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NEWSLETTER. Two new fea tu re s  appear i n  t h i s  PN. "Around the  Marine 
Labora tor ies"  (p.33) devotes i t s  f i r s t  number t o  the o l d e s t  B r i t i s h  
l abo ra to ry ,  Dunstaffnage, formerly a t  Mi l lpo r t .  We hope i n  time t o  
po r t r ay  o the r  l a b o r a t o r i e s ,  both l a r g e  and smal l ,  inc luding ,  i f  our 
French co l leagues  w i l l  so  favour u s ,  some from the French A t l a n t i c  
coas t .  A "Notes and News" s e c t i o n  begins on p. 29. We ask you, the 
Members, t o  send i n  s h o r t  p ieces  t o  keep t h i s  s e c t i o n  s a i l i n g .  Remember 
t h a t  what i s  common knowledge t o  you may be news t o  o the r s .  

MEMBERSHIP. Are you i n  touch wi th  any young s c i e n t i s t s ?  Membership of 
Porcupine w i l l  permit them t o  a t t end  our meet ings,  a  va luable  c o n t r i -  
bu t ion  t o  t he  educat ion of any l a r v a l  marine b i o l o g i s t .  Entrance i s  but  
Â£ and the  annual subsc r ip t ion  only Â£2 which inc ludes ,  normally,  r e c e i p t  
of t h ree  PNs. Porcupine Treasurer  i s  M r .  D. Heppel l ,  Royal S c o t t i s h  
Museum, Edinburgh EH1 1JF. 

THOSE STRANGE BEASTS a t  Wembury, Plymouth (PN Vol. 2 ,  p. 9 )  were, a s  
s eve ra l  Members c l e v e r l y  pointed o u t ,  the cur ious  hydroid Myriothela 
cocks i  (Vigurs) .  

FUTURE MEETINGS. 1. The next  meeting w i l l  be a  j o i n t  f i e l d  meeting wi th  
the  Conchological Soc ie ty  on S a t .  and Sun. 19 and 20 September 1981 a t  
R h o s s i l i ,  Gower, Wales. Leader,  D r .  P. Graham Oliver .  Meet Rhoss i l i  c a r  
park a t  10.00 Sa t .  19. Accommodation i s  a v a i l a b l e  a t  the Worms Head 
Hote l ,  Rhoss i l i  (044 120 512). Members must make t h e i r  own arrangements 
f o r  t h i s .  Contact address :  M r .  Tom Pain,  47 Reynolds House, Millbank, 
London, SW1P 4HP (01 821 7674). 

2. A j o i n t  meeting wi th  the  Coelentera te  Group on "The 
Biology of Coelen tera tes  i n  European Waters" w i l l  take p lace  on Sa t .  and 
Sun. 26 and 27 September 1981 a t  the  Department of Bio logica l  Sciences,  
The Poly technic ,  Portsmouth. A l e a f '  about the  meeting i s  included 
wi th  t h i s  PN. Contact address :  D r .  M.A. Ca r t e r ,  Dept. of Bio logica l  
Sc iences ,  The Polytechnic,  Portsmouth (0705 27681). 

Frank Evans, Hon. Ed i to r .  
Dove Marine Laboratory,  Cu l l e r coa t s ,  North Shie lds  NE30 4PZ, England. 
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REPORTS OF THE MEETING AT PLYMOUTH (con t inued  from Vol. 2 ,  No. 1 )  

SPATIAL AND TEMPORAL CHANGES I N  A SUBLITTORAL, EPIBENTHIC ASSEMBLAGE 

J . A .  Rubin 
Underwater C e n t r e ,  The P o l y t e c h n i c ,  Drake C i r c u s ,  Plymouth 

Marked-out a r e a s  on a  rock  f a c e  8  m e t r e s  below c h a r t  datum + L 

were photographed c o n t i n u o u s l y  from June  1979 t o  June  1980 and 
p e r c e n t  cover  o f  t h e  ep iben thos  determined by means o f  p r o j e c t i n g  
35 mm t r a n s p a r e n c i e s  on t o  a  g r i d  o f  p o i n t s .  

Values o f  t h e  anthozoan Corynac t i s  v i r i d i s  and t h e  a r b o r e s c e n t  
bryozoans C h a r t e l l a  papyracea and S c r u p o c e l l a r i a  sc ruposa  were 
examined by means o f  a  complete two-way a n a l y s i s  o f  v a r i a n c e  which 
enabled bo th  s p a t i a l  d i f f e r e n c e s  and temporal  changes t o  be 
determined.  

S .  sc ruposa  e x h i b i t e d  cover  v a l u e s  up t o  60% i n  June 1979,  
dying back d u r i n g  t h e  w i n t e r  and r e t u r n i n g  t o  t h e s e  f i g u r e s  a  year  
l a t e r .  C.  papyracea e x h i b i t e d  maximum v a l u e s  i n  October ,  w h i l e  
i t  was more d i f f i c u l t  t o  determine a  c l e a r ,  annual  c y c l e  f o r  
C.  v i r i d i s  which showed g r e a t e r  s p a t i a l  t h a n  temporal  v a r i a t i o n s .  

PHOTOGRAPHIC AND TV SURVEYS OF BENTHOS I N  THE ENGLISH CHANNEL 

N.A. Holrne 
The Marine B i o l o g i c a l  Labora to ry ,  C i t a d e l  H i l l ,  Plymouth. 

A towed s l e d g e  c a r r y i n g  t e l e v i s i o n  and pho tograph ic  cameras 
i s  b e i n g  used f o r  su rveys  o f  t h e  s e a  bed and i t s  fauna i n  t h e  
E n g l i s h  Channel. The TV camera i s  i n c l i n e d  forward a t  350 t o  t h e  
h o r i z o n t a l ,  scann ing  a  w i d t h  o f  68 cm of  s e a  bed. TV o b s e r v a t i o n s  
a r e  made q u a n t i t a t i v e  by an odometer wheel a t  t h e  back o f  t h e  s l e d g e  
which t r a n s m i t s  a  s i g n a l  each r e v o l u t i o n ,  which i s  fed i n t o  t h e  
a u d i o - t r a c k  o f  t h e  v i d e o r e c o r d e r .  Photographs a r e  t aken  by a  
motor i sed  35 mm Nikon camera w i t h  wide-angle l e n s  and hav ing  a  
magazine back t o  accommodate 250 exposures .  T h i s  camera p o i n t s  
v e r t i c a l l y  down t o  cover  0.2 m^ o f  s e a  f l o o r .  Photographs a r e  
normal ly  t aken  on c o l o u r  r e v e r s a l  f i l m ,  which i s  l a t e r  p r o j e c t e d  
f o r  a n a l y s i s .  The camera can  be t r i g g e r e d  manual ly  from t h e  s h i p ,  
o r  a t  f i x e d  t ime i n t e r v a l s ,  b u t  r e c e n t l y  f i r i n g  of t h e  camera has  
been l i n k e d  t o  r o t a t i o n  o f  t h e  odometer wheel ,  s o  t h a t  photographs  
a r e  a  c o n s t a n t  d i s t a n c e  a p a r t .  

