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The present  Newsletter,  the  seventh, hera lds  the  commencement of 

the  Society ' s t h i r d  year and contains the. prel iminary programme f o r  the  
forthcoming Annual General Meeting t o  be he ld  a t  the  Royal Sco t t i sh  
Museum iniEdinburgh on Saturday, 31s t  March and Sunday, 1st Apr i l ,  1979, 
with the theme ' ~ i o l o g i i a l  F ron t i e r s  ' . Members wishing t o  make shor t  
cont r ibut ions  t o  the  A.G.M., o r  anyone'having suggestions f o r  themes 
and/or o f f e r s  of venue f o r  f u t u r e  meetings, p lease  n o t i f y  the Secretary 
D r .  Shelagh Smith a s  soon as  possible.  

1 

Our thanks are due t o  D r .  M. Car ter  and D r .  W.  ~arnharn fo r  t h e i r  
s t e r l i n g  e f f o r t s  in  'organis ing  the  r e c e n t  h ighly  succe$sful  -autumn 
meeting a t  fortsmou't'h with the theme 'The Ecological Aspect of Seaweeds'. 
A r t i c l e s  from many of the cont r ibutors  a t  t h i s  meeting being included 
i n  t h i s  Newsletter.  

Members a r e  a l so  requested t o  note  the  p o s s i b i l i t y  of producing 
a prel iminary a t l a s  f o r  20 species of  B r i t i s h  Marine Mollusca and a r e  
asked t o  a s s i s t  as f a r  a s  poss ib le  i n  t h i s  worthwhile p ro jec t ,  d e t a i l s  
of which a r e  given on page 124. 

F inal ly ,  members a r e  reminded t h a t  cont r ibut ions  comprising reviews, 
no t i ces  of forthcoming events ,  news of personal  and j o i n t  research p ro jec t s ,  
reques ts  f o r  information, e t c . ,  should be  s e n t  t o  the Hon. Editor  -of.' 
Porcupine, M r .  F.R. Woodward, South Sh ie lds  Museum and A r t  Gallery". Ocean 
Road, South Shie lds ,  Tyne and Wear, NE33 2TA, o r  t o  the  Hon. Secre tary  
of Porcupine, D r .  Shelagh Smith, Royal S c o t t i s h  Museum, Chambers S t r e e t ,  
Edinburgh, EH1 U F .  

F.R. WOODWARD 
Hon. Editor .  
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COMMITTEE NEWS 

It  is  l i k e l y  t h a t  t h e r e  w i l l  be  another  Porcupine Newslet ter  before  t h e  next  meeting. 

ANNUAL GENERA L MEETING - PRELIMINARY NOTICE 

The Annual General Meeting of Porcupine w i l l  be h e l d  a t  t he  Royal S c o t t i s h  Museum 
on Sunday, 1 s t  A p r i l ,  1979 a t  09.45hrs.  

The Agenda w i l l  include:-  

1. Hon. S e c r e t a r y ' s  Report 

2 .  Hon. Treasurer ' s  Report 

3 .  Hon. E d i t o r ' s  Report 

4.  E lec t ion  of Off ice-bearers  and Council Members. 

In connection with e l e c t i o n  of Off ice-bearers  and Council Members a t t e n t i o n  
i s  drawn t o  t he  r e l evan t  Rules of Procedure. 

( 2 )  The maximum and minimum number o f  members on the Committee s h a l l  be l e f t  open, 

( 4 )  The Off ice-*bearers  r e t i r e  annual ly and a r e  normally a v a i l a b l e  f o r  inaa&diAte 
r e - e l e c t i o n *  

( 5 )  Council members s h a l l  a t  p re sen t  s e rve  f o r  t h ree  years  a t  l e a s t  two r e t i r i n g  
each year ,  who are  n o t  normally a v a i l a b l e  f o r  immediate r e - e l ec t ion .  U n t i l  
r o t a t i o n  i s  e s t a b l i s h e d ,  those who s h a l l  r e t i r e  may be chosen by l o t .  

( 6 )  Voting s h a l l  t ake  p l a c e  a t  the  A.G.M. and w i l l  be r e s t r i c t e d  t o  members 
"Â¥resent 

( 7 )  Names o f  persons seeking e l e c t i o n  t o  the Committee ( a s  chosen by t h e  ~ o m m i t t e e )  
w i l l  appear i n  the Newslet ter  p r i o r  t o  the  A.G.M.  toge ther  with an in t ima t ion  
t h a t  p,roposals from 'ordinary members of add i t i ona l  candidates  are welcome. 
Candidates rnus t g ive  tiheir a s s e n t  i n  person o r  i n  wr i t i ng  before  vot ing  
talres p lace ,  

The Office-beare:s a v a i l a b l e  f o r  r e - e l e c t i o n  a r e  a s  fol lows:-  

Eon. Sec re t a ry  Shelagli M. Smith 
Hon. 'Treasurer David Heppell  
Hon. Ed i to r  Fred  R .  Woodward 
Records Convener David V.  McKay 

Council members: 

The p r e s e n t  Council members ? r e : -  
[ .  , 

John P ,  Cull inane 1 1  fEygndan 0'Connor , , C  

R6bert C .  E a r n  Eve Southward 
John Gordon Geoffrey N, Swinney 
W. E i f ion  Jones  John B. Wilson. 

I .  ,f 

R e t i r e d ;  - A l a s t a i r  ~onmerv i l l e ' ,  S 

No proposa ls  f r o m  ord inary  members f o r  a d d i t i o n a l  candida tes  have been received.  
Fu r the r  d e t a i l s  i n  connection wi th  t h e  e l e c t i o n  of Off ice-bearers  and Council 
Members wi .11  appear i n  the  next  Newsletter.  

5. Fu Lure meetings . 
6 Any o t h e r  bus iness .  I f  members have a p o i n t  they wish t o  be d iscussed ,  

p a r t i c u l a r l y  i f  they will. be unable t o  come t o  t he  A.G.M., p lease  w i l l  they 
con tac t  t he  Hon. Sec. 

AAA ;'&A 
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T PORCUPINE MEETING 

THEME : BIOLOGICAL FRONTIERS 

This yea r ,  i n  respons<e t o  dernand(not unanimous) t he  Spr ing  meeting i s  to  be  h e l d  
l a t e r  dur ing  Un ive r s i t y  vaca t ion -  It w i l l  t ake  p l a c e  on Saturday,  31s t  March - 
Sunday, 1st A p r i l ,  l979 at QINBURGH. 

l , >  

Lectures  w i l l  be  i n  t h e  Royal1 S c o t t i s h  Museum, Chambers S t r e e t .  
, , .  

P & O V ~ S I O N A ~  PROGRAMME 
C 

The meeting. w i l l  commence- on Saturday,  3le.t   arch, 1979 wi th  an o f f i c i a l  welcome by 
D r .  N. Tebble, D i r e c t o r ,  ~ o ~ a i  ~ c o t t i s h  Museum a t  9.30hrs.  This w i l l  b e  followed by 
papers  by t h e  following: 

, 9 .  

John B. Wilson (I.O.S., Wormley): Deep Water Cor'als of t h e  &E. ~ t l a h t i c .  
Eve Southward (M.B.A., Plymouth): D i s t r i b u t i o n  of Pogonophora i n -  the  North A t l a n t i c .  
John Gordon and A .  Cooper (S.M.B.A., Oban): D i spe r sa l  6f J u v e n i l e  Fish on the West 

Coast of  Scot land.  
P. Graham O l i v e r  (Nat iona l  Museum of  Wales): D i s t r i b u t i o n a l  L imi t a t i ons  o f  Arcoid 

> 

Bivalves  . 
Tom E.  Thompson and Greg. H. Brown ( B r i s t o l  Un ive r s i t y ) :  hudibranchs ( T i t l e  t o  fol low).  
Godfrey Howard (Marine Laboratory, Aberdeen) : Factors  Governing the  D i s t r i b u t i o n  o f  

Nephrops . , 
David Heppel l  (Royal S c o t t i s h  Museum): D i s t r i b u t i o n a l  Anomalies on t h e  North Coast 

of  Spain.  
Shelagh If. Smith (Royal S c o t t i s h  Museum): L i t t o r i n a  ' s c o t i a '  i t s  Adaptat ion t o  t h e  

Extreme Environment of Rockal l .  

Lunch w i l l  be from 12.30p.m. to  2.00~-.m. 

It i s  expected t h a t  t h e  Saturday meeting w i l l  f i n i s h  a t  approximately 5.00p.m., 
and Sunday a t  3.30p.m. 

-- 
The Sunday meet ing on t h e  1st A p r i l  commences a t  9.45a.m. with  t h e  A.G.M. followed 
by papers  by t h e  remainder of  t h e  speakers .  

Shore excursions w i l l  be  arranged s u b j e c t  t o  demand on Friday,  30th March (low t i d e  
(09.53hrs,. G.M.T, , 0.3m) and/or  Monday 2nd A p r i l  ( low t i d e  11.38hrs6 G.M.T., 1.2m), 
Probable venue: T Y N T N W E ,  near  Dunbar. The h a b i t a t  comprises rock , pla t form . t o  
low water ,  c l . i f f s ,  sand and mudf la t s ,  e s t u a r y  and sal tmarsh.  

Accommodation i s  a v a i l a b l e  a t  t he  Pol lock H a l l s  Student  Residences,  Holyrood Park 
Road, about 1.5 km from the  Royal S c o t t i s h  Museum- The c o s t  of t h i s  ( s u b j e c t  to  
r e v i s i o n )  i s ,  p e r  person,  bed and b r e a k f a s t  - Â£5.20 dinner  Â£1.80 Dinner f o r  
non- res idents  Â£2.60 A cornonroom w i l l  be a v a i l a b l e  on t h e  Saturday evening. 
Persons wishing t o  s t a y  a t  Pol lock H a l l s  are asked t o  enc lose  a depos i t  of  Â£ wi th  
t h e i r  booking form. 

Temporary membership of  t he  Un ive r s i t y  S t a f f  Club h a s  been arranged. Meals w i l l  
be  a v a i l a b l e  a s  fol lows:  * 

, Lunch Dinner 
C a f e t e r i a  ( s e l f - s e r v i c e )  Fr iday  Saturday Sunday Friday 
Dining-room ( w a i t r e s s  s e r v i c e )  Fr iday  Saturday Sunday Friday Saturday 

The lounge and b a r  i s o p e n  u n t i l  1l.OOp.o. 
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l 
l 
l ECOLOGICAL STUDIES ON Sargassum muticum 
l 

P.W.G.  Gray &' N.A. Jephson 
l 

Department of B io log ica l  Sciences,  Portsmout?.i Polytechnic.  

F e  European d i s t r i b u t i o n  of the  immigrant brown a lga  Sargassum mutic* 
I (Yeadd) Fenshol t  has  ia.<;teaaed markedly s i n c e  i t s  d i f e c ~ ~ e r ~  ' i n  1973. This a l g a  

has  e s t a b l i s h e d  a t t ached  populat iona Â£to Brightoh t o  Plymouth on the  south c o a s t  
of England and from Granvi l le  t o  Boulogne on the  ~ t i a n t i c  boast  of France, While 
d r i f t  p l a n t s  have been found along the  m ether lands cda&t  A 

The seasonal  growth cyc le  of S. muticum d i f f e r s  from t h a t  i n  Japan and p a r t s  
of North America. I n  the  B r i t i s h  I s l e s  new growth starts before  t h e  last season ' s  
l a t e r a l  t r anches  have degenerated i . e .  t h e r e  i s  no dormant period. Extension 
growth of the  primary l a t e r a l 3  i s  maintained mainly during May and June  when i t  
can reach 4 cm/day. S. nuticum i s  reproduct ive ly  mature from J u l y  t o  September 

l . when t h e  r a t e  of e longat ion  dec l ines .  In  t he  Solent  t h i s  spec i e s  behaves a s  a 

l co lon i se r  although i t  can perennate  and produce more permanent s tands.  

T h e  d i v e r s e  ep iphytes  of 5. muticum a r e  abundant and comparable t o  those 
of  o t h e r  l a r g e  macrophytes growing i n  t he  same h a b i t a t .  During the  per iod  of , 

I r a p i d  ex tens ion  growth o f  5. mut icu i~~  t h e  p l a n t s  remain r e l a t i v e l y  f r e e  of 
ep iphytes  and become more heav i ly  co lonised  with the  o ~ s e t  of f e r t i l i t y  and 
senescence: There i s  r e l a t i v e l y  l i t t l e  c a r r y  over of epiphytes  from one year  
t o  the  next  a s  the  fronds a r e  l o s t  during the  autumn. A few spec i e s  maintain 

1 t h e i r  presence on the  pe renn ia l  b a s a l  system of  t h e  h o s t  2. muticurn. 

Fur ther  information concerning the  ecology and d i s t r i b u t i o n  of  2. nuticum 
may be obta ined  from the  fol lowing r e fe rences :  

Farnham, W.F., F l e t che r ,  2.L & Irvin?, L.M. (1973). Attached Sargassun found 
i n  B r i t a i n .  Nature,  Lond., m, 231-232. 

l 
l 
l Gray, P.W.G. & Jones ,  E.B.G., (1977). The attempted c l ea rance  of Sargassurn 

l muticum from B r i t a i n .  JEnv-lr. Conser, - 4 ,  203-308. 
/\ Gruet,  Y, (1977). Espansion sur l es  co te s  de l a  Manche de Sargassum lauticum, 

grande algue brune o r i g i n a i r e  du'Japon, Pann a r  bed, 11, 192-198. 

Jephson, N.A. & Gray, P.V. G. (1977 ) "  Aspects of  t he  ecology of Sargassma 
muticum (Yendo) Fenshol t ,  i n  the So len t  Region of  the  B r i t i s h  I s l e s .  
I. The growth cyc le  and ep iphytes ,  In :  Biology of Benthic Organisms 

, (Eds. B.F.Keegan, P.O. Caidigh & P.J.S.  ~ o a d e n ) ,  367-375, Pergamon Press .  

Withers ,  R.G.. Farnham, W.F., Lewey, S., Jephson, % . A . ,  Haythorn, J.H. & 
Gray, P.W. (1975).  The epit-'.ants of  Sa rga~sum aut icum i n  B r i t i s h  Waters. 
Mar. Bio l .  - 31, 79-85. 

.L r 
8. x A-i'nwi 

SOME COMMERCIAL USES OF SEAWEEDS 

G .  Blunden 
School of Pharmacy, Portsmouth Polytechnic,  King Eenry I S t r e e t ,  Portsmouth P 0 1  2DZ. 

Seaweeds a r e  harves ted  i n  many coun t r i e s  of  the  world and used f o r  a v a r i e t y  
l o r  purposes. 

1. Human food. The major c o u n t r i e s  where seaweed f o r m  an important  i t em 
of t h e  human d i e t  a r e  Japan,  China, Korea and the  Ph i l i pp ines .  I n  these  coun t r i e s  
c e r t a i n  seaweed spec ies  a r e  c u l t i v a t e d ,  as we l l  as being c o l l e c t e d  f r m  the  wild.  
I n  f i n a n c i a l  terms, t h e  most import---? seaweed used a s  a foodstuff  i s  "nori" 
(Porphyra t ene ra ) ,  which i s  now c u l t i v a t e d  on a l a r g e  s c a l e .  Laminaria spec i e s  
a r e  c u l t i v a t e d  a l so ,  both i n  Japan and China. 

I n  t he  B r i t i s h  I s l e s ,  l i t t l e  seaweed is ea ten  by man, b u t  Porphyra 
u m b i l i c a l i s  ( l a v e r  bread)  has  some l o c a l  popul-",*-',". i n  Wales and Pahaar ia  palmata 
(du l se )  i s  s o l d  i n  p a r t s  of Scot land  and I r e l and .  
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2 .  Sources of  g e l l i n g  agents .  Seve ra l  widely used thickening o r  g e l l i n g  
agents  a r e  obta ined  coinciercially from seaweeds. 

( a )  Alg ina tes .  These a r e  e x t r a c t e d  from a number of brown seaweeds, 
i nc lud ing  Ascophyllur~ nodosum, Macrocys t i s  spec i e s ,  Laminaria hyperborea and 
Ecklonia  spec ies .  The major a l g i n a t e  producing coun t r i e s  a r e  the U.K. and 
t h e  U.S.A. 

