
,he greatest concentration of data was in the North Atlantic. There were some 
big US programmes in the 1970 ' S ,  but the National Academy of Sciences did not 
like them, and interest (?funding) fell rapidly. A t  present the Snii thsonian 
is trying to retrieve and arcl~ive this material but, inevitably, some has 
been lost. Field codes had proved a great problem, but the Sniithsonian now 
had a formal procedure in place for logging of samples. NODC collates all the 
~ r i t t e n  data but will not handle unnamed species. It was apparent that these 
represented a vast pool of data. In Germany all material had to be deposited 
rqith one of two museums, but in other countries the collation of material \<as 
more haphazzard, 

Arising from the discussion it became apparent that it was necessary to: 
1. Maintain and stress the importance of voucher collections which had a 

firm taxonomic basis. 
2. Try to work independently of the G w e r n r n e n t  rchich often was \-PI-!- re- 

strictive. 
3. Encourage the teaching of taxonomy at University level. Restoring its 

importance in biology was imperative. 
4 , Initiate a discussioi~ as to what is a species. Is it possible to rely on 

morphological characteristics when genetic studies were suggesting that 
boundaries between individual species were becoming blurred? 



c. What do we do? 
There was a general feeling that a series of questions should be posed to 
answer this topic. These included: 
1. What are the rules of assembly and persistence in communities? Bob Mes- 

sler felt we need go back to the beginning and start collecting again. 
This concept was supported but who pays? 

2. Taxonomists must learn to sell tl?emselves and their science, Many muse- 
ums were producing booklets and getting good response from the p u b l i c ,  
but had yet to convince the funding bodies. 

3. Philipe Bouchet suggested we s h o u l d  be going for a catalogue of all spe- 
cies on earth. Though there were murmurs of approval from the audience, 
Tony Rice found that this may prove a scientific black hole, whilst O i e  
Tendal suggested there should be concentration on the species that are 
of most ecological importance. 

4. Sl~ould we be attempting to collate bioditrersity in tlze deep sea? h l i k e  
Rex f e l t  it was .imperative to find what material exists and what is the 
state of the database. Mike gei?erously agreed to contact all those -th 
large sampling programmes and suggested we use the Deep-Sea NewsletLer 
to establish t h i  S database. 

d. Funding 
Dave Billett outlined a meeting l?e llad attended in London concerning the 
funding of biodiversity which Gas inconclusi\-e. The National Science F o m -  
da tion ( U S A )  has a special programme in Conservat ion and Restoration Biology 
administered by the ~ivision of Biotic Systems and Resources that is consid- 
ering proposals on Biodiversity. It may be possible to sponsor international 
work on problen~s of deep-sea biodiversity through the Agency for Internation- 
al Development. A useful resource is 'Research Priorities in Conservation 
Biology' (1989), M.E.  Soule and K . A .  Kohm (eds) , Island Press. Those inter- 
ested in deep-sea biodiversity should also see 'Marine Biodiversity and 
Ecosystem Function: A proposal for an International Programme of Research' 
( 1 9 9 1 )  by J.F. Grassle et al., Biology International,. Special Issue 23. An 
entire issue of BioScience (1991) v o l .  41, no. 7 is devoted to the problms 
of marine biological diversity (with an interesting article by Fred Grassle) . 
Science (1991) vol. 253 has just featured a perspective of four article- on 
biodiversity, and the special report 'The sustainable biosphere initiat :e: 
An ecological research agenda' ill Ecology  (1991) vol. 72, 110. 2 is very ' e -  
commendable. 

P.A. Tyler, M.A. Rex, J.D. Gage 

. P . S .  Although this deadline is now overdue it may be useful to quote the fol- 
lowing announcement which gives details regarding grants: 

Biodiversity Research Grants 
The Biodiver-sity Support Prograrn~ne (BSP) - a joint venture of World Kild- 

life Fund [World Wildlife Fund for Nature] , The Nature Conservancy and World 
Resources Institute - funded by the U.S. Agency for International Development 
( U S A I D ) ,  is soliciting proposa ls  for biodiversity research in U S A I D  assisted 
countries. Research may be ecological, economic, anthropological or socio- 
political in focus or nlay utilize an interdisciplinary methodology. Deadline 
is 15 November 1991. Contact Biodiversity Support Program, c/o World Wildlife 
Fund, 1250 24th St., N.W., Washington, D,C. 2 0 0 3 7 .  ( 2 0 2 )  778-9795.  



PRE-REPORT ON THE, BENTHOS METHOD WORKSHOP 
h e l d  i n  Copenhagen  o n  J u l y  6 ,  1991, in conjunction with the 

6th Deep-Sea Biology Symposium 

The  two d a y s  f o l l o w i n g  t h e  s\;niposium were  r e s e r v e d  f o r  t h i s  workshop .  A t  t h e  
e n d  o f  t h e  f i r s t  d a y  t h e  d i s c u s s i o n s  had a l r e a d y  made s u c h  good p r o g r e s s  t h a t  
t h e  workshop  was c l o s e d .  

P a r t l y  d u e  t o  o t h e r  c o r ~ ~ m i t m e n t s  b u t  m a i n l y  t o  t h e  d i f f i c u l t  s u b j e c t  mat- 
t e r  t h e  r e p o r t  o f  t h e  f o u r  s u b g r o u p s  

- b a c t e r i a  
- m e i o f a u n a  
- m a c r o f a u n a  
- megafauna  

h a v e  n o t  b e e n  f i n i s h e d  a n d  w i l l  be p r i n t e d  i n  a  l a t e r  i s s u e  o f  t h e  Deep-Sea 
N e w l e t t e r .  

i t  was most  e n c o u r a g i n g  t o  h a v e  s u c h  a  l a r g e  nlirnber o f  c o l l e a g u e s  a t t e n d i n g  
I e  ~ o r k s h o p  and  d e m o n s t r a t i n g  t h e i r  i n t e r e s t  i n  t h e  t o p i c ,  a l t h o u g h  i t  L a s  

~ i f f i c u l t  t o  c o n v i n c e  a t  l e a s t  some of t h e  p a r t i c i p a n t s  t h a t  s t a n d a r d i z a t i o n  
i m p o r t a i ~ t  f o r  f u t u r e  d e e p - s e a  r e s e a r c h .  

