
INTERNATIONAL DEEF-SEA BICLOGY SYMPOSIUI? 

La J o l l a ,  Ca l i fo rn i a  - 4-6 November 1321 

One day i n  l a t e  1979 John Gage and Bob Hessler  were wandering along t h e  beach i n  
La J o l l a ,  C a l i f o r n i a ,  on t h e  edge of t h e  P a c i f i c  Ocean. In sp i r ed  by s e a ,  t h e  Scr ipps  
atmosphere, t h e  d i scuss ions  during t h e  previous 2ays and t h e  awareness of t h e  many 
c l o s e  f r i endsh ips  and r e l a t i o n s h i p s  p r e v a i l i n g  within t h e  c i r c l e s  of deep-sea b io lo -  
g i s t s ,  John proposed a  ga the r ing  f o r  t h e s e  dedicated persons ,  a suggest ion which was 
promptly approved by Bob. 

I n  t h e  February 1980 i s s u e  of t h e  Deep-Sea Newsletter it wzs snnonced t h a t  Fob 
Hessler  was w i l l i n g  t o  hos t  such a  meeting a t  Scr ipps  i n  November 1381, provided it 
was kept  informal .  There would be papers ,  but  no publ ished proceedicgs.  Fu r the r  de- 
t a i l s  and anno-mcernents appeared i n  t h e  two fol lowing i s s u e s  of t h e  D.-S.N., urging  
people t o  p a r t i c i p a t e .  

However, deep-sea b i o l o g i s t s  a r e  busy an5 a c t i v e  members of t h e  community, shsr- 
ing t h e i r  workizg t ime between c r u i s e s ,  r e s e a r c t ,  t e ach ing ,  e t c .  , e t c .  

It was t h e r e f o r e  g r a t i f y i n g  t h a t  no l e s s  t h r n  
about 65 had been a b l e  t o  fo l low Bob's i nv i t a t . i c5 .  
Of course t h e  g r e a t  major i ty  were Americans, k - ~ t  
, eve ra l  non-US c o a n t r i e s  were represented  by 1-5 

p a r t i c i p a n t s  , inc luding  A u s t r a l i a ,  Canada, D e n r ~ r k ,  
France,  Germany ( F R G )  , Norway, Sweden, South Af r i ca .  
and United Kingdom. 

Accomodation had been arranged f o r  i n  La J o l l a  
h o t e l s  o r  h o s t e l s ,  s e v e r a l  of them overlooking t h e  
P a c i f i c  and most wi th in  walking d i s t ance  of Scripps 
(a long  t h e  c l i f f s  and beech!) .  

Bob Hess l e r ' s  i n t roduc to ry  remarks i n  t h e  mor- 
n ing ,  4 Novercljer, s e t  t h e  tone  f o r  t h e  whole meet- 
ing .  He hoped t h z t  t h e s e  t h r e e  days would 'a l lcw t h e  
p a r t i c i p a n t s  l o t s  of oppor tuni ty  t o  i n t e r a c t  inform- 
a l l y  and t h a t  conversat ion and d iscuss ion  would be 
a s  important a s  t h e  b e n e f i t  which came out  of t h e  
formal t a l k s .  

The way Bob had arranged t h e  meeting and t h e  
f r e e  and easy atmosphere con t r ibu ted  g r e a t l y . t o  
reaching  t h i s  goal .  

Tne h o s t . .  . 
( C u t l e r  phot . ) 



I n  t h e  zorning t h e r e  were s i x  20-minutes t a l k s ,  each followed by a 5-10 minutes 
d i s c u s s i o n ,  2nd t h e r e  were two co f fee  breaks.  These were spent on t h e  h igh - l eve l  ba l -  
conies  surrounding t h e  Siology Department audi tor ium,  with a  marvellous view of t h e  
Scr ipps  Czcpus 2nd t h e  P a c i f i c .  

!;Icrning sesslcn% 
The t i t l e s  of t h e  19 morning talks (which had been randomly chosen from a  t o t a l  

o f  34 o f f e re?  t a l k s )  were a s  fo l lows:  

4 Nov.: V .  ?mr . i c l i f f - :  Space competit ion i n  t h e  deep e ~ i l i t n i c  benthos.  
C.  F f ~ z ~ k u c h e :  Comparative measurements of oxygen up take  r z t e s  ( sh ipboard  
t e c t ~ i c - t i c )  by t h e  deep-sea benthos from t h e  WE A t l s n t i c ,  Arc t ic  Basin and 
c e n t r s l  3ed Ses.  
K.  1;121son: FIicrobial a c t i v i t i e s  on meta ls  i n  Oeep-sea sedirnents . 
K .  Sci t -c :  Xetsbolism of a ba thya l  benth ic  boundzrg. l a y e r  community. 
H. f l z g e l :  Recent b i o l o g i c a l  and e c o l o g i c a l  i n v e s t i g s t i o n s  on t h e  Pcgono- 
p k c r n  (beard  worms) of  t h e  European c o n t i n e n t a l  s lope  and t h e  Norwegian 
t r e c c k .  
M. Fex: P lankto t rophic  development i n  deep-sea gastropcds.  

5 Nov.: T. Z r s t t egs rd :  Ecologica l  s t u d i e s  on suprafauna of t h e  ~o r s reg ian  Sea. 
L.  Sn ider :  The infauna  of  t h e  c e n t r a l  North F a c i f i c .  
W .  and L.  Pequegnat : D i f f e r e n t i a l  v e r t i c a l  d i s t r i b u t i o n  of  t h e  dominent 
macrcepifaunal spec i e s  i n  t h e  deep Gulf of  Mexico. 
F. Grass le :  Coloniza t ion  i n  t h e  deep sea .  
K.  Fauchald: Folychaete sys temat ics  and t h e  deep s e a ;  recent  r e s u l t s  on 
onuphids and t h e  l e v e l  of  endemism i n  t h e  deep sea .  
G. Rowe: Deep-sea food cha ins .  

6 Nov.: J. Chi idress :Near -bot tom pe lag ic  s ea  cucumbers i n  th9 deep s e a  o f f  south- 
e rn  Ca l i fo rn i a .  
B. Hecker: Epifaunal  assemblages on t h e  o u t e r  c o n t i n e ~ t a l  margin of t h e  
e a s t e r n  United S t a t e s .  
H. Weikert: On t h e  d i s t r i b u t i o n  of zooplankton and micronekton i n  r e l a t i o n  
t o  k s b i t a t  zones i n  t h e  c e n t r a l  Red Sea. 
P. Jumars: Scent-f inding and fol lowing s t r a t e g i e s  i n  deep-sea bottom Doun2- 
a ry  l a y e r  f lows.  
J. Gage: Gr0wt.h s t r a t e g i e s  i n  t h e  deep-sea benthos.  
A .  Carey: Megsfauna of  Cascadia Basin and e a s t e r n  Tuf t s  Abyssal P l a i n .  
R .  George: Some hypotheses concerning c o l o n i z a t i o n  and s p e c i a t i o n  i n  eu t ro -  
phic deep-sea environment. 



Af5ernoon se s s ions  

The f i r s t  and t h e  t h i r d  a f te rnoon were devoted t o  informal  d i scuss ions  on 
i s s u e s  brought out  i n  t h e  morning t a l k s  o r  on new t o p i c s .  Besides t h e r e  were equal ly  
informal  p r e s e n t a t i o n s  of  a  number of  e x c i t i n g  d i s c o v e r i e s ,  d a t a ,  s l i d e s  and movies, 
p a r t i c u l a r l y  by persons who had not  had an oppbr tuni ty  t o  speak dur ing  t h e  morning 
s e s s  ions.  

From memory and from my s c a t t e r e d  notes  I am ab le  t o  l i s t  t h e  fo l lowing  c o n t r i -  
b u t i o n s ,  excusing omissions and poss ib l e  e r r o r s  i n  t h e  t i t l e s ,  most of  which were 
p re sen ted  only o r a l l y  i n  wide-ranging -far-ieties of  t h e  English language. 

Carey: Beam t r a w l . a n d  megafauna sampling. 
Smith: I n v e r t e b r a t e  r e l a t i o n s h i p  t o  kelp i n  t h e  Ca ta l ina  Basin. 
S r z t t e g a r d :  P re sen ta t  ion  of  " ~ & k o n  ~ o s b ~ " .  
S i S l ~ e t  : Feeding i n  deep-sea holo thur ians  . 
Denirg: Barophi l ic  b a c t e r i a  i n  deep-sea holo thur ians .  
T h i s t l e :  In t roduc t ion  t o :  High Energy i n  t h e  Eenthic Boundary Layer (HEBBLE) . 
Wiskner: Near-bottom zooplankton i n  t h e  HEBBLE a r ea .  
Wilson: Reproductive s t r a t e g i e s  i n  deep-sea isopcds.  
Gordon: Deep-sea demersal f i s h  i n  t h e  Rockall Trough and t h e  ~ o r c u ~ ~ i n e  F igh t .  
Sonero & J. S i e b e n a l l e r :  Enzymic determinants  of r e s p i r a t i o n  r a t e s  and d i s t r i -  

but  ion p a t t e r n s .  
i. Cut l e r :  Zoogeography of  s ipuncu l id s  and pogonophorans. 
H. Sanders:  Analysis  of  zoogeography in,prosobranch gas t ropods .  