( b )  Agar. Agar i s  prepared i n  many coun t r i e s ,  bu t  of a a j o r  importance 
a r e  Japan and Spain. Many d i f f e r e n t  spec i e s  of r ed  a lgae  a r e  used i n  the  
manufacture of agar.  bu t  Gelidium, G r a c i l a r i a  and P te roc l ad ia  spec i e s  a r e  of 
p a r t i c u l a r  value.  

( c )  Carrageenans. Carrageenans a r e  i s o l a t e d  from s e v e r a l  d i f f e r e n t  
spec i e s  of  r e d  a lgae ,  bu t  of p a r t i c u l a r  importance a r e  Chondrus c r i spus ,  
Gigar t i n a  s t e l l a t a  and Eucheuma spec ies .  The niaj o r  carrageenan producing country 
i s  the U.S.A. 

(d )  Furce l la ran .  This i s  prepared i n  Denmark from the  r e d  a l g a  
F u r c e l l a r i a  l umbr i ca l i s ,  b u t  much of the seaweed has t o  be imported. 

3 .  A e r i c u l t u r a l  uses .  (a) Animal f eeds tu f f .  S tandard ised  Ascophyllum nodosum meal i s  
prepared i n  Norway and i s  used a s  an animal feed  addi t ive .  T r i a l s  have been - - 
r epo r t ed  with t h i s  m a t e r i a l  showing i t s  value.  However, much of t he  seaweed 
a e a l  so ld  f o r  animal use i s  der ived  from d r i f t  weed and i s  coaprised of a 
v a r i a b l e  mixcure of  spec i e s ,  which a r e  s u b j e c t  t o  l i t t l e  o r  no q u a l i t y  con t ro l .  

( b )  F e r t i l i s e r s .  Seaweeds a r e  c o l l e c t e d  and used a s  f e r t i l i s e r s  i n  
s e v e r a l  c o a s t a l  a r e a s ,  b u t  c o s t s  of  c o l l e c t i o n ,  dry ing  and t r anspor t a t ion  have 
reduced i t s  use  i n  i n l a n d  areas .  

( c )  Seaweed e x t r a c t s .  Seaweed e x t r a c t s  a r e  marketed i n  many coun t r i e s .  
The e x t r a c t s  a r e  u sua l ly  app l i ed  a s  f o l i a r  sprays  and owe t h e i r  a c t i v i t y  t o  t h e i r  
conten t  o f  the  p l a n t  hormones known as cytokin ins .  Bene f i c i a l  r e s u l t s  have been 
r epor t ed  i n  t he  l i t e r a t u r e  with the  use  of seaweed e x t r a c t s  on a wide range of 
c rops  inc luding  c i t r u s ,  po ta toes ,  sugar  b e e t ,  c e r e a l s  and tomatoes. 

4. Medicinal uses .  Many seaweeds have been screened f o r  pharmacological 
a c t i v i t y  and b e n e f i c i a l  r e s u l t s  have been obta ined .  However, the  work i s  a t  
an e a r l y  s t a g e  and few products  have been marketed. Of i n t e r e s t  a r e  t he  blood- 
group s p e c i f i c  agg lu t in ins  found i n  c e r t a i n  spec i e s ,  i n  p a r t i c u l a r  t he  ant i -B 
of  t h e  r ed  a lga  P t i l o t a  plunosa. 

Ãˆ I..! Â .J:;y ,C$. ,:;c 

LIFE HISTORY STUDIES OF CARRAGEENANOPHYTES 

Michael D.  Guiry 
Department of B io log ica l  Sciences,  Portsmouth Polytechnic.  

Algae belonging t o  a nuraber of f a m i l i e s  of r ed  a lgae  (Rhodophyta) form the  
su lpha ted  polysacchar ides  known a s  carrageenans which a r e  widely used i n  t he  food 
and pharmaceutical i n d u s t r i e s  a s  g e l l i n g ,  thickening,  o r  suspending agents .  The 
p r i n c i p a l  world sources of  these  polysacchar ides  a r e  s p e c i e s  belonging t o  t he  
f a m i l i e s  Phyllophoraceae and Gigar t inacaae  (Florideophyceae; ~ i g a r t i n a l e s ) .  

S tud ie s  have been made of t he  l i f e  h i s t o r y  i n  labora tory  c u l t u r e  of  the 
two main Horth A t l a n t i c  carrageenan-producing a lgae :  Chondrus c r i spus  Stackhouse 
and Giga r t ina  s t e l l a t a  (Stackh.) .  B a t t e r s  with a view towards e l u c i d a t i n g  t h e i r  
l i f e  h i s t o r i e s  and a s ses s ing  the  3eneti.c a f f i n i t i e s  of  popula t ions  throughout 
t h e  range of t he  spec i e s .  

Prel iminary s t u d i e s  of i s o l a t e s  of  Chondrus c r i s p u s  i n d i c a t e  t h a t  a t  l e a s t  
two q u i t e  d i s t i n c t  e n t i t i e s  e x i s t  i n  t he  B r i t i s h  I s l e s .  P l a n t s  c u l t u r e d  from 
carpospores  der ived  from specimens wi th  broad fronds formed t e t r a spo rang ia  a f t e r  
seventeen weeks; p l a n t s  grown from these  t e t r a s p o r e s  formed male and female 
p l a n t s  a f t e r  twenty t h r e e  weeks. I n  t h e  presence of male p l a n t s  female p l a n t s  
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formed carposporangia and r e l eased  carpospores  a f t e r  si--". weeks whereas i s o l a t e d  
female p l a n t s  d i d  no t .  A number of  i s o l a t e s  from specimens with narrow fronds 
(approximating t o  Chondrus c r i spus  va r .  f i l i f o r n i i s  ( ~ u d s o n )  Lyngybe; s e e  Marshal1 
e t  a l . ,  1949) have n o t  formed reproduct ive  organs d e s p i t e  having been maintained 
i n  c u l t u r e  f o r  up t o  f i f t y  weeks. I n v e s t i g a t i o n s  of these  i s o l a t e s  a r e  
cont inuing.  About one hundred and f i f t y  i s o l a t e s  of Gigar t ina  s t e l l a t a  have 
been s t u d i e d  by the  au thor  and D r .  J . A .  West (Univers i ty  of Ca l i fo rn i a ,  Berkeley) 
from va r ious  l o c a l i t i e s  i n  the  B r i t i s h  Is les ,  Denaark, Ice land ,  France, Spain 
and Por tuga l  with the a i d  of a g ran t  f r o n  the  S c i e n t i f i c  A f f a i r s  Bureau o f  
N.A.T .O.  (no. 1130). West e t  a l .  (1977) e s t a b l i s h e d  t h a t  t e t r a s p o r e s  from the 
c r u s t o s e  spec i e s  P e t r o c a l i s  c ruenta  J .  Agardh from I r e l a n d  formed male and 
female p l a n t s  which c l o s e l y  reserabled Gigar'cina s t e l l a t a .  Since then we have 
e s t a b l i s h e d  t h a t  t h ree  types of l i f e  h i s t o r y  e x i s t  i n  labora tory  i s o l a t e s  of  
P e t r o c e l i s  c ruenta  ana s s a r t i n q  s t e l l a t a *  

Wholly apogaaous: carpospores from cys tocarps  of 5. s t e l l a t a  p l a n t s  
germinate i n  c u l t u r e  t o  f o r a  b lades  which f o r a  cystocarps without  
t h e  formation of  spema tang ia .  i s o l a t e s  with t h i s  l i f e  h i s t o r y  
s t r a t e g y  have been grown t o  the  fou r th  genera t ion  without  any 
change i n  t h i s  p a t t e r n .  Such p l a n t s  have cu l tu red  from England, 
Wales, Scotland,  I r e l a n d  and Dennark. 

Apogamous mixed: carpospores from G.  s t e l l a t a  f o r a  both b l ade - l i ke  
p l a n t s  s i m i l a r  fco (1) above and c r u s t o s e  p l a n t s  s i m i l a r  i n  anatouy t o  
P e t r o c e l i a  c ruenta  ( s e c  West & Polanshek, 1975). The b l ade - l i ke  
p l a n t s  f o m  cys tocarps  without the formation of spermatangia w h i l s t  
t he  c rus tose  p l a n t s  h i v ~  n o t  reproduced to da te .  Carpospores from 
the  r e s u l t i n g  cystocarps f o m  both 3 la"as  and c rus tose  p l a n t s  i n  t h e  
second and shire genera t ion .  Such p l a n t s  have been cu l tu red  fro= 
I ce l and ,  Scotland, England, I r e l and ,  Wales and Brittany. 

Sexual p l a n t s :  both 1: l i e  2nd female p l a n t s  f r o u  P e t r o c e l i s  c ruenta  
and Gigar t ina  s t e l l a t a  have been i s o l a t e d  i n t o  un ia lga l  cu l tu re .  
These i s o l a t e s  have been aaintciixed s e p a r a t e l y  a s  male and female 
p l a n t s  and used f o r  b r e ~ ? i n g  stul-lias,  I n t e r f e r t i l i t y  s t u d i e s  i n d i c a t e  
t h a t  most s t ra ins  of Cigprt?'.na E e l l a t a  and P e t r o c e l i s  c ruenta  from 
Por tuga l ,  Spain,  France, the B r i t i s h  I s l e s  and Ice land  a r e  i n t e r f e r t i l e .  
However, a nuiabel of  c t r c i n s  have been found t h a t  do no t  i n t e rb reed  
with the  mainstrean popu? a t i o i s  and work i s  progress ing  on these.  

Ref erences 

Marshal l ,  S.M., Newton, L ,  & Orr, A.?. a t  al., 1949. A s tudy of c e r t a i n  B r i t i s h  
seaweeds and their u t i l i s a t i o n  i n  the p repa ra t ion  of agar. 184pp. 
H.M.S.O., London. 

West, J .A.  & Polanshek, A.a., 1975. C u l t u r e  s t u d i e s  on P e t r o c e l i s  c ruenta  and 
Giga r t ina  p?- s t e l l a t a  froia the North A t l a n t i c .  J. Phycol., 11 (Suppl.):  17 .  

West, J .A. ,  Polanshek, A.R. &Guiry, I-l.D., 1977. The l i f e  h i s t o r y  i n  c u l t u r e  
of  P s t r o c e l i s  --- c ruen ta  J. Agxcdh (Rhodophyta) from I r e l a n d .  B r .  phycol. J. , 
12: 45-53. 

E .B.  Gareth Jones  
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Some 360 marine fungi  have been descr ibed  and approximately a t h i r d  of these  
a r e  t o  be found growing on a lgae .  The f i r s t  accounts of  marine a lg ico lous  fungi  
were made by Ros t rup  (18895 Church ( 1893) ., Jones  ( 1898), Reed (19021, 
Rosenvinge (1906) and Cotton (1908), Sutherland,  i n  a s e r i e s  of papers ,  r epo r t ed  
on the fungi  he found growing on a l g a e  i n  the Solent  and Scotland. 
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I n  r e c e n t  years  D r .  and Mrs. J .J. Kohlneyer have undertaken more ex tens ive  
s t u d i e s  of the  taxonomy of t he  a lg i co lous  marine fungi  (Kohlmeyer, 1968, 1969, 1971, 
1972a, h ,  1973, 1974; Kohlmeyer and Kohlmeyer, 1964-68, 1971, 1972a, b ) .  However, 
taxonomical r e v i s i o n  of t h e s e  fungi  and a  r e d e s c r i p t i o n  of many taxa  i s  u rgen t ly  
r equ i r ed ,  whi le  new spec i e s  await  d e s c r i p t i o n   ones, 1976).  

Fungal i n f e s t a t i o n s  of a lgae  can be c l a s s i f i e d  i n t o  t h r e e  ca tegor ies :  
1. saprophytic ,  
2. p a r a s i t i c ,  and 
3.  symbiotic.  

Algicolous marine fungi  a r e  an eco log ica l  group r a t h e r  than a  taxonomic group. 
Phycomycetes, Ascomycetes and the  Fungi Ic iper fec t i  can be found growing on a  wide 
range of a lgae  bu t  no marine a lg i co lous  Basidiomycetes a r e  known. 

The parasJ..tic fungi  can a f f e c t  t h e i r  a l g a l  h o s t s  i n  one of t h ree  ways: 
1. the  morphology of t he  h o s t  i s  una l t e r ed  (e .g .  Spathulospora phycophila 

B a l l i a  c a l l i  t r i c h a )  
2 .  d i sco lou ra t ion  of h o s t  ( e .  g. Phycomelania laminariae on Laminaria sp. ) 
3.  malformation of the  h o s t  (e .g .  Haloquignardia spp. on Cys tose i ra ,  

Ha l id rys  and Sargassurn spp. 1. 
two types of symbiot ic  r e l a t i o n s h i p s  have been r epor t ed ;  ( a )  aycophycobioses 

i n  which the  a lgal  pa r tne r  determines the  h a b i t  of the  t h a l l u s  (e.g. Mycosphaerella 
a scophy l l i  on Ascophyllum nodosum and P e l v e t i a  c a n a l i c u l a t a )  , and ( b )  l i chens  i n  
which the  t h a l l u s  resembles n e i t h e r  of i t s  components. 

Marine mycologists  have devoted most time t o  the  saprophytic  forms. This i s  
presumably because they a r e  easier t o  c o l l e c t  and more r e a d i l y  a v a i l a b l e  f o r  study. 
Common saprophyt ic  forms inc lude  Lendryphj-ells -- s a l i n a ,  As teromyces c r u c i a t u s  and 
A l t e r n a r i a  m a r i t i n a  (Furigi I m p e r f e ~ t i ) ~  Corol lospora , g. p u l c h e l l a  and 
Cr in ige ra  maritima (Ascomycetes), Thraustochytrium spp, and ~ a b ~ r i n i h u l a  spp. 
(Thraus tochy t r i a l e s ) ,  The Thraur ' tochytrids a r e  of ~ p e c i ~ l  i n t e r e s t  because they 
a r e  so  p reva len t  i n  t he  sea ,  a r e  o b l i g a t e l y  marine, possess  an unique o r g a n e l l e  
t he  sagenogenetosoae, t he  sporangia l  wa l l  i s  mul t i - l ame l l a t e ,  the  s c a l e s  a r e  der ived  
from the ves i c l e s  of t he  Golgi,  the  w a l l  i s  composed l a r g e l y  of D-galactose and 
no sexual  o r  r e s t i n g  s t a g e s  have been observed (Alderman, Harr ison,  Bremer and 
Jones ,  1974). 

L i t t l e  i s  known about the  l i f e  cyc l e s  of t he  p a r a s i t i c  forms, the  mode of  
h o s t  i n f e c t i o n ,  degree of pa thogenic i ty  and how p reva len t  they a r e  i n  na ture .  
M a t e r i a l ' o f  t hese  would be p c r t i c u l a i l y  welcome3 f r e s h  i s  poss ib l e ,  o therwise  
preserved  i n  formalin.  
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CRUSTOSE CORALLINES AT BEMBRIDGE, ISLE OF WIGHT 

Y .M. Charaberlain 
Department of B io log ica l  Sc iences ,  Portsmouth Polytechnic.  

