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In te rna t iona l  ga ther ing of deep-sea b i o l o g i s t s  

0-Announc ement 

Hamburg was thought t o  be an appropr ia te  meeting locat ion by a t  l e a s t  some par-  
t i c i p a n t s  of  t h e  in te rna t iona l  ga ther ing of deep-sea b i o l o g i s t s  a t  Scripps i n  Novem- 
ber 1981. It i s  my suggestion t h a t  we should again come together  i n  summer 1985. Mee- 
t i n g  one year e a r l i e r  would probably not allow s u f f i c i e n t  time f o r  fund r a i s i n g  i n  
many countr ies .  

I n  Hamburg we cannot o f f e r  t h e  atmosphere and t h e  environment of Cal i fornia  and 
Scripps.  We s h a l l ,  however, place t h e  meeting room c lose  t o  t h e  center  of t h e  town, 
i n  walking distance t o  places of i n t e r e s t .  We have i n  mind t o  r e n t  a  small ,  comfort- 
ab le  congress cen te r ,  which o f f e r s  a  good l e c t u r e  h a l l  and r e l a t i v e l y  cheap accomoda- 
t i o n  f o r  most of t h e  p a r t i c i p a n t s .  This w i l l  s t rongly  st imulate communication. 

I would prefer  t o  keep t h i s  meeting a s  informal a s  the  preceding one. However, 
fund r a i s i n g  f o r  t r a v e l l i n g  by some of t h e  p a r t i c i p a n t s  and f o r  r en t ing  t h e  communi- 
c a t i o n  rooms by myself may force  us t o  some formalism, e.g. t h e  F i r s t  Announcement on 
t h e  following page, and a  small congress f e e .  

The meeting i s  more than two years ahead from now on and many of you may not be 
ab le  t o  decide on subject  and type of l e c t u r e ,  but it would be use fu l  f o r  me t o  l e a r n  
about your in tent ions .  The next Deep-Sea Newsletter and your subsequent answer would 
be t o o  l a t e  f o r  my time schedule of fund r a i s i n g .  

A t  t he  meeting a t  Scripps it was a  good idea  t o  have papers i n  t h e  morning and 
shor t  communications i n  t h e  afternoon. I s h a l l  keep t o  t h e  same s p l i t t i n g  of presen- 
t a t i o n s .  However, a l l  of  them should be announced with a  t i t l e  t o  s e t  up a  formal 
programme. Please ind ica te  t h e  type of p resen ta t ion  you p re fe r  and i f  poss ib le  g ive  
your (working) t i t l e .  The sub jec t s  of presenta t ions  a r e  open and no spec ia l  t o p i c s  
w i l l  be formulated. A l l  r e s u l t s  from b i o l o g i c a l  deep-sea research may be presented. 
I would l i k e  t o  st imulate t h e  d iscuss ion on environmental problems of deep-sea in-  
d u s t r i a l i z a t i o n  and I hope t h a t  some papers i n  t h i s  f i e l d  w i l l  be presented.  

I suggest t o  have four  days with presenta t ions  and discussions.  Since t h i s  i s  
r a t h e r  a  long period f o r  indoor communication I s h a l l  arrange f o r  a  break i n  t h e  
middle of t h e  period f o r  some s o r t  of outdoor a c t i v i t i e s .  My proposal f o r  t h i s  would 
be a v i s i t  t o  t h e  medieval town of Liibeck and t o  t h e  northern German countryside. 

Possibly you know some deep-sea b i o l o g i s t s  who do not r egu la r ly  receive t h e  
Deep-Sea Newsletter, but may probably be i n t e r e s t e d  i n  p a r t i c i p a t i n g  i n  t h i s  meeting. 
It would be g rea t ly  appreciated if you would forward t h i s  information and t h e  F i r s t  
Announcement t o  them! 

Hjalmar Thiel  

Please re tu rn  the  F i r s t  Announcement (p. 2 )  by 1 October 1983. 



Institut fur Xydrobiologie 
und F i s c h e r e i ~ ~ i s s e n s c h a f  t 
der Universi t%t Fi~rnburg 
Zeiseweg 9 
D-2000 Hamburs 

Symposium on Deep-Sea B i o l o f ~ y  

F i r s t  Announcement 

1. The S?mposi.um will be held in Hamburg, June 24 - 2 8 ,  19.35. 

2. I am ~lanning ro attend the Symposium yes 0 no w i t h 0  persons. 

... 3. I w i s h  t o  p r e s e n t  a  p a p e r  o n  ... ... ... ... ... - ... . . .  ... ... ... ... sub,ject not decided ' 

... 4 .  I wish to present a short communication on ... ... ... 
... ... ... . . .  . . .  ... sub-ject not decided 

5 .  I intend r o  ~ s k e  part in 'a mid-symposium excursion yes U no 
6. Xame and t i t 1 - e :  

Institution: 

Address : 

Ins  titut fur Hydrobiologie 
und Fischereiwissensch~ft 
der Universitat Hamburg 

b t 

return to address at left 
before October 1 ,  1983 

Zeiseweg 9 
D-2000 Hamburg 

Symposium on Deep-Sea Biology 
P P 

First Announcement 

1. The Symposium will be held in Hamburg, June 24 - 28, 1985. 
2. I am planning to attend the Symposium yes U no withmpersons. 

... ... ... 3. I wish to present a paper on ... ... . . .  
..O . . .  ... .... ... ... subject not decided U 

... 4. I wish to present a short communication on ... . . .  ... 
I .  ... 0 . .  ... ... . . .  ... subject not decided a 

5. I intend to take part in a mid-symposium excursion y e s a  no U 
6 .  Name and title: 

Institution: 

Addre ss : 



m .  

