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Symposium on Deep-Sea Biology 

Preliminary form 

1. The Symposium w i l l  be h e l d . a t  Bres t ,  26 June - 1 Ju ly ,  1988. 

2 .  I am planning t o  a t tend the  Symposium Yes with persons 

3 .  I wish t o  present  a paper on 

subject  not decided a 
4 .  I wish t o  present  a s h o r t  communication on 

subject  not decided 

5. I wish t o  present  a pos ter  on 

subject  not decided F], 
6.  Name and t i t l e :  

I n s t i t u t i o n  : 

Address : 

7 .  Suggestions : 
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One t a n g i b l e  o u t c o m e  o f  t h e  d e 1 i b e r a t i o n s : o f  SCOR Work ing  Group  76 (see 

Deep-Sea N e w s l e t t e r  n o s .  8 & 1 1 )  is t h e  i n t e n t i o n  t o  p r o d u c e  a s i m p l e  d i r e c t o r y  
o f  b i o l o g i s t s  ( b o t h  b e n t h i c  a n d  m i d - w a t e r )  i n t e r e s t e d  i n ,  a n d  i n v o l v e d  w i t h ,  
d e e p  sea p r o b l e m s .  S u c h  a d i r e c t o r y  m i g h t  b e  of v a l u e  t o  s c i e n t i s t s ,  
g o v e r n m e n t a l  a n d  i n t e r g o v e r n m e n t a l  a g e n c i e s ,  i n d u s t r y  and  s o  o n *  If you  would  
l i k e  t o  b e  i n c l u d e d  i n  t h i s  d i r e c t o r y ,  p l e a s e  c o m p l e t e  t h e  q u e s t i o n n a i r e  a n d  
r e t u r n  i t  t o  Tony Rice, I n s t i t u t e  o f  O c e a n o g r a p h i c  S c i e n c e s  Deacon L a b o r a t o r y ,  
Wormley, G o d a l m i n g ,  S u r r e y  G U 8  5UB, U . K .  

PLEASE ALSO BRING THE QUESTIONNAIRE TO THE NOTICE OF ANY COLLEAGUES WHO 
MIGHT OTHERWISE NOT SEE I T .  

.................................... FORENAME(S1 OR GIVEN NAME(S) 

..................................................... FAMILY NAME 

.................................. TITLE ( D r ,  M r ,  Mrs, Miss, e t c )  

WORK ADDRESS ( i n c l u d i n g  any  p o s t  c o d e )  .......................... 

................................................... TELEPHONE NO. 

AREAS OF INTEREST/EXPERTISE ( i n c l u d i n g  t a x o n o m i c  g r o u p ( s ) )  

.................................................................. 





1 9 8 8  THE INSTITUTE OF OCEANOGRAPHIC SCIENCES 
DEACON IABORATORY 

is holding a series of Open Days on 
Wednesday 14 October (Press Day) 

Thursday 15 October 
and Saturday 17 October 1987 

at 
Worrnley, Godalming. Surrey 

The Institute of Oceanographic Sciences is one of the foremost of the world's laboratories 
specialising in the study of the deep oceans. The Open Days will provide opportunities to see 
at first hand the work of the laboratory and to meet its scientists and engineers. 

The Institute's work is based on the fundamental studies of the physics, chemistry, biology 
and geology of the oceans and has resulted in the development of worldleadir~g technologies. 
The basic science has produced expertise which has been vital in providing insights into the 
solutions of very practical problems including those concerned with the design and 
deployment of offshore hydrocarbon and mineral deposits. and with the environmental 
impact of the deep ocean disposal of waste materials of various types. 

Scientific knowledge has been made available to government departments and to industry, 
and in recent years this collaborative approach has been expanded to include the basis of a 
number of commercial enterprises. 

The Open Day exhibits will show examples of a wide range of scientific discoveries, 
technological developments and of the instruments used to study the oceans. In addition, 
the Institute's increasing collaboration with the private sector will be illustrated by a group 
of companies a.mliated to IOS through membership of the Institute's 'Metocean Club'. 

We invite you to come and see the Institute, to meet its scientists and engineers and to see 
how its work is being applied by IOS and by industry to resolve some very practical 
problems of the deep ocean and the more general environment. 

Equipment featured wi l l  include: 

G L O W  - A long-range side-scan sonar suIvey system 
TOBI - Deep towed sonar vehicle for resource studies 
PUPPI - Pop-up Pore-Pressure Instrument 
DOBS - Digital Ocean Bottom Seismograph 
FIDO - Deep ocean particle sampler and counter 
Bathysnap - A sea-floor time lapse camera system 
A range of acoustic telemetry and command systems 
Biological samplers for both midwater and bottom-living organisms 

A contribution by the Natural Environment Research Council to the 

EUROPEAN YEAR of the ENVIRONMENT 

Natural 
Environment 
Research 
Council 

Further Infonnation from: 
The Open Day Omce 
Institute of Oceanograp hic Sciences 
Deacon Laboratory 
Brook Road, Wornlley, Godalmhg 
Surrey GU8 5 U B  
Telephone: Wonnley (042 879) 4 14 1 



The Hanging Gardens hydrothermal vent s i t e  

Hanging Gardens i s  located on the East Pac i f i c  Rice west of Clam Acres a t  2 1 ° ~ .  The 
s i t e  was f i r s t  discovered i n  1981 (Francheteau & Ballard 1983) and was v i s i t e d  again 
i n  1985. A s i n g l e  black smoker sits a t  the base of a s t e e p  escarpment, with d i f fus ive  
warm-water vents extending from the base of the  smoker up the escarpment (photos i n  
Rona e t  a l .  1983 : 3 , 4 )  . The s i t e  was r e v i s i t e d  i n  September 1985. 

The vent community a t  Hanging Gardens i s  spectacular ,  dominated by two species of  
tube worms: the  fami l i a r  R i f t i a  pachyptila and the l e s s  common Oasisia alvinae.  0 .  a l -  
vinae, a  smaller form than R i f t i a ,  grows on R i f t i a  tubes i n  entangled masses resembling 
Medusa's head of serpents  (Fig.  l]. The r e l a t i v e  posi t ions  of the  two species with 
respect  t o  each other  i s  very d i s t i n c t i v e ,  with Oasisia growing a t  the base of R i f t i a .  
The r e s u l t  i s  something l i k e  a f o r e s t  i n  miniature,  with R i f t i a  f o r  t r e e s  and Oasis ia  -- 
f o r  understory. We suggest t h a t  t h i s  i s  c l a s s i c  rescurce p a r t i t i o n i n g ,  with the two 
species of tubeworms using the same feeding s t r a t e g y  - t rans locat ion of organic car-  
bon produced by endosymbiotic chemoautrotrophs - but  requir ing d i f f e r e n t  concentra- 
t i o n s  of primary nu t r i en t s .  In  addit ion t o  tubeworms, o ther  conspicuous megafauna in-  
clude the  crab Bythograea thermydron, the squat  lobs te r  Munidopsis subsquamosa, and 
the clam Calyptogena magnifica. 

Another f ea tu re  t h a t  d is t inguishes  Hanging Gardens i s  the encroachment of typ ica l  
deep-sea hard bottom fauna (Freyella sp.  and other .sponges ,  ac t ina r ians ,  an t ipa tha r i -  
ans) onto the per iphera l  serpul id  and anemone beds of the vent s i t e .  We speculate th, 
Hanging Gardens, located as  it is  i n  a narrow graben, has a hydrodynamic regime t h a t  
channels ambient seawater over the peripheral  region, allowing sul f ide-sens i t ive  spe- 
c i e s  t o  e x i s t  i n  unusual abundance near the venting water. This contras ts  with the  
s i t u a t i o n  a t  more "c lass ica l "  vent areas such as  Clam Acres o r  Rose Gardens, where the 
vent f i e l d s  l i e  mostly on open pla ins  of pillow o r  sheet  lava .  We suggest t h a t  f lush-  
ing of per iphera l  serpul id  beds i n  these areas i s  not a s  g rea t  a s  a t  Hanging Gardens. 