The Cora l l inaceae  i s  a r e d  a l g a l  f a n i l y  the members of which have a 
r i g i d  t h a l l u s  due t o  t he  c a l c i f i c a t i o n  of  the  c e l l  wal l s .  There a r e  t h r e e  main 
t h a l l u s  types wi th in  t h e  family: the siraple c r u s t s ,  t he  complex c r u s t s  and the  
a r t i c u l a t e d  f o m .  The t h a l l u s  i s  fundamentally composed of f i laments  which a r e  
arranged i n  such a way a s  t o  cons t ruc t  t h ree  c e l l  l aye r s :  t h e  hypotha l lus  - t he  
lowermost l a y e r  which grows by means of  a p e r i p h e r a l ,  a p i c a l  mer i s t ea ;  t he  
p e r i t h a l l u s  - t he  middle l aye r  which grows by means of a subapica l  meristem which 
c u t s  o f f  c e l l s  on i t s  lower s i d e ;  the e p i t h a l l u s  - t he  uppermost l a y e r  which most 
o f t e n  remains monostromatic and does n o t  d iv ide  throughout the  l i f e  of the  c r u s t .  
I n  t he  simple c r u s t  ( e . g .  F o s l i e l l a )  t h e  t h a l l u s  may be very  t h i n  and composed 
of a s ing le - l aye red  hypotha l lus  and e p i t h a l l u s  only ( e .g .  g. f a r inosa )  o r  a 
p a r i t h a l l u s  of up t o  about 20 c e l l s  deep nay develop between the  hypotha l lus  and 
e p i t h a l l u s  (e.g.  F. z o n a l i s ) .  I n  the  complex crusts  (e .g .  Li thophyllun inc rus t ans )  
the  p e r i t h a l l u s  and hypotha l lus  may become very  many c e l l s  deep and some spec i e s  
have a mul t i l aye red  e p i t h a l l u s  which i s  c o n t i n u a l l y  being sloughed o f f  and r e -  
newed by the  a c t i v i t y  of t h e  subap ica lmer i s t em which c u t s  o f f  these  c e l l s  on i t s  
upper s ide .  The a r t i c u l a t e d  t h a l l u s  comprises c a l c i f i e d  i n t e r g e n i c u l a  o r  segiaents 
a l t e r n a t i n g  with u n c a l c i f i e d  genicu la  o r  j o i n t s  thus g iv ing  the  c h a r a c t e r i s t i c  
f l e x i b l e  form of which Cora l l i na  o f f i c i n a l i s  i s  a f a m i l i a r  example. Reproductive 
bodies  a r e  borne i n  conceptacles ,  t hese  a r e  somewhat hemispherical  bodies  borne 
on the  su r f ace  of simple c r u s t s ,  o r  f l a s k - l i k e  bodies  bu r i ed  wi th in  the  t h a l l u s  
of t h e  o t h e r  two forms. The conceptacles  nay conta in  t e t r a s p o r e s ,  b i spores ,  
s p e m a t a n g i a  o r  carpogonia ( f e a a l e  c e l l s ) .  Fusion between spema tang ia  and 
carpogonia i s  presumed t o  occur lead ing  t o  t he  formation of t he  f i n a l  phase of 
the  r e d  a l g a l  l i f e  h i s t o r y  - the  carposporangial  phase - with in  the o r i g i n a l  female 
concep t a c l e .  

Complex c r u s t s  a r e  an abundant f e a t u r e  of many i n t e r t i d a l  zones and o f t e n  
doa ina te  l a r g e  a reas  of t he  s u b t i d a l  zone. There a r e  t h ree  p a r t i c u l a r l y  common 
i n t e r t i d a l  spec i e s  i n  the B r i t i s h  I s l e s .  The spec i e s  occurr ing  h ighes t  on the 
shore ,  from about mid t i d e  downwards, i s  Phynatol i thon lenoriaandii which has  
r a t h e r  t h i n ,  c h a r a c t e r i s t i c a l l y  deep pu rp le  o r  brownish pu rp le  c r u s t s  which have 
a somewhat rough t ex tu re ,  the  c r u s t s  have p a l e  o r  brownish lobed t h a l l u s  edges. 
Coming i n  a t  a somewhat lower shore l e v e l  i s  Phyciatolithon poly~iorphum which has  
t h i cke r  c r u s t s  than the  previous spec ies ,  t h e  c r u s t s  a r e  a b r i g h t  r a t h e r  rosy  
purp le  and have a smooth ' f lowing '  su r f ace .  Very similar i n  e x t e r n a l  appearance 
and occurr ing  a t  about t he  same l e v e l  i s  Lithophyllum inc rus t ans .  This a l s o  has  
a th i ck  c r u s t  b u t  t he  su r f ace  i s  chalky and l e s s  smooth and i n  colour  i t  i s  d u l l  
mauve which c h a r a c t e r i s t i c a l l y  d r i e s  t o  a lavender pink. A l l  t h r ee  spec ies  a r e  
a l s o  found i n  t h e  s u b t i d a l  zone. Complex c r u s t o s e  spec i e s  i n  B r i t a i n  reproduce 
most abundantly i n  w in te r  a l though some spec i e s  bear  conceptacles  throughout 
t h e  year .  

Simple c rus  t o se  forms a r e  most commonly ep iphy t i c  on o t h e r  a lgae  o r  marine 
phanerogams bu t  some spec i e s  a r e  l i t h o p h y t i c  o r  e p i z o i c  and o t h e r s  may occur on 
a l l  t h r e e  types of s u b s t r a t e .  When they occur they a r e  v i r t u a l l y  always r e -  
product ive.  A t  Beabridge t h r e e  genera occur  ep iphy t i ca l ly ,  Melobesia, F o s l i e l l a  
and Dermatolithon. The most common spec i e s ,  both a t  Bembridge and throughout 
t h e  country,  i s  Melobesia membranacea which t y p i c a l l y  forms a t h in  mauve-pink 
f i l m  on the  r e d  a l g a  F u r c e l l a r i a  l u a b r i c a l i s  b u t  which a l s o  occurs  on a wide range 
of a lgae  and occas iona l ly  on s h e l l s  and s tones .  The conceptacles  have a charac- 
t e r i s t i c  brown c e n t r e  which can be c l e a r l y  seen under a hand lens .  It has  t h r e e  
c r u s t  types which bear  t e t r a spo rang ia l ,  carposporangial  o r  spenaa tangia l  
conceptac les  which range between 80-300   an diameter a l l  t o l d ,  each conceptacle  
type having a wide s i z e  range. The s p e m a t a n g i a l  and carposporangial  conceptacles ,  
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i n  comon with a l l  o t h e r  conceptacle  types i n  t h e  th ree  simple c rus tose  genera,  
have a  s i n g l e ,  c e n t r a l  o s t i o l e  o r  pore i n  t he  roo f .  The t e t r a s p o r a n g i a l  conceptacle  
however has  numerous pores  i n  t h e  roo f ,  t h i s  spec ies  can r e a d i l y  be i d e n t i f i e d  
t h e r e f o r e  by scrap ing  o f f  p i eces  of  c r u s t  with conceptacles  which have r e l a t i v e l y  
l a r g e  brown c e n t r e s  and looking a t  t he  conceptacle  roof under a  microscope when 
the  pores  can be seen q u i t e  c l e a r l y .  B. neiiibranacea occurs  throughout the  year  
b u t  i s  l e a s t  f l o u r i s h i n g  i n  sunder when the  c r u s t s  a r e  a p t  t o  be whi te  and 
d i s i n t e g r a t i n g .  

Three ep iphy t i c  F o s l i e l l a  spec i e s  grow cormonly a t  Bembridge on a  range of 
h o s t s .  The sea  g r a s s  Zos tera  marina i s  an e x c e l l e n t  h o s t  f o r  c o r a l l i n e s  and f o r  
many o t h e r  ep iphy t i c  a lgae .  The most c h a r a c t e r i s t i c  F o s l i e l l a  spec ies  t o  grow on 
Zos tera  i s  l. l e j o l i s i i  which forms small  pink c r u s t s ,  o f t e n  very  densely crowded, 
from J u l y  u n t i l  about the end of  March. An important f e a t u r e  of t he  F o s l i e l l a s  
i s  t h a t  t he  t h a l l u s  o f t e n  has  ha i r -bea r ing  c e l l s  c a l l e d  t r i c h o c y t e s ;  i n  g. 
l e j o l i s i i  --. these  a r e  i n t e r c a l a r y  i n  the  f i l a , i e n t s  and from above can be seen a s  
co lou r l e s s  c e l l s  wi th  e i t h e r  a  long, very  thin-walled h a i r  o r  a c i r c u l a r  h a i r -  
s c a r .  This spec i e s  i s  monoecious, t he  b i spo rang ia l ,  t s t r a s p o r a n g i a l  and 
carposporangia l  conceptacles  a r e  q u i t e  s m a l l  ranging between 60-160 ,m diaraeter 
and the  roo f s  a r e  r a t h e r  low so  t h a t  t he  conceptacles  a r e  n o t  very prominent on 
the  c r u s t .  A l l  conceptacle  types except  t h e  s p e m a t a n g i a l  ones have a  r a t h e r  
simple o s t i o l e  surrounded a t  most by s h o r t  f i l aments .  The minute s p e m a t a n g i a l  
conceptacles  occur a t  the  s i d e  of t he  carpogonial  conceptacles  and t h e  o s t i o l e  
may be prolonged i n t o  a  spout.  A c l o s e l y  r e l a t e d  spec i e s  which nay a l s o  grow 
on Zos tera  i s  g. u a i t a t a .  This spec i e s  has  s i n i l a r  t r i chocy te s  t o  g.  l e j o l i s i i  
and the  c r u s t  c e l l s  a r e  much the  sarae s i z e  b u t  a r e  u sua l ly  no re  heav i ly  c a l c i f i e d  
so  t h a t  the  crus'c looks th i cke r .  Bisporangia l  c r u s t s  of the  two spec i e s  a r e  
v i r t u a l l y  i n d i s t i n g u i s h a b l e  bu t  F. l i m i t a t a  has  cons iderably  l a r g e r  t e t r a spo rang ia l  
and carposporangial  c o n c e p t a c l e s ~  they  a r e  much t a l l e r  and thus a c r e  prominent and 
measure from 100-270 în d i m e t e r .  They r e senb le  min ia tu re  volcanoes under t he  
d i s s e c t i n g  microscope, the  shiny,  c r a t e r - l i k e  c e n t r e  being due t o  the  f a c t  t h a t  
t he  o s t i o l e  i s  surrounded by long, t e n t a c l e - l i k e  f i laments .  Unlike E. l e j o l i s i i  
which occurs  only on marine phanerogams, g, l i n i t a t a  grows most cormonly on a  
wide range of a l g a l  h o s t s  and i s  a t  i t s  most f l o u r i s h i n g  i n  the  autumn on l a r g e  
brown and r e d  a lgae  such a s  FUCUS~ L m i n a r i a  and P a h a r i a  (Rhodymenia). The 
t h i r d  F o s l i e l l a  spec i e s ,  which i s  a l s o  the  most gene ra l ly  abundant, i s  E. f a r inosa .  
This i s  unique i n  having t r i chocy te s  which te rmina te  t he  f i lament  on which they 

type known) a r e  prominently hemispherical  and measure up t o  360 p diameter.  

develop causing ad jacen t  f i laments  t o  grow round theia t o  cont inue the growth of 
t he  t h a l l u s .  F. f a r i n o s a  f o m s  b r i g h t -  mauvy pink c r u s t s  on many a lgae ,  occurs  
r a t h e r  r a r e l y  on Zos tera  and i s  q u i t e  comon on s tones  and s h e l l s .  The c r u s t  i s  
very  t h i n  and the hemispherical  conceptac les ,  wi th  s t a p l e  h o l e s  a s  o s t i o l e s ,  
appear very prominent. The b i spo ranp ia l  conceptacles  a r e  the  l a r g e s t  measuring 
up t o  300 ~ E S  diameter while  the t e t r a s p o r a n g i a l  and carposporangial  conceptacles  
measure between 140-240 pm. Assuming a l l  i t s  v a r i a t i o n s  t o  belong t o  the  sane 
spec i e s ,  1. f a r i n o s a  may e x h i b i t  a  r a t h e r  bewildering v a r i e t y  of f ea tu re s .  A s  
wi th  o the r  spec i e s  of  F o s l i e e ,  c r ichocytes  a r e  u sua l ly  absent  i n  the  win te r  and 
t h e  shape of a l l  conceptacles  except  b i spo rang ia l  ones may look q u i t e  d i f f e r e n t  i n  
win ter  than s u m e r .  This spec ies  nay superimpose on i t s e l f  which the  o t h e r  two 
spec i e s  do no t .  and i t  i s  p a r t i c u l a r l y  prone t o  do t h i s  i n  win ter  when a s  many a s  
seven superimposed c r u s t s  have been seen.  It appears  t o  be very  f r o s t  s e n s i t i v e  
and a  p a r t i c u l a r  pa tch  of Chondrus c r i s p u s  a t  Bembridge which may be smothered with 
i t s  b r i g h t  pink c r u s t s  on one occasion may be completely devoid of them a l i t t l e  
l a t e r  i f  a deep f r o s t  has  intervened.  

The t h i r d  genus. Dermatolithon, forms cons iderably  th i cke r ,  more s o l i d  c r u s t s  
than the  o t h e r  two. A quick s e c t i o n  of a  d e c a l c i f i e d  c r u s t  r evea l s  the  t a l l ,  
s inuous,  empty-looking h y p o t h a l l i a l  c e l l s  which c h a r a c t e r i s e  the  genus. 
Dermatolithon l i t o r a l e  occurs  spo rad ica l ly  a t  Benbridge, u sua l ly  on Cys tose i ra  
nod icau l i s  (brown) o r  Laurencia p i n n a t i f i d a  ( r e d ) ,  t h e  n e a t  l i t t l e  mauve-grey 
c r u s t s  measure up t o  3 m diameter and the  b i spo rang ia l  conceptacles  ( t h e  only  
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Works which may he lp  i n  t he  r ecogn i t i on  of B r i t i s h  c rus tose  c o r a l l i n e s  a r e :  

Adey, W.11. & Adey, P . J . ,  1973. S tud ie s  on the  b iosys temat ics  and ecology of t he  
e ' p i l i t h i c  c r u s t o s e  Cora l l inaceae  of the B r i t i s h  I s l e s .  Br. phycol. J., 5, 
343-407.  

Chamberlain, Y . M . ,  1977a. The occurrence of F o s l i e l l a  l i m i t a t a  ( F o s l i e )  Ganesan 
( a  new B r i t i s h  record)  and F. l e j o l i s i i  (Rosanoff) Howe (Rhodophyta, 
Cora l l inaceae)  on the  I s l e  of Wight. B r .  phycol. J . ,  12, 67-81. 

Chamberlain, Y.M., 1977b. Observat ions on F o s i i e l l a  f a r i n o s a  (Lamour.) Howe 
(Rhodophyta, Cora l l inaceae)  i n  t he  B r i t i s h  I s l e s .  B r .  phycol. J . ,  12, 343-358. 

Chamberlain, Y .M. , 1978. Dermatoli than l i t o r a l e  ( ~ u n e s o n )  Haxnel & Lenoine ---- 
(Rhodophyta, Cora l l inaceae)  i n  t he  B r i t i s h  I s l e s .  Phycologia, JL7 ( 4 ) .  

Hamel, G. & Lenoine, M - ,  1953. Cora l l inacees  de France e t  d tAfr ique  du Nord. 
Archs. Mus. na tn .  H i s t .  n a t . ,  P a r i s ,  S e r i e s  7 ,  l., 17-131. 

SEAMEDS AS ENVIRONMENTAL INDICATORS 

G .  Russe l l  
Har t l ey  Botanical  Labora tor ies ,  Un ive r s i t y  of Liverpool.  

Seaweeds have been def ined  as indicators i n  a t  l e a s t  s ix d i f f e r e n t  senses ;  

1. as  good bioasa2y p l a n t s  - good e i t h e r  because they have r e l i a b l e  growth, 
c h a r a c t e r i s t i c s  i n  c u l t u r e  o r  because they a r e  s e n s i t i v e  t o  c u l t u r e  condi t ions  o r  both;  

2 .  as p l a n t s  which concent ra te  e l enen t s  from seawater c o n s i s t e n t l y  so  t h a t  
chemical a n a l y s i s  of t h e i r  t i s s u e s  g ives  an accu ra t e  measure of  the  concent ra t ions  
of the  elements i n  the surrounding seawater ;  

3. a s  c h a r a c t e r i s t i c  spec i e s  of  vege ta t ion  u n i t s  i n  cornunity c l a s s i f i c a t i o n ;  

4. as spec ies  which by v i r t u e  of  t h e i r  presence i n d i c a t e  some condi t ion  of 
t he  environment; 

5. as spec ies  which i n d i c a t e  some condi t ion  of t he  environment because of  
t h e i r  s p e c i a l  abundance, and 

6. a s  components of p l a n t  communities, a spec t s  of which a r e  i n d i c a t i v e  of  
environmental condi t ions .  

The more t r a d i t i o n a l  d e f i n i t i o n s  ( 4 - 6 )  a r e  t he  sub jec t  of more d e t a i l e d  
cons idera t ion .  