What s t r u c k  me mos t  f o r c e f u l l y  d u r i n g  t h e s e  d i s c u s s i o n s  & a s  t h e  d i f f i c u l -  
t y  i n  r e a c h i n g  a g r e e m e n t  b e t w e e n  p a r t i c i p a n t s  on t h e  n e e d  f o r  b o t h  t a x o n o m i c  
and s i z e - r e l a t e d  a p p r o a c h e s  t o  b e n t h i c  community s t u d i e s .  

B o t h  o f  t h e s e  a p p r o a c h e s  h a v e  t h e i r  a d v a n t a g e s  a n d  a t t r a c t i o n s  and  b o t h  
a s k  i m p o r t a n t  and v a l u a b l e  q u e s t i o n s .  T h e  q u a l i t a t i v e  a p p r o a c h  inay a s k  "k-ho 
i s  t h e r e ? "  and  "who i s  d o i n g  w h a t ? " .  "Who" may b e  a  s p e c i e s ,  a  g u i l d  o f  f u n c -  
t i o n a l  t y p e s ,  a r e s t r i c t e d  o r  a x i d e r  t a x o n .  A 1 1  a n i m a l s  i n  s u c h  a  c a t e g o r y  
s h a r e  s p e c i f i c  s t r u c t u r a l  o r  f u n c t i o n a l  c h a r a c t e r s .  G e n e r a l l y ,  h o w e v e r ,  s i z e  
i s  n o t  o n e  of t h e s e  a s s o c i a t i n g  f e a t u r e s .  

The q u a n t i . t a t i i 7 e  a p p r o a c h  a s k s  "how many a r e  t h e r e ? " ,  "what  i s  t h e i r  t o -  
t a l  ( b i o - ) m a s s ? " .  A t  t h e  t o t a l  communi ty  l e v e l  t h e s e  q u e s t i o n s  may a l s o  be  
i n d e p e n d e n t  o f  s i z e .  Why t h e n  i s  s i z e  i m p o r t a n t ?  Much o f  t h e  d i s c u s s i o r . ~  
during t h e  \~ll-kshrsp i.11 C o p e ~ ~ h a c j e ~ ?  f o c u s s e d  zi-ound s i z e  c l . a s s i f i c a t i o 1 1  o f  t h e  
h e n t h o s !  Why d o  we n e e d  s i z e  g r o u p s ?  

S i z e  h a s  two  d i f f e r e n t  a s p e c t s  i n  b e n t h o s  r e s e a r c h :  a  m e t h o d o l o g i c a l  and 
a t h e o r e t i c a l  one.  B e c a u s e  o f  t h e  s i z e / a b u n d a n c e  r e l a t i o n ,  q u a n t i t a t i v e  in- 

a r m a t i o n  on s m a l l  o r g a n i s m s  c a n  b e  worked o u t  from s n l a l l  s a n l p l e s .  C o n v e r s e -  
l y ,  f o r  t h e  q u a n t i t a t i v e  a s s e s s m e n t  o f  l a r g e  o r g a n i s m s ,  l a r g e  s a m p l e s  a r e  

~ c e s s a r y .  A n e s t e d  s a m p l e  d e s i g n  i s  t h e r e f o r e  e s s e n t i a l  f o r  t o t a l  b e n t h i c  
s t u d i e s .  T h e r e  i s  a n o t h e r  m e t h o d - b a s e d  r e a s o n  for  s i z e  f r a c t i o n a t i o n  - t h a t  
d i f f e r e n t  a u t h o r s  h a v e  u s e d  d i f f e r e n t  mesh s i z e s .  To  r e a c h  masimurn c o m p a r a b i -  

' 
l i t y ,  f r a c t i o n i u g  i n t o  size c l a s s e s  a p p l i e d  e a r l i e r  s h o u l d  o p t i m i z e  c o m p a r i -  
s o n .  A t h i r d  a r g u m e n t  f o r  w o r k i n g  w i t h  s i z e  g r o u p s  i s  t h a t  s a m p l e s  w i t h  n a r -  
row g r a i n  s i z e  r a n g e s  a r e  nluch ea s i e r  t o  s o r t  t h a n  t h o s e  w i t h  a  b r o a d  s p e c -  
t r u m .  The m a g n i f i c a t i o n  of t h e  s t e r e o l e n s ,  f o c u s  and e y e  a d a p t a t i o n  a r e  k e p t  
t o  a  nlillimuix when w o r k i n g  w i t h  a l i m i t e d  g r a i n  s i z e .  

I t  i s  a g e n e r a l  r u l e  i n  e c o l . o g y  t h a t  a  r e l a t i o n s h i p  e x i s t s  b e t w e e n  nieta- 
b o l i c  r a c e  and  s i z e .  S n i a l l e r  a n d  l e s s  s t r u c t u r e d  o r g a n i s m s  e x h i b i t  a  h i g h e r  
m e t a b o l i c  r a t e  per w e i g h t  u n i t  t h a n  l a r g e r  and  more complex  o n e s .  T h i s  i s  
c e r t a i n l y  o n l y  a p p l i c a b l e  t o  communi ty  a v e r a g e s ,  b u t  i t  d o e s  p e r m i t  t h e  i n -  
t e r c o l n p a r i s o n  o f  c o m m u n i t i e s .  A 1  t h o u g h  we a r e  n o t  a b l e  t o  e s t a b l i s h  s u c h  com- 
m u n i t y  s t r u c t u r e  s p e c i e s  b y  s p e c i e s ,  t h e  s i z e  s t r u c t u r e  of a communi ty  c a n  
t e l l  u s  s o m e t h i n g  a b o u t  e n e r g y  t r a n s f e r  t h r o u g h  t h e  s y s t e m .  

