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The f i r s t  Annual General Meeting and Spring Seminar h e l d  i n  conjunct ion with 
t h e  L i t t o r i n i d  Research Group a t  Manchester Museum on the  24th and 25th February. 
1978 proved a resounding success ,  due t o  the cons iderable  enthusiasm and involvement 
of our  h o s t s ,  t o  whom we extend our  s i n c e r e  thanks. 

The theme of the  symposium, "The Spec ies  Problem", proved most s t imu la t ing ,  
and i s  p a r t i c u l a r l y  r e l e v a n t  a t  t h i s  pe r iod  i n  time when the  I n t e r n a t i o n a l  Commission 
on Zoological  Nomenclature have j u s t  i s s u e d  t h e i r  d r a f t  proposals  f o r  t h e  t h i r d  
Code of Zoological  Nomenclature. It i s  suggested members may wish t o  consu l t  t h i s  
most important document and forward t h e i r  views t o  t he  Commission a t  t he  e a r l i e s t  
oppor tuni ty  . 

I n  t h e  l i g h t  of t he  l i v e l y  d iscuss ion  a t  t he  meeting on the  v a l i d i t y  of types,  
i t  i s  hoped t h a t  members w i l l  send i n  t h e i r  comments ( ~ o u r n a l i s t i c  secrecy  being 
guaranteed i f  requi red)  for pub l i ca t ion  i n  f u t u r e  news le t t e r s .  

On a sadder  note .  i t  i s  with cons iderable  concern t h a t  we no te  t he  r ecen t  
Amoco Cadiz d i s a s t e r  i n  the l 'Engl ishw Channel, and we extend our commiserations 
t o  our  co l leagues  a t  Roscoff.  

F i n a l l y ,  members a r e  reminded t h a t  c o n t r i b u t i o n s  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, Mr. F.R. 
Woodward, South Sh ie lds  Museum and A r t  Gal le ry ,  Ocean Road, South Sh ie lds ,  Tyne 
and Wear, NE33 21&, o r  t o  t h e  Hon. Sec re t a ry  of Porcupine, D r .  Shelagh M. Smith, 
Royal S c o t t i s h  Museum, Chambers s t r e e t ,  Edinburgh, EH1 UF. 

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

64

Porcupine Marine Natural History Society (www.pmnhs.co.uk) newsletter archive

http://www.pmnhs.co.uk/


-65- 
COMMITTEE NEWS 

Minutes of  the F i r s t  Annual General Meeting h e l d  a t  Manchester Museum on Saturday, 
25th February, 1978 a t  09.30hrs. 

John B. Wilson took the  cha i r .  

I Minutes of  the  Business Meeting held  on 13th February. 1978 were accepted unread. 

Items 1, 2 and 3 which w i l l  be published i n  the next  number of the  Porcupine 
Newsletter were read ( i n  the  case o f  2 demonstrated on the  blackboard) and accepted 
with no discussion. 

I 1. Hon. Sec re ta ry ' s  Report. Adoption proposed by Elizabeth P l a t t s .  

l Seconded by Bob Ear l l .  

2. Hon. Treasurer 's  Report. Adoption proposed by Tom Gascoigne. 
Seconded by Adrian Norris.  

3. Hon. E d i t o r ' s  Report. Adoption proposed by Bob Ear11. 
Seconded by Roger Barnber. , 4 

The Record's Convenor, having no news, d i d  not  g ive  a Report, however, i t  was 
hoped t h a t  records f o r  which there  was no recording scheme would be lodged with him 
( s e e  any o the r  business).  

4 .  David Wpll gave a b r i e f  out.line of the  progrsqs made by the  sub-committee 
on Recording grids.  

David McKay suggested t h a t  a t  the  present  stage of planning i t  should be es tab-  
l i s h e d  how many records the re  are t o  b e  processed nnd quoted a f igure  of  over 10,000 
po in t  records fo r  marine molluscs for E. Scotland alone. He suggested t h a t  l o c a l  
a u t h o r i t i e s  e spec ia l ly  i n  Scotland should be prodded i n t o  s e t t i n g  up regional  cen t res  
a s  i n  England. Eve Southward considered t h a t  the  g r e a t e s t  achievement of  the  g r i d  A 

sub-committee was t o  g e t  B,R.C. t o  consider po in t  records (not  only records grouped 
by g r i d  square).  David McXay suggested t h a t  record cards should be one-sidedA4 t o  
promote ease of  use and s tarage* Shelagh Smith pointed out  t h a t  t h i s  would avoid 
e r r o r s  i n  photocopying. B i l l  F e t t i t t  s a i d  that recording had been overtaken by events ,  
the  present  system waa cumbersome, coaipisterisation is  e a s i e r  now (he has been asked to 
submit a r epor t  on the N.3. England Col lec t ion  Research Unit  to  the  g r i d  sub-committee). 

5. Elect ion of  of f ice-bearers .  

A l l  o f f ice-bearers  were r e -e lec ted  without d i s s e n t  by those present .  

Elect ion of Council Members. 

Council members were e lec ted  by the  sane process. 

Trevor Nor ton 's r e t i r a l  was intimated. 

Council Member.9 now are:- 

John Cullinane, Bob E a r l l ,  John Gordon, Ei f ion  Jones,  Adrian Norris ,  
Erendan O'Connor, A l a s t a i r  Somerville, Eve Southward, Geoff Swinney, 
John Wilson. 

6. The discussion of the  format of f u t u r e  meetings generated l i v e l y  cont r ibut ions .  
David Erwin voiced opinions of those who favoured one meeting per  year only, t h i s  
meeting t o  be a bumper meeting t o  which many people would be a t t r a c t e d ,  Frank Evans 
pre fe r red  a t  l e a s t  two meetingsper year.  H e  d id  no t  wish t o  see meetings shrink.  
Elizabeth P l a t t s  agreed with t h i s  and David McKay considered that one meeting per  year  
inadequate f o r  meeting people. Fred Woodward suggested t h a t  we should t r y  and have 
j o i n t  ventures with o the r  Socie t ies .  David Heppell pointed out  t h a t  more people had 
been w i l l i n g  t o  t r a v e l  considerable d is tances  than was o r i g i n a l l y  envisaged. It was 
hard  work organising,  e spec ia l ly  obta in ing speakers - f o r  more than two q u a l i t y  meet- 
ings  per  year. It was a l s o  suggested t h a t  Univers i ty  vacat ion times were a t t r a c t i v e  
because the  Unive r s i t i e s  then could provide r e s i d e n t i a l  accommodation f o r  evening 
chats. Elizabeth P l a t t s  then formally proposed t h a t  a vote  should be taken as to 
whether the re  should be only one, o r  more than one, main meeting. Two t h i r d s  of those 
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presen t  were i n  favour o f  two o r  more meetings, a t  the  d i s c r e t i o n  of the  committee. 
Fur ther  con t r ibu t ions  suggested t h a t  t h e r e  could be a d d i t i o n a l  mini-meetings and f i e l d  
meetings with o t h e r  groups. The main meet ing(s)  should be during vaca t ion ,  t he  A . G . M .  
should be i n  one p lace ,  t he  o t h e r s  a t  va r ious  p l aces .  

7. Any o t h e r  bus iness .  

I The P o r t a f e r r y  meeting was in t imated .  

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

Porcupine was inaugurated j u s t  over  a year  ago with the  f i r s t  meeting i n  Edinburgh 
the  12th - 13th February, 1977. The success  of  t he  f i r s t  year  may be judged i n  terms 

l of 120 members, t h r e e  meetings ( t h i s  Manchester one being the fou r th )  and four  News- 
l e t t e r s  . Each Porcupine Newsletter con ta ins  proceedings of t h e  previous meeting and 
the  p rov i s iona l  programme of  t he  nex t ,  t he re fo re  i n  t h i s  r e p o r t  I s h a l l  b u t  b r i e f l y  
summarise the  year's bus iness .  

The f i r s t  meeting - i n  Edinburgh took the  theme Marine Recording and a t t r a c t e d  
74 people,  who a s  one who was p re sen t  commented "voiced 74 d i f f e r e n t  opinions". I hope 
t h a t  Porcupine w i l l  cont inue  a s  i t  s t a r t e d  and w i l l  remain a forum f o r  d i v e r s i t y  of 
express ion ,  the  second meeting took p l a c e  on Tyneside i n  June  a t  which t h e  main top ic s  
were p re se rva t ion  and f i x a t i o n  techniques and marine photography. F i e ld  excursions 
t o  Whitburn S t e e l  and S t .  Mary's I s l a n d  were included,  23 people at tended.  The t h i r d  
meeting was a t  Card i f f  i n  October wi th  a theme of p a r a s i t e s  and symbionts which 
a t t r a c t e d  24 people.  I n  add i t i on  t h e r e  was a f i e l d  week i n  Orkney a t  t he  end of  August 
under t h e  auspices  of t h e  B io log ica l  Recording i n  Scot land Committee, amongst o t h e r s ,  
9 Porcupine members were the re  d e s p i t e  d i f f i c u l t i e s  caused by a f e r r y  s t r i k e .  

Porcupine has  o t h e r  a c t i v i t i e s ,  a t  p re sen t  r a t h e r  more behind the  scenes,  which 
were s t a r t e d  a s  the  r e s u l t  of d i scuss ion  a t  t h e  Edinburgh meeting. A sub-committee 
has considered g r i d s  used a s  bases of marine recording.  I t  i s  e a s i e r  t o  p u b l i c i s e  
t he  methods a t  p re sen t  i n  use  o r  proposed than t o  r econc i l e  systems which a r e  i d e a l l y  
s u i t e d  t o  t h e i r  i n d i v i d u a l  purposes b u t  a r e  no t  compatible below a s o p h i s t i c a t e d  
computerised l e v e l  which would r e q u i r e  a much g r e a t e r  amount o f  manual process ing  of 
a c l e r i c a l  n a t u r e  n o t  a t t r a c t i v e  t o  marine b i o l o g i s t s  than was o r i g i n a l l y  envisaged. 

Pub l i ca t ion ,  i n  loose l e a f  form, of a guide t o  f a u n a l / f l o r a l  l i s t s  and sys temat ic  
keys i s  i n  progress  and i s  f inanced i n  p a r t  by a g r a n t  from the  World W i l d l i f e  Fund. 
The f i r s t  ins ta lment  should appear t h i s  summer. The only way t h i s  pub l i ca t ion  can 
be t h e  success  t he  deinard f o r  i t  would p r e d i c t  i s  f o r  i t  t o  be a j o i n t  e f f o r t  by a l l  
Porcupine members. Submissions of e n t r i e s ,  e s p e c i a l l y  those  conta in ing  c r i t i c a l  
comments a s  we l l  a s  t h e  ba ld  r e f e rence ,  a r e  u rgen t ly  and con t inua l ly  requi red .  The 
pub l i ca t ion  committee ( c / o  David Heppell  o r  Shelagh Smith, Royal S c o t t i s h  Museum, 
Edinburgh) i s  n o t  iirgus and has  n o t  time t o  perform l a t t e r d a y  labours  of Hercules  and 
can e a s i l y  overlook n o t  only the  obscure b u t  a l s o  the  most obvious and u s e f u l  works 
n o t  i n  i t s  own f i e l d .  

Shelagh Smith 

Fur ther  Meetings 

Porcupine Meeting i n  I r e l a n d  on Marine Meiofauna 

A weekend course June  23rd-25th , .  1978 a t  the  Queen's Univers i ty ,  Marine 
Biology S t a t i o n ,  P o r t a f e r r y ,  Co. Down. 

The course  i s  designed t o  i n t roduce  members t o  the  d i v e r s e  and i n t r i g u i n g  i n t e r -  
s t i t i a l  fauna of sand and s h e l l - g r a v e l  and t o  t h e  gene ra l  e x t r a c t i o n  and o t h e r  
techniques used i n  i t s  study. A wide range of sediment occurs  around P o r t a f e r r y  so  
i n  a d d i t i o n  t o  t h e  commoner meiofaunal groups such a s  c i l i a t e s ,  t u r b e l l a r i a n s ,  
nematodes and copepods i t  should be p o s s i b l e  t o  demonstrate some of the  ' r a r e r '  
i n t e r s t i t i a l  c o e l e n t e r a t e s ,  a r ch ianne l id s ,  g a s t r o t r i c h s  and molluscs.  There w i l l  a l s o  
be ample o p p o r t u n i t i e s  t o  i n v e s t i g a t e  l a r g e r  organisms. 

/ 
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Prov i s iona l  programme: 

Friday,  23rd. Ar r ive .  Evening meal a t  18.30 followed by in t roduc to ry  t a l k  
by P a t  Boaden. 

Saturday,  24th.  Morning f i e l d  c o l l e c t i o n .  Pre-lunch t a l k  "Marine C i l i a t e s "  
by J i m  Parker .  Post- lunch t a l k  "Sof t  t axau  by Pa t  Boaden followed by l abo ra to ry  
s e s s ion  on e x t r a c t i o n ,  i d e n t i f i c a t i o n  and o t h e r  techniques.  Evening meal followed 
by "Nematodes" from Howard P l a t t .  

Sunday, 25th.  Opt iona l  shore  excursion.  Laboratory s e s s ion  and demonstration 
cont inues .  Lunch. Discussion.  Departure .  

R e s i d e n t i a l  accommodation w i l l  be a t  t h e  Marine Biology S t a t i o n  which i s  
s i t u a t e d  on t h e  s e a  f r o n t  i n  P o r t a f e r r y .  Depending on numbers i t  w i l l  probably be 
necessary  t o  sha re  2 - 4 pe r  bedroom. The c o s t ,  i n c l u s i v e  of meals,  w i l l  be Â£1 per  
head. There i s  a  smal l  h o t e l  ad j acen t  t o  t he  Marine S t a t i o n  ( e n q u i r i e s  t o  P o r t a f e r r y  
Hote l ,  The S t rand ,  P o r t a f e r r y )  bu t  p a r t i c i p a n t s  a r e  encouraged t o  s t a y  a t  the  S t a t i o n  
i t s e l f .  It should be p o s s i b l e  t o  a r r ange  e x t r a  meals,  e t c . ,  f o r  anyone a r r i v i n g  
e a r l y  o r  wishing t o  s t a y  on (al though another  course  i s  a r r i v i n g  on the  Sunday 
evening).  

