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The p re sen t  Newsle t te r ,  the f o u r t h ,  h e r a l d s  the  beginning of  t h e  S o c i e t y ' s  
second year ,  t he  f i r s t  Newslet ter  having appeared i n  November, 1976. 

Looking back over  t he  last  twelve months, much has  been achieved: we have had 
t h r e e  Newsle t te rs ,  meetings in ~ d i n b u r ~ h ,  South Sh ie lds  and Card i f f  toge ther  with 
the  a d d i t i o n a l  f i e l d  course  i n  tlie Orkneys. 

I n  add i t i on  a  working p a r t y  has  been t ack l ing  the  problems involved with s i t e  
record ings  a t  sea ,  w h i l s t  a f u r t h e r  group has  been compiling 'FIASK' (Fauna1 l i s t s  
and Systematic  Keys f o r  t he  Fauna and F lo ra  o f  the  North Eas t  A t l a n t i c  and 
Mediterranean),  pub l i ca t ion  of which hope fu l ly  w i l l  commence i n  the  summer of 1978. 

Saturday,  25th February, 1978 has  been f i x e d  f o r  t h e  second Annual General 
Meeting, t o b e  h e l d  a t  Manchester i n  a s s o c i a t i o n  with a two day Symposium on "The 
Spec ies  Problem", which i s  being h e l d  j o i n t l y  with the L i t t o r i n i d - R e s e a r c h  Group, 
w h i l s t  a  f u r t h e r  meeting has  been arranged f o r  t he  24-25th June ,  1978 a t  t h e  Marine 
B io log ica l  S t a t i o n ,  The St rand ,  Por t a f e r r y ,  Co. Down, Northern I r e l a n d ,  t he  theme 
being " I n t e r s t i t i a l  Fauna" 

From t h i s  i t  would appear t h a t  t h e  Soc ie ty  i s  going from s t r e n g t h  t o  s t r eng th ,  
b u t  i t  should be r e a l i s e d  t h a t  t h i s  i s  due predominantly t o  t he  enthusiasm and work 
of a dedica ted  few, and members are reminded, t he re fo re ,  t h a t  suggest ions o r  o f f e r s  
of a s s i s t a n c e  f o r  f u t u r e  meetings, o r  con t r ibu t ions  f o r  the Newslet ter ,  comprising 
reviews, n o t i c e s  of  forthcoming events ,  news of personal  and j o i n t  research  p r o j e c t s ,  
r eques t s  f o r  information, e t c . ,  should be  s e n t  t o  the  Hon. Ed i to r  of Porcupine, 
M r .  F.R. Woodward, South Sh ie lds  Museum and A r t  Gal le ry ,  Ocean Road, South S h i d d s  
Tyne and Wear, o r  t o  the  Hon. Sec re t a ry  of Porcupine, D r .  Shelagh H. Smith, Royal 
S c o t t i s h  Museum, Chambers S t r e e t ,  Edinburgh, EH1 1JF. 

F. R. WOODWARD 
Hon. Ed i to r .  
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Committee News 

ANNUAL GENERAL MEETING 

The Annual General Meeting of PORCUPINE Will be held  a t  Manchester Museum on 
Saturday, 25th February, 1978 a t  O9.3Ohrs. 

the  Agenda w i l l  include:- 

1, Hon. Secretary's  Report. 

2. Hon. Treasurer's Report. 

3. Hon. Editor 's  Report. 

4. Sub-committee on Recording Grids, Convener's Report. 

5 .  Election of O f  fice-bearers and Council Members. 

In  connection with e lect ion of Office-bearers and Council Members a t ten t ion  
i s  drawn t o  the  relevant Rules of Procedure. 

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

(4) The Office-bearera r e t i r e  annually and a r e  normally available fo r  inanediate 
re-election. 

(5) Council members s h a l l  a t  present serve fo r  three  years a t  l e a s t  two 
r e t i r i n g  each year, who a re  not normally avai lable  fo r  immediate re-election. 
Unt i l  rota t ion i s  established,  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  take place a t  the A.G.M. and w i l l  be r e s t r i c t ed  t o  members 
present. 

(7) Names of person seeking e lect ion t o  the Committee ( a s  chosen by the 
Committee) w i l l  appear i n  the Newsletter p r io r  t o  the A.G.M. together with 
an intimation t h a t  proposals from ordinary members of addit ional candidates 
a r e  welcome. Candidates must give t h e i r  assent i n  person or  i n  writ ing 
before voting takes place. 

The Office-bearers, available fo r  re-election,  a r e  as  follows:- 

Hon. Secretary Shelagh M. Smith 
Hon. Treasurer David Heppell 
Hon. Editor Fred R, Woodward 
Records Convener David W. McKay . 

Council Members: The following were co-opted i n  June, 1977 and now stand for  
e lect ion a s  f u l l  Council Members (addresses and i n t e r e s t s  i n  the L i s t  of ~embers) .  

Â¥Joh P. Cullinane 
Robert C. Ear11 
W. Eifion Jones 
Adrian Norris 
Brendan 0 'Connor 
Eve Southward 
John B. Wilson 

Retired: Geoffrey Smaldon and Dr .  D. Peacock 

6. Discussion on the format, number and timing of future  meetings. Although 
i t  i s  desi rable  tha t  meetings should be arranged so tha t  people, occasionally, 
should not have t o  t r ave l  f a r ,  t he re  are  ce r ta in  p rac t i ca l  considerations 
mi l i t a t i ng  against  holding three meetings a year, the main one being tha t  a 
l a rge  number of speakers a r e  required. Ideas a r e  welcome on any aspect of 
future  meetings especially,  (a) should therebe two meetings only per year? 
(b) should there be two l ec ture  meetings plus  one f i e l d  o r  workshop meeting 
per year? I f  you w i l l  be unable t o  a t tend the A.G.M. and have any point  you 
would l i k e  to  be considered please wr i te  t o  the Hon. Secretary. 
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Spring Seminar 

*P 

Meeting on: THE SPECIES PROBLEM: Aspects r e l a t i n g  to  European marine fauna and f lo ra .  

To be he ld  a t :  Manchester Museum 
on: Friday/Saturday the  24th/25 t h  February, 1978. 

Provis ional  Programme 

FRIDAY 9.30 Welcome by t h e D i r e c t o r .  
9.40 M. Car ter  (Portsmouth Polytechnic).  

"Ac t i n i a  equiria, a problematical  species". 
10.20 B.M. Healey (Universi ty College, ~ u b l i n )  . 

"Some aspects  of the  taxonomy of the  Enchytraeidaett,  

11.00 COFFEE 

11.30 C.J  . Webb ( B r i s t o l  Univers i ty) .  
"A species  problem i n  a Mediterranean genus of gobiid t e l eos t s "  . 

12.15 LUNCH 

2.00 Film (D. Erwin, Uls t e r  Museum). 
"Down-under-Down" . 

2.40 B. Picton (Uls ter  ~useum)  
Do t o  spp . How many? ! 

3.20 TEA 

4.00 Shor t  communications and general  discussion. 
(D. Heppell - Arch i t eu th i s ) .  

5.00 Sherry recept ion ,  Manchester Museum. 
7.00 Informal gathering,  S.C.R. Manchester University. 

(7.30) Porcupine Committee ~ e e t i n g ) .  

SATURDAY 9.30 Porcupine Society A . G . M .  
10.20 E. Gosling (Univers i ty  College, Galway) 

"Starch-gel e l ec t rophores i s  a s  an a i d  t o  marine bivalve taxonomyii. 

11.00 COFFEE 

11.30 Professor A . J .  Cain (Liverpool Universi ty) .  
"Dif ferent  s o r t s  of species ;  taxonomic and ecological' ' .  

12.15 LUNCH 

2.00 C. Hannaford-Ellis (Liverpool un ive r s i ty )  
"Sibl ing species i n  L i t t o r i n a  ' s a x a t i l i s '  'l. 

2.30 Roger Bamber ( ~ u l l e r c o a t s )  
"Morphological taxonomy i n  Pycnogonids" . 

3.00 To be arranged 

3.30 TEA 

4.00 Discussion and concluding remarks. 

5 .OO EXEUNT ALL. 

DEMONSTRATIONS. Some 30 foo t  run of bench space, and 20 foo t  run of v e r t i c a l ,  
screens,  w i l l  be ava i l ab le  f o r  anyone ( i . e .  speakers o r  non-speakers) wishing 
t o  p resen t  a demonstration. 

Xf you have something t o  show p lease  contac t  the  meeting organiser  ( ~ e l o w ) .  

FINAL DETAILS. Intending p a r t i c i p a n t s  should contac t  the  meeting organiser ,  
C.W. P e t t i t t ,  Manchester Museum, who w i l l  c i r c u l a t e  f i n a l  d e t a i l s  in January 
t o  those i n t e r e s t e d .  

********** 
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Fie ld  Week i n  Orkney 

A week's f i e l d  course was he ld  a t  the  F ie ld  and A r t s  Centre, Birsay, Orkney 
from 27th August t o  3rd September, 1977 under the auspices of BRISC ( B i o l o ~ i c a l  
Recording i n  Scotland Committee). The aim w a s  t o  provide f a c i l i t i e s  f o r  i n t e r t i d a l  
f i e l d  work with informal t u i t i o n  on the  ecology and taxonomy of various phyla. 
Eighteen people attended. We v i s i t e d  var ious  types of shore a s  and when t i d e s  
permitted. These included the very exposed rocky shore a t  Birsay i t s e l f ,  the  - 

l she l t e red  rocky and p a r t l y  sandy shores a t  Howton Bay, Bay of I r e l and  and Taing of 
Knockhall on Scapa Flow, and the  sand and Zostera beds a t  S t .  Pe ter  ' S  Pool, Deer 

. Sound. Addi t ional ly  we inves t iga ted  the Loch of Stenness which has a more o r  l e s s  
I marine fauna and f l o r a  although there  i s  l i t t l e  changes of t i d e  level .  Considerable 

e f f o r t  was pu t  i n t o  catching inshore f i s h  by se ine  n e t  operated from the  shore using 
the  redoubtable wet-suited Graham Ol iver  e i t h e r  without o r  with i n Â  l a t a b l e  dinghy 
t o  s e t  the  ne t .  We a l s o  dredged, and there  was a s p l i n t e r  group which spent  a 
l i t t l e  time hunting woodlice and land mollusca. The work was of a q u a l i t a t i v e  
na ture ,  and while those used to  the Sco t t i sh  l i t t o r a l  found few surp r i ses  although 
there  was much of i n t e r e s t ,  Louis and Jacqueline Cabioch and Roger Brehaut, used 
t o  the  south s i d e  of the  English Channel, remarked upon the number of species  which 
he re  i n  Orkney occurred on the  shore,  while there  they were s u b l i t t o r a l .  

Disappointing few crus tacea  of any kind were found, but  the  f i s h  sec t ion  fared  
b e t t e r .  The mollusca were su rp r i s ing ly  poorly represented,  the  l i s t  below includes 
species  found the  following week by Shelagh Smith and David McKay. 