Severa l  of  t h e  c o n t r i b u t o r s  a t t r a c t e d  o t h e r s  t o  p re sen t  a d d i t i o n a l  d a t a  o r  t o  
.how a few s l i d e s  which i n  most ca ses  were r e l evan t  t o  t h e  t o p i c  under cons ide ra t ion .  

The t h i r d  a f te rnoon had been s e t  a s ide  t o  a  p re sen ta t ion  of  t h e  l a t e s t  news from 
t h e  hydrothermal vent  community. Amongst t h e  c o n t r i b u t o r s  were H e s s l e r ,  Grass le  and 
Sanders ,  J. McLean, Woodwick, Ken Smith, Felbeck and J. Baross.  They spoke on t h e  
fauna1 composition and t h e  community (accompanied by a  f i l m  and remarkable s l i d e s  
taken  from t h e  " ~ l v i n " )  , on p a r t i c u l a r  animals (such a s  t h e  l i m p e t s ,  t h e  g i a n t  clzm, 
t h e  ves t imen t i f e r an  and t h e  en t e ropneus t ) ,  and f i n a l l y  on t h e  n i t r o g e n  cyc le .  

Both popular and s c i e n t i f i c  vent  a r t i c l e s  and papers  have been publ i shed .  Eut 
here  ve witnessed probably t h e  f i r s t  genera l  updat ing survey,  and it was executed by 
s e v e r a l  of  t h e  b i o l o g i c a l  key persons.  A s  t h e  hours went it s t r u c k  me t h a t  t h i s  uas 
a l l  so  new and ex t r ao rd ina ry  and e x c i t i n g  t h a t  what we experienced t h a t  a f te rnoon 
l i g h t  b e s t  be compared with t h e  f e e l i n g  of t h e  members of t h e  Royal Socie ty  i n  Edin- 
J U X ~  and London, when Wywille Thompson and John Murray gave them an account of  t h e  
unknown world which had been r evea l ed  by t h e  " ~ h a l l e n g e r '  l . . .  

F i n a l l y ,  a t  t h e  end of each day when t h e  sun was s e t t i n g  we a l l  ga the red  on t h e  
ba l con ie s  f o r  cont inued t a l k s ,  with wine, beer  and cheese adding t o  everyone 's  well-  
'.e ing .  

A t  t h e  end of t h e  l a s t  day ' s  af ternoon se s s ion  s i n c e r e  words of  thanks  and appre- 
c i a t i o n  were expressed t o  Bob Hessler  and h i s  c o l l a b o r a t o r s  and s t u d e n t s  f o r  meking 

t h i s  ga the r ing  such a  pronounced success .  We a l l  agreed t h a t  t h e r e  was a  gene ra l  de- 
mand f o r  a  con t inua t ion  of  s i m i l a r  informal  and informative meetings f o r  deep-sea 
b i o l o g i s t s  i n  f u t u r e .  

Torben Wolff 

P.S. Hjalmar Th ie l  has  a l r eady  informed me t h a t  he would be w i l l i n g  t o  a r range  such 
a meeting i n  Hamburg. Those 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  a r e  urged t o  t e l l  him which 
month they  would p r e f e r  e i t h e r  i n  l a t e  1383, i n  1384 o r  i n  e a r l y  1985. H i s  address  
i s  g iven  below. -.-- 



The Deep-Sea Newsletter d i s t r i b u t o r s  

CANADA : 

DENMARK : 
FF.ANCE : 

JAPAN : 

NCRWAY : 

SWEDEN: 

UNITED KINGDOM: 

U.S.A. : 

U.S.S.R. : 

D r .  Er ic  L. Mills, I n s t i t u t e  of Oceanography, Calhousie Univers i ty ,  
Ha l i f ax ,  Nova S c o t i a ,  B3H 4 ~ 1 .  
D r .  Torben Wolff. 
D r .  Lucien Laubier ,  Centre 0c6anologique de Bretagne,  ~ o i t e  Pos t a l e  
337, F-29273 Bres t  Cedex. 
D r .  Hjalmar T h i e l ,  U n i v e r s i t z t  Hamburg, I n s t .  f .  ~ ~ d r o b i o l o g i e  und 
Fischere iwissenschaf t ,  Zeiseweg 9 ,  D-2000 Hamburg SO.  
D r .  Jaap  van der  Land, S t a t e  Museum of Nat ional  His tory ,  Eaamsteeg 2 ,  
Leiden . 
D r .  M. Horikoshi ,  Ocean Research I n s t i t u t e ,  Univers i ty  of Tokyo, 
Minamiday 1 - 15- 1 , Nakano-ku, Tokyo 164. 
D r .  T. Bra t t ega rd ,  B io log ica l  S t a t i o n ,  Univers i ty  of  Eergen, 
N-5065 Blomsterdalen. 
Prof .  J.-0. StrGmberg, Kr i s t i nebe rg  Marinhiol.  S t a t i o n ,  
45034 Fiskebgckski l .  
D r .  Tony Rice,  I n s t i t u t e  of oceanographic Sc i ences ,  Wormley, 
Godalming, Surrey G U ~  SUB. 
D r .  R.R.  Hess l e r ,  Sc r ipps  I n s t i t u t i o n  of Oceanography, A-002, 
La J o l l a ,  C a l i f o r n i a  92093. 
D r .  Nina Vinogradova, I n s t .  of Oceanology, Academy of Sc iences ,  
23 Krasikova S t r e e t ,  Moscow 117218. 

We should l i k e  t o  broaden f u t u r e  d i s t r i b u t i o n ,  p re fe rab ly  t o  o t h e r  E-uopean 
c o u n t r i e s .  Suggest ions i n  t h i s  r e s p e c t  a r e  welcome. 

F i n a l  Cruise of t h e  SUETROPEX UPWELLING PROGRAM 
P 

During January and February t h i s  yea r  we were on " ~ e t e o r "  c r u i s e  60 - SLB'IROPEX '8s 
o f f  NW-Africa. This  was t h e  f i n a l  c r u i s e  wi th in  our  upwelling programme. Cur working 
group was supplemented by 4 mic rob io log i s t s :  V. Enoksson and M.-0. Samuelsson from 
Department of  Marine Microbiology, Univers i ty  of Gothenburg, and H.-J .  Fiiger and T.L. 
Tan from I n s t i t u t  f G r  Meeresforschung Bremerhaven. We were f u r t h e r  joined by G. 
Schr iever  , Zoological  Museum, Kie l  Un ive r s i t y ,  who s t u d i e s  harpac t  i c o i d s  , and by 
g e o l o g i s t s  from Kie l  Un ive r s i t y ,  working on groblems mainly not  r e l a t e d  t o  o u r s .  We 

0 
sampled a long  5 t r a n s e c t s  between 35 and 17 N ,  on a s h e l f  s t a t i o n  and i n  400, 800, 
and 1200 m depth. 

While former c r u i s e s  were p r i m a r i l y  devoted t o  t h e  i n v e s t i g a t i o n  of s tanding  
s tocks  and biomass, t h i s  t ime we concent ra ted  on a c t i v i t y  measurements a s  shipboard 
r e s p i r a t i o n ,  ATP-AEC, ETS and n i t rogen  tu rnove r ,  chemical components i n  t h e  sediment,  
meio- and macrofauna. We got  va luab le  sample s e r i e s ,  but t h e  c r u i s e  was not  f u l l y  
succes s fu l .  Sandy sediments ,  even i n  depths of 400 and 800 m on two of t h e  t r a n s e c t s ,  
gave us  a  hard  t ime t o  b r i n g  up good samples. The s e r i e s  of s h e l f  samples i s  r a t h e r  
wor th less  because of  t h e  sandy sediments.  Addit ional  l o s s  of  t ime was due t o  an acc i -  
dent  which made a  f u r t h e r  p o r t  c a l l  necessary.  