Pre l iminary  bookings and e n q u i r i e s  by l e t t e r  o r  phone by 1 s t M a y  p lease .  F i n a l  
arrangement by 1st June .  

The D i r e c t o r ,  
Marine Biology S t a t i o n ,  
P o r t a f e r r y  BT22 IPF 
NORTHERN I R E U N D  . 
Telephone P o r t a f e r r y  (024772) 230. 

Supplement t o  t h e  Orkney F i e l d  Tr ip  

L i s t  of  Demospongia i d e n t i f i e d  from t h e  Orkney shores  (28 th  August-1st-.September 1977) 

TETRAC TINOMORPHA 

EOMOSCLEROPHQRIDA 

Osca re l l i dae  

Oscarella E u l a r i s  (Schmidt) 
Bi rsay ,  S t .  Margaret 

CERACTINQMORPHA 

HALT. CHONDXIDA 
Hal ichondr i idae  

Hal ichondr ia  bowerbanki Burton 
Bi rsay  

Hal ichondr ia  panicea  ( P a l l a s )  
Holm of  Howton, Bi rsay  

Hal ichondr ia  sp.  ( c f .  g. d i v e r s i s p i c u l a t a  Burton) 
Holm of  Howton, Bi rsay  

Hymeniacidonidae . 

Hymeniacidon sanguine2 (Grant)  
Bi rsay  

Esperiopsidae 

Espe r iops i s  fucorum (Esper)  
Bi rsay  

C r e l l i d a e  

Pytheas ro sea  ( ~ o p s e n t )  
S t .  Margaret 
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Hymedesmiidae 

S ty los t i chon  plumosum ( ~ o n t a g u )  
S t .  Margaret 

Hal ic lona  spp. ( a t  l e a s t  2  spec i e s )  

Notes:- The complete ' i d e n t i f i c a t i o n  of Hal ichondria  sp.  would r e q u i r e  a  
comparison with the  type specimen, and t h a t  of Hal ic lona  spp. a  rev is ion  of t h e  nor th-  
european spec i e s  of t h e  family. 

- Pytheas rosea ,  f o u n d a t  S t .  Margaret,  p r e sen t s  some l i t t l e  d i f f e r ences  with 
the  English Channel specimens: the to rno ta  a r e  smal le r  (about  190-205 p) and the  
c o r t i c a l  acan thos ty l i  have more numerous and s h o r t e r  sp ines .  ~ e v e r t h e l e s . ~ ,  t he re  i s  
no major reason f o r  s epa ra t ing  i t  from the  t y p i c a l  X. r o s e a  ( ~ o p s e n t ) .  

Louis Cabioch 

The o f f i c i a l  ve r s ion  of D r .  Harford Williarns d iscuss ion  a t  Cardiff  was l o s t  i n  
Her Majes ty ' s  p o s t a l  s e r v i c e s ,  consequently only the  l e c t u r e  no te s  appeared i n  t h e  
l a s t  e d i t i o n  of t he  Newslet ter .  We apologise  f o r  any inconvenience t h i s  may have 
caused D r .  Williams and our  readers .  

The summary of  the  d i scuss ion  i s  now p r i n t e d  i n  f u l l  below. 

Monogeneans and ces todes  i n  marine h o s t s  

By Harford Williams* 

The Open Un ive r s i t y  i n  Wales 

An e s t ima te  was given of t he  number of  papers  publ i shed  on monogeneans s i n c e  
1758, known spec i e s  and those which remained t o  be discovered and descr ibed.  I n  t h i s  
r e spec t  monographs by Sproston 1946 and Hargis  e t  a1 1969 had been invaluable .  A 
d e f i n i t i o n  of the  monogeneans emphasized t h a t  they a r e  with r a r e  exception p l a t y h e l -  
minth p a r a s i t e s  of t he  sk in  and g i l l s  of f i s h ,  spec ies  s p e c i f i c  t o  t h e i r  h o s t s ,  have 
a  s ing le -hos t  l i f e - c y c l e  (wi th  r a r e  bu t  s i g n i f i c a n t  except ions)  and l o c a t e  h o s t s  by 
means of a  s h o r t - l i v e d  free-swimming l a r v a  known a s  an oncomiracidium. 

The t a l k  concent ra ted  on the o b j e c t i v e s  o f  r e c e n t l y  publ ished papers  i n  t e s t i n g  
two i n t e r e s t i n g  hypotheses: 

i. Eggs a r e  produced by monogeneans and the  the  f e r t i l i z e d  ovum wi th in  these  
eggs reach the  i n f e c t i v e  c i l i a t e d  s t a g e  when the  h o s t s  a r e  most vu lnerable  t o  a t t a c k  
i . e .  when they a r e  r e s t i n g ,  shoa l ing ,  congregat ing f o r  spawning o r  concent ra ted  i n  
l o c a l i z e d  feeding grounds, 

ii. Tapeworms have evolved from monogeneans. 

With the  a id  of t r anspa renc ie s  a t t e n t i o n  was the re fo re  given to: 

i. Egg-production i n  r e l a t i o n  to  h o s t  behaviour i n  Protancyrocephalus,  
Mazocraas and Gas t rocoty le .  

ii. Dest iny of t he  eggs i n  Ni tzchia ,  Entobdel la  and Acanthocotyle.  

iii. Incubat ion  per iod  i n  Acanthocotyle and Dictyocotyle .  

i v .  Hatching of  t he  oncomiracidium i n  Leptocotyle ,  Rajonchocotyle,  
Squalonchocotyle,  Acanthocotyle and Entobdel la .  

v. Behaviour of t he  l a r v a  i n  Entobdel la  and Acanthocotyle.  

v i .  Invas ion  of f i s h  h o s t s  by Entobdel la .  

The a p p l i c a t i o n  of  t hese  observa t ions  i n  r e l a t i o n  t o  evolu t ionary  and f i s h e r i e s  
biology was emphasized. For i n s t ance  i t  i s  now p o s s i b l e  t o  p r e d i c t  the  behaviour of 
h a l i b u t  from the  ha tch ing  behaviour ( a t  dusk) of t he  egg of Entobdel la  h ippogloss i .  

* Honorary Research Assoc ia te ,  The National  Museum of Wales. 
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The behaviour of  Entobdel la  so l eae  and th ree  spec i e s  of Diclidophpra i s  a l s o  d i r e c t l y  
r e l a t e d  t o  t he  behaviour of  t he  h o s t  spec i e s .  

It was concluded t h a t  l e s s  than a dozen of we l l  over a 1000 spec ies  of  monogeneans 
have been s tud ied  i n  depth. Recent ly accumulated knowledge on these  however does 
support  t he  view t h a t  tapeworms have evolved from monogeneans. The important p o s i t i o n  
of  Gyrocotyle i n  t h i s  ma t t e r  was h igh l igh ted ,  

The t a l k  was based on some o r i g i n a l  observa t ions  and the  following r e fe rences  
i n  p a r t i c u l a r  conta in  many a d d i t i o n a l  sources of information.  

Kearn, G . C .  (1973) 
An endogenous c i r cad ian  ha tch ing  rhythm i n  t h e  monogenean sk in  p a r a s i t e  Entobdel la  
so leae ,  and i t s  r e l a t i o n s h i p  t o  t he  a c t i v i t y  rhychm of t he  h o s t  (Solea  so lea) . '  
Paras i to logy ,  66, 101- 122. ' 

Kearn G . C .  (1974) 
Nocturnal ha tch ing  i n  the  monogenean sk in  p a r a s i t e  Entobdel la  h ippogloss i  from the  
h a l i b u t ,  Hippoglossus hippoglossus.  
P a r a s i t o l o g y , 6 8 ,  161-172. 

Kearn, G . C .  (1974) 
The e f f e c t s  o f  f i s h  s k i n  mucus on ha tch ing  i n  the monogenean p a r a s i t e  Entobdel la  
so l eae  from the  sk in  of the common s o l e $  Solea s o l e a .  

f& 173-188. 

W - 
Behaviour o f  monogeneans. In  Behavioural Aspects  of P a r a s i t e  Transmission. 
Z o o l o g i c a ~  J o u r n a l  of t h e  ~ i c n e a n  Socie ty ,  z, Supplement l, 19-30. 

Macdonald, S. ( 1974) 
Host sk in  mucus a s  a ha tch ing  s t imu lan t  i n  Acanthocotyle lob ianchi ,  a monogenean from 
the  s k i n  of Raja  spp. 
Paras i to logy ,  68, 331-338. 

Macdonald, S. (1975) 
Hatching rhythms i n  t h r e e  spec i e s  of Dicl idophora ( ~ o n o g e n e a )  with observa t ions  on 
h o s t  behaviour.  
Pa ra s i to logy ,  71. 211-228. 

Spros ton, N. G. ( 1946) 
A synopsis  of the  monogenetic trematodes. 
Zoological  Soc ie ty  (London). 25, ( 4 ) ,  185-600. 

The Species  Problem: Aspects r e l a t i n g  t o  European aariae fauna. 

This meeting was h e l d  on 24125th February, 1978 a t  t he  Manchester Museum, 45 
members and f r i e n d s  being p re sen t ,  r ep re sen t ing  a l l  p a r t s  of t h e  U . K . ,  wi th p a r t i c u -  
l a r l y  s t rong  cont ingents  from I r e l a n d ,  no r th  and south.  

- 
The meeting opened with a s h o r t  speech of welcome by the  Di rec to r  of t he  Museum, 

Mr. A .  Warhurst, and the s c i e n t i f i c  proceedings then go t  o f f  t o  a f l y i n g  s t a r t  with 
a paper,from D r .  M. C a r t e r ,  on the  breeding and brooding of  the  sea-anemone A c t i n i a  
equina. D r .  Brend8 Healy then gave a most il1ur.iinatin.g t a l k  on the  Enchytraeidae 
which impressed upon us ,  i n t e r  a l i a ,  the  g r e a t  p r a c t i c a l  d i f f i c u l t i e s  involved i n  
s tudying t h i s  group of minute,  wonalike c r e a t u r e s .  The morning sess ion  ended wi th  
an expos i t i on  from M r .  C . J .  Webb of some spec i e s  d i f f e r e n c e s  i n  the anatomy of gobies.  

A f t e r  lunch the  meeting enjoyed a colour  f i lm  presented  by M r .  D. Erwin, "Down 
under Down", about t he  S t rangford  Lough survey; the  f i lm  included some f a s c i n a t i n g  
underwater sho t s  of the  animal and p l a n t  l i f e  of t he  Lough. The f i lm  was followed 
by more b e a u t i f u l  s l i d e s  i l l u s t r a t i n g  sea-s lugs  of t he  genus m, while  M r .  B. P ic ton  
explained the  f i n e r  p o i n t s  of the  group t o  us .  A f t e r  t e a  Mr. D. Heppell  r e l a t e d  the  
s t o r y  of t he  r ecen t  s t r and ing  of Arch i t eu th i s  i n  Scot land  and of t h e  i n v e s t i g a t i o n  
t o  which i t  gave r i s e .  On Friday evening members and gues t s  met i n  the  Senior  Common 
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Room f o r  informal  d iscuss ion .  

Saturday s t a r t e d  wi th  a 1ivelyA.G.M. where d iscuss ion  about t h e  frequency and 
loca t ion  of f u t u r e  meetings became a t  t imes q u i t e  i n t ense ,  a l though a consensus was 
f i n a l l y  a r r i v e d  a t .  D r .  N.P. Wilkins then spoke on the  use of  g e l  e l ec t rophores i s  
i n  taxonomy, and explained with; g r e a t  c l a r i t y  t he  problems a s soc i a t ed  with meaningful 
i n t e r p r e t a t i o n  of g e l s .  Professor  Cain next  addressed the m-ueting on the  problem of 
recognis ing  and expla in ing  away c l o s e l y  r e l a t e d  sympatric spec i e s ,  t ak ing  a s  h i s  t e x t  
the- by-now-notorious winkles.  . 

A Â  t e r  lunch Miss C .  Hannaford-Ellis t o l d  us  of h e r  r e c e n t  s t u d i e s  on the  winkles  
and of h e r  e l u c i d a t i o n  of the  tq rud i s -pa tu l aQt  complex. The l a s t  main t a l k  was de l iv -  
e r ed  with much gus to  by M r .  R. Baaiber who i l l u s t r a t e d  and explained the c u r r e n t  
p o s i t i o n  i n  pycnogonid nomenclature and taxonomy. 

During both a f t e rnoons  a number of s h o r t  con t r ibu t ions  were given by va r ious  
m a ~ b e r s ;  the  a c t i v e  d iscuss ion  a f t e r  a l l  t h e  papers  i n d i c a t e d  t h a t  t he  audience was 
both r e c e p t i v e  and pe rcep t ive ,  and t h e  hubbub during the  breaks confirmed the  wisdom 
of  al lowing p l e n t y  of  time f o r  i n d i v i d u a l  d i scuss ion .  

Summaries of t h e  l e c t u r e s  a r e  given below. 
Charles   ill) P e t t i t t  

Manchester Museum. 
Â¥A.. T l V fa ,, ,<;c><?;>. 

A c t i n i a  equina L. a problemat ica l  s p e c i e s  

M,  A. Ca r t e r  and C .  H. Thorp 

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

The spec i e s  A c t i n i a  equina L. a s  a t  p re sen t  c o n s t i t u t e d  contain8 two v a r i e t i e s  
mesembryanthemum and f ragacea ,  Masembryanthemum brood young and probably reproduce 
pa r thenogene t i ca l ly ;  f ragacea  do no t  brood young and probably reproduce sexual ly .  
There a r e  t h e r e f o r e  problems over both the  b i o l o g i c a l  and t h e  taxonomic s t a t u s  of 
t h e  spec i e s .  

Chia and Rostron f i r s t  showed t h a t  t he  suxes of v a r  mesembryanthemum a r e  s e p a r a t e  
and t h a t  males and sexua l ly  immature: i nd iv idua l s  brood young as we l l  a s  females. They 
were n o t  a b l e  t o  f i n d  any young a t  an e a r l i e r  s t a g e  than p lanulae  among the  broods. 
They the re fo re  suggested t h a t  t h i s  was a c r o s s  f e r t i l i z i n g  spec i e s  wi th  r e l e a s e  of  
prep lanulae  which subsequent ly found t h e i r  way i n t o  o t h e r  a d u l t s  t o  cont inue 
development . 