John Murray Ex,-r2::lon - SGfh Anfiiversary 

Zn Sept-mber 3rd 1933 H i s  Eg;;-,:isE Majesty 's  Ship Mabahiss l e f t  Alexandria t o  - .  . . 
:?gin t h e  Jchn blurray Expedit ion,  P ;c:nt Anglo-Egyptian venture which was t o  take  
!:?r ::-.rough t h e  Red Sea ,  Gulf of XSen, zorthwestern Indian Ocean and Gulf of Oman. 
E:: t t f  time ;he r e tu rned  t o  A l e ~ a r ~ i e  almost n i ze  n~cnths l a t e r  she had worked 209 
s:ie-:ific s za t ions  and had brougt: be-Z d a t a  an2 c o l l e c t i o n s  which were t o  form t h e  - .  
c s s l s  s f  a  l-ng s e r i e s  of r e p o r t s  ;xblished by t h e  E r i t i s h  Museum ( ~ a t u r a l    is tor^) 
c-.-er s per icd  o f  more than  30 years .  

t h e  70th ann ive r sa ry  of t h e  E x ~ e d i t i o n  approached, s eve ra l  s en io r  Egyptian 
c-earzdraphers  f e l t  t h a t  t h e  event she-Ad be ce l eb ra t ed  i n  some way and t h e r e f o r e  
x n t a c t e d  Ucesco, t h e  Royal Socie ty  e n i  a  number of  i nd iv idua l  col leagues i n  t h e  - - 
. .K. Tor he lp  and'co-operat ion.  A s  3. r e s u l t ,  a  symposium w i l l  be he ld  i n  Alexandria 
ir. 1 ~ : 3 ,  and Unesco w i l l  pub l i sh  a corzemorative volume i n  1984. 

:-- , . mFcs ;um 
3 e  s y ~ o s i u m  w i l l  be he ld  on 3-7 September and w i l l  cons i s t  o f  n ine  major ses-  

s ions  each beginning wi th  a review ?aser  followed by t h r e e  research  p resen ta t ions .  
-'e sess ions  w i l l  be on Phys ica l  Cceancgraphy, Chemical Oceanography, P o l l u t i o n ,  Deep- 
-*-nter S i o l o m ,  Shallow-water Biology, Living Resources, Non-living Resources, Geophy- 
sees and t h e  work of t h e  Red Sea Co~miss ion .  Most of t h e s e  papers w i l l  be by i n v i t a -  - - .:on, but t h e r e  w i l l  be p o s t e r  sess ions  f o r  o f f e red  papers .  The f i n a l  day w i l l  be de- 
:-sted t o  a  round-table d i scuss ion  cf P ~ t u r e  research  p lans  i n  t h e  region.  It i s  plan- 
zed t o  publ i sh  t h e  proceedings of t h e  symposium. Anyone i n t e r e s t e d  i n  p a r t i c i p a t i n g  
s ? ~ o u ~ <  contac t  e i t h e r  P ro fes so r  S.?:. El-Wakeel, Oceanography Department, Univers i ty  
cI' Alexandria, Moharrem Bay, e x a ,  Egypt, o r  D r .  Martin Angel, I n s t i t u t e  o f  
Cceancgraphic Sc iences ,  Wormley, C-cdalzing, Surrey,  G U ~  5UB, U.K. 

Ccmmenorat i v e  volume 
. In  t h e  In t roduc t ion  t o  t h e  S c i e n t i f i c  Reports (published i n  1935) t h e  Leader o f  

t h e  Expedition, Lt. Col. R.B. Seymour Sewell,  provided a b r i e f  n a r r a t i v e  o f  t h e  voy- 
age but  r e f e r r e d  t o  a much f u l l e r  account which was t o  be published elsewhere,  bu t  
srhich never appeared. Seymour Sewell ' s  manuscript,  which i s  he ld  by t h e  B r i t i s h  Muse- 
uc. ( ~ a t u r a l  ~ i s t o r y )  w i l l  form t h e  bulk of t h e  volume, toge the r  with background in-  
formation on t h e  Expedit ion,  t h e  p a r t i c i p a n t s ,  and t h e  s ign i f i cance  of  t h e  r e s u l t s .  
The volume i s  being e d i t e d  by Tony Rice (1.0.S. Wormley, U . K . )  and he would be p leased  
t c  hear  from anyone wi th  s t r o n g  views on t h e  importance of  t h e  Expedition (good o r  
bad!) and i t s  s i g n i f i c a n c e  i n  t h e  subsequent development o f  oceanography i n  genera l  
and of t h e  north-western Indian  Ocean region i n  p a r t i c u l a r .  

Martin Angel - Tony Rice 

H.E.M.S. " ~ a b a h i s s " .  