During t h i s  c r u i s e  we l o s t  a f o t o s l e d  an a  box c o r e r .  The l o s s  of t h e  box c o r e r  
seems t o  be of  gene ra l  i n t e r e s t ,  because with a  simple s e c u r i t y  wire  t h i s  could  have 
been prevented.  After  Reineck had invented  t h e  box c o r e r  i n  t h e  e a r l y  s i x t i e s ,  it was 
r e g u l a r l y  used on " ~ e t e o r "  and o t h e r  r e sea rch  sh ips .  This  was t h e  f i r s t  t ime t h a t  a 
box c o r e r  was l o s t ,  and it happened by t h e  p a r t i t i o n  of t h e  c l o s i n g  wire.  Today I 
know t h a t  t h i s  has  happened t o  o t h e r  s c i e n t i s t s  a s  we l l ,  but  it never occurred t o  US 

t h a t  an e x t r a  s e c u r i t y  would be necessary.  We were lucky t o  have J i m  Watson from 
Dunstaf fnage Marine Research Laboratory,  S c o t t i s h  Marine B io log ica l  Associat ion,  Oban , 
with us .  He t augh t  u s  how t o  use a s a f e t y  wi re ,  a s  it i s  being done a l ready  on t h e  
"Challenger". This  s e c u r i t y  wire connects  t h e  c o r e r  head with t h e  deep-sea wire .  It 
has  t o  be somewhat longer  than  t h e  c l o s i n g  wire.  During lowering t h e  wire i s  loose ly  
t i e d  t o  t h e  grab  i n  some narrow loops ,  and during c l o s i n g  t h e  t i e s  break and t h e  safe-  
t y  wire runs  p a r a l l e l  t o  t h e  c l o s i n g  wire .  I n  ca se  t h e  c l o s i n g  wire breaks ,  t h e  secu- 
r i t y  l i n e  t a k e s  over  and r e t r i e v e s  t h e  box c o r e r  and poss ib ly  a good sample. Without 
t h i s  arrangement we had a l s o  l o s t  our  second box c o r e r ,  s ince  t h e  c l o s i n g  v i r e  broke 
once aga in  l a t e r  on. 

Hjalrnar T h i e l  , Fiainkurg 



Meiofauna S tud ie s  i n  t h e  Rockall  Trough 

The S c o t t i s h  Marine B io log ica l  Assoc ia t ion ' s  Dunstaffnage Marine Research Laboratory 
has been developing a mul t ip le  c o r e r  t o  t a k e  undisturbed core  samples f o r  meiofauna 
from RRS " ~ h a l l e n ~ e r "  i n  t h e  deep sea  of  t h e  Rockall  Channel and on t h e  c o n t i n e n t a l  
s h e l f .  Based on t h e  p r i n c i p l e  o f  t h e  Craib (1965) c o r e r ,  t h e  mu l t ip l e  c o r e r  slowly 
lowers an a r r a y  of co re  tubes  i n t o  t h e  sediment.  It provides an a l t e r n a t i v e  t o  t ak ing  
samples with a l a r g e  box c o r e r ,  which a r e  u sua l ly  d i s tu rbed ,  and subsequent subsampling 
with small  core  t u b e s  on board sh ip .  

Or ig ina l ly  designed t o  t a k e  4 co re s  s imultaneously,  each of 25 sq cm, t h e  co re r  
has  r e c e n t l y  been adapted t o  t a k e  12 co res  a t  each sampling, u s u a l l y  with 100% success .  
The c o r e r  may inco rpora t e  a r eve r s ing  thermometer, bottom water sampler ,  c u r r e n t  d i -  
r e c t i o n  i n d i c a t o r  and a deep-sea camera t o  monitor t h e  sampling process .  The sampler 
i s  now provid ing  a g r e a t  dea l  of  m a t e r i a l  f o r  both microbiological  and meiofaunal 
s t u d i e s  by va r ious  o t h e r  i n s t i t u t i o n s  and f o r  geologica l  s t u d i e s  of Foraminifera  by 
Univers i ty  College of Wales, Aberystwyth. 

The Assoc ia t ion ' s  meiofauna programme i s  a study of t h e  biology of  t h e  ha rpac t i -  
co id  copepods of t h e  deep sea  and s h e l f .  Seasonal samples have been taken  from a 3000 m 

deep s t a t i o n  i n  t h e  Rockall  Trough, and a 150 m deep s t a t i o n  on t h e  c o n t i n e n t a l  she l f  
50 miles south of Barra  Head, Scot land ,  i n  March, May, J u l y ,  September and November 
1975 and i n  February,  A p r i l ,  June,  J u l y  and October 1976. Twice y e a r l y  sarnplings i n  
1977, 1978 and 1979 and annual samplings i n  1980 and 1981 a r e  provid ing  d a t a  on long- 
term changes i n  t h e  meiofauna. For comparison, annual o r  b i e n n i a l  samplings have been 
taken  a t  a r o u t i n e  s t a t i o n  a t  5000 m on t h e  Porcupine Abyssal P l a i n  s ince  1975. The 
ma te r i a l  i s  p rovid ing  many new ha rpac t i co id  spec i e s .  

The mul t ip l e  c o r e r ' s  a b i l i t y  t o  t a k e  undis turbed  samples without wafing a s i d e  
any sur face  l a y e r s  of  sediment has  revea led  t h e  presence of pa tches  of very f l o c c u l e n t  
ma te r i a l  a t  va r ious  sampling s t a t i o n s  i n  t h e  deep s e a ,  p a r t i c u l a r l y  a t  t h e  3000 m 
Rockall  Trough s t a t i o n ,  a t  va r ious  s t a t i o n s  i n  t h e  Porcupine Seabight  and,  t o  a 
l e s s e r  e x t e n t ,  a t  5OOO m depth on t h e  Porcupine Abyssal P l a in .  Varying i n  t h i cknesses  
up t o  2 cm and of unknown a r e a ,  t h e s e  pa tches  appear t o  c o n s i s t  mostly of f i n e  p a r t i -  
c u l a t e  ma te r i a l  bu t  con ta in  t h e  remains of p lanktonic  diatoms, such a s  Coscinodiscus 
and var ious  coccol i thophores  , and t h e  remains of  c rus tacean  carapaces ,  probably from 
planktonic  copepods. t 4  

P e t e r  Barnet t  - Bernard Hardy - J i m  Watson 

S c o t t i s h  Marine B io log ica l  Associat ion 

Dunstaffnage Marine Research Laboratory, P.O. Box 3,  Oban, Argyl l ,  U.K. 

Reference 

J r a i b ,  J .S.  ( 1965).  A sampler f o r  t a k i n g  s h o r t  undisturbed co res .  - J. Cons. 2erm. 
i n t .  Explor. Mer, S: 34-39. 

Deep-Sea Cruises  from Troms0, Norway 

Since t h e  summer of  1979 t h e  Univers i ty  of Tromsm has  undertaken annual  i nves t iga -  
t i o n s  on t h e  bottom fauna and pe l ag ic  f i s h e s  i n  t h e  Norwegian Sea ad jacen t  t o  T r o m s ~  
and nor thern  Nordland coun t i e s .  The c r u i s e s  have been performed with t h e  use of t h e  
Un ive r s i t y ' s  s h i p ,  R/V  ohan an ~ u u d " ,  and each has  l a s t e d  f o r  about a week. S c i e n t i f i c  
p a r t i c i p a n t s  have been Per Pethon, Zoological  Museum, Univers i ty  of Oslo and ou r se lves .  

To ta l ly  93 ben th i c  s t a t i o n s  have been sampled with dredge o r  d e t r i t u s  s l edge ;  
varying from 100 t o  2400 m ,  most of them between 1000 and 2000 m.  

The bottom hau l s  have y i e l d e d  a r i c h  m a t e r i a l  of benthic  i n v e r t e b r a t e s  which i n  
part has been d i s t r i b u t e d  t o  Norwegian s p e c i a l i s t s  f o r  i d e n t i f i c a t i o n .  Among t h e  an i -  
mals found i s  a probably new spec i e s  of  Pogonophora. 

Deep pe l ag ic  trawl hau l s  were taken  i n  1980 and 1981. The new reco rds  of  luminous 

f i s h e s  were publ i shed  i n  S a r s i a  66. 



The next  c r u i s e  w i l l  t a k e  p l a c e  i n  1982. A g ran t  from t h e  Norwegian Council  f o r  
Science and t h e  Humanities h a s  made it poss ib l e  t o  equip  ohan an ~ u u d "  wi th  a new wire 
measuring 5000 m. With t h i s  wire  w e  hope t o  sample depths of 3000 m o r  below. 

T o r l e i f  Holthe Jon-Arne S n e l i  
I n s t i t u t e  of  Biology and Geology Trondhjem Biol ,  ~ t a k  ion 
Univers i ty  of  Tromso N-7001 TRONDHEIM 
N-g000 TROMSg 

M  ON MOSBY" - t h e  new oceanographic r e sea rch  v e s s e l  

of  t h e  Univers i ty  of  Bergen, Norway 

In  September 1980 
a  new, modern r e s e  

I W ~ K O N  MOSBY'~ 

t h e  sh ipbu i lde r  A.S. Mjellem & Karlsen ( ~ e r ~ e n ,  ~ o r w a ~ )  d e l i v e r e d  
a rch  v e s s e l  t o  t h e  Univers i ty  of  Bergen. 
i s  intended t o  serve  r e sea rch  needs wi th in  most d i s i p l i n e s  of  

oceanography. It w i l l  p r i m a r i l y  ope ra t e  i n  t h e  N.E. A t l a n t i c ,  i . e .  t h e  f j o r d s  and 
c o a s t a l  waters  of  Norway, t h e  North Sea,  t h e  Norwegian Sea and t h e  Barents  Sea. 