SPECIES PRESENCE:- 

This d e f i n i t i o n  has  been appl ied  i n  the  form of a syl logism (Species  A i s  
p re sen t :  Species  A i s  r e l i a b l y  a s soc i a t ed  wi th  f a c t o r  X: t he re fo re  f a c t o r  X i s  a l s o  
p r e s e n t ) .  The argument i s  f a l l a c i o u s ,  however, i f ,  a s  i f  o f t e n  the  case ,  the 
spec i e s  i s  n o t  exc lus ive  t o  one p a r t i c u l a r  condi t ion  of the environment. To work 
i n  p r a c t i c e ,  t h i s  d e f i n i t i o n  a l s o  r e q u i r e s  a l l  members of the  spec ies  i n  ques t ion  
t o  have similar environmental t o l e r ance  l i m i t s  bu t  v a r i a t i o n  wi th in  spec i e s  i s  now 
w e l l  known i n  many a lgae ,  and i s  l i k e l y  t o  be coianon. 

SPECIES ABUNDANCE : - 
The occurrence of  c e r t a i n  seaweeds in .  p a r t i c u l a r l y  g r e a t  abundance (e .g.  

E l i d i n g i a  m i n i m ,  Ulva j .acc~xa)  has  been noted  i n  p o l l u t e d  e s t u a r i n e  h a b i t a t s .  As 
wi th  spec i e s  presence,  however, t h i s  occurrence i s  n o t  exc lus ive  t o  p o l l u t e d  
h a b i t a t s ;  and i t  nay be absent  frca p o l l u t e d  s i t e s .  Abundance measures a r e  o f t e n  
more r e l i a b l e  i n d i c a t o r s  of environmental condi t ions  than presence da t a ,  never the less .  
For example, abundant A l a r i a  esculents i s  a more r e l i a b l e  i n d i c a t o r  of s t rong  wave --- 
a c t i o n  than the  mere presence of t h a t  spec ies .  
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PIANT COMMUNT. TIES : - 
Species d i v e r s i t y ,  o f t en  used a s  an ind ica to r  of environmental s t r e s s  may 

by unre l i ab le .  S tab le  condit ions may be associa ted  with species-poor communities, 
e spec ia l ly  i n  closed,  competitive stands.  The raw da ta  i s  a l s o  much influenced 
by taxonomic i n t e r p r e t a t i o n  and recorder b ias .  

Life-forms, which r e f l e c t  the  o v e r a l l  s t r a t e g i e s  of seaweed species,  have 
been neglected i n  marine ecology, but  may provide a use fu l  addit ion t o  the  
e x i s t i n g  a r sena l  of seaweed ind ica to r s ,  p a r t i c u l a r l y  when l inked with species  
d i v e r s i t y  and abundance. 

It i s  concluded t h a t  seaweeds a r e  good but  not  i n f a l l i b l e  environmental 
ind ica to r s .  

1'Ã‡'?*** 

l i k e  Rhizoclonium. l 

THE DISTRIBUTION OF BEKTHIC MARINE ALGAE AROUND THE SOUTHERN SHORES OF THE THAMES 

J.H. Pr ice  and I. T i t t l e y  
Department of Botany, BM(NH), London. 

The southern shores of the  Thames occupy the 183 mi les  from London Bridge 
round t o  the  south-western boundary of Kent. The current  GLC boundary (Dartford 
Creek) i s  18 miles e a s t  of London Bridge; t h a t  s t r e t c h  presentschief ly  a r t i f i c i a l  
s u b s t r a t a  f o r  colonisa t ion  - r i v e r  wal ls ,  p i e r s ,  j e t t i e s  o r  wharves of wood/ 

' 

concrete/rnetal/brick. These back i n t e r t i d a l  s u b s t r a t a  e s s e n t i a l l y  of mud, with 
varying d e n s i t i e s  and s i z e s  of overlying o r  semiburied d e t r i t u s .  Few marshy o r  
untouched muddy reaches remain. I n  Kent, the  outstanding n a t u r a l  i n t e r t i d a l  
substratum i s  chalk, some 30 mi les  abu t t ing  the  sea.  Chalk forms c l i f f s  t o  250' 
high (South Foreland) w i t h  extensive wave-cut platforms sloping shallowly up t o  
2 / 3  mile from c l i f f - b a s e  t o  ELWS. Sand and mud a r e  s a i d  t o  occupy 27 miles of 
coast :  an under est imate s ince  sandy bays occur cons i s t en t ly  i n  chalk area. 
Walling aga ins t  r i v e r  o r  sea  p r o t e c t s  many a l l u v i a l  muddy s t r e t c h e s ,  reducing o r  
e l iminat ing  salt-marsh; the  Thames thus has  l i t t l e ,  but  there  remain large  
s t re tches(especia l1y i s l ands )  i n  the  Medway, i n  the  Swale and ( l a s s )  the  Stour 
o u t f a l l ,  giving a frontage of 50 miles.  Shingle (46 miles)  e x i s t s  a t  Dungeness, 
and from Kingsdown t o  Sandwich Bay. London Clay i s  coas ta l  on Boo, Sheppey and 
Seasa l t e r  t o  Herne Bay, with c l i f f s  (5 miles)  a t  Warden and Tankerton. F l i n t ,  i n  
the  chalk, gives uneven tabular  a reas  o f t e n  washed out  a s  nodules. Greensand 
occurs i n  the  s t r e t c h  Sandgate t o  one ails e a s t  of Folkestone. Thames sea-and 
r iver-bed present  inhospi table  sand, s tones ,  clay,  mud, f l i n t s ,  s h e l l s  and gravel ;  
the  Kent coas t  fo r  seve ra l  miles out  from shallow depths i s  a l s o  mainly sand. 

Of n a t u r a l  s u b s t r a t a  i n  Kent, only chalk, f l i n t  and greensand a r e  of r e a l  
importance i n  s-upporting a r i c h  benthic  marine f l o r a .  Mussel-beds and oyster-beds 
bear i n t e r e s t i n g  growths near  Whitstable. Beyond very shallow depths, mobil i ty of 
r i v e r  and seabeds r e s u l t s  i n  poor o r  no sub t ida l  growths. Upper sa l ine -a f fec ted  
chalk c l i f f s  and s t a c k s  have a f lo ia  s p e c i a l  t o  them and both f l i n t  and (espec ia l ly )  
greencand support a lgae  t h a t  w i l l  no t  grow on chalk i t s e l f .  Greensand i n  a r t i f i c i a l  
s t r u c t u r e s  (e .g . ,  Folkestone Inner Harbour) a l s o  bears  species  r a r e  o r  absent e l se -  
where. It is  no t  genera l ly  appreciated how much both i n t e r t i d a l  and sub t ida l  rocky 
s u b s t r a t a  a r e  increased i n  extent  and a l t e r e d  i n  na ture  by harbour wal ls ,  groynes, 
sewage p ipes ,  and (by no means l e a s t  important) concrete sheathing of chalk a s  
a protec t ion  aga ins t  wave-erosion. I n  the  Hythe t o  Dymchurch s t r e t c h ,  a s  i n  
the  GLC Thames area ,  a r t i f i c i a l  s u b s t r a t a  a r e  alc,ost a l l  t h a t  i s  ava i l ab le  f o r  
macrobenthic colonisa t ion .  The a r e a  marine f l o r a  i s  a l s o  a f fec ted  by temperature 
extremes, by s a l i n i t y  pa t t e rns ,  by extreme c o a s t a l  water t u r b i d i t y  and by organic/ 
inorcanic  po l lu t ion ,  the  l a t t e r  now much l e s s  extreme than i n  t h e  1950s. 

I n  the  t i d a l  Thames, benthic  f l o r a  $is t r i b u t i o n  can be co r re la t ed  with s a l i n i t y ,  
i n  gradually merging sec t ions :  

1. Tidal  freshwater: l e s s  than 2 o/oo. Freshwater and eueh ' a l ine  forms 

l 
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2. Brackish: 2-16 0100. Green a l g a e  (Bl id ingia :  Enteromorpha) dominate, 
with diatoms. No fucoids.  Audouinel la  purpurea and P y l a i e l l a  reach 
Greenwich (5 o/oo).  

3. Estuar ine :  16-26 o/oo. Fucoids dominate the  i n t e r t i d a l .  A few reds  
(e .g.  C a l l i t h a m i o n  roseum, most ly on f l o a t i n g  pontoons) occur on lower 
shore o r  shal low sub t ida l .  

4 .  Marine: above 26 o/oo. Fucoids and r eds  a r e  obvious components, wi th  
s t enoha l ine  greens and browns. 

I n  2 ,  t he  composition of a r t i f i c i a l  s t r u c t u r e s  i s  important .  A t  Woolwich, 
porous b r i c k  wa l l s  c a r r y  f i v e  h o r i z o n t a l  bands of d i f f e r e n t  dominant spec i e s ,  
although dominated by A. purpurea i n  shade; wa l l s  of harder  impervious concre te  
a r e  co lonised  almost e n t i r e l y  by B l id ing ia ,  o f t e n  the  s o l e  surv ivor  from the 
porous br ick .  There i s  seasonal  v a r i a t i o n .  I n  3, t he  fucoids  have greens above; 
Fucus ves icu losus ,  E. s p i r a l i s  and ( f u r t h e r  e a s t )  Ascophyllum occur. Sec t ion  4 
i s  e s s e n t i a l l y  s i m i l a r  t o  the  f u l l y  marine Kent shores ,  except  f o r  s u b s t r a t a  
v a r i a t i o n s ;  compared t o  t he  open Kent shores  and t o  o t h e r  s i m i l a r  e s t u a r i e s ,  
absence of hard  rock in t he  o u t e r  Thmes seems t o  e l imina te$  e.g., Fucus s e r r a t u s  
and L m i n a r i a  sacchar inas  west of Whi ts tab le .  Fucus ceranoides i s  a l s o  lacking.  

P a t t e r n s  along t h e  open s e a  coas t  r e v e a l  spec i e s  r e s t r i c t e d  t o  t h e  chalk of 
Thanet and South Foreland, and t o  t he  greensand (e .g .  Plocamium); o t h e r s  appearing 
only  on t h e  South Foreland ( e . g .  D e l e s s e r i a  sanguinea) ; y e t  o t h e r s  ( e . g .  P e l v e t i a ;  
Ascophyllum) r e s t r i c t e d  t o  f l i n t ,  greensand, o r  a r t i f i c i a l  s u b s t r a t a .  Some spec i e s  
(e.g. Taonia atomaria)  occur  very i n f r e q u e n t l y  i n  Kent, w h i l s t  o t h e r s  a r e  only  
p r e s e n t  as d r i f t  or have apparent ly  been e l imina ted  i n  r ecen t  years .  

The Thames c u r r e n t l y  suppor ts  a vigorous growth of marine and euryhal ine  
spec i e s ;  i t  seems t o  have recovered from the worst e r a s  of po l lu t ion .  The ~hames /  
Kent a r e a  f l o r a  remains depauperate,  with about 113 of known GB red/brown/green 
macrobenthic spec ies .  

For more d e t a i l e d  d a t a  see:  

P r i c e  and T i t t l e y ,  1972, Proc. int. Seaweed symp., 7: 31-34. 

T i t t l e y  and P r i c e ,  1977&, Trans. Kent F ld ,  Club, - 7: 1-80. 

T i t t l e y  and P r i c e ,  1977b, London N a t . ,  56- 10-17. 

A D I V I N G  SURVEY OF THE DORSET PURBECK COAST 

I. Dixon, J. Hodder, K. Har r i son ,  C. Roberts  
Department of Oceanography, Southampton Univers i ty .  

A d iv ing  survey of t h e  Dorset  coas t  was c a r r i e d  o u t  from J u l y  1977 t o  March 
1978 a s  p a r t  o f  a Job  Creat ion Scheme funded by t h e  Manpower Serv ices  Commission 
and sponsored a l s o  by the  Nature Conservancy Council, the  Dorset  County Council 
and t h e  Dorset  N a t u r a l i s t s  ' Trus t .  

The primary aim of t h i s  survey was t o  c a r r y  out  a s c i e n t i f i c  s tudy and t o  
r eco rd  the  w i l d l i f e  of the underwater a r eas  between Ringstead Bay and Poole 
Harbour Entrance. The s t u d i e s  were c a r r i e d  o u t  along t r a n s e c t s  based on e i g h t  
shore s i t e s  around the c o a s t  which were chosen mainly f o r  t h e i r  a c c e s s i b i l i t y  f o r  
shore  d iv ing  and l i t t o r a l  sampling. The survey extended seaward t o  approximately 
t h e  20 metre  contour l i n e .  

Samples were c o l l e c t e d  along the  t r a n s a c t s  using a combination of shore 
c o l l e c t i o n s ,  shore d iv ing ,  and d iv ing  from boa t s ,  and cons i s t ed  of p l ac ing  a t  least 
one specimen of each recognised spec i e s  i n  a polythene bag. I n  add i t i on  t o  t hese  
samples, information concerning the  n a t u r e  of t h e  seabed, r e l a t i v e  abundances of 
prominent f l o r a  and fauna, and presence o f  dominant spec i e s  was noted. 
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The sampled m a t e r i a l  was i d e n t i f i e d ,  preserved,  and where necessary  the  
i d e n t i f i c a t i o n s  were checked by expe r t s  i n  the va r ious  groups. I n  t h i s  way a l i s t  
of  some 220 a lgae  wi th  reproduct ive  da ta ,  and over  400 animals has been compiled, 
though some groups remain incompletely i d e n t i f i e d ;  no tab ly  t h e  p o r i f e r a ,  po lychae tes ,  
t u n i c a t e s  and amphipods. 

From observa t ions  made during the  d ives  toge ther  with subsequent ana lyses  of 
t he  samples, i t  was ev ident  t h a t  the  fauna and f l o r a  tended t o  occur toge ther  i n  
c h a r a c t e r i s t i c  groupings which could be r e l a t e d  t o  the immediate phys i ca l  condi- 
t i o n s  such a s  depth and s u b s t r a t e  type. These 'groupings ' were named a s s o c i a t i o n s  
whi le  t h e  phys i ca l  condi t ions  which d i f f e r e n t i a t e d  an a s soc i a t ion  came under t he  
term ' h a b i t a t ' .  I n  t h i s  survey,  an a s s o c i a t i o n  was considered t o  have a v i s u a l l y  
recognisable  i d e n t i t y  through i t s  f l o r i s t i c  and f a u n i s t i c  composition wi th  one 
o r  more v i s u a l l y  dominant spec ies .  I n  t h i s  d e f i n i t i o n ,  t h e r e  a r e  no imp l i ca t ions  
of  any i n t e r s p e c i f i c  i n t e r a c t i o n s .  

Al toge ther  10 such h a b i t a t / a s s o c i a t i o n  u n i t s  were recognised-  each being 
named a f t e r  i t s  dominant spec i e s ,  and these  a r e  l i s t e d  below. 

L i t t o r a l / S u b l i t t o r a l  rock f r i n g e .  +1 a e t r e  - 1m below C.D. 
Fucus s e r r a t u s  - Laminaria d i g i t a t a  a s soc i a t ion .  

Shallow limestone/Chalk bedrock and boulders .  1-12 metres  C.D. 
Laminaria hyperborea a s soc i a t ion .  

Hor izonta l  s h a l e  bedrock and boulder tops.  1-16 metres  C.D. 
Hal idrys  s i l i c u o s a  a s soc i a t ion .  

Offshore bedrock and boulders .  15-19 metres  C.D. 
Phyllophora c r i s p a  a s soc i a t ion .  

Deep o f f sho re  bedrock and boulders .  18-26 met res  C.D. 
S t e l l i g e r a  s tuposa  - F l u s t r a  f o l i a c e a  a s soc i a t ion .  

Shallow v e r t i c a l  rock faces .  2-12 met res  C.D. 
Mer id i th i a  a i c r o p h y l l a  - enc rus t ing  sponge a s soc i a t ion .  

Deep v e r t i c a l  rock faces .  12-23 metres  (-1-1 C,D. 
Pachymatisma Johns tonia  - Alcyoniura d ig i ta tum assoc ia t ion .  

S h e l l  graveI/Maerl.  10 metres ,  (+) C.D.  
Gibbula magus - Phymatolithon calcareum as soc ia t ion .  