We have sampled on upper and middle shore  s i t e s  (both 1 0 m  X 10m) a t  Bembridge, 
I s l e  of  Wight. We a l s o  found t h a t  sexes  were sepa ra t e  among the  240 a d u l t s  t e s t e d .  
The verage frequency of s exua l ly  mat r<- i n d i v i d u a l s  over a twelve month pe r iod  was ^ 32.5- 4.6% a t  the  upper s i t e  and 20.8-3.7% a t  t he  middle s i t e .  Theave rage  frequency 
of  brooding i n d i v i d u a l s  f o r  the  same per iod  was 75.0- 4.07. and 75.8- 4.0% respec t -  
i v e l y .  Sexual i n d i v i d u a l s  were s i g n i f i c a n t l y  heav ie r  than non sexual  ones a t  both 
s i t e s  (upper shore sexual  i nd iv idua l s ,  average weight 3 , 9 8  gins; non sexual  i n d i v i -  
dua l s  2.80 gms; mid shore sexual  i n d i v i d u a l s  2.08 gm$, non sexual  i n d i v i d u a l s  1.59 
PS) . Females were heav ie r  than males a t  both s i t e s  bu t  no t  s i .gnif icant1y so. Note 
t h e  weight d i f f e r e n c e s  between s i t e s .  

Although these  d a t a  agree  with t h a t  ob ta ined  by Chia and Rostron we do n o t  agree  
wi th  t h e i r  i n t e r p r e t a t i o n  s i n c e ,  l i k e  Cain, we found t h a t  pa ren t  and brooded progeny 
column co lou r s  were i d e n t i c a l .  We sampled 360 a d u l t s  and 2428 young and found t h a t  
r e d  a d u l t s  contained r ed  progeny and brown ones brown progeny. 

Cain suggested t h a t  a high degree of s e l f  f e r t i l i z a t i o n  would g ive  r e s u l t s  such 
as these.  The separa teness  of the  sexes  means t h a t  phas i c  hennaphroditism i s  the  
only  p o s s i b l e  mechanism t o  b r ing  about s e l f  f e r t i l i z a t i o n .  We found t h a t  16 of  the  
22 i n d i v i d u a l s  conta in ing  p lanulae  among t h e i r  broods were non sexual .  P lanulae  a r e  
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t h e  c l o s e s t  embryonic 
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s t a g e  t o  the  egg a n d t h e r e f o r e  t o  t h e  fern ale s t a t e  and the  obser-  
va t ion  t h a t  p lanulae  a r e  of ten  f o u n d  i n  non sexual  i nd iv idua l s  suppor ts  t he  sex  phase 
change hypo t h e s i s .  

However, we do n o t  f e e l  t h a t  t h i s  hypothes is  accounts f o r  reproduct ion of v a r  
mesembryanthemum. We have analysed the  e s t e r a s e  phenotypes i n  11 ind iv idua l s  and t h e i r  
broods by e l ec t rophores i s .  The major e s t e r a s e  p a t t e r n  i s  simple and c o n s i s t s  of a 
double band o r  a s i n g l e  band which may be f a s t  o r  slow. We i n t e r p r e t  these  a s  being 
heterozygous, o r  one of the  two homozygotes f o r  a monomeric enzyme. Five of  t he  eleven 
a d u l t s  were heterozygous and a l l  t h e i r  progeny ( t o t a l  94) were a l s o  heterozygous. The 
homozygous a d u l t s  produced only  homozygous o f f a s p r i n g .  

The lack  of  segrega t ion  among the  he te rozygotes  r u l e s  out  both s e l f  f e r t i l i z a t i o n  
and c ros s  f e r t i l i z a t i o n  a s  reproduct ive  mechanisms i n  mesembryanthemum un le s s  t he re  i s  
some mechanism whereby a parent  s e l e c t s  i t s  brood. We have t e s t e d  t h i s  by f lu sh ing  
broods ou t  of  t h e i r  pa ren t s  en teron  and have been unable t o  g e t  any of the  ten  pa ren t s  
t e s t e d  t o  take up t h e i r  own broods when the  young were placed on t h e i r  o r a l  d i sc .  

This leaves  e i t h e r  asexual  reproduct ion o r  par thenogenesis  a s  the  most l i k e l y  
reproduct ive  mechanism. Asexual reproduct ion i s  known t o  be  very  r a r e  i n  t h i s  spec i e s  
and we could f i n d  no evidence of i t .  Parthenogenesis  could maintain a high degree of 
he te rozygos i ty  such a s  w e  have found. However, simple parthenogensis  cannot be t h e  
reproduct ive  mechanism h e r e  because males a r e  p re sen t  i n  t h e  Bembridge populat ion 
throughout t h e  year .  It i s  p o s s i b l e  t h a t  the  s t imulus  of gametal con tac t  i s  r equ i r ed  
t o  s t i m u l a t e  par thenogenet ic  development of  mesembryanthemum. We have noted t h a t  the  
s t r u c t u r e  of  the  egg i s  pecu l i a r .  

5 .  equina va r  f ragacea  ind iv idua l s  have a more r e s t r i c t e d  d i s t r i b u t i o n  than 
mesembryantheiaum and where they occur  they a r e  u sua l ly  found near  the  low t i d e  mark 
o r  i n  c r e v i c e s  i n  t he  rock. We sampled a  popula t ion  a t  Wembury, Devon and found t h a t  
t h e  f ragacea  were on , ave rage  heav ie r  than the  mesembryanthemum occurr ing  with them. 
The g r e a t  ma jo r i t y  of t h e  fragacea were sexua l ly  mature,  the  oppos i te  being t r u e  of  
the  mesembryanthemum. None of the f ragacea  brooded young whereas the g r e a t  ma jo r i t y  
of  the  mesembryanthemum were brooding. Fragacea have been observed t o  r e l e a s e  sperm 
i n  the  Marine Laboratory at Plymouth. These observa t ions  suggest  t h a t  t h e  reproduct ive  
s t r a t e g i e s  of t he  two forms a r e  q u i t e  d i f f e r e n t  and they may be reproduct ive ly  i s o l a t e d .  

References : 

Chia, F-Â and Rostron, M.A., J. mar. b i o l .  A s s .  U . K . ,  18, 435-476 (1970) 

Cain, A . J . ,  Nature 247, 289-290 (1974) 

A review of the  Genus Doto (Molluscs: O ~ i s t h o b r a n c h i a )  i n  the  N.E. A t l a n t i c  and 
Mediterranean 

B. P ic ton  - U l s t e r  Museum 

In t roduc t ion  

Within t h e  d i s t i n c t i v e  genus Doto t h e r e  i s  a very  cons iderable  taxonomic and 
nomenclatural confusion. Exact ly how many r e a l  taxa  a r e  involved i s  unce r t a in  but  I 
would guess t h a t  f i f t e e n  have been proper ly  recognised t o  d a t e  i n  the  areaunder 
cons ide ra t ion ,  and f u r t h e r  t h a t  some spec i e s  remain t o  be descr ibed.  However, t h e r e  
a r e  a t  l e a s t  32 nominal spec i e s  ( i . e .  names). 

This confused s i t u a t i o n  has  been caused by a number of . factors .  

1. Workers desc r ib ing  taxa  without  a f u l l  a p p r a i s a l  and understanding of t he  
e x i s t i n g  l i t e r a t u r e .  

2 .  The i s o l a t i o n  of workers, both geographica l ly  and i n  time. 
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3 .  The d e s c r i p t i o n  of taxa  wi th  very  l i t t l e  d i scuss ion  of f a c i e s  v a r i a b i l i t y  
and an apparent  lack  of understanding of modern spec i e s  concept.  

4 .  The tendency of e a r l i e r  workers t o  e r e c t  nominal taxa  on very  few specimens 

5. The tendency of au thors  t o  g ive  i n s u f f i c i e n t  i n d i c a t i o n  of  the d i agnos t i c  
c h a r a c t e r s  t o  be used i n  s epa ra t ing  c l o s e l y  r e l a t e d  spec i e s .  

6 .  abundance of poor desc r ip t ion ,  poor i l l u s t r a t i o n s  and non-ex i s t en t -o r  
inadequate  type m a t e r i a l .  

These and r e l a t e d  problems have l e d  t o  very  r e a l  confusion: i t  i s  o f t e n  d i f f i c u l t  
t o  unequivocal ly l i n k  a name o r  names t o  a taxon. 

H i s to ry  

U n t i l  1976 i t  was a r e l a t i v e l y  simple ma t t e r  t o  i d e n t i f y  speciraens of Doto from 
the  B r i t i s h  I s l e s *  Five spec i e s  were l i s t e d  - Doto cuspida ta  and c ine rea ,  both 
r a r e ,  - Doto p i n n a e i f i d a  and m f r a g i l i s 2  well-known and easy t o  recognise,  - Doto 
coronata  common and extremely v a r i a b l e .  This was the  s t a t e  of a f f a i r s  as l a i d  ou t  
by E l i o t  (1910). 

Lemche ( 1976) examined coronata  and came t o  the  conclusion t h a t  t h i s  name was 
being usad f o r  s e v e r a l  c l o s e l y - r e l a t e d  spec i e s .  He descr ibed  f i v e  new spec i e s  from 
t h i s  aggregate  and specula ted  t h a t  what was l e f t  a s  Doto coronata  was s t i l l  an aggregate .  
I n  the same work he descr ibed  a s i x t h  new spec i e s  which had probably been previous ly  
confused wi th  Doto p i n n a t i f i d a ,  and r a i s e d  two of E l i o t s  Cop, cit.1 subspecies  t o  
(doubt fu l )  s p e c i f i c  rank. Doto c i n e r e a  sensu E l i o t  is n o t  i n  Lemches opinion Doe0 
c i n e r e a  Trinchese and i s  removed from the  B r i t i s h  l i s t .  

Lemche was n o t  the  f i r s t  person t o  suspec t  t h a t  t h e r e  were more spec i e s  of Doto 
i n  the  N.E. A t l a n t i c  than the  B r i t i s h  workers recognised. Hesse (1872, 1873) desc r i -  
bed s i x  new spec i e s  of Doto from B r i t t a n y .  Unfor tuna te ly  h i s  drawings a r e  r a t h e r  
s t y l i s e d  and he  made no comparison with previous ly  descr ibed  spec i e s .  Both Pruvot-Fol 
(1931) and Lemche (op. c i t . )  t r e a t e d  these  names a s  synonyms o r  nomina dubia.  Lemche 
( p e r s .  corn.)  subsequent ly suggested t h a t  he had i d e n t i f i e d  onusta  a s  q ' the  common 
spec i e s  taken on Dynamena pumilaVq b u t  t h i s  was never publ ished.  

Trinchese (1881) descr ibed  seven new spec i e s  and two forms of Doto coronata  Â£KXI 

Naples. H i s  i l l u s t r a t i o n s  a r e  l a r g e  and c l e a r  bu t  only t h r e e  of t hese  spec i e s  have 
been recognised by subsequent workers, Doto rosea  and D. c ine rea  are synonyas. WO 
o t h e r  spec i e s  a r e  poss ib ly  conspec i f i c  wi th  two of ~ e s s e ' s  spec i e s  b u t  t h e  presence 
of t hese  ~ e d i  te r rakean  spec i e s  in B r i t t a n y  would r e q u i r e  confirmation.  

Schmekel and  Kress( 1977) examined the  taxonomy of  -- Doto spec ies  from Plymouth 
and Naples. Unfor tuna te ly  t h i s  work was i n  p r e s s  when Lemches paper was publ ished 
and corisequently they t r e a t  Doto coronata  as one spec ies .  Xn t he  l i g h t  of Lemches 
f ind ings  t h e i r  Plymouth coronata  cons i s t ed  of two o r  t h ree  spec i e s  and t h e i r  Naples 
coronata  was probably a fou r th  spec i e s .  Doto acu ta  i s  descr ibed  a s  a new spec i e s  
from Naples. 

X have l i s t e d  a l l  t h e  nominal spec i e s  of Doto, with probably synonymies, i n  
t a b l e  2 .  

The t r a d i t i o n a l  taxonomic approach 

I have formed opinions on the  m e r i t  of some of the  cha rac t e r s  which have been 
t r a d i t i o n a l l y  used i n  t h e  taxonomy o f  t h i s  genus. Numbers of c e r a t a  and numbers of 
t u b e r c l e s  on the  c e r a t a  obviously inc rease  with growth, bu t  t h e  maximum numbers can 
be  cau t ious ly  used as taxonomic cha rac t e r s .  Odhner (1936) placed  f a r  too much emphasis 
on these  m e r i s t i c  cha rac t e r s  i n  h i s  r e v i s i o n  of t he  world Doto spp, Presence o r  
absence of pseudobranchs i s  an important  cha rac t e r ,  b u t  can only be  judged on f u l l y  
grown c e r a t a .  1 found a cons iderable  s i z e  range i n  a d u l t  Doto d u ~ n e i  but  th6y always 
had l a rge , cha r  a c t e r i s  t i c a l l y  shaped pseudobranchs. 
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These a r e  only  some of t h e  taxonomic c h a r a c t e r s  which must be used with caut ion  
b u t  a s  t h i s  i s  no t  the main s u b j e c t  of t h i s  paper I do n o t  propose t o  d iscuss  the  use 
of o t h e r  cha rac t e r s  he re .  

An Ecologica l  Approach 

Since  Lemcheqs l976 pub l i ca t ion  I have searched f o r  Doto spec ies  a t  every opport-  
u n i t y ,  Lemcha g ives  a d i f f e r e n t  hydroid spec i e s  a s  the  normal food f o r  each of. h i s  
new spec i e s  and l ays  cons iderable  emphasis on t h i s  f a c t o r .  I t  has been known f o r  a 
long time t h a t  many nudibranchs show g r e a t  f o o d - s p e c i f i c i t y  and t h a t  t h i s  was a f a c t o r  
a l lowing maximum n iche -exp lo i t a t i on .  (Thompson 1964) I found i t  d i f f i c u l t  t o  recognise 
t h e s e  new spec i e s  t o  begin wi th ,  most of the  cha rac t e r s  used could only be seen under 
a microscope. Therefore I c o l l e c t e d  by searching  f o r  p a r t i c u l a r  hydroids,  looking 
f o r  t he  conspicuous nudibranch spawn-coils,  and then searching  f o r  t he  t i n y  well-  
camouflaged animals.  