By means o f  t h i s  equipment i t  i s  p o s s i b l e  t o  su rvey  wide a r e a s  
o f  s e a  bed,  t h e  main l i m i t a t i o n  b e i n g  t h e  t ime needed f o r  subsequent  
a n a l y s i s  o f  f i l m  and v i d e o t a p e .  The gear  h a s  proved u s e f u l  f o r  
e s t i m a t i n g  s t o c k s  o f  Queens (Chlamys o p e r c u l a r i s )  and S c a l l o p s  
( P e c t e n  maximus) f o r  which t h e r e  i s  an  impor tan t  f i s h e r y  i n  t h e  
r e g i o n  i n  some y e a r s .  Other members o f  t h e  fauna which can be 
e s t i m a t e d  q u a n t i t a t i v e l y  i n c l u d e  s t a r f i s h ,  b r i t t l e - s t a r s ,  s e a  
u r c h i n s ,  l a r g e r  c r u s t a c e a n s ,  a l s o  c o l o n i e s  o f  Alcyonium, h y d r o i d s ,  
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and bryozoans .  Off Plymouth conspicuous  t r a c k s  made on t h e  
bottom by towed f i s h i n g  gear  a r e  o f t e n  v i s i b l e .  
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SUBTIDAL ROCKY COMMUNITIES I N  THE CONCARNEAU-GLENAN AREA 

A .  Cas t r i c - F e y  
L a b o r a t o i r e  de B i o l o g i c  Marine,  29110 Concarneau, France.  

An i n v e s t i g a t i o n  o f  s u b l i t t o r a l  communities by d i v i n g  was 
c a r r i e d  o u t  some y e a r s  ago,  a t  t h e  Glenan ' s  I s l e s  i n  South 
B r i t t a n y ,  a  s i t e  9 m i l e s  o f f s h o r e  o f  Concarneau Harbour ,  f a r  
from c o a s t a l  i n f l u e n c e s .  The c h a r a c t e r i s t i c  f e a t u r e s  o f  t h e s e  
communities o f  pure  w a t e r ,  i n  exposed s i t e s  ( 0  t o  6 h ) ,  have 
been i l l u s t r a t e d  a t  t h e  Plymouth mee t ing  by some s l i d e s .  

I n  t h e  s u b l i t t o r a l  f r i n g e  ( 0  - 6m), i n  t h e  undergrowth of 
Laminar ia  d i g i t a t a ,  few s p e c i e s  a r e  a b l e  t o  l i v e  ( s p l a s h  zone)  
b u t  each s p e c i e s  covers  an  impor tan t  a r e a .  C h a r a c t e r i s t i c :  
Umbonula l i t t o r a l i s ,  Trididemnum cereum, E s p e r i o p s i s  fucorum, 
H a l i c h o n d r i a  t o p s e n t i ,  Diadumene c i n c t a ,  Aglaophenia oc todonta .  

The k e l p  f o r e s t  ex tends  u n t i l  26 m ( i n f r a l i t t o r a l  zone) .  I n  
t h e  upper p a r t  (6  - 18m) l a m i n a r i a n s  (L. hyperborea ,  Saccorh iza  
bu lbosa)  a r e  dense ,  t h e  undergrowth shows t h e  g r e a t e s t  d i v e r s i t y ,  
i n  t h e  same way a s  t h e  communities l y i n g  on r o c k w a l l s .  I n  t h e  
lower p a r t  (18 - 26m) l a m i n a r i a n s  (L.  hyperborea)  become more 
spaced ,  t h e  a l g a l  undergrowth becomes monotonous, w i t h  2  dominant 
s p e c i e s  ( ~ i c t y o p t e r i s  membranacea, Bonnemaisonia a s p a r a g o i d e s ) .  
S c a r c i t y  of t h e  fauna and v e r y  c l o s e  e p i b i o s i s  a r e  f e a t u r e s  o f  
t h i s  zone,  which appears  a s  a  t r a n s i t i o n a l  zone w i t h  t h e  
fo l lowing  one.  

There  a r e  no more l a m i n a r i a n s  i n  t h e  c i r c a l i t t o r a l  zone,  whose 
c h a r a c t e r i s t i c  s p e c i e s  a r e :  A x i n e l l i d s ,  t a l l  Hydroids and 
Brachiopods T e r e b r a t u l i n a  c a p u t - s e r p e n t i s  and Meger le ia  t r u n c a t a .  
Algae a r e  s t i l l  p r e s e n t  ( s u c h  a s  Carpomitra  c o s t a t a )  i n  t h e  upper 
p a r t  of t h e  c i r c a l i t t o r a l .  ( c i r c a l i t t o r a l  c o t i e r  de CABIOC'H), b u t  
i n  t h e  Dendrophyl l ia  zone,  beg inn ing  a t  about  50 m ,  no more e r e c t  
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macroalgae a r e  seen because of the darkness.  The r e l a t i v e  
s t i l l n e s s  permits  the l i f e  of t a l l  r i g i d  forms such a s  P o r e l l a  
compressa, Dendrophyllia corn igera  ( C i r c a l i t t o r a l  du l a r g e  de CABIOC'H). 

I n  the s h e l t e r e d  a reas  of the Glenan's I s l e s ,  the  communities 
a r e  somewhat d i f f e r e n t :  Sponges a r e  inconspicuous, the rock i s  
covered wi th  Lithothamiion. Tunicates  a r e  more numberous, i n  the  
same way a s  bugulids  and v a l k e r i i d s .  Algae a r e  heav i ly  charged 
wi th  var ious  ep iphy te s .  We can a l s o  f ind  a t  10 m spec i e s  which, 
i n  exposed s i t e s ,  do not  appear before  30 m. 

I n  order  to  s ee  the  changes of the communities i n  the  v i c i n i t y  
of the  Bay of Concarneau r ece iv ing  unt rea ted  harbour sewages, a  
prel iminary survey was conducted l a s t  summer. Three groups of 
s i t e s  can be d i s t i ngu i shed ,  on the b a s i s  of the  laminarian 
d i s t r i b u t i o n  (lower l i m i t  10 m f o r  L. hyperborea, 14  m f o r  
S .  bulbosa)  and d i s t r i b u t i o n  of the most conspicuous animals.  

a )  S i t e s  near the harbour.  The endofauna of these  s i t e s  
has been showed by GLEMAREC 1980 a s  a  po l lu ted  one. 
The epifauna i s  reduced t o  a  few spec i e s  bu t  p re sen t  i n  
g r e a t  number, such a s  sponges, Ophiothrix f r a g i l i s ,  
Plumularia s e t acea .  The presence of the  harbour spec i e s  
Bugula n e r i t i n a  and the lack  of Echinus e scu len tus ,  
Alcyonium dig i ta tum,  Corynact is  and Eunice l la  a r e  
c h a r a c t e r i s t i c  f ea tu re s .  

b )  S i t e s  near  t he  shore ,  ou t s ide  the  l a s t  harbour beacon, 
where L .  hyperborea, L. ochroleuca and S. bulbosa a r e  
present .  Animal communities become p rog res s ive ly  poor,  
the e p i b i o s i s  becoming very t h i n  by reduct ion  of .sponges,  
e r e c t  bryozoans and po lyc l in ids .  There,  we note  the 
presence of Echinus e scu len tus ,  Alcyonium dig i ta tum,  
Corynac t i s ,  Eunice l la  and var ious  a c t i n i a n s .  

c )  S i t e s  o f f sho re ,  i n  the  proximity of the muddy zone 
occurr ing  i n  the middle of the Bay, where Saccorhiza i s  
p reva i l i ng  o r  even the  alone Laminarian. Other spec ies  
such a s  ~ e t r i d i u m  s e n i l e  f .  d ian thus ,  Nemertesia ramosa, 
Halecium h a l e c i n m ,  Alcyonium glomeratum take p l ace ,  bu t  
the  e p i b i o s i s '  a spec t  remains somewhat close-cropped and 
monotonous, wi th  Corynac t i s  s t rong ly  dominant. 

