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NEWSLETTER. Th i s  N e w s l e t t e r  marks t h e  beg inn ing  of a  second volume and 
t h e  f i r s t  from the  ' p r e n t i c e  hand of  a  new e d i t o r .  Our s i n c e r e  thanks  
t o  Fred Woodward f o r  producing t h e  t e n  p a r t s  o f  Volume 1. M r .  Woodward 
r e l i n q u i s h e d  the  e d i t o r i a l  c h a i r  a s  a  r e s u l t  of  h i s  t r a n s f e r  from South 
S h i e l d s  t o  Glasgow, a  town where p r o d u c t i o n  f a c i l i t i e s  f o r  t h e  News le t t e r  
were found n o t  t o  be f a v o u r a b l e ;  a s  a  r e s u l t  t h e r e  has  been a  h i a t u s  i n  the  
N e w s l e t t e r ' s  appearance.  We hope i t  w i l l  now resume i t s  wonted p e r i o d i -  
c i t y .  I n t e r v a l s  between N e w s l e t t e r s  w i l l  normal ly  be abou t  f o u r  months. 

COPY. The e d i t o r  hopes t h a t  t h e  News le t t e r  w i l l  c o n t i n u e  t o  be s e r i o u s  
w i t h o u t  b e i n g  solemn and i s  anxious  t o  r e c e i v e  c o n t r i b u t i o n s  i n  t h e  form 
of  s c i e n t i f i c  communications,  news of  Porcupine  members, a p p r o p r i a t e  
oceanographic  and n a t u r a l  h i s t o r y  n o t e s ,  news o f  a c t i v i t i e s  o f  o t h e r  
bod ies  and any t r i f l e s  concern ing  the  doings  of  H y s t r i x  spp.  (Mam.). 
P l e a s e  n o t e  t h a t  we c a n  now p u b l i s h  i l l u s t r a t i o n s .  

MEMBERSHIP. Our welcoming a t t i t u d e  t o  new members, t o g e t h e r  w i t h  our 
o u t s t a n d i n g l y  low annual  s u b s c r i p t i o n ,  makes Porcupine  a n  a t t r a c t i v e  
p r o p o s i t i o n  t o  i n t e r e s t e d  young people .  You can  h e l p  Porcupine  by 
p u b l i c i s i n g  t h i s  f a c t .  

MARINE RESERVES LEGISLATION ( s e e  w i t h i n ) .  A copy of t h e  c o n s u l t a t i o n  
paper  i s  enc losed  w i t h  t h i s  News le t t e r .  We have heard  t h a t  t h e  B i l l  h a s  
now picked up a  huge number of  amendments i n  t h e  Lords which may w e l l  slow 
i t s  p r o g r e s s ;  s o  t h e r e  i s  c e r t a i n l y  t ime f o r  your views t o  become known. 

CONTRIBUTIONS TO THE FEBRUARY 1981 MEETING I N  PLYMOUTH. L a t e  c o n t r i b u t i o n s  
have been h e l d  over  t o  t h e  n e x t  i s s u e  of the  N e w s l e t t e r .  Would c o n t r i -  
b u t o r s  w i t h  r e p o r t s  o u t s t a n d i n g  p l e a s e  send them i n  now. 

FUTURE MEETINGS. 1. The n e x t  meet ing w i l l  be a  j o i n t  f i e l d  mee t ing  w i t h  
t h e  Conchological  S o c i e t y  on S a t .  19 September and Sun. 20 September 1981 
a t  R h o s s i l i ,  Gower, Wales. Leader ,  D r .  P. Graham O l i v e r .  Meet R h o s s i l i  
c a r  park  a t  10 .00  S a t .  19 .  Accommodation i s  a v a i l a b l e  a t  t h e  Worms Head 
H o t e l ,  R h o s s i l i  ( T e l .  044 120 512) .  Members must make t h e i r  own a r range-  
ments f o r  t h i s .  Con tac t  a d d r e s s :  M r .  Tom P a i n ,  47 Reynolds House, 
M i l l b a n k ,  London, SW1P 4HP (01 821 7674).  

2 .  A j o i n t  mee t ing  i s  planned w i t h  t h e  C o e l e n t e r a t e  
Group f o r  t h i s  autumn, p robab ly  i n  London. D e t a i l s  i n  n e x t  N e w s l e t t e r .  

Frank Evans,  Hon. E d i t o r .  
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  NE30 4PZ, England. 
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ACCOUNTS FOR THE YEAR ENDING 30 NOVEMBER 1980 

Income and Expend i tu re  Account 

D r .  C r .  

P  
To En t rance  Fees . 16 - 0 0  By P r i n t i n g  and S t a t i o n e r y  

P  
. . . 72 - 8 3  

S u b s c r i p t i o n  f o r  1979 . 2 - 00 Pos tage  ... 55 - 98 
S u b s c r i p t i o n s  f o r  1980 . . . 214 - 00 Meet ings  . . .  275 - 27 
S u b s c r i p t i o n s  f o r  1981 . 2 - 00 Bank Charges . . . 0  - 62 
R e c e i p t s  from Meet ings  . 9 3  - 86 
S a l e  of  N e w s l e t t e r s  . 4  - 90 
I n t e r e s t  from Depos i t  Account ... 1 7  - 50 
Excess of Expend i tu re  o v e r  

Income c a r r i e d  t o  Balance S h e e t  ... 54 - 44 

D r .  

To S u b s c r i p t i o n s  pa id  i n  Advance 
Balance a t  1 December 1979 

C r .  

Â P 
By Cash a t  Bank ( d e p o s i t  a / c )  . . . 692 - 50 

Cash a t  Bank ( c u r r e n t  a l c )  ... 84  - 1 7  
P e t t y  Cash i n  Hand . . . 4  - 04 
T r a n s f e r r e d  from Income and 

Expend i tu re  Account . . . 54 - 44 

~ h a r l e s  P e t t i t t ,  Norman A. Holme 
Hon. A u d i t o r s  
February  1981 

David Heppel l  
Hon. T r e a s u r e r  
29 December 1980 
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THE 1981 A . G . M .  

Minutes of  t h e  Four th  Annual General  Meeting h e l d  a t  t h e  Marine 
B i o l o g i c a l  A s s o c i a t i o n ' s  L a b o r a t o r y ,  Plymouth, on Sunday, 22nd 
February  1981 a t  09.45 h r s .  

Bob E a r l l  took t h e  cha i r ' .  T h i r t y  members were p r e s e n t .  
The Minutes  of t h e  1980 A . G . M .  were approved.  

Hon. S e c r e t a r y ' s  Repor t .  Acceptance proposed by Frank Evans. 
Seconded by David Heppe l l .  Approved. 

Hon. T r e a s u r e r  ' S Repor t .  Acceptance proposed by Shelagh Smith.  
Seconded by Roger Bamber. Approved. 

Hon. E d i t o r ' s  Repor t .  Acceptance proposed by Bob E a r l l .  
Seconded by Roger Bamber. Approved. 

Hon. Record Convener ' s  Repor t .  Acceptance proposed by Frank Evans. 
Seconded by David Heppe l l .  Approved. 

M a t t e r s  A r i s i n g  from R e p o r t s .  

There  was d i s c u s s i o n  on t h e  r a i s i n g  of t h e  s u b s c r i p t i o n .  P a t  F r y  
asked why i t  shou ld  n o t  be  r a i s e d . .  David Heppe l l  r e p l i e d  t h a t  
more money cou ld  be r a i s e d  by g e t t i n g  more members, hav ing  mee t ings  
c h a r g e s  f o r  a t t e n d a n c e  by non-members. The e s t i m a t e d  income was 
s e t  a g a i n s t  e s t i m a t e d  c o s t s  f o r  t h e  N e w s l e t t e r  and pos tage  and t h i s ,  
w i t h  r e s e r v e s ,  was c o n s i d e r e d  more than  adequa te .  Ralph Robson 
proposed t h a t  t h e  s u b s c r i p t i o n  should  be r a i s e d  t o  Â£3.0 pe r  annum, 
seconded by Fred Woodward. Frank Evans spoke a g a i n s t  t h i s  mot ion 
s a y i n g  t h a t  keep ing  t h e  s u b s c r i p t i o n  down was a t t r a c t i v e  and a s  we 
d i d  n o t  need t h e  money members shou ld  g e t  t h e  b e n e f i t .  On a  v o t e  
3  were i n  f avour  o f  p u t t i n g  up t h e  s u b s c r i p t i o n  and 15  a g a i n s t .  

I tem 5 o f  t h e  A . G . M .  P r e l i m i n a r y  N o t i c e  ( ~ o t i o n  t o  t e m p o r a r i l y  suspend 
Clause  7 o f  t h e  Rules of Procedure  should  a  N e w s l e t t e r  n o t  appear  p r i o r  t o  
t h e  A.G.M.) was accep ted  w i t h  t h e  promise t h a t  t h i s  was f o r  t h i s  mee t ing  
on ly .  

E l e c t i o n  of  o f f i c e - b e a r e r s .  

I t  was unanimously agreed  t h a t  t h e  p r e s e n t  Honorary S e c r e t a r y ,  
Honorary T r e a s u r e r  and Honorary Records Convener remain i n  o f f i c e .  
E l e c t i o n  of  Frank Evans a s  ~ o n o r a r y  E d i t o r  was proposed by 
Fred Woodward and seconded by Tom Gascoigne.  Frank Evans was 
d u l y  e l e c t e d .  

Fred Woodward sugges ted  t h a t  Porcupine  should  r e a f f i r m  i t s  f a i t h  i n  
i t s  A u d i t o r s  and proposed t h a t  they  shou ld  be r e - e l e c t e d .  T h i s  was 
seconded by Roger Bamber and approved.  

There  was no e l e c t i o n  o f  Council  members. Fred Woodward a u t o m a t i c a l l y  
became one on h i s  r e t i r e m e n t  a s  Honorary E d i t o r .  Council  members a r e  
now : 

Roger Bamber 
Roger Brehaut  
John Gordon 
David McKay 
Adr ian  N o r r i s  

C e l i a  P a i n  
Eve Southward 
Geoff Swinney 
John Wilson 
Fred Woodward 
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F u t u r e  mee t ings  were i n t i m a t e d .  

Any Other Bus iness .  

Bob E a r l 1  proposed t h a t  members shou ld  empower t h e  Honorary S e c r e t a r y  
t o  w r i t e  t o  D . O . E .  concern ing  p o s s i b l e  l e g i s l a t i o n  on Marine Nature  
Reserves  a s  sugges ted  by t h e  Committee. Th i s  was seconded by 
Ralph Robson and agreed by members. 

The A . G . M .  c l o s e d  a t  10.45 h r s .  
Ã -..v-. I-.A,.I- Ã ,, "̂  Ã ,, 

HON. SECRETARY'S REPORT 

Shelagh Smith 

I t  i s  w i t h  sadness  t h a t  I s t a r t  my r e p o r t  by announcing t h e  d e a t h s  
d u r i n g  t h e  l a s t  y e a r  of two of  our  members, D r .  B i l l  F r y ,  Lu ton ,  a  new 
member who would have spoken a t  t h i s  Plymouth m e e t i n g ,  and M r .  Michael  
Long, Co.Kerry, a  founder  member. O b i t u a r i e s  w i l l  be found on p. 5. 

D e s p i t e  some ev idence  t h a t  Porcupine  had l o s t  some o f  i t s  i n i t i a l  
momentum, i n  r e t r o s p e c t  1980 was a  n o t  u n s u c c e s s f u l  y e a r .  S u p p o r t ,  a s  
shown by t h e  number o f  members a t  3 1 s t  December 1980 (119) i s  a s  s t r o n g  
a s  e v e r .  T h i s  i s  a n  average  f i g u r e ,  t h e  t u r n o v e r  of  members l e a v i n g  
and new members j o i n i n g  b e i n g  s t e a d y  a t  abou t  15%. T h i s  i s  q u i t e  h i g h  
b u t  n o t  unexpected i n  a  smal l  s o c i e t y .  