L i s t  of l i v e  raollusca with notes  on the h a b i t a t s  i n  which they were found. 
Amalgal fronds,  zos te ra ;  Brabrackish water; Crzcrevices, ho ld fas t s ;  Grzgravel; 
Mwud; R=solid rock, boulders, under boulders; Sdssand; Ezexposed shore; 
S=sheltered shore; Drzdredged. 
Examples of species  marked * a r e  

*Lepidopleurus a s e l l u s  
*Lepidochitona c inereus  

Callochiton achatinus 

Diodora ape r tu ra  
Emarginula r e c t i c u l a t a  

*Acrnaea t e s  t u d i n a l i s  
*Acmaea v i rg inea  
*Pate l la  vulgata  
*Pa te l l a  aspera 
*Helcion pel luc idus  
*Margarites he l i c inus  
*Ca l l ios tma  zizyphinus 
*Gibbula c i n e r a r i a  
*Theodoxus f l u v i a t i l i s  
Lacuna v inc  t a  

*Lacuna p a l l i d u l a  

* L i t t o r i m  l i t t o r e a  
* L i t t o r h a  neglec ta  
* L i t t o r h a  n i g r o l i n e a t a  
*Li t to r ina  r u d i s  
* L i t t o r h a  l i t t o r a l i s  
* L i t t o r h a  mariae 
*Lit  to r ina  n e r i t o i d e s  
*Hydrobia vent rosa  
*Hydrobia ulvae 
Potamopyrgus j enkins i  

*Rissoa parva 
R,  parva interrupts 
Rissoa inconspicua 
Rissoa rufi labrum 

*Alvania punctura 

lodged i n  the  Royal S c o t t i s h  Museum. 
' 

SE *Goniodoris nodosa 
SE *Aegires puncti lucens 
S *Linacia c l av ige ra  

*Acanthodoris p i l o s a  
S *Adalaria  proxima 
S *Cadlina l a e v i s  
S *Archidoris pseudoargus 
SE *Doto coronata 
SE *Trinchesia f o l i a t a  

E *Eubranchus f a r r a n i  
SE *Leucophy t i a  biden t a t a  
S 
S *Nucula nucleus 
SE *Mytilus e d u l i s  

B r  *Modiolus modiolus 
S *Musculus d i scors  
SE ~~Modiolarca  tumida tunica t e  

t e s t  
SE *Chlaiays d i s t o r t a  

E *Chlamys v a r i a  
S *Pododesmus p a t e l l i f o r m i s  
SEBr *Heteranomia squamuli 
SE *Thyasira f lexuosa 
SE *Lucinoma b o r e a l i s  
E *Kell ia  suborbicular is  

B r  *Lasaea rubra  
S *Mysella b iden ta ta  

B r  *Turtonia rninuta 
S Parvi  cardium exiguum 
S P a r v i c a r d i m  minimum 
S Parvicardium ovale 
S %eras toderua edule 
E *Tell ina tenuis  
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*Cingula c i n g i l l u s  R / C r  
*Cingula semicos t a t a  A/cr 
*Â§keneopsi p lanorbis  A 
*S. planorbis  t rochiformis A 
*kalogyraatomus A 
*Rissoella  opalina A / C r  
^Rissoel la  diaphana S/Cr 
Lamellaria l a t e n s  R 

*Trivia monacha R 
*Nucella l a p i l l u s  R 
*Buccinum vndatum R/Â d 
*Nassari^:r inc rassa tus  R 
*Oenopo t a  r u f a  Sd 
*0dos tomia s c a l r i s  C r  
*0dos tomia t u r r i  t a  A 
Odostomia uniden t a t a  R 

*Akera b u l l a t a  A/Sd 
*Diaphana minuta Sd 
*Phil ine aper t a  M 
*Retusa umbil icata Sd 
*Retusa t runcatu la  C r  
*Re tusa  ob tusa  Sd 
*Alderia modesta n e t t e d  
*Limapontia cocks i i  A / C r  
*Elysia v i r i d i s  A /R 
*Aplysia punc t a t a  R 
*Berthel la  plumula R 

S *Tell ina fabula 
SE Macoma b a l t h i c a  
SE *Abra a lba  
S *Abra n i t i d a  
S %bra prismatica 
S *Dosinia exo le ta  
S *Dosinia lupinus 

E Venerupis rhomboides 
SE *Venerupis p u l l a s t r a  
SE *Clausinel la  f a s c i a t a  
S ^Chamelea g a l l i n a  
S *Mya a renar i a  
S *Hiate l la  a r c t i c 8  
S *Thracia d i s t o r t a  
S 
S *Eledona c i r rhosa  
S 

D r  
D r  
Dr 

s 
s 
s 
SB 
S 

E 
SE 

Orkney Ascidians 
S t .  

Order E-'-1 terogona Hoyton Margaret 's Birsay 
Hope 

Family Polycl inidae - Qolyclinum avrantium %V * 

Family Dideranidae 

Family Core l l idae  
Family Ascidi idae 

Order Pleurogona 

Family Styel idae  

Coelenterata 

Annelida '' 

Farni l y  Aphrodi t idae  

A r  thropoda 

Aplidium glabrum 
ApHdium pallidum 
Sidnyum turbinatum - Trididemnum tenerum 
Dip losoma l is  terianum - Corel la  parallelogramma - A s c i d i e l l a  aspersa  
A s c i d i e l l a  scabra 
Ascidia conchi lega 

- Bot t ry l lus  sch losse r i  
Bo t t ry l lo ides  l e a c h i i  

- Alcyonium d i g i  tatum 
Myrio t h e l a  cocksi  
Obelia genicula ta  
Dynamena pumila 

- Lepidonotus squamatus 
Hannothoe l o n g i s e t i s  
Harmo thoe impar 
Halosydna gelatinosum 

Insecta :  Anurida maritima - abundant everywhere A * * 
Crus tacea: Verruca S troemi (Cimpedia) * it * 

Pravnus flexuosus (Mysid) * 
Caprel la  acan th i fe ra  (~mphipoda) 
Hemioniscus ba lan i  ( P a r a s i t i c  isopod i n  * 

Balanus balanoides) R.N. Brehaut. 
28th August - 2nd September, 1977. 
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Commensals, Symbionts and P a r a s i t e s  i n  the Marine Environment 

Ihis meeting was he ld  from 2 9 ~ 3 0 t h  October, 1977 a t  the  National Museum . 
of Wales, Cardi f f .  Twenty-four members and f r i ends  were present  from f a r -  
ranging p laces  including Skye, Edinburgh, Aberdeen, South Shie lds ,  Hunting- 
donshire, Reading, London, B r i s t o l ,  Plymouth and the  Channel Is lands ,  i n  
addi t ion  t o  those from the immediate v i c i n i t y  i n  South Wales. 

The meeting was opened by the  Direc tor  of the  National Museum of Wales, 
D r .  D.A. Basse t t  and a few words of welcome from the Zoology Department were 
given by the  Keeper, M r .  J .A. Bateman. I n  the  f i r s t  sess ion  there  was a general  
in t roduct ion  t o  cornmensal and symbiotic r e l a t ionsh ips  (by D r .  June c h a t f i e l d )  
followed by a paper on the symbiotic r e l a t ionsh ip  i n  the  green flatworm Convoluta 
roscoffens ia  from beaches i n  Hem (by Miss Shelagh Doonan). %is paper gave an 
i n s i g h t  i n t o  the n a t u r a l  h a b i t a t  and ecology of Convoluta together  with some 
d e t a i l e d  physiological  work on the  production ecology. I n  the f i n a l  paper of 
the  f i r s t  sess ion ,  the  topic  moved t o  p a r a s i t i c  worms, and an introduction t o  
the  monogeneans and the  o r i g i n  of the ces todes (by D r .  H. Earford ~ i l l i a m s )  . 

The second sess ion  on the  Saturday was a l s o  concerned with p a r a s i t i c  worms, 
one paper (by D r .  Brim Janes)  considering the  ce rca r i ae  of digenean f lukes  
with p a r t i c u l a r  emphasis on a sexual  reproduction of the  l a r v a l  p a r a s i t e  
(parthenogenesis) and the  second l e c t u r e  (by D r .  David ~ i b s o n )  included a survey 
of f ami l i e s  of nematode worms p a r a s i t i c  i n  marine hos t s .  I n  the  f i n a l  sess ion  
a f t e r  t ea ,  the  p a r a s i t i c  molluscs were considered ( b y  D r .  Vcra ~ r e t t e r ) :  these 
ranged from some f a i r l y  normal-looking gastropods t o  b i z a r r e  forms so modified 
a s  t o  be d i f f i c u l t  t o  recognise as molluscs. 

The concluding sess ion  on the  Sunday morning was devotad t o  p a r a s i t i c  
crustacea.  which were shown t o  be nuraeroua on mirine f i s h  arid a l so  exhibi t ing  
a range of s t r u c t u r a l  adaptat ions t o  a p a r a s i t i c  mode of l i f e .  On Sunday 
morning there  was a general  discussion sess ion  and a business meeting of the  
Society. Much informal discussion a l s o  took place  during the coffee breaks and 
lunch hours. At t h i s  meeting various people who had known ea -h  o ther  through 
correspondence i n  connection with t h e i r  marine work were ab le  t o  meet and discuss  
common i n t e r e s t s .  

On Saturday and Sunday the Melvill-Tomlin c o l l e c t i o n  of Mollusca was made 
ava i l ab le  f o r  members t o  view and study and some use fu l  work was accomplished 
during t h i s  time. 

Summaries of the  l ec tu res  from t h i s  meeting a r e  given below. 

D r .  June Chat f ie ld  
National Museum of Wales. 

Commensal and Symbiotic Relat ionships i n  the Marine Environment 

The most f ami l i a r  animals i n  the  marine environment a r e  f r ee - l iv ing  and n o t  
dependent on a pa r tne r  of another species  f o r  t h e i r  bas ic  needs ( a p a r t  from 
normal predator-prey re l a t ionsh ips ) .  I n  the  marine s i t u a t i o n  the re  are a number 
of associa t ions  between individuals  of  d i f f e r e n t  species  and these normally come 
under the  headings of commenaalism, symbiosis and paras i t i sm.  

gommensalism i s  a par tnership  between two individuals  of d i f f e r e n t  species  
(and o f t en  d i f f e r e n t  phyla) i n  which one pa r tne r  gains,  b u t  does n o t  ha- the  
o ther .  A t  a physio logica l  l e v e l  i t  is  a l e s s  in t imate  r e l a t ionsh ip  than symbiosis 
o r  paras i t i sm but  the re  a r e  c e r t a i n l y  some cases where i t  i s  d i f f i c u l t  t o  decide 
which c a t e z o ~ y  i s  appropriate.  ~ e & i t  crabs of ten en te r  i n t o  comrnensal (and 
sometimes symbiotic r e l a t ionsh ips )  with polychaete worms, hydroid coelentera tes ,  
sea  anemones and sponges. The polychaete Nereis fu rca ta  i n s i d e  the  s h e l l  of the 

I 
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hermit  c rab  Eupagurus bernhardus, d a r t s  o u t  t o  s e i z e  small  sc raps  of food, and 
the  c o e l e n t e r a t e s  which a s s o c i a t e  wi th  hermi t  c r abs  a l s o  probably gain food. 
Sometimes cornmensal r e l a t i o n s h i p s  of one polychaete  worm l i v i n g  i n  t he  burrow 

l of  another  could be thought of a s  an extension of c r ev ice  dwelling with a p o s s i b l e  
food bonus. Other examples of commensal rel .a t ionships inc lude  pea c rabs  l i v i n g  

l i n  the  mantle  c a v i t y  of mussels ,  c e r t a i n  amphipods i n  the b e l l s  of j e l l y f i s h  and 
l a number of animals which a s s o c i a t e  with echinoderms. Coelen tera tes ,  e .g .  s e a  

anemones, a r e  o f t e n  found on hermit  c rabs ,  bu t  i n  t h i s  s i t u a t i o n  the re  i s  a two 
way b e n e f i t ,  with t he  c rab  r ece iv ing  p r o t e c t i o n  from preda tors  a s  a r e s u l t  o f  
the  nematocysts of t he  anemone, and the  anemone r ece iv ing  food scraps  from the  

l . crab .  The mutual b e n e f i t  of t h i s  s i t u a t i o n  would suggest  symbiosis,  bu t  a t  a 
phys io log ica l  l e v e l  the  r e l a t i o n s h i p  of hermit  c rab  and anemone more resemble 

I comensal iam. 
l 

Symbiosis i s  an in t ima te  r e l a t i o n s h i p  between two organisms of d i f f e r e n t  
spec i e s  i n  which both i la r tners  ; -s in  from t h e  a s soc i a t ion .  One p a r t n e r  i s  o f t e n  
dependent on the  presence of the o t h e r .  

The c l a s s i c  example of a symbiotic r e l a t i o n s h i p  i s  t h a t  of u n i c e l l u l a r  
a lgae  i n  t h e  t i s s u e s  of animals.  There a r e  a number of examples of symbiot ic  
alg:e i n  the  Protozoa, Coelen tera ta ,  Platyhelminthes and Mollusca. E s s e n t i a l l y  
t he  p l a n t  c e l l s  provide  food and oxygen (from photosynthesis)  and the  animal 
provides s h e l t e r ,  carbon d ioxide  and minera l  s a l t s  (from excre tory  waste) .  Even 
u n i c e l l u l a r  protozoa can be h o s t s  t o  symbiotic a lgae  and t h e  main example i s  the 
r a d i o l a r i a  which have zooxanthel lae ( u n i c e l l u l a r  brown a lgae)  i n s i d e  the  c e l l .  
I n  t he  t r o p i c s ,  zooxanthel lae occur i n  t he  t i s s u e s  of r ee f -bu i ld ing  c o r a l s  and 
t h e  a lgae  occur i n  l a r g e  numbers and i t  is  thought t h a t  they a r e  n o t  c u l l e d  and 
d iges t ed  i n  t h i s  case.  Perhaps h e r e ,  oxygen i s  the  major b e n e f i t  rece ived  by 
t h e  c o r a l ,  r a t h e r  than food. 