A t  t h i s  po in t  of the  prel iminary survey,  we may say :  

1. The communities along the shore seem t o  become poorer when 
going ou t  the Bay. 

2 .  The proximity of a  muddy sand bottom br ings  t o  the  s i t e s  
o f f sho re  a  good deal  of spec i e s .  

3 .  There i s  a  c e r t a i n  s i m i l a r i t y  between the s i t e s  o f f sho re  and 
the s h e l t e r e d  s i t e s  of the Glenan's I s l e s  (presence i n  both 
s i t e s  of Alcyonium glomeratum and Epizoanthus m a r i o n i , s i t e s  
bordered by s i m i l a r  sedimentary bottom of "maerl") . 

4. A t  l e a s t ,  the e p i b i o s i s  a r e  i n  the Bay l e s s  r i c h  than i n  the 
Glenan 's  I s l e s .  

END OF REPORTS OF PLYMOUTH MEETING 
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Notes & News 

We w a i t  a t t e n t i v e l y  f o r  r e p o r t s  of  the  success  of a  l i t t l e  book 
by Member Tom Gascoigne e n t i t l e d  "Fine Dissec t ion  of Ascoglossans". 
 asc coigne's long i n t e r e s t  i n  these  small  opis thobranch molluscs  has  
l ed  him t o  s e t  down the methods by which he probed t h e i r  anatomy 
us ing  home-made instruments  and a  p a i r  of very  s t eady  hands. Not of 
very  general  i n t e r e s t ,  you may th ink ,  bu t  you would be wrong, f o r  
Gascoigne's techniques - wel l  descr ibed and i l l u s t r a t e d  i n  the  book - 
a r e  app l i cab le  t o  the  anatomical i n v e s t i g a t i o n  of many o t h e r  smal l ,  
sof t -bodied i n v e r t e b r a t e s .  Copies of h i s  p u b l i c a t i o n  a r e  ob ta inab le  
from the  au thor  a t  16A York Grove, London, SE15 2NY, p r i c e  Â£1 pos t  f r e e .  

Due no doubt t o  the  long r eces s ion ,  the famous Wellcome Marine 
Laboratory i n  Robin Hood's Bay, Yorkshire,  i s  t o  c l o s e  i n  December 
1982. The two academics t h e r e ,  J. Grahame and e s p e c i a l l y  J.R. Lewis, 
toge ther  w i th  a  NERC team c u r r e n t l y  of t h ree  s c i e n t i s t s ,  have made the  
l abo ra to ry  renowned a s  a  c e n t r e  of inshore  ecology. It i s  sad t h a t  a  
programme of c o l l a b o r a t i o n  wi th  marine l a b o r a t o r i e s  of mainland Europe 
t o  look a t  popula t ion  f l u c t u a t i o n s  of s e l e c t e d  inshore  spec i e s  over a  
wide a r e a  must now be l o s t .  What's the  oppos i te  of congra tu la t ions?  
We o f f e r  them t o  the  owners of the  l abo ra to ry ,  Leeds Univers i ty .  

For years  and years  and years  mercant seamen have been w r i t i n g  up 
t h e i r  observa t ions  on s e a  su r f ace  l i f e  i n  the  back pages of t h e i r  
meteoro logica l  l o g  books and sending them i n  t o  the  Met. Off ice  HQ i n  
Bracknel l ,  Berks. And f o r  years  and years  and years  marine b i o l o g i s t s  
d i d n ' t  know these  accounts ex i s t ed .  Recently T. Wyatt and J. Las t  of 
Lowestoft  have copied a  small  f r a c t i o n  of the  r e p o r t s  w i th  a  view t o  
r e s e a r c h i n g  them. Many desc r ip t ions  a r e  of e a s i l y  i d e n t i f i a b l e  
animals (e .g . ,  Physa l i a ,  Pyrosoma) and many more a r e  accompanied by 
drawings o r  photographs. Your E d i t o r ,  by the  way, has  been r e c r u i t e d  
t o  comment on the  more i n t e r e s t i n g  c u r r e n t  s i g h t i n g s ,  i n  a  q u a r t e r l y  
journa l  of meteorology e n t i t l e d  "The Marine Observer", publ ished by 
the  Met. Off ice .  

S t i l l  on the  s u b j e c t  of merchant s h i p s ,  an o ld-es tab l i shed  c h a r i t y ,  
the  Marine Soc ie ty ,  founded o r i g i n a l l y  t o  k i t  o u t  poor wai fs  f o r  a  s e a  
c a r e e r ,  has  more l a t e l y  d i r ec t ed  i t s  funds t o  the  provis ion  of s h i p s '  
l i b r a r i e s  and educa t iona l  f a c i l i t i e s  f o r  B r i t i s h  seafarers , .  Now the  
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Soc ie ty  has appointed a  seagoing t u t o r  i n  marine b io logy ,  
P.V. Horsman, t o  prorhote the s u b j e c t  amongst i n t e r e s t e d  seamen, 
of whom the re  a r e  many. He has made s e v e r a l  succes s fu l  voyages, 
t o  the Gul f ,  t o  the S t a t e s  arid most r e c e n t l y  t o  China and A u s t r a l i a .  

A f t e r  28 years  the "Sarsia"  i s  t o  be exchanged f o r  a  new sh ip .  
The Plymouth l abo ra to ry  i s  hoping t o  take de l ive ry  of t h e i r  new 
vesse l  i n  the summer and we were pleased t o  l e a r n  t h a t  t he  name of 
the replacement i s  t o  be "Frederick Russel l"  a f t e r  a  former d i r e c t o r  
of the l abo ra to ry .  S i r  Freddy, more than almost anyone i n  marine 
biology,  deserves our admirat ion and thanks f o r  h i s  l i f e t i m e ' s  
c o n t r i b u t i o n  t o  our sc ience .  

A t echnica l  r e p o r t  by the h igh ly  respec ted  c o n s u l t a n t s ,  Gaffney, 
Cl ine  & Assoc ia t e s ,  dec l a re s  t h a t  I r e l and  could a t  l a s t  have a  
commercial o i l f i e l d ,  i n  the so-ca l led  Porcupine Basin, 100 mi l e s  west 
of Galway. The s i z e  of the f i e l d  i s  comparable t o  a  medium-sized 
North Sea f i e l d  but  i t  i s  i n  360 metres  of wa te r ,  twice a s  deep a s  
any i n  the  North Sea. I r e l and  needs only  one such f i e l d  t o  become 
s e l f - s u f f i c i e n t  i n  o i l .  

PORCUPINE MEETING I N  THE CHANNEL ISLES, SEPTEMBER 1980 

L i s t  of Molluscan Records 

Shelagh Smith 

New o r  updated records of l i v e  Mollusca. These a r e  compared 
wi th  Seaward (1979) f o r  the  Channel I s l e s  a s  a  whole, e . g . ,  ( a l 7 )  
and wi th  Brehaut (1975) f o r  Guernsey i t s e l f ,  e .g . ,  (aG). Equivalent  
names a s  used i n  Turk (1973) a r e  given where necessary.  