There was o n l y  one indoor  m e e t i n g , .  a t  Edinburgh on 1 s t  - 2nd March 
1980. The theme, P r e d a t i o n  and S u r v i v a l ,  a t t r a c t e d  38 p a r t i c i p a n t s .  

Porcup ine ,  d e s p i t e  a  c a r e f u l l y  n u r t u r e d  image t h a t  mee t ings  should  
be in fo rmal  and t h a t  c o n t r i b u t i o n s  c a n ,  and do ,  r e f l e c t  work i n  p r o g r e s s  
a s  w e l l  a s  completed r e s e a c h .  m a i n t a i n s  a  s t a n d a r d  o f  communication a t  
mee t ings  which i n  c o n t e n t  and p r e s e n t a t i o n  i s  h i g h e r  than  a t  many much 
more p r e s t i g i o u s  mee t ings .  

I t  i s  i n t e n d e d  t h a t  t h e  N e w s l e t t e r  w i l l  become a  s t r o n g e r  p u b l i c a t i o n  
and t h u s  a t t r a c t  more members, b u t ,  a s  i s  a l s o  s t r e s s e d  by t h e  Hon. E d i t o r ,  
t h i s  canno t  happen u n l e s s  members, and o t h e r s ,  send i n  a r t i c l e s  o v e r  and 
above summaries of  t a l k s .  News t o o ,  of  o t h e r  mee t ings  and coming e v e n t s ,  
i s  r e q u i r e d ,  and e s p e c i a l l y  s n i p p e t s  o f  i n f o r m a t i o n  which would b e n e f i t  
from a n  a i r i n g .  The f u t u r e  of  Porcupine  and t h e  N e w s l e t t e r  i s  i n  t h e  
hands o f  members, n o t  j u s t  t h e  Committee, and t h a t  means YOU. 

T h i s  b r i n g s  me t o  a n  important  m a t t e r .  Fred Woodward h a s  now 
r e t i r e d  a s  Hon. E d i t o r .  He h a s  g iven  good s e r v i c e  f o r  f o u r  y e a r s ,  and 
h a s  had c o n s i d e r a b l e  r e s p o n s i b i l i t y  f o r  making Porcupine  known through t h e  
N e w s l e t t e r .  We a l l  thank him v e r y  much. 

Porcupine  a l s o  h e l d  a  f i e l d  mee t ing ,  i n  September i n  Guernsey,  
o r g a n i s e d  v e r y  n i c e l y  by Roger Brehaut .  U n f o r t u n a t e l y  a t t e n d a n c e  was 
low. For  f u r t h e r  d e t a i l s  s e e  t h e  r e p o r t  of  t h i s  mee t ing .  

I am l o o k i n g  forward t o  t h e  y e a r .  I s h a l l  have more t ime t o  devo te  
t o  Porcup ine .  There  a r e  a  number o f  p l a n s  i n  t h e  p i p e l i n e  f o r  f u t u r e  
m e e t i n g s .  

14- .I.. .I- .I- -L ,. ,S >, ,, ,\ 
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HON. TREASURER'S REPORT 

David Heppel l  

The Accounts f o r  t h e  y e a r  end ing  30 th  November 1980 were p r e s e n t e d  
( s e e  p. 2 )  and comparisons made w i t h  t h e  p r e v i o u s  y e a r .  Some members 
o f  Committee had proposed t h a t  t h e  annual  s u b s c r i p t i o n  be i n c r e a s e d  b u t  
a f t e r  d i s c u s s i o n  i t  was decided t h a t  t h i s  would n o t  be done u n l e s s  
members a t  t h e  A . G . M .  s o  d i r e c t e d .  A mot ion t o  i n c r e a s e  t h e  s u b s c r i p t i o n s  
t o  Â£3.0 was proposed a t  t h e  A . G . M .  b u t  d e f e a t e d  a f t e r  t h e  T r e a s u r e r  f o r e -  
c a s t  t h a t  the  S o c i e t y ' s  funds were s u f f i c i e n t  t o  meet t h e  e x p e n d i t u r e  
e s t i m a t e d  f o r  t h e  for thcoming y e a r .  The annual  s u b s c r i p t i o n  w i l l  t h e r e -  
f o r e  c o n t i n u e  t o  be Â£ u n t i l  f u r t h e r  n o t i c e .  

OBITUARIES 

I t  i s  w i t h  g r e a t  r e g r e t  t h a t  we have t o  r e c o r d  t h e  d e a t h  of  two 
members o f  Porcup ine ,  Michael  Long and B i l l  F ry .  

Michael  Long of  Ding le ,  Co. Ker ry ,  was a  member of  t h e  S o c i e t y  from 
i t s  i n c e p t i o n  u n t i l  h i s  d e a t h  i n  March 1980. His  c o n t r i b u t i o n  t o  t h e  
knowledge of  t h e  f l o r a  and marine  zoology of  t h e  Dingle  a r e a  was honoured 
i n  1978 by h i s  e l e c t i o n  t o  Honorary L i f e  Membership of t h e  I n s t i t u t e  of  
Biology i n  I r e l a n d .  T r i b u t e s  t o  him were pub l i shed  by t h r e e  of  h i s  
c o l l e a g u e s  i n  t h e  I r i s h  N a t u r a l i s t s '  J o u r n a l  ( v o l .  1 9 ,  pp. 177-179) and 
we a r e  g r a t e f u l  t o  t h e  E d i t o r  of t h a t  j o u r n a l  f o r  pe rmiss ion  t o  q u o t e  
from t h o s e  a p p r e c i a t i o n s .  

Michael  Long h imse l f  pub l i shed  l i t t l e  of  h i s  knowledge b u t  f o r  abou t  
t h i r t y  y e a r s  he  corresponded r e g u l a r l y  w i t h  t h e  N a t i o n a l  Museum of  I r e l a n d  
and a l lowed h i s  r e c o r d s  and specimens t o  be f r e e l y  used i n  t h e  taxonomic 
and b i o g e o g r a p h i c a l  papers  of o t h e r s .  A r t h u r  Went e s t i m a t e d  t h a t  Michael  
had been r e s p o n s i b l e  f o r  b r i n g i n g  t o  n o t i c e  82% of  t h e  s c a r c e  o r  r a r e  
f i s h e s  handled i n  t h e  Department of F i s h e r i e s  of  I r e l a n d  i n c l u d i n g  
numerous a d d i t i o n s  t o  t h e  I r i s h  fauna.  The l o c a l  f i she rmen  were 
encouraged t o  b r i n g  him any s p e c i e s  of f i s h  w i t h  which they  were n o t  
thorough ly  f a m i l i a r .  

With t h e  c o - o p e r a t i o n  of  t h e  Ding le  trawlermen he was t h e  d i s c o v e r e r  
o f  twelve  i n v e r t e b r a t e  s p e c i e s  p r e v i o u s l y  unknown from I r i s h  c o a s t a l  
w a t e r s  and many r a r e  s p e c i e s  b e s i d e s .  His  i n t e r e s t  i n  Mol lusca  was 
a roused  i n  1966 when t h e  gas t ropod  Galeodea rugosa  was found t o  be 
i n c l u d e d  among a  s e l e c t i o n  of  l o c a l  s h e l l s  he had p r e s e n t e d  t o  t h e  - 

N a t i o n a l  Museum. T h i s  s p e c i e s  had been recorded  from I r e l a n d  o n l y  
once b e f o r e .  Subsequen t ly  he added t o  t h e  I r i s h  l i s t  two f u r t h e r  
tonnacean g a s t r o p o d s ,  Charonia  lampas and R a n e l l a  o l e a r i a ,  b o t h  of  which 
r e a c h  t h e i r  n o r t h e r n  l i m i t s  i n  t h e  w a t e r s  o f  SW I r e l a n d .  The d e b t  owed 
by t h e  p r o f e s s i o n a l  b i o l o g i s t  t o  t h e  work of  t h e  good l o c a l  amateur 
n a t u r a l i s t  i s  e x e m p l i f i e d  by t h e  v a l u a b l e  c o n t r i b u t i o n  of  Michael  Long 
t o  t h e  n a t u r a l  h i s t o r y  of  I r e l a n d .  

B i l l  F r y  had been a  member of  Porcupine  f o r  o n l y  a  few months b u t  had 
immediate ly  t aken  a n  a c t i v e  i n t e r e s t  i n  t h e  S o c i e t y .  He was t h e  prime 
mover of t h e  mee t ing  on "Eco log ica l  r e s u l t s  from underwater  photography" 
h e l d  a t  Plymouth i n  February ,  1981,  and had looked forward t o  a t t e n d i n g  
t h e  mee t ing  and t a l k i n g  abou t  h i s  h e a d l i n e  camera su rvey  of t h e  North  Sea 
b e n t h o s .  We o f f e r  o u r  sympathy t o  h i s  widow, P a t r i c i a  F r y ,  t o  whom we 
a r e  g r a t e f u l  f o r  p r o v i d i n g  t h e  f o l l o w i n g  i n f o r m a t i o n .  
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Will iam Gronow Fry  was a  mar ine  b i o l o g i s t  and taxonomist  who 
confessed  t o  a n  a b i d i n g  i n t e r e s t  i n  a l l  " s a l t y  wet an imals" ,  a l t h o u g h  
he  was b e s t  known f o r  h i s  work on s e a  s p i d e r s  and sponges .  His  
r e s e a r c h  i n t o  t h e  s e a  s p i d e r s  began w h i l e  he  was s t i l l  a t  s c h o o l ,  and 
a f t e r  comple t ing  t h e  N a t u r a l  Sc iences  Tr ipos  a t  Cambridge he  went t o  
C a l i f o r n i a  t o  work on s e a  s p i d e r s  a s  a  r e s e a r c h  s t u d e n t  under  J o e l  
Hedgpeth. Fol lowing t h i s  he worked a t  t h e  B r i t i s h  Museum ( N a t u r a l  
H i s t o r y ) ,  where he was C u r a t o r  of Sponges. L a t e r  he added t e a c h i n g  
t o  h i s  r e s e a r c h  i n t e r e s t s ,  and numerous s t u d e n t s  enjoyed t h e  s t i m u l u s  of  
h i s  g r e a t  enjoyment o f  mar ine  b i o l o g y  and h i s  i n s i g h t  i n t o  t h e  
c o m p l e x i t i e s  of  t h i s  d i v e r s e  s u b j e c t .  

I n  h i s  s h o r t  l i f e  he o rgan ized  two i n t e r n a t i o n a l  Symposia, t h e  
f i r s t  i n  1968 on t h e  Biology of  t h e  P o r i f e r a ,  and t h e  second i n  1976 on 
Sea S p i d e r s  (Pycnogonida) ,  i n  honour of  J o e l  W .  Hedgpeth. I n  1978 he 
was awarded a  s u b s t a n t i a l  g r a n t  by t h e  N a t u r a l  Environment Research 
Council  i n  s u p p o r t  o f  h i s  r e s e a r c h  i n t o  t h e  benthos  of  t h e  North  Sea 
and E a s t e r n  A r c t i c ,  a  p r o j e c t  upon which he  was working w i t h  c h a r a c t e r -  
i s t i c  enthusiasm and thoroughness  u n t i l  h i s  d e a t h  i n  August 1980. 

PORCUPINE MEETING I N  THE CHANNEL ISLES 

Shelagh Smith 

A f i e l d  m e e t i n g ,  t h e  t e n t h  Porcupine  m e e t i n g ,  was h e l d  i n  Guernsey 
on 22nd - 2 9 t h  September 1980. Only e i g h t  people  managed t o  a t t e n d  
( 4  members of Porcup ine ,  and one of  t h e  o t h e r s  h a s  s i n c e  j o i n e d ) .  The 
p a r t y  i n c l u d e d  A l b e r t  S t i v a  from Amsterdam and J i m  McLean from Los 
Angeles .  On two days we were jo ined  by members o f  t h e  l o c a l  n a t u r a l  
h i s t o r y  s o c i e t y .  P o r c u p i n e ' s  wide i n t e r e s t s  were n o t  w e l l  r e p r e s e n t e d  
a s  everyone s p e c i a l i s e d  i n  Mol lusca ,  b u t  t h i s  d i d  mean t h a t  t h i s  group 
were sea rched  f o r  thorough ly .  