Sand. 1-18 metres  (+) C.D. 
Pagurus bernhardus - Nassarius  r e t i c u l a t u s  epifauna a s soc i a t ion .  

Loose s tones  and s h e l l s  on sand. 4.5-7 metres  C.D. 
Loose l y i n g  -- Chorda f i l u a  - Laminaria sacchar ina  - Saccorhiza polyschides  
a s soc i a t ion .  

Although seasonal  v a r i a t i o n s  of  t he  components can change t h e  appearance of 
t hese  a s s o c i a t i o n s ,  e s p e c i a l l y  with the  occurrence of summer annual a lgae ,  the  
dominant spec i e s  a r e  apparent ly  n o t  overshadowed. 

An except ion t o  t h i s  i s  the  loose  ly ing  a s s o c i a t i o n  which i s  formed p r imar i ly  
from a lgae  which have grown a t t ached  t o  p o t e n t i a l l y  mobile s u b s t r a t e s  such a s  small  
pebbles ,  o r  g r a i n s  of  sand. These have subsequent ly d r i f t e d  toge ther ,  t o  form a 
c l o s e l y  adhering,  d r i f t i n g  clumps of  a lgae  wi th  i t s  own as soc ia t ed  fauna. This 
a s s o c i a t i o n  has  only been observed during the  summer months when calm w e l l - l i t  
condi t ions  p r e v a i l  i n  the  shal low c o a s t a l  water.  With t h e  a r r i v a l  of autumn 
storms, i t  i s  swept up on the  shore  along with d r i f t  ma te r i a l .  

The loose-lying a s s o c i a t i o n s ,  which develop over mobile s u b s t r a t e s ,  were 
considered s e p a r a t e l y  from the  sedimentary a s s o c i a t i o n  f o r  t h r e e  main reasons: 
F i r s t l y  they r e q u i r e  s p e c i a l  condi t ions  i n  which t o  develop, which a r e  n o t  d i r e c t l y  
r e l a t e d  t o  t h e  type of s u b s t r a t e ;  secondly they have a d i s t i n c t  a s soc i a t ed  fauna , 
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apparent ly  s epa ra t e  from the  h a b i t a t s  over which they occur;  and f i n a l l y  they 
a r e  mobile, t h e i r  development and eventua l  disappearance i n  autumn ga le s  a s  d r i f t  
m a t e r i a l  l eav ing  the  s u b s t r a t e  more o r  l e s s  c l e a r  of  a lgae  and a s soc i a t ed  fauna. 

In  t he  case  of t h e  sedimentary h a b i t a t s  ( v i i i )  and ( ix) ,  only two a s soc i a t ions  
were recognised,  based on ep i f auna l  and f l o r a l  spec ies .  A f u l l e r  s t u d y  of the 
infauna  might have i n d i c a t e d  f u r t h e r  a s s o c i a t i o n s  based on p a r t i c l e  s i z e  and 
percentage of d e t r i t a l  ma t t e r .  

,*̂*H' .1 .L.. ,!Â¥, Ã :. 
THE ASSESSMENT OF VARIATION I N  SEAWEED POPUIATIONS 

BY A LITTORAL SURVEILLANCE PROGRAMME 

W. E i f i o n  Jones ,  A.  F l e t che r ,  S.  Bennel, B. McConnell, A .  Richards,  S. Mack Smith, 
Marine Science Labora tor ies ,  Menai Bridge, Anglesey. 

Regular broad-sca le  record ing  of l i t t o r a l  popula t ions  has  seldom been attempted 
over long per iods  of  time and information on a l g a l  spec i e s  i s  p a r t i c u l a r l y  scarce .  
Recording should r e v e a l  t he  amplitude of n a t u r a l  changes and he lp  t o  demonstrate 
how they a r e  r e l a t e d  t o  c l i m a t i c  v a r i a t i o n .  Such knowledge i s  va luable  i n  i t s e l f  
bu t  w i l l  a l s o  provide a dynamic background a g a i n s t  which the  e f f e c t s  of chance 
events ,  such a s  p o l l u t i o n  i n c i d e n t s ,  may be measured. 

A p r o j e c t  intended t o  provide t h i s  information was begun i n  Menai Bridge e a r l y  
i n  1974 and i s  cont inuing with the  generous support  of S h e l l  U.K. Ltd. Th i r ty  
s i t e s  have been chosen on rocky shores  on Anglesey and the  ad jacent  mainland and a t  
each of these  a marked 50 cm b e l t  t r a n s e c t  has  been e s t ab l i shed .  On t h i s ,  t h e  p l a n t s  
and animals p re sen t  a r e  recorded. I n  each of  the  50 cm quadra ts  which form t h e  
b e l t ,  the  percentage of t he  su r f ace  covered by each spec i e s  i s  determined. To 
ensure o b j e c t i v i t y  an o p t i c a l  p in  frame g i v i n g t t h e  equiva len t  of 25 po in t s  per  
50 cm sq i s  used. A t  t he  same time. animals a r e  counted o r  assessed  by s u i t a b l e  
abundance s c a l e s .  Some t r a n s a c t s  a r e  recorded a t  monthly i n t e r v a l s ,  o t h e r s  l e s s  
f requent ly .  Meteorological  information,  p a r t l y  c o l l e c t e d  a t  the s i t e s  and p a r t l y  
obta ined  from the  Meteorological  Of f i ce  i s  a l s o  recorded.  A l l  da t a  a r e  s t o r e d  i n  
the  Bangor computer and can be recovered i n  t he  o r i g i n a l  f o r a  ( t a b l e s  of spec i e s  
performance aga ins t  da t e  f o r  each s i t e )  o r  a f t e r  processing by var ious  a n a l y t i c a l  
techniques.  

Resu l t s  f r o n  the  f i r s t  f i v e  y e a r ' s  record ing  a r e  now being processed f o r  
pub l i ca t ion  (Jones e t  a l .  1978 a & 3 ) ;  accounts of the  e a r l i e r  p a r t s  of the  work, 
inc luding  d e t a i l s  of the  methods used, have appeared i n  the annual r e p o r t s  of the  
Coas ta l  Su rve i l l ance  U n i t .  

Some of t he  r e s u l t s  p a r t i c u l a r l y  concerning the  a lgae  a r e  a s  follows: 

1. Considerable annual v a r i a t i o n  occurs  i n  t he  populat ions of many spec ies ,  
both pe renn ia l  and ephemeral. 

2 .  The amplitude of annual v a r i a t i o n  and t h e  timing of i t s  events  (maximum 
q u a n t i t y ;  win ter  d e f o l i a t i o n  e t c . )  can be very  d i f f e r e n t  from year t o  year .  

3 .  I n  some cases ,  p a r t i c u l a r l y  on some N-facing shores ,  the annual v a r i a t i o n s  
p l o t t e d  over t he  w a l e  per iod  show a s teady  dec l ine  s i n c e  1974. This i s  t r u e ,  f o r  
i n s t ance ,  of Fucus v e s i c u ~ o s u s  a t  Porthyrysgaw. 

4 .  We seem t o  bemoving i n t o  a pe r iod  of c l ima te  with more extreme summer and 
winter  temperatures;  our  records  suggest  t h a t  i t  i s  t h e  former which have the  
g r e a t e s t  d e l e t e r i o u s  e f f e c t  on a l g a l  populat ion.  I n  t h e  h o t  dry summer of 1976, the  1 
e f f e c t  was r a t h e r  more marked i n  the  more s e n s i t i v e  downshore a lgae ;  those a t  t he  
h igher  l e v e l s  s u f f e r e d  t o  s'ome e x t e n t  bu t  were more obviously drought r e s i s t a n t .  ~ 
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TOE PROBLEMS OF STUDYING THE MARINE ALGAE OF THE SHETLAND ISLES 

l 

l D :E. G. I r v i n e ,  Poly technic  of  North London 

, 'The Shetland I s l e s  li& n o r t h  of t h e  Orkneys, a t  t he  l e f t  hand end of t he  
Brent  F i e ld ,  210 m i l e s  no r th -eas t  o f  Aberdeen, 180 mi l e s  west of Bergen, with 
t h e i r  c a p i t a l ,  Lerwick, on the  same l a t i t ude  (about  60 N). They a r e  more 

~ n o r t h e r l y  fhan t h e  t i p  of Greenland, b u t  f o r t u n a t e l y  r a t h e r  warmer, thanks t o  
t he  Gulf Stream. Because of t h e i r  p o s i t i o n  t h e i r  marine a l g a l  f l o r a  i s  of 
i n t e r e s t  i n  determining the  no r the rn  l i m i t s  o f  p a r t i c u l a r  spec i e s  i n  t he  B r i t i s h  
I s l e s  and i n  cons idera t ion  of t he  phenology of spec i e s  under high l a t i t u d e  bu t  
r e l a t i v e l y  warm water condi t ions .  It i s  a l s o  p a r t i c u l a r l y  important t o  examine 
&nd descr ibe  the  a l g a l  vege ta t ion  as i t  i s  nog, i n  o rde r  t o  monitor p o s s i b l e  
changes induced by o i l - l i n k e d  developments. 

The first enumeration of S he t l and  seaweeds was publ i shed  by Edmondston 
i n  1845, some 93  spec i e s .  Bdrgesen passed through t h e  i s l a n d s  on h i s  way to 
t h e  Faeroes i n  1902 and publ ished a s h o r t  l i s t  with some eco log ica l  no te s  i n  
1903, r a i s i n g  the  known t o t a l  t o  109 spp. An important  s tudy  of t he  r a i s i n g  
of i n t e r t i d a l  zones i n  F a i r  I s l e  was publ i shed  by D r .  Burrows and o t h e r s  in 1954, 
and the  B r i t i s h  Phycol.ogiCal Socie ty  f i e l d  m e e t i n g t i n  Shet land i n  August, 1962 
produced a  cons iderable  amount of f r e s h  information.  My own s t u d i e s  began'some 
cons iderable  t i m e  ago a s  I happen t o  be a  Shet lander ,  and r eached ; the i r  peak with 
the  1973 expedi t ion  which spen t  s i x  weeks sampling and mapping marine al-gal 
vege ta t ion  both i u t e r t i d a l l y  and s u b t i d a l l y  round the  i s l a n d s .  Numerous o t h e r  
groups, no tab ly  t h e  O i l  P o l l u t i o n  Research Un i t -  have v i s i t e d  Shet land  i n  t he  
p a s t  few years  and conducted t h e i r  own surveys,  p a r t i c u l a r l y  i n  t he  Sullom Voe 
a r e a ,  and we now know much more about t he  marine vege ta t ion  than'we "did. We know, 
f o r  i n s t ance ,  that t he re  a r e  a t  l e a s t  300 d i f f e r e n t  marine a l g a l  speei-es, 60 green, 
103 brown, 138 r ed ,  15 blue-green, compared with 320 known f o r  the Orkneys, 212 
f o r  t he  Faeroes and 230 for Ice land ,  t h a t  i t  i s  e s s e n t i a l l y  a  somewhat de- ' 

* .  
pauperate  B r i t i s h  f l o r a ,  r i c h  i n  biomass 'but  r a t h e r  low i n  species, ,  inc luding  
a pronounced nor thern  element b u t  with few taxa  n o t  known t o  occur i n  the  r e s t  
uX B r t t a i n  (no tab ly  k3&acsluria a r c t i c a >  Fucus d i s t i c h u s  ssp .  clisi5chus andG1the  
r a t h e r  dubious taxon Laminaria f ae roens i s .  Some specie 's appear-ito reach, t h e i r  
nor thern  l i m i t  i n  the  Orkneys and have no t  been found i n  Shet land i n  s p i t e  of 
c a r e f u l  and repea ted  searching,  e.g.  g o s t r i c h i a  s co rp io ides ,  Neaaleon 
helminthoides,  ---. C a l l i b l e p h a r i s  c i l ia ta ,  o t h e r s  occur i n  Shet land b u t  a r e  n o t  known 
fo r  the  Faeroes (.e.g. ..- Fucus - s e r r a t u s ,  J?. ceranoides ,  Dic tyota  dichotoma, 
'Saccorlxiza polyschides,  Scinaia  f o r c e l l a t a .  We know t h a t  some specses  r a r e  
o r  l o c a l i s e d  elsewhere a r e  he re  abundant and r e l a t i v e l y  l a rge ,  e .g .  For hyra  
min ia t a ,  C a l l o p h y ~ l ~ . ~  c r i ~ t a t a .  and Fucus di!tichus ;spa edenth tus*  *re 
d i s t i n c t i v e  c o r ~ n u n i t i e s  such as t h e  P h y l l o p h ~ r a  c r i s p a  ofle of Sullom~Voe. 
We have seen var ious  taxa  e n t e r  t h e  f l o r a  and i n  some cases  become very  prominent, 
e . g .  Codim -- fra* s sp .  a t lan t icum,  f i r s t  found i n  195l.$ n-ob bidespread and 
abundant, Colpomenia peregr ine ,  f i r s t  found i n  1962, the  Falkenbergia-phase of 
Asparagopsis armata,  f i r s t  found i n  1973 i n  Shet land.  No doubt i n  due course 
Sargassum muticum will rollowl However, i n  s p i t e  of al , l  t h i s  work we s t i l l  do 
n o t  know the  f l o r a  as thoroughly a s  you might expect,  which b r ings  me t o  the  
t i t l e  of t h i s  paper a t  la-t - t h e  problems. 

Some a r e  obvious, such a s  t h e  remoteness of t h e  a r ea .  From London 
Marse i l l e s  i s  r a t h e r  c l o s e r  than Lerwick and a l s o  much cheaper t o  g e t  t o ,  and 
by and l a r g e  phycologis t s  would r a t h e r  go t o  t he  Mediterranean i f  given t h e  
chance. Then t h e r e  i s  t h e  magnitude of  t h e  t a sk  - over  100 i s l a n d s ,  a c o a s t l i n e  
of  approximately 3,000 mi l e s ,  much of i t  very  d i f f i c u l t  of access  and dangerous 
t o  work on. The c o a s t l i n e  i s  i n c r e d i b l y  indented.  Winds of ga le  fo rce  occur on 
perhaps 50 days i n  t h e  year .  w h i l s t  calm weather b r ings  th i ck  fog  about 50 days 
i n  the  year .  We know r e l a t i v e l y  l i t t l e  about t h e  win te r  marine vege ta t ion  - 
n o t  s u r p r i s i n g  with about 70 days of snow o r  s l e e t  and perhaps 4 hours  of r a t h e r  
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p a l l i d  day l igh t  a t  midwinter.  However, t h e r e  a r e  some compensations. The win t e r  
f l o r a  l a s t s  w e l l  i n t o  t h e  sp r ing  o r  e a r l y  summer, and many spec i e s  w in t e r  o r  
s p r i n g  f e r t i l e  on mainland B r i t a i n  can be found summer f e r t i l e  he re ,  while  on 
a f i n e  summer's day i t  i s  l i g h t  enough t o  work round t h e  clock i f  you f e e l  l i k e  
i t .  A s  a  She t lander  I am, o f  course,  b i a sed ,  bu t  i t  i s  a fagcinaCing a r e a  
w i t h  a  most i n t e r e s t i c -g  a l g a l  vege t a t i on ,  and i n  s p i t e  of  the p r o b l e m  I l i k e  
working on i t ,  

*+c***** 

Already publ i shed  

Asc id ians  (No. 1 )  N i l l a r  

Prosobranch Molluscs (No. 2 )  Graham 

Marine Isopods (No. 3 )  Naylor 

Harvestmen (No. 4) Sankey 

I Sea-sp iders  (Pycnogonids) (No. 5) King Â£1.5 

Land s n a i l s  (No. 6) Cameron & Redfern Â£1.9 

Cumaceans (No. 7) Jones  Â£1.9 

Opisthobranch Molluscs (No. 8) Thompson & Brown Â£3.5 

Tardigrades (No. 9 )  Morgan & King Â£2.5 

Anascan Bryozoans (NO. 10) Ryland & Hayward Â£3.9 

Freshwater Bivalve Molluscs (MO. 11) E l l i s  

Sipunculans (No. 12) Gibbs 

I n  p r e s s  

Phoronids (No. 13) 

Ascophoran Bryozoans (NO. 14) 

Adul t  Shriipps and Prawns (No. 15) 

Coas ta l  Foramini fe r ids  (No, 16)  

Ava i l ab l e  from the Linnean Soc i e ty  of London, 
Burl ington House, 
~ i c a d i l l y ,  
London W l V  OLQ, 
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THE INTERS TI TIAL MARINE CILIATED PROTOZOA 

James G. Parker ,  Department of  Agr i cu l tu re ,  F i s h e r i e s  Research Laboratory, 
. '  The W i t s ,  Coleraine,  Co. Londonderry, N.  I r e l a n d ;  

. * ' L r  

I n  s p i t e  of t he  iraportant r o l e  played by c i l i a t e d  protozoans i n  the 
r ecyc l ing  of energy i n  sediments,  marine ecct logis ts  have only r e c e n t l y  given 
a t t e n t i o n  t o  thks-'group. Consequently, r e l a t i v e l y  l i t t l e  i s  known of  t he  
sys temat ics  and ecology of  the  i n t e r s t i t i a l  c i l i a t e s .  

l ,  

TAXONOMY '"I . 
? , >-, 

The c i l i a t e s  wqr,e .p rev ious ly  p laced  i n  the  sub-phylum Cil iophora,  of 
t he  phylum Protozoa;  - i n  a r ecen t  r e v i s i o n  the  Cili.ophora were r a i s e d  t o  phylum 
s t a t u s  ( C o r l i s s ,  1974). Phylogenet ic  r e l a t i o n s h i p s  a r e  d i f f i c u l t  t o  recognise 
w i th in  t h e  Ci l iophora  because of the  microscopic^ s i z e ,  subce l lu l a r  o rgan i sa t ion  
and absence of s e x u a l i t y  i n  t he  animals a s  we l l  a s  t he  lack of f o s s i l  evidence. 
Recent taxonomic r e v i s i o n s  have drawn evidence from: 

1. The i r i f r a c i l i a t u r e  4 t h e  s u b - p e l l i c u l a r  system of ' b a s a l  granules  and 
f i b r i l s  which ' i s  present ,  i n  a l l  c i l i a t e s ,  even "when e x t e r n a l  c i l i a t u r e  i s  
absent .  