A Symposium Sponsored by the Biological Society of Washington: 

wa he Hydrothermal Vents of the East Pacificu 

At the Meeting of the American Society of Zoologists 
Philadelphia, December 1983 

Session 1: Geology/Geochemistry 
Robert D. Ballard, Woods Eole Institution of Oceanogra2hy 
John M. Edmond, Massachusetts Institute of Technology 
Peter F. Lonsdale, Scripps Institution of Oceanography 
Alexander Malahoff, National Oceanic and ~tmospheric Administration 
Bernd R.T. Sirnoneit, Oregon S t a t e  University 

Session 2: Ecology 
J. Frederick Grassle, Woods Hole ~nstitution of Oceanography 
Judith P. Grassle, Marine Biological Laboratory, Woods Hole 

, Robert R. Hessler, Scripps Institution of Oceanography 
Howard L. Sanders, Woods Hole Institution of Oceanography 
Ruth D. Turner, Museum of Comparative Zoology, Harvard University 

Session 3 : Microbiology 
John A. Baross, Oregon State University 
Colleen M. Cavanaugh, Harvard University 
Holgar W. Jannasch & Car1 0. ~irsen, Woods Hole Oceanogr. Inst. 
David M. Karl, University of Hawaii 
Jon Tuttle, University of Maryland, Solomons 

Session 4: Macrobiology 
Car1 J. Berg, Marine Biolqical Laboratory, Woods Role 
Daniel Desbruyeres, Centre Oceanologique de Bretagl're 
Meredith L. Jones, Smithsonian Institution 
Richard A. Lutz, Rutgers University 
William A. Newman, Scripps Institution of Oceanography 
James H. McLean, Los Angeles County Museum of Natural History 
Austin B. Williams, National Oceanic and ~tmospheric Administration 

Session 5 :  Physiology/Biochemistry 
James J. Childress & Alissa J.' Arp, Univ. of California, Santa Barbara 
Greg H. Rau, National Aeronautics and Space Administration, Moffett Field 
Gurie Roesijadi, Battelle Memorial Institute 
George N. Somero & Horst Felbeck, Scripps Institution of Oceanography 
Robert C. Terwilliger, University of Oregon 
Jonathan B. Wittenberg, Albert Einstein College of Medicine 

For information about t h i s  meeting you should w r i t e  t o :  M s .  Mery Wiley, 
Business Manager, American Socie ty  of  Zoo log i s t s ,  Box 2739 ~ a l i t ' o r ~ i a  Lutheran 
College,  Thousand Oaks, CA 91360, USA.  

Abs t rac ts  a r e  due i n  August. 



~ o i n t  c r u i s e  t o  the  northern Rockall Trough and Wyville Thomson Ridge on 
RRS Challenger, 29 Ju ly  - 12 August 1982 

The Scot t i sh  Marine Biological  Association Programme 

On t h i s  c ru i se  we were a f u l l  (and happy) sh ip ,  with p a r t i c i p a t i o n  from t h e  
SMBA, Swansea, t h e  Br i t i sh  Museum ( ~ a t u r a l  ~ i s t o r y ) ,  Duke Universi ty,  Luton College 
of Higher Education, Nottingham Universi ty,  t h e  Marine Biology S ta t ion  a t  Por tafer ry  
and t h e  NERC Research Vessel Base a t  Barry. The aims were t o  continue the  sample time 
s e r i e s  on our two repeat  s t a t i o n s  i n  t h e  Rockall Trough and then t o  undertake some 
exploratory sampling i n  t h e  northern Rockall Trough and Wyville Thomson Ridge. The 
l a t t e r  goal  continued the  programme of  an e a r l i e r  c r u i s e  i n  1976. However, un l ike  
t h a t  c r u i s e  we did not lose  our precious box c o r e r ,  but  r a t h e r  got qu i t e  blas6 
about t h e  r e g u l a r i t y  with which t h i s ,  described once by Bob Hessler a s  a  "challeng- 
ing" p iece  of gear,  yielded superb samples of undisturbed sediment. We were amazed 
a t  t h e  degree of biogenic s t r u c t u r e  i n  some of them with evidence of burrows a s  deep 
a s  t h e  30 cm penetrat ion of t h e  corer .  

After a  f u l l  week of sampling i n  superb weather we were glad of our mid-cruise 
c a l l  a t  Thorshavn i n  the  Faroe Is lands  where we were a b l e  t o  sample t h e  r a t h e r  dubi- 
ous de l igh t s  of whale blubber and d r ied  cod. Our second l e g ,  however, was l e s s  lucky 
with t h e  weather, and we were f i n a l l y  blown back t o  Sco t t i sh  waters i n  60 knot winds. 

We a r e  lucky enough t o  be planning a s i m i l a r  c r u i s e  t h i s  summer when we hope t o  
2 continue r e h a b i l i t a t i n g  our r e l a t i o n s h i p  with t h e  0.25 m box corer .  

Growth s tud ies  

Paul Q l e r ' s  f indings on reproductive seasona l i ty  i n  deep-sea echinoderms have 
been found t o  be re f l ec ted  i n  highly seasonal  recruitment p a t t e r n s  i n  b r i t t l e  s t a r s  
such as  Ophiura ljungmani and Ophiocten g r a c i l i s .  Bu t  it was more su rpr i s ing  t o  s e e  
a s imi la r  pa t t e rn  i n  species such a s  Ophiomusium lymani t h a t  show no seasonal p a t t e r n  
oogenesis  and would appear t o  breed year round. However, t h e  epibenthic s l e d  samples 
c l e a r l y  show an increase i n  numbers of pos t larvae  of t h i s  and severa l  o ther  echino- 
derm species.  It i s  easy t o  imagine a v a s t l y  improved survivorship of young associa-  
t e d  with t h e  fa l l -out  o f f a s t  s inking organic aggregates from t h e  spr ing bloom a t  t h e  
surface.  Assuming continuous reproduction,  i s  it poss ib le  t h a t  those  populations can 
t o l e r a t e  a wastage i n  reproductive e f f o r t  a t  t imes of  t h e  year when survivorship of  
f r e s h l y  s e t t l e d  larvae  i s  low? 