The marine flatworm Convoluta r o s e o f f e n s i s  i s  b r i g h t  green due t o  the  
presence of u n i c e l l u l a r  green a lgae ,  zoochlore l lae .  I n  the  molluscs zooxanthel lae 
a r e  found p a r t i c u l a r l y  i n  the t i s s u e  of t he  mantle  edge of t h e  g i a n t  clam Tridacna 
and the  mantle  s t r u c t u r a l l y  arranged so  t h a t  a l a r g e  su r f ace  a r e a  of symbionts 
i s  exposed t o  t he  s u n l i g h t  f i l t e r i n g  through the  waters .  It is  p o s s i b l e  t h a t  
t he  a d d i t i o n a l  food supply from the  a lgae ,  i n  a d d i t i o n  t o  normal b iva lve  feeding,  
may c o n t r i b u t e  t o  the l a r g e  s i z e  a t t a i n e d  by these  molluscs .  

Â¥Hi 

I f  t he  dual  advantage i s  a major c r i t e r i o n  f o r  de f in ing  symbiosis, t he re  a r e  
examples of e x t e r n a l  symbiotic r e l a t i o n s h i p s  between d i f f e r e n t  animal spec ies .  
These could inc lude  the  hermit  c r abs  and sea-anemones and hermit  c r abs  and sponges 
i n  which t h e  sponge p r o l i f e r a t e s  and adds t o  t he  s h e l l ,  so e l imina t ing  t h e  need 
f o r  t h e  hermi t  crab t o  f i n d  a new s h e l l  a s  i t  grows. I n  the  t r o p i c s  a f i s h  
(Amphiprion) l i v e s  amongst the  t e n t a c l e s  of sea-anemones., It appears t o  be 
immune t o  the nematocysts of the  anemone and he re  r ece ives  p ro t ec t ion  from 
p reda to r s .  The anev'ne i s  thought t o  b e n e f i t  from e x t r a  c i r c u l a t i o n  o f  water 
brought about  by the  movement of t he  f i s h .  

F i t t i n g  examples of animal r e l a t i o n s h i p s  t o  d e f i n i t i o n s  i s  n o t  easy,  i t  a l l  
depends how the  c r i t e r i a  a r e  weighted. There a r e  a l s o  many gaps i n  our  knowledge 
and the  d e t a i l e d  func t ioning  of t hese  r e l a t i o n s h i p s  i s  o f t e n  l i t t l e  s t u d i e d  o r  
understood: t h e r e  i s  c l e a r l y  scene f o r  f u r t h e r  i n v e s t i g a t i o n .  

J .E. Cha t f i e ld  
National  Museum of Wales. 

An Energe t ic  Approach t o  Syrabiosis i n  Convoluta Roscoffens is  

S ince  the  t e r n  ' symbiosis '  was coined i n  1879 by de  Bary, t h e r e  has  been 
both an expansion of  t h e  concept of synb ios i s  and a development i n  terms of 
approach and techniques of i n v e s t i g a t i o n .  It i s  no longer  seen as one of 
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Nature 's  'par lour  t r i c k s ' ,  and the number of named examples of associa t ions  
between organisms has  increased enormously: besides the  more fami l iar  examples 
of mycorrhizas, l ichens ,  roo t  nodulation i n  legumes, c i l i a t e s  i n  ruminant and 
i n s e c t  d iges t ive  organs, and a lga l - inver t eb ra te  symbioses, the concept a l s o  
includes the symbiotic o r ig in  of some c e l l  organel les .  

Early s t u d i e s  concentrated on taxonomic, and l a t e r ,  on s t r u c t u r a l  aspects;  
more recent ly ,  the  emphasis has been on labora tory  s tud ies  of the biochemical 
i n t e r a c t i o n s  between syrabionts. The t i n e  now seems r i p e  f o r  both f i e l d  s tud ies  
and f o r  the  energet ics  of symbiotic r e l a t ionsh ips  t o  be explored. There a r e  
very few references t o  the energet ic  approach i n  the l i t e r a t u r e ,  and even the 
recent  symposium devoted t o  symbiosis (Soc. Exp. Biol.  19, 1975) does not  contain 
any contr ibut ions  on energe t i c s .  

Mv own work deals  with a marine a lga l - inver t eb ra te  symbiosis: the  acoel 
~ u r b e l i a r i a n  Convoluta roscoffens is  i n  associa t ion  with the  un ice l lu la r  a lga ,  
Platyraonas convolutae. We can think of t h i s  associa t ion  a s  a 'compressed food- 
chain '  i . e .  a primary consumer (herbivore) with i t s  primary producer r i g h t  
i n s i d e  i t .  This lead t o  many i n t r u i g i n g  quest ions about energy t r ans fe r  from 
the  sun to  producer t o  consumer: can we measure the ecological  e f f ic iency?  Can 
we draw up Eitonian pyramids of numbers o r  biomass of a l g a l  and animal c e l l s ?  
Is i t ,  and by how much i s  i t ,  more e f f i c i e n t  f o r  an organism t o  have i t s  primary 
producer r i g h t  ins ide  i t ?  

Convoluta provides a unique system f o r  tackl ing  some of these quest ions.  
Having no mouth o r  gut  a f t e r  the  worm-algal associa t ion  has been es tab l i shed  
i n  the  l i f e - c y c l e ,  Convoluta cannot inges t  s o l i d  food, and r e l i e s  on i t s  auto- 
t rophic par tner  f o r  nourishment. (The a lga ,  i n  r e tu rn ,  rece ives  nitrogenous 
(waste) compounds from the worm). Two of the main aspects  of my work a r e  
concerned with : 

( i )  Seasonal changes i n  Convoluta populations i n  the f i e l d ,  ( i n  Hem, 
Channel . I s lands) .  

( i i )  Rate and e f f i c i ency  of f i x a t i o n  of carbon by the photosynthetic algae 
i n  Convoluta. 

Some of the r e s u l t s  a r e  summarised below: 

l. Seasonal changes i n  abundance 
3 Date So, woms &-2 ( X  10 ) * 

February, 1977, 182.8 * Density values are  fo r  the upper 
May, 1977 4 . 6  80 m of a sampling gr id .  
September, 1977.  256.1 

H Hi 

The amounts of chlorophyll ' a 1  per  worm a l s o  follow t h i s  seasonal trend: 

Date Chl, 'al/worm (p&) 

February, 1977 0.31 
May, 1977 0.07 
September, 1977 0.39 

2 .  Seasonal d i f ferences  i n  product iv i ty  ( r a t e  of Carbon Fixat ion) 

( a )  Date Product iv i ty  ( g  Carbon f ixed i . i 'day') * 

September, 1976 4.7 * A 'dayf f o r  Convoluta means ca. 6hrs. 
February, 1977 2.6 exposure by the  t i d e .  
June,  1977 0.5 
September, 1977 4.5 
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( b )  Although the  of photosynthet ic  carbon f i x a t i o n  per  worm v a r i e s  widely 
with season, the  ' energy capturing ' capacity of the  chlorophyll ( ass imi la t ion  

I number) of  the  algae remains f a i r l y  s teady : 

Date Assimilat ion No. (mg C fixedlmg Chl. ' a t / h r )  

September , 1976 3.17 
June, 1977 3.97 
September, 1977 2.50 

Both product iv i ty  and ass imi la t ion  nunber a r e  use fu l  values because they 
allow comparisons t o  be made between t h i s  symbiotic associa t ion  and o ther  very 

l d i f f e r e n t  systems. (One drawback with a.ssimilation number is  t h a t  i t  has t o  be 
measured a t  l i g h t  sa tu ra t ion  and so f i x a t i o n  r a t e s  a t  low l i g h t  i n t e n s i t i e s  a r e  
n o t  comparable). 

3. Comparison of product iv i ty  and ass imi la t ion  number. 

( i )  System Product iv i ty  ( g C m 2 d a y )  

Convo l u  t a  0.5 - 4.7 
Anta rc t i c  phyto-plankton 0.9 

( inshore)  
Reef co ra l  13.3 
Coniferous Woodland 2.2 
I n t e r -  t i d a l  Sea-weed 20.0 

( i i )  System Assimilat ion Nuaber (cigC/ragChl. ' a l / h r .  ) 

Convoluta 2.50 - 3.97 
New York phytoplankton 3.7 
P a c i f i c  Lagoon 16.7 

4. Eff ic iency of u t i l i s a t i o n  of s o l a r  energy. 

This v a r i e s  with both inc ident  l i g h t  energy and amount of chlorophyll  per  
worm. The values l i e  i n  the region of l%, the  maximum e f f i c i e n c i e s  being a t  
low l i g h t  i n t e n s i t i e s  ( a s  i s  the  case  f o r  f r ee - l iv ing  phytoplankton found a t  
lower depths, and therefore ,  lower l i g h t  i n t e n s i t i e s )  . 

I hope t o  develop t h i s  energet ic  approach f u r t h e r ,  so t h a t  I can measure 
energy t r a n s f e r  between the syrnbionts, However, before t h i s  can be done, I 
have t o  p e r f e c t  a way of c leanly  separa t ing  the  a lgae  from the animal c e l l s .  
Any ideas? 

Shelagh A .  Doonan, Microbiology Dept. , 
Marischal College, Abderdeen University. 
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Monogeneans and cestodes i n  marine hos t s  

by Harford Williams 
Honorary Research Associate,  National Museum of Wales, Cardiff .  

1. Introduction.  Papers published s ince  1758, number of species,  d e f i n i t i o n  
and hypotheses. 

2 ,  Objectives of previous work i n  t e s t i n g  these hypotheses 

( i )  degree of and f a c t o r s  inf luencing of hos t - spec i f i c i ty  
( i i )  zoogeography of h o s t  and p a r a s i t e  

( i i i )  behaviour of h o s t  and p a r a s i t e  
( i v )  taxonomic and evolut ionary 

(v )  e luc idat ion  of the  l i f e -cyc le .  
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3. the d i r e c t  l i f e -cyc le .  

( i )  Egg production i n  r e l a t i o n  t o  h o s t  behaviour Protancyrocephalus on 
Limanda aspera. Gas troco t y l e  t r achur i  on Trachurus trachurus. 
Mazocraes a losae  on Alosa spp. 

( i i )  Destiny of eggs, Nitzchia s t u r i o n i s ,  Entobdella soleae,  
E. hippoglossi ,  Diclidophora spp. Acanthocotyle lobianchi,  

( i i i )  Incubation period of eggs. Cal icoty le  k royer i ,  Leptocotyle minor, 
Rajonchocotyle emarginata, Dictyocotyle coel iaca ,  E. hippoglossi ,  
E. soleae,  Acanthocotyle lobianchi ,  Diclidophora spp. , - 
Gastrocotyle t r achur i ,  

(iv) Hatching of l a r v a  which i s  normally c i l i a t e d  (same l ist  of species  
as f o r  iii above) except f o r  Leptocotyle minor and Acanthocotyle 
lobianchi  

(v )  Behaviour of f r ee -  l i v i n g  larva.  
( a )  Manner of swimming 
( b )  Longevity 
( c )  Tact ic  behaviour - Phototaxis ,  chemo t a x i s  and rheotaxis .  

( v i )  Invasion of f i s h  h o s t s  - d i r e c t  and i n d i r e c t  l i f e -cyc les  Entobdella 
soleae,  Acanthocotyle lobianchi .  Pr icea  multae and Gotocotyla sp. 

4 .  Applicat ion of.monogenean research  i n  evolut ionary and f i s h e r i e s  biology. 
Entobdella hippoglossi ,  soleae, Gastrocotyle t r achur i  and D 3  spp. 

5. Conclusions. 

Egg production i n  Gastrocotyle t r achur i  i n  r e l a t i o n  t o  behaviour of the  scad, 
Trachurus trachurus . 
A. The hos t .  

Two features of the  hos t  l i f e - c y c l e  a r e  of p a r t i c u l a r  i n t e r e s t :  

1. Disappearance of scad of a l l  ages from the  sea-bottom i n  summer. 
2. Confinement of young scad (4  2 years)  t o  c o a s t a l  waters and t h e i r  

l. 3 t o  8 year o l d  spawning ~ c a d  appear i n  surface  waters off  Plymouth from 
, June - September. 

2. Spawning. Eggs planktonic and newly hatched young remain planktonic unt  
l a t e  September. 

3. Young summer-hatched scad migrate t o  sea-bottom in l a t e  September. 
4 .  These young scad appear i n  su r face  waters i n  the  following J u l y  (13cm.1. 
5 .  Return t o  sea-bottom i n  October of the  same year (18cm). 
6. I n  J u l y  of second year a r e  sexually mature and appear i n  surface  waters 

before  migrat ing inshore (20cm. ) , 

B.   he monogenean 

1. Adults  l i v e  f o r  about one year bu t  l ay  eggs only i n  l a t e  August. T h e s e  
s ink  t o  the  bottom and have an incubation period of 28 days a t  13 C. 

2 .  No pelagic  young scad a r e  infec ted .  
3, 4, 5 a n d 6 .   cad i n  these areas  a r e  heav i ly  in fec ted ,  and p a r a s i t e  remains 

on scad as  an overwintering s tage .  