The v e s s e l  i s  a  s t e r n  t r a w l e r  b u i l t  a s  an open she l te r -decker  with extended fo re -  
c a s t l e .  It can accommodate 25 persons ,  inc luding  13 s c i e n t i s t s .  

Above t h e  boat-'deck l e v e l  t h e r e  i s  a  hydraul ic  boom ( 4  m ,  3  t o n s )  on t h e  s t a r -  
board cas ing .  Bottom t r awl  and pe l ag ic  t r a w l  a r e  kept on a  l a r g e ,  double,  hydrau l i c  
drum mounted between t h e  cas ings .  

On t h e  boat-deck l e v e l  t h e r e  i s  a  trawl-eye winch with 2000 m of 7  mm % c a b l e .  
On each of  t h e  c rane  towers a t  t h e  s t e r n  t h e r e  i s  a  5.5 ton-metre hydrau l i c  arm. Hy- 
Craul ic  A-frame i s  s i t u a t e d  on t h e  s t a rboa rd  s i d e .  

The main winch on t r l e  ~ , l e l t e r - d e c k  t a k e s  7000 m of 12 and 14 mm 0 wire .  The hydro- 
g raph ica l  winch t a k e s  7000 m of 4 mm % wire ,  and t h e  CTD winch 6000 m of  7  mm % 

cab le .  A l a r g e  22 ton-metre hydrau l i c  arm i s  s i t u a t e d  between the2s t a rboa rd  c a s i n g  
and t h e  s t e r n .  The a f t  p a r t  of t h e  shel ter-deck g ives  about 100 m of  open, unobstruc-  
t e d  work-space. Between t h e  cas ings  i s  deck-space f o r  a  con ta ine r  l a b o r a t o r y ,  e .g .  
an i so tope  l abo ra to ry .  

The two l a r g e  trawl-winches (1500 m of 22 mm g )  a r e  s i t u a t e d  on t h e  main deck, 
one on each s i d e  and ju s s  behind he cas ings .  Between t h e s e  and a f t  o f  them i s  a  l a r g e  3 s torage  space of  c .  30 m o r  60 m . From t h i s  a r e a  t h e r e  i s  d i r e c t  acces s  t o  mechani- 
c a l ,  e l e c t r i c a l  and ca rpen te r  ' s/boatswainl  S workshops and s t o r e s .  

Bridge: I n t e g r a t e d  naviga t ion  system c o n s i s t i n g  of Magnavox Dual Channel S a t e l l i t e  
Navigator,  Decca Navigator ,  Loran C Navigator,  Simrad Doppler Speed Log, and Simrad 
Distance Log. De ta i l ed  information d isp layed  on monitor.  Decca RM 926 r a d a r  and Deccs 
218 r a d a r .  Skipper  r a d i o  d i r e c t i o n  f i n d e r .  50 kHz echosounder f o r  naviga t ion .S lave  
recorder  f o r  38 kHz Simrad EK 400 echosounder. 21 kHz Simrad ST sonar .  Simrad t r awl -  
eye r eco rde r .  Microtechnica S i r i u s  M 12 gyrocompass. ~ e c c a / k c a s  4 5 0 ~  a u t o p i l o t .  For 
cornmunicat ion  Skant i TRP 5000, Simrad PK,VHF, Skipper 758 and Simrad RW. 

Observation c e n t r e ,  p o r t  s i d e ,  36 rnL, 14  instrument  r a c k s ,  8  m of  work bench, 
cha r t - t ab l e .  3.5-7 kHz Ore 1036 echosounder, 12 kHz Simrad EK 400 echosounder,  38 kHz 
Simrad EK 400 echosounder with s l a v e  recorder  and connect ion t o  s l a v e  r eco rde r  on t h e  
bridge., 120 kHz Simrad EK 400 echosounder. Osci l loscope HP 1741. Echo s i g n a l  prepro-  
s e s so r  Simrad QX. D i g i t a l  echo i n t e g r a t o r  Simrad QD. Hewlett Packard 1000 computers 
(one f o r  t h e  i n t e g r a t e d  naviga t ion  system, t h e  o t h e r  f o r  a l l  o t h e r  u s e s )  with d i s k  and 
t ape  s t a t i o n s .  Magnavox s h i p  v e l o c i t y  sensor .  Loran C ~ i c r o l o g i c .  CTD ~ e i l  Brown deck 
u n i t .  2 s t r i p - c h a r t  r eco rde r s ,  1 XY-recorder, 1  p r i n t e r ,  1 t e rmina l  with s c reen ,  1 
t e rmina l  with p r i n t e r .  Ins t rumenta t ion  f o r  magnetometry, gravimetry and a c o u s t i c  
p r o f i l i n g .  1  naviga t ion  monitor sc reen .  2  

Laboratory 1,  s u i t a b l e  f o r  coarse  work, s t a rboa rd  s i d e ,  16 m . 
Laboratory 2 ,  su i5able  f o r  hydrography and f i n e r  work, midship, window connec- 

t i o n  with Lab. 1 ,  22 m . 2 
Laboratory 3, s u i t a b l e  f o r  c l ean  work, s t a rboa rd  s i d e ,  6  m . 

A l a r g e  l i b ra ry / c l a s s room i s  s i t u a t e d  on t h e  t ank  t o p  deck. 

Supplementary d e s c r i p t i o n  

Ccns t ruc t ion  m a t e r i a l :  h u l l  of s t e e l ,  deck house of  aluminium. 
Screw type :  Normo 68/4 c o n t r o l l a b l e  p i t c h  p r o p e l l e r ,  4 b lades .  
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Length o v e r a l l :  47.50 m. Length a t  t h e  wa te r l i ne :  43.60 m .  Breadth: 10.30 m .  
D ra f t ,  maximum: 4.30 m .  Depth, she l te r -2eck:  6.50 m .  Depth, main deck: 4.35 m. 
Displacement ( f u l l  l o a d ,  summer w a t e r l i c e  ) : 950 t o n s .  Gross : 439 GRT. 

Operat ing c a ~ a b i l i t  i e s  

Range : 5500 n a u t i c a l  mi les .  
Calcu la ted  erdurance:  21 days.  Performance: by 1981 240 dsj-S. 
Speed: c r u i s i n g  11-12 k n o t s ,  maximum 13 kno t s ,  minimum poss ib l e  0.1 knot .  
Pover : a a i n  engine r a t i n g  maximum 1700 ?HP, cont inuous 1 ?CO EHF, manufacturer Norno 
LGMCB-9, 4-stroke. 
A u x i l i a r i e s :  2 Volvo Penta ,  2ach cont inuoys 231 BHP, each supplying c .  1 0 kVA. 

3 
9 

Capac i t i e s :  f r e s h  water 29 m , f u e l  103 m , b a l l a s t  ( f u e l  o r  wa te r )  93 m , sma l l e r  
t anks  f o r  lubes  and hydrau l i c  o i l s .  Stcrag2 space:  no hold but c .  603m on main deck, 
and 4 s t o r e  rooms with a t o t a l  o f  c .  1CO m . Galley s t o r e s :  dry 30 m , c h i l l e d  1 1  X', 

3 f rozen  1 1  m . 
Scec isl f e a t u r e s  
S ide  t k r u s t e r s  of  type  Brunvoll  SPO-290, hydrau l i c ,  
s t e r n .  
S t z b i l i s e r  : Fiume system. . . 
De-lt l z g :  mast S ,  deck-house and boat-deck. 
Fresh--&-ster cake r :  5-6 t o n s  p e r  day. 

R / V  DAPIA, Denmark 

Tne v e s s e l  was coomissioned 6 February 1981 f o r  
t h e  C m i s h  I n s t i t u t e  of  F i s h e r i e s  and Marine Re- 
search .  The base po r t  i s  H i r t s h a l s ,  NW J u t l a n d .  
C l a s s i f i c a t i o n :  Det norske V e r i t a s .  +l .Al . lce  
lAXDeep Sea Fish ing ,  S t e r n t r a w l e r ,  EO. Serv ice  
a r e a :  Xorld wide. 

i e z g t h  o .a .  : 78,43 m. Length w . 1 .  : 68,93 m .  
Breadt5:  14,70 m. Depth, upper deck: 9,40 m .  
Draf t  c.w.1.: 5,70 m .  Draf t  max.: 5,93 m. Corresp. 
deadweight: 900 t .  Fuel  o i l  c a p a c i t y :  557 cu.m. 