Despite mature eggs being ava i l ab le  a l l  yea r ,  animals possibly only spawn when 
feeding conditions permit an a c t i v e  metabolism. We would be glad i f  anyone who has 

' any ' ideas  on t h i s  perplexing problem would wr i t e  t o  us.  
U t i l i s a t i o n  of sophis t ica ted  computer search methods has permitted es t imates  t o  

be made of t h e  age s t ruc tu re  of t h e  b r i t t l e  s t a r  populations by ana lys i s  of s i z e / f r e -  
quency d i s t r i b u t i o n s  as  a mixture of overlapping normal d i s t r i b u t i o n s .  This i s  pos- 
s i b l e  because of the  year-class s t r u c t u r e  r e s u l t i n g  from annually pulseC recruitment.  
Although lacking t h e  des i rable  corroborat ion of an independent est imate of individu- 
a l s '  age, such methods provide a method of generat ing b io log ica l ly  reasonable hypo- 
theses  on t h e  age s t ruc tu re  of deep-sea populations. 

Growth r a t e s  estimated from such f i t t e d  models may overestimate growth of a d u l t s  
amongst which t h e  c l e a r  recruitment peaks of juveni les  a r e  but seldom recognizable. 
Growth of reproducing adu l t s  may be much lower than t h a t  of young, so est imates o f  
maximum age may,underestimate t h e < r  r e a l  longevity.  However, such quibling may be 
academic, s ince  i: appears t h a t  i n  most populations examined only a t i n y  f r a c t i o n  of 
young survive i n t o  o ld  zge anyway. 

I n t e r e s t i n g l ~ r ,  the  Ophiomusium lymani population i n  Rockall seems t o  provide a 
con t ras t  t o  t h i s  s to ry  i n  t h a t  t h e  population i s  made up of a  high proportion of l a r g e ,  
mature adu l t s .  Hc-*-ever, examination of t h e  fine-meshed s l e d  samples shows t h a t  pos t -  
l a rvae  of t h i s  s ~ e c i e s  zre  very numerous i n  summer samples, but t h a t  only a small 
percentage of these survive,  growing quickly t o  reach adulthood within two years .  
Computer s imula t ims  s h c ~  t h a t  t h e  l a r g e  unimodal peak of adul t  s ize/frequencies pro- 
bably represents  a "stack" of adu l t  year  c l a s s e s  subjected t o  only low ~ o r t a l i t y .  
The oldes t  of these  may exceed 40 years!  



A review of  t h e  s i z e  frequency Cs t rLbu t ions  a v a i l a b l e  i n  t h e  l i r e : - ~ t u r e  of  
t h i s  well-known cosmopolitan spec ie s  ' shovs t h a t  d i f f e r e n c e s  i n  adulz ~ . i r v i  vorship 
- perhaps r e l a t e d  t o  t h e  equi l ibr ium 5ens l ty  of t h e  populat ion - csz ?':;l:~,in t h e  
r eg iona l  p a t t e r n  ev ident .  For example, i c  con t r a s t  t o  R o c k a l l , . a  rizk I = x e r  pro- 
po r t ion  o f  t h e  popula t ion  i n  t h e  San 3iegc Trough a r e  a d u l t ,  and f e -  cf t hese  may 
surv ive  beyond f i v e  o r  s i x  yea r s  o ld .  

Eivalves 

Paul  1 3 l e r  and I have r e c e n t l y  r&en t h e  oppor tuni ty  t o  t a k e  2 c l i s e r  look 
a t  t h e  r i c h  b iva lve  ma te r i a l  i n  t h e  ? . x k z l l  T i ~ e  S e r i e s .  We can c o c f i r z  reproduc- 
t i v e  s e a s o n a l i t y ' o c c u r r i n g  i n  seve ra l  a b n d a n t  spec ies  inc luding  t h e  i e r a s i t  feeding 
protobranchs Ledel la  messanensis and Yoldie l la  j e f f r e y s i ,  a l though t h e  ra~imum s i z e  
of f u l l y  developed eggs s t rong ly  suggests  a l e c i t h o t r o p h i c  mode o f  2e~elopment .  
Other protobranch spec ie s  such a s  Mal le t iz  cuneata and Nucula c a n c e l l z t s ,  whose 
egg s i z e  s i m i l a r i t y  i n d i c a t e s  l e c i t h c = r o ~ ? i c  development, show no sxch seasonal  
reproduct ive  cyc le .  The problem i s  t c  e x ~ l a i n  t h i s ,  bear ing  i n  min5 t h e  inc reas ing  
weight of evidence suppor t ing  a s t ror -s ly  seasonal  pu l s ing  i n  f l u x  of  ~ s r t i c u l a t e  
organics  t o  t h e  bottom. 

Echinoderm Zoogeography 

Another s tudy t h a t  we a r e  under:&in has involved t h e  e f f o r t s  of  ::any c o l l a -  
b o r a t o r s ,  no tably  Ailsa Clark and Gcr5on Faterson a t  BM ( N H ) .  The eim is t o  de- 
s c r i b e  t h e  echinoderm occurrences an2 d i s t r i b u t i o n s  i n  t h e  Rockall  Trocgh a r e a  l y -  
i ng  t o  t h e  west of t h e  B r i t i s h  I s l e s  ss revealed i n  our  SMBA samples. Fzr t  1 ,  CO- 