There is  a r ap id ly  decreasing degree of i n f e c t i o n  i n  scad over 3 years o ld  = 

they a r e  r a r e l y  i f  ever i n  contac t  with the  i n f e c t i v e  stage. 
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Nematodegi p a r a s i t i c  i n  marine hos ts .  

D r .  D. Gibson, B r i t i s h  Museum (Natural  ~ i s t o r y ) .  

Namatodes a r e  of ten  bel ieved t o  be mainly p a r a s i t i c ,  occurring i n  both 
animals and p l a n t s ;  but  i n  f a c t  they occur i n  huge numbers f r ee - l iv ing  i n  the  sea, 
i n  freshwater and i n  s o i l .  Several  mi l l ion  per  square meter can, fo r  ins tance ,  
be found i n  s u b - l i t t o r a l  raud. Free-l iving forms tend t o  feed upon bac te r i a ,  fungi  
and decaying matter,, and a r e  usual ly  l e s s  than lmm. i n  length. They occur i n  many 
unusual h a b i t a t s ,  such a s  dese r t s ,  h o t  spr ings ,  polar  seas ,  Antarc t ic  s o i l ,  vinegar, 
b i l l - p o s t e r ' s  p a s t e  and German beer mats. P a r a s i t i c  nematodes occur i n  a l l  of the  
v e r t e b r a t e  groups and d i f f e r e n t  forms have become adapted t o  d i f f e r e n t  organs of .  
the  body, such a s  gu t ,  lungs, l i v e r ,  kidneys, bladder, blood-system, lymphatic 
system, pancreas, body-cavity, ears .  nose, e t c .  

Nematodes a r e  typ ica l ly  spindle-shaped, unsegmented and b i l a t e r a l l y  
symmetrical. they lack r e s p i r a t o r y  and c i r c u l a t o r y  organs and t h e i r  excretory 
organs a r e  unl ike  those o f  o ther  inve r t eb ra tes .  Motile c i l i a  o r  f l a g e l l a  a r e  
very r a r e  - even the  spermatozoa a r e  amoeboid. The tubular gut  has an a n t e r i o r  
mouth and a v e n t r a l l y  subterminal anus, the  gu t  i t s e l f  usual ly  being composed of 
a buccal cav i ty ,  an oesophagus, a ven t r i cu lus  (only sometimes), an i n t e s t i n e  and 
a rectum. The sexes a r e  separate.  Larvae hatch from eggs and moult four times 
before becoming adu l t .  P a r a s i t i c  nematodes o f t en ,  bu t  not  always, use  o ther  
animals a s  intermediate hos t s ,  and the  t h i r d  l a r v a l  s t age  i s  always the i n f e c t i v e  
s t age  a s  f a r  a s  the  f i n a l  hos t  i s  concerned. 

I n  our opinion about 30,000 species  of nematode have been described, bu t  i t  
is  estimated t h a t  about twice a s  many a r e  s t i l l  wait ing t o  be described. However, 
the re  only appears t o  be about 50 - 60 marine p a r a s i t i c  species i n  the NE A t l a n t i c  
region and less than 20 of these a r e  common. 

Many of these common worms belong t o  one group, the Ascaridoidea. This 
group, which occur a s  gut -paras i tes  of  a l l  of the  major ve r t eb ra te  groups, i s  
charac ter ised  by the  presence of th ree  d i s t i n c t  l i p s  on the  head, and i s  divided 
i n t o  three  main sub groups, each of which has r ep resen ta t ives  i n  marine animals, 
namely the  Ascarididae: the Acanthocheilidae and,, by f a r  the  l a r g e s t  group, 
the  Anisakidae. 

The family Acanthocheilidae contains two genera, Acanthocheilus, a p a r a s i t e  
of sharks, and Pseudanisak*, a p a r a s i t e  of rays.  These worms u t i l i z e  crustaceans,  
such a s  crabs,  as i n t e m e d i a t e  hos t s .  

The Anisakidae comprises two  subgroups, the anisakines which occur i n  the  
gu t  (usual ly  the stomach) of elasmobranchs, c rocodi less  aquat ic  snakes, aquatic  
b i r d s  and aquat ic  niaio~ials, and the  raphidascaridines which occur i n  t e l e o s t s .  An 
example of the  former subgroup i s  Anisakis,  a p a r a s i t e  from the  stomach of 
cetaceans,  which uses eulhaus i id  crustaceans as  a f i r s t  intermediate hos t  and 
marine t e l e o s t s ,  such as herr ing ,  as a second intermediate host .  The t h i r d  
s t age  larvae  occur i n  the  body-cavity of marine t e l e o s t s  and a re  o f t en  r e f e r r e d  
t o  a s  ' h e r r i n ~ w o m '  . Other marine examples of t h i s  subgroup a r e  Phocanema and 
Contracaecum osculatum from s e a l s ,  Contracaecum rudolphi i  from cormorants. 
These a l l  have s imi la r  l i f e -cyc les  t o  Anisakis.  

The anisakines a r e  the  only group of marine nematodes which appear t o  have 
any medical importance. In countr ies  where raw f i s h ,  e spec ia l ly  raw o r  l i g h t l y  
p i c k l e d  herr ing ,  a r e  eaten,  such a s  Holland and Japan, these worms a r e  something 
of a problem. Repeated i n f e s t a t i o n s  over a shor t  period of time cause inflaimn- 
a t ion  of the  i n t e s t i n a l  wall ,  with the  r e s u l t  t h a t  i n  c e r t a i n  cases sec t ions  of 
the  gut  have had t o  be removed. This i s  no t  a problem i n  B r i t a i n  because w e  
e a t  our  f i s h  cooked. 

The rephidascar id ine  Thynnascaris i s  probably the  commonest marine p a r a s i t i c  
nematode i n  the  NE A t l a n t i c  region,  as i t  occurs i n  the gut  of almost a l l  marine 
t e l e o s t s .  Again t h i s  worm uses crustaceans and marine t e l e o s t s  a s  f i r s t  and 
second intermediate h o s t s ,  b u t  d i f f e r s  from the  anisakines i n  t h a t  the  f i n a l  
h o s t  i s  a l s o  a marine t e l e o s t .  It i s  espec ia l ly  common i n  the  l a rge r  piscivorous 
t e l e o s t s ,  such as cod. 
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t h e  only example of the  Ascarididae occurring i n  the marine environment i s  
Paradujardinia from the dugong. It i s  a form which i s  thought t o  have no i n t e r -  
mediate hos t s ,  being transmit ted d i r e c t l y  between these maiiials. 

There a r e  severa l  o ther  major groups of nematode i n  the  NE A t l a n t i c  region. 
The seura to id  genus Cucullanus, which occurs i n  f l a t f i s h e s  and i n  cod, i s  i n t e r -  
e s t i n g  because, when food i s  n o t  ava i l ab le  i n  the h o s t ' s  gut ,  i t  feeds d i r e c t l y  
on the  gut-wall. The r e s u l t i n g  wounds may, i n  the  case of f l a t f i s h e s ,  be respon- 
s i b l e  f o r  i n t e r n a l  i n f e c t i o n s  of the  v i r a l  disease Lymphocystis. The physalop- 
t e t o i d  genus Proleptus occurs i n  dogfish and rays ,  and u t i l i z e s  crabs a s  i n t e r -  
mediate hos ts .  The habronematoid genera Ascarophis and Crassicauda occur i n  
gadoid t e l e o s t s  and whales, respect ive ly .  Crassicauda, especia l ly ,  i s  very 
i n t e r e s t i n g  as the  species  a r e  normally very l a rge ,  o f t en  reaching severa l  metres 
i n  length. I n  one p a r t i c u l a r  species ,  which occurs i n  blue and f i n  whales, the  
males occur i n  the  penis  o r  c l i t o r i s ,  while the  much l a rge r  females extend from 
t h i s  region down the  u r e t e r ,  through the  kidneys and i n t o  the  blood-system, in 
some cases reaching as f a r  as the  vesse l s  of the  l i v e r .  

Las t ly ,  a group of some ve te r ina ry  importance i s  the pseudal i id  
metastrongyloids o r  'lungwormsf, which a r e  p a r a s i t i c  i n  the  r e sp i ra to ry  system 
of whales, dolphins and porpoises. I f  they occur i n  la rge  numbers i n  the  
auditory capsule they can cause deafness, and heavy i n f e s t a t i o n s  of the  lungs 
can r e s u l t  i n  death. They have become p a r t i c u l a r l y  important i n  recent  years 
because of the  inc rease  i n  the numbers of dolohinaria and the r e s u l t i n g  increase  
i n  the  va lue  of t r a ined  dolphins. 

Some p a r a s i t i c  gastropods, a revela t ion  of  our ignorances. 

Vera F r e t t e r  

Our knowledge of  gastropods which a c t  as intermediate hos t s  o f  p a r a s i t e s  
i s  f a r  i n  advance of t h a t  of gastropods which a r e  themselves p a r a s i t i c .  The 
h o s t s  of p a r a s i t i c  gastropods a r e  inver t eb ra tes  of l i t t l e  o r  no economic value 
and the  damage they do t o  the  hos t  i s  r e l a t i v e l y  ins ign i f i can t .  

The l i f e  cycle of p a r a s i t i c  gastropods and lemellibranchs is  unchanged from 
t h a t  of  f r ee - l iv ing  forms i n  t h a t  the  e g g  develops i n t o  a l a r v a  which metamorphoses 
t o  the  adu l t .  I n  the  unionids, freshwater  lamellibranchs, i t  i s  the  l a r v a  which 
i s  p a r a s i t i c :  i t  i s  l i b e r a t e d  from the  mantle cav i ty  of the  female on t o  a passing 
f i s h  i n  the  t i s s u e s  of which i t  encysts.  In  the  gastropods the l a r v a  i s  f r e e  and 
i s  responsible f o r  loca t ing  the  h o s t  i n  r e l a t i o n  t o  which the  adu l t  w i l l  l i v e .  
I n  the l e s s  advanced p a r a s i t i c  gastropods the  a d u l t  lu rks  c lose  t o  i t s  hos t  o r  
roams f r e e l y  over i t s  surface:  i n  the  more advanced i t  i s  permanently associa ted  
with one hos t  individual .  The means by which the  l a r v a  f inds  and a t taches  t o  
the  h o s t  has n o t  been studied.  The l a t t e r  i s  probably by secre t ion  from a spec ia l  
pedal gland, s imi la r  t o  t h a t  possessed by the v e l i g e r  of f r ee - l iv ing  species ,  
which gives a secure s tance  while the  r ap id  metamorphic changes occur. Nor has 
a s tudy been made of the means by which the  proboscis of the  metamorphosed s n a i l ,  
which has n e i t h e r  radula  nor jaw, pene t ra te s  the hos t  t i s s u e ,  suggestions a r e  
t h a t  t h i s  i s  done by sec re t ion  from the  d iges t ive  gland. Indeed, they a r e  i n -  

numerable ecologica l ,  systematic and physiological  problems confronting those 
i n t e r e s t e d  i n  p a r a s i t i c  gastropods, and, i n  addi t ion  t o  these, f o r  those working 
i n  the  B r i t i s h  I s l e s ,  there  clay be the  problem of obtaining an adequate supply 
of mater ia l .  

The pyramidell ids a r e  our most common gastropods regarded as p a r a s i t i c ,  
About a hundred years  ago J e f f r e y s  (1867) l i s t e d  th i r tyn ine  species;  a t  t h a t  time 
t h e i r  feeding re la t ionsh ips  were unknown. They a r e  small,  two o r  three  m i l l i -  
metres i n  s h e l l  he igh t ,  and by means of a long proboscis armed with a p ierc ing 
s t y l e t  (&modified jaw), they pene t ra te  the  t i s s u e s  of a sedentary hos t  a s  they 
pour out  s a l i v a  and then suck i n  the  body f l u i d s  ( F r e t t e r  and Graham, 19621,. 
The ac t ion  of  the  s a l i v a  i s  unknown. Whether any pryamidellid has a permanent 
associa t ion  with a h o s t  individual  i s  doubtful.  Cer ta in ly  Odostomia unidenta ta  
(Montagu)will suck blood from the  t e n t a c l e  of any Pomatoceros i n  i t s  v i c i n i t y  
and l ikewise 0. eulimoides Hanley w i l l  suck blood from any Pecten. So these 
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may be b e t t e r  regarded a s  sedentary  p reda to r s .  Fornanyof  t he  pyramidel l ids  
f u r t h e r  observa t ions  a r e  needed n o t  on ly  i n  t h i s  r e s p e c t  b u t  we a r e  a l s o  ignorant  
of  the  prey o r  h o s t  of most spec i e s ;  f o r  those l i v i n g  i n  deeper waters  i t  may be 
decades before  such knowledge i s  ava i l ab l e .  The spec i e s  we a r e  f a m i l i a r  with 
a t t a c k  sedentary  worms, b iva lves ,  perhaps hydroids,  and the  gastropod T u r r i t e l l a  
communis Risso.  This sugges ts  t h a t  whatever the  prey i t  must be gregarious.  