On Alvin dive 1645, a  s i n g l e  piece of massive s u l f i d e  deposit  from the base of the  
black smoker was recovered from Hanging Gardens. Animals associated with the "rock" 
were picked o f f ,  i d e n t i f i e d  and counted (Table 1 ) .  This co l l ec t ion  of animals i s  one 
of very few from hydrothermal vents where the precise  CO-occurrence of hard-substrate 

macrofaunal species i s  known. 
Fi f teen species l ived  on ' t h i s  

s ing le  piece of s u l f i d e  deposi t ;  
the maximum dimension of the "rock" 
was about 60 cm. The d i v e r s i t y  of 
forms i s  impressive (Fig.  2) and i 
cludes symbiotic chemoautotrophs , 
carnivores,  scavengers, f i l t e r -  
feeders and grazers .  Juxtaposi t ion  
of juvenile vest imentifera with spe- 
c i e s  more usually thought of a s  "p 
r iphera l  species" (especia l ly  the  
s t a lked  barnacle Neolepas zevinae) 
i s  notable.  I t  i s  poss ib le  t h a t  ju- 
veni le  tubeworms do not require  a s  
r i c h  a s u l f i d e  environment a s  adults  
and so  inhab i t  a  broader range of  , 

h a b i t a t s ,  extending i n t o  the "per i -  
pheral  " areas .  

Fig. 1. Representatives of the vent  
community a t  Hanging Gardens - 
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Table 1. Hard subs t ra te  fauna from Hanging Gardens 

Gas tropoda 

NUMBER OF 
TAXON SPECIES FIGURE 

SPECIMENS 

8 Vestimenti £era Oasisia alvinae , juvenile a 
2 R i f t i a  pachypti la ,  juv. 

Polychae t a  8 Amphisamytha galapagensis c 
5 Nereis sandersi  - 
3 Nicomache arwidssoni 
1 serpul id  

4 globose operculate 
3 Neomphalus f r e  t t e r a e  
1 dimorphic highsmooth 
1 transparent  
1 Melanodrymia aur ian t i aca  

Crustacea 63 Neolepas zevinae 
1 verrucomorph c i r r i p e d  
2 lys ianass id  amphipods 

Fig. 2 .  A l l  speci- 
mens drawn t o  same 

i 5 sca le  (approx. x3) -. 

Car1 J .  Berg, Jr .  
Cindy Lee Van Dover Bureau of Marine Research Katherine S .  O r r  

Woods Hole Oceanogr. I n s t .  11400 Overseas ~ ighway  P.O.  BOX 2514 
Woods Hole, MA 02543, USA .Marathon, FL 33050, USA Marathon Shores, FL 33052, USA 



Hydrothermal  p r o c e s s e s  a t  t h e  Mid-At l an t i c  Ridge:  Recen t  developments  

The p r e s e n t  y e a r  1987 i s  a t i m e  o f  c o n s o l i d a t i o n  and p l a n n i n g  a f t e r  t h e  f i r s t  submer- 
s i b l e  i n v e s t i g a t i o n  o f  b l a c k  smoker-type v e n t s ,  mass ive  s u l f i d e  d e p o s i t s  and  v e n t  b i o t a  
a t  t h e    id-~tlantic Ridge  made w i t h  A l v i n  i n  1986 ,  as r e p o r t e d  i n  Deep-Sea N e w s l e t t e r  
1 2 .  Below i s  i n c l u d e d  a p a r t i a l  b i b l i o g r a p h y  o f  t h e  numerous r e p o r t s  r e s u l t i n g  from t h e  
t h r e e  d i v e s  made a t  t h e  TAG s i t e  a t  2 6 0 ~  and  t h e  one  d i v e  made a t  t h e  Snake P i t  s i t e  a t  
23% which were  p r e s e n t e d  a t  t h e  December 1986 Annual Meet ing  o f  t h e  ~ r n e r i c a n  Geophysi-  
c a l  Union and  are i n  v a r i o u s  s t a g e s  of p u b l i c a t i o n .  

Work o n  h y d r o t h e r m a l  p r o c e s s e s  a t  t h e  Mid-At l an t i c  Ridge  p l a n n e d  f o r  1988 i n c l u d e  
s u b m e r s i b l e  d i v e s  i n  March a t  the Snake  P i t  s i t e  b y  a ~ r e n c h  g roup  w i t h  t h e  submers ib l e  
N a u t i l e  (Dr.  C a t h e r i n e  Mevel, ~ k t r o l o ~ i e  Metamorphique, U n i v e r s i t G  P i e r r e  & Marie  C u r i e ,  
4 P l a c e  J u s s i e u ,  F-75252 P a r i s  Cedex 5 ,  F r a n c e ) ;  a s u r f a c e  s h i p  c r u i s e  i n  September  t o  
t h e  TAG s i t e  b y  a B r i t i s h  g r o u p  w i t h  t h e  Resea rch  V e s s e l  ~ i s c o v e r y  ( D r .  Henry E l d e r -  
f i e l d ,  Dept .  o f  E a r t h  S c i e n c e s ,  U n i v e r s i t y  o f  Cambridge, cambr idge  C B ~  OEZ~ England)  ; 
and a s u r f a c e  s h i p  c r u i s e  t o  t h e  TAG s i t e  and  o t h e r  p o t e n t i a l  s i t e s  by  American and 
French g r o u p s  w i t h  t h e  NOAA S h i p  Oceanographer  ( D r .  P e t e r  Rona, NOAA, 4301 ~ i c k e n b a c k e r  
Causeway, M i a m i ,  F l o r i d a  33149,  USA). 
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This photograph was made from the  .submersible Mvin  i n  Play 1986 during t h e  f i r s t  d ives  
t o  observe black smoker h o t  spr ings  t h a t  were i n i t i a l l y  c'.iscoverzd i n  the  A t l a n t i c  Oce?.? 
a t  t h e  TAG ( ~ r a n s - ~ t l a n t i c  Geotraverse) Hydrothermal F i e l d  i n  19E5 (zone e t  al. 1926) .  
Vent shrimps ( ind iv idua l  length  3-5 cm) of t h e  new genus Eirnicaris . arcr sv;axming over E 

a c t i v e ,  2 m h igh ,  black smoker chimney composed of massi-ve s u l f i d e  minerais ,  l o c a t d  
3630 m i n  t h e  r i f t  v a l l e y  of the  Mid-Atlantic Ridge near 2 6 " ~ .  (Photoqraph col~rtesq-  0:; 
the  National Oceanic and Atmospheric Adminis t r a t i o n / ~ o o d s  Hole Oczancqraphic Ins  t i t u  , 
Massachusetts I n s t i t u t e  of  Technology Vents Research ~ e a m )  . 



Discovery of a  hadal representat ive of Lor ic i fera  

The most recent  phylum of the  Animal Kingdom i s  Lor ic i fe ra  Kristensen, 1983. Unt i l  now 
nine species ,  representing three  genera and two fami l i e s ,  have been described, a l l  
from coarse, s u b t i d a l  sediments i n  the At lant ic  Ocean. I 

The f i r s t  l o r i c i f e r a n  has 
now been discovered i n  a  
box core sample, col lec ted  
a t  Stat ion 9 of the  cruise  
KH-80-1 of the R/V Hakuho 
Maru, Ocean Research Ins t .  
University of Tokyo. The 
s t a t i o n  was s i t u a t e d  close 
t o  the axis  of the Izu- 
Ogasawara Trench a t  a  
depth of 8260 m. 