ver ing  t h e  s e a  l i l i e s ,  s e a  stars and 3 r i t t l e  s t a r s ,  i s  i n  p res s  an2 ad& 29 spec ie s  
( inc lud ing  17 b r i t t l e  s t a r s )  t o  those  l i s t e d  i n  Mortensen's " ~ c h i n c d e r r s  of t h e  
B r i t i s h  1 s l e s "  (publ i shed  i n  1927). Far t  2 w i l l  cover t h e  s e a  urchins  and holothu- 
r i a n s .  With t h e  echinoids  now complete ( thanks p a r t i c u l a r l y  t o  t h e  h e l p  rece ived  
from Ailsa and Margit Jensen,  v i s i t i n g  from Copenhagen, dur ing  an i n t e n s i v e  t h r e e -  
day v i s i t  i n  January 1983), an i n t e r e s t i n g  s t o r y  has emerged concerning t h e  ex t r a -  
o r d i n a r i l y  extreme, forms, Echinosigrz p h i a l e  and E. paradoxa. The former t u r n  out  
t o  be t h e  juven i l e  form of  t h e  l a t t e r  t h a t  i s  usua l ly  only  caught a s  t h e  "head" 
and "neck" end o f  t h e  elongated amphcra-like body. F ina l  work remains on t h e  holo- 
t h u r i a n s  on which Dave B i l l e t t  of ICS Woraley has k indly  agreed t o  put  h i s  exper t -  
i s e  t o  bea r .  

John D. Gage 

P.O. Box 3, Oban Argyll  ~ ~ 3 4   AD 

Scotland 

Reproduction i n  ~ a r i n e  Benthic Inve r t eb ra t e s  from t h e  N.E. A t l a n t i c  Ceep Sea. 

I n  Deep-Sea Newsletter No. 2 ,  w e  repor ted  observa t ions  o f  reproduction i n  fou r  
spec ie s  of deep-sea ophiuroid c o l l e c t e d  from e i t h e r  29OOm o r  2200m i n  t h e  Rockall 
Trough. These s t u d i e s  i n  co l l abora t ion  with John Gage and supported by N.E.R.C. 
have cont inued and t h e  2200m s t a t i o n  has proved t o  be excep t iona l ly  product ive  i n  
terms o f  t h e  number and biomass of echinoderms p resen t .  Here we r e p o r t  progress  o f  
our  s t u d i e s  of reproduct ion  i n  a v a r i e t y  of a s t e r o i d s ,  echinoids  and holo thur ians  
and some p re l imina ry  observa t ions  of reproduct ion i n  o t h e r  deep-sea tasa . .  

ASTEROIDS. Phanerozonia. We have tended t o  examine t h i s  o r d e r  a t  t h e  var ious  
family l e v e l s .  I n  t h e  ~ s t r o ~ e c t i n i d a e ,  Bathybiaster  v e x i l l i f e r  and p s i l a s t e r  andro- 
meda produce l a r g e  yolky eggs ( c .  1000 urn diameter )  throughout t h e  whole YTar 
sugges t ing  t h a t  t h e s e  eggs develop d i r e c t l y  i n t o  juven i l e s  omi t t ing  any l a r v a l  
s t age .  The c l o s e l y  r e l a t e d  P lu tonas t e r  b i f rons  and Dytas ter  i n s i g n i s  produce vas t  
numbers o f  small ( c .  100 p m  d iameter )  eggs. There a r e  enough specimens of  Pluto-  
n a s t e r  from t h e  t ime s e r i e s  t o  suggest t h a t ,  by examination of  t h e i r  oocyte s i z e /  



frequency t h a t  they  undergo seasonal  reproduct ion.  I n i t i a t i o n  of oogenesis s t a r t s  
i n  t h e  sp r ing  and v i t e l l o g e n e s i s  g e t s  underway i n  summer and autumn and t h e r e  
appears  t o  b e a  per iod  of spawning from December t o  about Apri l .  

I n  t h e  Benthopectinidae a l l  t h e  spec ies  examined, Benthopecten simplex, 
P e c t i n a s t e r  f i l h o l i  and Pon tas t e r  tenuispinus,  have l a r g e  eggs ( c .  900 p m  diar :eter)  
i n d i c a t i v e  o f  d i r e c t  development. The gametogenesis p a t t e r n  i n  t h e s e  b e n t h ~ ~ e c t i n i d s  
d i f f e r s  frola t h e  d i r e c t l y  developing a s t r o p e c t i n i d s  by t h e  presence of l a r g e  rxmbers 
o f  accessory c e l l s  surrounding t h e  oocytes.  

In  t h e  Gonias ter ids ,  ~ s e u d a r c h a s t e r  p a r e l i i  and Paragonaster  s u b t i l i s ,  t k e  eggs 
a r e  aga in  l s r g e  and t h e  accessory c e l l s  form a meshwork round t h e  oocytes a s  ir 
undergoes v i t e l l o g e n e s i s .  The r o l e  of t hese  v a r i a b l e  accessory c e l l  types  i s  'ne of 
t h e  l i n e s  @f enquiry being pursued a t  present .  

Spinulosa.  The only spinulosan s tudied  i n  d e t a i l  has been Hymenaster memkrana- 
ceus. This sga in  produces a very l a r g e  egg c .  1250 p m  diameter ,  bu t  we have fc-2nd 
no evidence of brooding i n  t h e  nidamental chamber, a s  has  been suggested t o  oczur 
i n  a l l  P t e r a s t i d s .  No evidence o f  brooding was found i n  t h e  c l o s e l y  r e l a t e d  E)-ze- 
n a s t e r  nennseus . 

V 

Forc ipula ta .  We have examined t h e  spec ies  wi th in  t h i s  o r d e r ,  but none h a w  been 
c o l l e c t e d  r e g u l a r l y  enough t o  permit a  t ime-series  a n a l y s i s .  Zoroaster  fulgens pro- 
duce an egg up t o  900 pm diameter ,  whereas Br is inga  and B r i s i n g e l l a  produce eggs up 
t o  1500 JIK diameter.  The fecundi ty  of Bris inga i s  a l s o  impressive i n  an animal pro- 
ducing suck, a  l a r g e  egg! 