2 .  The morphogenetic events ,  e s p e c i a l l y  those involv ing  the  o r i g i n  of t he  
buccal  c i l i a t u r e ,  which t ake -p l ace  during c e l l  d i v i s i o n ,  a long with the  
r ecogn i t i on  t h a t  many buccal  s t r u c t u r e s  a r e  hornologous i n  d i f f e r e n t  taxonomic 
groups. 

3 .  The examination of , s ta ined  specimens, e s p e c i a l l y  using s i l v e r  impregnation 
t o  d e m o n s t r a t e t h e  p a t t e r n  of " the  infFa 'c i lga ture ,  .and u l t r a s t r u c t u r a l  s t u d i e s .  

1 , - 

~ v b l y ' t i o n a r ~  t rends  a r e  c l e a r l y  se 'en ' in  t he  arrangement 'of somatic' and 
buccal  c i l i a f i o n .  The p r i m i t i v e  c i l i a t e s  a r e  uniformly covered i n  l o n g i t u d i n a l l y  
arranged c i ' l i a ;  t he  mouth i s  i isual ly  l oca t ed  a t  the a n t e r i o r -  and buccal  
o rgane l l e s  a r e  absent .  I n  rnorefladvanced forms somatic c i l i a t u r e  i s  reduced 
o r  absent  and the  buccal  c a v i t y  i s s u r r o u n d e d  by r~embranel le~s o r  by compound 
c i l i a .  The most h igh ly  evolved c i l i a t e s  do n o t  possess  simple somatic 
c i l i a t u r e  b u t  bear  groups of compound c i l i a  ( c i r r i )  on the v e n t r a l  su r f ace ;  
i n  t hese  forms the  body i s  dominated by bucca l  s t r u c t u r e s .  

ECOLOGY I t 

The c i l i a t e s  a r e  o f t e n  the  dominant microfauna group in marine sands where 
they nay reach numbers i n  excess  of 107 m - 2 .  Their success  as a group may be 
a t t r i b u t e d  t o  t he  possession of a wide v a r i e t y  of body forms arid feeding h a b i t s  
and an a b i l i t y  t o  t o l e r a t e  chemical condi t ions  which o f t e n  preclude the  
ex i s t ence  of  o the r  i n t e r s t i t i a l  groups. 

Many forms a r e  w e l l - f i t t e d  morphological ly  t o  l i f e  i n  sediments. Long, 
s lender  spec i e s  ( e . g .  Tracheloraphis)  a r e  ab l e  t o  g l i d e  betwean t h e  sand 
g r a i n s ;  t hese  forms a r e  o f t e n  c o n t r a c t i l e  and may possess  a long, po in ted  
ta i l .  f e a t u r e s  which a r e  found a l s o  i n  some i n t e r s t i t i a l  ini~rometazoans.  
Ribbon-shaped (Remanella sp)  and f l a t t e n e d  (Loxophyllum sp)  body forms a r e  
common and c i l i a t i o n  i n  these  may be r e s t r i c t e d  t o  the  v e n t r a l  su r f ace .  Those 
spec i e s  which possess  c i r r i  on t h e  v e n t r a l  su r f ace  (Euplotes  sp)  a r e  a b l e  t o  
maintain a c l o s e  con tac t  with t h e  sand g r a i n s  which they search  f o r  food. 
Although s e s s i l e  forms a r e  n o t  common i n  sediments,  temporary a d h e s i o n t o  sand 
g ra ins  occurs  i n  many spec ies .  The possess ion  of a s t rengthened p e l l i c l e ,  o r  
o t h e r  c e l l u l a r  i nc lus ions ,  enables  some spec i e s  t o  i n h a b i t  t u rbu len t  beaches. 

The energy i n  the  mesopsamiaon de r ives  mainly from two sources.  So la r  
energy i s  incorpora ted  i n t o  diatoms, p h y t o f l a g e l l a t e s  and o t h e r  photosynthe t ic  
organisms, whi le  imported dissolv-sd and p a r t i c u l a t e  organic  ma t t e r  i s  used 
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a s  a s u b s t r a t e  by he t e ro t roph ic  b a c t e r i a .  Four feeding types may be recognised 
i n  the c i l i a t e s  b u t  t hese  a r e  no t  d e f i n i t i v e :  

( a )  Bac ter ivores :  These may have a h igh  reproduct ive  p o t e n t i a l  and a r e  
e s p e c i a l l y  abundant around decaying organic  mat te r  (Uronema sp ) .  

( b )  Herbivores: Feed upon diatoms and p h y t o f l a g e l l a t e s  (Holost icha sp) .  

( c )  Carnivores: Prey on o the r  c i l i a t e s  and occas iona l ly  on ~~iicroriietazoans 
(Coleps s p ) *  , t , ,  

(S)  Histophageq: Feed upon mechanical ly  damagecl animal l i f e  (Coleps sp ) .  

Knowledge on t h e  b i o t i c  and a b i o t i c  f a c t o r s  which a f f e c t  t he  d i s t r i b u t i o n  
of the  c i l i a t e s  i s  l a r g e l y  specu la t ive  although f i e l d  and labora tory  s t u d i e s  
(Fenchel,  1969 ; Hartwig, 1977) have r e c e n t l y  provided some rauch-needed 
information.  The p r i n c i p a l  b i o t i c  f a c t o r s  in f luenc ing  c i l i a t e  d i s t r i b u t i o n s  
a r e  t he  presence of fobd and the presence of p reda to r s .  Where food (diatoms, 
b a c t e r i a )  i s  abundant a dense c i l i a t e  populat ion i s  usua l ly  t o  be found and 
the  v e r t i c a l  and, h o r i z o n t a l  d i s t r i b u t i o n  of i n d i v i d u a l  c i l i a t e  spec i e s  may 
be r e l a t e d  t o  t h a t  of t he  food. The r o l e  of p reda to r s  i n  d e t e m i n i n g  c i l i a t e  
 distributions i s  l e s s  c e r t a i n  s i n c e  the  c i l i a t e s  leave no t r a c e s  i n  the  
d i g e s t i v e  t r a c t s  of  o the r  organisms. Those spec i e s  of macrofauna which feed  
by inges t ing  sed iaen t  probably de r ive  n u t r i e n t s  froia t he  c i l i a t e s ,  although 
t h e  q u a n t i t i v e  importance of t he  c i l i a t e s  i n  t h i s  r e spec t  has  not  been 
determined. 

Various a b i o t i c  f a c t o r s  have been s tud ied  i n  r e l a t i o n  t o  c i l i a t e  
d i s  t r ibu t ionsL:  

(1) Grain s i z e :  The r e l a t i o n s h i p  between t h i s  f a c t o r  and the d i s t r i b u t i o n  
of  c i l i a t e s  (and indeed of o t h e r  i n t e r s t i t i a l  groups) i s  conplex. Besides 
imposing phys i ca l  l i m i t s  on the  s i z e  of organism which nay i n h a b i t  the  
i n t e r s t i t i a l  spaces,  g ra in  s i z e  a f f e c t s  the flow of water through the  sediment 
(hence gas exchange and imported organic  ma t t e r  a r e  con t ro l l ed )  and the  s u r f a c e  
a r e a  a v a i l a b l e  f o r  co lon i sa t ion  by b a c t e r i a .  The iaaxirnua number of c i l i a t e s  
appears  t o  occur i n  f i n e  sand,(Median g r a i n  s i z e  Md = 150 - 2 5 0 ~ ~ m )  while  a 
Md of 90 - 100 urn i s  the  lower l i m i t  f o r  c i l i a t e s .  However, previous a t tempts  
t o  c l a s s i f y  i n d i v i d u a l  c i l i a t e  spec i e s  on the b a s i s  of t h e i r  p reference  f o r  
a p a r t i c u l a r  g ra in  s i z e  have been r e j e c t e d  by r ecen t  workers. I n  add i t i on  
t o  t he  g ra in  s i z e ,  the  packing of g r a i n s  may be important .  

( 2 )  Chenical f a c t o r s :  Generally the  microfauna is  i n s e n s i t i v e  t o  s a l i n i t y  
and temperature.  Many marine c i l i a t e s  a r e  euryhal ine  and a considerable  I 

number of spec i e s  a r e  a b l e  t o  su rv ive  (and reproduce) i n  freshwater .  However, 
t he  f ami l i e s  Gele i idae  and Tracheloceridae appear t o  be r e s t r i c t e d  t o  marine 
h a b i t a t s .  Likewise, temperature i s  no t  a dominant f a c t o r  i n  inf luenc ing  
c i l i a t e  d i s t r i b u t i o n s  a s  evidenced by t h e  occurrence of t h e  same spec ies  i n  
widely separa ted  l a t i t u d e s .  So f a r ,  on ly  a few marine spec ies  i s o l a t e d  from 
A n t a r c t i c  s e a  i c e  a r e  c l e a r l y  r e s t r i c t e d  by t h e i r  temperature requirements.  
Many temperate spec i e s  have been shown t o  grow i n  c u l t u r e s  between 0 - 30OC. 

The v e r t i c a l  d i s t r i b u t i o n  of d i sso lved  oxygen, hydrogen sulphide and 
o the r  gases  a s  w e l l  a s  Eh and pH a r e  i n t e r ; r e l a t e d  and a r e  governed by beach 
exposure, content  of  organic  ma t t e r ,  b a c t e r i a l  a c t i v i t y  and g ra in  s i z e .  Where 
a c l e a r  zonat ion of t hese  f a c t o r s  e x i s t s  t he re  i s  a c h a r a c t e r i s t i c  v e r t i c a l  
zonat ion of  c i l i a t e s .  C i l i a t e  popula t ions  a r e  t o  be found even i n  t he  black 
su lph ide  laye,r,s+ of s ed iaen t  and some spec i e s  appear t o  be completely anaerobic 
i n  h a b i t  . 
( 3 )  Mechanical a g i t a t i o n ;  Exposed beaches tend t o  be poor i n  c i l i a t e s .  Even 
when t h e  g r a i n  s i z e  i s  s u i t a b l e ,  tu rbulence  may e l imina te  the  c i l i a t e s ,  many 
of which a r e  markedly f r a g i l e .  
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EXAMINATION AND IDENTIFICATION OF 'CILIATES 

A b ib l iography of  the  c i l i a t e s  has  r e c e n t l y  been p re sen ted  by Hartwig 
i n  "Psamiaona$,ia~ and i s  recommended for  those  wishing t o  pursue t h e  s u b j e c t  
f u r t h e r .  Many groups s t i l l  r e q u i r e  a  taxo~ota' ic r e v i s i o n  aftd many phylogenet ic  , l 

problems ar,e a s  y e t  unresolved. 
l 

Quan t i t i ve  samples a r e b e s t  taken by means of a  small diameter (2 - 3 cn) 
co re r .  It i s  usua l ly  necessary t o  examine f r e sh ly -co l l ec t ed  sediment s i n c e  
most c i l i a t e s  a r e  too f r a g i l e  f o r  p re se rva t ion  i n  t h e  sample. 

\ ., 

Since some spec i e s  a r e  ab l e  t o  reproduce r a p i d l y  an immediate examination 
of  the sediment g ives  t h e m o s t  accu ra t e  assessment of r e l a t i v e  numbers i n  t he  
sampled populat ion.  The s1eawater-ice method i s  comonly  used t o  e x t r a c t  
c i l i a t e s  from sediment and may g ive  an e f f i c i e n c y  of  70 - 90%. Whilst i t  is  
p o s s i b l e  t o  i d e n t i f y  many bp,ecies by examining the  e x t e r n a l  morphology, s e v e r a l  
groups may only  be separa ted  i n t o  s p e c i e s  a f t e r  s t a i n i n g  the  s i l v e r - l i n e  
system. The fol lowing f e a t u r e s  a r e  u s u a l l y  examined and described: 

1~ S i z e  and shape. ' I  

2. D i s t r i b u t i o n  of rows of somatic c i l i a  and arrangement of c i r r i .  

3.  P o s i t i o n  of  t he  mouth-and arrangement of t he  buccal  c i l i a t u r e  and a s soc i a t ed  
laembranelles. 

4 .  Presence and p o s i t i o n  of vacuoles  and o t h e r  s p e c i a l  s t r u c t u r e s  such a s  
t r i c h o c y s t s  and ca lcareous  inc lus ions .  

5. The shape and p o s i t i o n  o f t h e  n u c l e i  a r e  determined a f t e r  examining the  
o t h e r  s t r u c t u r e s  s i n c e  the  nuc lea r  s t a i n ,  methyl green, u sua l ly  d i s r u p t s  
t h e  c e l l .  The fflacronucleus occurs  i n  a v a r i e t y  of  shapes, e.g. s p h e r i c a l ,  
vermiform, noniliform, C-shaped, b u t  t he -a i c ronuc leus  i s  n o t  u sua l ly  observed. 