A l l  o the r  p a r a s i t i c  gastropods have l o s t  both r adu la  and jaw and the  probosc is  
p e n e t r a t e s  t he  body wa l l  o f  the  h o s t  t o  g e t  a t  t he  t i s s u e s .  A l l  a r e  a s soc i a t ed  
wi th  echinoderms. They a r e  grouped i n  four  f a m i l i e s  of which the  Capulidae 
( r e f e r r i n g  t o  t he  cap-shaped s h e l l )  s t ands  a p a r t  i n  t h a t  i t  has  a f r e e - l i v i n g  
spec i e s ,  Capulus ungaricus (L.)2 which i n h a b i t s  our  coas t s .  This occurs  sub- 
l i t o r a l l y  a t t a c h e d t o  s tones  o r  b iva lve  s h e l l s  and has  l imi t ed  powers of movement. 
It feeds by means of a pseudoproboscis,  an e longat ion  of  t h e  lower l i p ,  which 
e i t h e r  c o l l e c t s  up p a r t i c l e s  f i l t e r e d  from the  water c u r r e n t  passing through 
the  mantle  cav i ty ,  o r  extends over the  edge of t he  s h e l l  of a l i v i n g  b iva lve  and 
takes  s i m i l a r  c o l l e c t i o n s  from the  bivalve.  Three spec i e s  of the genus Thyca 
a r e  i n  t h e  same family. They a r e  found on s t a r f i s h  i n  t r o p i c a l  waters.  The f o o t  
s e c r e t e s  a ca lcareous  p l a t e  immobilizing the  s n a i l  and g iv ing  a permanent a t t a c h -  
ment t o  t he  ambulacral a r ea ,  and the  Ions; probosc is  p e n e t r a t e s  the  t i s s u e s  t o  g e t  
a t  t he  food. I n  c o n t r a s t  t o  Capulus the  r adu la  i e  l o s t  and t h e  sexes a r e  s epa ra t e ,  

' 

t h e  males being dwarf, Such d i f f e r e n c e s  between the two genera a r e  g r e a t e r  than 
might be expected wi th in  one family. 

The o t h e r  t h r e e  f a m i l i e s ,  t he  Eulimidae, S t i l i f e r i d a e  and Entoconchidae, 
show inc reas ing  s p e c i a l i z a t i o n  f o r  p a r a s i  t i c i sm.  The euliraids,  with a conspic- 
uously shiny s h e l l ,  a r e  n o t  permanently a t t ached  t o  t h e  h o s t  and can be c o l l e c t e d  
a s  apparent ly  f r e e - l i v i n g .  For most spieces of Ba lc i s  and Eulima the  h o s t  i s  
unknown. However, B.  devians ( ~ o n t e r o s a t o )  i s  found on Antedon -- b i f i d a  (pennant) 
i n  t he  Plymouth a r e a ,  e i t h e r  free-moving o r  with the  probosc is  plunged deeply 
i n t o  t h e  h o s t  a t  t h e  base of a n innu le  and r e l u c t a n t  t o  withdraw. Elsewhere i t  
h a s  been found on Mesothuria,  Echinus and S t rongylocentotus  (Pe lseneer  , 1928). 
I n  t he  Plymouth a r e a  Ba lc i s  a l b a  (da  Costa) i s  a s soc i a t ed  with Spatangus 
purpureus (O.F. ~ U l l e r ) .  I n  both these  spec i e s  the  f o o t  i s  wel l  developed and 
ope rcu la t e ,  and the  pedal  glands,  which secure  the  p o s i t i o n  of t he  s n a i l  a r e  
hypertrophied.  Feeding i s  by sucking and the  s t r u c t u r e  of the  gut  i n  these  and 
o t h e r  eul imids i n d i c a t e s  t h a t  they a r e  p r imar i ly  f l u i d  feeders .  The s i m p l i c i t y  
of t h e  stomach i s  r e l a t e d  t o  t h i s :  a s  i n  p y r a a i d e l l i d s  i t  appears a s  an excavat ion 
i n  the  d i g e s t i v e  gland and has  l o s t  a l l  s t r u c t u r e s  r e l a t e d  t o  t he  mechanical 
t r e a t a e n t  of food. 

The s t i l i f e r i d s ,  with t he  c o i l e d  s h e l l  capped by the  s t y l e - l i k e  l a r v a l  s h e l l ,  
may be found f r e e  on the  h o s t  a s  Pe l senee r i a  s t y l i f e r a  (Turton)  on Psamuechinus , 

m i l i a r i s  (Gmelin) and Echinus e scu len tus  L. ,  with only the  feeding ind iv idua l s  
a t tached .  O r  they may be permanently hidden wi th in  t h e  h o s t  t i s s u e s  with means 
of locomotion l o s t  and perhaps the  probosc is  permanently a t t ached  a s  i n  S t i l i f e r  
ce l ebens i s  KUkenthal and 5. l i n c k i a e  Sa ra s in  of warmer seas ,  both i n h a b i t i n g  
s t a r f i s h .  I n  a l l  t he se  p a r a s i t e s  a c i r c u l a r  f o l d  of  t i s s u e ,  the pseudopallium, 
a r i s e s  near  t he  base  of t h e  probosc is  and i s  r e f l e c t e d  over t he  s h e l l  e i t h e r  
temporari ly  a s  the  animal feeds  (Pe l senee r i a )  o r  permanently (S. ce l ebens i s ,  
S .  l i n c k i a e ) .  It completely covers  t he  s h e l l  of the  s n a i l  embedded i n  i t s  hos t .  - 
Could i t  be r e spons ib l e  f o r  enlarging the  home of t he  growing s n a i l  by some 
d i g e s t i v e  ac t ion  on the  h o s t  ' S  t i s s u e s ?  

The importance of t h e  pseudopallium inc reases  i n  members of the  Entoconchidae, 
a l l  p a r a s i t i c  on ho lo thu r i ans .  I n  Gastrosiphon i n h a b i t i n g  the  body wa l l  of Deima 
( Ind ian  Ocean) i t  n o t  only envelops the  c o i l e d  v i s c e r a ,  r ep l ac ing  the  s h e l l ,  b u t  
i s  drawn o u t  i n t o  a siphon connecting the  pseudopa l l i a l  c a v i t y  with the  o u t s i d e  
world, a connection e s s e n t i a l  f o r  r e s p i r a t i o n ,  exc re t ion  and reproduct ion.  This  
p a r a s i t e  has  no h e a r t ,  i n t e s t i n e ,  eyes o r  t e n t a c l e s .  I n  Enteroxenos o e s t e r g r e n i  
Bonnevie, a vermiform endoparas i te  without  t r a c e  of molluscan cha rac t e r s ,  even 
a l imentary  cana l ,  t he  pseudopallium i s  s a i d  t o  form t h e  ou te r  covering of t h e  
v i s c e r a  (reduced t o  reproduct ive  organs) .  If s o  i t  i s  now the  n u t r i t i v e  absorbing 
su r f ace .  Enteroxenos i s  found i n  t h e  body of  St ichopus i n  t h e  eas t e rn  B a l t i c  
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,' 
(Ankelp 1936) and have found one i n f e c t e d  specimen of Thyone roscovi$a Herouard, 
We need more knowledge about i t s  occurrence. Look f o r  white  o r  yel lowish 
s t r u c t u r e s  a  few cent imet res  long,  the  s h o r t e s t  a t t ached  t o  t he  wa l l  of t he  
a n t e r i o r  i n t e s t i n e ,  t he  l a r g e s t  f r e e  i n  t h e  coelomic c a v i t y  of t he  holo thur ian .  

l 

Many of  the  p o i n t s  mentioned need ampl i f i ca t ion  and those with the  oppor- 
t u n i t y  of examining echinoderm m a t e r i e l  may be ab le  t o  he lp  with t h i s .  

l 

I n t e r e s t i n g  reading  on p a r a s i t i c  gastropods from echinodems w i l l  be found 
i n  papers  by LUtzen and h i s  co-workers (1972, 1975).  
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P a r a s i t i c  Crustacea - Problems i n  the  Marine Environment 

John T. Davey - I n s t i t u t e  f o r  Marine Environmental Research, Plymouth. 

The p a r a s i t i c  Crus tacea ,  with t h e i r  of ten b i z a r r e  morphology, have long 
engaged the  a t t e n t i o n s  of sys temat ic  zoo log i s t s  bu t ,  with thousands of spec ies  
s t i l l  undescfibed, many a spec t s  o f  t h e  biology 02 t h e i r  h o s t - p a r a s i t e  r e l a t i o n -  
s h i p s  remain v i r t u a l l y  unexplored,, 

The economic impl ica t ions  of some of the  copepods p a r a s i t i c  on f i s h e s  have, 
understandably,  rece ived  p r i o r i t y .  The conspicuous g i l l  p a r a s i t e  Lernaeocera 
b r a n c h i a l i s  on cod and o t h e r  gadoid f i s h e s  was s t u d i e s  by Kabata (1958) i n  the  
context  of  t he  S c o t t i s h  haddock f i s h e r y  where h e  est imated t h a t  t h e r e  could be 
an annual l o s s  of 19,600 cwts of f i s h  i f  j u s t  one ounce of weight- loss  was 
i n f l i c t e d  by each p a r a s i t e L  Because t h i s  p a r a s i t e  feeds  d i r e c t l y  on the  blood 
of  i t s  h o s t ,  Kabata could measure a  d i r e c t  e f f e c t  on haemoglobin l e v e l s  a s  we l l  
a s  depressions i n  l i v e r  f a t  conten t  and condi t ion  f a c t o r  of haddock ca r ry ing  one 
o r  more n a t u r e  Lernaeocera. 

When the  e f f e c t  of a p a r a s i t e  goes beyond d e b i l i t a t i o n  t o  the  a c t u a l  death 
of the  h o s t  t he  f a c t  - i n  the  marine environment may be d i f f i c u l t  t o  observe. 
The sk in  copepod, ~ e ~ e o ~ h t h e i r u s  salmonis,  i s  known t o  damage salmon and a t  l e a s t  
one r eco rd  e x i s t s  (White, 1940) of  salmon dying i n  l a r g e  numbers because o f  t h i s  
p a r a s i t e .  I n  aquarium condi t ions  Rosenthal (1967) has  shown t h a t  the  f r e e -  
swimming co?epoclite s t a g e  of Lernaeocera can a t t z c k  and kill he r r ing  l a rvae  t h a t  
a r e  l e s s  than 15 mm long-  However, i t  i s  anyone's guess what l o s ses  a r e  a c t u a l l y  
i n f l i c t e d  on n a t u r a l  popula t ions  of  t h e  h e r r i n g ,  

Nor a r e  t he  economic consequences of pa ra s i t i sm confined t o  those in s t ances  
where phys i ca l  damage i s  i n f l i c t e d  on the  hos t .  A e s t h e t i c  problems can a r i s e  
from the  mere appearance of p a r a s i t i z e d  specimens which may make them completely 
unsui t - 'b ig f o r  t he  market. 

I n  a s se s s ing  t h e  repercuss ions  of  any p a r a s i t e  on commercial f i s h e r y  
ope ra t ions ,  i t  i s  becoming inc reas ing ly  c l e a r  t h a t  we need a  sound knowl.edge of  
t he  'normal ' condi t ion  of the  hos t .  

The author  and h i s  co l leagues  a t  Plymouth have completed a four  year s tudy  
of  M y t i l i c o l a  i n t e s t i n a l i s ,  a  copepod p a r a s i t e  i n  t h e  gu t  of  mussels,  which has  
long been regarded a s  a  most s e r i o u s  p e s t  o f  s h e l l f i s h .  But t h e i r  s t u d i e s  have 
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concluded t h a t  t h i s  copepod i s  l i t t l e  more than a harmless commensal and t h a t  
environmental s t r e s s e s  such a s  temperature,  s a l i n i t y  and food supply, a r e  of  
cons iderably  g r e a t e r  importance t o  t h e  mussels (Davey e t  a l . ,  1977, Gee e t  a l . ,  
1977). Almost c e r t a i n l y  i t  was an inadequate  apprec ia t ion  of h o s t  biology and 
physiology which mis led  the  e a r l i e r  i n v e s t i g a t o r s  of g y t i l i c o l a .  It must there-  
f o r e  be s t r e s s e d  t h a t  a s i m i l a r  lack  of b a s i c  knowledge s t i l l  p e r t a i n s  i n  r e s p e c t  
of some of our commoner food f i s h e s  and t h a t  t h i s  cannot b u t  undermine assessments 
of  e f f e c t  a t t r i b u t e d  t o  p a r a s i t e s .  