Roger Brehaut  h o s t e d  t h e  mee t ing  and made e x c e l l e n t  ar rangements .  
F i v e  s h o r e  s t a t i o n s  were i n v e s t i g a t e d  on Guernsey and two each  on H e m  
and Sark .  An a f t e r n o o n  was s p e n t  d redg ing .  The causeway a t  Lihou,  
h i s t o r i c a l l y  and r e c e n t l y  regarded  a s  a n  ex t remely  r i c h  s i t e ,  was 
somewhat d i s a p p o i n t i n g  w i t h  an  unexpec ted ly  low d i v e r s i t y  n o t  o n l y  of 
Mol lusca  b u t  a l s o  o t h e r  an imals  and a l g a e ,  b u t  B e l l e  Greve Bay was v e r y  
r i c h  i n  many phy la  w i t h  a n  abundance of  an imals .  The l o n g  beaches o f  
H e m  r e q u i r e d  more t ime than  was a v a i l a b l e .  The v i s i t  t o  Sa rk  was 
timed t o  c o i n c i d e  w i t h  t h e  lowes t  S p r i n g  t i d e  i n  o r d e r  t o  v i s i t  t h e  
G o u l i o t  caves  which had a  s p l e n d i d  d i s p l a y  o f  anemones b u t  most  of  t h e  
hydro ids  and Polyzoa were dead.  The d redg ing  was p a r t i c u l a r l y  u s e f u l  
and produced many s p e c i e s  from f i n e  s h e l l  g r a v e l  o f  which abou t  a  l i t r e  
was s o r t e d  unsieved t o  produce such minu te  s p e c i e s  a s  Arculus  s y k e s i  
( C h a s t e r ,  18951, t h e  f i r s t  B r i t i s h  r e c o r d  t h i s  c e n t u r y ,  which a r e  
concluded n o t  t o  be a s  r a r e  a s  they  have been though t  t o  b e ,  b u t  r a t h e r  
over looked o r  l o s t  by u s u a l  s o r t i n g  methods. 

F u l l  d e t a i l s  of  f i n d i n g s  w i l l  be w r i t t e n  up s e p a r a t e l y .  S u f f i c e  
i t  t o  ment ion h e r e  t h a t  of over  140 s p e c i e s  found a l i v e ,  11 were new 
t o  Guernsey ( e i g h t  new t o  t h e  Channel I s l e s )  and a n o t h e r  35 had n o t  been 
found a l i v e  s i n c e  1950. A number p r e v i o u s l y  c o n s i d e r e d  r a r e  were found 
i n  a t t e n d a n c e .  Amongst abou t  70  s p e c i e s  o n l y  found a s  dead s h e l l s ,  a  
number a r e  new t o  t h e  Channel I s l e s  and many have n o t  been found t h i s  
c e n t u r y .  A l l  such s t a t i s t i c s  show i s  t h a t ,  w h i l e  t h e  Channel I s l e s  have 
t r a d i t i o n a l l y  been regarded  a s  r i c h  i n  Mol lusca ,  l i t t l e  s e r i o u s  work i s  
under taken  now, and by modern s t a n d a r d s  l i t t l e  i s  known and l e s s  p u b l i s h e d .  
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~ d i t o r ' s  n o t e  : For l a c k  of  space  t h e  l i s t  o f  mol luscan  r e c o r d s  
r e s u l t i n g  from t h e  mee t ing  i s  h e l d  over  u n t i l  
t h e  n e x t  i s s u e .  

N o t i c e  t o  Members: Marine Reserves  L e g i s l a t i o n  

The Department of  t h e  Environment have provided Porcupine  w i t h  
c o p i e s  of  t h e  C o n s u l t a t i o n  Paper on t h e  e s t a b l i s h m e n t  of  mar ine  r e s e r v e s .  
Bob E a r l l  h a s  w r i t t e n  an  a r t i c l e  which g i v e s  t h e  background. Porcupine  
members a r e  i n v i t e d  t o  e x p r e s s  t h e i r  o p i n i o n s  on t h e  proposed l e g i s l a t i o n  
and t o  w r i t e  t o  DOE a t  t h e  a d d r e s s  g iven  on p. 3 of  t h e  c o n s u l t a t i o n  
paper .  These o p i n i o n s  a r e  a  v i t a l  p a r t  of  t h e  democrat ic  p rocess  and a  
method by which i n d i v i d u a l s  can  i n f l u e n c e  government. I t  i s  sugges ted  
t h a t  l e t t e r  t o  DOE migh t  i n c l u d e  comments on t h e  p r i n c i p l e  o f  mar ine  
n a t u r e  r e s e r v e s ,  s u g g e s t i o n s  a s  t o  p o s s i b l e  s i t e s ,  comments o r  
c r i t i c i s m s  of  t h e  c o n s u l t a t i o n  paper .  

I n  a d d i t i o n  t o  any p r i v a t e  i n d i v i d u a l  r e s p o n s e ,  Shelagh Smith a s  
Hon. S e c r e t a r y  o f  Porcupine  h a s  been empowered by t h e  members who were 
a t  t h e  Porcupine  mee t ing  i n  Plymouth, t o  w r i t e  a  l e t t e r  i n  f avour  of  
t h e  enactment  of  l e g i s l a t i o n  which would e n a b l e  mar ine  r e s e r v e s  t o  be 
e s t a b l i s h e d ,  and t o  c r i t i c i s e  t h e  c o n s u l t a t i o n  paper  e s p e c i a l l y  
r e g a r d i n g  t h e  c l a u s e s  s u g g e s t i n g  l i m i t s  of  s i z e  of  r e s e r v e s  and t h e  
i n a d e q u a t e  s a n c t i o n s  a g a i n s t  abuse .  I t  was a l s o  cons ide red  d e s i r a b l e  
t h a t  l e g i s l a t i v e  p r o c e s s e s  shou ld  be speeded up. The importance  of  
t h e  mar ine  environment and i t s  a v a i l a b i l i t y  f o r  r e s e a r c h  and e d u c a t i o n  
was s t r e s s e d .  

Marine Reserves  L e g i s l a t i o n :  A comment by Bob E a r l l .  

A g r e a t  d e a l  i s  happening on t h i s  i s s u e  a t  p r e s e n t ,  and t h e  back- 
ground t o  t h i s  i s  d e s c r i b e d  below. The Department of  t h e  Environment 
(DOE) have r e l e a s e d  t h e i r  c o n s u l t a t i o n  document and v a r i o u s  i n i t i a t i v e s  
have been t aken  i n  r e l a t i o n  t o  g e t t i n g  p r o v i s i o n s  made i n  t h e  W i l d l i f e  
and Count rys ide  B i l l  (W & CB). I must a p o l o g i s e  f o r  n o t  keep ing  you 
b e t t e r  informed;  however t h e  s i t u a t i o n  changes d a i l y  and r e a l l y  t h e  
o n l y  way t o  g e t  a n  up t o  d a t e  p i c t u r e  o f  what i s  going on i s  t o  t e l ephone  
me (053  185 415) o r  Roger M i t c h e l l .  

The background. As most of  you w i l l  know t h e r e  was no p r o v i s i o n  made 
f o r  mar ine  n a t u r e  r e s e r v e s  i n  t h e  W i l d l i f e  and Count rys ide  B i l l .  The 

W & CB i s  a  Lords B i l l  and i t  seeks  t o  upda te  a  good d e a l  of  our  c u r r e n t  
c o n s e r v a t i o n  l e g i s l a t i o n  t o  b r i n g  i t  i n t o  l i n e  w i t h  a  v a r i e t y  of 
c o n v e n t i o n s ,  e t c .  A t  t h e  second r e a d i n g  of t h e  b i l l  t h e  government were 
asked why no p r o v i s i o n  had been made f o r  mar ine  r e s e r v e s  - t h e  r e p l y  was 
t h a t  t h e  i s s u e  was complex and t h a t  they  would r e l e a s e  a  c o n s u l t a t i o n  
document on t h i s  problem ' s h o r t l y ' .  

A v a r i e t y  o f  v o l u n t a r y  groups decided t h a t  i t  would be a  v e r y  good 
i d e a  t o  t a b l e  an  amendment f o r  t h e  n e x t  s t a g e  ( t h e  committee s t a g e )  of 
t h e  b i l l  f o l l o w i n g  t h i s  r e sponse .  These v o l u n t a r y  bod ies  inc luded  
Marine A c t i o n  Cen t re  (Joanna Gordon C l a r k e ) ,  UCS, P e t e r  Hunnam, myself  
and Roger M i t c h e l l ,  WWF ( C h r i s  Tydeman) SPNC (Tim Sands)  and r e p r e s e n t a -  
t i v e s  from RSPB, FOE and BANG. A mee t ing  was h e l d  a t  WWF and David Ped ley ,  
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a  s o l i c i t o r  w i t h  c o n s i d e r a b l e  e x p e r i e n c e  of  w i l d l i f e  l e g i s l a t i o n ,  
p repared  a  f i n a l  v e r s i o n  of  a n  amendment which was p u t  down by 
Lord Mowbray. General  and Legal  b r i e f s  were p repared  f o r  t h i s  
amendment which c i t e d  Lundy and Bardsey a s  p o t e n t i a l  r e s e r v e  a r e a s .  
The Head of  NCC's l e g i s l a t i v e  depar tment  though t  t h e  amendment went 
too  f a r ;  however t h e  amendment (which was f a u l t l e s s  w i t h  r e g a r d  t o  
i t s  d r a f t i n g )  took a s t r o n g  p o s i t i o n  s o  t h a t  t h e r e  would be a  l o g i c a l  
f a l l  back p o s i t i o n .  

A r e p o r t  of  th-2 d e b a t e  i s  g iven  i n  t h e  1 2 t h  February  e d i t i o n  of New 
S c i e n t i s t  (page  388) ;  b r o a d l y  speak ing  t h e  government, f aced  by an a l l  
p a r t y  amendment proposed by a c o n s e r v a t i v e  p e e r  (Lord Mowbray) f o r  
which t h e r e  were no views expressed  a g a i n s t ,  were fo rced  t o  concede 
" t h a t  t h e y  would look i n t o  t h e  p o s s i b i l i t y  of  e n a b l i n g  powers"; 
t h a t  i s ,  t hey  would look a t  i n t r o d u c i n g  a n  e n a b l i n g  amendment i n t o  t h e  
n e x t  ( r e p o r t )  s t a g e  o f  t h e  b i l l .  

CoEnCo W i l d l i f e  Link met soon a f t e r  t h i s  and t h e  c o n s u l t a t i o n  paper  
was d i s c u s s e d .  It was decided t h a t  a  l i s t  o f  s t a t e m e n t s  on t h e  
c o n s u l t a t i o n  paper  should  be p repared  t o  h e l p  member o r g a n i s a t i o n s  
respond r a p i d l y  ( i . e . ,  i n  t ime f o r  t h e  r e p o r t  s t a g e ) .  The r e l e a s e  of  
t h e  paper  c o i n c i d e n t l y  n e a r  t o  t h e  committee s t a g e  of  t h e  b i l l  was 
termed "a b l a t a n t  t r y  on" by Lord M e l c h e t t ,  and Lord Mowbray s a i d  t h a t  
he  though t  i t  was t h e  p r e s s  r e l e a s e  when he f i r s t  saw i t ,  minu tes  
b e f o r e  t h e  d e b a t e .  