A t o t a l  of three  indi-  
viduals  were col lec ted:  a  
male, a  female and a  juve- 
n i l e  (Higgins l a r v a ) .  On 
the  bas is  of morphological 
s tud ies ,  the species was 
found t o  be new, belonging 
t o  the  genus P l i c izor icus ,  
described by Higgins and 
Kristensen (1986) . 

This i s  the  f i r s t  
record of the  Lor ic i fe ra  
from hadal depths as  well 
as from the western Pa- 
c i f i c  area ,  Moreover, a l l  
the  previously described 
species were col lec ted  
from a  coarse sand habi- 
t a t ,  while Lor ic i fe ra  here 
fo r  the  f i r s t  time have 

: -been -obtained from a  
PZici Zoricus n . s p  . , 8260 m .  clayey sediment ( red  clay 

Female holotype with s i l t  and sand lami- ~ Z i c i Z o r i c u s  n. s p  . Larva 
nae) . Such a  wide range 

of d i s t r i b u t i o n  i n  bathymetry , geography and h a b i t a t  suggests t h a t  P Z ~ C ~ ~ O P ~ C U S  has a  
g r e a t  a b i l i t y  i n  d ispers ion and adaptat ion t o  various kinds of environment. 

We have th ree  o t h e r  new species  of Lor ic i fera  col lec ted  on the  Shatzky Rise, 
Central  Pac i f i c .  One of them belongs t o  an undescribed family. In  addit ion,  we have 
more information about deep-sea l o r i c i f e r a n s  and bel ieve  t h a t  the phylum i s  d i s t r ibu ted  
ubiquitously throughout the  world. 
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Notes on a deep-sea capre l l id  from Japanese waters 

Although I am not  a  carc inologis t  but  a  malacologist, the  present  report  on the occur- 
rence of a  bathyal  capre l l id  and comments on the l i f e  h a b i t s  of capre l l ids  i n  shallow 
water a r e  i n  response t o  D r .  Myriam S ibue t ' s  request (Deep-Sea Newsletter No. 1 2 :  6)  
for  information on deep-sea members of t h i s  group. 

I col lec ted  a bathyal c a p r e l l i d  using a beam trawl a t  two s t a t i o n s  a t  bathyal 
depths around 1650 m off the Sanriku Coast on the Pac i f i c  coas t  of northeastern Honshu, 
the main i s l a n d  of Japan. I n  t h i s  area ,  an extensive deep-sea ter race  with a gentle 
s lope from the depth of 1000-3000 m spreads over about 110 km offshore.  

A t  two s t a t i o n s  i n  t h i s  l o c a l i t y  (JEDS-4, S t .  E 1, 1650-1690 m: Suyehiro e t  a l .  
1962 and Horikoshi 1971; KH-67-2, S t .  5 ,  1590-1630 m :  Horikoshi 1971),  a  capre l l id  was 
co l l ec ted  i n  l a rge  q u a n t i t i e s .  The body length of t h i s  species is about 25-30 mm (Fig. 
l ) ,  and when i t s  long antennae a r e  included it measures about 40-50 mm i n  t o t a l  length. 
The body i s  ra the r  t rans lucent  and d u l l  straw-coloured with red eyes, and the mouth 
p a r t s ,  two p a i r s  of antennae and two p a i r s  of gnathopods a re  vermillion (coloured 
p a r t s  a r e  s t i p p l e d  i n  Fig. 1).  Also the eggs are  reddish. 

The benthic community a t  these  two s t a t i o n s  is  q u i t e  pecu l i a r ,  being dominated by 
a tubicolous polychaete whose tube i s  made of sand gra ins  ins tead of mud ( fo r  photo- 
graph of these polychaete tubes,  see Suyehiro e t  a l .  1962 and Horikoshi 1987). This 
means two th ings:  t h a t  the  sediment a t  these two s t a t i o n s  i s  ra the r  sandy, indica t ing 
s t ronger  water movement t h a n * a t  the  surrounding muddy bottom, and t h a t  polychaete tubes 
a r e  avai lable  a s  a  substratum f o r  capre l l ids  t o  c l ing  t o .  That .the sediment i s  sandy 
f u r t h e r  suggests t h a t  the c a p r e l l i d  obta ins  i t s  food from the  ample supply of organic 
matter suspended i n  the sea  water i n  the  bottom boundary l ayer .  

Although D r .  Sibuet  mentioned t h a t  the  capre l l ids  a re  omnivorous browsers, there  
.-.. tn t ' -  ? l a s t  two types of l i f e  h a b i t  among them. Actually there are two types 

:-.iving. I n  one type, animals are  i n  contact  with the  
frond of seaweed along most of t h e i r  length ,  with t h e i r  ventrum held 
close t o  the  frond (Takeuchi & Hirano 1987),  and i n  the  o ther  type 
they c l i n g  t o  the  substratum, e i t h e r  a  t u f t  of filamentous algae o r  
hydrozoan and/or bryozoan colony, with appendages on t h e i r  hinder 
p a r t s  (Fig. 2b) . Caprell ids of the former type and some of the l a t -  
t e r  may be omnivorous browsers. According t o  Ricketts  & Calvin (1968 
p .  102) , MetacapreZZa k e n n e ~ l y i  "seem t o  be bowing slowly, with cere- 
monial d igni ty ;  clasping t h e i r  palm-like claws they s t r i k e  an a t t i -  
tude of prayer.  Often they sway from s i d e  t o  s ide  without any appa- 
r e n t  reason, at tached t o  .the hydroid stem by the cl inging hooks t h a t  
terminate the  body, scraping.off  diatoms and b i t s  of debr i s ,  o r  pos- 
s i b l y  e a t i n g  zooids of the hos t ."  

On the  o the r  hand, a t  l e a s t  some of the  l a t t e r  type seem::to be 
a g i l e  carnivores.  G.E. MacGinitie & Nett ie  MacGinitie (1949 p .  270) 
described the feeding h a b i t  of such a c a p r e l l i d  very v iv id ly  as fo l -  
lows: "When a capre l l id  i s  feeding it c l ings  by the pos te r io r  f e e t  
and s t r e t c h e s  ou t  i n t o  the  water. I t  remains very s t i l l  i n  this a t -  
t i t u d e  u n t i l  some prey - amphipod, crustacean larva ,  o r  o ther  morsel 
- s w i m s  by. Thereupon with a quick downward movement of  the body, i t  
grasps i t s  prey by means of the f i r s t  two p a i r s  of l egs ,  the second 
p a i r  of which may be shaped somewhat l i k e  the  pincers of crabs.  Then 
the  c a p r e l l i d  methodically e a t s  the captured food piecemeal. One i s  
surpr ised  by the  s i z e  of the animals i t  can hold and devour." I a l so  
once observed t h a t  a  shallow-water c a p r e l l i d  species,  probably Cc- 

- prez ta  kroyer i  de Haan, stood upright  on a colony of bryozoans (Fig.  
2a) , s t r e t c h i n g  i t s  two p a i r s  of antennae and a p a i r  of the  second 
gnathopod with s t rong chelae, i n  the "waiting posture". I t  would not 
be unnatural t o  suppose t h a t  our deep-sea c a p r e l l i d  a l s o  has a s i m i -  
l a r  l i f e  h a b i t .  

Fig.  1. Deep-sea capre l l id  col lec ted-a t  JEDs-4, S t .  E 1, 1650-1690 m ,  
o f f  northeastern Honshu, the  main i s l ~ ! n d  of .Japan (drawn from 
a coloured sketch made on board the  E . V .  R y o f ~  Mum) i - - t  5 mn 



Fig .  2. L i f e  h a b i t  of shallow-water 
c a p r e l l i d s  . 
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Cur r en t  work on t h e  c r a b  Geryon t r i d e n s  

S t u d i e s  a r e  b e i n g  under taken  a t  P o r t  E r i n  i n t o  t h e  major b e n t h i c  decapod Crus tacea  of 
' 

t h e  Porcupine Sea-Bight,  namely Munida and Munidopsis spp. and t h e  r e d  c r ab  Geryon 
t r i d e n s  (F ig .  l ) ,  u t i l i s i n g  t h e  Discovery c o l l e c t i o n  a t  t he  10s Deacon Labora tory ,  
Su r r ey .  