ECH1K;IDS. An e x c e l l e n t  t ime-ser ies  of samples of Echinus a f f i n i s  from tk- 
2200m s t a t l a n  i s  a v a i l a b l e .  This  has been examined i n  d e t a i l  and evidence f ro-  t h e  
oocyte size;'frequency d a t a  sugges ts  t h a t  t h e r e  i s  a  very marked seasona l i ty  of r e -  
product ion.  I n i t i a t i o n  of egg development t akes  p l ace  i n  t h e  s p r i n g ,  v i t e l l o g e x e s i s  
commences ,:I t h e  summer and t h e r e  i s  a  f a i r l y  synchronous spawnout i n  January;February 
o f  each yecr .  

From t h e  evidence t o  d a t e ,  it would appear t h a t  t hose  spec ie s  d e m o n s t r a t i ~ g  a  
seasonal  reproduct ive  p e r i o d i c i t y  show s t rong  in t e r - spec ie s  synchrony o f  reprczuct ion 
wi th  spawning i n  t h e  e a r l y  p a r t  o f  t h e  year .  We b e l i e v e  t h a t  t h e  development cf t h e  
l a r v a  ( ind i - a t ed  by t h e  smal l  egg s i z e  i n  a l l  t h e s e  seasonal  b reede r s )  i s  re layed  t o  
t h e  r a p i d l y  s inking  primary product ion of t h e  over ly ing  su r face  waters .  This crganic 
ma te r i a l  l ' s o  reaches t h e  seabed i n  l a t e  s p r i n g / e a r l y  summer, where it prcvides a l a -  
b i l e  food szxrce f o r  t h e  benth ic  inve r t eb ra t e s  p re sen t .  

Work ! x i s  a l s o  s t a r t e d ,  i n  conjunct ion with I.O.S. and t h e  D.O.E. ,  on rep:-:2uction 
i n  t h e  dee;-sea megafauna of  t h e  N.E.  A t l an t i c .  To d a t e  we have examined rhref  jeep- 
s e a  holeth-.zians i n  d e t a i l .  Of t h e s e ,  Oneirophanta and D e i ~ a  were c o l l e c t e d  e: ~ O O C E .  
I n  OneirogErnta,  some 50% of t h e  specimens examined were female, i n  vario-;S s x g e s  
of deve lo r r?n t .  However, it was d i f f i c u l t  t o  sex t h e  o t h e r  50% of t h e  specimers! I f  
it i s  assuz3d t h a t  t hey  a r e  males,  we have never met a  populat ion where t?-e ~ n l e s  
were alwaj-e ~ o n i p l e t e l y ~  spent .  It i s  always poss ib l e  t h a t  t hey  spawned during -11lec t -  
i o n ,  bu t  e-;?n i n  t h e s e  cases  some r e l i c t  sperm should remain. The eggs of 2neir.2phaXfa 
and Deirxa E r e  l a r g e ,  sugges t ing  d i r e c t  development, but  we have, a s  y e t ,  f s ~ ~ r . 5  no 

- C .  evidence c 3 r o o d i n g .  The eggs o f  Laetmogone v io l acea  c o l l e c t e d  a t  c .  1002: E r =  

200 pm max:rxm diameter .  I n  t h e  holo thur ians  t h i s  would suggest  planktotrcz!li-  ieve-  
lopment . 

These s t u d i e s  i n  t h e  N.E. A t l an t i c  have now progressed t o  o t h e r  t a x a .  Exzrina- 



t i o n  of t h e  hermit c rab  Parapagurus p i los imznus  and i t s  comn;zr.sal igizoznthus r a g - x i -  
p h i l u s  from lOOOm suggests  t h a t  reproduct ion i n  t h e  hermit crak i s  jeascnal  ~h-tilsf 
t h a t  of  t h e  Epizoanthus i s  occurr ing  throughout t h e  year .  

F i n a l l y ,  we have now examined a long time s e r i e s  of  LedclLe zc;sarensis  f r o a  t h e  . :  
2SCOm s t a t i o n  i n  t h e  Rockall Trough. Examination of t h e  oocyt e s l z ?  fre;'lenc;- suggests  
t h a t  t h i s  spec ie s  a l s o  shows d i s t i n c t  evidence of a reproducti-.-S s r s s o n n l i t y .  

These s t u d i e s  a r e  cont inuing ,  and it i s  hoped t h a t  a c l s s r 3 r  ~ i c t u r e  of  :he r e -  
product ive processes present  i n  t h e  deep se'a w i l l  become a p p a r t n t ,  2spe2ia l ly  i n  t h e  
czses  o f  s e a s o n a l i t y  of reproduct ion.  It i s  hoped t h a t  a f i rm  5ata  5ase w i l l  r z ab le  
determinat ion of  some of t h e  s e l e c t i v e  p res su res  t h a t  have lea: t o  :his apparec t ly  
wide v a r i e t y  o f  reproduct ive processes wi th in  t h e  deep sea .  

P. A .  Tyler  
U n i v e r s i ~ : ~ ~  Ccllege of  Swansea 

Swansea SA2 83, U.K.  
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Seasonal ee2inr- :a t ion of physoplzzkton t o  t h e  deep-sea ben tk r r .  