I n  February  Lord C r a i g t o n ' s  amendment t o  p a r t  2  o f  t h e  B i l l  ( s t i l l  
t h e  committee s t a g e )  came up ,  t h e  government once a g a i n  had n o t  
a n t i c i p a t e d  t h e  response  from p e e r s  t o  t h e  i s s u e ,  and t h e  amendment 
(which s e e k s  t o  ex tend  NCC's e x i s t i n g  l e g i s l a t i o n  by s imply add ing  " t o  
our  3 m i l e  l i m i t " )  was won by 98 v o t e s  t o  54. This  l e a v e s  t h e  govern- 
ment w i t h  a  problem, f o r  t h e y  can  e i t h e r  l e t  Lord C r a i g t o n ' s  amendment s t a n d  
(and i t  i s  r a t h e r  too  vague t o  a l low t h a t )  o r  they  have t o  i n t r o d u c e  
some l e g i s l a t i o n  of t h e i r  own. This  i s  l i k e l y  t o  t a k e  t h e  form o f  
e n a b l i n g  powers f o r  t h e  S e c r e t a r y  of  S t a t e .  I n  any c a s e  t h e  v o l u n t a r y  
bod ies  a r e  drawing up a n  e n a b l i n g  amendment of  t h e i r  own j u s t  i n  c a s e  
something u n f o r e s e e n  happens a t  t h e  r e p o r t  s t a g e .  Unfor tunate ly  we 
a r e  n o t  a b l e  t o  comment on t h e  r e s u l t s  o f  t h e  r e p o r t  s t a g e  b e f o r e  go ing  
t o  p r e s s .  MAFF a r e  one o f  t h e  main b l o c k i n g  groups b u t  even they  a r e  
supposed t o  have agreed i n  p r i n c i p l e  a t  In te r -Depar tmenta l  Working 
Group mee t ings  t o  t h e  p r o p o s a l s .  UCS a r e  c u r r e n t l y  drawing up a  b r i e f  
t o  be  d i r e c t e d  a t  approaches  t o  MAFF (DAFS). ( P l e a s e  c o n t a c t  R . E .  i f  
you w i l l ) .  The v o l u n t a r y  groups met NCC on 4 t h  March; a g a i n  too l a t e  
f o r  a  r e p o r t  t o  be inc luded  h e r e .  

.I- I .'-.t..'- ,. 7; ,, ,. 4, 

PORCUPINE MEETING I N  PLYMOUTH, 21-22 FEBRUARY 1981 

Shelagh Smith 

The 1 1 t h  Porcupine  mee t ing  was h e l d  i n  t h e  Marine B i o l o g i c a l  
A s s o c i a t i o n ' s  L a b o r a t o r y ,  w i t h  t h e  theme "Eco log ica l  R e s u l t s  from 
Underwater Photography".  Over 70 people  a t t e n d e d .  ~ a l k s  were 
d i v i d e d  i n t o  s e c t i o n s  a c c o r d i n g  t o  t h e  g r o s s  methods of a c h i e v i n g  
d e s i r e d  i n f o r m a t i o n ,  i n  d i v i n g  d e p t h ,  sha l low s e a s  and deep w a t e r .  
There were p r o f u s e  i l l u s t r a t i o n s ,  a  f a c t o r  which should  be remembered 
when t h e  a r t i c l e s  a r e  r e a d  i n  t h e  Porcupine  N e w s l e t t e r .  

Roger M i t c h e l l ,  NCC,  l e d  d i s c u s s i o n  on t h e  proposed i n i t i a t i o n  of  
l e g i s l a t i o n  on mar ine  n a t u r e  r e s e r v e s ,  s a y i n g  t h a t  those  who cons ide red  
t h a t  mar ine  r e s e r v e s  were a  good t h i n g  shou ld  a c t ,  now, a s  i n d i v i d u a l s ,  
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and e x p r e s s  t h e i r  o p i n i o n s  ( s e e  s e p a r a t e  a r t i c l e s ) .  The 
c o n s u l t ' a t i o n  paper  s e t t i n g  o u t  p r o p o s a l s  t o  d a t e  i s  n o t  w i t h o u t  
i t s  shor t -comings  and t h e s e  were immediately p icked on by t h o s e  
p r e s e n t .  

A b u f f e t  supper  was h e l d  on t h e  Sa tu rday  evening i n  t h e  Labora to ry .  
The w e a t h e r ,  and p a r t i c u l a r l y  t h e  s e a  t e m p e r a t u r e ,  were comfor tab ly  
p l e a s a n t  f o r  s h o r t  e x c u r s i o n s  t o  t h e  s h o r e  a t  Wembury (Sunday 
a f t e r n o o n )  and Mount Edgcumbe (Monday a f t e r n o o n ) .  

A t  Wembury s t r a n g e  b e a s t s  were found f i r m l y  a f f i x e d  t o  t h e  
u n d e r s i d e  of  a  bou lde r  n e a r  LWM. What a r e  they?  

tubercles 

resting 

dark r e d  

r e d  s p i k e  e x t e n d e d  
and  f l a c c i d  

1 c m  
L I 

disturbed 

Although a d d i t i o n s  t o  t h e  mol lusc  l i s t  f o r  t h e  Plymouth a r e a  were 
n o t  e x p e c t e d ,  a  j u v e n i l e  Sphenia  binghami Tur ton ,  1822,  was found i n  
r e d  a l g a e  a t  Mount Edgcumbe and a t  bo th  l o c a l i t i e s  t h e r e  were l i v i n g  
i n  a  s i m i l a r  h a b i t a t  s e v e r a l  j u v e n i l e  Acmeidae < 1mm s h e l l  l e n g t h  
n o t  d i s t i n g u i s h a b l e  from t h e  s m a l l e s t  of  a  growth s e r i e s  o f  Acmaea 
( C o l l i s e l l a )  t e s s e l a t a  M u l l e r ,  1 9 7 6 ) ,  a s p e c i e s  n o t  normal ly  regarded  
a s  such  a  s o u t h e r l y  one. 

REPORTS OF THE MEETING AT PLYMOUTH 

SEDIMENTOLOGICAL AND ECOLOGICAL OBSERVATIONS FROM MANNED SUBMERSIBLES 

J . B .  Wilson 
I n s t i t u t e  of Oceanographic S c i e n c e s ,  Wormley, Godalming, Sur rey .  

Submers ibles  have been used f o r  s e d i m e n t o l o g i c a l  and e c o l o g i c a l  
r e s e a r c h  i n  s e v e r a l  p a r t s  of t h e  world over  t h e  p a s t  f i f t e e n  y e a r s .  
Some of  t h e s e  a r e  d e s c r i b e d  i n  a  r e c e n t  book on t h e  use  of  submers ib les  
(Geyer 1977) .  I n  U . K .  w a t e r s  i n v e s t i g a t i o n s  were c a r r i e d  o u t  u s i n g  
t h e  s u b m e r s i b l e s  PISCES I1 and PISCES I11 i n  1970, 1971 and 1973 
(Wilson 1978) .  
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Observa t ions  made i n  t h e  w e s t e r n  E n g l i s h  Channel on p o p u l a t i o n s  
of  t h e  b r i t t l e  s t a r  Ophiocomina n i g r a  (Abi ldgaard)  showed t h a t  i t  
was p r e s e n t  i n  l a r g e  p a t c h e s  up t o  300 m a c r o s s .  Wi th in  t h e  p a t c h e s ,  
t h e  i n d i v i d u a l  Ophiocomina tend t o  s e p a r a t e  from one a n o t h e r .  The 
s p a c i n g  between i n d i v i d u a l s  was much more d i s p e r s e d  than  a  random 
d i s t r i b u t i o n .  T h i s  was confirmed by l a b o r a t o r y  exper iments  and 
r e s u l t s  from t h e  towed s l e d g e  (Wilson,  Holme & B a r r e t t  1977) .  

On t h e  w e s t  s i d e  of  Rockal l  Bank, o b s e r v a t i o n s  on t h e  occur rence  
o f  t h e  deep-water c o r a l  Lophe l i a  p e r t u s a  (L . )  showed i t  t o  be  p r e s e n t  
i n  p a t c h e s  which a r e  g e n e r a l l y  1 0  - 50 m a c r o s s .  The p a t c h  develops  
from a  s i n g l e  colony.  P o r t i o n s  of t h e  colony a r e  broken o f f  by t h e  
a c t i v i t i e s  o f  b o r i n g  sponges and t h e  r e s u l t i n g  d e b r i s  i s  used a s  a  
s u b s t r a t e  f o r  growth of new c o l o n i e s  round t h e  o r i g i n a l  one. This  
p r o c e s s  of  l a t e r a l  growth c o n t i n u e s  and t h e  p a t c h  i n c r e a s e s  i n  s i z e  
(Wilson 1979) .  
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PHOTOGRAPHY I N  DESCRIPTIVE SUBLITTORAL ECOLOGY 

Frances  Dipper 
Nature  Conservancy C o u n c i l ,  P.O. Box 6 ,  Huntingdon 

I n  deve lop ing  a  s t r a t e g y  f o r  t h e  n a t u r e  c o n s e r v a t i o n  o f  B r i t a i n ' s  
sha l low s e a s ,  t h e  Nature  Conservancy Council  c o n s i d e r s  t h a t  t h e  s a f e -  
guard ing  of  h a b i t a t s  i s  t h e  b e s t  approach.  The s e l e c t i o n  of  s i t e s  
which migh t  e v e n t u a l l y  become marine  n a t u r e  r e s e r v e s  depends on a  know- 
l e d g e  of  t h e  s p e c i e s ,  h a b i t a t s  and communities p r e s e n t ,  and d e s c r i p t i v e  
eco logy  t h e r e f o r e  p l a y s  an  impor tan t  p a r t  i n  mar ine  c o n s e r v a t i o n .  

Adequate s o u r c e s  of  i n f o r m a t i o n  t h a t  can  be tapped by t h e  NCC a r e  
a l r e a d y  a v a i l a b l e  from t h e  s u b l i t t o r a l  of  some a r e a s  e s p e c i a l l y  those  
i n  t h e  v i c i n i t y  o t  mar ine  l a b o r a t o r i e s ,  o r  u n i v e r s i t i e s .  A p a r t i c u l a r l y  
u s e f u l  s o u r c e  of  r e c o r d s  l i e s  i n  c o l l e c t i o n s  o f  underwater  photographs ,  
of  t e n  t h o s e  o f  amateur d i v e r s .  

However,where adequa te  i n f o r m a t i o n  i s  n o t  a v a i l a b l e ,  new survey  
i s  n e c e s s a r y ,  and over  t h e  p a s t  few y e a r s  NCC h a s  i n i t i a t e d  d e s c r i p t i v e  
s u b - l i t t o r a l  s u r v e y s  main ly  i n  t h e  south-west  of  B r i t a i n  and i n  t h e  
Hebr ides .  Photography p l a y s  a  v e r y  impor tan t  p a r t  i n  t h e s e  s u r v e y s ,  
p r o v i d i n g  a n  a c c u r a t e  r e c o r d  o f  s p e c i e s ,  h a b i t a t s  and communities 
p r e s e n t  and NCC now h o l d s  a  s u b l i t t o r a l  s l i d e  c o l l e c t i o n  o f  approx imate ly  
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4500 s l i d e s .  