Geryon t r i d e n s ,  when mature ,  i s  one of  t h e  l a r g e s t  common decapods i n  t he  r eg ion .  
 ales reach  a  ca rapace  l e n g t h  (CLL of more t h a n  70 mm, though females a r s  considerahl-y 
s m a l l e r  and r a r e l y  exceed 45 mm CL. This  s e x u a l  dimorphism i n  r e s p e c t  t o  s i z e  i s  i m -  
p o r t a n t  i n  t h e  mat ing  behaviour  of  t h e  genus,  e s p e c i a l l y  t h e  p r o t e c t i v e  s t a n c e  and t h e  
manipula t ion  o f  t h e  female undertaken by t h e  male (Mori & R e l i n i  1982; E lner  e t  a l .  
1987) . The c r a b  h a s  a  ba thymet r ic  range from 400 t o  over  1500 m ,  where i t  i s  s~l.cceer".-:~;. 
by e i t h e r  G. gordonae o r  G. a f f i n i s  , depending on l a t i t u d e .  I t  i n h a b i t s  burrows i2 tllml-: 
f i n e  s i l t ,  a s  observed  on photographs taken  by t h e  IOS photos led .  The ovigerous  f ~ j . l - ~ . ! - ' ' . ~  

would appear  t o  remain b u r i e d  throughout  t h e  egg deve lopm~n t ,  a s  t h e r e  was a  s u r p r i s i n y  



paucity of egg-carrying females i n  the catches. This behaviour has been observed i n  
o ther  species ,  most notably flephrops norvegicus, the Norway lobs te r  (Chapman & Rice 
1971) . 

However, what i s  of p a r t i c u l a r  i n t e r e s t  here i s  the  s i z e  s t ruc tu re  i n  re la t ion  t o  
depth mentioned above. The data  obtained from a l l  avai lable  specimens, together with 
some raw s i z e  data  gathered by D r .  A.L.  Rice while on t h e  Geryon 2 cru i se  aboard the 
Thatassa, made it apparent t h a t  the d i f f e r e n t  s i zes  of G. t r idens  were not d i s t r ibu ted  
evenly across the whole depth range. The larger  individuals  were confined t o  the shal-  
lower regions above 700 m ,  while conversely the smaller young crabs were p r a c t i c a l l y  
a l l  found i n  the  deeper waters ,  When the mean CL f o r  each depth i n t e r v a l  was calculated, 
the  p a t t e r n  became c l e a r ,  especia l ly  f o r  males which were caught i n  g rea te r  numbers 
(Fig. 2 ) .  I n  addi t ion  t o  the  data  shown i n  the graph, the re  were almost 150 post-larval,  
s e t t l i n g  young caught by RMT 20 m from the bottom i n  1125 m of water. This pa t t e rn  of 
small crabs a t  depth graduating t o  large  individuals  i n  the shallows i s  s imi la r  t o  
t h a t  found by Wigley e t  at. (1975) i n  G. quinquedens off  the NE of the USA and suggests 
a depth ' r e l a ted  migration during the crabs '  ea r ly  s tages  from i t s  area  of set t lement 
i n  the  deeper water t o  the  region above 700 m where it breeds and is  extremely success- 
f u l .  

The migration of these small crabs (of s i zes  l e s s  than 25 mm) covers extensive ver- 
t i c a l  d is tances  of up t o  900 m ,  but  when t h i s  i s  t r ans la ted  i n t o  the hor izonta l  dis-  
tances involved, by p l o t t i n g  the  sample s i t e s  on a char t  and ca lcula t ing the  minimum 
dis tance  t o  the  ' a d u l t '  a rea ,  the  sca le  of the movement r e a l l y  becomes apparent. To 
reach 500 m depth from s i t e s  a t  around 1000 m would involve moving a d is tance  of over 
30 km, and a s  'much as  60 km f o r  crabs from the deeper samples, . including the  sample of 
s e t t l i n g  young. .Obviously, the  crabs s e t t l i n g  f a r  away from the shallow regions may 
never make it, b u t  even i f  the  adu l t  population i s  maintained by small crabs from a- 
round 1000 m,  t he  d is tances  required t o  reach 500 m are  s t i l l  impressive. 

The quest ion a r i s e s  of why t h i s  p a t t e r n  should occur. I t  would seem t h a t  the opt i -  
mum depth f o r  G. t r idens  t o  breed i n  i s  l e s s  -than 700 m,  which i s  why the younger 
crabs move up t o  the re .  However, there  is  a d i s t i n c t  lack of the smal les t  crabs i n  
these  shallow regions,  the  obvious b e s t  place t o  s e t t l e .  Other work on the Munida spp. 
has shown t h a t  M. sarsi i s  by f a r  the most numerous benthic decapod i n  the Porcupine 
Sea-Bight above 800 m where c e r t a i n  areas  a re  extremely densely populated (up t o  360 
individuals/ha.)  . These munidids a re  a l s o  burrowers, and it i s  therefore  suggested 
t h a t  M. sarsi , '  e spec ia l ly ,  -would out-compete the small G. t r idens  f o r  the  same niche 
and so  the young crabs do not survive here.  In  the deeper water, the Geryon would co- 
h a b i t  with Munidopsis spp. and p a r t i c u l a r l y  Munida tenuimana, which a r e  much l e s s  com- 
mon (maximum densi ty  65 ind. /ha . ) ,  and so  the  competitive s t r e s s e s  would be lessened. 
The crabs therefore  survive t o  migrate back t o  above 700 m, a t  which time they would 
have a t t a i n e d  such a s i z e  t h a t  the smaller  M. sarsi do not  pose such a t h r e a t .  

These f indings a l s o  r a i s e  
Fig.  1. Geryon t r i d e n s ,  female 
CL 21.5 mm. 

quest ions about the  mecha- 
nisms of determining the  
d i rec t ion  of migration, 
d i f f e r e n t  t o  those posed 
by, f o r  ins tance ,  plank- 
tonic  migrations. Do the 
crabs respond t o  changes 
i n  pressure ,  t o  gradient ,  
o r  t o  some o the r  external  
fac tor?  And i f  so,  how do 
they de tec t  the changes? 
Any work o r  thoughts t h a t  
can shed l i g h t  on such 
mechanisms of miqration 
would be grzitef u l l y  re- 
ceived. 

The Brac51-ura as  a 
whole a re  infamous fo;: noi-  
having representa t ives  i n  
the more extr3me depths of 



the  deep-sea, and it would appear from i ts  attempts t o  migrate up the continental  slope 
t h a t  Geryon tr idens  i s  t r u l y  a shallow-water species a t  hea r t .  

F ig .  2. Mean CL a t  depth f o r  
I both sexes of G. tr idens 

Depth (m). 
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Rhizamnina a z g a e f o d s  - a g i a n t  komokiacean foraminifer? 

Since the e a r l i e s t  oceanographic expedit ions were undertaken by the  Lightning and POF- 
cupine, well  over a hundred years ago, it has been known t h a t  la rge  agglutinated Fora- 
minifera a r e  an abundant component of the deep-sea macrofauna. Many species a r e  placed 
i n  the Astrorhizacea. However, phylogenetic re la t ionships  within t h i s  superfamily a r e  . 

unclear, and the  taxon has become something of a dustbin f o r  obscure forms which are  
d i f f i c u l t  t o  accommodate elsewhere. A s  p a r t  of an on-going study of agglutinated fora- 
minifers  i n  NE A t l a n t i c ,  w e  have examined one supposed astrorhizacean species ,  Rhizam- 
mina a t g a e f o h s ,  i n  some d e t a i l  using SEMI TEM and l i g h t  rnicroscopy. 