The animals c o l l e c t e d  i n  t h i s  way i n v a r i a b l y  f i t t e d  Lemcbevs desc r ip t ions ,  and 
animals c o l l e c t e d  on a s i n g l e  hydroid spec ies  showed l i t t l e  v a r i a t i o n  i n  colour  p a t t e r n  
and even l e s s  v a r i a t i o n  i n  s t ruc ture . .  -- Doto koenneckeri p resented  some problems a s  I 
could  no t  f i n d  Thecocarpus myriophyllum which Lemche quotes  a s  t h e  food of t h i s  spec ies .  
This i s  a deep-water h y d r o i d y e t  Lemche informed me t h a t  i t  grew abundantly on a lgae  
a t  Ky lesa l i a  Creek i n  Galway. I v i s i t e d  t h i s  s i t e  i n  September 1977 and a l s o  spoke 
t o  GeldKoennecker who had c o l l e c t e d  much of Lemcheqs m a t e r i a l .  Koennecker suggested 
t h a t  Lemche meant Aglaophenia p l u r ~ a  which was indeed abundant a t  Kylesa l ia .  My 
suspic ions  were confirmed by a photograph from Phi l ippe  Bouchet which shows an animal 
with a l l  t he  cha rac t e r s  of - D .  koenneckeri feeding on Aglaophenia pluma. 

I a l s o  found many Doto coronata  agg, specimens on a v a r i e t y  of hydroids a p a r t  
from those l i s t e d  by Lemche. M i l l e r  (1961) g ives  an even longer l i s t  of food-hydroids 
and I have incorpora ted  a l l  t h i s  information i n t o  t a b l e  3. In  s eve ra l  cases  t h e r e  
have been c l e a r  d i f f e r e n c e s  i n  s t r u c t u r e  and pigmentation between these  o the r  groups 
of animals and I b e l i e v e  t h a t  many of t hese  hydroids support  undescribed spec i e s  of 
Doto. 

Dot0 coronata  s s .  

I f  a l l  t he se  segrega tes ,  both descr ibed  and undescribed, a r e  v a l i d  spec i e s  i t  i s  
important t o  determine which one should bear  the name coronata .  This name was given 
by Gmelin (1791) t o  an animal descr ibed  by Bomme (1769, 1773) from the  Netherlands. 
The animal i s  f igu red  by Borne on a hydroid which appears  t o  b e  a spec ies  of Eudendrium, 
Eudendrium rameum probably. I have never found t h i s  hydroid but  Schmekel and Kress 
(op. c i t . )  g ive  Eudendrium s p .  a s  food f o r  - Doto pau l inae  i n  the Mediterranean. I 
th ink  i t  l i k e l y  t h e r e f o r e  t h a t  an i n v e s t i g a t i o n  of  - E. rameum i n  the  A t l a n t i c  w i l l  

-- 

produce specimens of t he  t r u e  Doto coronata .  

Spec ies  o r  v a r i e t i e s ?  

If we a r e  r e a l l y  dealix-18 with t r u e  spec i e s  i n  Doto we must consider  c a r e f u l l y  
how and why they form reproduct ive ly  i s o l a t e d  groups. Species  cannot be descr ibed  
simply from any degree of  morphological d i f f e r e n c e  bu t  on ly  on grounds o r  reproduct ive 
i s o l a t i o n .  Two spec i e s  may be morphological ly  i d e n t i c a l  and y e t  have well-developed 
i s o l a t i n g  mechanisms prevent ing  in t e rb reed ing .  These s i b l i n g  spec ies  a r e  q u i t e  common 
i n  some i n s e c t  groups, Anopheles i s  a good example (Mayr 1969). 

I n  t he  f i e l d  groups of  Doto individuals a r e  u sua l ly  found on 5 a i r l y  l a r g s  chmps 
of hydroids.  They appear t o  only crop the  hydroid colony and may remain on one colony 
f o r  t h e i r  whole l i f e .  Thus a t  ma tu r i t y  we have small  i s o l a t e d  groups which a r e  re- 
product ive ly  i s o l a t e d  from o t h e r  groups. The c r i t i c a l  f a c t o r  i s  t h e r e f o r e  no t  whether 
t he  a d u l t s  a r e  s e l e c t i v e  but  whether the  v e l i g e r  l a rvae  a r e  ab l e  t o  s e l e c t  a p a r t i c u l a r  
spec i e s  of  hydroid.  Thompson (1958) has  shown t h a t  metamorphosis i n  nudibranchs i s  
o f t e n  dependent on the  presence of the a d u l t  food. I be l i eve  t h a t  t h i s  s i t u a t i o n  w i l l  
be found t o  apply i n  t hese  -- Doto spec i e s .  

Without experimental  evidence i t  i s ,  of course,  p o s s i b l e  t o  put  forward the  
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a l t e r n a t i v e  hypothes is  t h a t  t he  morphological d i f f e r ences  a r e  caused by a  d i f f e r e n t  
d i e t .  I n  many of  t he  spec i e s  the d i f f e r e n c e s ,  such as presence o r  absence of body 
tube rc l e s ,  shape of  spawn, e t c . ,  a r e  so  g r e a t  t h a t  t r u e  spec i e s  a r e  c l e a r l y  involved. 
The spec i e s  which a r e  only  separa ted  by d i f f e rences  of pigmentation and minor s t r u c -  
t u r a l  d i f f e r ences  r e q u i r e  more c a r e f u l  t reatment .  S tud ie s  of animals c o l l e c t e d  from 
t h e  same hydroid i n  d i f f e r e n t  l o c a l i t i e s  should show how tnuch v a r i a t i o n  may be expected 
and al low comparison with animals c o l l e c t e d  from o t h e r  hydroids.  

Do t o  f r a g i l i s  
hydroids belonging 
seem q u i t e  l i k e l y  

c o n s t i t u t e s  a  s p e c i a l  case  a t  the  moment a s  i t  seems t o  feed  on 
t o  two d i f f e r e n t  f ami l i e s ,  Halec i idae  and Plumulari idae.  It would 

t h a t  a  spec i e s  could feed  on two c l o s e l y  r e l a t e d  hydroids bu t  t h i s  
i s  somewhat unexpected. It i s  of course p o s s i b l e  t h a t  two o r  t h ree  s i b l i n g  spec i e s  
a r e  involved h e r e  but  I have n o t  observed any c o n s i s t e n t  d i f f e r ences  between these  
animals.  Fur ther  c a r e f u l  observa t ion  and poss ib ly  experimentation w i l l  be needed t o  
r e so lve  t h i s  ques t ion .  

Conclusion 

This account of t h e  taxonomy of the  genus has focussed a t t e n t i o n  on t h r e e  
a spec t s .  

A b r i e f  a n a l y s i s  of t h e  h i s t o r y  of work on t h e  group has shown how the  p re sen t  
s t a t e  of chronic  taxonomic and nomenclatural confusion has  a r i s e n .  A t t en t ion  has  
been drawn t o  the  drawbacks of taxonomic a n a l y s i s  based on pu re ly  morphological 
c r i t e r i a  and an ' e co log ica l '  approach t o  the problem has  been suggested. 

It seems t o  me t h a t  r e a l  p rogress  i n  s o r t i n g  o u t  t he  spec i e s  of Doto w i l l  only 
be  made when workers a r e  thoroughly f a m i l i a r  wi th  modern spec i e s  concept and i t s  
a s s o c i a t e d  technique. An e s s e n t i a l  p r e r e q u i s i t e  i s  t o  d ivorce  the  taxonomic problems 
from the  nomenclatural problems inasmuch a s  t h a t  i s  poss ib l e .  Once a  s u f f i c i e n t  amount 
o f  m a t e r i a l  of t he  genus, from t h e  N.E. A t l a n t i c  and the  Mediterranean (and i f  p o s s i b l e  
from f u r t h e r  a f i e l d ) ,  i s  a v a i l a b l e  i t  should be p o s s i b l e  t o  c l e a r l y  segrega te  and 
d i s t i n g u i s h  taxa. This is q u i t e  a d i f f e r e n t  th ing  t o  recognizing phena which i s  what 
some previous workers have done. By taxa  I mean reproduct ive ly  i s o l a t e d  u n i t s  compw 
osed of  popula t ions  - t h a t  i s  t o  say ' t r u e  s p e c i e s ' .  These should then be descr ibed  
i n  t e r n s  of  t h e i r  f a c i e s  v a r i a b i l i t y  and emphasis placed on d i agnos t i c  cha rac t e r s  
( s ad ly  lacking  i n  e a r l y ,  and some r ecen t ,  d e s c r i p t i o n s )  and types designated.  I n  
t h e  case  of  nudibranchs I would r e i t e r a t e  my s p e c i a l  p l e a  f o r  good coloured photo- 
graphs a s  a n c i l l a r i e s  t o  preserved type m a t e r i a l .  The a p p l i c a t i o n  of names t o  t he  
taxa  (nomenclature) should proper ly  fo l low the  taxonomic ana lys i s .  

The taxonomic work can only proceed s a t i s f a c t o r i l y  when we are c e r t a i n  of which 
morphological cha rac t e r s  a r e  phylogenet ica l ly  s i g n i f i c a n t .  I t  seems t o  me t h a t  many 
taxonomic c h a r a c t e r s  used by e a r l y  workers and some c u r r e n t l y  i n  use may n o t  be 
phylogenet ica l ly  s i g n i f i c a n t .  There a r e  many i n d i c a t i o n s  t h a t  some groupings a r e  
i n s t a n c e s  of convergence and not  r e l a t i o n s h i p .  A more thorough understanding of the; 
func t iona l  morphology, breeding behaviour and t h e  gene ra l  biology of t he  animals 
would g r e a t l y  h e l p  i n  s o r t i n g  ou t  t h e  taxonomy of  t hese  f a s c i n a t i n g  animals. 

I have spent  much time arguing the  case  f o r  an eco log ica l  approach t o  t he  
taxonomy of Doto and given very  l i t t l e  time t o  the  t r a d i t i o n a l  morphological approach. 
This emphasis has  n o t  been p a r t i s a n .  I am however convinced t h a t  s tudy of t h e  feeding 
preferences  of  Doto spec i e s9  t h a t  i s  the  a s s o c i a t i o n  05 one spec i e s  with a  p a r t i c u l a r  
group of  hydroids as a food-source and the  a s s o c i a t i o n  of a c l o s e l y  r e l a t e d  spec i e s  
with a d i f f e r e n t  group o f  hydroids w i l l  enable  i n i t i a l  recogni t ion  of  such s i b l i n g  
p a i r s  o r  s e t s .  I f ,  say,  a n a l y s i s  of t he  food requirements of a ' s p e c i e s '  i n d i c a t e s  
anomalies i n  t h a t  d i s t i n c t i v e  forms, o r  simply even i s o l a t e d  popula t ions  of  apparent ly  
i d e n t i c a l  morphology, feed  on d i f f e r e n t  s e t s  of  hydroids,  then I regard  t h i s  a s  a 
c l u e  t o  t h e  ex i s t ence  of s i b l i n g s  o r  a spec i e s  aggregate  and not proof (we might be 
dea l ing  wi th  a  polymorphic s p e c i e s ) .  Proof would r e q u i r e  exhaus t ive  s tudy i n  t h s  
t r a d i t i o n a l  way, t h a t  i s  morphological a n a l y s i s  and poss ib ly  i n  some u n t r a d i t i o n a l  
ways, biochemistry and gene t i c s  f o r  i n s t ance .  
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Doto spec i e s  i n  t he  B r i t i s h  I s l e s  1978 

Doto coronata  agg (Gmelin) Doto maculata  (Montagu)' 
Doto f r a g i l i s  (Forbes) Doto tube rcu la t a  Lemche 
Doto p i n n a t i f i d a  (Montagu) Doto e i r e a n a  Lemche 
Doto cusp ida t a  Alder and Hancock Doto koenneckeri Lemche 

Doto mil lbayana Lemche 
*Doto p a p i l l i f e r a  E l i o t  

Doto dunnei Lemche 
*Doto n i g r a  E l i o t  

*Status  unce r t a in  (Lemche 1976) 
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-- 

Nomin 

N.E. A t l a n t i c  

- 76- 

a 1  species  of Doto from the  N.E. A t l a n t i c  and Mediterranean 

D. coronata 

D. cuspidata 

D. dunnei 

D. e i r eana  

D. f r a g i l i s  ..'" 
D. koenneckeri 

D. maculata 

D. millbayana 

D.  p i n n a t i f i d a  

D, tubercula ta  

*D. amor icana  

*D. a u r i t a  

*D. con f luens  

*D. c rass ico rn i s  

*D. n i g r a  

*D. onusta 

*D. orna ta  . 

*D. p a p i l l i f e r a  

*D. pinnigera 

*D. s t y l i g e r a  

Mediterranean 

D. acuta  

D. c inerea  

D. coronata 

D. doerga 

D. f l o r i d i c o l a  

D. paulinae 

D. pont ica  

D.  rosea 

D. susanae 

*D. aurea 

*D. cos tae  

*D. cornal iae  

*D. splendida 

*D. fo rbes i  

(Gmelin) 

Alder and Hancock 

Lemch e 

Lemche 

( Forbes) 

Lemche 

 on t agu ) 

Lemche 

(lion tagu) 

Lemche 

Hesse ? = D. p i n n a t i f i d a  ? ss D. cuspidata 

Hesse ? = D. a u r a  

Hesse 

M. Sars  ? = D. f r a g i l i s  

E l i o t  

Hesse 

(Alder and Hancock) 

E l i o t  

Hesse ? = D. f r a g i l i s  

Hesse ? = D. paulinae 

Schmekel and Kress 

Trinchese 

Trinchese 1881 non Gmelin 

Marcus (Type l o c a l i t y  = Caribbean) 

Simroth (Type l o c a l i t y  = ~ z o r e s )  

Trinchese 

Swennen 

Trinchese (synonym of D. c inerea)  

Fez 

Trinchese 

Trinchese 

Trinchese 

Trinchese 

Deshayes (Type l o c a l i t y  unknown = ( ~ r a n c e ) )  

Â¥^No recognised recent ly .  
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Table 3 

Tubulariidae 

Tubularia larynx 

Corynidae 

Coryne lauscoides 
S a r s i a  eximia 

Clavidae 

Campanularia v e r c i c i l l a t a  
Obelia gen icu la ta  

SPECIES OF HYDROIDS EA1EN BY DOTO SPP, I N  BRITISH ISLES 

Doto coronata (M.C .M*) 

Doto coronata (M.C,M. ) 
Doto coronata (M.C.M.) 