200 E?, 1 ne s r  t h e  bow, 1 near  :he 

Freshwater capac i ty :  93 cu.m. B a l l a s t  v a t e r  capa- 
c i t y : ,  450 cu.m. Cruis ing  range (12  k n o t s ) :  14,000 nau t .  z i l e s .  Tonnage 2484 g r t .  

TKO B&W Alpha d i e s e l  main eng ines ,  one bow and one s t e r n  t h r u s t e r .  T r i a l  spee.?: 
1 5 , 5  h o t s ,  co r r e sp .  ou tpu t :  2 X 2320 BHP. 

Accomodation: 10 s c i e n t i s t s  and 29 o f f i c e r s  and crew i n  s i n g l e  cabins  with 
p r i v a t e  ba th  and t o i l e t .  

Die s i x  main p h y s i c a l ,  chemical and b i o l o g i c a l  l a b o r a t o r i e s  a r e  l o c a t e d  a t  t h e  
main deck t o  ensure opt imal  working cond i t i ons  and easy access  t o  t h e  t r a w l  deck 
and midship hydrographic winch a r e a .  The acous t i c  d e t e c t o r  room and t h e  e l e c t r o n i c  
d a t a  process ing  room a r e  s i t u a t e d  a t  t h e  br idge  deck t o  enslire easy  communication 
with t h e  wheelhouse and f i s h e r y  b r idge .  Two s e p a r a t e  aqua r i a  rocms (temp. adjustment 
from 2' - 2 5 ' ~ )  a r e  l o c a t e d  a t  f i r s t  tween deck. 

chemistry l a b o r a t o r y  c o n t a i n s  t h e  fol lowing ins t ruments :  Autophotometric 
a n a l y s e r ,  spectrophotometer ,  spec t rof lourometer ,  sal inorneter ,  t i t r a t o r ,  m i c r o b s l a ~ c s s ,  
recorder  f o r  quantameters . The automatic  ins t rumenta t  ion i s  connected t o  t h e  c hernicai 
f ront-end processor  and t h e  two Edp-terminals . 

The carbon 14 l a b o r a t o r y  i s  arranged i n  accordance with in s t rumen ta l  r e g u l a t i c c s  
f o r  i so tope  l a b o r a t o r i e s  c l a s s  B. 

Two main t r awl  winches, c a p a c i t y  of  p u l l  30 t o n s  (empty drum), two Br id l e  winches 
and t h r e e  a u x i l i a r y  winches. Two ne t  drums, capac i ty  of p u l l  25 and 6 t o n s ,  and of 
-coo'.ume 10 and 6 cu.m, one p lankton  winch, 4000 m c a b l e ,  and winch f o r  t h e  submerged 
sonar  u n i t ,  c ab le  500 m .  Two hydrau l i c  c r anes .  10 t o n s  balance pounder on t h e  w0rkir.g 
deck. Conveyor b e l t s  t o  t h e  wet f i s h  l a b ,  o r  overboard. 





0 FACT SHEET: Biology of t h e  Hydrz:L~r~el  Vents a t  2 1 N East Pacif  i c  Rise (EFR) 

A mu l t i f ace t ed  b i o l o g i c a l  p r o g r z  ;ill study t h e  eco1og-y and phys io log -  of  t h e  
0 

deep-sea hydrothermal vent c o m : ~ s i t i e s  a t  21 n o r t h  of  t h e  equator .  The program 
involves  some 45 i n v e s t i g a t o r s  f r c z  21 i n s t i t u t i o n s ,  inc luding  p a r t i c i p a n t s  from 
France and Mexico. It i s  divided i-$0 four  main a r e a s  of s tudy:  microbia l  ecology,, 

'L 

t 

fauna1 ecology,  eco log ica l  p h y s i c l z g  , and e c o l o g i c a l  energe t  i c s  . Tota l  funding 
from t h e  National  Science Fcuneetlcn i s  approximately $ 1,7 mil l ion .  

The EPR i s  a  spreading c e ~ t e r ,  e r  cha in  of undersea a c t i v e  v o l c a ~ c e s ,  t h o ~ ~ a n r l s  
of miles  l o n g ,  s t r e t c h i n g  o f f  t k?  -425:. coas t  o f  South America and Cen t r s l  h e r i c s  
from t h e  An ta rc t i c  C i r c l e  t o  Meslzz. ?e c e n t e r  i s  a t  t h e  bcundary of two of  t h e  
e a r t h '  S j igsaw-puzzle-like p l a t e s ,  - t i c h  a r e  s e p a r a t i n g  a t  a r a t e  of  about h cm per  
year  and c r e a t i n g  new s e a  f l o o r .  . . o 

Nearly two dozen vent com-z.:r:es nave been l o c a t e d  a t  t h e  21 N EFR s i t e  a t  
depths of  about 2,600 m. P ressu-ss  z t  such depths  a r e  260 atmospheres. Vent water 

0 
tempera tures ,  t h e  warmest r e c o r Z f T z t .  vent s i t e s  t o  d a t e ,  range from 3 t c  350°c, 
and surrounding waters  a r e  about i'2. 

Extraordinary l i f e  forms g z c l s g i c a l  s t r u c t u r e s  surround t h e  s i t e s  of t h e  
hydrothermal ven t s .  Sea anemcnes, - ic rzs,  c r a b s ,  l a r g e  clams, and g i a n t  t ube  worms 
a r e  a t t r a c t e d  t o  t h e  vents  by nc t  cr.:;; t h e  warmth of t h e  hydrothermal f l u i d s  but by 
t h e  concent ra ted  food supply a s  ~ ~ 1 1 .  The mounds and chimneys ( c a l l e d  smokers) a r e  
composed of s u l f i d e s  of  z i n c ,  i r c r ,  sc5 copper and s u l f a t e s  of calcium and rnasnesiun, 
l eav ing  no doubt t h a t  t h e  vents  k-;e a key r o l e  i n  t h e  chemistry of t h e  ocesns.  Re- 
s u l t s  of hydrothermal vent  r e sez : ?  z re  r e v o l u t i o n i z i n g  concepts  of ocean c i r c u l a -  
t ior l  and mineral  depos i t ion  and ekz l l e rg ing  t h e o r i e s  of  l i f e  i n  t h e  deer, s e a  through 
t h e  d iscovery  of  a  food chain t k s t  2ces not  depend on photosynthes is .  

A s  appears  from t h e  previous czges ,  c o n t r i b u t i o n s  t o  t h i s  i s sue  have - 
i n  s p i t e  of  t h e  E d i t o r ' s  effcr-ts - been r a t h e r  few (bu t  most welcome! ) .  

We a r e  t h e r e f o r e  de l igh ted  x i t h  t h e  f u l f i l m e n t  of  a  p l e a  f o r  a  prel i rni-  
0 nary r e p o r t  on t h e  very recent  l c v e s t i g a t i o n  of  hydrothermal ven t s   EL^ 21 N 

(Eas t  P a c i f i c  ~ i s e )  which was '.ke f i r s t  in-depth b i o l o g i c a l  s tudy of  t h i s  
s i t e .  On Bob H e s s l e r ' s  r eques t ,  Ken Smith, c h i e f  s c i e n t i s t  of t h e  c r u i s e ,  
allowed us  t o  use h i s  r epo r t  t h e  U S  Nat ional  Science Foundation, which 
i s  a  well-rounded desc r ip t ion  sf what was l ea rned .  In  a d d i t i o n ,  we r ece ived  
a  pre-expedi t ion  act shee t"  zccuzcement  from t h e  Scr ipps  Public  A f f a i r s  
Off ice  which we be l i eve  i s  of cc r s ide rab le  gene ra l  i n t e r e s t ;  most of  i t s  
con ten t s  i s  t h e r e f o r e  given ?ore. 

Cruise Information 

Dates: Leg 1 - April 13-28 
Leg 2 - May 2-1 8 

Ships: R/V Melville, S10 
R/V Lulu 6 DSRV Alvin. LT01 
R/V New Horizon, S10 

Port Calls: Depart San Diegc April 13 
Layover Mazatlan April 28-May 1 
Arrive San Diego May 18 

Alvin dives: 10 per leg 

Program Outline 

Microbial Ecology--This component is primarily concerned with the chemo- 
autotrophic activity of microorganisns associated with the vent communities 
and their isolation, as well as their physiological and ecological description. 
This includes open vent water bacteria and symbiotic, or internal, bacteria 
that live within vestimentiferan (tube) worms and other autotrophic host 
organisms. Microscopy and isolation techniques will be used to identify the 
microorganisms and ATP assays to determine biomass. Microbial growth rates 
will be examined using labeled adenine incorporation into RNA. Carbon dioxide 
and nitrogen fixation rates and analyses of the reduced carbon compounds pro- 
duced will be intensively studied. 