F i r s t  described i n  1879, t h i s  species has  been found a t  bathyal  and abyssal depth 
i n  most of the  world oceans. Our material  o r i g i n a t e s  from 1320 m i n  the Porcupine Sea- 
b igh t  ( S W  of I r e land)  and approx. 4500 m i n  the  BIOTRANS box (47000-47°30'N, 19°-200W), 
an area  being s tud ied  in tens ive ly  by the  I n s t i t u t  f u r  Hydrobiologie und Fischereiwis-- 
senschaften, ~ a m b u k ~ .  One of us (AG) p a r t i c i p a t e d  i n  the most recent  BIOTRANS cruise  
(Meteor Cruise 3 : July-August 1986) , l ed  by Hjalmar Thiel .  

The t e s t  of R. a~gaeformis i s  a system of branched tubes. During BIOTRANS I V ,  and 
a l s o  the e a r l i e r  BIOTRANS 111 cru3se (Hemleben & Auras 1986),  these tubes were observed 
t o  form tangled clumps, severa l  centimetres ac ross ,  on the surfaces of box cores.  They 
a r e  composed of a t h i n ,  inner  organic l ayer  over la in  by agglutinated p a r t i c l e s .  The 
lumen i s  occupied by a mass of stercomata (waste p e l l e t s )  and an unbranched stra.fid 
protoplasm. I n  TEM the  protoplasm i s  seen t o  be multinucleate ( individual  nucle i  2-4 
pm diameter) and invaded by a l abyr in th ic  system of spaces. These o r ig ina te  a s  deep 
invaginations of  the  outer  surface  of the protoplasm and are  therefore extracellula;:. 
They resemble the  lacunary system described by Lengsf e ld  (1969) i n  another foramif?r, 



AZZogromia lat icoZZaris ,  and may be involved i n  the ex t race l lu la r  d iges t ion of food 
p a r t i c l e s .  - -- 

Our observations on the morphology and cytology of Rhizamina algaeforrnis have con- 
vinced us t h a t  t h i s  species i s  not an astrorhizacean but  i s  r e la ted  t o  the  Komokiacea. 
This superfamily i s  of ten  very abundant i n  the deep sea. I t  was f i r s t  described by 
Tendal & Hessler (1977) and includes a var ie ty  of s trange,  agglutinated foraminifers 
("Diagnosis: Test  consis ts  of complex system of f i n e ,  branching tubules of even diame- 
t e r .  Test  wall simple ; agglutinated p a r t i c l e s  argi l laceous . Stercomata ( faeca l  pe l l e t s )  
accumulate within tubules". Komokiaceans look l i k e  " l i n t ,  nondescript organic de t r i tus ,  
poorly washed b a l l s  of sediment, o r  minor fragments from the surface of some unidenti- 
f i e d  l a rge r  organism"). R. aZgaeformis seems par t i cu la r ly  close t o  the  genus Lana. The 
t r a n s f e r  of a species from the  Astrorhizacea t o  the.Komokiacea has happened before i n  

, the  case of Nomanina conferta (Norman) (l. c .  : 181) . However, i f  R. aZgaeformis is  a 
komokiacean, then it i s  a g i a n t  representa t ive  of the taxon, being an order of magni- 
tude l a r g e r  than any of the current ly  described species.  

Piece of l i h i z m i n a  a ~ g a e f o m i s  tube from Porcupine Sezbiyht  (1320 m ) .  
Lef t :  Wider form composed mainly of complets and fracpentary GcLobit~e~-i:;za shcllz. 
Right: Narrow form composed mainly of GZobiprina f r apen t .  scale bar = 100 urn. 
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E r r a t i c  s tones  a s  subs t ra tes  f o r  encrust ing organisms 

Because manganese nodules pose i n t e r e s t i n g  problems f o r  chemists, have po ten t i a l  com- 
mercial importance, and a r e  e a s i l y  col lec ted ,  the  organisms l i v i n g  on t h e i r  surfaces 
have received a c e r t a i n  amount of a t t en t ion .  The most recent  and comprehensive descrip- 
t i o n  of t h i s  important b i o t a  i s  t h a t  of Mullineaux (1987). Evidence t h a t  o the r  hard, 
deep-sea subs t ra tes  a l s o  provide des i rable  residences f o r  encrust ing organisms emerged 
during Meteor Cruise 3, l e d  by Hjalmar Thie l  a s  p a r t  of the BIOTRANS p r o j e c t .  Virtual ly 
every box-core taken i n  the  study area  (47000-47030tN, 190-200W, 4500 m )  yielded a 
. . ... '-. , .- -"erratic ( ice-raf ted)  s tones ,  most of them a few centimetres across and par t -  

. - i~ikGsdd ' above the  sediment surface .  Some t o t a l l y  buried s tones  were a l s o  col lec ted .  
Many stones had a dark, almost black coating,  presmably  of Fe-Mn oxide. 

Surfaces exposed above the sediment usually bore a va r ie ty  of at tached organisms. 
These included metazoans, notably sponges, a c t i n i a r i a n s ,  Stephanoscyphus, bryozoans 
and se rpu l id  worm tubes. However, the  dominant organisms were Foraminifera o r  Foramini- 
fera- l ike  rhizopods. Up t o  8-9 morphologically d i s t i n c t  forms occurred on individual  
s tones .  Among , the  more obvious types noted during a cursory examination a t  sea  were 
the  following : 
1. TeZamina sp .  and Tmidotubus sp . ;  genera f i r s t  described from the NE A t l a n t i c  Liv- 

i n g  ins ide  Bathysiphon tubes (Gooday & Haynes 1983) and a l s o  occurring on Pac i f i c  
nodules (Mullineaux 1987) . 

2 .  Del ica te ,  s o f t ,  ?organic, 'mat-l ike encrus ta t ions  of i r r e g u l a r  ou t l ine  and o f ten  con- 
s ide rab le  extent .  

3 .  Thin, white, mat-like encrus ta t ions  composed of f i n e  sediment and GZobigerina s h e l l s .  
4. Extensive systems of dark-grey, ?organic, branching and anastornosing tubes.  
5. "Whitish, i r r e g u l a r ,  f l a t t e n e d  domes" of Gooday & Haynes (1983) . 
6.  A v a r i e t y  of komokiaceans, most of them forming low, light-coloured mounds. 
7 .  I so la ted  white domes (?Cri th ionina) .  
8. I so la ted  yellow domes ( ? P s m o s p h a e r a ) .  
9.  Homosina normani Brady. 
10. Coiled, multichambered, agglutinated t e s t s  (probably trochamminaceans) + 

The densi ty  of coverage on exposed surfaces  varied considerably. Sometimes, only a 
few organisms were-a t tached;  i n  o the r  cases more than 50% of the surface was obscured 
by extensive mat-like growths. The undersurfaces of exposed stones and the  surfaces  of 
buried stones sometimes c a r r i e d  a few a t tached foraminifers b u t  were never densely 
encrusted . 

I n  general ,  the  assemblages show a s t r i k i n g  s i m i l a r i t y  t o  thoso recorded by 14ulli- 
neaux (1987) and a l s o  include elements of the  ~ a t h y s i p h o n  tube fauna described by 
Gooday & Haynes (1983) . From t h i s  very quick perusal  of L i e  BIOTRANS mater ia l ,  i t  seems 
t h a t  e r r a t i c  s tones may provide an important subs t ra te  f o r  at tached,  deep-sea oi:r,;?flisinz, 
p a r t i c u l a r l y  rhizopods. 