Since 1979 r o u t i ~ e  pk::stransects ob ta ine?  with t h e  I n s t i t u t e  of O c ~ z - i o g r z ~ h i c  
Sciences ' ep iben th i c  s123g5 (Deep-Sea Neus le t te r  No. 3 )  have revea led  a ;z:cky.-, de- 
t r i t a l  l a  e r  on t h e  s e z f l c : ~  i n  t h e  Forc7.igine Seabight i n  t h e  no r theas t  -L-:lar-:h g 
(51'3, 13 W ) ,  a t  deptk: te:---9en 1370 and 4000r,  dur ing  t h e  f o u r  months fr:: .;;rll 
t o  J u l y .  I n  a 2 i i t i o n ,  Ec-rt;.-:zap ( ~ e e p - s e e  Nevs l e t t e r  No. 4 )  has  provide6 I r , v ~ l . ~ z b l r  

- .  . t i r . e - lapse  d a t a  on th? rr-F-:sl and "beha-:iourn of t h e  d e t r i t u s ,  while t h e  ;rc::gloi:.r 
- .  a b i l i t y  of  t h e  Scot.t.is:-. I1lr~ir.e E.iologicaL Assc:iations I s  Mul t ip le  Corer ir. s ~ r r r - l n g  

v i r t a a l l y  undisturbed :I re :  ?,2s y i e lded  exce l l en t  samples o f  t h i s  f l o c c ~ l ? r . t  ::-z-,e- 
r i d  (P.R.O.  Earnet t , ,  I .  E c i y  & J. Wats-n, Z~ep-Sea IJewslet ter  No. 6 ) .  

A sample taken ir .  !.Is:: ' ? Q 1  a t  20001~ vas T3und t o  con ta in  many d ia tczz  ir: :;me 
c a r e s  bound w i t h  amor~'r.:.-~s srgar,i.c matercs l  iz:o small  aggrega t ions .  The ;:;ytz- 



;lankton were i d e n t i f i e d  by bLr. A..;. >. .Johr. (1ns: i t u t e  f o r  Marine Environmental Re- 
s ea r& ( I M E R ) ,  plymouth) who faun,? r:tr s p e c i ~ s  essemblage t o  be t y p i c a l  of  s p r i n g ,  
z c e a n k  phytoplankton. Mater ia l  ccll2::2d i -  July 1982 was r a t h e r  d i f f e r e n t ,  cons i s -  
: ing ~f  a  gene ra l  g rey  matr ix i n  L - 2 - i ~ ~  bro~;r. g e l c  inous aggrega t ions  , up t o  10mm i n  - .  
::ameter, could be found. These c c z 7 9 1 ~ 5 d  rzny c :~co l i t hophor ids  a s  wel l  a s  d ino f l a -  
gells:es, c rus t acean  eggs ,  s r ra l l  I ' z e , - ~ l  pe- l le t s  m d  amorphous organic  ma te r i a l .  The 
;;hole spec i e s  assemblage was t y p i c z l  :I' s u r e r  r::;;toplankton. The c l o s e  s i m i l a r i t y  
ketween t h e  pligtoplankton s p e c i e s  z ~ s t z b l a g e s  of :he d e t r i t u s  and t h e  su r f ace  water 
;.lst g r i o r  t o  t h e  d a t e  of s a ~ p l i n g  ir. 53th !*!ay 1:$l and J u l y  1982 i n d i c a t e s  r a p i d  
~ rans2or - t  o f  d e t r i t a l  m a t e r i a l .  

Cn 1 A p r i l ,  1982, Eathysnap xzr t 2 p l o y ~ l  a t  2000m t o  t a k e  hour ly  photographs 
cver  a 33 day per iod .  D e t r i t a l  p a r ~ i ~ l e s  begm t z  accumulate on t h e  sediment s u r f a c e  
from 2; A p r i l ,  bu t  t h e r e  was no a_r;rtziable s e d i z s n t a t i o n  u n t i l  30 Apr i l ,  when t h e  
2 e t r i t z l  l a y e r  i nc reased  r a p i d l y  c - x r  2 38 k ~ u r  e r i o d .  No s u b s t a n t i a l  i nc rease  was 
5z t ec t ed  f o r  t h e  remaining two d.a-I sf abse rva t i zn .  Currents  t y p i c a l  of t h e  porcupine 
Seabight (max. speed 13 cm sec- ' ,  -,-sr:;lng t i i a l l ; ; )  occurred du r ing  t h e  a r r i v a l  o f  
 he d e t r i t u s .  Since s t rong  nearbe: z - ~ r r ? n t s  have zo t  been d e t e c t e d ,  v e r t i c a l  r a t h e r  
zhan h o r i z o n t a l  t r a n s p o r t  p rocesses  s r e  in6lzateZ.  Assuming t h a t  t h e  sp r ing  bloom 
ir. t h e  Porcupine Seabight  occarreZ ir. e a r l y  Apri l  1982 (cont inuous Flankton Fecorder 
h t a ,  I N E R )  our  r e s u l t s  suggest  t k 5 ~  5 i s t o r s  can s ink  t o  2000m i n  a s  l i t t l e  a s  2 t o  
2 weeks ( ca .  100 t o  150 m day - ' ) .  I- zcapar i son ,  :he g e l a t i n o u s  augrega t ions  sampled 
cn t h e  seabed i n  J u l y  1982 were fc-~r.5 :a s i r k  a t  &out 400 m day-' ( s ink ing  r a t e  ex- 
;2rirr.ents c o r r e c t e d  f o r  -- i n  s i t u  c c z 5 i ~ i o n s ,  2 r .  ?..S. Lampitt & D r .  P.E. ~ u g h ) .  