Haleci idae 

Halecium beanie 
H. halecinum 
H. muricatum 

S e r t u l a r i i d a e  

Diphasia tamarisca 
Dynamena pumila 

Doto coronata (M.C.M.) Ser tu lare l la  gayi  
S. polyzonias ? 
Abie t ina r i a  a b i e t i n a  

J o t 0  coronata (M.C.M.) 
J o t 0  coronata (B.E. P. ) Hydrallmania f a l c a t a  

9o to  coronata s.s. (Borne) 
S e r t u l a r i a  argentea 
S. operculata 

Doto coronata (M.C.M., B.E.P.) Kirchenpaueria p innata  
Soto coronata (B.E.P., M. C.M., H.L. ) Ventrooma ha lec ia ides  

Schizot r icha  ca tha r ina  
Plumularia se tacea  

J o t 0  coronata (M.C.M.) Nemertesia antennina 

Aglaophenia pluma 
A. t ubu l i f e ra  

Doto coronata (M.C.M.) 
Doto e r a g i l i s  (B.E.P., e tc . )  
Doto f r a g i l i s  ( g i a n t  form) (B.E.P.1 

Doto coronata (M. C .M. ) 
Doto onusta (H.L., B.E.P.) 
Doto tubercula ta  (H.L., B.E.P.) 
Doto coronata (M.C.M.) 
Doto coronata (A.&H., M.C.M., 

B.E.P.) 
Doto coronata (A.&H., M.C.M., 

B.E.P.) 
Doto coronata (M.C.M., B.E.P.) 
Doto e i reana  (H.L., B.E.P.) 

Doto dunnei (H.L., B.E.P.) 
Do t o  coronata (A.  &H. ) 
Doto maculata (H.L., B.E.P.) 
Doto millbayana ( H . L . ,  B.E.P.) 
Doto p inna t i f ida ,  Doto f r a g i l i s  

( B . E . P . )  
Doto cuspidata,  Doto f r a g i l i s  

(B.E.P.etc.) 
Doto koenneckeri (B.E.P.*) 
Doto sp. nov. (B.E.P.) 
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D i f f e r e n t  s o r t s  ,of species: taxonomic a n d e c o l o g i c a l  

l The problems a r i s i n g  from c l o s e l y  r e l a t e d  spec i e s  i n  t he  same area  a r e  two-fold - 
how can they  be recognised,  and how do they CO-ex i s t ?  Forms t h a t  reproduce sexua l ly  

l 
a t  l e a s t  a t  some pe r iod  i n  t h e i r  l i v e s  normally r e q u i r e  some s o r t  o f  recogni t ion-  
mechanism; they too may g e t  confused, and a s  mating with the wrong spec i e s  may produce 
no progeny a t  a l l ,  t h e r e  w i l l  be s t rong  s e l e c t i o n  f o r  d i s t i ngu i sh ing  cha rac t e r s .  Many 
secondary sexual  cha rac t e r s ,  of a l l  de sc r ip t ion ,  a r e  used f o r  recogni t ion ,  and t h e s e  
w i l l  n e c e s s a r i l y  be the  b e s t  cha rac t e r s  f o r  I d e n t i f i c a t i o n  of the adu l t s .  Examples 
of  s p e c i e s - s p e c i f i c  c h a r a c t e r s  of the  p e n i a l  armature were given from t h e  winkles 
L i t t o r i n a  ob tusa t a ,  mariaes  n i g r o l i n e a t a ,  neg lec t a  and rud i s .  

Wholly asexual ly  reproducing spec i e s  a r e  spec i e s  only  by courtesy,  bu t  they too,  
l i k e  sexual  spec i e s  and t h e i r  young, must occupy a  d e f i n i t e  eco log ica l  n iche  i n  o rde r  
t o  p e r s i s t .  Charac te rs  adapt ing them t o  t h e i r  s p e c i f i c  mode of  l i f e ,  i f  any can be 
found, must then be used t o  recognise  them. A l t e r n a t i v e l y ,  s i n c e  t h e  more a l i k e  two 
spec i e s  a r e ,  t he  more d i s t i n c t  they must be eco log ica l ly  t o  p e r s i s t ,  t he  type of  ' 

h a b i t a t  they occur i n  may be d i agnos t i c  o r  nea r ly  s o  (one i n  t he  P e l v e t i a  zone, t h e  
o t h e r  i n  t he  barnac le  zone, e t c . ) .  It  i s  very  unsafe t o  look f o r  non-adaptive 
c h a r a c t e r s  on the  grounds t h a t  they a r e  u n l i k e l y  t o  be a f f e c t e d  by l o c a l  adapta t ion ,  
and t h e r e f o r e  i n d i c a t o r s  of  the  s tock .  Such cha rac t e r s  as have been c a r e f u l l y  
i n v e s t i g a t e d  ( inc lud ing  isozymes) have n e a r l y  always been found t o  be s u b j e c t  t o  
s e l e c t i o n .  

A . J .  Cain. 
;'?* **Â¥!h1 

S i b l i n g  Spec ies  i n  L i t t o r i n a  " g a x a t i l i s "  

Before 1974 a l l  B r i t i s h  rough winkles  were thought t o  be one spec ies ,  L. s a x a t i l i s ,  
and t h i s  spec i e s  was s p l i t  i n t o  va r ious  subspecies  and v a r i e t i e s ,  depending on the  
morphology of  the  s h e l l .  L a t t e r l y ,  i t  h a s  become apparent  t h a t  a  number of q u i t e  
d i s t i n c t  spec i e s  were being mistakenly c a l l e d  by t h i s  one name, due t o  the genera l  
s i m i l a r i t y  of  t h e i r  s h e l l s .  

The speaker  recognised four  spec i e s  i n  t he  &. s a x a t i l i s  species-complex, which 
were S. r u d i s ,  h. n i ~ r o l i n e a t a ~  L. neglects, ( a l l  p rev ious ly  descr ibed  by J. H e l l e r  
i n  1975) and a fou r th  newly-recognised, oviparous spec ies .  Considerat ion was given 
t o  t he  morphological d i f f e r e n c e s  t h a t  s e p a r a t e  these  four  spec i e s ,  which p r i n c i p a l l y  
concerns the  morphology of  t h e  reproduct ive  system. The e x t e n t  t o  which the  s h e l l  
can be of u se  i n  i d e n t i f y i n g  each of  the  four  spec i e s  was a l s o  discussed:  two 'of t he  
four  spec i e s ,  L. neg lec t a  and - L. n i g r o l i n e a t a ,  have s p e c i e s - s p e c i f i c  s h e l l  types.  

Since the  four  spec i e s  a r e  commonly sympatric t he  ques t ion  of n iche  sepa ra t ion  
a rose .  There i s  no evidence t o  suggest  t h a t  they a r e  food s p e c i a l i s t s ,  hence they 
must be avoiding competi t ion i n  some o t h e r  way, e.g. they might be expected t o  h e  
zone s p e c i a l i s t s .  However, eco log ica l  s t u d i e s  done a t  For th  Swtan ,  Anglesey, i n d i c a t e  
t h a t  the  four  spec i e s  a r e  avoiding competi t ion i n  a  more complex fashion.  

The a d u l t s  of  L. r u d i s  and the  newly-recognised spec i e s  appear t o  CO-exis t  
i n  t he  P e l v e t i a  andVerrucaria  zones. However, i f  t he  zonat ion of the  popula t ions  
a r e  examined over  t h e  whole year  i t  becomes apparent  t h a t  t he  females of  the  l a t t e r  
spec i e s  migra te  downwards when they become reproduct ive ly  mature. Furthermore these  
two spec i e s  appear t o  avoid competi t ion i n  t h e i r  j uven i l e  s t a g e s  by occupying q u i t e  
s epa ra t e  zones. 

Adul t s  of  L. n i g r o l i n e a t a ,  which a r e  of  a  comparable s i z e  t o  these  two spec i e s  
and might t h e r e f o r e  be expected t o  compete with them, zone below them i n  the  ba rnac l e  
b e l t .  The fou r th  spec i e s ,  L, neg lec t a ,  i s  q u i t e  minute,  r a r e l y  growing t o  more than 
4 mm i n  s h e l l  he igh t ,  and because of i t s  smal l  s i z e  i t  i s  presumed t h a t  i t s  p o t e n t i a l  
compet i tors  a r e  most l i k e l y  t o  be t h e  j u v e n i l e s  of the  o t h e r  spec ies .  However, t h e r e  
i s  a d e f i n i t e  banding p a t t e r n  of zonat ion  of  t h e  spec i e s  i n  t he  barnac le  b e l t ,  and a l s o  
L. neg lec t a  appears  t o  t ake  advantage c+Â a t e m p o r a l  s i z e  zonat ion by reproducing 
e a r l i e r  i n  t he  year  than i t s  main competi tors .  This  work i s  being supported by a  
N.E.R.C. research  s tuden t sh ip .  ******a a C e l i a  Hannaford-Ellis 
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The Morphological Taxonomy of Nymphon rubrum (Pycnogonida) 

During a n a l y s i s  of the  Northumberland pycnogonid fauna, some d i f f i c u l t y  was 
experiencsd in dist inguLshing between specitaerm p u t a t i v e l y  a t t r i b u t a b l e  t o  Nymphon 
rubrum Hodge, 1865 and E, b r e v i r o s t r e  Hodge, 1863 ( = N .  b r e v i t a r s e  Kroyer, 1844), 
d e s p i t e  the  f a c t  t h a t  t h i s  a r e a  inc ludes  the  type l o c a l i t i e s  f o r  both "spec iesq t .  
Previous workers, no tab ly  Losina-Losinsky (19351 and Hedgpeth (19631, have d iscussed  
the  s i m i l a r i t i e s  and confusion of t h i s  "spec ies  complex", and va r ious ly  u n i t e d - o r  
d i s t i ngu i shed  them; i t  i s  p r e s e n t l y  accepted t h a t  - K.  b r e v i r o s t r e  i s  synonymous wi th  
N. b r e v i t a r s e ,  bu t  N.  rubrum "may be d i s t i n c t " .  Most r e c e n t l y  King and Crapp (1971) 
e s t a b l i s h e d  a ' d i s t i n c t i o n q  based on the  propor t ions  of body segment 11 from some 
B r i t i s h  specimens. 

The Northumberland ind iv idua l s ,  toge ther  with specimens from the  Norman Col lec t ion  - 
(B.M.N.H.), giv ing  a  t o t a l  of 102 specimens, were analysed with regard t o  n ine  morpho- 
l o g i c a l  parameters which have been va r ious ly  used t o  d i s t i n g u i s h  the  two spec ies .  

Body s ize ,  body co lour  ( l i v e ) ,  leg length  t o  body l eng th  r a t i o ,  t i b i a  I t o  femur 
length  r a t i o ,  ov iger  sp ines  and propodal sp ines  were found t o  o f f e r  no s i g n i f i c a n t  
d i s t i n c t i o n  between even t y p i c a l  forms of e i t h e r  ' s p e c i e s '  ( s e e  Sa r s ,  1891). Rat ios  
of t h e  propor t ions  of t he  cephalon, t he  propor t ions  of body segment 11, and the lengths  
of the  t a r s u s  and propodus of the  walking l e g  were analysed and compared t o  a  s i z e  
parameter ( l eng th  of coxa 11): a l l  t h r e e  showed normal d i s t r i b u t i o n s  a s  a histogram 
with no s i g n i f i c a n t  bimodal i ty ,  and s i g n i f i c a n t  c o r r e l a t i o n  t o  body s i z e .  

It was concluded t h a t  t hese  shal lower water forms of  E. b r e v i t a r s e  show a range 
of  morphological c h a r a c t e r i s t i c s  from the  ' b r e v i r o s t r e '  form, p a r t i c u l a r l y  when young, 
towards the  'rubrum' form a s  they grow, wi th  l o c a l  popula t ions  demonstrating d i f f e r i n g  
emphases on one o r  o t h e r  form i n  some cases .  67% of  specimens were t o t a l l y  i n t e r -  
mediate between the  two forms. 
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The amphipod genus Siphonoecetes - 
Stud ie s  on amphipods of the genus Siphonoecetes i n  I r i s h  waters by the  w r i t e r  

and M r .  D. McGrath have revea led  t h e  presence of two d i s t i n c t  spec ies .  The two spec i e s  I 

d i f f e r  markedly i n  pigmentation, a c h a r a c t e r  r a r e l y  used i n  amphipod taxonomy due t o  1 
r a p i d  fad ing  of  pigments i n  alchohol  preserved  m a t e r i a l .  The w r i t e r ,  however, has  
found pigment p a t t e r n s  t o  be remarkably cons t an t  i n  corophioidean Amphipoda. The 
genus Siphonoecetes i s  h igh ly  conserva t ive  morphological ly  and a l s o  p o l y t h e t i c ,  and 
a s tudy  of t he  two I r i s h  spec i e s  has  revea led  d i f f e r ences  only i n  the  s t r u c t u r e  of 
Gnathopod 2 ,  Uropod 1 and Uropod 3.  A s tudy of  m a t e r i a l  i n  the B r i t i s h  Museum 
(Na tu ra l  His tory)  has  shown t h a t  a l l  B r i t i s h  and I r i s h  m a t e r i a l  t he re in  can be a t t r i -  
bu ted  t o  one o r  o t h e r  of t he  two spec i e s ,  although a few specimens ( l ack ing  pigment- 
a t i o n  due t o  long pe r iods  of p re se rva t ion )  have proved d i f f i c u l t  t o  ass ign  on any 
s i n g l e  cha rac t e r  taken i n  i s o l a t i o n .  The bathymetr ic  d i s t r i b u t i o n  of the  two spec i e s  - 
has not y e t  been f u l l y  e luc ida ted ,  b u t  i t  would appear t h a t  one spec ies  occurs  i n  
sha l low water (0-20m) the  o the r  i n  deeper (80m-k) water ,  although a d d i t i o n a l  da t a  may 
show an over lap  i n  d i s t r i b u t i o n .  The shal low water spec i e s  b u i l d s  tubes of agglu t -  

, i n a t e d  sand g r a i n s  while  t he  o t h e r  i s  apparent ly  a s s o c i a t e d  wi th  empty tubes of t he  
polychae te  Di t rupa  o r  empty scaphopod s h e l l s .  However, the  deeper water spec i e s  has  
only  been sampled by means of grabs  and dredges, and the  d is turbance  caused by t h i s  
means of c o l l e c t i n g  f r equen t ly  r e s u l t s  i n  t h e  animal leav ing  i t s  h a b i t a t i o n  so  t h a t  
i t  i s  n o t  p o s s i b l e  a t  t h e  moment t o  a s c e r t a i n  whether t h i s  i s  a  c o n s i s t e n t  d i f f e r e n c e  
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i n  t h e  behaviour of  t he  two spec ies .  Xt should a l s o  be poin ted  ou t  t h a t  n e i t h e r  Di t rupa  
tubes nor  scaphopod s h e l l s  a r e  a v a i l a b l e  i n  shal low waters  and the  shallow water spec i e s  
might u t i l i s e  Di t rupa  tubes o r  scaphopod s h e l l s  i f  given the  opportuni ty.  