- -- 
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You b o w ,  Herbert, there are times 
when I wish I had gone into riiarine 

Deep-sea biology c ru i se  t o  the  Portuguese slope 

I n  l a t e  October and e a r l y  November 1986 b i o l o g i s t s  from the U.K.  were involved i n  a 
cruise  t o  examine the  benthic ecology of the  slope and submarine canyons off  the west 
coast  of Portugal.  R.R.S. Challenger l e f t  Madeira on the  30th October, and the  slope 
t o  the south of Cape SanVincent was sampled by box corer ,  Agassiz trawl and camera a t , .  
approx. 500 m depth i n t e r v a l s  down t o  c .  4000 m. The San Vincent Canyon was then sur- 
veyed by PDR and subsequently sampled using both camera and 2 box cores a t  each s t a -  
t i o n  a t  500 m depth i n t e r v a l s  down t o  4500 m.  One of the box cores was sieved t o  ex- 
t r a c t  the  benthic inver tebra tes  which w i l l  be used t o  supplement data  from box cores 
fu r the r  north i n  the  NE At lan t i c  taken by John Gage (SMBA) .  The second box core was 
subcored and the subcores used f o r  geotechnical and microbial analys is  by Peter  
Meadows (University of Glasgow) o r  fo r  geochemistry and rheological proper t ies  (S . J .  
.Wakefield and A.E.  Jarnes, U.C. Swansea). Owing t o  de te r io ra t ing  weather condit ions,  
it was not poss ib le  t o  continue the box coring programme along the Portuguese slope,  
but  t h i s  was s u b s t i t u t e d  by use of the Agassiz trawl and epibenthic s l e d  samples. 
Total catch was r e l a t i v e l y  small but  contained a good var ie ty  of benthic inver tebra tes .  
Much of this mater ia l  i s  being used f o r  reproductive and bioenergetic analysis ,and the 
isoenzyme s t r u c t u r e  of a number of species i s  being compared with t h a t  of these found 
fu r the r  north i n  the NE At lan t i c .  The c r u i s e  ended a t  Barry, U.K.on 1'3 Movembe.r,1986. 

P .  A .  Y>-l-er 
University C~ll-ege , Swan.,r-,:a 



The f i r s t  major assault  
on the Indian Ocean 

A . L .  Rice ( e d . ) :  
Deep-Sea challenge. The 
John ~ u r r a y / ~ a b a h i s s  
Expedition t o  the 
Indian Ocean 1933-34. - 
UNESCO, P a r i s ,  336 pp. ,  
42 f i g s .  
(ISBN 92-3-102400-0) . - 
£21. 

Washing a dredge haul 
on deck 

The e a r l y  years of oceanography were character ized by a s e r i e s  of expeditions general- 
l y  r e fe r red  t o  by the  name of the  ship  employed. Most of these expedit ions,  besides 
t h e i r  s c i e n t i f i c  r epor t s ,  r e su l t ed  i n  more o r  l e s s  popular books describing the  work 

- - 

on the  s h i p  and smaller  and larger, events a t  sea  and on land. 
The "John Murray" expedition has been an exception: f i r s t l y  i t s  o f f i c i a l  name i s  

t h a t  of  the  man whose bequest formed the  economic base fo r  the expedition; secondly 
it i s  not  u n t i l  now t h a t  "the book" on the expedit ion appears, ably ed i t ed  by Tony 

* Rice, who has a l s o  authored sect ions  of the  book, s t a r t i n g  with an account of the  h i -  
s t o r i c a l  background of the  expedition. 

S i r  John Murray (1841-1914) made a bequest deciding t h a t  the 
money were t o  be applied t o  " s c i e n t i f i c  research o r  investiga- 
t i o n s  o r  explora t ion which a r e  l i k e l y  t o  l ead  t o  an increase 

"- $%P- -.. I 

of na tu ra l  knowledge and espec ia l ly  i n  the science of ocea- 
nography and limnology". By 1931 a considerable sum had 
accumulated, and it was decided t h a t  £20,000 should be 
used t o  f inance a major oceanographic expedit ion.  S i r  
John's  son, I . C .  Murray e n l i s t e d  the advice of  Prof.  
Stanley Gardiner and D r s  E . J .  Allen and W.T. Cblman. 

The poorly known western Indian Ocean was chosen + -. - - 
a s  the  working a r e a  of the  expedition. Several  sh ips  ' I '  . . .* .l 

. : ... 
were considered f o r  the  purpose, and the  Egyptian ", .,!$ J . .. . : - -  
government was approached with a suggestion t h a t  
Egypt should undertake a synchronous expedit ion i n  
the  Red Sea. The government f e l t  , '- - 4 
t h a t  they d id  not  have the  exper- . >L 

t i s e  required,  b u t  suggested t h a t  
t h e i r  vesse l ,  the  "Mabahiss" (618 
displacement tons), should be used 
f o r  the  expedit ion,  which should 
a l s o  i n v e s t i g a t e  the  Red Sea; 
Egypt would a l s o  .provide s t a f f  
members, inc luding some s c i e n t i s t s  ; 
thus the  expedit ion developed i n t o  

. .... 
a j o i n t  British-Egyptian p r o j e c t .  .. . - 
The appointed s c i e n t i f i c  leader  " 
was Lt.-Col. R.B.  Seymour who had 

.. -- -.,.. .. .. .P. . . .. 
. . . .  . . i-.' . ..-4:- . many years  of previous experience ...... . . , . - 2 . .  'd.1: - - 

,.:-z*+ 7 :  . - - .- -- . - -., C:.---" 1-  ->.%i5,7&-a+.%??-*:.' *z' 
'..I .,. . ., - . . ._ _ __I C..- 

--v..:..: - . 
a s  a Surqeon-Naturalist on the  . . . e . c : .  . - 

-. , . . .- -; p-;-.-. -- 1 .. + 

R.1.M.S. l l~nve~s t iga to r" ,  working 5 . -  1 .--.-__ . -- -::->r7,7T - -%-.--. . - .c&..'. ' ',.,. '.. . ..; ; .., , .  "-X.-- 

&V-,- - . . , . ;, <,,.;;:-.- - ::* c. : _ . . .  - . _ ....,-. *.. , .. .. &L. - --... .a 

i n  the  eas te rn  and c e n t r a l  p a r t  of -- - .. .. , k ? ~ G L . r . a  

the  Indian Ocean. The t o t a l  s t a f f  . . . - . .. 

of the  "Mabahiss" amounted t o  40 .  H.E . M . S .  "Mabahiss" and S i r  John ivlurray 



GZyphocrangon rnabahissae calman, 

The Br i t i sh  Museum (Nat . H i s t  . ) 
has held a manuscript by Sewell, 
giving a narra t ive  of the expe- 
d i t i o n .  I t  forms the  main p a r t  of 
the  book and gives a r a the r  de- 
t a i l e d  p ic ture  of the da i ly  l i f e  
on the crowded ship ,  including 
the  hardships and d i f f i c u l t i e s  
encountered. The f i r s t  few days 
of work were f a r  from promising, 
and a reader who has worked on a 
research vesse l  must f e e l  the d is -  
appointment of the s c i e n t i f i c  
s t a f f  when the gear f a i l e d  o r  was 
l o s t .  On the t h i r d  day of opera- 

t i o n  an accident  happened which could have been f a t a l :  "When there were s t i l l  some 
1900 metres of wire o u t ,  t h e r e  was a loud bang; the s t rong chain by which the  meter 
wheel was attached had pa r ted  and the heavy wheel sho t  away l i k e  a stone from a cata-  
p u l t  .. passed between Macan and myself and plunged i n t o  the sea .. I f e l t  the wind 
of it a s  it went by"; on t h i s  occasion 1800 metres of wire were l o s t .  On the whole the 
expedit ion l o s t  much c o l l e c t i n g  gear and other  equipment and considerable amounts of 
wire were inadver tent ly  deposited on the sea  f loor .  Moreover the chief  engineer was 
badly gassed when repa i r ing  the  r e f r i g e r a t o r ,  and severa l  members got  malaria follow- 
ing  a v i s i t  t o  Mombasa. The crowded condition onboard was of course a problem; t o  add 
t o  t h i s  the l imi ted  space f o r  a while had t o  be shared with 20 l i v e  sheep, purchased 
t o  provide f resh  meat. 