T h e s e  a r e  t h e  a s p e c t s  o f  s i z e  i n  e c o l o g y ,  and  t h e s e  a r e  t h e  a r g u m e n t s  f o r  
b r e a k i n g  down t h e  coniniunity i n t o  s i z e  g r o u p s .  I t  i s  i m p o r t a n t  f o r  t h e  q u a n t i L  
t a t i v e ,  b u t  n o t  f o r  t h e  q u a l i t a t i v e  a p p r o a c h .  A t a s o n  may h a v e  members i n  
d i f f e r e n t  s i z e  c a t e g o r i e s  t e r m e d  m e i o f a u n a ,  macrofauna,  megafauna  (example: 
X e n o p h y o p h o r e a )  . F o r  t a x o n o m i c  r e a s o n s  we h a v e  n o  a r g u m e n t  t o  s e p a r a t e  a  t a x -  



o n  i n t o  s e v e r a l  s i z e  classes. 
I n  t h e  q u a n t i t a t i v e  a p p r o a c h  s i z e  ~ t ~ r u c t u r e  seems t o  b e  e c o l o g i c a l  11- siy- 

nif i c a n t ,  b u t  i n e v i t a b l y  c u t s  a c r o s s  h e l l - d e f  i n e d  taxc)noal ic  l i n e s .  On tile 
o t h e r  h a n d ,  a n  e x p r e s s i o n  s i i c h  a s  " m a c r o f a u n a  of m e i o f a u n a l  s i z e "  does n o t  
r e s p e c t  t h e  q u a n t i t a t i v e  a p p r o a c h  a n d  t h e  e c o l o g i c a l  i d e a  b e h i n d  s i z e  grougs; 
i n s t e a d ,  i t  m i r e s  t h e  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  a p p r o a c h e s  t o  cornmuni:~- 
s t r u c t u r e .  

I h o p e  t h a t  t h e s e  f i r s t  comment s  o n  t h e  w o r k s h o p  i n  C o p e n h a g e n  u i l l  give 
a  c l e a r e r  s c i e n c e  s t r u c t u r e  t o  t h e  communi ty  o f  d e e p - s e a  b e n t h o l . o g i s t s ,  h e l p  
t o  d e f i n e  t h e  d i f f e r e n t  a p p r o a c h e s  t o  comniuni t y  s t u d i e s  and  s u p p o r t  f u r t h e r  
d i s c u s s i o n s  on t h e s e  m a t t e r s  v i a  t h e  Deep-Sea  K e w s l e t t e r .  

H .  B luh~ i - , ,  
Eric a i ~ f ?  
?I a r 1- L\ 1-1 1-1 
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PARTICIPANTS I N  THE 6TH DEEP-SEA BIOLOGY SYMPOSIUM 
Numbers  r e f e r  t o  t h e  p l l o t o s  o n  t h e  n e s t  p a g e s  ( b r a c k e t s  = s t a f f  o r  g u e s  , - 1  

J u n  H a s h i m o t o ,  J a p a n  
C l a u d i a  Thomsen ,  Germany 
Tomomi S a t o ,  J a p a n  
Y o s h i h i s a  S h i r a y a m a ,  J a p a n  
L a u r e n c e  D .  G u i d i ,  F r a n c e  
I i i m  J u n i p e r ,  C a n a d a  
P e t e r  Funch  A n d e r s e n ,  Denmark 
h n t j e  D o l l e ,  Germany 
? l a r y  E .  P e t e r s e n ,  Denmark  
P e t e r  Linl ie  , Germai?y 
D a v i d    his t . l e ,  G S X  
S a r a h  B r o n s d o n ,  LK 
J s r g e n  B .  K i r k e g a a r d ,  Denmark 
L a u r e n z  Thomsen ,  Germany  
Hai l s -Lr ;e  Dahms, Germany 
R e i n h .  M .  Kris t e i ~ s e n ,  Denmark 
Onno G r o s z ,  Germany 
H e l g a  Kapp , Germany 
P a u l  T y l e r ,  U . K .  
C r a i g  Young, U S A  

2 1 .  J o n a t h a n  L a r w o o d ,  UK 
2 2 .  J o h n  P a t c h i n g ,  I r e l a n d  
2 3 .  F l a r c i a  G o ~ i n g ,  USL\ 
2 4 . - L u c y  G i l e s ,  UK 
2 5 .  S o n i a  B a t t e n ,  U I i  
2 6 .  R i z p a h  S h i r e s . ,  LK . 
2 7 .  0 1 .  J e n s e n ,  Denmark)  
2 8 .  ( C .  h i e l s e n ,  Denmark)  
2 9 .  U r s u l a  W i t t e ,  Germany  
3 0 .  C h r i s t  i a r l  B o r o w s k i  , Germany 
3 1 .  R i c h a r d  L u t z ,  USA 
3 2 .  G o r d o n  P a t e r s o n ,  UK 
3 3 .  Anne G o d f r o y ,  F r a n c e  
3 4 .  Andrew C a r e y ,  U S A  
35.  J i m  B l a k e ,  USA 
3 6 .  C a r o l i n e  Maybury ,  Ul< 
3 7 .  Roger Bamber ,  G K  
38 .  D a n i & l e  G a s p a r d ,  F r a n c e  
39 .  M .  Nechama B e n - E l i a h u ,  I s r a e l  
4 0 .  h n e  t t e  G r o n g a a r d  , Denmark 



4 1 .  A . - N .  A l a y s e - D a n e t ,  F r a n c e  
4 2 .  C h r i s t i a n  B u s s a u ,  German\- 
4 3 .  Ant je Roe t i u s  , Germany 
4 4 .  S c o t t  F r a n c e ,  US-\ 
4 5 .  Rober  t Y r i  j e n h o e k  , U S A  
4 6 .  D a n i e l  D e s G r u y & r e s ,  F r a n c e  
4 7 .  F lar ina  C a r s t e n s ,  Germany 
4 8 .  Ann V a n r e u s e l ,  Belgium 
49 .  S t e p h e n  H u t c h i n s o n ,  UK 
5 0 .  Amatz ia  G e n i n ,  I s r a e l  
51 .  P h i l i p  M a c k i e ,  UK 
5 2 .  T o r b e n  W o l f f ,  Denmark 
53.  E l i s a b e t h  S c h e i n ,  F r a n c e  
5 4 .  P a u l  S n e l g r o v e ,  U S A  
55.  U t e  H e n t s c h e l ,  USA 
7 6 .  U t e  W i l h e l m s e n ,  Germany 
~ 7 ,  P l i c h a e l  Rex,  USA 