A l l  B r i t i s h  and I r i s h  records  of Siphonoecetes have been r e f e r r e d  t o  e i t h e r  
S .  d e l l a v a l l e i  o r  S. c o l l e t t i .  I n  gene ra l  records  of S.  d e l l a v a l l e i  emanate from - 
southern l o c a l i t i e s ,  those of S .  c o l l e t t i  from the  nor thern  regions.  This would appear 
t o  r e l a t e  t o  the  usage of the l i t e r a t u r e ,  nor thern  workers tending t o  u t i l i s e  Sa r s  
(Crustacea of Norway, Vol. 1 )  w h i l s t  southern workers gene ra l ly  r e l y  on Chevreux and 
Page (Faune de France, Vol. 9 ) .  Sars  describe^ only two spec i e s ,  5. c o l l e t t i  and 
S .  p a l l i d u s  the l a t t e r  being a very d i s t i n c t  deep water spec ies .  Chevreux and Fage - 
d e ~ c r i b e  th ree  spec i e s  inc luding  both S. d e l l a v a l l e i  and S. c o l l e t t i .  Unfortunately 
the  key couple t  which sepa ra t e s  t hese  two spec i e s  i n  t h e i r  work i s  based on an i n c o r r e c t  
cha rac t e r  which leads  t o  t he  i d e n t i f i c a t i o n  of B r i t i s h  m a t e r i a l  a s  5. d e l l a v a l l e i  a 
spec i e s  shown by Myers (1978) t o  be a Mediterranean endemic. 

One of t h e  two I r i s h  spec i e s  i s  probably conspec i f i c  with 2. c o l l e t t i  b u t  i t  i s  
no t  p o s s i b l e  a t  t h i s  moment t o  a s c e r t a i n  which, s i n c e  Axe1 Boeck's o r i g i n a l  desc r ip t ion  
i s  i n s u f f i c i e n t l y  r e f i n e d  t o  d i s t i n g u i s h  between the  two. S a r s '  f i g u r e s  and desc r ip t ion  
of g. c o l l e t t i  a r e  enigmatic i n  t h a t  they appear t o  be a  mixture of the two spec ies .  

The shal low water spec i e s  i s  probably conspec i f i c  wi th  kroyeranus Bate al though 
t h a t  spec i e s  i s  descr ibed  as lacking a rostrum. The rostrum may have been overlooked 
by Bate (as  i t  was by Kroyer i n  h i s  d e s c r i p t i o n  of t he  type spec i e s  of the genus 
S .  t yp i cus ) .  
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Enchtraeidae occur i n  a l l  k inds  of moist  s o i l ,  inc luding  a c i d  peat ,  i n  f r e s h  and 
brackish  water and i n  marine l i t t o r a l  and s u b - l i t t o r a l  depos i t s  t o  a  depth of a t  l e a s t  
2,500m. There a r e  2 1  world genera bu t  only four  a re  we l l  represented  i n  marine h a b i t a t s :  
E n c h y t r a e ~ s ~  = b r i c i l l u s 9  Marionina and Grania. About 50 spec i e s  a r e  recorded from 
t h e  marine l i t e - o r a l  and s u b - l i t t o r a l  i n  Europe. A key t o  l i t t o r a l  spec i e s  i s  given 
by Tynen and Nurminen (1969).  

C r i t e r i a  Â£ species d e f i n i t i o n ,  have been e s t a b l i s h e d  by Nielsen and Chris tensen 
(1959, 1961, 1963) who deacr ibe  l12 European spec i e s  and review the  ex tens ive  and o f t e n  
very  confusing l i t e r a t u r e .  A f u r t h e r  50 o r  so  spec i e s  have been publ ished i n  the  l a s t  
f i f t e e n  years and i t  i s  c e r t a i n  t h a t  many more await  desc r ip t ion .  I d e n t i f i c a t i o n  i s  
based on s i z e ,  s e t a l  shape and number, gu t  form and d i v e r t i c u l a ,  s e p t a l  g lands ,  nephr id i a ,  
b r a i n ,  o r i g i n  of p u l s a t i n g  po r t ion  o f  the  d o r s a l  v e s s e l ,  coelomocytes and reproduct ive 
organs. The most important  d i agnos t i c  cha rac t e r  i s  t h e  spermatheca; mature,  f e r t i l i z e d  
specimens a r e  thus usua l ly  e s s e n t i a l .  Charac ters  a r e  b e s t  observed i n  l i v i n g  specimens. 
S ta ined  mounts o r  s e c t i o n s  have s e v e r e l i m i t a t i o n s  and r e q u i r e  experience bu t  i n t e r f e r e n c e  
phase microscopy, us ing  whole mounted o r  unmounted specimens i s  a  promising technique 
which could make type m a t e r i a l  more use fu l .  

The spec i e s  problem i n  enchyt rae ids  c e n t r e s  around t h e  wide i n t r a s p e c i f i c  v a r i a t i o n  
which i s  c h a r a c t e r i s t i c  of many spec i e s ,  e s p e c i a l l y  those with a broad eco log ica l  o r  

c - o g r a p h i c  range. Some v a r i a t i o n  can be r e l a t e d  t o  eco log ica l  f a c t o r s ,  some t o  
observed c y t o l o g i c a l  d i f f e r ences  (chromosome number, cy to types)  and some t o  geographic 
s epa ra t ion .  Only i n  t h e  genus Crania  has a t r i nomia l  system of nomenclature, long 
e s t a b l i s h e d  f o r  t he  Lumbricidae, been adopted f o r  spec i e s  i n  which geographical ly  
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sepa ra t ed  popula t ions  show d i s t i n c t  morphological d i f f e r ences .  

Enchytraeid taxonomy i s  s t i l l  i n  an e a r l y  developing phase. There i s  a  lack of 
information about t h e  range of  v a r i a t i o n  wi th in  recognised spec ies  and, consequently,  
i ndec i s ion  a s  t o  t he  r e l a t i v e  weighting of c h a r a c t e r s  f o r  d iagnos is .  The s i t u a t i o n  i s  
aggravated by the  understandable cau t ion  which prevents  au tho r s  from descr ib ing  spec i e s  
o r  v a r i a n t s  which a r e  no t  obviously d i s t i n c t i v e .  A more dar ing ,  communicative a t t i t u d e  
would, perhaps, be more appropr i a t e  a t  t h i s  s t a g e .  The newly formed Committee of  
Oligochaete  Taxonomists p lans  t o  i s s u e  a  news le t t e r  which may he lp  t o  overcome some 
of the  problems. 
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The a p p l i c a t i o n  of e l e c t r o p h o r e s i s  t o  problems i n  taxonomy 

Elec t rophores i s  has  been used i n  taxonomy f o r  over a q u a r t e r  of a century.  I n  
t h e  e a r l y  days of i t s  use  the i d e a  a rose  that spec i e s  exh ib i t ed  s p e c i f i c ,  exc lus ive  
electrophoretograms -Â "spec ies  s p e c i f i c  pa t t e rns" .  I n  the  l a s t  decade, i nc reas ing ly  
more powerful e l e c t r o p h o r e t i c  and s t a i n i n g  procedures have shown t h a t  f o r  many p r o t e i n s  
a  high degree of i n t r a s p e c i f i c  and i n t e r s p e c i f i c  v a r i a b i l i t y  i s  common, and the concept 
o f  " spec i e s - spec i f i c  p a t t e r n s "  has  been abandoned f o r  t hese  p r o t e i n s .  This has not  
meant t h a t  e l ec t rophores i s  i s  l e s s  va luable  i n  taxonomic s t u d i e s ,  bu t  t h a t  ana lyses  
must extend t o  a  l a r g e r  number of d i f f e r e n t  enzyme p r o t e i n s  before  d i f f e r e n t  t axa  can 
be r e l i a b l y  compared. I n  gene ra l ,  the g r e a t e r  the sys temat ic  d i f f e r ence  i n  the taxa  
being compared, the  g r e a t e r  the  d i f f e r e n c e  observed between t h e i r  enzyme p r o t e i n s .  
Populat ions of a s i n g l e  spec ies  a r e  i d e n t i c a l  with one another  a t  most enzyme l o c i ;  
sub-spec ies  a r e  l e s s  s i m i l a r ,  s i b l i n g  spec i e s  show g r e a t e r  d i f f e r e n t i a t i o n ,  and so on. 
While taxa  of any sys temat ic  rank can be compared by analysing v a r i a b i l i t y  a t  t h e i r  
enzyme-encoding gene l o c i ,  and the  more l o c i  analysed the  more informative the  comp- 
a r i s o n ,  i t  i s  c l e a r  from s t u d i e s  on numerous spec i e s  t h a t  t he re  e x i s t s  no o b j e c t i v e  
e l e c t r o p h o r e t i c  c r i t e r i o n  f o r  any s p e c i f i c  sys temat ic  category.  Populat ions which 
d i f f e r  i n  e l e c t r o p h o r e t i c  s t u d i e s  cannot be ass igned  t o  d i f f e r e n t  systematic  ca t egor i e s ,  
on e l e c t r o p h o r e t i c  evidence alone - ques t ions  of sympatry, eco log ica l  d i f f e r e n t i a t i o n  
and reproduct ive  i s o l a t i o n  must f i r s t  be considered.  Elec t rophores i s ,  then is not  an 
' a l l -or -none"  too l  i n  taxonomy and sys temat ics  a s  e a r l i e r  i deas  of  spec i e s - spec i f i c  
p a t t e r n s  might have implied. Never thp l e s s  i t s  va lue  i n  populat ion gene t i c s ,  i n  
evolu t ionary  and development biology,  i n  physiology and ecology, and a s  an a i d  i n  
many o t h e r  a spec t s  of biology i s  unquestioned. 

~ o g l  P. Wilkins 
Department of Zoo logy 
Univers i ty  College 
Galway *****;'. 

INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMENCLATURE 

The d r a f t  t h i r d  e d i t i o n  of  t he  I n t e r n a t i o n a l  Code of Zoological  Nomenclature i s  
now a v a i l a b l e  f o r  comment by zoo log i s t s .  Copies may be obta ined  ( p r i c e  Â£2.5 su r f ace  
mail ,  Â£5.0 a i r  ma i l )  toge ther  with copies  of t he  paper expla in ing  the  major changes 
proposed ( p r i c e  50p) from the  Pub l i ca t ions  O f f i c e r ,  I n t e r n a t i o n a l  Trus t  f o r  Zoological  
Nomenclature, c / o  B r i t i s h  Museum (Na tu ra l  H i s to ry ) ,  Cromwell Road, London SW7 5BD, U.K. . 
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-82- 
l The Type Method and t h e  'Species  ' 

Robert Nash and Helena Roas 
Dept. of Botany and Zoology, U l s t e r  Museum, S t r a n m i l l i s ,  B e l f a s t ,  I r e l a n d  BT9 5AB. 

c J 

H i s t o r i c a l  In t roduc t ion  

Types a r e  o f  such fundamental importance i n  both taxonomy and s y s t e m a t i c s - t h a t  
one would expect  both c l e a r  expos i t ions  of type theory i n  the  l i t e r a t u r e  and a  wel l-  
def ined  code of p r a c t i c e  t o  which most, i f  n o t  a l l ,  zoo log i s t s  would adhere.  The 
f a c t  t h a t  t h i s  is n o t  so seems t o  J e r i v e  from the  h i s t o r y  of zoology. Most e a r l y  
zoo log i s t s  were t r a i n e d  f i r s t  and foremost a s  c l a s s i c a l  s cho la r s ,  thoroughly f a m i l i a r  
with the  ph i lo soph ica l  concepts of  A r i s t o t l e  and P l a t o  enabl ing them t o  i n t e r p r e t  
t he  d iv ine  order  of t h e  Cosmos. The ' u n i v e r s a l s '  of Greek philosophy and the  meta- 
phys i ca l  no t ion  of a  d r iv ing  fo rce  were very  r e a d i l y  app l i ed  i n  Zoology. The animal 
kingdom p resen t s  an obvious n a t u r a l  o rder  and i n  t h e  works of P l a to ,  A r i s t o t l e  and 
God's Creat ion a  metaphysical  cons t ruc t  of order  was equa l ly  obvious. A marr iage of 
t he  two was i n e v i t a b l e .  