Moving beyond the  d i c t a t e s  of pu re ly  economic i n t e r e s t ,  the i n s t r i n s i c  
appeal  of  the  p a r a s i t i c  c rus t acea  can be i l l u s t r a t e d  from many angles .  

The app l i ca t ion  of s te reoscan  e l e c t r o n  microscopy t o  what would otherwise 
be pu re ly  sys temat ic  s t u d i e s  can r evo lu t ion ize  our  comprehension of both the  
s t r u c t u r e  and func t ion  of  any animal, a s  Kabata (1974) has  shown f o r  the c a l i g i d  
p a r a s i t i c  copepods. He has  completely r e - i n t e r p r e t e d  t h e  funct ioning of t he  
mouth-tube of t hese  c r e a t u r e s ,  desc r ib ing  h i t h e r t o  unseen s t r u c t u r e s .  H e  has  
a l s o  found an organ on the  head of t hese  c a l i g i d s  which i s  almost c e r t a i n l y  
sensory i n  func t ion  and which may a s s i s t  i n  h o s t  l oca t ion .  

The modi f ica t ion  of h o s t  behaviour by p a r a s i t e s  provides  an e s p e c i a l l y  
f a s c i n a t i n g  f i e l d  of s tudy.  Gadoids i n f e c t e d  by Lernaeocera have been observed 
t o  l i n g e r  i n  e s t u a r i e s  a f t e r  t he  main s tock  of f i s h  have migrated off-shore.  It 
has  been suggested (Spros ton and Har t l ey ,  1942) t h a t  t h i s  behaviou r, which con- 
v e n i e n t l y  ensures  t he  r e - i n f e c t i o n  of  t h e  f lounder  populat ion - necessary  f o r  
t h e  l i f e - c y c l e  of  Lernaeocera,  i s  mediated by some osmotic imbalance i n  t h e  
h o s t  consequent upon t h e  p a r a s i t e  's blood-f eeding h a b i t s .  

On t h e  o the r  s i d e  of t h e  A t l a n t i c ,  Guthrie  and Kroger (1974) have found 
A t l a n t i c  menhaden, Brevoor t ia ,  coming i n t o  e s t u a r i e s  " t o  recuperate"  when i n -  
f e c t e d  by isopods,  p raegus t a to r ,  on t h e  g i l l s  and i n  the  mouth. 

Any p a r a s i t e  may p re sen t  an unacceptable  s t r e s s  on i t s  h o s t  when o t h e r  
environmental f a c t o r s  a r e  a l s o  d is turbed .  Keys ( 1928) showed t h a t  Fundulus sp. 
i n f e c t e d  by the  isopod Lironeca survived we l l  under "good aquarium c o i ~ d i  t i o n s  " 
b u t  succumbed much more quick ly  than un in fec t ed  specimens when subjec ted  t o  
sudden changes i n  s a l i n i t y .  I n  1946, Friend,  fol lowing the  biology of  salmon 
through t h e i r  spawning migra t ions ;  no ted  t h a t  t h e  k e l t s  - salmon r e tu rn ing  t o  
the s e a  a f t e r  t h e i r  f i r s t  spawning migra t ion  - were e s p e c i a l l y  s u s c e p t i b l e  t o  
t h e  e f f e c t s  of Salmincola; a g i l l  copepod considered 'normalton salmon. 

Like many helminths,  some p a r a s i t i c  c rus taceans  have been found t o  be  use- 
f u l  b i o l o g i c a l  tags .  Templeman and Squ i r e s  (1960) used the  i n f e c t i o n  p a t t e r n s  
wi th  Sphyrion l u n p i  t o  ana lyse  r e d f i s h  s tock  migra t ions  i n  che no r th -ves t  
A t l a n t i c ;  and Sheman and Wise (1961) s epa ra t ed  ou t  four  l o c a l  s tocks  of cod 
i n  t he  waters  o f f  New England by r e fe rence  t o  t he  l e v e i G  of i n f e c t i o n  with 
Lernaeocera. 

F i n a l l y ,  no resume of  t he  p a r a s i t i c  c rus t acea  can omit r e f e rence  t o  t he  
phenomenon of  p a r a s i t i c  c a s t r a t i o n .  The well-known case  of  the c i r r i p e d e  ' 

p a r a s i t e ,  Saccul ina ,  which c a s t r a t e s  male shore  c r abs  i s  b u t  one of a  h o s t  of  
examples, f o r  Kuris  (1974) t e l l s  us  t h a t  3% of a l l  c rus taceans  a r a p a r a s i t i c  
on o t h e r  c rus taceans  and c a s t r a t i o n  i s  a  f requent  f e a t u r e  of t he  r e l a t i o n s h i p .  
Kur is  deduces t h a t ,  a s  a  t roph ic  phenomenon, c rus tacean  c a s t r a t i o n  has  more 
p a r a l l e l s  with t h e  i n s e c t  p a r a s i t o i d  r e l a t i o n s h i p s  than with t r u e  pa ra s i t i sm,  
and he  draws t h e  in fe rence  t h a t  r egu la t ion  of  hos t -popula t ion  dens i ty  may be  
involved i n  more i n s t a n c e s  than have ye t  been recognised o r  i nves t iga t ed .  

Tne foregoing account w i l l ,  i t  i s  hoped, have demonstrated t h a t  the p a r a s i t i c  
c r u s t a c e a  should n o t  be r e l e g a t e d  t o  t h e  s i d e l i n e s  of zoology, but_be seen a s  
provid ing  many f a c e t s  f o r  t he  a t t e n t i o n  of  almost every l i n e  of i n v e s i g a t i v e  
biology. 

REFERENCES AND FURTHER READING 

References c i t e d  i n  the  t e x t  above can be found i n :  

Kabata, Z .  "Crustacea a s  enemies of f i s h e s "  Book 1 i n  the  s e r i e s  "Diseases of 
Fishes" eds. Sniezko and Axelrod, Tropica l  F ish  Hobbyist Pub l i ca t ions  
N.J. (USA). 1970. 
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Kur is ,  A.M. (1974) "Trophic i n t e r a c t i o n s :  s i m i l a r i t y  of p a r a s i t i c  c a s t r a t o r s  
, t o  p a r a s i t o i d s i ' .  Q .  r ev .  B io l . ,  49, 129-148. 

Sproston,  N.G. and P.H.T. Ha r t l ey  (1942)  "The ecology of some p a r a s i t i c  copepods 
o f  gadoids and o t h e r  f i shes" .  J .  mar. b i o l .  A s s .  (U.K.)  25, 361-392. 

.I *v .A. 
Ã ,r,< -?,.Â¥>'?Â¥**;'t 

REQUESTS AND INFORMATION 

D r .  Vera F r e t t e r  i s  involved i n  a r e sea rch  p r o j e c t  'The Prosobranch Molluscs of 
B r i t a i n  and Denmark and r eques t s  research  m a t e r i a l :  Toxoglossans, Eulima, Ba lc i s ,  
Pyramidel l ids .  I f  anyone can he lp  p l e a s e  con tac t  D r .  F r e t t e r  a t  the  Department 
of  Zoology, The Unive r s i ty ,  "Whiteknights, Reading, RG6 2AJ. 

I would be extremely g r a t e f u l  f o r  any information on, o r  s i t i n g s  of Convoluta 
on beaches. From a d i s t ance ,  i t  looks l i k e  a spinach-coloured s t a i n  on the  sand, 
b u t  on c l o s e  in spec t ion ,  hundreds of worms (0 .5-4m.  long) can be seen. I n  
B r i t a i n ,  t h e  f u r t h e s t  North (publ i shed)  records  a r e  from t h e  Channel I s l a n d s ,  b u t  
a t  t h e  Card i f f  meeting (29/30th October) ,  I heard  r e p o r t s  of Convoluta a t  Aberthaw 
and even P o r t  E r i n ,  I . O . M .  I f  anyone f i n &  any, perhaps they could send me a few, 
i n  s e a  water ,  a s  qu ick ly  a s  poss ib l e .  Thank you. 

Shelagh Doonan, 
Microbiology Department, Marischal College,  
Abderdeen Univers i ty .  

i'r*i?*A*'A';'cA* 

The d a t e s  f o r  the  June meeting of Porcupine have now been confirmed. t h e  meeting 
w i l l  be  h e l d  on 24-25th June,  1978 a t  the Marine Bio logica l  S t a t i o n ,  The St rand ,  
P o r t a f e r r y ,  Co. Do?, No. I r e l a n d .  Organised by D r .  P. Boaden; theme ' I n t e r s t i t i a l  
Fauna1. Further  d e t a i l s  a r e  a v a i l a b l e  from the  Hon. Sec. of Porcupine o r  
D r .  Boaden. 

Jf̂ f.L.J .L t .'-.V .Ã .v.. #(Â¥,> <> d? î f Ã 

' A  reminder t h a t  subsc r ip t ions  (Â£2.  f o r  1978 a r e  due on 1st January. P lease  
send your remi t tance  t o  the  Hon. T reasu re r ,  M r .  David Heppell ,  Royal S c o t t i s h  
Museum, Chambers S t r e e t ,  Edinburgh, EH1 1JF. 

.*..I A i l  , c , ,  ,ch;'< (̂Â¥'ici:'- 

A sample page of FIASK (Fauna1 L i s t s  and Systematic  Keys f o r  the  Fauna and F l o r a  
o f  t he  North E a s t  A t l a n t i c  and ~ e d i t e r r a n e a n )  i s  included i n  t he  Newsletter.  
FLASK w i l l  be publ i shed  by PORCUPINE commencing i n  summer 1978. The sample page 
i s  in tended  only t o  i n d i c a t e  s t y l e  and layout  and does n o t  r ep re sen t  t he  f i n a l  
appearance of t he  publ ished t e x t  which w i l l  be typed on an IBM in te rchangeable  
head machine ( inc lud ing  i t a l i c  c h a r a c t e r s )  and p r i n t e d  by o f f  s e t  l i thography.  
FLASK w i l l  be  i s s u e d  loose  l e a f ,  hole-punched f o r  s tandard  b inders ,  with r e g u l a r  
updat ings of conten ts  and indexes. 

Jf̂ .L.̂ J -'..I .* hÃ̂..I 
L,. ,, ,c* ,<,c,. 0 
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001 THOESON, G o $  1944,, The zoology o f  Eas t  Greenland., Marine Gastropods 
, a P r o s o b r a n ~ h i a t a ~  Meddr Gr^nlo 121 *, *. (13) ; 1-721 

Synopses o f  spec i e s  with p a r t i a l  synonymies, ex tens ive  d i s t r i b u t i o n  
r eco rds  and no te s  on t h e  development and larvaec,  Tdble 2 (pÃˆ146-154 

p r o v i d e s  a c h e c k l i s t  o f  530 A t l a n t i c  A r c t i c  prosobranchs, with 
r d i s t r i b u t i o n s  ind ica t ed  f o r  '10 zoogeographical a r e a s o  

. ' J  

00Zo_ OCKELMANN,WÃˆIfa 19.59" The zoology of E a s t  Greenland- Marine 
L a m e l l i b r a n ~ h i a t a ~  Zed-ir Grbnlo - 12% ( 4 ) .  1-256, p l s ,  1-5c 
Synopses o f  spec i e s  with p a r t i a l  synonymies, ex tens ive  d i s t r i b u t i o n  records  
and no te s  on the  development and la rvae .  Table I1 ( ~ ~ 1 9 4 - 2 0 1 )  provides  a 
c h e c k l i s t  of 294 A t l a n t i c  A r c t i c  pe,lecypods, from 40013 o r  l e s s ,  with 
d i s t r i b u t i o n s  ind ica t ed  f o r  11 zoogeographical a r e a s o  

O O j Ã  MADSEN,FÃˆ 1 9 4 9 ~  Marine Bivalvia , ,  Eels. I ce l and  --m W 4 (63); 1-116~ 

Synopses o f  s p e c i e s  with p a r t i a l  synonymies and ex tens ive  d i s t r i b u t i o n  
-records.  Table I1 ( p < , ~ 0 6 - ~ ~ 3 )  provides  a c h e c k l i s t  o f  211 nor thern  
A t l a n t i c  pelecypods, with d i s t r i b u t i o n s  ind ica t ed  f o r  15 zoogeographical 
a r e a s ,  and a note  on t h e  bathymetr ic  range o f  eachc 