l 
' S .  I n g e b o r y  Bussmann,  Gernianl- 
3. Lob H e s s l e r ,  CSL\ 
0. X n g e l i k a  B r a n d t  , Germany 
J, E r d o g a n  O z t u r y u t ,  U S A  
6 2 .  Andrew Goodal-,  UL 
6 3 .  Knut Poremba,  Germany 
6 4 .  Plonika N e b e l s i e c k ,  A u s t r i a  
6 5 .  G r a n t  Lawson,  UK 
66 .  L a s r e n c e  Hawkins ,  UL 
6 7 .  G i n a  N e ~ t o n ,  A u s t r a l i a  
6 8 .  A n a s t a s i o s  T s e l e p i d e s ,  G r e e c e  
6 9 .  Nina V i n o g r a d o v a  , R u s s i a  
7 0 .  Ton>- R i c e ,  UK 
7 1 .  J a r l - O v e  S t r o m b e r g ,  Sweden 
7 2 .  L a r i n  v011 J u t e r z e n k a ,  Germanl- 
7 3 . ' E t - e  S o u t h w a r d ,  UK 
7 4 .  ~ ' l a n  S o u t h w a r d ,  L& 

( " 5 .  R o b e r t  K u n z i g ,  US-\ 
/ 6 .  J o r u n d u r  S v a v a r s s o n ,  I c e l a n d  

i ' 7 .  J o h n  A r m s t r o n g ,  L X  
7 8 .  B r i a n  B e t t ,  UK 
' 9 .  Horst F e l b e c k ,  USA 

8 0 .  Gerd  L i e b e z e i t ,  Germany 
8 1 .  Olga  Z e z i n a ,  R u s s i a  
8 2 .  I r i n a  R o g i n s k a y a ,  R u s s i a  
8 3 .  N a t a l i a  K e l l e r ,  R u s s i a  
8 4 .  J o h n  Gage ,  UK 
8 5 .  Pll-ria111 S i b u e t  , Fi-a::(re 
8 6 .  ( C l a u d i a  L u t h ,  Germany) 
8 7 .  A n a s t a s .  E l e f t h e r i o u ,  Greece 
8 8 .  ( ? l .  S m i t h - Z o n i n o i - i c h ,  U S A )  
8 9 .  H j a l m a r  T h i e l  , German)- 
9 0 .  Ro l f  Koppelmann,  Germany 
9 1 .  Karen  B i l l e  H a n s e n ,  Denmark 
9 2 .  S t e p h a n  S c h e i b e ,  Germany 
9 3 .  Jon-Xrne  S n e l i  , Nor\%aq- 
9 4 .  R i c h a r d  G u s t a f  s o n ,  USA 
35.  T o r l e i v  B r a t t e g a r d ,  Norway 
9 6 .  C r a i g  C a r y ,  USA 
97 .  G a r y  P o o r e ,  A u s t r a l i a  
9 8 .  P h i  l i p  B a g l e y ,  UK ' 

(? la ry  ,4nn F o e l l  , \ !SA) 
C a r o l  T u r l e y ,  UI\ 
Dagmar R a r t h e l  , Gerrnany 
Ole  T e n d a l  , Denmark 
J o a n  C a r t e s ,  S p a i n  
Helniut Z i b r o w i u s ,  F r a n c e  
Feodor  P a s t e r n a k ,  R u s s i a  
Cl f  L u t h ,  Germany 
Bernd C h r i s  t i a n s e n  , Germany 
C r a i g  R .  S m i t h ,  USA\ 
S e r g e i  G a l k i n ,  R u s s i a  
He len  K r y l o v a ,  R u s s i a  
Olga Kamenskaya,  R u s s i a  
Thomas S o l t w e d e l ,  Germany 
J o r g e n  N i e l s e n ,  Denmark 
X i g e l  ? l e r r e t t ,  UK 
Karen W i s h n e r ,  USA 
David B i l l e t t ,  UL 
F r a n c e s c  S a r d A ,  S p a i n  
L ~ c i a  S .  Campos,  ( B r a z i l )  LE.; 
( C h r i s t i n e  G e r l a c h ,  Germany-! 
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INVITATION 1'0 ATTEND 
THE SEVENTH DEEP-SEA BIOLOGY SYMPOSIUM IN 1994 

A f t e r  a  most s u c c e s s f u l  s u i t e  o f  s y m p o s i a  ( S c r i p p s  1 9 8 1 ,  Hamburg 1 9 8 5 ,  B r ~ s -  
1 9 8 8 ,  C o p e n l ~ a g e n  1 9 9 1 )  t h e  b a t o n  h a s  b e e n  p a s s e d  017 t o  I r a k l i c j n  and  t h e  1r.- 
s t i t u t e  of Y a r i n e  Biology o f  C r e t e  f o r  t h e  7 t h  Deep-Sea B i o l o g y  S y n i p o s l u ~ .  

\ ie w o ~ l d  t h e r e f o r e  l i k e  t o  c o n v e y  a warm i n v i t a t i o n  t o  e i -e r>-body  i n  tl-:.I 
d e e p - s e a  cornmunit\- t o  come t o  C r e t e  d u r i n g  t h e  sunlrner o f  1 9 9 4 .  C r e t e ,  s u r -  
r o u n d e d  by a l ~ y s s a l  d e p t h s ,  s a s  o n c e  upon a t i m e  tlie c e n t e r  of C r e e k  nlytho10~;-  
 here t h e  f i r s t  g] - imnier ings  o f  m a r i n e  s c i e n c e  % e r e  o b s e l - v e d .  N o w  i t  i s  a n  
a c t i v e  c e n t e r  o f  modern m a r i n e  r e s e a r c h .  

T h e  i s l a n d  i s  e a s i l y  a c c e s s i b l e  by a i r  and  s e a ,  c l ~ a r a c t e r i s e d  by warm 
w e a t h e r ,  b e a u t i f u l  l a l ~ d s c a p e ,  f u l l - b o d i e d  wine  and a  h o s p i t a b l e  l o c a l  p o p u l a -  
t i o n .  T h e  symposium w i l l  be h e l d  d u r i n g  t h e  l a s t  week o f  S e p t e m b e r ,  when bo th  
accommodat ion  c o s t s  and  w e a t h e r  c o n d i t i o n s  a r e  f a v o u r a b l e .  