The e d i t o r  has had the  good idea  t o  annotate events mentioned by Sewell with sev- 
. .:.-. 1.-z e x t r a c t s  from t h e  d iary  of the  s h i p ' s  master, K . N .  MacKenzie. Thus, on the  

f i r s t  attempts t o  use the  gear MacKenzie commented.: "The whole day spent  i n  shooting 
deep-sea t rawl ,  a p e r f e c t  exhibi t ion  of the uselessness of shore people on board ship,  
most of them ha l f  sea-sick and flopping around deck l i k e  so many American t o u r i s t s " .  
However, on the whole the  s h i p ' s  company got  along very well ;  the only indicat ion of 
pe r sona l i ty  c lash  being t h a t  between Sewell and MacKenzie. Sewell seems t o  have been 
an exce l l en t  s c i e n t i f i c  l eader .  

A chapter  .is devoted t o  biographical  notes on the  s c i e n t i s t s  and o f f i c e r s  of the 
expedit ion,  t e l l i n g  t h e i r  l a t e r  career .  Two of the  sec t ions  are wr i t t en  by members of 
the  expedition: H.C. Gilson and T.T. Macan, both of whom switched over t o  limnology. 

A following chapter ,  by Tony Rice, dea l s  with the his to ry  of the  ship ,  which i s  
s t i l l  ex tan t  i n  Alexandria, being owned by the University of ~ l e x a n d r i a ,  which p l a n s t o  
convert  it i n t o  a f l o a t i n g  oceanographic museum. 

The l a s t  chapter,  w r i t t e n  jo in t ly  by the  l a t e  D r .  G.E.R.  Deacon and Tony Rice, 
summarizes the  s ign i f i cance .o f  the  expedit ion.  The p o l i t i c a l  importance i n  England . 

was i n s i g n i f i c a n t ,  but  i n  Egypt it meant t h e  s t a r t i n g  point  of oceanography. 
The s c i e n t i f i c  r e s u l t s  a r e  s t a t e d  t o  have been t o  some extent  overlooked by poste- 

r i t y ,  somewhat unjus t ly  it seems. Among the  r e s u l t s  were important contr ibutions t o  
the'knowledge of the  bottom topography of t h i s  poorly known p a r t  of the world ocean, 
obtained from echo-sounder records of the  g rea te r  p a r t  of the expedit ion 's  t r ack ;  in-  
formation was obtained on water exchange between the Red Sea and the  Gulf of Aden, 
and on the  ni trogen cycle of the  region; a more o r  l e s s  azoic area of the sea f l o o r  
a t  depths between 100 and 1300 metres off  t h e  coast  of Arabia and the  Gulf of Onlan 
was discovered; l a s t  b u t  not  l e a s t  Sewell 's  papers on copepods should be mentioned as 
one of the most important b io log ica l  r e s u l t s  of the  expedition. 

. - 

. .  . 

Bathymicrops sewe Zi 
Norman ,' 19 39 

-.. : 



The exped i t i on ' s  r e p o r t  comprises 64 papers i n  11 volumes, a l t oge the r  about 3800 
pages (no t  8500 a s  s t a t e d  on p .  3161) published between 1935 and 1967; i t  is  worth 
no t ing  t h a t  Sewell himself  con t r ibu ted  9 papers,  covering more than 1600 pages, over  
40% of  t h e  t o t a l  r epo r t !  

The postwar upsurge i n  oceanographic research has no doubt made p a r t i c i p a t i o n  i n  
research  a t  s e a  l e s s  "romantic" (al though s t i l l  a very a t t r a c t i v e  occupation) . There- 
f o r e  accounts on t h e  p ioneer ing  expedi t ions  of t h e  "good o l d  days" make f a s c i n a t i n g  
reading.  This  book i s  no except ion;  it is  highly readable  and a t t r a c t i v e l y  produced. 
We should be  g r a t e f u l  t o  Tony Rice t h a t  h i s  wel l  known i n t e r e s t  i n  t he  h i s t o r y  of 
oceanography has  induced him t o  t ake  t h e  t rouble  of  having t h i s  book publ ished.  

JQrgen Knudsen 
Zoological Museum, Copenhagen 

The s h i p s  t h a t  l a i d  t h e  foundat ions 

A.L. Rice: B r i t i s h  Oceanographic v e s s e l s  1800-1950. - The Ray Socie ty  (c/o B r i t i s h  
Museum (Na t -Hi s t  .) , 1986, 193 pp . ,  96 f i g s .  (ISBN 0-903874-19-9) . - E L 8  . 
Increased  i n t e r e s t  i n  t h e  h i s t o r y  o f  oceanography emerged about twenty years  ago wi th  
t h e  f i r s t  i n t e r n a t i o n a l  congress on t h i s  s u b j e c t  i n  Monaco and was g r e a t l y  advanced 

c0nnecti.m- w i t h  t h e  centenary of t h e  Challenger Expedition. The focus has mainly 
methods and achievements of i nd iv idua l s  r a t h e r  than  on t h e  a c t u a l  

oceanographic exped i t i ons  and t h e i r  sh ips .  ~ l t h o u g h  much information can be found i n  
genera l  accounts  o f  high s t anda rd ,  from Wywille Thomson and Murray, t o  W f i s t ,  Margaret 
Deacon and Susan Schlee ,  t h e r e  i s  neve r the l e s s  a pronounced lack  of  e a s i l y  a v a i l a b l e ,  
exhaust ive and concise  d a t a  on exped i t i ons ,  personnel  and s h i p s ,  with t h e  except ion  
o f  those  o f  a few c o u n t r i e s .  

A s  many w i l l  know from h i s  papers ,  Tony Rice has  a keen i n t e r e s t  i n  t he  h i s t o r y  of 
oceanography, a l though he ~ o d e s t l y  regards  himself a s  an  amateur h i s t o r i a n .  I n  o r d e r  
t o  save himself  t h e  t r o u b l e  of  repea ted ly  looking up t h e  same information Tony, i n  t h e  
l a t e  1970 ' s ,  s t a r t e d  an index on var ious  d e t a i l s ,  r e f e rences ,  e t c .  on v e s s e l s ,  p a r t i -  
c u l a r l y  t h e  l e s s  well-known ones. This  has  gradual ly  evolved i n t o  a whole book. There 
i s ,  however, a f a r  c r y  from h i s  simple index t o  t h e  p r e s e n t  book with i t s  wonderful 
i l l u s t r a t i o n s  and enormous weal th of  information,  c o l l e c t e d  and e d i t e d  by the  so-cal led 
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Sub.-Lieut. W . J . J .  Spry e s c o r t i n g  two l a d i e s  of  d rama t i ca l ly  d i f f e r i n g  bu i ld .  



amateur mainly i n  h i s  spare  time. 
The scope of  the  contents  was 

l i m i t e d  t o  B r i t i s h  . s h i p s ,  p a r t l y  
because including fore ign ships  
might have extended t h e  work f o r  
yea r s ,bu t  a l s o  because of  t h e  ob- 
vious domination af t he  B r i t i s h  i n  
marine open-ocean research during 
most of  the  19th  century. Hopeful- 
l y ,  some day Tony w i l l  succeed i n  
e d i t i n g  a s i m i l a r  book on o the r  
nat ions '  oceanographical v e s s e l s ,  
aided by s e l e c t e d  and dedicated 
people i n  those countr ies .  