0 0 4 ~  PETERSEN?GoHo, 1 9 6 8 ~  Marine Lainellibranchia.ta, k l o F a r o e s  5 (55) : 1 ~ 8 0 ~  
Synopses of  spec i e s  with p a r t i a l  synonymies and ex tens ive  d i s t r i b u t i o n  
records  f o r  t h e  Faroes,  Table III (pf,51-54) provides  a c h e c k l i s t  and 
h o r i z o n t a l  d i s t r i b u t i o n  from 15 zoogeographical a r e a  fo r  145 s p e c i e s ' o f  
North A t l a n t i c  s h e l f  pelecypodsc 

OOj?o TUKK,SÃˆMÃ 1973Ã Concordance t o  t h e  f i e l d  card --*-L f o r  B r i t i s h  -- marine ---~----.a-xT.a---L~ Molluscao 
pl, 1-66,, ~ o n c h o i o ~ i c a l  S o c i e t y  o f  Great  B r i t a i n  and I r e l and ,  ' Obtainable  
fr-em the S e c r e t a r y ,  52 Wychwood Road, Luton, Beds f o r  a-,0=60Ã 

A c h e c k l i s t  o f  B r i t i s h  ~ i a x i n e  Hol lusca  occurr ing  down t o  'IOOfm, alpha- 
bet ical l -y arranged wi th in  each o r d e r o  Each. e n t r y  is r e f e r r e d  to 
Winckworthts list (015) end s e v e r a l  s tandard  mi-kso Br i e f  no te s  on  food 
and d i s t r i b u t i o n  of  t he  l e s s  common species,,  

006- EENDALL,R., ' 1 9 5 6 ~  Molluscs Orcadensia,  -----A- Proc ,BoSo~c,EdinbÃ -- -- -S (B) .-W 66:  W 131-201 

A compila.tion of  records  o f  marine Mollusca indigenous t o  Orkney, with 
n o t e s  on t h e i r  l o c a l  d i s t r i b u t i o n o  

007* ALLEN~JJ,, 1962, Molluscs., -W- Fauna Clyde ----=W Sea Area ( 5 )  Q 1-8ao Obtainable  
from S.M.BoAa, Dunstaffnage Marine Laboratory, PÃˆO+Bo 5 ,  Oban, Argyl l  
f o r  Â£0-4 + 12p postage; 

A c h e c k l i s t  o f  450 spec i e s  from t h e  F i r t h  o f  Clyde and Loch Fyne with 
d e t a i l s  o f  h a b i t a t  and d i s t r i b u t i o n  wi th in  t h e  a r e a  f o r  each, spec i e s ,  
and with a comprehensive b ib l iography (p.,78-36) and index t o  genera., 

0 0 8 ~  NICHQLS~A~K,, 1900c A list of  t h e  marine Mollusca o f  I r e l a n d o  P ~ o c ~ R Q I ~ ~  
Acad* ( 3 )  5:- 477-662- - 
Comprises 546 s p e c i e s ,  i nc lud ing  67 from below IOOfw, with d i s t r i b u t i o n  
r eco rds  f o r  each and an ex tens ive  b ib l iography (pÃˆ480-49?) 

009Â EISMA,Ds, 1966, The d i s t r i b u t i o n  o f  benth ic  marine molluscs o f  t h e  main 
Dutch c o a s t o  He th+J0Sea  Keso 2 0  107-?63~ 

An eco log ica l  s tudy  with an Appendix (p, 756-162) o f  21 ben'tbic gastropods 
and 82 ben th i c  pelecypods l i v i n g  o f f  t h e  Dutch coas t ,  with l o c a l i t y  d a t a o  

010, DAUTZENBEEGfPÃ & FI&GHER,PoHo , 1925- Les rnollusques marins du ~ i n i s t e ' r e  e t  
e n  p a r t i c u l i e r  de l a  Region de Roscoffo TravÃˆSt  bi610Rosccff ( 3 ) ;  1-180~ 

A c h e c k l i s t  o f  4'19 s p e c i e s  ( i nc lud ing  2 n i i sppc )  with synonymy and d i s t r i b u -  
t i o n  records- within th'e Roscoff a r e a ,  and an. a l p h a b e t i c a l  index- 
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A r e c e n t  s t r and ing  of a Sowerby's beaked whale Mesoplodon bidens on the  I s l e  
of  Skye: a r eques t  f o r  more s t r and ing  records.  

M".C. Sheldrick:  Department of Zoology, B r i t i s h  Museum (Natura l  His tory ,  London, 
I SW7 5BD 

On 23rd August, 1977 a female Sowerby's beaked whale Mesoplodon bidens 
l s t r a n d e d a l i v e  a t  Strol lamus,  f i v e  mi l e s  north-west of Broadford, I s l e  of Skye. 

This animal, which s t randed  during the  l a t e  af ternoon,  was s t i l l  a l i v e  i n  very  
shallow water a t  19.00 hours  b u t  was found t o  be dead a t  09.00 the fol lowing 
morning when the  coastguard from Duntulm inspec ted  i t .  I t  was then below the  

l h igh water mark. 

A t  approximately the  same t i n e  two s i m i l a r  whales were repor ted  t o  be  ashore 
on the  southern end of the  I s l e  of Raasay, less than ten  mi l e s  away. One of these 
s t randed  a l i v e  i n  Raasay Bay and a f t e r  repea ted  at tempts  by two l o c a l  ferrymen 
t o  push i t  back out  the  whale even tua l ly  swam away. A t  a nearby rivermouth ~ another  whale was succes s fu l ly  rescued by hol iday  makers, and with the  he lp  of a 
rope and a small  boa t  t he  animal was towed ou t  i n t o  deep water.  A s  t he  exac t  
t iming of a l l  t h r e e  s t r and ings  i s  n o t  known i t  i s  n o t  c e r t a i n  how nany ind iv idua l s  
were involved a s  t h e  animal which d i ed  a t  Strol lomus might have been one of the  
previous ly  rescued animals.  

The animal s t randed  on Skye was in spec t ed  on 26th August and s tandard  
measurements and photographs were taken. The animal was 1 2 '  8!iu (3.87 raetres) 
long and the  maximum g i r t h  approximately 7 '  6" (2 .29 met res ) .  The stomach, 
duodenum and the  remainder of t he  i n t e s t i n e  were examined f o r  i d e n t i f i a b l e  food 
remains, b u t  ;the e n t i r e  a l imentary cana l  was found t o  be empty except  f o r  a 
number of p a r a s i t i c  worms. Samples of t hese  worms were taken and those from the  
f o r e  stomach and fundic  stomach have been i d e n t i f i e d  a s  Anisakis  simplex 
(Kematoda) w h i l s t  those from the i n t e s t i n e  have proven t o  be Te t r a b o t h r i u s  sp , 
( ~ e s t o d a )  . t h e  head of the  whale was removed and brought back t o  the B r i t i s h  
Museuia (Natura l  H i s to ry ) ,  where i n v e s t i g a t i o n  showed t h a t  t he re  were no p a r a s i t i c  
worms i n  the  a i r  sacks o r  n a s a l  passages.  

E ight  lamprey sears were p r e s e n t  on the  l e f t  f l ank  i n  an a r e a  v e n t r a l  t o  
t h e  d o r s a l  f i n .  Two d i s t i n c t  s i z e s  of s c a r  were apparent ,  though a l l  nade by 
the  s e a  lamprey Petrorayaon marinus. The smal le r  marks, two i n  number, were made 
by f i s h  es t imated  t o  be 17-18 inches  (44 eras.) i n  length,  and showed d i s t i n c t  
wh i t i sh  s c a r s  i n  t he  c e n t r e  where the  l i n g u a l  t e e t h  had attempted t o  bore i n t o  
the  sk in .  It i s  a l s o  of  i n t e r e s t  t o  no te  t h a t  i n  two sepa ra t e  cases  ' s k i d q  
marks, about 4 9  (11.5 cms.) long, were c l e a r l y  shown demonstrating the  d i f f i c u l t y  
these  f i s h  have i n  remaining a t t ached  t o  a f a s t  moving cetacean.  ' 

Between 1913 and 1977 t h i r t y  s t r and ings  of t h i s  spec i e s  have been recorded,  
inc luding  the  one descr ibed  above, and t h e i r  d i s t r i b u t i o n  i s  shown i n  F ig .  1. 

Cetacea s t randed  on the B r i t i s h  c o a s t l i n e  a r e  normally the  proper ty  o f  
t he  Crown, and have been so  s i n c e  a s t a t u t e  was enacted e a r l y  i n  the  14th  century ,  
a s  a r e  Cetacea caught i n  our c o a s t a l  waters .  However, i n  Scot land t h e  p i l o t  
whale, t he  b o t  t l e -nosed  whale and any o t h e r  spec i e s  n o t  exceeding twenty- f i v e  
f e e t  i n  length  a r e  no t  -'Fishes Royal '  nor  a r e  any cetaceans s t randed  on t h e  
c o a s t  i n  a r e a s  where the  r i g h t  of ownership has  s i n c e  passed from the  Crown t o  
the  Lord of t he  Manor. 

2 .  

Through the  involvement of t h e i r  department, t h e  Receivers of Wreck and 
O f f i c e r s  of H . M .  Coastguard inform the  Museum of  s t r and ings  and provide b a s i c  
d a t a  on s p e c i a l l y  prepared forms. They have done t h i s  s i n c e  1913. 

Anyone hear ing  of a s t r and ing  i s  reques ted  t o  n o t i f y  e i t h e r  the  n e a r e s t  
Receiver of Wreck, H.M. Coastguard S t a t i o n  o r  t h i s  Museum, without  delay and 
p re fe rab ly  by telephone. ( B r i t i s h  Museum (Nat. H i s t . )  01-589-6323). Should any 
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l o c a l  museum, u n i v e r s i t y  o r  any o t h e r  bona -- f i d e  i n s t i t u t i o n  be i n t e r e s t e d  i n  
obta in ing  specinens from any 'Royal F i s h '  they a r e  welcome t o  con tac t  t h i s  
museum f o r  permission t o  do so. In  p r a c t i c e  t h i s  permission w i l l  u sua l ly  be 
given though under no circumstances should any animal be touched beforehand. 
When such a u t h o r i t y  has  been granted  t h e  i n s t i t u t i o n  concerned should l i a i s e  with 
the  l o c a l  Receiver of Wreck o r  Coastguard S t a t i o n .  It must no t  be assumed t h a t  
ce taceans  s t randed  6n those p a r t s  Of the  c o a s t  t h a t  belong t o  Lords of the Manor 
can be taken o r  m u t i l a t e d  i n  any way without  t he  app ropr i a t e  permission. 
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The fol lowing r e fe rences  may be of i n t e r e s t  f o r  f u r t h e r  reading and 
information : 

Eraser ,  P.C. (1934-74). Reports on Cetacea s t randed  on the  B r i t i s h  c o a s t s ,  
11-14. London, B r i t i s h  Museum (Natura l  ~ i s t o r y )  , 

Harmer, S . F .  (1914-27). Reports on Cetacea s t randed  on the  B r i t i s h  coas t s .  
1-10. London, Br i t i sh  Museum (Natura l  H i s to ry ) .  

She ldr ick ,  M.C. Trends i n  the  s t r and ings  of Cetacea on the  B r i t i s h  
1913-72. - Mamaal Rev., 5 ,  No. l . ,  pp.  15-23. 

Frequnncies of t he  Species  1913-1976 N~~~~~ of 
Species  records  

Common porpoise (Phoceona phoceona) 
Bott le-nosed dolphin (Tursiops t runca tus )  
Common dolphin (Delphinus de lph i s )  - 
Lesser ro rqua l  (Balaenop t e r a  acu to ros  t r a t a )  
P i l o t  whale (Glebicephala  melaena) 
White-beaked dolphin (Lagenorhynchus a l b i r o s t r i s )  
Bott le-nosed whale (Hyperoodon ampullatus) 
R i s s o ' s  dolphin (Grampus g r i s e u s )  
K i l l e r  whale (Orcinus orca)  
White-sided dolphin (Lagenorhynchus acutus)  
Cuvier ' s  whale (Ziphius c a v i r o s t r i s )  
 in whale (Balaenop t e r a  physalus)  
Sowerby ' S  beaked whale (l&?~oplodon bidens) 
Sperm whqle ( P l y s a t e r  catodon) 
Fa l se  k i l l e r  whale (Pseudorca c ra s s idens )  
S e i  whale (Balaenoptera  b o r e a l i s )  
Euphros yne dolphin ( S t e n e l l a  coeru leoa lba)  
Blue whale (Balaenop t e r a  musculus) 
True ' s beaked whale (Mesoplodon rairus) 
Narwhal (Monodon raorioceros 1 
Pigmy sperm whale (Kog iab rev iceps )  
White whale (Delphinap t e rus  leucus)  

coas ts .  