Ju jubinus  montagui 
(Cantharidus montagui) ( ~ 1 7 )  (BG) ( 1 ,  dredgings)  

Lacuna v inc  t a  ( b l 7 )  new t o  Guernsey ( s c a r c e ,  a lgae ,  
LWM 

Lacuna parva ( b l 7 )  (aG) (Common, a l g a e ,  LWM) 

L i t t o r i n a  mariae 

L i t t o r i n a  neglec ta  

L i t t o r i n a  n i g r o l i n e a t a  

new segrega te  record (widespread, common, 
Fucus ) 

11 11 I I (widespread, common, 
c r e v i c e s )  

" (widespread, common, 
c r ev ices )  
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L i t t o r i n a  arcana 

Onoba aculeus 

Manzonia c r a s s a  

P u s i l l i n a  parva i n t e r r u p t a  
(Rissoa parva i n t e r r u p t a )  

R i s soe l l a  diaphana 

Cer i th iops i s  t u b e r c u l a r i s  

Chauvetia brunnea 

P h i l b e r t i a  l i n e a r i s  

Menestho d i v i s a  

Odos tomia acuta  

Odos tomia r i s s o i d e s  
(Odostomia s c a l a r i s )  

Odos tomia t u r r i t a  

Odostomia unidenta ta  

Runcina coronata  

Ancula gibbosa 
(ancula c r i s t a t a )  

Goniodoris castanea 

Crenel la  pr ideauxi  

Musculus cos t u l a t u s  

Musculus d i s c o r s  

Modiolus modiolus 

Pal l iolum tigerinum 
(Chlamys t i g e r i n a )  

Lor ipes  l u c i n a l i s  

new segrega te  record (widespread, common, 
upper shore)  

I I I1 I I ( s c a r c e ,  a lgae ,  LWM) 

(217) (EG) ( 1 ,  c r e v i c e ,  upper shore)  

new segrega te  record ,  spec i e s  o r  subspecies  
(common, a lgae )  

(common, a1 gae 

( 1 ,  under boulder ,  LWM) 

( 1 ,  on Laminaria 
hyperborea) 

( s e v e r a l ,  dredgings)  

( s e v e r a l ,  a lgae ,  LW) 

( r a r e ,  a lgae ,  LW) 

( r a r e ,  a lgae ,  LW) 

( r a r e ,  a lgae ,  LW) 

( 1 ,  under boulder ,  LWM) 

( r a r e ,  a lgae )  

new f o r  Guernsey ( 1 ,  a lgae ,  
LW) 

new f o r  Guernsey ( 1 ,  a lgae ,  
LW) 

(aG) ( s e v e r a l ,  probably common, 
on L. hyperborea s t i p e )  

(aG) ( 1 ,  under boulder ,  LW) 

(aG) (common, a l g a e ,  LW) 

(BG) ( 1 ,  c r e v i c e ,  upper sho re ,  
and juveni les  on 
L. hyperboarea s t i p e )  

(gG) (common, s a n d , ~ T ~ )  
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Lucinoma b o r e a l i s  

Myse l la  b i d e n t a t a  

T r i d o n t a  montagui 
(As t a r t e  montagui)  

Parvicardium o v a l e  
(Cardium o v a l e )  

Parvicardium scabrum 
(Cardium scabrum) 

T e l l i n a  pygmaea 

G a r i  t e l l i n e l l a  

Abra a l b a  

Abra n i t i d a  

Abra p r i s m a t i c a  

Gouldia minima 

( ~ 1 7 )  (EG) ( 1 ,  s a n d , ~ T L )  

(E17) (AG) (common, d r e d g i n g s ,  e t c )  

new r e c o r d  ( 1 ,  d redg ings )  
(specimen i n  Los Angeles)  

(Gafrarium minimum) (E17 

Gastrochaena dubia  ( b l 7  

Thrac ia  v i l l o s i u s c u l a  ( b l 7 )  

Hemisepiola a u r a n t i a c a  
( ?  S e p i o l a  p f e f f e r i )  new r e c o r d  

( s e v e r a l ,  d r e d g i n g s ,  
p robab ly  common) 

( s e v e r a l ,  d redg ings  and 
i n  sand ,  MIL, probably  
common) 

( s e v e r a l ,  s h e l l  g r a v e l ,  
LWM) 

( 1 ,  sand ,  LWM) 

(common, d redg ings  and 
i n  sand ,  LWM) 

( 1 ,  s a n d ,  LWM) 

( 1 ,  sand ,  LWM) 

( 1 ,  d redg ings )  

( 1 ,  c a l c a r e o u s  a l g a e ,  
p o o l ,  MTL) 

( 1 ,  sand ,  LWM) 

( s t r a n d e d  i n  p o o l ,  LWM) 

Dead s h e l l s  a r e  of l e s s  importance,  b u t  t h e  fo l lowing  a r e  perhaps  
of some i n t e r e s t ,  u n l e s s  o t h e r w i s e  s t a t e d  a r e  t h e  f i r s t  t h i s  c e n t u r y :  
M a r g a r i t e s  h e l i c i n u s  (new f o r  Channel I s l e s ,  s o  f a r  from o t h e r  occur-  
r e n c e s  t h a t  f u r t h e r  c o n f i r m a t i o n  w i l l  be s o u g h t ) ,  Skenea c u t l e r i a n a ,  
Lacuna c r a s s i o r ,  Turbona b e a n i i  (Alvan ia  b e a n i i ) ,  Tornus s u b c a r i n a t u s ,  
Caecum glabrum, C e r i t h i o p s i s  j e f f r e y s i ,  T r i p h o r a  adversa  and T r i p h o r a  
p a l l e s c e n s  (new s e g r e g a t e  r e c o r d s  f o r  t h e  Channel I s l e s ) ,  Eulima 
t r i f a s c i a t a ,  V i t r e o l i n a  dau tzenberg i  and V i t r e o l i n a  i n c u r v a  and 
V i t r e o l i n a  p h i l i p p i  (new r e c o r d s  f o r  t h e  Channel I s l e s ,  fo l lowing  
Waren.; p e r s .  comm.), C h r y s a l l i d a  d e c u s s a t a ,  C h r y s a l l i d a  e x c a v a t a ,  
C h r y s a l l i d a  o b t u s a ,  Odostomia eu l imoides ,  Odostomia l u k i s i i ,  Odostomia 
n i v o s a ,  E u l i m e l l a  g r a c i l i s ,  P h i l i n e  p u n c t a t a ,  Modiolula p h a s e o l i n a  
( ~ o d i o l u s  p h a s e o l i n u s ) ,  Limatula  s u b a u r i c u l a t a  (Lima s u b a u r i c u l a t a ) ,  
Tel l imya f e r r u g i n o s a  (Montacuta f e r r u g i n o s a ) ,  Galeomma t u r t o n i ,  Arculus  
s y k e s i  (Neolepton s y k e s i )  (FIRST BRITISH RECORD THIS CENTURY), E p i l e p t o n  
c l a r k i a e ,  Gooda l l i a  t r i a n g u l a r i s  ( A s t a r t e  t r i a n g u l a r i s ) ,  Mya a r e n a r i a ,  
T h r a c i a  d i s t o r t s .  
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Around t h e  Marine L a b o r a t o r i e s .  

lilt Ark 

Number 1. 

Duns ta f fnage  Marine Research Labora to ry  

The f i r s t  permanent mar ine  l a b o r a t o r y  i n  B r i t a i n  was a  c a n a l  ba rge  
c a l l e d  t h e  "Ark". During 1884 t h e  "Ark" was moored a t  Granton on t h e  
F i r t h  of  F o r t h  b u t  i n  t h e  f o l l o w i n g  y e a r  s h e  was towed through t h e  
Forth-Clyde c a n a l  and beached on the  i s l a n d  of  M i l l p o r t  i n  t h e  Clyde. 
For a  number o f  y e a r s  t h e  "Ark" se rved  t h e r e  a s  a  mar ine  l a b o r a t o r y  
u n t i l  t h e  M i l l p o r t  s h o r e  b u i l d i n g s  were p u t  up. 