Many c i l i a t e  spec i e s  may be  maintained i.n labora tory  c u l t u r e s .  A s  w e l l  
a s  providing m a t e r i a l  f o r  observing the  phylogenet ica l ly  important changes 
which occur during c e l l  d iv i s ion ,  c u l t u r e s  may be used t o  i n v e s t i g a t e  feeding 
r e l a t i o n s h i p s  and the  e f f e c t s  o f  a b i o t i c  f a c t o r s  upon s u r v i v a l  and reproduct ion 
of c i l i a t e s .  The u s e  of c u l t u r e s  i n  research  on marine c i l i a t e s  i s  l i k e l y  
t o  gain importance as e c o l o g i s t s  g ive  more a t t e n t i o n  t o  t he  r o l e  of i n d i v i d u a l  
specimens i n  i n t e r s t i t i a l  h a b i t a t s  ( e . g .  Hartwig 1977). 
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THE UNDERWATER GGKS ERVA TION PRO GRAMME 

R.C.Earll  , I 

Following on from Underwater Conservation Year t he  Underwater Conservation 
Programme has  been progress ing  s t e a d i l y  dur ing  the spr ing  and summer. The 

. i n i t i a l  r e tu rns  from t h i s  season suggest  t h a t  the  mckientuta b u i l t  up l a s t  year  
h.as been maintained and i n  some cases  cons iderably  improved, f o r  example the  
Species  Recording Scheme by September t he  1st had rece ived  200 cards ,  150 up 
on l a s t  year a t  t h a t  time. The new p r o j e c t  - t he  Observation Scheme i s  

' succeedihg i n  involv ing  iaor'e people i n ' r ecoqd ing  t h e i r  observat ions - 124 cards  
from 36 people have been rece ived  t o  da t e .  \ -  - ,  

l 
I 

Three of the  UCP p r o j e c t s  a r e  designedrCo c o l l e c t  both spec ies  and h a b i t a t  
d i s t r i b u t i o n  da t a .  These a r e  the  Observation Schema, the  Habi ta t  Scheme and 

l t he  Species  Recording Scheme. With tharhe lp  of B i l l  P e t t i t ,  Hugh Trevor has  
succes s fu l ly  cornpleted'the i n t e g r a t i o n  of t he se  recording p r o j e c t s  with a d a t a  
handl ing  sys tem' -  the  Fmulua  package oÂ prograiocies, f o r  u se  with the Univers i ty  
of Madchester Re'gional computer. A u n i f i e d  coding system enables information 
from a l l  t h ' r a e q x o j e c t 3  t o  be  incorpora ted  i n t o  a comon d a t a  base. This means 
t h a t  ques t ions  involv ing  spec i e s  o r  h a b i t a t  d i s t r i b u t i o n  can be answered us ing  
d a t a  from a l l  t h r e e  p r o j e c t s  (1000+ r e t u r n s ) .  Whils t  the  bulk of t h e  da t a  awaits 
coding, .once t h i s  has been achieved during t h e  win ter  the  f l e x i b i l l i t y  of t h e  

l , Famulus system w i l l  per t l i t  a wide range of ques t ions  t o  be answered. 

One of the most promising developments over t he  sumaer has been the  
product ion of a guide t o  the  common s u b l i t t o r a l  sponges (15 spec i e s ) ,  which 
incorpora tes  good colour  photographs of the  spec i e s  & s i t u .  A new p r o j e c t  
on sponges has  a r i s e n  from the  i n i t i a l  meeting which compiled the  sponge photograph 
s e t .  The aims of t he  p r o j e c t  a r e  i n i t i a l l y  t o  extend and f t f l ly  r e v i s e  t he  guide 
s o  t h a t  i t  i n c l u d e s  30-1- s p e c i e s  and l a t e r  t o  produce a record card  on which da t a  
on the  geographic d i s t r i b u t i o n  of t hese  spec i e s  can' be recorded. 

It i s  hoped, t h a t  with the  a i d  of cheaper sources of  colour  p r i n t s  t o  extend 
t h e i r  use t o  the  Species  Recording Scheme spec i e s  and l a c e r  t o  t h e  commoner 
nudibranchs (50+ s p e c i e s ) .  

Over t he  summer succes s fu l  expedi t ions  have been completed t o  the  Outer 
Hebrides,  Orkney, Salcombe, and Skomer. Anyone who would l i k e  t o  know more 
about t h e  Underwater Conservation Programme should con tac t  Bob Ea r l1  a t  the  
Zoology Department, Manchester Univers i ty ,  Manchester M13 9PL. 

-3 ..L ..L .'A .L .L ,c S. ,% 0 ,, 1. 

FISH SPECIES OBSERVED AT FAWLEY POWER STATION 

Centra l  E l e c t r i c i t y  Generating Board, Marine B io log ica l  Laboratory, Fawley, 
Southampton. 

' C  - < *  L 

A power s t a t i o n  has  t he  g r e a t  advadrtage, a& a sampling device,  of continuous 
opera t ion  using l a r g e  q u a n t i t i e s  of  water .  Fawley has  four  genera t ing  s e t s  each 
needing 15cu.m,/sec. The in t akes  f o r  the  water a r e  a t  t h e  landward end of a dock 
apparent ly  forming an e x c e l l e n t  f i s h  t r ap .  However a l l  Â£"ou s e t s  do n o t  run 
cont inuously,  one a lone  6s soiaetitaes $ u Â £ f i c i e n  :in swamer, 3;n add i t i on  experiments 
wi th  marked f i s h  have shown t h a t  the  s y s t e a  i s  n o t  a p e r f e c t  t r a p .  A f u r t h e r  
problem i s  t h e  need t o  s o r t  any f i s h  from a l a r g e  q u a n t i t y  of seaweed and rubbish 
which forms the  g r e a t e r  p a r t  of t he  screen "catch" (about  74 tonnes i n  1973-74 
compared wi th  2.8 tonnes of f i s h ) .  

Continuous observa t ions  over 18 iaontbc i n  1973-74 y ie lded  64 spec i e s  and 
f u r t h e r  observa t ions  s i n c e  have brought t ha  t o t a l  up t o  73. 

The t a b l e s  show a l l  observed spec i e s  ( t a b l e  1) and the  most common ( t a b l e  2 ) .  
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TABLE l 
SPECIES OBSERVED ON FAWLEY GENERATING STATIOH 

COOLING WATER S C R E ~ N S  

FROM JANUARY 1973 

COMMON NAME 

Hooknose 

Twaite shad 

Cormon sandee l 

Common e e l  

Transparent  goby 

Redgurnard 

Sand smel t  

Tr igger  f i s h  

Garf i sh  

Dragone t C a l l i o n y ~ u s  l y r a  --. 
Redtand f i s h  Cepolzi r ~ b e s c e n s  

5-bearded rock l ing  - C i  kiata a u s t e l a  

H e r r i c ~  Clupea harerigus 
A- 

Congzr) e e l  . Conger conger 
--p 

> - .  

Corkwing wrasse Creni labrus  nz lops  
P 

L .  

Thickl ippQd mul l e t  - Crcnimug51 l a b m s u s  

S t i n g  r a y  

Bass 

Snake p i p e f i s h  En t e l u r u s  acquoreus -- 

3 - ~ p i n e d  s t i c k l e b a c k  Gas t ~ r o s t e u s  acu l ea tus  

Grea te r  sand e e l  
+ ,  

Gobius n i g e r  

Bal lan  wrasse - Labrus bergylta -- 
River  lamprey 

Common s e a  s n a i l  L i p a r i s  l i ~ a r i s  
--%---- 

Montaguq S s e a  s n a i l  L i p a r i s  ~ ~ ~ o n t a g u i  

Golden mulle-t Liza au ra tu s  - 
Thinl ipped m u l l e t  . Lrza rLmada 

A ~ n g l e r  f i s h  Lophius p i s c a t o r i u s  
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Whiting 

Redmullet 

Smoo th  hound 
1 ,  

SIIIOO t h  hound 

Shor t  sp ined  sea  scorp ion  

Worm p i p e  f i s h  

S t r a i g h t  nosed p i p e  f i s h  

Sme 1 t 

Sea lamprey 

Gunnel 
, 

F lounder 

i. l a i c e  
(L* 1 
L * 

(L* 1 - 
Sand goby 

Raj a c1.avata Thornback r a y  

Fowler 

L" 

L. 

Spot ted  r a y  

Sea Croue 

P i l c h a r d  
, . ' 

Maclcere l 

B r i l l  rhombus 

Lesser  s p o t t e d  dog f i s h  

Nursehound 

(L. 1 
L. 

1.5-spined s t i c k l s b a c k  

Black sea-bream 

Spra t  
. . 

Greater  p i p e  f i s h  

d i ~ ~ s o n  S p ipe  f i s h  

Deep $nouted p ipe  f i s h  

Scad 

Tub gurnard 

Pout 

Poor cod 

l John Dory,, 

~ r 6 s o ~ t e r u s  minutus 

Zeus f abe r  

For names and a u t h o r i t i e s  s e e  Wheeler, A . ,  1969: The F ishes  of t h e  B r i t i e h  
I s l e s  and North-West Europe. MmMillan, London. 613pp. 
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TABLE 2 

FISH ON FAWLEY GENEWTIIYG STATION SCREEN 

FEBRUARY '1973 - JANUARY 1974 

~ B , L ~  OF ABUNDANCE 

COMMON NAME " SCIENTIFIC ESTIMATED m PALS MONTH OF 
, , c un~u la t i ve  maxV weekly nlax. weekly 

Sand s m e l t  Ather ina  p re sby te r  115887 2 7bA4 March " 

S p r a t  S p r a t t u s  s p r a t t u s  l04664 50508 January  

Pout T r i sop te rus  luscus  
I 19115 14$8 January  

Bass Dicent ra rchus  l ab rax  7276 1207 January  . 

Greater  p i p e f i s h  Syngnatlius acus  - 5931 919 A p r i l  

Sand guby P o m ~ t o s c h i s t u s  minutus 5563 582 January  - 
Herr ing  Clupea harengus 35 16 1339 January  -- 
Golden mu l l e t  L iza  au ra tu s  30 14 1358 January  - 

Flounder P h t i ~ h t k i y s  f l e s u s  2 380 384 March 

I Whitkng Her langus mer l a ~ g u s  102 3 l75  J ~ E .  and Oct. 
p- 

Poor Cod Tr i sop te rus  rdnu tus  80 l 357 March 

Pol  l a c k .  ??o l lach iu~  p o l l ~ c h i u s  777 170 January  

Black goby Gobius n i g e r  68 1 20 7 January  

5 bearded r o c k l i n i  C i l i a t a  m u s ~ e l a '  611 175 January  

Ee l  Angui l la  angui l1a  599 4 7 June 
l 

< 

Dragonet Callionymus l y r a  463 ' 90 December 

Corkwing wrasse Crerii labrus melops 433  9 1  Harch 

Sandeel  Ammodytes t o b i a r ~ u s  2 72 10 7 Nay 

Long- sp ine  s e a  s co rp ion  - Taurulus bu,baiis 2 20 4 5 January  

3 spiLed s t i ck l eback  Gas t e r m  t eue  acu l ea tus  188 36 A p r i l  
,7 

1 .  

So le  S ~ l e a  s k l e a  l 38  21  A p r i l  
-p 

l 

Amed bul lhead  A ~ O ~ I U S  cataphraccxs 9 5 16 February 

Transparent  goby Aph i a m2nu t a 5 7 17 June  
.Y " 

Bal lan  wrasse Labrus b e r g y l t a  47 10 October 

15 sp ined  S t i ck l eback  Spinachia  sp inach ia  4  3 19 September 

Sea t r o u t  Salmo t r u t t a  41 23  A p r i l  - .  

Other  s p e c i e s  occur red  i n  smal l  numbers a t  Tr regular  t imes* 
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D r .  David Gui,ternap 
The Nook, Rosehi l19 L o , $ t ~ i t h i e l ~  Cornwall. 

I d e n t i f y i n g  s u b l i t t o ~ a ~  organisms i s  o f t e n  a problem encountered by d i v e r s  i n  
t h e  course of  underwater \recording. Tne problem of i d e n t i f i c a t i o n  reaches something 
of a c r i s i s  wi th  t h e  sponges3 because of the  ~ i o r p h o l o ~ i c a l  p l a s t i c i t y  of t h& spec ies  
encountered and the  poor s t a t e  of p re se rva t ion  i n  which the  specimens o f t e n  'reach the  
taxonomist* Furthermorey the  l i t e r a t u r e  on the group i s  n o t  ably s c a t t e r e d ,  bu t  
exceedingly confusing and u s u a l l y  w r i t t e n  by people who have n o t  had t h e  p r i v i l e g e  
of see ing  l i v i n g  sponges i n  s i t u .  

, - 
I n  an e f f o r t  t o  overcome t h i s  d i fÂ£icqAty  a t  l e a s t  with the  more d i s t i n c t i v e  , 

spec i e s ,  a s e t  of no te s  and cO1our photographs has  been prepared s p e c i f i c a l l y  
designed f o r  t he  d iv ing  e c o l o g i s t ,  who though b i o l o g i c a l l y  o r i e n t a t e d  has l i t t l e  

I d e t a i l e d  knowledge of  sponge taxonomy. m e  i n i t i a l  meeting h e l d  i n  B r i s t o l  t o  
p u l i  toge ther  the  photograph & e t  was reaarkably  succes s fu l ,  and everyone b e n e f i t t e d  
from the  exchange of  views on given spec i e s .  The i n i t i a l  phase of t he  p r o j e c t  w i l l  
be involved i n  r e v i s i n g  the  t e x t  and the  photographs which go t o  make up the guide*  
A f u r t h e r  meeting planned f o r  t h i s  purpose w i l l  t ake  p l ace  i n  B r i s t o l  i n  the  middle 
of January.  By the win ter  of 1979 s u f f i c i e n t  e x p e r t i s e  should have been gained t o  
permit  t h e  product ion of recording ca rds  f o r  '20 t o  30 02 the  commonest spec ies .  

Those p a r t i c i p a t i n g  i n  t he  p r o j e c t  a r e  asked t o  photograph m a t e r i a l  c o l l e c t e d  
according t o  a s e t  of i n s t r u c t i o n s  and n o t e  a p rov i s iona l  i d e n t i f i c a t i o n  us ing  the  
n o t e s  and photographs an6 then t o  forward the  m a t e r i a l  t o  David Guiteman f o r  
confirmation.  In t h i s  way t he  problems encountered u s h g  the  guide c m  be monitored 
f a i r l y  c lo se ly .  Anyone wishing t o  t ake  p a r t  i n  the  p r o j e c t  should con tac t  e i t h e r  
D r .  David 6~1iterman o r  Bob E a r l l .  

Reproduced from the  Underwater A s s o c i a ~ i o n  ?Yewslettery September l978 b-y permission. 
.L .&.l- .!-J*.*. 
,.#.,\,.,.A 

24APPnJG PRQJZCT QN BRITISH POLYCHAEFS 

D r .  David George 
Zoology Sec t ion ,  B r i t i s h  Museum. 

D r *  Lynda Warren has obtained a small  g ran t  from the  World Y i l d l i f e  Fund t~ 
s t a r t  work on a mapping p r o j e c t  on B r i t i s h  polychaetes  i n  my sec t ion  a t  the Museum 
The scheme w i l l  be based on speciben r eco rds  o r ~ l y ,  which w i l l  be checked by her. 
Her f i r s t  t a sk  w i l l  be t o  check a l l  our  e x i s t i n g  B r i t i s h  c o l l e c t i o n s  f o r  accuracy 
of i d e n t i f i c a t i o n  and hopefu l ly  produce a key f o r  20 o r  50 cornon B r i t i s h  spec i e s  
along with pre l iminary  maps produced i n  co l l abo ra t ion  with Monks Wood* 

Reproduced from the. Underwater Assoc ia t ion  Newslet ter  , Septexber 1978 by perniission. 
.L ?.-L ,.?. ,.**>k 

Clive  Rober ts 
17 Shrewsbury Roady Wallasey, Merseyside L44 2BSe 

I w i l l  be  most g r a t e f u l  f o r  any s ighe ings  of t h e  wreckfish o r  s tone  bass ' 

Polyprion americanus. This l i t k l e  known f i s h  has  been recorded from B r i t i s h  waters  
during the  summer months and has  t he  unusuzl  h a b i t  of c l o s e l y  following f l o a t i n g  
o b j e c t s ,  Any such o b j e c t  d r i f t i n g  0ffS.W. England? W. I r e l a n d  and N.W. Scotland 
i s  l i k e l y  t o  have a wreckfish closeby. They have been successÂ£ul l  caught us ing  
a gaf f  o r  rod and l i n e  and observed undzrwater by diving.  Wreckfish have a l s o  been 
caught on t h e  bo t toa  i n  depths g r e a t e r  than 5 b .  I d e n t i f i c a t i o n  i s  simple due t o  
t h e i r  b a s s - l i k e  agpearance and s i z e  (around 60cm i n  length) ,  t he  long i tud ina l  r i d g e  
on the  g i l l  cover and pro t ruding  lower jaw. D e t a i l s  o f  l o c a t i o n 2  d a t e ,  l ength ,  
weight,  and behaviour a r e  va luable .  