A n a s t a s i o s  E l e f t h e r i o u  

REQUEST FOR COMMENTS AND SUGGESTIONS 
T h e  l o c a t i o n  of t h e  next d e e p - s e a  symposium \ < a s  d e c i d e d  on  t h e  last of 
t h e  C o p e ~ l h a y e i ~  m e e t i n g .  T h e r e  h e r e  i n v i t a t i o l - 1 s  t o  h o s t  t h e  f o r t h c o m i n g  7 t l i  
symposium f rorn I r e l a n d  ( G a l s a y )  , U S A  ( F o r t  P i e r c e ,  F l o r i d a )  and  G r e e c e  ( I r a k -  
l i o n ) .  A v o t e  was t a k e n ,  r e s u l t i i l g  in a s l i g h t  m a ' j o r i t y  f o r  t h e  l a t t e r .  

Towards t h e  end  o f  t11e symposium s e v e r a l  p a r t i c i p a n t s  a d d r e s s e d  me 
r e g a r d i n g  a r e - e v a l u a t i o n  of t h e  way t h e s e  m e e t i n g s  m i g h t  be c o n d u c t e d  i n  
f u t u r e  (e.g. more e m p h a s i s  on  p o s t e r  p r e s e n t a t i o i ~ s  and t h u s  more t i m e  fo r  
i n d i v i d u a l  t a l k s ,  e t c . ) .  

X a t u r a l l y ,  h n a s t a s i o s  E l e f t h e r i o u  and  h i s  C O - o r g a n i s e r s  a r e  v e r y  i n t e r -  
ested i n  an>- a d v i c e  a n d  nerv. i d e a s .  O r g a n i s e r s  o f  p r e v i o u s  s y m p o s i a  have  
a g r e e d  t o  h e l p  o u r  G r e e k  c o l l e a g u e s  i n  p r e p a r i n g  t h e  Crete  m e e t i n g .  

T h e  n d s t  i s s u e  o f  Deep-Sea N e w l e t t e r  &ill  g i v e  f u r t h e r  d e t a i l s  a b o u t  t h e  
f c ~ r t h c o m i n g  sq-mposiuni. In a d i 3 i t i o n ,  we s u g g e s t  t h a t  p a r t i c i p a n t s  o f  t h e  for- 
mer s y m p o s i a  (hopefullg* q u i t e  a  lot!) s l ~ o u l d  w r i t e  t o  t h e  E d i t o r  commenting 
o n  t h e  way t h e y  ~ o u l d  l i k e  t o  see t h e  sympos ia  c o n d u c t e d  i n  f u t u r e ,  g i  ng  
s u g g e s t i o n s  t o  p a r t i c u l a r  items t o  b e  i n c l u d e d  i n  t h e  p r o g r a m ,  e t c .  

P l e a s e  l e t  u s  h a v e  y o u r  l e t t e r  well i n  a d v a n c e  of t h e  d e a d l i n e  f o r  9e 
D,-S.N.: 1 Kov~m?2el- 1 9 9 2 .  

T h a n k  1-OL~ v e r y  much ! T o r b e n  \iol f  f 

F d r e w e l l  d i n -  
n e r  i n  T i v o l i  
G a r d e n s .  
Round the t a -  
ble: X n a s t a -  
s i o s  Elef t h e -  
r i o u ,  L i s h e t h  
i < o l f f ,  H j a l m .  
T h i e l ,  Dagmar 
B a r t h e l ,  Ole 
T e n d a l ,  C r a i g  
Young & J o h n  
P a t c l ~ i i ~ g .  
(Bob H e s s l e r  , 
p110 t . ) 







A TWISTED TALE 

The effects of the Coriolis force on moving benthic animals were discussed 
by Irina Roginskal-a at the Deep-Sea Biology Symposium in Copenhagen (see sb- 
stract below). 

My impression listening to this paper was that there are nunierous observa- 
tions of circular or spiral lebensspuhren that have a common sense of rota- 
tion k-ithin each hemisphere, but that turn in opposite directions to the 
north and south of the equator. If this indeed is so, then it is an intri- 
guing phenomenon which, however, hardly can be attributed to the direct ef- 
fect of the earth's rotation. I will present a "back of the envelope" calcu- 
lation to show why and propose an alternative explanation for the obserl-a- 
t ions. 

911 objects that move relative to the earth are subject to a fictitious force 
- the Coriolis force - that acts perpendicularly to the direction of the 
~ovement, to the right on the northern hemisphere and to the left on the 
.outhern. This is true for all movements, regardless of their speed or dura- 
"ion. The force is, however, small (and proportional to the speed), so in 
jeneral it has to be applied for a fairly long time to manifest itself. As 
is derived in any textbook on mechanics or oceanography, the Coriolis accel- 
eration is equal to V 2 Q sin cp ,  where V is the speed of the object, Q is the 
angular speed of rotation of the earth and (p is the latitude. The factor 
2 Q sin cp is called the Coriolis parameter, f ,  and has the numerical value 
1.5~10-~ per sec. at the poles, decreasing to 1*10-~ around 4 5 C  and 0.5*10-~ 
at 20". 