I n  1970 t h e  l a b o r a t o r y  moved from M i l l p o r t  t o  a  new e s t a b l i s h m e n t  
a t  Dunstaffnage (Oban). 

The Duns ta f fnage  l a b o r a t o r y  i s  c u r r e n t l y  t h e  home o f  t h e  S c o t t i s h  
Marine B i o l o g i c a l  A s s o c i a t i o n ,  a  body which,  through t h e  "Ark", t r a c e s  
i t s  o r i g i n s  back t o  t h e  "Chal lenger"  Exped i t ion .  A t  t h e  l a b o r a t o r y ,  
r e s e a r c h  i s  pursued i n  most a s p e c t s  of  mar ine  s c i e n c e .  A wide range  
of  d i s c i p l i n e s  i s  r e p r e s e n t e d  i n  a  s t a f f  of  abou t  100 ,  who u n d e r t a k e  
bo th  b a s i c  and a p p l i e d  r e s e a r c h .  The s u p p o r t  f o r  t h e  b a s i c  r e s e a r c h  
comes from t h e  N a t u r a l  Environment Research C o u n c i l ,  w h i l e  c o n t r a c t s  
from government depar tments  and from i n d u s t r y  a r e  t h e  main s o u r c e  o f  
fund ing  o f  t h e  a p p l i e d  work. 

The l a b o r a t o r y  h a s  e x t e n s i v e  f a c i l i t i e s .  A d i r e c t  computer l i n k  
t o  t h e  Ruther fo rd  L a b o r a t o r y  p e r m i t s  o n - l i n e  d a t a  p r o c e s s i n g .  
E l e c t r o n i c  and e n g i n e e r i n g  f a c i l i t i e s  a r e  a v a i l a b l e ,  and two i n s h o r e  
r e s e a r c h  v e s s e l s ,  t h e  "Calanus" and t h e  "Seol Mara" a r e  o p e r a t e d .  
Recompression f a c i l i t i e s  a r e a v a i l a b l e  f o r  t h e  d i v i n g  team. The l i b r a r y  
h a s  a c q u i s i t i o n s  spanning t h e  l a s t  100 y e a r s .  

Deep-sea work i s  under taken  wes t  o f  t h e  B r i t i s h  I s l e s  and t h e  i n -  
s h o r e  a c t i v i t i e s  cover  t h e  a r e a  from S h e t l a n d  t o  Cornwall .  

Up t o  12 p o s t g r a d u a t e  s t u d e n t s  a r e  normal ly  i n  r e s i d e n c e ,  g e n e r a l l y  
r e g i s t e r e d  a t  t h e  U n i v e r s i t i e s  o f  Glasgow, S t i r l i n g ,  Her iot -Wat t  o r  
Dundee, w i t h  which t h e  l a b o r a t o r y  has  formal l i n k s .  There a r e  a l s o  
c o u r s e s  i n  a q u a c u l t u r e  f o r  M.Sc. s t u d e n t s  from S t i r l i n g  and p r a c t i c a l  
t r a i n i n g  c o u r s e s  f o r  f i s h  fa rmers .  

The S c o t t i s h  Marine B i o l o g i c a l  A s s o c i a t i o n  h o l d s  s c i e n t i f i c  mee t ings  
twice  y e a r l y  on s u b j e c t s  o f  t o p i c a l  i n t e r e s t  i n  mar ine  s c i e n c e ,  a l t e r n a t e l y  
a t  t h e  l a b o r a t o r y  and i n  v a r i o u s  l o c a t i o n s  around S c o t l a n d .  

Duns ta f fnage  Marine Research L a b o r a t o r y ,  P.O. Box 3 ,  Oban, PA34 4AD. 
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BENTHIC OFFSHORE INVERTEBRATES FROM SIZEWELL, SUFFOLK, J U N E  1976. 

R .N .  Bamber 
Marine B i o l o g i c a l  L a b o r a t o r y ,  C . E . G . B . ,  Fawley,  Southampton. 

A s u r v e y  o f  t h e  mar ine  benthos  i n  t h e  v i c i n i t y  of  S i z e w e l l  
Power S t a t i o n ,  S u f f o l k ,  was under taken  by t h e  C . E . G . B .  from 1 4 t h  t o  
25 th  June ,  1976.  A g r i d  o f  sampl ing s t a t i o n s  was e s t a b l i s h e d  by 
means of  t h e  Decca n a v i g a t i o n  l a n e s ,  r e s u l t i n g  i n  68 s t a t i o n s ,  a t  
approx imate ly  0 .5  km i n t e r v a l s  (F ig .  1 ) .  Q u a n t i t a t i v e  samples were 
t a k e n  u s i n g  a n  0.1m2 Day Grab,  t h r e e  g rabs  p e r  s t a t i o n  b e i n g  c o l l e c t e d  
f o r  a n a l y s i s .  Supplementary dredge samples were t a k e n  t o  i d e n t i f y  
macrofaunal  s p e c i e s  which were h i g h l y  mobi le  o r  had l a r g e  ambi t s .  
The g rab  samples were washed through a  s e r i e s  of  s i e v e s  ( 3  mm, 2 mm 
and 1 mm) and t h e  r e s i d u e  r e t a i n e d  i n  a  Rose Benga l / fo rmal in  s o l u t i o n .  
Dredge samples were s o r t e d  and recorded  i n  t h e  f i e l d ,  few specimens 
b e i n g  r e t a i n e d .  

A t o t a l  of  93 s p e c i e s  was i d e n t i f i e d  from t h e  g rabb ing  s u r v e y ,  
and a  f u r t h e r  7  s p e c i e s  were o n l y  t aken  i n  t h e  dredge h a u l s .  
A n a l y s i s  of t h e  community s t r u c t u r e s  and a s s o c i a t e d  sed iments  i s  
d i s c u s s e d  by Bamber and Coughlan (1980) .  The sed iments  ranged from 
o f f s h o r e  sandy-muddy s u b s t r a t e s  t o  c o a r s e r  s h e l l y - s a n d  and s t o n y  sub- 
s t r a t e s  a t  t h e  n o r t h e r n  and s o u t h e r n  i n s h o r e  s t a t i o n s .  Animals were 
p redominan t ly  i n f a u n a l .  The dominant s p e c i e s  o f  t h e  b e n t h i c  community 
a r e  marked i n  t h e  f o l l o w i n g  l i s t  by a n  a s t e r i s k ; -  

PHYLUM : CNIDARIA 
HYDROZ OA 

Dynamena pumila (L.)  
* S e r t u l a r i a  spp.  
*Hydrallmania f a l c a t a  ( L . )  

Gonothyrea l o v e n i  (Allman) 
Obe l i a  spp.  
A n t e n n u l a r i a  s p .  
P lumula r i a  s p .  
T u b u l a r i a  i n d i v i s a  L. 

ANTH OZ OA 

Metr id ium s e n i l e  (L. )  // 

Cereus penduncula tus  (Pennan t )  . .,' 

Alcyonium d i g i t a t u m  ( L . )  

PHYLUM : RHYNC OCOELA 

Nemertine i n d e t .  