Reproduced from t h e  Underwater Assoc ia t ion  Newsle t te r>  A p r i l ,  1978 by p e m i s s i o n .  
.v .t .t . 4 ,c ,c A?** 
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REQUEST FOR MOLLUSCAN WCQRDS 

There i s  an immediate p o s s i b i l i t y  of  producing a pre l iminary  a t l a s  c o n s i s t i n g  
of  s&e 20 spec i e s  r ep re sen t ing  the  B r i t i s h  Marine Mol lusca~  The a t l a s  w i l l  be f o r  
d i s t r i b u t i o n  t o  Area Representa t ives  and o the r  c o n t r i b u t o r s  t o  the marine census. 
S ince  one of t h e  purposes of t h i s  e x e r c i s e  i s  t o  t r y  o u t  var ious  g r i d s ,  records  should 
be s e n t  with the  f u l l  Nation91 Grid r e f e rence  f o r  each s i t e  a t  which -the spec i e s  i s  
recorcled on t f i~"shore ,  o r  the  l a t i t u d e  and longi tude  i f  i t  i s  an o f f s h ~ r e  record .  
E i t h e r  can then' be converted t o  t h e  o the r .  

The f o l l o w h g  spec i e s  have been s e l e c t e d  a s  a b a s i s  f o r  t h i s  exe rc i se ,  

Chi tons  Lepidochi t ona  c inereus  , 
Lepidop1eurj.s a s e l l u s  

Prosobrmcb gastropods Monodonta l i n e a t a  
Rissoa parva 
C r  e i d u l a  f o r n i c a t a  
Nat ica ca tena  . 
Natica a l d e r i  
Nep tunea an t iqua  

Opis thobranch Acteon torna t i1 i . s  , 

gastropods Aeol id ia  p a p i l l o s a  

Pulmonate gastropods Leucophytia b i d e n t a t a  

Scaphopod 'Den ta l ium'  en t d i s  

Pec tgn ~ ~ a x Q n u s  
' Cardium' edule  

Venerupis decussa ta  
T e l l i n a  f ahu la  
Mya t r u n c a t a  - 

> ,  ' 
Cephalopods f o r b e s i  

Todarodes s a g i  t t a t u s  
Eledone c i r rho ,sa  

P l ease  w r i t e ,  on an P4 s h e e t $  the  l i s t  of spec i e s  given above and space them o u t  
i n  a l e f t  hand column. Then9 t o  the  r i g h t  of  each spec i e s ,  w r i t e  t h ~  f u l l  Nat- Grid 
o r  Lat .  and Long. r e f e rence  f o r  each s i t e  a t  which the  spec i e s  i s  recordea (not 
t h e  10 km squa re )*  Inc lude  only post-1950 records  and mark them A fox ' a l i v e '  and 
B f o r  ' d e a d f a  inc lude  both B and C records  under B. 

POS t t h i s  t o :  Dr m Roger Mi t che l l  
Nature Conservancy Council 
P.O* Box 6 
Gbdwin House 
George S t r e e t  
Hun tingdon PE18 6BU. 

Please  be s u r e  t o  inc lude  your a r e a  name and number, and your own name and 
address .  This i s  a sudden development f o r  which no e l a b a r a t e  p repa ra t ions  can be 
made, bu t  one which-& shoulde,grqsp f i rmly.  Your speedy c o - o p e r a t i ~ n  w i l l $  t h e r e f o r e  
be apprec ia ted  by ' a l l  o t h e r s  i n  t he  marine census-  

CeP, PALIBR 
Marine Recorder. 

G ~ n c h o l o g i c a l  Soc ie ty .  
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- 125- 
FORTHCOMING EVENTS 

THE SHORE ENVIRONMENT: METHODS AND ECOSYSTEMS 

j l *  l Portsmouth Poly technic ,  2-6 A p r i l ,  1979. 
v .  \! 

Papers w i l l  be given by i n v i t a t i o n  t o  explore  t op ic s  and in te rchange  
information under t h e  ab6ve1'maj 6r headings. L e c t u r e  s e s s ions ,  workshop-type - 

discussi,ons,  demonstration of field-methods and l abo ra to ry  d i sp l ays  a r e  a l l  t o  be 
inel.ude^l w i th in  the  progrhme.  Amongst t he  e n v i r o ~ m e n t a l  c o n s t r a i n t s  on a l g a l  - 

growth t h a t  a r e  being exploded a t  the  tndetingi.we, a r e  at tempting t o  emphasise t h e  
o f t e n  neg lec t ed  p lan t lan imal  r e l a t i o n s h i p  w i t h i n '  temperate waters .  Accommodation 
and lec ture / , l abora tory  f a c i l i t i e s  w i l l  be provided wi th in  Portsmouth polytechnic 
and f i e l d  t r i p s  w i l l '  be  bade t o  a rarige o f  l o c a l  shores .  The following speakers  
have a l r eady  accepted i n v i t a t i o n s  t o  g ive  papers ,  which w i l l  be publ ished a f t e r  t he  
symposium: E. Coppejans (~elgium),~. 'D.  Dalby, R.L., Fle t che r ,  D. George, K. Hiscock, 
W.E. Jones ,  K. LUning (W. Germany), H. Powell, G. Russe l l ,  I. T i t t l e y  and K'.' Wheeler. 

The r e g i s t r a t i o n  f e e  i s  Â£15 which i s  reduced t o  Â£11.2 f o r  Systematics  
Assoc ia t ion  members and t o  Â£7.5 f o r  f u l l - t i m e  s tudents .  The o rgan i se r s  a r e  J .  P r i c e  
( B r i t i s h  Museum), D. I r v i n e  (Poly technic  of North London) and W .  Farnham (Portsmouth 
Poly technic) ,  

Fur ther  d e t a i l s  o f  t he  symposium can be obta ined  from the  l o c a l  s ec re t a ry :  
, I 

D r .  W.F. Farnham z 2  

Por tsaou t h  ~ o l ~ t d c h i c  
Marine Laboratory 
Fer ry  Road 
Hayling I s l a n d  
Hants. P011 ODG. 

Telephone Hayling I s l a n d  3231. 

P r o j e c t  CO-ord ipa tor  D r .  David Guiterman 
The Hook, Rose H i l l ,  Los twi th i e l ,  Cornwall. 

A meeting of t h e  sponge i d e n t i f i c a t i o n  p r o j e c t  p a r t i c i p a n t s  w i l l  t ake  p l a c e  on 
January  13th ,  1979 i n  t he  Zoology Department, B r i s t o l '  Univers i ty ,  Woodland Road, 
a t  10.30. . , 

The f i r s t  i d e n t i f i c a t i o n  s ' e t - i s  ndw i n  need of r e v i s i o n  and e x t e n s i o n ; ' t h e  
meeting w i l l  a l low par t ic ipar i  t s  t o  d i scuss  t h e  problems involved under the fol lowing 
headings. 

1. Does i t  work? . -  
Discussion on the  problems involved i n  us ing  t h e  s e t  i n  the f i e l d  and 
a n a l y s i s  of t he  t e x t  t o  t r y  and e l imina te  ambigui t ies  and mistakes.  

, \ 

2. Format. , , -, 
a )  Is t h e  layout  of t he  t e x t  f o r  t he  i n d i v i d u a l  spec i e s  s a t i s f a c t o r y ?  
b)  Discussion of  t he  arrangement of  the  spec i e s  (The p re sen t  system produces 

> 1 

I !  
photographs and a s e p a r a t e  shee t  f o r  each spec ied) .  

c )  The p o s s i b i l i t y  of an in t roduc t ion ,  what should i t  cover? 

3. Revision of  photographs: o l d  s e t ,  
It  i s  worthwhile cons ider ing  whether some of t h e  e x i s t i n g  photographs can 
be improved and a l s o  whether a d d i t i o n a l  photographs of the  spec i e s  s e l e c t e d  
can be  incoqporated. Because of  the  demand f o r  t h e  s e t  could t h e  people 
who con t r ibu ted  photographs t o  t h e  s e t  p l e a s e  b r ing  these  along aga in  so  
t h a t  more s e t s  can be made. 
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-. - !  
Discussion of t he  Arndt key t rp is la tkon , .  

' 

Is i t  usefu l?  Are the re  any modi f ica t ions  which would be he lp fu l ?  David 
Moss i s  thinking of car ry ing  o u t  f u r t h e r  t r a n s l a t i o n  work on Arndt,  which 
would be the  most u se fu l  s e c t i o n s  t o  t a c k l e  f i r s t ?  

Addi t iona l  spec ies  t o  be included.  
These f a l l  i n t o  two ca t egor i e s .  
a )  Species  which should be inc luded  because they  can be confused wi th  

those a l r eady  included.  , . . >  
3 " 1  . b) New a d d i t i o n a l  spec ies .  

you would l i k e  t o  submit names t o  be considered f o r  i nc lus ion  i n  the  s e t  
would you p l ease  l e t  me have them as  soon a s  po-ssible.  A l i s t  of proposed new 
spec i e s  w i l l  be c i r c u l a t e d  before  t he  meeting SO t h a t  can prepare t h e i r  
comments and br ing  a good range of s l i d e s  along. Could you a l s o  l e t  me know whether 
you w i l l  be a t t end ing  the  meeting. I w i l l  look forward t o  see ing  you. 

*^.1, I d..'. - d .  d .  >c d. ,. 
The l e t t e r  from C. T. Canon which was publ i shed  i n  the A p r i l ,  1978 e d i t i o n  

of t he  Newslet ter  (No. 5) has  r e s o r t e d  i n  t he  fol lowing correspondence which may - 
! 

be o f  a s s i s t a n c e  t o  fe l low workers faced wi th  such a  problem. 

should l i k e  t o  thank both David Heppell  and Richard Melv i l l e  f o r  t he i r ,  
permission t o  publ i sh  these  verbatim. 

Dear Fred, 

I read  wi th  i n t e r e s t  t he  l e t t e r  from C.T. Canon on p. 89 of t he  PN, a s  I had 
had a similar d iscuss ion  r e c e n t l y  on the  type - s t a tu s  of t h e  progeny of a  pregnant  
f i s h .  I mentioned both cases  t o  Richard Melv i l l e ,  t he  Sec re t a ry  of the I C Z N ,  and 
rece ived  the  enclosed r ep ly  t h i s  morning, whi.ch; you may, l i k e  t o  pass  on t o  your 
correspondent.  Note t he  sec t ion  i n  b racke t s  a t  t h e  end o f  t h e  f i r s t  paragraph 
should,  t o  make sense,  come a f c e r  " the  remainder" and n o t  before  i t .  In  s h o r t  
t h e  l a rvae  would only be paratypes i f  inc luded  a s  such i n  t h e  o r i g i n a l  desc r ip t ion .  

With b e s t  wishes,  

Dear David, 

Many thanks f o r  yours of 9 th  May on ' the  s t a t u s  of the progeny of a l i v i n g  type- 
specimen. There a r e  circumstances i n  which such specimens could be p a r t  of a 
type - se r i e s  - t h a t  i s ,  i f ,  having been produced before  the  sp&ci-es was descr ibed ,  
and being p re sen t  t o  t he  author  when he descr ibed  i t ,  they f o h d  p a r t  of the  m a t e r i a l  
from which he drew h i s  desc r ip t ion .  , Otherwise - i f  they were produced l a t e r ,  o r ,  
though produced before ,  were n o t  p re sen t  t o  t h e  author  a t  the  app ropr i a t e  time, o r ,  
even though so p re sen t ,  were n o t  used by him, then they a r e  n o t  p&$ ofc the  type- 
s e r i e s .  Moreover, s i n c e  the  ques t ions  a s  p u t  t o  you c l e a r l y  ~ o ~ t d l a t e  t h e  simul- 
taneous presence of  the  mother and the  young, such o f f s p r i n g  cohldl!dnly be s i g n i f i c a n t  
types i n  the  Code sense a s  syntypei  - t h a t ' i s ;  i f  no holotype was:,de$ignated. I f ,  
a t  some l a t e r  d a t e ,  a l ec to type  were des igna ted  from among suph syntypes ( e i t h e r  a l l  
t he  young, o r  t h e  mother and a l l  bu t  one o f  the  young), t he  remainder would l o s e  
t ' i e i r  s t a t u s  of syntypes. 

l > 

It would, of course,  be p o s s i b l e  t o  i nven t  a  word ending i n  "-typeu t o  denote 
such specimens ( b u t  n o t  "b las  totype",  which means, I be l ieve ,  an immature h010 type, 
l ec to type  o r  neotype) .  Indeed, I th ink  i t  would be very  ha rd  t o  de f ine  a category 
o f  specimens f o r  which a  word ending i n  I t -  type" has  no t  been coined. But a l l  t h a t  
i s  i r r e l e v a n t  so f a r  a s  the  code i s  concerned. " A l l o t y p e "  f o r  i n s t ance ,  i s  n o t  
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a nomenclatural ly  s i g n i f i c a n t  tern. P a t e r n i t y  i s  bu t  a happy guess i n  m sapiens ,  
where a t  l e a s t  conspec i f i c  p a t e r n i t y  can, I suppose, be  taken f o r  granted.  How 
much more hazardous must i t s  determinat ion be among c r e a t u r e s  where hybr id i za t ion  
occurs! ) I  

Yours a s  ever ,  

THE WORLD WILDLIFE FUND PROJECT , . 
THE SEAS MUST LIVE 

I f  we cont inue t o  des t roy  the  s e a ' s  r i c h  and v a r i e d  wi ld  l i f e  on which man 
i s  d e p e n d b t ,  n o t  on ly  w i l l  p o l a r  bears ,  whales and s e a l s  disappear ,  b u t  man's 
e x i s  tedce  w i l l  be threa tened  too. 

this i s  why the  World W i l d l i f e  Fund h a s  launched a campaign e n t i t l e d  "The 
Seas Must Live '  t o  r a i s e  Â£ m i l l i o n  t o  c l ean  up t h e  seas ,  p r o t e c t  i t s  w i l d l i f e  
and t o  secure  vulnerable  and va luab le  a r eas  of c o a s t l i n e  and oceans as marine 
parks.  Our i n t e r n a t i o n a l  campaign covers  over  80 p r o j e c t s  s o  far ( t h e  list w i l l  
grow), ranging from s a n c t u a r i e s  f o r  whales t o  saving c o r a l  r ee f s .  A t  home, money 
w i l l  be  needed f o r  many p r o j e c t s ,  inc luding  the  purchase of c o a s t a l  c l i f f s  where 
seab i rds  breed, i e l a n d s  f o r  n a t u r e  r e se rves ,  and surveys of the va r i ed  l i f e  of 
our  s e a s  and shores.  

The World W i l d l i f e  Fund cannot do t h i s  work without  your he lp  - and the re  ' 

a r e  many ways you can g ive  t h i s  help.  

Any members w i l l i n g  t o  assist i n  t h i s  p r o j e c t  o r  wishing f u r t h e r  p a r t i c u l a r s  
a r e  reques ted  t o  con tac t  t he  Sec re t a ry ,  World W i l d l i f e  Fund, 29 G r e v i l l e  S t r e e t ,  
London EC1N SAX. Telephone: 01-404 5691. 

AN ANNOTATED KEY TO IHE BRITISH SPECIES OF CARDIIDAE (MOLLUSCA BIVALVIA) BY 
STELIA M. TURK. 

Publ ished by the  Conchalogical Soc ie ty  o f  Great  B r i t a i n  and I r e l and ,  i n  papers  
f o r  s tuden t s ,  No. 16. 

2 2 

Members a t t e n t i o n  i s  drawn t o  t h e  pub l i ca t ion  of  t h i s  u se fu l  r ev i sed  and 
updated vers ion  of S t e l l a  Turk's e a r l y  1964 Key which inc ludes  a summary of t he  
p re sen t  noiaenclature compared with t h e  well-known names l i s t e d  by Winkworth 1932 
'The B r i t i s h  Mol lusca t ,  J .  -- Conch. Lond. 19, 211-252 - 

The f i r s t  p l a t e  has  un fo r tuna te ly  had the  t i t l e s  f o r  Cerastoderma edule  
and C. l m a r c k i  (= 5.' glaucum) t ransposed S. lamarcki being cha rac t e r i s ed  by 
possess ing  s h o r t  ligament no t  long a s  depicted.  A f u r t h e r  e r r o r  occurs  i n  
r e l a t i o n  t o  t h e  dimensions quoted on the  second p l a t e  which should read  1 mm 
f o r  Parvicardium minimum, p e p i l l o s m ,  E. ovale$  E. scabrum and g. exiguum 
and n o t  1 cm as given. 

l 

Copies can be  obta ined  from A . ~ b r r i s ,  C i ty  Mpseum, Municipal Buildings,  
Leeds LSI 3AA upon r e c e i p t  of 40 pence which inc ludes  packing and postage, A 
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