The force due to the Coriolis acceleration on an animal with the mass m, 
which crawls along on the bottom with a speed V ,  becomes Vfm. If the animal 
has a characteristic length scale L, we can approximate the mass with L%, 
where Q is the density of the animal, which we for simplicitl- equate ~ i t h  
that of the water. Unless the creature moves exactly with the same speed and 
direction as the prevailing current, L', there  ill be a water movement around 
the animal rjhich causes a drag force. Ke can estimate the water velocity rel- 
ative to the animal as V - C'. Applying the common formula for fluid drag we 
get the drag force CQA ( 1 7 + G ) 2 ,  where C is the drag coefficient and A is the 
area of the animal projected towards the flow. The latter can be estimated 

2 as L . 
The ratio of the Coriolis force to the drag force forms a dimensionless 

number wl1ic1-1 we, in the absence of an established name, call the Pirouette 
number, Pi. We find that 

A large value of Pi means that the Coriolis force dominates over the drag 
force, whereas a small value shows that the Coriolis force is negligible. We 
can now look at the simple case where the fluid is at rest ( L  = 0) and the 
drag '011 the animal is due solely to its owl1 motion. Pi is then reduced to 
Lf /CV. For most speeds C is of the order of magnitude 1 (increasing for very 
slow, creeping motion). For a 1 cm size ~nimal moving at the speed 0.1 c111 per 
sec. we find that Pi becomes roughly 10- . This means that even in an extreme 
case as this, from the very slou movement through the uater the drag becomes 
1000  times as large as the Coriolis force! Any slight asymmetry on the animal 
will certainly give a perpendicular component of the drag which exceeds and 
offsets the Coriolis effect completely. It is easy to see that a reasonable 
value for U makes Pi even smaller and the Coriolis force more insignificant. 

What then is the explanation for circular tracks showing a constant sense 



of rotation? A simple and reasonable cause would be a rheotactic behaviour 
in combination w i t h  a rotating current. The tide provides just such a steadi- 
1 5 -  rotating current, witli a. period of about 12 hours. A11 aninial that for er.;- 
ample burroxs at 1 cm per  min. at the same time as it keeps a fixed orienta- 
tion to the current direction will produce a circular track with approximate- 
11- l m radius. I11 the deep ocean, well axay from the coast, the tidal current 
ellipse rotates c1c)ckwise in the nortl- ern hemisphere and anticlock~ise in the 
southern hemisphere. The direction varies, however, on the continental shelf 
and close to bathymetric barriers, so there is ample room for exceptions. It 
should be pointed out that the direction of the tidal current changes at a 
constant rate, so a constant speed of the animal will lead to a circular 
track even if the current ellipse is highly excentric. 

I should be very interested to hear if there are observations that really 
show a common sense of rotation of animal tracks in a large area. A time 
-lapse sequence that shows a circular track being formed is something that 
could test the mechanism by comparing the rotation and tidal periods. Con- 
versely, a known period would make it possible to read the speed of ani 1s 
from bottom photographs simply by measuring the curvature of their tracks. 

H. Westerberg 
Xatiolial Board of Fisheries, Goteborg, S a  .en 

Abstract: 1-S, Roginskaya, 
P,!. Shi r :ho?  i o s t i i 8 t e  q i  Oseaaa13gjr I r a , i e ~ q  g f  S c i e g c e s  of t h e  !S::, 2;  Xrjsikosi Str?et, K g s c q ?  lii218, $ S S 2  

POSSIBLE INFLUENCE OF THE EARTH'S ROTATION ON SOME DEEP-SEA BIOLOGICAL PHENO- 
MENA 

.A model is proposed to esplain the formation of th-e spiral patterns observed 
in many biological structures, e.g. egg masses of gastropods, faecal tracks 
of henlichordates and some trace fossils. The possible influence of the Corio- 
lis effect on the formation c)f these "livil~g" spirals is discussed. 

SHELF AND BATHYAL DEEP-SEA BENTHIC STUDIES USING R . V -  TANSEI MARU 
O F  THE OCEAN RESEARCH INSTITUTE, UNIVERSITY OF TOKYO 

The Ocean Research Institute, University of Tokyo, has two research vessels, 
R.V. Tansei Maru and R . V ,  Hakuho Maru. Our larger vessel, Hakuho Yaru, was 

S renewed in 1989, being 3,987 in tonnage and 100 m long. It is a very powerful 
ship, equipped with 8 winches, seabeam, radio isotope lab., etc. It served 
for a 130-days around-the-world cruise from November 1989 to March 1990, 
calling at San Diego, Miami, Lisbon, Plonaco, Goa, and Singapore, and passing 
both the Panama and Suez canals. 

It is probably one of the best research vessels in the world. The com- 
petition for its ship time is thus very severe, and we tend to select abyssal 
and hadal areas as its working site, because in studying shallower depths we 
can use the other vessel. 

The Tansei Maru covers works on the shelf and in bathyal areas around 
Japan (Tansei means pale blue which is the symbol colour of our university-). 



le was remodeled in 1982 to a size of 470 in tonnage and 51 m in length. 
There are 4 winches, and the biggest one has a 7000 m cable of 9 mm. Eleven 
scientists can be on board the ship. Around 20 cruises are accounted for ezch 
year (7-10 days each) . In addition to Japanese, Asian scientists have recent- 
ly also joined the cruises as part of the WESTPAC program. Applicants need 
not prepare grants for the ship time. 

Our division (Marine ecology) constantly has succeeded in running 1-2 
benthic biology cruises on Tansei PIaru each year. In 1985 we made a doh-n- 
scaled model ( W 1 0  m2) of USKEL-type box corer to fit the A-shaped frame. For 
6 1-ears we have used it intensively with as many as 340 sampled cores. We al- 
so carried out trawlings, dredgings, CTD observations, sediment trap experi- 
ments, etc. After the ex- 
tensive study of megabell- 
thos in Suruga Bay-, central 
Tapan using underwater cam- 
ras (Ohta, 1983 in Bull. 

W e a n  Res Inst. Univ .Tokyo, 
- 5 :  1-244) , we have concen- 
"rated in studying the area 
,f f Sanriku, Japan. The re- 
sults have .mainly been pub- 
lished in the Journal of 
the Oceanograpl~ical Society 
of Japan, 

Recent l y we expanded 
our study area toward north 
(off Kushiro, Hokkaido), 
south (Kumal?o Basin, Tosa 
Basin etc.) and the Japan 
Sea, In the near future our 
division is planning to de- 
scribe the zoogeography of 
the bathyal, benthic fauna 
around Japan, based on our 
huge collections. 