Resources  of  bo th  t ime and money f o r  s u b - l i t t o r a l  s u r v e y  a r e  
l i m i t e d  and i t  w i l l  be many y e a r s  b e f o r e  adequa te  coverage around the 
c o a s t s  of  G r e a t  B r i t a i n  i s  ach ieved .  However, c o n s i d e r a b l e  h e l p  i s  
now b e i n g  r e c e i v e d  from amateur d i v e r s  through t h e  Underwater 
c o n s e r v a t i o n  S o c i e t y .  The UCS h a s  developed a  ' pho tograph ic  p r o j e c t '  
w i t h  t h e  aims of  p r o v i d i n g  p a r t i c i p a n t s  w i t h  an  i d e n t i f i c a t i o n  s e r v i c e  
and o f  promoting t h e  use  of  underwater  photography i n  mar ine  b io logy .  
P a r t i c i p a n t s  send i n  t h e i r  underwater  photographs f o r  i d e n t i f i c a t i o n  
a l o n g  w i t h  r e l e v a n t  d e t a i l s  o f  s i t e ,  d e p t h ,  s c a l e ,  e t c .  Each s l i d e  
i s  then  ana lysed  i n  d e t a i l  and r e t u r n e d  t o  t h e  owner. The inform- 
a t i o n  c o l l e c t e d  from t h e s e  photos  f a l l s  i n t o  s e v e r a l  c a t e g o r i e s :  
( i )  d i s t r i b u t i o n  r e c o r d s  o f  s p e c i e s ,  ( i i )  h a b i t a t  and s i t e  
i n f o r m a t i o n ,  ( i i i )  behav ioura l  o b s e r v a t i o n s ,  ( i v )  unusual  happen ings ,  
e . g . ,  p o l l u t i o n  i n c i d e n t s .  This  i s ,  of  c o u r s e ,  e x a c t l y  t h e  type  of 
i n f o r m a t i o n  r e q u i r e d  f o r  t h e  assessment  o f  t h e  mar ine  c o n s e r v a t i o n  
i n t e r e s t  of a  s i t e .  

The UCS i s  a l s o  p r o v i d i n g  u s e f u l  i n f o r m a t i o n  through t h e  
e x p e d i t i o n  s u r v e y s  i t  r u n s  each y e a r  i n  a r e a s  where adequa te  
i n f o r m a t i o n  i s  n o t  a v a i l a b l e .  The pho tograph ic  r e c o r d  from t h e s e  
su rveys  i s  of p a r t i c u l a r  v a l u e .  

The r e c o g n i t i o n  of  s p e c i e s  i n  s i t u  i s  a  p r e r e q u i s i t e  f o r  
d e s c r i p t i v e  s t u d i e s  and i n  many c a s e s  adequate  i d e n t i f i c a t i o n  gu ides  
a r e  n o t  a v a i l a b l e .  The UCS h a s  developed pho tograph ic  gu ides  c o v e r i n g  
s e v e r a l  groups .  The gu ides  c o n s i s t  of  a  ' m i n i - p r i n t '  of  each s p e c i e s  
w i t h  a  page of  t e x t  and have been c o l l a t e d  by e x p e r t s  i n  t h e  r e l e v a n t  
groups .  Photographs  of t h e  s p e c i e s  i n  s i t u  a r e  provided by UCS 
members. Guides have been produced c o v e r i n g  B r i t i s h  nud ib ranchs ,  
an thozoa ,  common mar ine  l i f e  and sponges.  The sponge guide  i s  n o t  a  
s t r a i g h t f o r w a r d  gu ide  b u t  aims t o  i n c r e a s e  our  knowledge of  B r i t i s h  
sponges by d e t e r m i n i n g  which o n e s ,  i f  any,  can  be i d e n t i f i e d  from 
e x t e r n a l  f e a t u r e s  a lone .  Guides t o  B r i t i s h  t u n i c a t e s  and h y d r o i d s  
a r e  now i n  p r e p a r a t i o n .  

QUANTIFICATION OF THE DEEP SEA BENTHOS: A NEW APPROACH TO AN OLD PROBLEM 

R . S .  Lampit t  
I n s t i t u t e  of  Oceanographic S c i e n c e s ,  Wormley, Godalming, S u r r e y  

The use  o f  photography f o r  e s t i m a t i n g  abundance of  b e n t h i c  
fauna h a s  t h e  drawback t h a t  a  t h e  a r e a  examined i s  s m a l l ,  b o n l y  t h e  
e p i f a u n a  a r e  sampled and - c  i d e n t i f i c a t i o n  can be d i f  f i c u l t p a r t i c u l a r l y  
i n  t h e  deep s e a .  

The main problems w i t h  towed n e t s  a r e  a  t h e  n e t  may n o t  be on 
t h e  s e a  bed f o r  a l l  o f  t h e  t r a w l i n g  p e r i o d ,  b t h e  n e t  pore  may c l o g  and 
c  t h e  n e t  may be s e l e c t i v e l y  i n e f f i c i e n t  f o r d i f f e r e n t  animal  t y p e s ,  - 
t h e s e  b e i n g  t h o s e  which a r e  too  s m a l l ,  too  m o t i l e ,  too  d e e p l y  b u r i e d ,  
t o o  w e l l  anchored o r  too  f r a g i l e .  

The IOS e p i b e n t h i c  s l e d g e  i s  d e s c r i b e d .  This  t a k e s  photographs  
o f  t h e  s e a  bed j u s t  i n  f r o n t  of  a row of t h r e e  n e t s  ( 2  c o a r s e  and 1 f i n e ) .  
A  n e t  m o n i t o r i n g  system g i v e s  i n f o r m a t i o n  about  t h e  s l e d g e  v i a  a n  
a c o u s t i c  beacon i n c l u d i n g  i t s  d e p t h ,  t h e  ambient t e m p e r a t u r e ,  whether 
t h e  n e t  i s  open o r  c l o s e d  and i t s  r a t e  of  movement o v e r  t h e  s e a  bed. 
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This  i s  used t o  a d j u s t  t h e  s h i p  speed and l e n g t h  of warp t o  g i v e  t h e  
b e s t  p o s s i b l e  performance of t h e  g e a r .  

The system overcomes some of  t h e  problems of towed n e t s .  
1. We know t h e  a r e a  of s e a  bed a c t u a l l y  f i s h e d .  2. We can e s t i m a t e  - 
t h e  degree  of c logg ing  by comparing abundance o f  e p i b e n t h i c  animals  
a s  e s t i m a t e d  from photographs ( t h e  pho to-dens i ty )  w i t h  e s t i m a t e s  
based on t h e  c a t c h  ( t h e  c a t c h  d e n s i t y ) .  3. S e l e c t i v e  i n e f f i c i e n c y  
f o r  f r a g i l e  o r  w e l l  anchored animals  may b e  a s s e s s e d  from t h e  
photographs  . 

From t h e  9  h a u l s  i n  v h i c h  a l l  t h e  gear  worked p e r f e c t l y ,  t h e  
pho to-dens i ty  was p l o t t e d  a g a i n s t  c a t c h  d e n s i t y  f o r  a l l  those  
animals  found a t  a  d e n s i t y  o f  over  5  pe r  1000m and r e t a i n e d  by a l l  
t h r e e  n e t s .  The l i n e  i s  v e r y  c l o s e  t o  t h e  1 : l  r a t i o .  Catch 
d e n s i t y  f o r  those  animals  r e t a i n e d  by t h e  f i n e  n e t  i s  i n  even c l o s e r  
agreement w i t h  photo d e n s i t y .  

A number of s p e c i e s  were excluded from t h e  r e g r e s s i o n .  
These were t h e  a s t e r o i d  Hymenaster membranaceus which appears  t o  be 
i n f a u n a l  f o r  some of t h e  t ime ,  p a r t i c u l a r l y  t h e  s m a l l e r  specimens.  

The second s p e c i e s  excluded was t h e  p e n n a t u l i d  Kopholobolemnum 
s t e l l i f e r u m .  A t  one s t a t i o n  1553 specimens were expected i n  t h e  
c a t c h  from t h e  photo d e n s i t y  b u t  o n l y  9  were recovered .  S i m i l a r l y  
f o r  t h e  anthozoan C e r i a t h u s  m u l t i p l i c a t u s .  These s p e c i e s  may e i t h e r  be 
too  f i r m l y  anchored i n  t h e  sediment o r  may r e t r a c t  i n t o  i t  and t h e i r  
abundance should be e s t i m a t e d  from t h e  photographs a lone .  

The f r a g i l e  b u t  l a r g e  p ro tozoans ,  t h e  Xenophyophores, may a l s o  
be excluded a s  they  break up on c a p t u r e ,  b u t  a g a i n  photographs a r e  
used f o r  abundance e s t i m a t e s .  

The combined use  of photography and n e t  c a p t u r e  g i v e s  v e r y  
impor tan t  i n f o r m a t i o n  about  t h e  performance of t h e  n e t  and about  t h e  
b i o l o g y  o f  some of  t h e  b e n t h i c  fauna.  We know t h a t  f o r  a  c o n s i d e r a b l e  
and recognised  p r o p o r t i o n  of t h e  benthos  t h e  IOS e p i b e n t h i c  s l e d g e  
g i v e s  a  v e r y  a c c u r a t e  e s t i m a t e  o f  abundance. 

RESULTS FROM NORTH SEA BENTHOS SURVEYS 

M.F. Dyer, W.G. Fry  and P.D. F r y  
Marine Benthos Labora to ry ,  Luton Col lege  of Higher Educa t ion ,  

P u t t e r i d g e  Bury, Luton,  Bedfordsh i re .  

Our work began i n  1978, when D r .  W.G.  F ry  r e c e i v e d  a  g r a n t  from 
N . E . R . C .  t o  s t u d y  t h e  e c o l o g i c a l  r o l e  of pycnogonids and a s s o c i a t e d  
benthos  on t h e  North Sea and E a s t e r n  A r c t i c  demersal f i s h i n g  grounds. 
As p a r t  of t h i s  s t u d y  we wanted t o  know t h e  d i s t r i b u t i o n  and abundance 
o f  a s  many macro-epibenthic  s p e c i e s  a s  p o s s i b l e .  Consequent ly ,  d u r i n g  
t h e  p a s t  t h r e e  summers, we have p a r t i c i p a t e d  i n  r e s e a r c h  c r u i s e s  of 
t h e  E a s t e r n  A r c t i c  (between t h e  North Cape and North S p i t s b e r g e n :  
70-80ON) and t h e  North Sea (between 5 2 - 6 2 O ~ ) .  We have sampled t h e  
ben thos  from 499 North Sea s t a t i o n s  and 229 A r c t i c  s t a t i o n s .  Granton 
t r a w l s  and,  i n  a  few c a s e s ,  semi-pelagic  t r a w l s ,  were used throughout  
t h e s e  c r u i s e s .  These a r e  n o t  i d e a l  f o r  sampling t h e  ben thos ,  b u t  
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w i t h o u t  them y e a r l y  benthos  su rveys  i n  t h e s e  l a r g e  a r e a s  would n o t  
be p o s s i b l e .  

During t h e  North Sea surveys  (MAFF L o w e s t o f t ) ,  a  remote head- 
l i n e  camera was used s u c c e s s f u l l y  a t  115 s t a t i o n s .  The camera was 
a d j u s t e d  t o  t a k e  photographs of t h e  s e a  bed a t  i n t e r v a l s  of one 
minute  throughout  t h e  60  minu tes  of a  t r awl .  I n  a l l ,  some 5000 
u s e a b l e  photographs were o b t a i n e d .  

Of t h e  150 s p e c i e s  recorded  from North Sea t r a w l s ,  some 30 
s p e c i e s  a r e  i d e n t i f i a b l e  on t h e  underwater photographs and t h e i r  
abundance throughout  t h e  North Sea has  been e s t i m a t e d .  Of t h e s e ,  
t h e  d i s t r i b u t i o n  and abundance o f  7  s p e c i e s  were shown:- 

1. C i d a r i s  c i d a r i s .  Th i s  ech ino id  i s  known t o  be d i s t r i b u t e d  from 
t h e  Medi te r ranean  t o  t h e  deeper  wa te r  wes t  o f  Europe a s  f a r  a s  Norway. 
I n  t h e  North Sea i t  was found o n l y  t o  t h e  west  o f  OrkneyIShet land,  
where C i d a r i s  seems t o  be on t h e  edge o f  i t s  range.  Es t imates  of 
abundance based on underwater photography v a r i e d  from 9-22/10Cm^. 