Eoth t h e  composition of t h e  E e t r l ~ u s  a ~ d  t h e  process  by which it i s  t r a n s p o r t e d  
change temporal ly .  It has  been sugges t td  t h z t  t h e  temporary accumulation of phyto- 
 lankt ton a t  a  d e n s i t y  d i s c o n t i n u i t y  za;,- l e a e  t o  t h e  formation o f  f a s t e r  s ink ing  agg- 
r e g a t e s  l e a d i n g  t o  t h e  r a p i d  sedirzentation of Skeletonema i n  shal low water .  A s i m i l a r  
process  may be found i n  oceanic  water  a t  t h e  start of  t h e  s p r i n g  bloom when zoo- 
plankton biomass i s  u s u a l l y  low. ??.ere was no evidence t o  sugges t  t h a t  t h e  d e t r i t u s  
c o l l e c t e d  i n  May 1981 had been packaged i n  f a e c a l  p e l l e t s  a l though it i s  conce ivable  
t h a t  f a e c a l  p e l l e t s  der ived  from s a l p s ,  which could respond r a p i d l y  t o  t h e  s t a r t  of 
t h e  phytoplankton bloom, had broken up while on t h e  seabed. The ge l a t inous  aggrega- 
t i o n s  resemble t h e  coccolithophori2-associated mucus packages observed by Honjo 
( sc i ence  218, 1982) i n  t h e  Panama ?asin. It is unce r t a in  whether t h e  ge l a t inous  matr 
was der ived  through t h e  mucus-fee2ing a c t i v i t i e s  of zooplankton o r  was produced by 
t h e  pa lmel lo id  s t a g e s  of  t h e  coccol i thcphor ids .  

The response o f  ben th i c  o r g a n i s m  t o  t h e  sedimentat ion o f  t h e  sp r ing  bloom has  
been s tud ied  i n  shal low water .  Gra: e t  a 1  (!l!ari~?e Biology 67, 1982) c a l c u l a t e d  t h a t  
t h e  energy inpu t  was u t i l i z e d  wi th in  two t o  t h r e e  weeks. A s i m i l a r  response might be 
expected by deep-sea organisms and t h i s  i s  c u r r e c t l y  being s t u d i e d .  pre l iminary  r e -  
s u l t s  on meiofaunal abundance, however, have not revea led  a  s i g n i f i c a n t  response 
( ~ r .  A.  J. Gooday, I .O. S. ) . The seasonal  p r o d u c t i ~ n  of  p l ank to t roph ic  l a r v a e  by deep- 
s e a  echinoderms (P.A. Tyler  e t  a l .  Kature 3C0, 1 N 2 )  i s  probably a  response t o  t h e  
seasonal  sedimentat ion of p h y t o d e t r i t u s .  The presence o f  t h e  d e t r i t u s  on t h e  seabed 
and t h e  inco rpora t ion  of pa tches  i n t o  t h e  sediment may cause seasonal  changes i n  
t h e  behaviour of ben th i c  megafauna. Sathysnap phctographs i n d i c a t e  t h a t  t h e  echinoid  
Echinus a f f i n i s  forages  a c t i v e l y  T c r .  d e t r i t a l  accumulations while  t h e  d i spe r s ion  
p a t t e r n  of t h e  ho lo thu r i an  Kolga 11~-31i1!3 has been .shown t o  change temporal ly  (lI.S.E.1. 
E i l l e t t  & B. Hansen, Deep-Sea Research 3, 1982). 

P e t a i l s  of t h i s  r e sea rch  have been subn:itteZ t o  Nature. A c r u i s e  i s  planned f o r  
Apr i l  1983 t o  s tudy  t h e  dynamics of t h e  sp r ing  bloom and t h e  f l u x  of  p h y t o - d e t r i t a l  
ma te r i a l  . 

David B i l l e t t ,  Richard Lampitt and Tony Rice 

I n s t i t u t e  of oceanographic Sciences 
Goadalming, Sur rey  G U ~  5UB, U.K. 



C a l l  f o r  Taxonor~i s t  s ' Help ! 

A s  repor ted  e a r l i e r  (Deep-sea Newslet ter ,  No. 21, we have performed t h r e e  expe- 
d i t i o n s  t o  t h e  Red Sea dur ing  t h e  l a . r ; ~  f e ~  y e a r s ,  sampling between about 500 and 
2000m depth. A l l  t h e  m a t e r i a l  i s  s to red  i n  t h e  Senckenberg-Museum i n  Frankfur t .  Most 
of  it vas d i s t r i b u t e d  t o  s p e c i a l i s t s ,  but s few t a x a  a r e  s t i l l  dormant i n  t h e  she lves .  
I f  any s p e c i a l i s t  should l i k e  t.o work an t h i s  m a t e r i a l ,  ve would be happy t o  send it .  
The dormant t a x a  a r e :  Foramini fe ra ,  Ke:natcla, n'ernertini, Echiurida., and Isopoda 
(~ymotho idea ,  Ci ro lan idae  , Gnathi idoe ' . 'l32 number of specimens i s  small  except f o r  
t h e  forams and t h e  nematodes. Tl~e f i r s t  f ou r  t a x a  a r e  from grab samples,  t h e  isopods 
from t r a w l s  and t r a p s .  I n t e r e s t e d  s p e ~ i a l i s t s  should con tac t  
Michael Tiirkay 
For schungs ins t i t u t  und Natur-Museum Senckenberg 
Senckenberganlage 2 5 ,  D-6000 Frankfurt  1 
Te l .  : 06 1 1 /75 42 247 
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