Suguro Ohta and Yoshihisa Shirayama Investigations of the Tanse i  ,\laru 
Ocean Research Institute, U n i v .  Tokyo 



.A r e c e n t  d e p l c y m e n t  o f  a n  I O S D L  f r e e - f a l l  t i m e - l a p s e  camera S>-stem, 
B a t h y s n n p ,  r e c o r d e d  t h e  f ' e e d i n g  b e h a v i o u r  o f  a n  e c h i u r a n  ~ o r m .  The  f i l m ,  
t a k e r 1  at 483Rm o n  t h e  P o r c u p i n e  A b y s s a l  P l a i n  ( 4 8 0 5 O ' N  1 6 " 3 0 ' \ i ) ,  showed 
the p e r i o d i c  e x c l . i r s i o n s  o f  a n  e c h i u r a n  p r o b o s c i s  01-er t h e  s e d i m e n t  
s u r f a c e .  T h o s e  who attended t h e  C o p e n h a g e n  m e e t i n g  ma5- remember  t h a t  t k i i  s 
f i l m  s e q u e n c e  was shown as a s h o r t  v i d e o  d u r i n g  Tony  R i c e ' s  p r e s e n t a t i o n  
o n  the DEEPSEAS p r 0 . j e c . t .  W e  ha-~re now b e e n  a b l e  t o  m a l i e  a  more  d e t a i l e d  
a n a l y s i s  o f  t h e  worn ; ' s  a c t i v i t y  a n d  examine  t h e  s j m u l t a n e o u s  c u r r e n t  
meter r e c o r d ;  t h e  r e s u l t s  a r e  i n t e r e s t i n g  b u t  p o s e  m o r e  q u e s t i o n s  than 
t l- iey answer. 

D u r i n g  t h e  1 2  d a y  d e p l o y m e n t  t h e  p r o b o s c i s  a p p e a r e d  s e \ - e n  t i m e s  o v e r  
a S S h r  p e r i o d  i n  t h e  f i r s t  f o u r  d a y s  a n d  t h e n  was n o t  s e e n  a g a i n .  F o u r  
flo1rr.s a f t e r .  t h e  camera l a n d e d  a d e f i n i t e  h o l e  a p p e a r s ,  t h e  f i r s t  
p r . o b o s c i s  e x c u r s i o n  began h a l f  a n  h o u r  a f t e r .  t h e  a p p e a r a n c e  o f  t h i s  h 2 .  

T h e  durat- . ion o f  p r o t - , o s c i s  e x c l - ~ r s i o r l s  v a r i e d  f r o m  18 t o  90  n i i n s  ( m e a n  3 . 3  

r a i n s ) .  T h e  i n t e r i - a l  bet.\%leen e x c : u r s i o n s  ( m i d - p o i n t  t o  m i d - p o i n t )  l Y a r i e  
fr-om 4 5 5  t,o 7 0 2  l n i r , s  (mean c .  9 h r s ) .  F i v e  o f  t h e  p r o b o s c i s  s l c e e p s  weLe: 
1 ~ i ~ ,  o n e  a n t i c l . o c l i w i s e ,  t h e  s i x t h  i n c l u d e d  b o t h  d i r e c t i o n s .  On1 
one  e s c l l r s i o n  01-er lapped a y r e i - i o t i s i y  s ~ e p t  s e c t o r .  Prohoscis a c t i W b - i t > -  
does n o t  a p p e a r  t o  c o r r e l a t e  w i t h  c u r r e n t  s p e e d  a n d / o r  d i r e c t i o n ;  tidal 
mo\-enlent s a r e  pl-edclminant .  ly d i u r ~ ~ a l  . 

E c h i ~ . i r a n  p r o b o s c i s  mo\-emeri ts  
( ! I ]  I- i .ng t h e  st-.\-er1 r t > c o r d e d  
+ : ~ c u r s i o n s .  ( E a c h  a x i s  d i \ ' i s i o n  
r . e y r e s t ? n t s  1 0  cm, r ~ o t e  t -he  a x e s  
are r i o t  or. t ;hogorlal  , ) 

Near b o t t o m  c u r r e n t  X - e l c c i t i e s  ~ c i  
p e r i o d s  o f  e c h i u r a n  p r o b o s c i s '  
a c t i x - i f . > -  ( H o r i z o n t a l  a x i s  s h o ~ ; n  i n  
1 2  h r  d i v i s i o n s )  

I f  f e e d i n g  i s  r h y t h m i c   hat c o n t r o l s  t h e  p e r i o d ? ,  i s  i t  a 2 u t  f i l l i n g  
ancl  e n ~ p t : - i n g  c:-cle. I s  t h e r e  a  m e c h a n i s m  t o  p r e \ ? e n t  t h e  p r o b o s c i s  re- 
e t l t e r i n g  a p r e v i o u s 1 . y  s w e p t  s e c t o r ? ,  c o u l d  m u c u s  s e c r e t i o n s  mark  t h e  
s w e p t  sec . t .o r -S .  Wh>- d i d  f e e d i n g  s t o p ? ,  d i d  t h e  worn! d i e ,  o r  d i d  i t  mo\:e o n  
t o  a n e ~  l o c a t i o n .  

I g i  t h  t h e  h e l p  o f  L a w r e n c e  H a ~ c k i n s  ( D e p a r t m e n t  o f  O c e a n o g r a p h y ,  
V n i  \ - e r - s i  1;)- o  f S o u t h a m p ' t o n  ) w e  h a v e  e x a m i n e d  t h e  b e h a \ - i o u r  o f  Thai assema 
& h a l a s s e m u r n ,  a n  i n t e r t i d a l  r o c k  c r e v i c e  d w e l i i . n g  e c h i u r a n .  I n i t i a l  
res l i l  t s  o n  t h e  p o s s i b l e  r o l e  o f  mucus  \;ere i n c o n c l u s  i ~ ~ e ,  Hor\ lever ,  w e  may 
c o n t i n u e  a n d  e x t e n d  t h i s  s t u d > -  i f  a s u i t a b l e  p o p u l a t i o n  o f  s e d i m e n t  
d ~ e l l  i n g  s u t ~ l .  i t , t , o r a . l  e c h i u r a n s  c a n  b e  l o c a t e d  a n d  l i v e  s p e c  i n l ens  
re t r i  eved . 