2. Penna tu la  phosphorea.  Th is  p e n n a t u l i d  was r a r e  i n  t h e  t r a w l s ,  
b u t  underwater  photographs showed i t  t o  be v e r y  common throughout  
t h e  n o r t h e r n  North Sea. P a r t i c u l a r l y  l a r g e  d e n s i t i e s  were found 
o f f  t h e  wes t  c o a s t  o f  Norway (182/100m2) and i n  t h e  Farne deeps 
(66/10Cm2). The a b i l i t y  o f  p e n n a t u l i d s  t o  c o n t r a c t  q u i c k l y  when 
d i s t u r b e d  presumably c o n t r i b u t e d  t o  t h e  low c a t c h i n g  e f f i c i e n c y  f o r  
t h i s  s p e c i e s .  

3. H y a l i n o e c i a  t u b i c o l a .  Th i s  po lychae te  was found throughout  t h e  
n o r t h e r n  North Sea.  It was most common t o  t h e  wes t  of S h e t l a n d ,  
where a  d e n s i t y  o f  142/10Cm2 was found. 

4. Echinus a c u t u s .  Common throughout  t h e  n o r t h e r n  North Sea ,  t h e  
j u v e n i l e  form i s  sometimes t rawled i n  v a s t  numbers. The h i g h e s t  
d e n s i t y  o f  j .uveni les  (512 /l00m2) was found i n  t h e  c e n t r a l  n o r t h e r n  North 
Sea. Other h i g h  d e n s i t i e s  o f  173  and 247/100m2 were found t o  t h e  wes t  
o f  Norway. 

5. Alcyonium d i g i t a t u m .  Th is  s o f t  c o r a l  was common throughout  t h e  
s o u t h e r n  North Sea and a long  t h e  e a s t  c o a s t  o f  Sco t land .  I t  was 
found t o  be most abundant o f f  t h e  F o r t h  and Tay, where e s t i m a t e s  o f  
abundance v a r i e d  from 37-48 colonies/10Om2. 

6 .  A s t e r i a s  rubens .  Th is  a s t e r o i d  was found throughout  t h e  North Sea ,  
b u t  i t  was found i n  much h i g h e r  numbers i n  t h e  s o u t e r n  North Sea - 
p a r t i c u l a r l y  o f f  t h e  wes t  c o a s t  of Denmark and between E a s t  Angl ia  and 
Hol land.  I n  t h e s e  r e g i o n s  i t  was found a t  d e n s i t i e s  o f  30/10Cm2. 
F u r t h e r  n o r t h ,  A s t e r i a s  was found i n  lower numbers, and n o r t h  of Orkney 
t h e  underwater  photographic  su rvey  showed t h e  abundance t o  be below 
2 /100m2. 

7. S t i chopus  t remulus .  This  h o l o t h u r i a n  was found i n  t h e  n o r t h e r n  
North Sea a t  dep ths  below 150 met res .  Only 1 specimen was found on 
t h e  underwater  photographs ,  b u t  t h i s  i s  n o t  s u r p r i s i n g  a s  t h e  a r e a  
t r awled  i s  some 1500 t imes t h e  a r e a  photographed. However, t h e  
d i s t r i b u t i o n  o f  S t i chopus  was p resen ted  because t h e  underwater 
photographic  su rvey  showed many c y l i n d r i c a l  o b j e c t s  ( 6  - 8 cm long)  
c o v e r i n g  t h e  s e a  bed i n  a r e a s  where S t i chopus  was t rawled.  We f i r s t  
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' f e l t  t h a t  t h e s e  o b j e c t s  were t h e  f a e c e s  o f  S t i c h o p u s ,  b u t  i t  now 
seems more l i k e l y  t h a t  t h e y  a r e  t h e  po lychae te  Onuphis conchylega.  
They were found on t h e  underwater photographs i n  v a s t  numbers - up 
t o  50/m2, though they  were never  caught  i n  t h e  t r a w l .  

The use  o f  a  c o n i c a l  dredge on f u t u r e  c r u i s e s  i n  t h e s e  a r e a s  
might  enab le  us t o  conf i rm t h e  i d e n t i f i c a t i o n  of Onuphis. 

DEEP-SEA HOLOTHURIAN SWARMS 

D.S.M. B i l l e t t  
I n s t i t u t e  of Oceanographic S c i e n c e s ,  Wormley, Godalming, Sur rey .  

The S 

h y a l i n a  was 
i n  s t u d y i n g  

p a t i a l  d i s t r i b u t i o n  o f  t h e  e l a s i p o d  h o l o t h u r i a n  Kolga 
d e s c r i b e d  i n  o r d e r  t o  demonstra te  t h e  use  of photographs 
d i s p e r s i o n  p a t t e r n s .  Genera l ly  t h e  d e n s i t y  o f  deep-sea 

megafauna i s  too  low t o  pe rmi t  t h e  a n a l y s i s  of s p a t i a l  p a t t e r n s  
u s i n g  a  towed t ime-lapse  camera sys tem,  b u t  o c c a s i o n a l l y  animals  do 
occur  i n  h i g h  d e n s i t i e s ,  n o t a b l y  oph iuro ids ,and  i n  t h i s  c a s e  a  sea -  
cucumber. The s t u d y  o f  s p a t i a l  d i s t r i b u t i o n s  n o t  o n l y  p rov ides  
i n f o r m a t i o n  on t h e  behaviour  of an animal b u t  may a l s o  c o n t r i b u t e  
i n v a l u a b l e  d a t a  on t h e  environment,  such a s  t h e  d i s t r i b u t i o n  of 
food r e s o u r c e s .  

K .  h y a l i n a  has  been sampled between 2755 and 4080 m a t  t h e  
mouth of t h e  Porcupine S e a b i g h t  o f f  t h e  south-west  c o a s t  o f  I r e l a n d  
u s i n g  t h e  I .O.S.  e p i b e n t h i c  s l e d g e .  12 samples have been t aken  on 
5  c r u i s e s  over  a  p e r i o d  o f  2% y e a r s .  An a r e a  o f  1 m2 i n  t h e  
foreground of  each photograph was analysed and t r e a t i n g  each photo- 
graph a s  a  t rapezoid-shaped q u a d r a t  t h e  degree  o f  a g g r e g a t i o n  a t  
each s t a t i o n  was examined u s i n g  L l o y d ' s  index  o f  p a t c h i n e s s .  Although 
t h e r e  a r e  some s p a t i a l  d i f f e r e n c e s  i n  d i s p e r s i o n  p a t t e r n ,  demonstrated 
by samples t aken  on t h e  same c r u i s e ,  temporal  changes a r e  more impor tan t .  
For i n s t a n c e  two s t a t i o n s  sampled a t  2800 m and 4000 m i n  J u l y  1979 
showed a  n e a r  random d i s t r i b u t i o n  of K. h y a l i n a ,  b u t  t h e  same a r e a s  
sampled two months l a t e r  produced aggregated p a t t e r n s .  

Aggregat ion may occur  t o  i n c r e a s e  t h e  chances o f  f e r t i l i z a t i o n  
d u r i n g  spawning. The appearance o f  thousands of smal l  K .  h y a l i n a  
( 3 . 7  mm mean l e n g t h )  over  a  wide a r e a  of t h e  Porcupine Seab igh t  
i n d i c a t e s  a  h i g h l y  synchronous r e p r o d u c t i v e  e v e n t  b u t  d a t a  on t h e  
gametogenic c y c l e  i s  equ ivoca l .  The spermatogenic c y c l e  s u g g e s t s  
t h a t  spawning may occur  i n  August-September, a  t ime when a g g r e g a t i o n s  
were formed, b u t  an  oogenic c y c l e  i s  f a r  from c e r t a i n  and clumping 
was a l s o  noted i n  A p r i l  1978. Aggregat ions  may t h e r e f o r e  be formed 
i n  response  t o  food c o n c e n t r a t i o n s ,  p o s s i b l y  i n  a r e a s  where a  dead 
animal has  l e f t  a  l e g a c y  of o r g a n i c  m a t t e r .  However, t h e  temporal 
changes i n  s p a t i a l  p a t t e r n  i n d i c a t e  t h a t  o t h e r  p rocesses  may be 
i m p o r t a n t ,  such a s  t h e  f l o c c u l e n t  pa tches  which were o n l y  p r e s e n t  i n  
J u l y  1979 a t  most s t a t i o n s  sampled between 1955 and 4000 m and which 
tended t o  c o l l e c t  around mounds and w i t h i n  ho l lows ,  a r e a s  where K.  h y a l i n a  
seemed t o  r e a c h  i t s  g r e a t e s t  d e n s i t y .  The n a t u r e  of t h e  f l o c c u l e n t  
m a t e r i a l  i s  n o t  known, however, and i t  must a l s o  be s t r e s s e d  t h a t  t h e  
m a j o r i t y  o f  sed imenta ry  s t r u c t u r e s  were devoid o f  K.  h y a l i n a .  
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USE OF PHOTOGRAPHY FOR MONITORING SUBTIDAL COMMUNITIES 
ON HARD SUBSTRATA 

K e i t h  Hiscock and Dale C a r t l i d g e  
F i e l d  S t u d i e s  Counci l  O i l  P o l l u t i o n  Research U n i t ,  O r i e l t o n  F i e l d  

C e n t r e ,  Pembroke, Dyfed, Wales. 

Almost a l l  of t h e  s t u d i e s  on t h e  ecology o f  s u b l i t t o r a l  ha rd  
s u b s t r a t a  i n  B r i t i s h  w a t e r s  have been of a  d e s c r i p t i v e  n a t u r e .  
However, a  knowledge of  t h e  dynamic a s p e c t s  o f  s u b l i t t o r a l  communities 
i s  u s e f u l  f o r  i n t e r p r e t i n g  t h e  d i s t r i b u t i o n  of s p e c i e s  and communities 
i n  r e l a t i o n  t o  environmental  c o n d i t i o n s ,  f o r  u n d e r s t a n d i n g  t h e  p rocess  
of  c o l o n i s a t i o n  and s u c c e s s i o n  of b a r e  s u r f a c e s , a n d  f o r  d i s t i n g u i s h i n g  
between n a t u r a l  p o p u l a t i o n  f l u c t u a t i o n s  and p o l l u t i o n - i n d u c e d  changes.  

R e c e n t l y ,  a t t e m p t s  have been made t o  moni to r  changes u s i n g  
pho tograph ic  methods.  Almost a l l  of  t h e  work i n  t h i s  f i e l d  h a s  been 
ca r r i e .d  o u t  i n  Scand inav ia  u s i n g  s t e r e o p h o t o g r a p h i c  sys tems.  
Stereophotography e n a b l e s  e a s i e r  i d e n t i f i c a t i o n  of  s p e c i e s  t h a n  w i t h  
s i n g l e  pho tographs ,  and a l s o  s i z e  measurements of  organisms can  be 
made. A f o o l p r o o f  system f o r  use  i n  B r i t i s h  w a t e r s  s t i l l  h a s  t o  be 
developed and t h e r e  a r e  s e v e r a l  problems t o  overcome, p a r t i c u l a r l y  h i g h  
suspended sediment  l e v e l s  and l o c a t i n g  and marking s u i t a b l y  l a r g e  a r e a s  
of  unbroken s i l t - f r e e  rock  s u r f a c e .  However, photography does p rov ide  
a  r e p e a t a b l e ,  r a p i d  and n o n - d e s t r u c t i v e  t echn ique  f o r  m o n i t o r i n g ,  and 
w i t h  s u i t a b l e  equipment t h e  s t a n d a r d  of accuracy  o b t a i n a b l e  i s  s u p e r i o r  
t o  t h a t  f o r  i n  s i t u  s u r v e y s .  