Fauna1 Ecology--Ecological studies of the faunal populations include 
identification and distribution, gut contents analyses, colonization experi- 
ments, and genetic studies. Collections and photographic documentation will 
be used to determine distribution and abundance of fauna around the vent system 
with respect to temperature, substrate, and other parameters. The food of the 
dominant species will be determined by gut content analysis and carbon isotope 
studies for comparison with food sources. Reproductive and dispersal potential 
and settling rate experiments will be conducted to evaluate colonization. 
Genetic studies will be made to further describe colonization events and 
compare findings to other vent community sites. 

Ecological Physiology--These studies focus on the adaptations developed 
by the vent organisms to successfully inhabit such an environment. In situ, -- 
metabolism, excretion, and oxygen consumption tests will be conducted and 
samples will be brought to the surface in temperature-isolated chambers and 
kept alive on ship in pressurized containers. Tolerance adaptation to pressure 
and temperature will be examined on enzyme, tissue, and organismic levels. 
Adaptation to high concentrations of hydrogen sulfide and metals in the vent 
water will be examined on organismic and tissue bases. Structural and func- 
tional properties of respiratory pigments will be extensively studied. The 
chemoautotrophic activity of vestimentiferan (tube) worms will also be examined 
in conjunction with microbial studies. 

Ecological Energetics--The main emphasis of this component is to determine 
the food energy demands of the populations of the vent communities and compare 
these with estimates of food produced locally by chemosynthetic microorganisms. 
Energy demands of faunal populations will be estimated from & situ respiration 
and growth measurements. These demands will be compared to production values 
determined for the chemosynthetic microorganisms. 

Par t  i c  i ~ a n t  S 

I: I n v e s t i g a t o r ;  S: Student ;  T: Technician,  
MEL: Mar. Bio l .  Lab., Woods Hole; SIO: Scr ipps  I n s t ,  of Oceanogr.: UCSB: Univ. 

C a l i f . ,  Santa  Barbara; WHOI: Woods Hole I n s t .  of Oceanogr. 
The p r o j e c t s  known t o  t h e  Ed i to r  have been added. 

K. Smith I S10 
R.  Hessler  
W .  Smithey 
R. Baldwin 
7 .  Edelman 
G. Somero 
H. Felbeck 
J. Chi ldress  
A .  Arp 
A, De Bevoise 
C. F i she r  
J. Favuzzi 
M. P r i ce  
W. Lowell 
G. Wienhausen 
H. Sanders 
F. Grass le  
I. Williams 
S. Mills 
H. Jannasch 
C.  Wirsen 
D. Nelson 
J. Waterbury 
P. Comita 
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Community S t r u c t u r e  and Small Sca le  D i s t r i b u t i o n  of  I S10 

I S10 Benthic Megafauna 

S10 
S10 Physiology 
S10 Physiology 
UCSB 
UCSB 
UCSB 
UCSB Metabolism of  Vent Animals 
UCSB 
UCSB 
UCSB 
UCSB Water Chemistry 
WHOI Benthic Macrofauna 

Benthic Ecology of So f t  ~ e d i m e n t s  
WHO 
WHOI Microbiology 
WHOI Microbiology 
WHOI Microbiology 
WHOI Microbiology 
WHOI Water chemistry I f o r  R. Gagosian 
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DSRV Alvin--The Deep Submergence R e s e a r c h  V e h i c l a  A l v i n  i s  a  Y a y - o m e d  
n a t i o n a l  o c e a n o g r a p h i c  f a c i l i t y ,  s u p p o r t e d  by t h e  X a t i o n a l  S c i e n c e  F o u n d a t i o n ,  
t h e  O f f i c e  of  ~ i v a i  Resea rch ,  i n d  t h e  N a t i o n a l  Ocean ic  and Atmospher ic  
A d m i n i s t r a t i o n  and o p e r a t e d  by Woods Hole  Oceanograph ic  I n s t i t u t i o n .  Designed 
s p e c i f i c a l l y  f o r  o c e a n o g r a p h i c  r e s e a r c h ,  A l v i n  h a s  inade some 1 , 0 0 0  d i v e s  t o  . 
d e p t h s  as g r e a t  a s  two miles o v e r  t h e  p a s t  1 5  y e a r s .  . U v i n ' s  7 - foo t  ( 2 . 1  m e t e r )  
d i a m e t e r  p r e s s u r e  s p h e r e  h a s  a  1 .93- inch ( 4 . 9 - c e n t i m e t s r )  t h i c k  t i t a n i u m  a l l o y  
n u l l .  The s p h e r e  accommodates a p i l o t  and two s c i e n t i f i c  o b s e r v - e r s  a s  w e l l  3s 
i n s t r u m e n t a t i o n  and l i f e  s u p p o r t  equipment  f o r  endurance  up t o  7 2  h o u r s .  I t  
h a s  a 25-foot (7.6-meter)  t i t a n i u m  f rame  and two renot . - ly  c o n t r o l l e d  m e c h a n i c a l  
a m s  w i t h  a s s o c i a t e d  sample  t r a y s  and j a r s .  I t  i s  d e s i g n e d  t o  b e  v e r s a t i l e  
w i t h  r e s p e c t  t o  t h e  w e i g h t ,  s p a c e ,  and  power requ i rement ;  o f  p o r t a b l e  s c i e n t i f i c  
e q u i ~ m e n t .  C r u i s i n g  speed  i s  1 k n o t ;  f u l l  s p e e d  i s  1 . 5  k n o t s ;  c r u i s i n g  r a n g e  
i s  5 s i l e s .  The p r e c i s i o n  t r a n s p o n d e r  A l v i n  n a v i g a t i o n a l  s y s t e m  w i l l  b e  u s e d  
t o  e - x p e d i t i o u s l y  l o c a t e  t h e  v e n t  s i t e s  w i t h  A l v i n  and t o  a c c u r a t e l y  p l a c e  f r e e  
v e h i c l e  i n s t r u m e n t a t i o n  d e p l o y e d  f rom t h e  s u r f a c e  s h i p s .  

Time Lapse  Camera-- P h o t o g r a p h s  w i l l  b e  t a k e n  of  t h e  v e n t  community t o  
a s s e s s  t h e  e x t e n t  t o  which t h e  f a u n a  v i s i b l y  r e a c t  t o  t h e  t m p e r a t u r e  and 
c u r r e n t  f l u c t u a t i o n s  of  t h e  v e n t  env i ronment .  

I n  s i t u  Respirometers--One r e s p i r o m e t e r  w i l l  b e  p laced  i n  t h e  v e n t  plume -- 
a r e a  t o  measure  t h e  r e s p i r a t i o n  r a t e s  of  i n d i v i d u a l  v e s t i m e n t i f r r a n  specimen.  
A n o t h e r ,  c a l l e d  t h e  s l u r p  gun ,  w i l l  b e  used  t o  o b t a i n  s a n p l e s  of  s m a l l  mar ine  
a n i m a l s ,  i n c l u d i n g  copepods ,  amphipods,  nematodes ,  and p o l y c h a e t e s ,  and measure  
the a g g r e g a t e  r e s p i r a t i o n  r a t e s .  

Water Pumping F i l t r a t i o n  System--This i n  s i t u  sampl ing  pump c a n  b e  p l a c e d  
d i r e c t l y  i n  t h e  v e n t  plume o r  a t  any o t h e r  v e n t  s i t e  t o  sample  l a r g e  q u a n t i t i e s  
of  w a t e r  and p a r t i c u l a t e  m a t e r i a l  f o r  e x t e n d e d  p e r i o d s  of t i m e .  

L a b o r a t o r y  High P r e s s u r e  Aquar ium--This . cons i s t s  of a f l o w i n g  w a t e r  s y s t e m  
m a i n t a i n e d  a t  bo t tom p r e s s u r e s  f o r  m o n i t o r i n g  v a r i o u s  c h e m i c a l s ,  i n c l u d i n g  
o x i d e s ,  hydrogen s u l f i d e ,  and  c a r b o n  d i o x i d e .  

? l i c r o b i o l o g i c a l  Syr inge  Samplers--The s y r i n g e  sampler a r r a y  w i l l  conduct  
a v a r i e t y  of me tabo l i c  s t u d i e s  a t  t h e  v e n t  s i t e s .  The r a d i o i s o t o p e  ca rbon- l4  
w i l l  b e  used t o  i n t e r p r e t  t h e  f i x a t i o n  r a t e s  of carbon d i o x i d e .  The t r a n s -  
fo rmat ion  of ~ a d i o a c t i v e  s u l f u r - 3 5  w i l l  be  s t u d i e d  a s  w e l l  as the i n c o r p o r a t i o n  
of t r i t i u m  ( H  ) l a b e l e d  aden ine  i n t o  s t a b l e  RNA ( r i b o n u c l e i c  a c i d ) .  Both s h o r t -  
term (5-8 hours)  and long-term (2-3 days )  i n c u b a t i o n s  a r e  p lanned.  