PHYLUM : EC TOPROCTA 

Bugula c f .  f u l v a  Ryland 
E l e c t r a  p i l o s a  (L . )  

PHYLUM : PHORONIDA 

"^Phoronis c f .  m u e l l e r i  de Selys-Longchamps 
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PHYLUM : MOLLUS CA 

LAMELL I BRANCH I A  

*Nucula t u r g i d a  Leckenby and Marshal1  
*Mysella b i d e n t a t a  (Montagu) 
Montacuta f e r r u g i n o s a  (Montagu) 
M y t i l u s  e d u l i s  L. 
Modiolus c f .  modiolus ( L . )  
Abra a l b a  (Wood) 

*A. n i t i d a  (Miil ler)  
T e l l i n a  f a b u l a  Rmelin 

*Macoma b a l t h i c a  ( L . )  
Mac t r a  c o r a l l i n a  (L. ) 
C u l t e l l u s  p e l l u d d u s  (Pennan t )  

GAS TROPODA 

Hydrobia u l v a e  (Pennan t )  
N a t i c a  a l d e r i  Forbes  
Buccinum undatum L. 
Opis thobranch i n d e t .  

PHYLUM : ANNELIDA 

Lepidonotus  squamatus (L. ) 
Pholoe minuta  F a b r i c i u s  
S t h e n e l a i s  c f .  l i m i c o l a  E h l e r s  
Polynoid  s p .  i n d e t .  
Eteone longa ( F a b r i c i u s )  
Eteone s p .  i n d e t .  
Eunere i s  long i s s ima  ( J o h n s t o n )  

*Nephthys hombergi Lamarck 
N .  c i r r o s a  E h l e r s  
N .  c a e c a  (O.F. Mii l ler )  
Glycera  lapidum Qua t re fages  
Lumbriner is  f r a g i l i s  (O.F. M u l l e r )  
Sco lop los  armiger  (O.F. Mii l ler )  

--':Spiophanes bombyx (Claparede)  
*Ner inides  c a n t a b r a  Rio ja  

S c o l e l e p i s  c i l i a t a  ( ~ e f e r s t e i n )  
-":Magelona p a p i l l i c o r n i s  O.F. Mul le r  

C i r r a t u l u s  c . f .  c i r r a t u s  (O.F. M u l l e r )  
Audouinia t e n t a c u l a t a  (Montagu) 
D i p l o c i r r u s  g laucus  Haase 

= 'Scal ibregma i n f l a t u m  Rathke 
Ophel ia  l i m a c i n a  (Rathke)  
Notomastus l a t e r i c e u s  M. S a r s  
A r e n i c o l a  mar ina  L. 
Gwenia f u s i f o r m i s  D e l l e  C h i a j e  
S a b e l l a r i a  s p i n u l o s a  Leuckar t  
Pec t i n a r i a  k o r e n i  Malmgren 
P e c t i n a r i a  b e l g i c a  ( P a l l a s )  
Lan ice  conchylega ( P a l l a s )  

*Polymnia nebulosa  ( ~ o n t a g u )  
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PHYLUM : ARTHROPODA 
CRUSTACEA 

D i a s t y l i s  r a t h k e i  (Kroyer)  
D i a s t y l i s  l u c i f e r a  ( ~ r o y e r )  
Eurydice pu lch ra  Leach 

*Dul i c h i a  monacantha Metzger 
Synchelidium intermedium G.O. Sa r s  

*Pe r iocu lo ides  longimanus (Spence Bate)  
S tenothoe  b r e v i c o r n i s  G . O .  Sa r s  

W'rothoe e l egans  Spence Bate 
^Bathyporeia  p e l a g i c a  Spence Bate 

Gammarus duebeni  L i l  l j eborg  
N o t o t r o p i s  f a l c a t u s  (Metzger)  
No to t rop i s  vedlomensis  (Spence Bate)  
Noto t r o p i s  swammerdami ( ~ i l n e - E d w a r d s  ) 
C a p r e l l a  l i n e a r i s  ( L . )  
Balanus ba l ano ides  ( L . )  
Hyas a raneus  ( L . )  
Eupagurus bernhardus ( L . )  
Crangon crangon (L.)  
Corys t e s  ca s s ive l aunus  (Pennant)  
Portumnus l a t i p e s  (Pennant )  

PYCNOGONIDA 

*Nymphon b r e v i r o s t r e  Hodge 
Ache l i a  e c h i n a t a  Hodge 
Phoxichi l id ium femoratum (Rathke) 

Â¥"'-Anoplodactylu p e t i o l a t u s  (Kroyer)  
Pycnogonum l i t t o r a l e  (Strb'm) 

PHYLUM : ECHINODERMATA 

Ophiura a l b i d a  Forbes 
Ophiura o f f i n i s  Lutken 
Ophiura s a r s i  Lutken 
Ophiura t e x t u r a t a  Lamarck 
Amphiura c h i a j e i  Forbes 
A s t e r i a s  rubens  L. 
Echinocardium cordatum (Pennant)  
Psammechinus m i l i a r i s  (Gmelin) 

PHYLUM : CHORDATA 

Molgula c . f .  c i t r i n a  Alder  and Hancock 

A d d i t i o n a l  s p e c i e s  recorded  from dredge h a u l s  o n l y :  

PHYLUM : MOLLUSCA 

S p i s u l a  e l l i p t i c a  (Brown) 
Ens i s  sp .  
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PHYLUM : ARTHROPODA 

Elminius  modes t u s  Darwin 
I d o t e a  l i n e a r i s  (Pennan t )  
Carc inus  maenas (L . )  
Cancer pagurus L. 
Macropipus r o s t r a t u s  (L. )  
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WINTER SURVEY OF SHORE FISH AT CULLERCOATS, NORTHUMBERLAND 

Frank Evans 
Dove Marine L a b o r a t o r y ,  C u l l e r c o a t s ,  Nor th  S h i e l d s  

1 . INTRODUCTION 

Between 1971 and 1980 r e s e a r c h  p r o j e c t s  i n v o l v i n g  a  g e n e r a l  s u r v e y  
o f  rocky s h o r e  f i s h  a t  C u l l e r c o a t s  (55002'N, 1Â°26'W on t h e  E n g l i s h  
North  Sea c o a s t  were s e p a r a t e l y  under taken  by f i v e  f i n a l  y e a r  s t u d e n t s  
of  Zoology,  under my s u p e r v i s i o n ,  a t  Newcastle U n i v e r s i t y .  The 
p o p u l a r i t y  o f  t h e  t o p i c  a s  a  s t u d e n t  p r o j e c t  h a s  r e s u l t e d  i n  t h e  
amassing o f  i n f o r m a t i o n  which,  a l t h o u g h  conf ined  t o  t h e  w i n t e r  months,  
approx imate ly  November t o  March, i s  s u f f i c i e n t l y  we igh ty  t o  w a r r a n t  
summarising.  

C u l l e r c o a t s  Bay i s  600 y a r d s  wide ,  l y i n g  between sands tone  head- 
l a n d s  ( F i g .  1 ) .  Deep w i t h i n  t h e  bay a r e  two s t o n e  p i e r s  e n c l o s i n g  a n  
i n n e r  a r c  o f  s a n d ;  o t h e r w i s e  t h e  bay i s  rocky.  O f f s h o r e ,  t h e  whole 
s e a  f l o o r  f r o n t a g e  i s  rocky  f o r  a  f u l l  m i l e  seaward.  