During 1980, s t a f f  from t h e  O i l  P o l l u t i o n  Research U n i t  were 
commissioned t o  c a r r y  o u t  a  pho tograph ic  su rvey  on j e t t y  p i l e  communities 
p r e s e n t  on one of  t h e  p i e r s  i n  Mi l fo rd  Haven. The work was concerned 
w i t h  m o n i t o r i n g  p o p u l a t i o n s  a d j a c e n t  t o  t h e  s i t e  of e f f l u e n t  d i s c h a r g e ,  
d e s c r i b i n g  any g r a d i e n t s  of  change c l o s e  t o  t h e  d i s c h a r g e  p o i n t  and 
p r o v i d i n g  a  b a s i s  f o r  m o n i t o r i n g  any p o p u l a t i o n  changes which occur  i n  
t h e  f u t u r e .  The system used was a  Nikonos I11 underwater  camera w i t h  
a  28 mm l e n s ,  f l a s h  u n i t  and c lose -up  l e n s  w i t h  f o c u s s i n g  frame, which 
gave a  p i c t u r e  a r e a  o f  0.03 m*. The p i e r  p i l e s  were marked a t  pre-  
determined l e v e l s  and twelve s l i d e s  were t aken  i n  sequence around each 
marker .  These were l a t e r  p r o j e c t e d  on t o  a  s c r e e n  and p e r c e n t a g e  
cover  e s t i m a t e d  by i d e n t i f y i n g  t h e  s p e c i e s  p r e s e n t  a t  each p o i n t  on a  
g r i d  sys tem.  T e s t s  were c a r r i e d  o u t  t o  e s t a b l i s h  t h e  number o f  p o i n t s  
r e q u i r e d  and t o  compare random and s y s t e m a t i c  placement of  p o i n t s .  
Some d i f f i c u l t i e s  were encountered d u r i n g  i n t e r p r e t a t i o n  o f  t h e  s l i d e s  
due t o  f a c t o r s  such  a s  poor r e s o l u t i o n ,  uneven i l l u m i n a t i o n  from t h e  
f l a s h ,  s i l t  c o v e r ,  a l g a e  o b s c u r i n g  t h e  u n d e r s t o r e y  o rgan i sms ,  o r  over -  
growth o f  one s p e c i e s  by a n o t h e r .  However, t h e  f i n a l  r e s u l t s  provided 
a  measure o f  t h e  p e r c e n t a g e  cover  of  t h e  main s p e c i e s  p r e s e n t  and proved 
p a r t i c u l a r l y  e a s y  t o  a p p l y  f o r  b r i g h t l y - c o l o u r e d  conspicuous  s p e c i e s  
such a s  Antedon b i f i d a .  

Obviously ,  some types  of  community a r e  b e t t e r - s u i t e d  t o  photo- 
g r a p h i c  a n a l y s i s  than  o t h e r s .  A comparison between photography and 
s u c t i o n  sampl ing a t  a  s i t e  on Lundy I s l a n d  r e v e a l s e d  t h a t  80% of  t h e  
s p e c i e s  found i n  samples could  n o t  be d e t e c t e d  i n  photographs .  
However, i t  i s  f e l t  t h a t ,  used under t h e  c o r r e c t  c i r c u m s t a n c e s ,  
photography i s  an  e x c e l l e n t  t o o l  which could  be more g e n e r a l l y  a p p l i e d  
i n  s t u d i e s  aimed a t  d e s c r i b i n g  and m o n i t o r i n g  s u b t i d a l  communities o f  
conspicuous  s p e c i e s  on ha rd  s u b s t r a t a .  

END OF REPORTS OF MEETING 
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OBSERVATIONS ON THE BENTHIC FAUNA OF THE R I V E R  BLACKWATER ESTUARY, 
SPRING, 1979. 

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. 

1. INTRODUCTION 

During i n i e s t i g a t i o n  of the  h e r ~ i n g  spawning grounds i n  t h e  River  
Blackwater E s t u a r y  i n  S p r i n g ,  1979,  b e n t h i c  samples were t aken  t o  
o b t a i n  i n f o r m a t i o n  on t h e  a s s o c i a t e d  macrofauna,  and t o  de te rmine  the  
p resence  of animals  which may a f f e c t  t h e  h e r r i n g  eggs .  The o n l y  
spawning s i t e  d i scovered  was t h e  Eagle  Bank, o f f  t h e  mouth of  t h e  
e s t u a r y  ( F i g u r e  1 ) .  This  r e p o r t  d i s c u s s e s  t h e  b e n t h i c  fauna of  t h e  
Eagle  Bank. I t  i s  a p p r o p r i a t e  t o  i n c l u d e  i n f o r m a t i o n  from contempor- 
aneous dredge and p lank ton  samples i n  the  e s t u a r y ,  s i n c e  a l l  t h e  
sampl ing has  a f f o r d e d  d a t a  on t h e  c o n t i n u i n g  p resence  of c e r t a i n  
s p e c i e s  ( c f .  D a v i s ,  1967;  Bamber and Henderson,  1 9 8 1 ) ,  and on s p e c i e s  
p r e v i o u s l y  unrecorded from t h e  e s t u a r y .  

2 .  METHODS 

Q u a n t i t a t i v e  samples from each sediment  type  on t h e  Eagle  Bank 
were c o l l e c t e d  w i t h  an  0 . 1  m^ Day g rab .  The samples were washed 
through a  1 mm mesh s i e v e ,  and f i x e d  i n  4% formal ine  and 1% propylene 
p h e n o x i t o l  i n  50% seawate r .  The s i e v e  mesh was s e l e c t e d  i n  c o n s i d e r -  
a t i o n  of  t h e  main o b j e c t i v e  of  t h e  sampl ing,  v i z  - t h e  h e r r i n g  eggs ,  
and was main ta ined  i n  o t h e r  samples f o r  c o n s i s t e n c y .  The f i x a t i v e  had 
been p r e v i o u s l y  t e s t e d  i n  t h e  l a b o r a t o r y  on l a r g e  N e r e i s  and 2 t o  3 cm. 
Carcinus  and found t o  be s a t i s f a c t o r y .  Most samples were s u b s e q u e n t l y  
s t a i n e d  w i t h  Rose Bengal f o r  e a s e  of  s o r t i n g .  Q u a l i t a t i v e  samples of 
bottom fauna were t aken  w i t h  an  o y s t e r  d redge ,  b u t  v i r t u a l l y  none of 
t h i s  m a t e r i a l  was k e p t  a f t e r  examinat ion i n  t h e  f i e l d .  P lank ton  
samples were c o l l e c t e d  by Gulf 111 samplers  employing 6 0  mesh p e r  i n c h  
n e t t i n g ,  and f i x e d  i n  4% f o r m a l i n .  A l l  specimens of  newly recorded 
s p e c i e s  have been r e t a i n e d .  

3 .  EAGLE BANK FAUNA 

The topography and t h e  d i s t r i b u t i o n  of sediments  on t h e  Eagle 
Bank a r e  shown i n  F i g u r e  2 ;  t h r e e  sediment  types  were p r e s e n t  (Tab le  
I ) .  A g e n e r a l  heterogeneous  sediment of c o a r s e  p e b b l e s ,  s h e l l  b r e c c i a  
and g r a v e l  i n  a  muddy sand m a t r i x ,  r e m i n i s c e n t  i n  appearance of f r e s h  
c o n c r e t e ,  covered t h e  m a j o r i t y  of t h e  Bank. P e r i p h e r a l  sandy mud s e d i -  
ments were p r e s e n t  i n  p a t c h e s  below 4 m e t r e s  dep th  measured from c h a r t  
datum and a  c o a r s e  s h e l l - p e b b l e  s u b s t r a t e  covered t h e  seaward s l o p e  of 
t h e  Bank, r e p r e s e n t i n g  t h e  g e n e r a l  heterogeneous  sediment w i t h  t h e  sand- 
mud f r a c t i o n  eroded from t h e  s u r f a c e  2 t o  3 cm. The s h e l l  i n c l u s i o n s  
were predominate ly  from Os t rea  and Crep idu la .  These t h r e e  sediment  
types  suppor ted  d i f f e r e n t  b e n t h i c  communities;  t h e i r  t o t a l  s p e c i e s  
s t r u c t u r e  i s  summarised i n  Appendix 1 and community s t r u c t u r e  i n  Table 2 
and F i g u r e  3 .  

The g e n e r a l  heterogeneous  sediment  suppor ted  a  t y p i c a l l y  d i v e r s e  
community of  38 s p e c i e s ,  of which 22 were i n f a u n a l .  The l a t t e r  were 
dominated by p o l y c h a e t e s ,  p r i n c i p a l l y  Pholoe minuta  F a b r i c i u s ,  a  
s p e c i e s  n o t  p r e v i o u s l y  recorded  from t h e  Blackwater .  The o t h e r  
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F i g u r e  1: River  Blackwater  Es tua ry .  

Â¥Eagl Bank 
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dominant s p e c i e s  were Sco lop los  armiger  (O.F. M u l l e r ) ,  Scalibregma 
i n f l a t u m  Rathke,  Lumbriner is  g r a c i l i s  E h l e r s ,  and a  phy l lodoc id  
( i n d e t . ) .  The amphipod H a r p i n i a  a n t e n n a r i a  M e i n e r t ,  a g a i n  a  new 
r e c o r d  f o r  t h e  a r e a ,  was t h e  commonest i n f a u n a l  a r t h r o p o d .  These 
s p e c i e s  a r e  c h a r a c t e r i s t i c  of t h e  f i n e r  f r a c t i o n  of t h i s  heterogeneous  
s u b s t r a t e ,  and predominant ly  d e t r i t i v o r e s ,  Pholoe and a  second a ~ h r o -  
d i t i d ,  Lag i sca  e x t e n u a t a  (Grube) ,  b e i n g  c a r n i v o r e s .  The e p i f a u n a l  
complement of t h i s  community, e x p l o i t i n g  t h e  pebb les  and s h e l l  b r e c c i a ,  
was n u m e r i c a l l y  dominated by t h e  sponge Sycon c i l i a t u m  ( F a b r i c i u s ) ;  
u n q u a n t i f i e d  hydro ids  were a l s o  f r e q u e n t .  These s e s s i l e  s p e c i e s  
suppor ted  t h e  o t h e r  e p i f a u n a l  dominants ,  t h e  pycnogonids A c h e l i a  
e c h i n a t a  Hodge, Anoplodactylus  p e t i o l a t u s  (Krdyer)  and A.  pygmaeus 
( ~ o d g e ) ;  t h e  l a t t e r  two a r e  new r e c o r d s  f o r  t h e  a r e a .  The markedly 
bimodal p a r t i c l e  s t r u c t u r e  of  t h i s  sediment  may be expected t o  reduce 
t h e  ammensalism between t h e s e  two t r o p h i c  g roups ,  and t h e  p resence  of 
b o t h  l i v e  and decaying s e s s i l e  e p i f a u n a  may improve t h e  s t a b i l i t y  of 
t h e  f i n e r  f r a c t i o n  of t h e  sed iment ,  t o  t h e  b e n e f i t  of t h e  i n f a u n a .  

The fauna of t h e  homogeneous f i n e  sandy mud sediments  was 
n u m e r i c a l l y  p o o r ,  and o n l y  f i v e  s p e c i e s  were recorded .  Nephthys caeca  
F a b r i c i u s  was dominant,  and t h e  o l i g o c h a e t e  P e l o s c o l e x  benedeni  (Udekem) 
f r e q u e n t .  A l l  t h e  s p e c i e s  p r e s e n t  were i n f a u n a l .  Only D i a s t y l i s  
r a t h k e i  (Krdyer)  was found e x c l u s i v e l y  i n  t h i s  sed iment ,  though N .  caeca  
was commonest h e r e .  