History of Hydrothermal Vent Exploration 

Benthic (deep-ocean) spreading centers have been of intense iaterest to 
oceanographers from several U.S. and foreign institutions since the late 1960s. 
In the plate-tectonics theory that has become the organizing principle of 
geology, the spreading centers play a vital role. At such centers, molten 
,rock wells up from the mantle of the earth, filling cracks and generating new 
sections of oceanic crust, which move outward from the fracture zones. This 
provides passageways for the near-freezing seawater to circulate deep in the 
earth's crust, where it is heated and then percolated up through the,crust, 
leaching minerals and gases as it circulates back to the ocean. The chemicals 
in the hot water vents support an unusual type of marine life, apparently 
independent of photosynthesis. Chemosynthesis, the use of energy from chemical 
reactions, fuels the vent communities. Large populations of bacteria thrive 
on the hydrogen sulfide-rich water, and in turn, serve as a food source for 
the other vent animals. 

This chronology of vent exploration highlights work at 21'~ R R  and con- 
tains important discoveries made at other vent sites. Primary funding for 
this research has been from the National Science Foundation, with other funding 
from the Office of Naval Research, the U.S, Geological Survey, the National 
Geographic Society, other public and private agencies, and the governments of 
several nations, 

'rior 1975--In 1968, Scripps's expedition Tiptow initiated fine-scale studies 
of geological processes off the southern tip of Baja Californiao 
at a section of the crest of the East Pacific Rise at about 20 
north utilizing Deep Tow, a deeply towed instrument system devel- 
oped by Scripps and outfitted with sophisticated electronic equip- 
ment. Scripps's South Tow Expedition in 1972 used Deep Tow for 
studies of the width and dynamics of the Galgpagos Spreading Center 
near the equator about 400 miles (640 kilometers) west of Ecuador. 
During the cruise, scientists observed more thac 80 dead or dying 
fish floating on the surface indicating a deep-ocean fish "kill" 
believed to be caused by small earthquakes associated vith hydro- 
thermal activity. In 1974, Scripps's expedition Cocotow continued 
geological investigations with Deep Tow at both locations. 

1976--Scripps's Pleiades Expedition again surveyed the GalSpagos 
Spreading Center with Deep Tow, which had been outfitted to 
collect water samples for measurements of water chemistry, tempera- 
ture, pressure, and light transmission. Ten areas of warm water 
were located and samples of hot water "spikes" were collected for 
analyzation of primordial gases, primarily helium isotcpes. Pres- 
ence of these natural tracers provided evidence that the hot 
springs were heated by molten rock from within the earth. It was deter- 
mined that an upwelling of magma from the earth's intsrior was taking 
place as the slow spreading of the center caused rifts in the ocean 
floor. Photographs of giant clams on the sea floor, associated with 
possible hydrothermal activity, were taken by Deep Tow. 

1977--The multi-institutional F DRAKE Expedition utilized Deep Tow to 
do further geological mapping at the EPR site in preparation for 
submersible operations and to collect water samples from the area. 

Oregon State University's Galspagos Hydrothermal Expedition con- 
ducted surveys of the Galspagos site utilizing the submersible 
Alvin of Woods Hole Oceanographic Institution (WHOI). At sunless 
depths of about 9,000 feet (2,800 meters), scientists located five 
benthic communities near the hot water vents or plumes. Clusters 
of unusual, colorful marine ornanisms were found to be thriving in 



t h g  52' F (11' C )  w a t e r ,  w h i l e  few e x i s t e d  i n  t h e  s u r r o u n d i n g  
36 F (2' C) w a t e r .  Mounds of m u l t i c o l o r e d  m i n e r a l  d e p o s i t s  
abounded, w i t h  manganese, n i c k e l ,  and copper .  

1978--CNEXO1s ( C e n t r e  N a t i o n a l  pour l l E x p l o i t a t i o n  d e s  Oceans) CYAiX 
Exped i t ion ,  u t i l i z i n g  t h e  French s u b m e r s i b l e  Cyana a t  d e p t h s  of  
abou t  8 ,200 f e e t  (2 ,500  m e t e r s ) ,  l o c a t e d  dead communit ies  of mar ine  
l i f e  and mounds of  l e a c h e d  m i n e r a l s ,  a l o n g  w i t h  unusua l  v o l c a n i c  

0 
f o r n a t i o n s  c a l l e d  " b l a c k  smokers ," a t  t h e  21  N EPR s i t e .  

1979--Jan.-Feb. W H O I 1 s  Galspagos  Hydrothermal E x p e d i t i o n  marked t h e  
f i r s t  t ime b i o l o g i s t s  su rveyed  t h e  a r e a .  S e v e r a l  a d d i t i o n a l  l i v i n g  
c o m u n i t i e s  were  l o c a t e d  w i t h  t h e  Alv in .  S t u d i e s  of  t h e  metabol ism 
of t h e  b e n t h i c  l i f e  were  conducted  and samples  were c o l l e c t e d .  

A p r i l .  S c r i p p s l s  Indomed E x p e d i t i o n ,  u t i l i z i n g  t h e  A l v i n ,  l o c a t e d  
0 

l i v i n g  v e n t  c o m u n i t i e s  a t  t h e  2 1  N EPR s i t e  f o r  t h e  f i r s t  t i m e .  
Ben th ic  an ima l  l i f e ,  s i m i l a r  t o  s p e c i e s  d i s c o v e r e d  a t  GalGpagos, 
were observed a t  some two dozen v e n t s .  Compounds of  copper ,  i r o n ,  
z i n c ,  c o b a l t ,  and cadmium were found.  Vent t e m p e r a t u r e s  i n  e x c e s s  
of 660' F (350' C) were measured.  

Nov.-Dec. A l v i n  d i v e s  a r e  a g a i n  conducted  a t  t h e  Galspagos  s i t e  
f o r  b i o l o g i c a l  expe r imen t s  and sampl ing .  

1980--March. CNEXO1s Sea R i s e  E x p e d i t i o n  from N a z a t l a n  t o  T a h i t i  aboa rd  
R/V  
and 

J e a n  Charco t  conducted  
napping i n  t h e  e a s t e r n  

box s u r v e y s ,  w a t e r  sampl ing ,  pho tography ,  
P a c i f i c  n e a r  t h e  2 1 ' ~  EPR s i t e .  

August. A S c r i p p s  g e o l o g i c a l  e x p e d i t i o n ,  u t i l i z i n g  Deep Tow, 
found v e n t  c o m u n i t i e s  i n  t h e  mile-deep Guaymas Bas in  i n  t h e  
Gulf o f  C a l i f o r n i a ,  Ba ja  C a l i f o r n i a ,  Mexico. T h i s  was t h e  
f i r s t  such  d i s c o v e r y  i n  a semi-enclosed g u l f  b a s i n .  The b a s i n  
i s  an  e x t e n s i o n  o f  t h e  EPR. 

SITES OF HYDROTHERMAL VENT 
COMMUNITIES 



1981--April. A vent community was located at a site a few hundred 
miles from Easter Island in an area 20' south of the equator on 
the EPR during a Scripps geological/geochemical expedition. Some 
marine animals not found at previous sites were photographed, 
including gray tube worms, starfish, gastropods, and an unknown 
growth on lava pillows. 

Sept. U.S. Geological Survey scientists collected ocean-floor 
and water samples at a hydrothermal vent site some 270 miles west 
of Newport, Oregon. This is the first such find in U.S. coastal 
waters. 

Nov.-Dec. During Scripps's Pluto Expeditian geologists and geo- 
chemists will utilize Alvin to conduct sampling operations and make 
photographic surveys with the Woods Hole A.I<GvS camera sled at the 
0 

2 1  N EPR site and in the Guaymas Basin. 

Recent Hvdrc%k!ermal Vent Inves t  i a a t  ions  

Czsis Expedition ( ~ e ~ s  1 and 2 )  ( 1 1  Apr i l  - 19 May 1982) 

The Oasis expedi t ion  t o  study t h e  b i o l o a  and che- 
1 mist ry  of hydrothermal ven t s  a t  2 1 @ ~  ( ~ a s t  P a c i f i c  

~ i s e )  i s  now completed with 19 Alvin d ives .  Mcst of  
t h e  proposed sampling, measurenents and experiments - - - - - 
were accomplished with much work remaining a t  shore 
based l a b o r a t o r i e s .  