Sarah H u n t ,  R r i a n  B e t t ,  Tony R i c e  IOSbL 



SPONGE S U R P R I S E  

R e t u r n i n g  from t h e  l a t e s t  c r u i s e  o f  t h e  DEEPSE.4S p r o j e c t ,  C h a l l e n g e r  
?laj- 1 9 9 1 ,  t o  t h e  P o r c u p i n e  A b y s s a l  P l a i n ,  w e  w e r e  a b l e  t o  s p e n t  a f e w  
d a y s  i n  t h e  P o r B c u p l n e  S e a b i 2 h t  ( 1 9 - 3 2 O X ,  1 - 1 4 ) .  L l k e  o u r  i l l u s t r i o u s  
p r e d e c e s s o r s  o n  t h e  P o r c u p i n e  \;e p l a n n e d  t o  r e - v i s i t  a n  " H o l t e n i a  
g r o u n d " ,  now known r a t h e r  more  p ] - o s a l c a l l y  a s  ' d e n s e  a g g r e g a t i o n s  o f  a 
h e x a c t i n e l l i d  sponge, Pheronema c a r p e n t e r i '  ( Rice et al, 1 9 9 0 ,  P r o g .  
O c ~ a r i o g . ,  24, 179-1  9 6 .  1 .  T h e  s p o n g e  i s  a b u n d a n t  i n  a n a r r o w  s t r i p  ( 1000-  
1300m d e p t h )  a r o u n d  t h e  S e a b i g h t ,  i n  p l a c e s  a t t a i n i n g  d e n s i t i e s  o f  o v e r  
l.Sm-'. 

O u r  aim w a s  t o  s t u d y  t h e  i n f l u e n c e  o f  d e n s e  s p o n g e  a g g r e s a t i o n s  o n  
t h e  e c o l o g > -  o f  t h e  m a c r o b e n t h o s .  lqe e s t a b l i s h e d  a t h r e e  s t a t i o n  t r a n s e c t :  
o n e  i n  a s u s p e c t e d  d e n s e  s p o n g e  z o n e ,  o n e  a b o v e  t h i s  z o n e  a n d  o n e  b e l o w .  
T h e  s t a t i o n s  w e r e  s a m p l e d  w i t h  a box  c o r e r :  t h r e e  r e p l i c a t e s  a t  t h e  u p p e r  
a t l d  l o r c e r  s t a t i o n s  a n d  f o u r  \ b - i t l l i r ~  t h e  s p o n g e  z o n e .  The  r a n g e  o f  ' s p o n g e  
i n f l u e n c e '  r - e c o r d e d  i n  t h e s e  f o u r  s a m p l e s  i n d i c a t e s  t h e  h e t e r o g e n e i t y  o f  
t t ~ i  s lriabj tat: ( 1  d i f f u s e  s p i c u l e s ,  ha lv ing  a ' l o o s e - p a c k e d '  v o l u m e  o f  
250~11, ( 2 )  m i n o r  s p i c u l e  m a t s ,  500m1,  (3) e s t e f i s i v e  d e n s e  s p i c u l e  mats, 
1 2 5 0 m 1 ,  a n d  t o  o u r  d e l i g h ~ ,  (1) a c o m p l e t e  i n t a c t  s p o n g e .  
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carpen teri 
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A \ , e r a g e  d e n s i t i e s  o f  t h e  larger ( > l r n m )  m a c r o b e n t h o s  f r o m  t h e  u p p e r  
a n d  l o l ~ e r  s t a t i o n s  a r e  b r - o a d l y  s i m i l a r  ( c .  240m-2 ) .  The a n a l y s i s  o f  
sponge  zone s a m p l e s  i s  i n c o m p l e t e ,  b u t  p r e s e n t  d a t a  s u g g e s t  a b u n d a n c e s  at, 
l e a s t  2 - 3  times h i g h e r  t h a n  a t  t h e  o t h e r  two  s t a t i o n s .  R e a s o n s  f o r  the 
e n h a n c e m e n t  o f  s p o n s e  d e n s i t i e s  i n  a n a r r o w  b a t h y m e t r i c  r a n g e ,  a n d  t h e  
p o t e n t i a l l y  c o r r e s p o n d i n g  e n h a n c e m e n t  o f  m a c r o b e n t h o s ,  are n o t  c l e a r ;  
p r o s i r n i t . > -  t o  r e g i o n s  o f  i n c r e a s e d  n e a r - b o t t o m  t i d a l  f l o w s  h a s  b e e n  
s~,cggest.ed (Rice e t  a l ,  1 9 9 0  1 .  

O u r  i m m e d i a t e  i n t e r e s t  i s  i n  t h e  e x t e n s i o n  o f  o u r  p r e s e n t  
i n v e s t i - g a t i o n  o f  the u s e  o f  s i z e  s p e c t r a  i n  t h e  d e s c r i p t i o n  o f . d e e p - s e a  
b e n t h i c  c o m m u n i t i e s .  Can  t h e s e  t h r e e  s t a t i o n s  b e  d i f f e r e n t i a t e d ,  i n  t e r m s  
o f  t h e i r  s i z e  s p e c t r a ? ,  d o e s  t h e  p r e s e n c e  o f  d e n s e  m e g a b e n t h o s  i n f l u c n r ~  
t h e  s h a p e  o f  t h e  s i z e  s p e c t r a ?  The  s p o n g e s  a n d  t h e i r  s p i c u l e  mats d o  
p r o v i d e  n s u b s t r a t e  f o r  a number  o f  l a r g e  m a c r o - / s m a l l  m e g a f a u n a l  
s p e c i e s :  s i p u n c l l l  i d s ,  t e r e b e l l  i d  p o l y c h a e t e s ,  s o l i t a r y  a s c i d e a n s  a n d  \ v e r y  
r iun le rous  (600t m - Z )  o p h i u r o i d s .  Is t h i s  f o r  some r e a s o n  a ' l a r g e  a n i m a l  
h a b i t a t '  - o n l y  s i z e  s p e c t r a  w i l l  t e l l .  One h u n d r e d  a n d  twenty y e a r s  o n ,  
" H o l t e n i a  g r o u n d s "  s t i l l  h o l d  r i c h  p i c k i n g s  f o r  t h e  b e n t h i c  e c o l o g i s t .  

B r i a n  B e t t ,  Mike T h u r s t o n ,  Tony Rice I O S D L  