The s t a r t i n g  da te  o f  1800 was 
chosen r a t h e r  a r b i t r a r i l y .  I n  he r  
Foreword Margaret Deacon o u t l i n e s  
17th  and 18th century examples of  
what might more o r l e s s  reasonably 
be defined a s  s c i e n t i f i c  research 
a t  sea ,  b u t .  by . the  e a i l y  .1800s 

Model of H.M.S. Lightning. Natn. Maritime Mus 

t h i s  research was w e l l  e s t ab l i shed  . - 
a s  an i n t e g r a l  f e a t u r e  of  maritime 
explorat ion.  1950 and s h o r t l y  a f t e r  represents  t h e  termination of the  r a t h e r  p ro t rac ted  
and sometimes circumnavigating expedit ions which were i n i t i a t e d  by the  ChaZZenger i n  
1870's and which by 1950 had been genera l ly  s u b s t i t u t e d  by multi-ship operat ions o r  
ind iv idua l  c ru i ses  with more d i s t i n c t  s c i e n t i f i c  and geographical objec t ives .  

The determination of  whether a s h i p  can be considered a s  an "oceanographic vesse l"  
and thus  be included must have been a d i f f i c u l t  one. The author ' s  d e f i n i t i o n  is  " a l l  
vesse l s  from which s i g n i f i c a n t  oceanographic observations were made a s  long a s  t h i s  
work was conducted i n  t h e  open ocean, t h a t  i s  beyond t h e  Continental Shelf" .  Thus, 
f i s h e r y  research vesse l s ,  sh ips  operated by t h e  marine l abora to r i e s ,  and naval vesse l s  
have, with c e r t a i n  exceptions,  been excluded. 

The t o t a l  number of  s h i p  e n t r i e s  is  119. The sh ips  a r e  arranged a lphabe t i ca l ly  ac- 
cording t o  t h e i r  name while serving a s  research vesse l s .  For each vesse l  the  following 
d a t a  a r e  given, i f  ava i l ab le :  type of  sh ip ,  length and beam measurements, tonnage (with 
a very des i rab le  explanation of the  s i x ( ! )  d i f f e r e n t  c a t e g o r i e s ) ,  engine power, l o c a l i t y  
and d a t e  of bui ld ing,  personnel (chief  s c i e n t i s t  and, i f  s i g n i f i c a n t ,  o the r  s c i e n t i s t s ,  
t h e  commander and o t h e r  crew members), da te  and genera l  route  of  oceanographic c r u i s e  
o r  c r u i s e s ,  main ca tegor ies  of work c a r r i e d  o u t  and major s c i e n t i f i c  r e s u l t s .  

Such a long l i s t  o f  items may sound p r e t t y  boring,  b u t  the  t e x t  i s  v iv id ly  w r i t t e n  
and Tony has been successful  i n  h i s  at tempt t o  p u t  t h e  main voyages i n t o  t h e  o v e r a l l  . 
context  of developing science.  Thus, with the  a i d  of  t h e  chronological ly arranged l i s t  
it is  poss ib le  t o  g e t  an impression of  the  progress of ocean sc ience ,  p a r t i c u l a r l y  i n  
B r i t a i n ,  by following the  expedit ions i n  the  order  i n  which they were c a r r i e d  ou t .  
Since appropr ia te  technology has pa id  a g r e a t  r o l e  i n  the  development of  oceanography 
t h e  use of  s p e c i f i c  instruments is o f t e n  included i n  the  accounts. 

Of course the  amount of  da ta  presented has t o  be kep t  b r i e f ,  b u t  each e n t r y  contains 
references t o  both contemporary and subsequent sources of  more d e t a i l e d  information. 
The bibl iography comprises more than 250 references ,  t h e  compilation of  which must have 
kept  Tony very busy indeed. 

What makes t h e  book p a r t i c u l a r l y  a t t r a c t i v e  a r e  t h e  i l l u s t r a t i o n s .  Tony has suc- 
ceeded i n  digging up pa in t ings ,  drawings o r  photographs of about 60% of the  v e s s e l s ,  
many wi th  a l o t  of atmosphere and some shown i n  a sea-sickening ga le .  There a r e  th ree  
wonderful photographs of s tern-looking personnel,  on theCTaZlenger in1873,  on t h e  
Alert  i n  1875-76 and on the  o l d  Discovery, with personnel of the  W i l Z i a m  Scoresby, e t c .  
(year  n o t  given) . The book a l s o  contains about 25 .useful  cha r t s  with rou tes ,  redrawn 
from o l d  sources o r  reconstructed from accounts of the  r e s u l t s .  There i s  even a sketch 
of  an unknown f i s h  species  found frozen t o  the  bows of H . M . S .  Terror  and ea ten  by t h e  
s h i p ' s  c a t  before  it could be properly studied! 

I n  addi t ion  t o  t h e  chronological l i s t  and the  references  the  book contains an 
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index of personnel with 
names of the sh ips  they 
served on and a general  
index with geographical 
areas inves t iga ted ,  names 
of the B r i t i s h  vesse l s  and 
some foreign ones mentioned 
i n  the  t e x t  (country indi -  
cated only occasionally i n  
the index) ,  e a r l i e r  and 
subsequent ship  names, e t c .  

Readers of t h i s  News- 
l e t t e r  w i l l  no doubt be 
espec ia l ly  i n t e r e s t e d  i n  
the discoveries made i n  
deep-sea biology i n  the  
good o ld  days, such a s  the  
voyage of the  Cyczops i n  
1857 which provided what 
was considered t o  be the 
world 's  most pr imi t ive  or- 

Deck arrangement f o r  dredging aboard H .  M .  S .  Porcupine. ganisrn, chr is tened BathyEus 
From Capt. E.K.  Calver ' s  1869 Porcupine Journal .  by T.H.  Huxley; b u t  on the 

ChaZ Zenger it  was eventuauy 
.shown by Buchanan t o  be merely p r e c i p i t a t i o n  o f  calcium phosphate from the  sea  water 
when alcohol was added t o  the  samples. O r  the  Mediterranean expedition of the  Beacon 
i n  1941-42 during which Edward Forbes formulated h i s  i n f l u e n t i a l  "Azoic theory".  This 
was contradicted by a number of f indings which were remarkably overlooked: e .g.  the ' 

l i v i n g  deep-sea s t a r f i s h  obtained by John Ross on the  IsabeZZa already i n  1818, the  
b r i t t l e  s t a r s  co l l ec ted  by the  Buzzdog i n  1860, not  t o  mention the  "teeming animal l i f e "  
on the  a n t a r c t i c  cont inenta l  s lope discovered by the  Erebus and Terror i n  1841 (two 
years l a t e r  both sh ips  were abandoned i n  the  Canadian Arct ic ;  none survived, and a s  
r ecen t ly  a s  1984 the  remarkably well-preserved body of one member of the p a r t y  was un- 
covered) . 

The f i n a l  blow t o  the  azo ic  theory came with the  enormously s i g n i f i c a n t  Northeast 
' A t l a n t i c  c ru i ses  of the  paddle gunvessels H.M.S. Lightning i n  1868 and H.M.S. Porcu- 
pine the  following year ,  a s  wel l  a s  the  Shearwater i n  the  Mediterranean i n  1871, imme- 
d i a t e l y  followed by the  ep ic  Challenger circumnavigation. Less well-known, l a t e r  a c h i e ~ ~  
ments were those of the  Oceana i n  1898 and the Percy Sladen Trust  Expedition on the  
Sealark i n  1905. 

Tony Rice hopes t h a t  h i s  book may be regarded a s  "a t r i b u t e  t o  the  many s a i l o r s  
and s c i e n t i s t s  who o f ten  made t h e i r  contr ibut ion t o  the  progress of oceanography under, 
f a r  from i d e a l  condit ions".  I f e e l  sure  t h a t  h i s  hope w i l l  not be disappointed. 

P.S. Tony Rice has been t o l d  of  two e r r o r s  i n  o f f i c i a l  information he was given. The 
p i c t u r e  of the Shearwater i s  of a sh ip  of 1901. The photograph of the Egeria i s  of  
another sh ip .  

5 Torben Wolff 
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