Order of  
frequency 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21  = 
21 

I n  add i t i on  t o  those l i s t e d  above t h e r e  have been a number of Cetacea 
s t randed  which could no t  be i d e n t i f i e d  from t h e  in fo rna t ion  given. 
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Ryland, S. S. ,  and Hayward, P . J .  , B r i t i s h  Anascan Bryozoans. - 
Synopses of the B r i t i s h  Fauna (New S e r i e s ) ,  No. 10. (Ed. Doris M. Kermack) - 

London, Academic P r e s s . '  P r i c e  Â£3.90 

The problems involved i n  t he  i d e n t i f i c a t i o n  of Bryozoa have no t  been made 
any e a s i e r  by the  f a c t  t h a t ,  u n t i l  r e c e n t l y ,  t he  main source of  re ference  was 
a monograph produced by Hincks i n  1880. Over t h e  l a s t  f i f t e e n  years  o r  so ,  the  
t a sk  of  i d e n t i f y i n g  t h e s e  d e l i g h t f u l ,  i f  somewhat confusing l i t t l e  animals ha8 
been l igh tened  due t o  t he  e f f o r t s  of Professor  Ryland and h i s  co-workers. B y . '  
publ i sh ing  t h i s  s i g n i f i c a n t  synopsis ,  t h e  Linnean Socie ty  has  now made a l a r g e  
s e c t i o n  of the  Bryozoa i d e n t i f i a b l e  by n o n - s p e c i a l i s t  workers, and the re  i.9 t he  
promise of a second synopsis ,  dea l ing  with t h e  Ascophora, i n  the  near  fu tu re .  I n  
t h e  synopsis  under review, the au tho r s  c a r e f u l l y  descr ibe  b a s i c  morphological and 
anatomical f e a t u r e s ,  and r e l a t e  t hese  t o  t he  sometimes b a f f l i n g  appearance of  
c e r t a i n  spec ies .  There a r e  comprehensive sec t ions  on reproduct ion,  l i f e - h i s t o r i e s  
and ecology, with n o t x  on a n d  a d e t a i l e d  account of f i x a t i o n ,  p re se r -  
va t ion  and handl ing techniques. Keys to genera -are concise and c l e a r ,  and a- 
f u r t h e r '  key $0 t h e  p lanktonic  cyphonautes l a r v a e  i s  most 'usefu l .  Within genera,, 
keys a r e  given f o r  the  determinat ion of over seventy spec i e s  l i k e l y  t o  occur - in  
B r i t i s h  s e a s ,  i nc lud ing  those reaching t h e  extreme l i m i t s  of t h e i r  range around 
our  southern o r  nor thern  shores ,  I l l u s t r a t i o n s  a r e  f i r s t - c l a s s ,  and comprehensive 
no te s  on each spec i e s  a r e  appended t o  t h e  d e t a i l e d  desc r ip t ions .  

The au thors  s t r e s s ,  and I would agree  wholeheartedly, t h a t  a c l e a r  under- 
s tanding  of b a s i c  morphology and terminology i s  e s s e n t i a l  before  spec i e s  can be 
succes s fu l ly  keyed out .  The terminology i s  complex and the  animals may assuae 
amazing forms, bu t  t he re  i s  no s h o r t  c u t  t o  t he  successfu l  i d e n t i f i c a t i o n  of 
bryozoa, and the cons iderable  labour  of understanding the make-up of t hese  animals 
cannot be avoided. This i s  where the  profuse  accounts of morphology i n  the  
beginning of t he  synopsis  come i n t o  t h e i r  own, and the thoughtful  add i t i on  of a 
g los sa ry  g r e a t l y  a i d s  a s l i g h t l y  confused newcomer t o  the  phylum. 

A few minor c r i t i c i s m s  come t o  mind. An explanat ion of why formalin should 
n o t  be used f o r  t he  p re se rva t ion  of ca lcareous  bryozoa ( i t s  a c i d i c  p r o p e r t i e s  
cause breakdown of carbonates)  would have been welcome, s i n c e  many amateur workers 
have d i f f i c u l t y  i n  ob ta in ing  e thanol .  The imprecise  n a t u r e  of 'hypochlor i te '  f o r  
c leaning  co lon ie s  i s  a l i t t l e  confusing. Mention i n  the  foreword of the  economic 
importance o-f bryozoa as  fou l ing  organisms has n o t  been elaborated.upon i n  t he  
t e x t ,  wheri-e perhaps i t  deserves some mention. But t hese  a r e  small  d e t a i l s ,  and 
should n o t  d e t r a c t  from the  f a c t  t h a t  t h i s  synopsis  s e t s  a s tandard  which o t h e r s  
w i l l  f i n d  d i f f i c u l t  t o  follow. I n  t i n e s  when va lue  f o r  money has become almost 
an obsess ion ,  t h i s  synopsis  n u s t  b e  one of t he  b e s t  barga ins  on the  bookshelves. 

G.  Saaldon, . I 

Department of Natura l  H i s to ry ,  Royal S c o t t i s h  Museum, Edinburgh. 

OR Mobile L i t t o r a l  fihvironmen t s  
y 1 '  

An example o f  t h e  l i t t o r a l ' h a b i t a t  which i s  perhaps i n s u f f i c i e n t l y  considered 
by marine ecologi^-sts is, t h a t  t o  be found on s h i p s  h u l l s ,  the'  primary concern with 
whith Qould seem to be i t s  removal. I n  f a c t  such a t h a b i t a t ;  answers many of the  
needs (and c r i t i c i s m s )  of b i o l o g i s t s  with regard  t o  t h e "  "rockyrr l i t t o r a l - .  For 
example, t he  e f fecfc ive .uni - fomi ty  of the  h u l l - s u b s t r a t e - i o l v e s  problems of 
q u a n t i t a t i v e  samplihg wi'th regard  t o  sample a r e a s ,  ,while t he  very  mob i l i t y  of 
t h i s  environment al lows a degree of remote sampling with the  m i n i a u h o f e f f o r t  on 
the  park Of t h e  b i o l o g i s t .  A t  the. same t i n e ,  the  e f f e c t s  of t i d a l  a c t i v i t y  a r e  
non- exis'een't o the? than the  a r t i f i c i a l ,  " incursion" caused by the  loading of 
t h e  v e s s e l .  ' ,  

It must,  however, be accepted t h a t  t h e  community s t r u c t u r e  w i l l  be r e l a t i v e l y  
a r t i f i c i a l  with regard  t o  the, l i m i t a t i o n  of  pe l ag ic  s e t t l emen t  and r a p i d  development 
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between defoul ing ope ra t ions ,  and the  v a r i a t i o n  i n  phys i ca l  condi t ions  of t he  
1 surrounding water as the  sh ip  moves from p o r t  to p o r t .  

I n v e s t i g a t i o n s  of such communities a r e  rewarding with regard t o  community 
s t r u c t u r e ,  q u a n t i t a t i v e  biology,  and records  of spec i e s  (bear ing  i n  mind the  
obvious problems with regard  to type / record  l o c a l i t i t e s ) ;  one would thus hope t o  
s e e  l i a i s o n  between marine i r i s t i t u t i o n s  and shipyards where defoul ing ope ra t ions -*  
make t h i s  'environment ava,ilable t o  the  b i o l o g i s t .  Such a  l i a i s o n  is developing 
a t  the  Dove Marine Laboratory wi th  regard  t o  the  Tyne yards ,  

I 

, I n  Decembef, 1974, two duc tb in fu l s  of m a t e r i a l  were obta ined  from Redhead's 
s h i p y a r d o n  the  Tyne as they were befoul ing  the  M , V ,  A r c t i c  Shore* The v e s s e l  , 

had beep c l ea red  i n  A p r i l ,  1974, land had spent  the in te rvening  months on the  Gold 
Coast of Af r i ca .  In this ' t ime i t  bail developed a  foul ing  community, based on 
Balaous t;;Lntinnabu&g, of an av6rage th ickness  of l O c m 6 ,  which was causing a  
decrease of some t h i r t y  p e t  c e n t  i n  s h i p ' s  speed; un fo r tuna te ly  the sample a r e a  
was n o t  recorded, and no q u a n t i t a t i v e  analyses  of community s t r u c t u r e  have been 
performed. 

No- p l a n t s  were observed i n  thte sample. The dominant animal was 2 .  
t intinnabuluin, ranging i n  s i z e  from 5 t o  85raiit- (he igh t ) ,  and t h i s  spec i e s  formed i 

a $ c o n d a r y  s u b s t r a t e  f o r  the rernain:?er of the coqmunity, of which the  most 
dominant spec i e s  w^ve  Mytilus , a common West A f r i c a n  mussel,  and a  hydrozoan 
a s  y e t  u n i d e n t i f i e d ,  forming a dense cover over m o s t o f  ' t h e  barnacles .  These 
th ree  spec i e s  were by f a r  the most dominant, and i n  the case  of the l a t t e r  two 
s u r p r i s i n g l y  exclusive, s i n c e  no o t h e r  hydroids or biva lves  Mere found i n  the  

young specimens of o t h e r  barnac les ,  e B g .  ConiAxodema, were p r e s e n t 9  
probably having s e t t l e d  on the re-2urx-i voyage. 

Within t h i s  s e s s i l e  growth were many polychaetes  (most un iden t i f i ed ,  bu t  
inc luding  Kcrcis  s p i )  and am>hipod c rus t acea ;  though the l a t t e r  were f a m i l i a r  
spec i e s  which may again be assumed t o  have s e t t l e d  i n  t r a n s i t  o r  i n  the Tyne. 
Ten specimens of  an  u n i d s n t i f i e d  t ana id  were r e t r i e v e d ,  a s  were twenty-three 
specimen& o f  a pycnogonid of a h i t h e r t o  undesribed spec ies :  the  l a t t e r  has s i n c e  
been named Ecdeis p i c t a  n .  sp.  (Bamber, "-I p r e s s ) ,  and_ type specimens a r e  a t  t he  
B r i t i s h  .Museum ( i nc lud ing  the holotype)  and South Shgelds museum. It i s  p o s s i b l e  
t h a t  the  hydroid and t ana id  a r e  a l s o  new t o  sc ience .  

I h i s  example demonstrates the  va lue  of fou l ing  communities with regard  t o  
ob ta in ing  examples of non-local  Sauna, of  unusual community s t r u c t u r e  and, i n  t h i s  
case  a t  l e a s t ,  of unusua l  species: The i d e n t i f i c a t i o n  work a l r eady  perfamed on 
fou l ing  o r g ~ n i s a s  by r e sea rche r s  concerned with de- and an t i - fou l ing  means t h a t  
the  appcararice cf  aev cpecien i s  u n l i k e l y  t o  be frequent .  However the  s t r u c t u r e  
and i n t e r - r e l a t i o n s h i p s  of the fou l ing  popula t ion  as convenient examples of 
'young" l i t t o r a l  corninunities warrants  f u r t h e r  i n v e s t i g a t i o n .  

', 

Roger Bamber, 
Dove Marine Laboratory,  Cul le rcoa ts .  

l On Saturday,  19th t l o~enbe r  the  Royal S c o t t i s h  Museum rece ived  a  r e p o r t  
f r o m  North Berwick p o l i c e  tha t  a  l a r g e  squid  had s t randed  on the foreshore.  

~ Arthur  Clarke and David Heppell  of t he  Department of Natura l  His tory  rushed t o  
t h e  scene and found the  squid was a  21  f o o t  specimen of Arch i t eu th i s  dux 
Steens t rup  i n  e x c e l l e n t  condi t ion .  The squid was photographed and measured, 
then taken t o  the  museum f o r  f u r t h e r  s tudy.  It was decided t o  make a d i s s e c t i o n  

1 of the animal a s  very  l i t t l e  i s  known of t he  i n t e r n a l  organs of these  cephalopods. 

l 
The d i , ~ ~ e c t i o n  was c a r r i e d  ou t  by Graham Ol ive r  with the  co l l abo ra t ion  of David 
Heppell  and Andrew Packard of Edinburgh Un ive r s i t y ,  Photographs were taken a t  
each s t a g e  and the  animal has  been preserved.  This specimen, an immature female, 
w i l l  be r epo r t ed  i n  d e t a i l  e lsewhere;  t he  ch ief  dimensions were a s  follows:- 

l 

mantle  length  161cm., head 43cm., arms 230cm., t e n t a c l e s  440crn., caudal f i n  67 x I - -  
l < 

55 cm. These large squids a r e  so seldom encountered t h a t  any specimen should be 
t i m e d i a t e l y  r epo r t ed ,  no ma t t e r  what time of t he  day o r  n i g h t ,  t o  the Royal 
I S c o t t i s h  Museum, Edi-burgh, o r  B r i t i s h  Museum (Natura l  H i s to ry ) ,  London. 

David Heppell. 
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