.A. 

s i s t e d  of p i l low b a s a l t  ~ r o f u s e l y  i n t e r l a c e d  with 

The mzin study a rea  vas a  p i l l ow b a s a l t  clam 
> 

wZIT - 74 . -2 f i e l d  f r i n g e <  by a  l a r g e  white smoker and black 
b. .,L&- smoker a t  z d e ~ t h  of 2615 m. Die clam f i e l d  a r e a  con- 

warm water f i s s u r e s  ( 5 u - 2 5 c ' ~ ) .  I n  c o n t r a s t  t o  t h i s  
d i f f u s e  source of vent  water were hot  water p c i n t  

0 sources  (>35 C ) ,  white a ~ . 5  black smokers. A l l  of 
t h e s e  vent  wzter sources ?:ad a 2 i s t i n c t  a s s o c i s t e d  
b i o t a  which si ~ 0 r i t r s s t e 6  with l i f e  of t.he slcrr- 
rounding non-vent a r e a s .  Tie v i s u a l l y  don;inal;t faun.l 
spec i e s  i n  t h e  vent  a r ea  xere  clams, ves t l r jen t . i fe rans ,  
brachyuran c rabs ,  and g a l s t h e i d  c r a b s ,  EaLy t e i n s  
t h e  same spec i e s  a s  i d e n t i f i e d  a t  t h e  Galazagos R i f t  
s i t e .  One consoicuous soec i e s  absent  a t  2?"Y site 

.A. 

but present  i n  Galaszgos was 
t h e  n y t i l i d  mussel. 

The clam, Calycfuogena 
r n a ~ c i f i c a ,  was l i m i t e d  i n  
d i s t r i b u t i o n  t o  t h e  warm water 
f i s s u r e s  i n  t h e  p i l l c w  b e s a l t  

; a rea .  Galatheid crak,s were a  
p r o ~ i n e c ~  s p e c i e s  i n  t h i s  a r e a  

: where t h e  p i l l ows  were p a t c h i l y  
encrus ted  with s e r p u l i d  poly- 
chae t e s  W-d small  gzst.ropods. 
White smokers were g e n e r a l l y  _ - -  inhsbi t ,ed by t h e  vest imet i f  e r a ~  

seve ra l  spec i e s  of a l v i n e l l i d  
p~li-chaetes . B r a c h ~ v a n  c rabs  

' :-\ * , \ .v \  ';,?:.l\ . were p reva len t  on t h e  white 
snckers  t o  t h e  suspec ted  ex- 

An ampharetid polychae te ,  t h e  pompeii worm c lus ion  of g a l a t h e i d  c r a b s .  The 
Alv ine l l a  pompejana from fou r  hydrothermal 
vent  s i t e s  i n  t h e  East  P a c i f i c .  



0 
21 N vent f i s h  occurred i n  a l l  t h e  vent  a r e a s ,  seeking p ro t ec t ed  c rev ices  and over- 
har.gs i n  t h e  i r r e g u l a r  hard s u b s t r a t e .  Both brachyuran and g a l a t h e i d  c rabs  and t h e  
vent f i s h  a r e  ca rn ivo res  feeding  on ves t imen t i f e r ans  and gas t ropods .  Talus s lope  s e d i -  
ments a t  t h e  base  of black smokers conta ined  polychaetes  and small  b iva lves .  Holc- 
t k u r i a n s  were observed on t h e  chimneys of  t h e  b lack  smokers. 

Smal le r ,  l e s s  conspicuous zcimals a s s o c i a t e d  with clam f i e l d  f i s s u r e s  and white 
scokers  e x h i b i t  an apparent  low d i v e r s i t y .  A s i n g l e  spec i e s  of polychaete  and smphipod 
vere ubiqui tous  i n  bc th  a r e a s .  

More than  300 ves t iment i fe raf i s ,  nea r ly -200  clams and numerous a l v i n e l l i d  vorrns 
h-ere c o l l e c t e d ,  t oge the r  s i t h  a  l a r g e  v a r i e t y  of  microorganisms and smal le r  number; 

0 of  t h e  white 21 N vent  f i s h  and t h e  i n v e r t e b r a t e s  observed. 
The macroplankton i n  t h e  wafer column immediately above t h e  vent  f i e l d s  cons i s t ed  

of copepods, eggs and zoes l  s t ages  of  t h e  g a l a t h e i d  and brachyursn c rabs .  There was 
cor.spicuous absence of  molluscan eggs and l a r v a e  i n  t h e  p lankton ,  suppor t ing  t h e  hypo- 

- - 

t h e s i s  3f  b e n t h i c ,  l e c i t h o t r o p h i c  development i n  Calyptogens magnifica.  

A 
Calyptogena magnifies i s  irrxersed i n  warm water which has  a  tempersture rar.ge of  

1 3 " ~  and confirms temperature ranges i n f e r r e d  from previous oxygen i so tope  s t u d i e s  of  
s h e l l s  from t h e  same a r e e .  There a r e  d i f f e r e n t i a l  d i s s o l u t i o n  r a t e s  of a r agon i t e  and 
c z l c i t e  i n  t h e  s h e l l  of  t h i s  clam a s  expected with t h e  vent  depth being below t h e  

, 

a ragon i t e  and above t h e  c z l c i t e  compensation depth.  Measl~reabie growth r a t e s  of t h e  
Calyptcgens s h e l l  were obta ined  i n  s i t u  over  a  pe r iod  of  3.5 weeks. -- 

Morphological s t u d i e s  revea led  t h e  clam not  t o  be a  t y ~ i c a l  f i l t e r  f e e d e r .  
- e s e  a n i n a l s  l a c k  a  b ranch iz l  fcod grove,  have no miicous ne t  formation and have s 
dir i inut ive d i g e s t i v e  t r a c t  with few con ten t s .  The iappcrtance of symbotic b a c t e r i a l  
a a s o c i z t i o n s  a s  a  food source i n  t hese  animals i s  suggested.  

The ves t imen t i f e r an  tubeworm, R i f t i a  pachyp t i l a  a r e  s m a l l e r ,  l e s s  l i n e a r  an? 
with fewer j uven i l e  and yolmg a d u l t s  a t  t h e  2 1 " ~  s i t e  than  a t  t h e  Galapagos s i t e -  
glthough they  a r e  conspec i f i c .  R i f t i a  a l s o  tended t o  clump toge the r  by sex a t  2 1 " ~ .  

0 Gala the id  and brachyuran crabs  a t  21 N when compared e x h i b i t e d  s e v e r a l  unique 
d i f f e r e n c e s .  There were no g rav id  brachyurans sugges t ing  e ~ t h e r  seasonal  reproduct icn  
o r  i n h i b i t i o n  due t o  p a r a s i t i s m  o r  d i sease .  This  i s  i n  c o n t r a s t  t o  t h e  g a l a t h e i d  c r e b  
popula t ions  i n  which many females were i n  g rav id  s t a t e  e x h i b i t i n g  apparent  synchrony 
i n  embryonic development. Larval s t ages  of  g a l a t h e i d s  were p reva len t  i n  vent planktcn 
samples while  only  one brschyursn zoea was c o l l e c t e d .  

Calyptogena and R i f t i a  exh ib i t ed  s i g n i f i c a n t  uptake r a t e s  of  amino s c i d s ,  h;idrc- 
gen s u l f i d e  and methane i n  animals maintained i n  l abo ra to ry  p re s su re  aqoa r i a .  Fresh ly  
exc ised  trophosome t i s s u e  from R i f t i a  consumes methane, hydrogen s u l f i d e  and oxysen 
and evolves carbon d ioxide .  High molecular weight blood p r o t e i n ( s )  i n  both Calyptogena 
and ~ i f t i a  a r e  capable  of  binding with hydrogen su-lf ide t o  prevent  po is ioning  of  
aerobic  metabol ic  processes  i n  t h e s e  animals.  

Enumeration, c l a s s i f i c a t i o n  and turnover  r a t e  measurements of  rnicrcorgznisms 
were conducted i n  vent  waters  evolved from warm water f i s s u r e s  and hot  water white 
and black smokers. Attempts were made t o  i s o l a t e  s u l f u r  and methane ox id i z ing  b a c t e r i s  
from bc th  decompressed and undecompressed water samples. 3 s i t u  incubat ion  exper i -  
ments were conducted t o  determine metabolic ox ida t ion  of  s u l f i d e  and carbon d ioxide  
incorpora t ion  and adenine incorpora t ion  r a t e s  a s  a  measure of  microbia l  growth. Act i-  
v i t y  r a t e  measurements of thermophil ic  b a c t e r i a  were examined i n  hot  water and rocks 
from black  smokers. Spec i f i c  r a t e  measurements were made of  N f i x a t i o n ,  d e n i t r i f i c a -  
t i o n ,  n i t r i f i c a t i o n  and methane oxida t ion .  
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Enrichment s t u d i e s  and a c t i v i t y  r a t e  measurements were conducted on proposed - 

symbiotic b a c t e r i a  a s s o c i a t e d  with t h e  dominant megsfauna such a s  R i f t i a ,  Cslyptcgena 
and a l v i n e l l i d  polychae tes .  

The f i n a l  r e s u l t s  of  t h i s  expedi t ion  must await  many months of ana lyses  i n  shore  
based l a b o r a t o r i e s .  This  r e p o r t  r e p r e s e n t s  only p re l imina ry  observa t ions  and measure- 
ments made dur ing  t h e  expedi t ion .  

Kenneth L. Smith, Pro jec t  Cocrdinakor 
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