The r o c k s  o f  t h e  bay a r e ,  on t h e  n o r t h  s i d e ,  mass ive  s a n d s t o n e s  
of  t h e  Coal Measures and ,  on t h e  s o u t h  s i d e ,  Permain sands tone  and 
do lomi te .  The a r e a  o f  i n t e r t i d a l  rock on t h e  n o r t h  of  t h e  bay i s  
abou t  4.7 ha .  and on t h e  s o u t h  s i d e  abou t  h a l f  a s  much. 

The mean t i d a l  r i s e  above c h a r t  datum i s  5  m. a t  s p r i n g s  and 3.9.m. 
a t  neaps .  

Rock poo l s  and s h o r e  f i s h  a r e  q u i t e  common. From t h e  c o l l e c t i o n s  
some 1 0  s p e c i e s  of f i s h  were i d e n t i f i e d .  Other  s p e c i e s ,  many known from 
warmer months ,  occur  b u t  were n o t  r ecorded  d u r i n g  t h e s e  su rveys  (Tab le  1 ) .  
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2 .  PROCEDURES 

Each p r o j e c t  extended over  two U n i v e r s i t y  terms. A l l  s t u d e n t s  
made some measurements of f i s h  s i z e s  and most made s u b j e c t i v e  e s t i m a t e s  
of s p e c i e s  d e n s i t i e s .  One s t u d e n t  i n  t h e  course  of h i s  i n v e s t i g a t i o n  
employed a  s imple  c a p t u r e - r e c a p t u r e  method t o  e s t i m a t e  f i s h  numbers. 
Where p o p u l a t i o n  volumes a r e  given i n  t h e  t e x t  t h e y  a r e  de r ived  from 
t h i s  s t u d y .  Another s t u d e n t  examined g u t  c o n t e n t s  t o  d i s c o v e r  t h e  
f i s h e s '  d i e t s .  The n a t u r e  of h a b i t a t s  was f r e q u e n t l y  r e p o r t e d .  

/ rock f^ 

0 1 0 0  
metres 

F i g u r e  1. C u l l e r c o a t s  Bay. 

3 .  SPECIES LIST ( i n  o r d e r  o f  abundance).  

S p e c i e s  names a r e  from Wheeler (1978).  

a )  Viviparous  b lenny ,  Zoarces  v i v i p a r u s r  Recorded by a l l  f i v e  
o b s e r v e r s .  D i s t r i b u t e d  commonly and f a i r l y  even ly  o v e r  t h e  
whole of t h e  rocky s h o r e  b o t h  n o r t h  and s o u t h  up t o  3.4 m 
above c h a r t  datum. Found i n  poo ls  c o n t a i n i n g  a l s o  b u l l - r o u t s  
and s e a  s c o r p i o n s .  E s p e c i a l l y  common on t h e  middle  s h o r e  i n  
poo ls  dominated by C o r a l l i n a  sp .  b u t  found a l s o  i n  low pools  
w i t h  much sediment  and i n  h i g h  poo ls  w i t h  rock o r  g r a v e l  bottoms. 
Found i n  s t i l l  and runn ing  w a t e r  b u t  never  o u t  of w a t e r .  Some- 
t imes  two f i s h  occur  under t h e  same s t o n e .  I n d i v i d u a l s  move 
about  t h e  beach and a r e  n o t  o f t e n  c a u g h t a t  t h e  same p l a c e  twice .  
E x c e p t i o n a l l y ,  two smal l  f i s h  were caught  i n  a  h i g h  pool i n  
e a r l y  October and r e t a k e n  from t h e  same pool i n  mid November. 
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The e s t i m a t e d  p o p u l a t i o n  on t h e  n o r t h  s h o r e  was 315 f i s h .  I n  
one s t u d y  s i z e s  ranged between 7 .5  cm. and 25 cm, u n t i l  A p r i l ,  
when many 5  cm. f i s h  f i r s t  appeared.  I n  a n o t h e r  s t u d y  5  cm. 
f i s h  became abundant i n  e a r l y  February.  I n  a  f u r t h e r  s t u d y  a  
w i n t e r  sample o f  75 f i s h  ranged between 7 .5  cm. and 22 cm.; t h e  
mean s i z e  was 12.8 cm. w i t h  61  o f  t h e  f i s h  l y i n g  between 1 0  cm. 
and 16 cm. 

The stomach c o n t e n t s  of 11 f i s h  were ana lysed .  Four stomachs 
were empty. Otherwise t h e  c o n t e n t s  were g e n e r a l l y  a  mix ture  o f  
o r g a n i c  d e b r i s  a p p a r e n t l y  from t h e  sed iment ,  t o g e t h e r  w i t h  smal l  
c r u s t a c e a n s ,  i n  p a r t i c u l a r  I d o t e a  sp .  and copepods;  m o l l u s c s ,  
i n c l u d i n g  Skeneopsis  p l a n o r b i s  and Rissoa p a r v a ;  and po lychae tes .  
A l a r g e  female of 25 cm. had a l s o  been f e e d i n g  on Carcinus  maenas. 

b )  Sea s c o r p i o n ,  Tauru lus  b u b a l i s .  Recorded by a l l  f i v e  o b s e r v e r s .  
Common and e a s i l y  t aken  a l l  over  t h e  rocky s h o r e  up t o  3.4 m.  
above c h a r t  datum b u t  p r i n c i p a l l y  found on t h e  middle  s h o r e ;  i n  
poo ls  w i t h  rock o r  g r a v e l  bottom and v a r y i n g  amounts of v e g e t a t i o n .  
The f i s h  r e t r e a t  under cover  by day,  t h e i r  d e n s i t y  be ing  h i g h e s t  i n  
poo ls  w i t h  overhanging s h e l v e s ,  b u t  a t  n i g h t  t h e y  o f t e n  l i e  exposed 
on t h e  open rock of t h e  pool f l o o r .  

Sea s c o r p i o n s  remain i n  t h e  same rock pool f o r  many t i d e s .  An 
i n v e s t i g a t i o n  i n t o  t h e  movement of 9 specimens showed f i r s t l y  t h a t  
t h e  same f i s h  could  be r e c a p t u r e d  a g a i n  and a g a i n  i n  t h e  same p o o l ,  
and secondly ,  t h a t  i f  removed t o  an  a d j a c e n t  pool l e s s  than  about  
5  m. away, t h e y  would r e t u r n  t o  t h e  o r i g i n a l  pool a t  a  subsequent  
t i d e .  I f  moved more t h a n  about  5  m ,  t h e y  tended t o  remain i n  t h e  
new pool .  

E s t i m a t i o n  o f  p o p u l a t i o n  s i z e  u s i n g  a  c a p t u r e - r e c a p t u r e  method 
must consequen t ly  be of d o u b t f u l  accuracy .  D i r e c t  c o u n t i n g  on 
t h e  n o r t h  s i d e  of t h e  bay gave a  t o t a l  of 33 i n d i v i d u a l s  t h e r e .  

One e s t i m a t e  of s i z e  gave a  range o f  between 3.5 cm. and 15.5 cm. 
w i t h  most f i s h  l y i n g  between 4  cm. and 8 cm. The number o f  
f i s h  measured was n o t  s t a t e d .  Another example of 33 f i s h  
(above) ,  gave a  range  o f  4  cm. t o  1 0  cm. w i t h  a  mean l e n g t h  of 
6  cm. 