The type concept of t he  zoo log i s t s  of t h e  18th century i s  termed ' typology '  o r  
t y p o l o g i c a l  t h i n k i n g i .  The precepts  of typology fol low from t h e  i n t e l l e c t u a l  back- 
ground of i t s  proponents.  The n a t u r a l  world was c l e a r l y  d i v i s i b l e  i n t o  d i s c r e t e  s e t s  
of recognisably  s i m i l a r  i nd iv idua l s  ( s p e c i e s  - spec i e s  l e v e l  taxon).  Each taxon i n  
accord with phi losophic  concepts had a  p e r f e c t  form o r  essence.  To achieve the  
c l a s s i c a l  i d e a l  of an ordered  world r equ i r ed  c a t e g o r i s a t i o n ,  an e s s e n t i a l  p r e r e q u i s i t e  
of which was t o  g ive  spec i e s  names. Not, of course a  new i d e a  bu t  h i t h e r t o  somewhat 
random. Car1 von Linne, t h e  t i r e l e s s  Swedish doctor ,  p resented  the 18th century world 
with j u s t  what i t  wanted - an o d e r e d  system of names 'Linnaeus'  and h i s  immediate 
fo l lowers  s e t  about naming and order ing .  Following t h e i r  c l a s s i c a l  mentors they saw 
each taxon i n  terms of a p e r f e c t  foru .  Those i n d i v i d u a l s  which most c l o s e l y  approached 
t h i s  a b s t r a c t i o n  were considered t y p i c a l  o r  type and desc r ip t ions  of t he  spec i e s  were 
based upon them, o r ,  a l t e r n a t i v e l y  an a b s t r a c t  i d e a l  was based on t y p i c a l  forms which 
were the  ' n a t u r a l f  b a s i s  of the  desc r ip t ion .  Of course no t  a l l  members of a  taxon 
accorded with t h i s  i d e a l  form, bu t  when t h e  p u r i t y  of the  Greek phi losophic i d e a l  was 
f r equen t ly  thwarted by r e a l i t y  - t he  S c h o l a s t i c  "accidents" .  Any ind iv idua l s  which 
f a i l e d  t o  accord with the  p e r f e c t  form were considered t h e  equiva len ts  of the  Scho la s t i c  
"accidents"  and excluded from the  desc r ip t ion  and t a c i t l y  from the  i d e a l  spec i e s .  

Given these  ' a  p r i o r i '  p r ecep t s  i t  followed t h a t  e a r l y  au thors  f e l t  a t  l i b e r t y  
o r  even under an o b l i g a t i o n ,  t o  r ep l ace  m a t e r i a l  i n  t h e i r  c o l l e c t i o n  on which they 
had based desc r ip t ions .  The reason f o r  such replacements was usua l ly  t h a t  t h e  types 
had been damaged i n  some way but  s o a e t i a e s  because more p e r f e c t  ' t y p e s '  had become , 

a v a i l a b l e .  This  p r a c t i c e  was continued i n  some museums we l l  i n t o  the  19th century.  
Another hangover of e a r l y  type-concept i n  todays museums a r e  c o l l e c t i o n s  l a b e l l e d  

I "Type-Collection of X-sh i re  Lepidoptera o r  Type Col lec t ion  of Ordovician Brachiopod~".  

Not only d id  the  S c h o l a s t i c  p e r f e c t  forms and r e l a t e d  metaphysical i deas  r e l a t e  
t o  spec i e s  d e s c r i p t i o n s  bu t  such pre-Darwinian t h e o r i e s  of evolut ion a s  were proposed 
hinged on a  pervas ive  s t r i v i n g  towards pe r f ec t ion .  The acceptance of the  Darwin- 
Wallace model of n a t u r a l  s e l e c t i o n  a s  a  convincing mechanism f o r  evolu t ion  threw i n t o  
doubt n o t  only B i b l i c a l  Truths but  a l s o  provided an o b j e c t i v e l y  based counter-argument 
t o  such ph i lo sph ica l  a b s t r a c t i o n s .  Not much l a t e r  Kar l  Marx was t o  have exac t ly  t he  
sane impact on the  Hegelian t h e o r i e s  of s o c i a l  o rgan i sa t ion  - an a s ton i sh ing ly  s i m i l a r  
p a r a l l e l !  

One o f  the ,bases f o r  t h e  new explana t ion  of evolu t ion  was the  demonstrable 
v a r i a t i o n  wi th in  spec i e s .  The emphasis on v a r i a t i o n  i n  t h e  new evolu t ionary  spec i e s  
concept was of course  the  a n t i t h e s i s  of the  ' p e r f e c t  form' of t he  c l a s s i c a l  spec i e s  
concept bu t  t he  f u l l  r e a l i s a t i o n  of  t h i s  s i g n i f i c a n c e  w a s  slow t o  emerge. Only 
g radua l ly  through the 19th century  and e a r l y  p a r t  of the  p re sen t  century was t h e  deeply 
rooted  s t a t i c  concept of spec i e s  rep laced  by the  modern i d e a  of spec ies  a s  v a r i a b l e ,  
g e n e t i c a l l y  i s o l a t e d ,  populat ions.  
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Contemporary taxonomists consider  t h a t  d e s c r i p t i o n s  should take account of t he  
known v a r i a t i o n  of t he  spec i e s  o r ,  i n  some cases ,  be based on s t u d i e s  of v a r i a t i o n  
( s e e  ~ e v i l l e - ~ e o r g e ) .  This i s  n o t  always poss ib l e ,  o f  course;  some desc r ip t ions  a r e  
based on only one specimen because only one specimen was a v a i l a b l e  but even he re  t he re  
i s  t a c i t  acceptance of the  p o t e n t i a l  f o r  v a r i a t i o n .  I n  t h i s  'schema' types c l e a r l y  
cannot have r e p r e s e n t a t i o n a l  func t ion;  they se rve  only a s  name-bearers. 

It i s  e s s e n t i a l  t h a t  names should be unequivocally appl ied :  everyone must c a l l  
a  c a t  a c a t  and a k e t t l e  a k e t t l e  otherwise chaos would r e s u l t .  Unequivocal name 
a p p l i c a t i o n  i s  t he  essence of modern type-theory.  Simpson (1967) has poin ted  o u t  
t h a t  i n  o rde r  t o  achieve t h i s  types must be unique and, i n  view of t he  confusion 
caused by h i s t o r i c  usages of t he  term type,  a s  we l l  a s  by vernacular  usages,  proposes 
a new term 'onomatophore' ( l i t e r a l ly -name-bea re r )  t o  r ep l ace  t h e  term "type". Unfor- 
t una te ly  t h i s  e x c e l l e n t  suggest ion has  never been widely accepted and we a r e  s t i l l  
l e f t  with an amalgam of o l d  and new concepts .  

Modern Type Method 

Both Mayr and Simpson propose a type-doct r ine  i n  which only unique types a r e  
allowed and i n  which t h e  only allowed func t ion  of t he  type i s  t o  bear  a  name. An 
au thor  conceives a spec i e s  a s  a  g e n e t i c a l l y  i s o l a t e d  v a r i a b l e  u n i t  which i s  descr ibed  
i n  terms of i t s  v a r i a t i o n .  A s i n g l e  specimen from wi th in  the  l i m i t s  of v a r i a t i o n  
of t h e  au thors  spec i e s  i s  des igna ted  type. The type does no t  i n  any way ' r e p r e s e n t '  
the  spec i e s ,  n e i t h e r  i s  i t ,  t o  employ a  'common' usage ' t y p i c a l q  nor i s  i t  the  b a s i s  
of  t he  desc r ip t ion .  To emphasise t h i s  many taxonomists now r e f e r  t o  the ' type  of 
a  name' and n o t  the  type of a  (nominal) spec i e s .  

The p r a c t i c e  of des igna t ing  a holotype o r  s e l e c t i n g  a  lec to type  from a  s e r i e s  
of syntypes i s  almost u n i v e r s a l  and i s  i n  p e r f e c t  accord with the 'unique type 
d o c t r i n e ' .  However many authors  s t i l l  base d e s c r i p t i o n s  on s i n g l e  specimens o r  small  
groups of  s e l e c t e d  specimens when a  l a r g e  hypodigm i s  a v a i l a b l e ,  s t i l l  use types a s  
s tandards  of re ference  o r  r e p r e s e n t a t i v e s ,  s t i l l  regard  types a s  amplifying descr ip-  
t i o n s  and some even regard  them as ' d e f i n i n g '  the  spec i e s .  Even the most r igorous  
a n t i - t y p o l o g i s t s  seem t o  shr ink  from des igna t ing  ' a t y p i c a l '  specimens as type. Tac i t  
wi tness  t o  the  l i n g e r i n g  s u r v i v a l  of ' typology'  are  t he  survivirig subs id i a ry  types - 
para types ,  pa ra l ec to types  and a l l o t y p e s .  

This syn thes i s  of o l d  and new type-concepts i s  n o t  only apparent  i n  cu r r en t  
taxonomic p r a c t i c e  bu t  i s ,  i n  some measure enshrined i n  the I n t e r n a t i o n a l  Code of 
Zoological  Nomenclature. 

Categories  of types - simple d e f i n i t i o n s  

Most zoo log i s t s  accept  t h e  d e f i n i t i o n s  of types given i n  the  I n t e r n a t i o n a l  Code 
of  Zoological  Nomenclature (1961 r ev i sed  1964) and the  fol lowing account i s  based - 
l a r g e l y  on these  d e f i n i t i o n s .  The Code sometimes appears ambiguous o r  e v e i ~  cont ra -  
d i c t o r y .  This unfor tuna te  s t a t e  of a f f a i r s  a r i s e s  from the  h i s t o r y  of type concept.  
Whereas t h e  Code f r equen t ly  s t r e s s e s  the  need f o r  unique types i n  accord with modern 
theory i t  a l s o  recognizes  t h e  type - se r i e s .  What i s  more typologica l  than the phrase 
de f in ing  type-sec ies  "The type s e r i e s  of a spec i e s  c o n s i s t s  of  a l l  the specimens on 
which i t s  au thor  bases  the  spec i e s  except  any t h a t  he r e f e r s  t o  a s  v a r i a n t  o r  doubt- 
f u l l y  a s s o c i a t e s  with the nominal spec i e s  o r  express ly  excludes from it". It might 
a t  f i r s t  s i g h t  appear t h a t  t he  au thors  of  the Code a r e  old-fashioned o r  confused but  
this i s  most c e r t a i n l y  no t  t he  case.  The ma jo r i ty  of animal spec ies  were named and 
descr ibed  when ' t ypo log ica l  t h ink ing '  s t i l l  h e l d  sway and s i n c e  we choose t o  use  the  
o l d e s t  name given t o  a  spec i e s  ( p r i o r i t y )  we a r e  forced  back t o  o l d  types and o l d  
type concepts .  - \ 

, , 

Simple d e f i n i t i o n s  of  the ' t r u e '  type c a t e g o r i e s  

TYPE-SERIES 

A t  the  time of w r i t i n g  the  o r i g i n a l  d e s c r i p t i o n  of a  spec i e s  an au thor  had before  
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1 him e i t h e r  

1. a s e r i e s  of  specimens 

2.  a  s i n g l e  specimen 

on which he prepared the  spec i e s  desc r ip t ion .  These specimens on which the  descr ip-  
t i o n  was based a r e  c a l l e d  the type - se r i e s  f o r  t h a t  spec i e s .  

HOLO TYPE 

I f  the  type-series cons i s t ed  of one specimen t h a t  specimen is c a l l e d  the holotype.  
I f  t he  t ype - se r i e s  cons i s t ed  of s e v e r a l  specimens but one of these  was r e f e r r e d  t o  
i n  t he  desc r ip t ion  a s  ' t h e  t y p e q  o r  some expression i n d i c a t e s  t h a t  one specimen of  
the s e r i e s  i s  equiva len t  t o  - the type than t h a t  specimen i s  c a l l e d  holotype.  Modern 
au thors  des igna te  e i ther  the  s i n g l e  specimen o r  one of a s e r i e s  a s  the  holotype.  

PARATYPE 

Af t e r  a holotype has been s e l e c t e d  from a type - se r i e s  t h e  remainder of the  
specimens from the  s e r i e s  a r e  c a l l e d  para types .  

I n  the  Mayr-Sinpson 'unique-type '  d o c t r i n e  paratypes a r e  redundant. However 
many zoo log i s t s  cont inue t o  des igna te  them o f t en  f o r  r a t h e r  obscure reasons.  

SYNTYPE 

I f  the  au thor  has  based h i s  o r i g i n a l  d e s c r i p t i o n  of  a  spec ies  on a ' t y p e - s e r i e s '  
o f  more than one specimen and has n o t  des igna ted  o r  i n d i c a t e d  a holotype then t h e  
s e r i e s  of equiva len t  specimens i s  r e f e r r e d  t o  a s  syntypic  and i t s  ind iv idua l  components 
a r e  c a l l e d  syntypes.  

l 

I Zoologis t s  are now disal lowed from bas ing  a  spec i e s  desc r ip t ion  ou a  s e r i e s  of 
I 

syntypes. However t h i s  was a f requent  p r a c t i c e  of o l d e r  au thors  generated,  a t  l e a s t  
l 

i n  part by the  i n t e l l e c t u a l  acceptance of v a r i a t i o n  wi th in  spec i e s .  Some syntypic  
s e r i e s  have, on subsequent examination turned  ou'c t o  be mixtures  of two o r  even t h r e e  
taxa  a po ten t  argument i n  favour of  t h e  unique type  doc t r ine .  In the  i n t e r e s t s  of 
nomenclatural s t a b i l i t y  lec to types  ( s e e  below) should be designated f o r  a l l  spec i e s  
names based on such s e r i e s .  However l ec to type  des igna t ions  should noc be made ind iv -  
i d u a l l y  b u t  only i n  t he  course  of r ev i s iona ry  work. 

It i s  usua l  nowadays t o  employ only the  terms holotype and paracypes when 
desc r ib ing  a  spec i e s .  When a s p e c i a l i s t  s t u d i e s  a syntypic  s e r i e s  f o r ' r e v i s i o n a r y  
purposes i t  i s  recommended tha t  he  s e l e c t s  one of t hese  t o  serve  a s  t& .type. This 
specimen i s  c a l l e d  a l ec to type  and on i t s  des igna t ion  t h e  remainder o Â £ > t h  s e r i e s  
become pa ra l ec to types .  Funct iona l ly  holo types  and l ec to types  a r e  p r e c i s e l y  equiva len t  
the  only d i f f e r e n c e  between t h e  two being t h a t  t he  l ec to type  was chosen from t h e  
o r i g i n a l  au thors  t ype - se r i e s  by a subsequent author  o r  by the  o r i g i n a l  author  i n  a  
subsequent work. 