The b e n t h i c  community on t h e  homogeneous c o a r s e  s h e l l - p e b b l e  
s u b s t r a t e  was a l s o  a t  a  v e r y  low d e n s i t y ,  and dominated by P e l o s c o l e x  
and t h e  amphipod Gammarellus homeri ( F a b r i c i u s ) .  While most  of t h e  
commoner s p e c i e s  were e p i f a u n a l  ( e . g . ,  S p i r o r b i s ,  Metr id ium,  hydrozoa) ,  
t h e  h i g h  p e r m e a b i l i t y  of t h e  o v e r l y i n g  c o a r s e  sediment  a l lowed s p e c i e s  
such a s  Pel .oscolex and some i n f a u n a l  po lychae tes  t o  e x p l o i t  t h e  under-  
l y i n g  muddy sand.  Grab samples from t h i s  sediment  were t h e  on ly  ones 
t o  c o n t a i n  e r r a n t  decapod c r u s t a c e a n s ,  though they  occur red  i n  dredge 
samples over  t h e  whole Bank. 

4. DREDGE AND PLANKTON SAMPLES 

The dredge samples gave q u a l i t a t i v e  i n f o r m a t i o n  on t h e  p resence  of 
l a r g e  macrofaunal  s p e c i e s .  No p r e v i o u s l y  unrecorded s p e c i e s  were t a k e n ,  
b u t  t h e  c o n t i n u i n g  p resence  of  26 s p e c i e s  was confirmed ( s e e  Appendix 2 ) .  

Some m i g r a t o r y  b e n t h i c  i n v e r t e b r a t e  s p e c i e s  were t aken  i n  t h e  
p l a n k t o n  samples ,  I d o t e a  l i n e a r i s  ( L . )  b e i n g  p a r t i c u l a r l y  common. Four 
p r e v i o u s l y  unrecorded cumaceans were r e g u l a r l y  t a k e n ,  and f r e q u e n t l y  
c o n t r i b u t e d  t o  t h e  d i e t  of ~ l e u r o b r a c h i a .  ~ i e u d o c u m a  g i l s o n i  ~ a c e i c u  
was t h e  commonest of  t h e s e ,  and P. l o n g i c o r n i s  ( B a t e )  v e r y  r a r e .  The 
more b e n t h i c  Curnella pygmaea S a r s  and D i a s t y l i s  l u c i f e r a  (Krdyer)  a r e  
known t o  demonstra te  a  n o c t u r n a l  m i g r a t i o n  o u t  of  t h e  sediment  ( e . g . ,  - 
J o n e s ,  1976) ,  and were o n l y  found i n  n igh t - t ime  p lank ton  samples ;  t h e  
Pseudocuma spp.  showed no such d i u r n a l  rhythm. 

5. NEWLY RECORDED SPECIES 

F i f t e e n  s p e c i e s  p r e v i o u s l y  unrecorded f o r  t h e  River  Blackwater were 
r e p r e s e n t e d  i n  t h e  samples (Appendix 3 ) .  Of t h e s e ,  Pholoe minuta  was 
t h e  dominant s p e c i e s  of t h e  Eag le  Bank community, and may be expected t o  
occur  a l o n g  much of t h e  e s t u a r y .  This  s p e c i e s ,  t o g e t h e r  w i t h  the  f o u r  
cumaceans ( s e e  S e c t i o n  4 )  and two amphipods, were p robab ly  unsampled i n  
p r e v i o u s  su rveys  because  t h e  s i e v e  meshes employed were too  c o a r s e .  
The t h r e e  new pycnogonid s p e c i e s  a r e  a l l  smal l  and t e n a c i o u s ,  and 
e a s i l y  over looked amongst hydroid  m a t e r i a l  i n  p a r t i c u l a r .  Nine specimens 
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Figure 2. Depth contours (m below Newlyn Chart Datum) and sediment 

distribution over the Eagle Bank. Unshaded area is the general heterogeneous 

sediment. 
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GENERAL HETEROGENEOUS SEDIMENT 

SHELL-PEBBLE SEDIMENT 

0 2 4  
RANKED SPECIES 

FIG. 3 RANKED SPECIES STRUCTURE OF EAGLE BANK 
BENTHIC COMMUNITIES 
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of  a  s y l l i d  p o l y c h a e t e  ( ?  Exogoninae) cou ld  n o t  be i d e n t i f i e d  f u r t h e r ,  . . 

b u t  s u r p r i s i n g l y  r e p r e s e n t  t h e  f i r s t  r e c o r d  from t h e  Blackwater f o r  
t h i s  f a m i l y ,  o t h e r  than  t h e  p l a n k t o n i c  A u t o l y t u s .  The s i n g l e  specimen 
of  C a u l e r i e l l a  was a  j u v e n i l e ,  and though s i m i l a r  t o  C .  z e t l a n d i c a  
(McIntosh) could  n o t  be a t t r i b u t e d  t o  a  s p e c i e s .  

6 .  DISCUSSION 

The samples ana lysed  from t h e  Blackwater e s t u a r y  i n  S p r i n g  1979 
have demonstra ted  t h e  p resence  of t h r e e  communities on the  Eagle  Bank, 
whose s t r u c t u r e  i s  dependent upon t h e  a s s o c i a t e d  sediment .  The i r  
a n a l y s i s  conf i rms t h e  accep ted  theory  t h a t  heterogeneous  sediments  
s u p p o r t  a  more d i v e r s e  fauna ( e . g . ,  Gray,  1974) .  I t  i s  n o t  p o s s i b l e  
t o  compare t h e s e  faunas  w i t h  d a t a  from t h e  p rev ious  Blackwater b e n t h i c  
s u r v e y s ,  s i n c e  t h e  Eagle  Bank was n o t  sampled d u r i n g  those  s u r v e y s .  
I t  i s  v a l u a b l e  i n  m a i n t a i n i n g  t h e  theme of t h e  p rev ious  su rveys  t o  be 
a b l e  t o  r e c o r d  t h e  c o n t i n u i n g  p resence  of many b e n t h i c  s p e c i e s  and ,  
w i t h  t h e  p o s s i b i l i t y  of f u t u r e  work i n  t h i s  a r e a ,  t o  e s t a b l i s h  t h e  
p resence  of a  f u r t h e r  f i f t e e n  s p e c i e s  i n  t h e  e s t u a r y .  I t  i s  l i k e l y  
t h a t  many of  t h e s e  s p e c i e s  would be found t o  be widespread i n  t h e  
e s t u a r y  i f  f i n e r  s i e v i n g  of r e l e v a n t  samples were under taken .  

7 .  CONCLUS IONS 

i )  The Eagle Bank s u p p o r t s  t h r e e  b e n t h i c  communities 
r e l a t e d  t o  s u b s t r a t e .  The heterogeneous  sediment 
s u p p o r t s  a  more d i v e r s e  community, which may 
e x h i b i t  low t r o p h i c  group ammensalism. 

i i )  The c o n t i n u i n g  p resence  of  71 b e n t h i c  s p e c i e s  h a s  
been conf i rmed.  

i i i )  F i f t e e n  s p e c i e s  p r e v i o u s l y  unrecorded i n  t h e  
e s t u a r y  were c o l l e c t e d .  
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APPENDIX 1: BENTHIC SPECIES FROM THE EAGLE BANK SEDIMENTS 

* = Present ** = Dominant 

Species General Coarse Fine 
Sediment Shell- Sandy Mud 

gravel 

Sycon ciziatum ** 
Hydrozoa 
Tubularia ind iv i sa  
Hydra2 Zrnania falca La 
Certu h i a  opercuZu ta 
Anthozoa 
Metridiwn sen i l e  
Cereus pedunoutatus 

ANNELIDA Oligochaeta 
PeZoscoZex benedeni 
Polychaeta 
Pho toe  minuta 
Lagisca extenuata 
CauZevieZZa sp . 
Tharyx mu'ltibranchiis 
~ e ~ h t h y s  caeca 
ScaZibregma inflation 
GZycera Zapidwn 
ScoZopZos armiger 
Lwnbrineris Zatrei'Lli 
No tomastus la ter iceus  
PhyZZoduce sp 
Eteone Zonga 
ArenicoZa marina 
StyZarioides pZwnosa 
Melinm pazmata 
SabeZZaria spinulosa 
Spirorbis of. borealis  
Syllidae sp. 

ARTHROPODA Crustacea 
Diastyizs ra thke i  
GamareZZus homari 
Dulichia monacantha 
Harpink antennavia 
MeZita obtusata 
Macropipus pusiZZus 
M .  arcuatus 
Pycnogonida 
Nymphon breviros t r e  * 
AcheZia echinata ** 
A~wpZodactyZus petiolatus * 
A .  pygmaeus * 
Pycnogonm l i t t o r a l e  * 
C d  l i p a l  Zene brev i ros t r i s  * 
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Species 

Lamellibranchia 
N u d a  turgidu 
Abra alba 
Mya truncata 

ECTOPROCTA Membranipora membranucea 
Electra pizosa 

ECHINODERMATA Ophiura albidiz 

HEMICHORDATA Saccoglossus sp. 

PORIFERA 

CNIDARIA 

ANNELIDA 

ARTHROPODA 

MOLLUSCA 

General Coarse Fine 
Sediment Shell- Sandy Mud 

grave l 

APPENDIX 2: SPECIES RECORDED FROM DREDGE SAMPLES 

Grantia cornpressa 

Tubularia larynx 
Setularella p02yzonia.s 
S e r t d a r i a  operculata 
Alcyonim digitatwn 
Taelia felina 

Lagisca extenuata 

Sacoulina carcini 
Eupagurus bemhardus 
Cancer paguvus 
Macropipus puber 
Carcinus maenus 
Hyas araneus 
Macropodia ros trata 
Nymphon brevirostre 

Crepidula fornicatu 
GzbbuZa cinerea 
Littorina Zittorea 
Buccinwn undatum 
OS trea edulis 

ECTOPROCTA Flustra foudcea 

ECHINDERMATA Asterias rubens 
Solaster papposus 
Psammechinus mil iaris  

CHORDATA AscidielZa aspersa 
Dendrodoa grossu laria 
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APPENDIX 3: NEWLY RECORDED SPECIES FOR THE BLACKWATER 

Phylum Annel ida  
Class P o l y c h a e t a  

Pholoe minutu F a b r i c i u s  

Lumbrineris gpaci'i'is E h l e r s  
Caulerie'ita s p .  i n d e t  ( c f .  C. zetlandica (McIntosh))  
Tharyx muttibranohiis ( ~ r u b e )  
S y l l i d a e  s p .  i n d e t  

Phylum ~r thropoda 
C l a s s  C r u s t a c e a  

Dutichia monacantha Metzger 
Harpinia a n t e n M a  Meiner t  
Pseudocuma gi lsoni  Bacescu 
P. Zongzkornis (Ba te )  
CumeZla pygmaea S a r s  
Dias t y l i s  luci fera (Kroyer ) 

C l a s s  Pycnogonida 
Callipa'L'lene brevirostr is  ( Johns ton)  
Anoptodactyhs petiolatus (Kroyer ) 
A.  pygrnaeus (Hodgel 

Phylum Hemichordata 
C l a s s  E n t e r o p n e u s t a  

Saccoglossus s p .  i n d e t  

TABLE 1 

Sediment 

Eagle  Bank Sediments 

Median p a r t i c l e  d iameter  
M d 0  urn 

General  Heterogeneous -1.7 
She l l -Grave l  (Coarse  Homogeneous) -3.2 
Sandy-Mud ( F i n e  Homogeneous) +3.85 

TABLE 2 

Sediment 

Eagle Bank Benthic  Communities 

No. NE- -L - D i v e r s i t y  
Spec ies  ~ n d i v i d u a l s  H '  ' D ' 

General  Heterogeneous 38 184 4.23 7.10 

Coarse Homogeneous 7 .4* 13.2* 2.98 2 .91 

F i n e  Homogeneous 5 2 1 1.38 1 .31  

Depth Range 
(m. below C.D. ) 

Dominant Specres  

Pholoe minu ta ,  l 

Sycon c i l i a t u n , >  
A c h e l i a  e c h i n a t a .  

Gammarellus homari ,  
Pelox w l e x  benedeni , 
S p i r o r b i s  c f .  

b o r e a l  i s .  I 

Nephtys c a e c a ,  
Pe losco lex  

benedeni.  

* Mean v a l u e  f o r  0 .1  m 
2 
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