S i x  stomachs were examined, of which one was empty. The 
remaining f i s h  had been f e e d i n g  on Carcinus  maenas, which 
formed t h e  s o l e  c o n t e n t  of t h r e e  o f  t h e  stomachs.  The c r a b s  
had been swallowed whole i n  a l l  c a s e s .  The stomach of t h e  
s m a l l e s t  f i s h ,  5 .5  cm. l o n g ,  con ta ined  two c r a b s  about  3  mm. 
a c r o s s  t h e  ca rapace  t o g e t h e r  w i t h  t r a c e s  o f  t h e  s e t a e  and jaws 
of a  p o l y c h a e t e ,  Harmothoe sp .  The g u t  of t h e  l a s t  f i s h  
c o n t a i n e d ,  b e s i d e s  c r a b s ,  a  l i t t l e  sand. 

c )  Five-bearded r o c k l i n g ,  C i l i a t a  mus te la .  Recorded by a l l  f i v e  
o b s e r v e r s .  Found a t  a l l  l e v e l s  on t h e  s h o r e  up t o  3.4 m.  above 
c h a r t  datum, b u t  commonest on t h e  upper p a r t  of t h e  middle  s h o r e ,  
o f t e n  i n  poo ls  dominated by b a r n a c l e s  and C o r a l l i n a  s p . ;  i t  was 
c h a r a c t e r i s t i c a l l y  a b s e n t  from lower s h o r e  poo ls  i n h a b i t e d  by 
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bu l l - rou t s .  I n  smal l ,  g r ave l ly  pools high on the  sho re ,  
small  specimens of t h i s  spec i e s  may o f t e n  be the  only f i s h  
present .  The est imated populat ion on the  no r th  shore of the 
bay was 121 f i s h .  

I n  one survey of 38 f i s h ,  s i z e s  ranged from 5 cm. t o  1 3  cm., 
w i th  a mean of 7.9 cm. and i n  another ,  of 54 f i s h ,  the s i z e s  
ranged from 4 cm. t o  9 cm. I n  a t h i r d  survey a specimen of 
18 cm. was taken,  none of the remainder i n  t h i s  survey 
exceeding 1 0  cm. 

The stomach con ten t s  of the  one specimen examined cons is ted  
l a r g e l y  of organic  deb r i s  of the  type found on pool bottoms 
but  a l s o  some isopod and mollusc fragments. 

d )  B u t t e r f i s h ,  Pho l i s  gunnellus.  Recorded by four  observers .  
Found on the  middle and e s p e c i a l l y  on the  lower shore ,  some- 
times among grave l  and sand,  sometimes i n  pools of bare  rock 
and sometimes ou t  of water under wet weed. It was not  found 
higher  than 2.1 m. above c h a r t  datum. Although taken by a l l  
bu t  one of the i n v e s t i g a t o r s  i t  was found only i n  small  
numbers and no e s t ima t ion  of popula t ion  s i z e  was made. S i zes  
of one sample of 6 f i s h  ranged from 11 cm. t o  15.5 cm., w i th  a 
mean of 12.5 cm. 

The stomachs of two specimens, r e spec t ive ly  16Ãˆ cm. and 9 cm. 
long ,  were examined. The l a r g e r  contained only the remains 
of Idotea  sp . ,  the smal le r  i n  a d d i t i o n  the remains of 
ha rpac t i co id  copepods, molluscs (Lacuna sp.)  and a small  
Carcinus maenas. 

e )  Shanny, Lipophrys phol i s .  Recorded by th ree  observers .  
Found p r i n c i p a l l y  on the  upper middle shore between 2 . 1  m and 
3.4 m above c h a r t  datum. Some ind iv idua l s  may be found under 
the same s tones  aga in  and aga in  (on 7 of 10  occasions between 
mid-October and mid-January i n  one in s t ance ) .  No e s t ima te  
was made of populat ion numbers but  observers  agree t h a t  the  
spec i e s  i s  no t  very common. I n  s i z e ,  one observer  found 
specimens most ly of only 2 cm. i n  l eng th  and never more than 
3 - 4 cm.; another ,  w i th  a sample of 26 f i s h ,  found a s i z e  
range of 3.5 cm. - 8.5 cm.; the t h i r d  found s i z e s  of 2.5 cm. 
t o  5 cm. w i t h  the  appearance of much bigger  f i s h ,  15 - 23 cm. 
i n  Apr i l .  The f i r s t  two observers  may not have c o l l e c t e d  i n  
t h i s  month. 

f )  Two-spotted goby, Gobiusculus f lavescens .  Recorded by two 
observers .  One observer  took four  specimens i n  pools on the 
middle shore on the south s i d e  of the  bay. Another observer  
made 40 s i g h t i n g s  of the s p e c i e s ,  some being r epea t  s i g h t i n g s  
of the  same ind iv idua l  s i n c e  the  f i s h  tend t o  remain i n  the  
same pool ,  bu t  a t  l e a s t  18 sepa ra t e  f i s h  were seen by him; 
these  were a l s o  on the  south s i d e  of the  bay. A l l  the  f i s h  
were i n h a b i t i n g  pools betwee- l . 7  m and 2.3 m above c h a r t  
datum and were absent  from pools higher  on the shore.  

g)  Bul l - rout ,  Myxocephalus scorpius.  Recorded by two observers .  
Always found i n  pools wi th  sediment (sand o r  mud), never wi th  
bare rock bottoms. Vegetation ( P e l v e t i a  c a n a l i c u l a t a ,  Ulva 
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l a c t u c a  and Rhodocorton spp.)was sometimes p re sen t ,  while  some 
inhabi ted  pools were without  vege ta t ion .  The f i s h  occurred 
gene ra l ly  on the lower shore and always under s tones .  The 
est imated populat ion s i z e  on the nor th  s i d e  of the  bay was 
44 f i s h ;  t h e  general  impression was t h a t  they were no t  
common . 
The s i z e  range of a  sample of 14 f i s h  was 4.5 cm. t o  1 3  cm. 
wi th  a  mean of 9.2 cm. 

h )  Worm p i p e f i s h ,  Nerophis lumbriciformis .  Recorded by two 
observers .  One record was of 2 specimens, the  o the r  of 3. 
A l l  the  f i s h  were taken on the lower shore i n  pools wi th  
heavy growths of fucoid algae.  The s i z e s  of a l l  the spec i -  
mens l a y  between 17 cm. and 2 0  cm. 

i )  Fif teen-spined s t i ck l eback ,  Spinachia spinachia .  Recorded by 
two observers  and only i n  the month of October. Found " i n  
the higher  pools". 

"1) Common goby, Pomatoschistus microps. Recorded by one observer ,  
a  s i n g l e  specimen 6.5 cm. long. It was taken not  i n  a  rock 
pool bu t  i n  open water  over gravel .  
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TABLE 1 . 
Species  taken i n  the 

present  s t u d i e s .  

C i l i a t a  mustela 
Gobiusculus f lavescens 
Lipophrys phol i s  
Myoxocephalus scorp ius  
Nerophis lumbriciformis  
Pho l i s  gunnellus 
Pomatoschistus microps 
Spinachia  sp inachia  
Taurulus bubal i s  
Zoarces v iv ipa rus  

Species known from the rocky 
shore a t  Cul le rcoa ts  bu t  not  
recorded i n  the present  s t u d i e s .  

Anguil la  a n g u i l l a  
Chirolophis  ascani  
Creni labrus melops 
Cyclopterus lumpus 
Entelurus aequoreus 
Gas t e ros t eus  aculea tus  
Labrus bergyl  t a  
L ipa r i s  l i p a r i s  
L i p a r i s  montagui 
Sygnathus acus 
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