A f t e r  a l ec to type  has been chosen t h e  remaining specimens from a  syntypic  s e r i e s  
a r e  c a l l e d  pa ra l ec to types .  Para lec to types  a r e  the  func t iona l  equiva len ts  of paratypes 
but  a r e  'chosen'  (by being remaindered) by a subsequent au thor  from the o r i g i n a l  
au thors  syntypic  s e r i e s .  

NEOTYPE 

When a l l  t h e  o r i g i n a l  type  m a t e r i a l  i s  be l ieved  t o  be l o s t  o r  destroyed a 
neotype may be des igna ted  usua l ly  from more modern m a t a r i a l  of t he  spec ies  taken i n  
the type - loca l i t y .  This category i s  used only  i n  except iona l  cases. 
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Pseudotypes,  typoids  and type terms no longer  i n  use 

The s i x  ' t r u e v  type terms have been d iscussed  above. This number would, however 
be reduced t o  t h r e e  by some au thors  who would accept  on ly  t he  unique type, i . e .  ho l -  
o type ,  l e c to type  and neotype. These au tho r s  would view para types  and pa ra l ec to types  
a s  being redundant and would seek the  replacement of the  syn typ ic  s e r i e s  by the  s i n g l e  
l ec to type .  

However t h e  term ' t y p e '  has  been p r e f i x e d  i n  a  m u l t i p l i c i t y  of o t h e r  ways. 
F r i z z e l  (1933) l i s t s  233 usages,  Farna ld  (1939) l i s t s  108 b u t  on ly  inc ludes  terms 
a p p l i c a b l e  t o  s i n g l e  specimens, and Sadbrosky (1942) g ives  a  f u r t h e r  7 ( t h e s e  compendia 
apply t o  botany as w e l l  a s  zoology).  The specimens t o  which these  a d d i t i o n a l  terms 
r e f e r  may have s p e c i a l  s i g n i f i c a n c e  o r  a t t r i b u t e s  such a s ,  being f i gu red ,  o r i g i n a t i n g  
from the t y p e - l o c a l i t y ,  being of oppos i t e  sex  t o  t he  holotype o r  whatever but  none 
a r e  types i n  the  modern sense  and,  i n  t h i s  contex t  a r e  b e s t  wholly ignored.  

Fu r the r  read ing  and r e f e r ences  

The p r e s e n t  paper has  been concerned wi th  the  h i s t o r y  of  type- concept and with 
g iv ing  some s imple d e f i n i t i o n s  of  type terms. (one of  u s  (R.N.) i s  i n  process  of  
p repar ing  a much f u l l e r  account of both type-theory and p r a c t i c e ) .  The works l i s t e d  
below a r e  e s s e n t i a l  read ing  f o r  those wishing t o  fol low up t h i s  s h o r t  i n t roduc to ry  
paper .  

Anon. 1961 ( r e v i s e d  1964) I n t e r n a t i o n a l  Code of  Zoological  Nomenclature adopted by  
t h e  XV I n t e r n a t i o n a l  Congress of  Zoology, London, J u l y  1958. London; I n t e r n a t i o n a l  
Trus t  f o r  Zoological  Nomenclature ( the  ' r u l e  book ' ) . 
Blackwelder, R.E. ,  1967. Taxonomy. John Wiley and Sons, New York. 698pp. (A very  
sound and unrepentan t  work on the  p r i n c i p l e s  of  neofcypology). 

Fernald,  H. T. ,  1939. On type nouienclature. Ann. Ent .  Soc. America 32: 689-702. 
( A  compendium). 

F r i z z e l l .  D.L., 1933. Terminology of types.  American Midi.  Hat. 14: 637-638.  
(A compendium) . 
J e f f r e y ,  C . ,  1973. B io log ica l  Nomenclature. Systematics  Assoc ia t ion  (Arnold) (An 
e x c e l l e n t  s h o r t  i n t r o d u c t i o n  f o r  both z o o l o g i s t s  and b o t a n i s t s ) .  

Mayr, E . a  1969. P r i n c i p l e s  of Systematic  Zoology. McGraw H i l l .  New York ( A l l  
z o o l o g i s t s  should have a copy of t h i s  mas t e r ly  t r e a t i s e .  I t  inc ludes  an annota ted  
t r a n s c r i p t i o n  of  t h e  Code). 

Simpson, G. G . ,  1940. Types i n  modern taxonoay. American J o u r n a l  Sc i .  238: 413-431. 

Simpson, G . G . ,  1961, P r i n c i p a l s  of animal taxonomy. Colombia Univers i ty  P r e s s ,  
New York. (A very  l u c i d  l o g i c a l  account of  modern methodology). 

The Underwater Conservation Programme 

D r .  Bob E a r l l ,  P r o j e c t s  Co-ordinator ,  Underwater Conservation Programme, Zoology 
Department, Un ive r s i t y  of  Manchester, Manchester M13 9PL. 

Underwater Conservation Year was planned a g a i n s t  a  background of i nc reas ing  ' d i v e r  
p o l l u t i o n q  and a  concern t h a t  some a c t i o n  should be taken t o  conserve important sub- 
l i t t o r a l  h a b i t a t s .  I n  o rde r  t o  c o l l e c t  information of va lue  i n  planning conserva t ion  
a c t i v i t y  i t  w a s  proposed t h a t  amateur d i v e r s  superv ised  by marine b i o l o g i s t s  should 
be used. Bellamy and Whi t t ick  (1968) had shown the  va lue  of such an approach, s i n c e  
nationwide d a t a  on s u b l i t t o r a l  popula t ions  could be c o l l e c t e d  i n  a  s h o r t  pe r iod  of  
time. By t h e  very  n a t u r e  of  t h e i r  a c t i v i t i e s  amateur d ive r s  a r e  i d e a l l y  p laced  t o  
a i d  the  c o l l e c t i o n  of d a t a  on s u b l i t t o r a l  popula t ions .  

Due l a r g e l y  t o  t h e  cons iderab le  e f f o r t s  of D r .  Charles  Sheppard t he  p r o j e c t s  
co-ord ina tor ,  and the  organis ing  committee a l a r g e  amount of  va luab le  da t a  was 
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l c o l l e c t e d  during the  yea r .  The p r o j e c t s  d i v e r s  became involved i n  ranged from record ing  
l 
I t h e  h a b i t a t  a t  s u b l i t t o r a l  s i t e s ,  t h e  spec i e s  record ing  scheme ( s e e  a r t i c l e ) ,  a  pro-ioct 

l designed t o  record  t he  d i s t r i b u t i o n  of  Echinus,  and a  nudibranch survey. 

1 The Underwater Conservation Programme i s  the  ex tens ion  of  Underwater Conservation 
Year. Broadly i t s  aims are a s  fo l lows;  

1. t o  promote t h e  conservat ion of t he  underwater environment, e s p e c i a l l y  among 
amateur d i v e r s .  

2 .  t o  l i a i s e  between amateur d i v e r s  and r e sea rch  s c i e n t i s t s  i n  o rde r  t o  pu t  
forward a programme of research p r o j e c t s  which w i l l  a c t  a s  a  s c i e n t i f i c  b a s i s  
f o r  f u t u r e  conserva t ion  programmes. 

3.  t o  organise  an e f f e c t i v e  body which w i l l  p rov ide  c o n t i n u i t y ,  communication. 
and co-ord ina te  a c t i v i t i e s  f o r  d i v e r s  i n t e r e s t e d  i n  underwater conserva t ion  
and n a t u r a l  h i s t o r y .  

l 
Plans f o r  t h e  1978 season a r e  s t i l l  being formulated, however t h e  h a b i t a t ,  spec i e s  

record ing  p ro j ec t . ,  Echinus and nudibranch p r o j e c t s  a r e  t o  cont inue.  I n  a d d i t i o n  t o  
t h i s  a b a s i c  observa t ion  ca rd  scheme i s  t o  be in t roduced ,  s e rv ing  no t  on ly  t o  encourage 
d i v e r s  t o  make b i o l o g i c a l  observa t ions  but  a l s o  t o  provide  a very  va luab le  source  of 
information.  I f  you f e e l  t h a t  amateur d i v e r s  could c o n t r i b u t e  t o  a p r o j e c t  you a r e  
concerned wi th ,  e i t h e r  by c o l l e c t i n g  samples o r  records  p l ea se  l e t  me know. Amateur 

I d i v e r s  q u i t e  f r equen t ly  v i s i t :  very  i s o l a t e d  p a r t s  of our  coas t  and can e a s i l y  provide 
d a t a  from these  a r ea s .  I f  you con tac t  me I w i l l  be on ly  too w i l l i n g  t o  p u t  you i n  

l touch with an app rop r i a t e  amateur d iv ing  group. 

;\****;*: 
The Spec ies  Recording Scheme 

Bob E a r l l  and David Erwin. 

The Spec ies  Recording Scheme (SRS), was planned a s  an i n t e g r a l  p a r t  of  t h e  p r o j e c t s  
f o r  Underwater Conservation Year ( U C Y I .  Underwater Conservation Year was planned a g a i n s t  
a  background of  i n c r e a s i n g  @ d ive r  po l lu t i o r i  ' and a concern that some a c t i o n  should be 
taken t o  conserve important  s u b l i t t o r a l  h a b i t a t s .  I n  o rde r  t o  c o l l e c t  information of 
va lue  i n  planning conserva t ion  a c t i v i t y  i t  was proposed t h a t  amateur d i v e r s  superv ised  
by marine b i o l o g i s t s  should be used. Bellamy and Whi t t ick  (1968) had shown the  va lue  
of  such an approach, s i n c e  nationwide d a t a  on s u b i i c t o r a l  popula t ions  could be c o l l -  
e c t e d  i n  a s h o r t  pe r iod  of t ime. By the  very  n a t u r e  of t h e i r  a c t i v i t i e s  amateur d i v e r s  
a r e  i d e a l l y  p laced  t o  a i d  the  c o l l e c t i o n  of d a t a  on s u b l i t t o r a l  popula t ions .  

The Spec ies  Recording Scheme i s  a p r o j e c t  based on the  recording ca rd  p r i n c i p l e .  
A s  such,  t he  scheme i s  r a t h e r  d i f f e r e n t  from previous p r o j e c t s  which have sought t o  
use  amateur d i v e r s  s i n c e  i t  r e q u i r e s  an a b i l i t y  t o  recognise  and i d e n t i f y  marine l i f e  
underwater r a t h e r  than merely c o l l e c t i n g  samples. The scheme was designed f o r  amateur 
d i v e r s  and i t  i s  the  f i r s t  t i m e .  a  record ing  ca rd  scheme has  been t r i e d  o u t  wi th  t h i s  
group. Conceptually it is a l s o  r a t h e r  d i f f e r e n t  t o  t r a d i t i o n a l  mapping - r eco rd  ca rd  
p r o j e c t s  f o r  n o t  on ly  a r e  t h e  s p e c i e s  chosen important  s u b l i t t o r a l  spec i e s  whose 

l 

d i s t r i b u t i o n  can be mapped, bu t  the spec i e s  a l s o  a c t  as i n d i c a t o r s  of key s u b l i t t o r a l  
h a b i t a t  types.  Card r e t u r n s  a r e  made f o r  s i n g l e  depth zones ( i . e .  0  - 5m, 5 - 10m e t c . )  
a t  any p a r t i c u l a r  s i t e .  The s p e c i e s  s e l e c t e d  a r e  taken from a number of phyla  and a r e  
a l l  prominent and easy t o  i d e n t i f y  underwater.  From t h i s  approach i t  i s  hoped n o t  on ly  
t o  be a b l e  t o  r eco rd  t h e  d i s t r i b u t i o n  of important  s u b l i t t o r a l  spec i e s  on a nat ionwide 
s c a l e  bu t  a l s o  t o  be a b l e  t o  desc r ibe  t h e  h a b i t a t s  a t  the  s i t e s  v i s i t e d ,  many of  t he se  
w i l l  be popular  d iv ing  s i t e s .  

A t  the  end of  the  f i r s t  season (summer 1977) w e  have rece ived  almost 400 record  
ca rds  from 60 c o n t r i b u t o r s .  Whils t  t h e  p r o j e c t  was c l e a r l y  p i t ched  a t  too  h igh  a  
l e v e l  f o r  t he  ' average '  c lub  d ive r  t h e  r e t u r n s  a r e  of  e x c e l l e n t  q u a l i t y .  On average 
each c a r d  con ta in s  100 'bits' of  in format ion ;  during t h i s  year  t h e  d a t a  w i l l  be t r ans -  
f e r r e d  t o  a computer based system. 
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We have produced a  pre l iminary  r e p o r t  i l l u s t r a t i n g  our r e s u l t s  and t o  provide 
p a r t i c i p a n t s  wi th  ' f eedbackq .  The r e s u l t s  of the  f i r s t  seasons work have been so  
encouraging t h a t  we i n t e n d  t o  c a r r y  on with the  scheme f o r  another  two years  with 
the  f i n a l  aim producing an a t l a s  of the common s u b l i t t o r a l  marine l i f e  around the  
U.K. We hope t o  be ab l e  t o  complete this by 1980. Should anyone r equ i r e  f u r t h e r  
information on the  p r o j e c t  contac t  e i t h e r  David Erwin o r  Bob E a r l l .  

Observations on the D i s t r i b u t i o n  of Caryophyil ia  smi th i .  

I n  s e v e r a l  p a r t s  of t h e  North of England d i v e r s  have formed groups which c a t e r  
f o r  members i n t e r e s t e d  i n  Marine Biology. The l a r g e s t  of these  groups, the  NORFED 
Marine Biology Group based i n  the N .  West of England introduced a  basic observa t ion  
ca rd  scheme during 1977. Among the  records received were the following observa t ions  
on the  d i s t r i b u t i o n  of Caryophyll ia  smi th i .  Gordon James of York Univers i ty  observed 
Caryophyll ia  i n  the  North Sea o f f  the  Fame  I s l a n d s  and Beadnell  Bay. S imi la r  
observa t ions  have been made by members of the North Eastern Marine Biology Group. 
Apparently these  observa t ions  r ep re sen t  t he  most sou the r ly  d i s t r i b u t i o n  y e t  recorded 
f o r  Caryophyll ia  i n  the  North Sea. 

The fol lowing observa t ions  a r e  taken 
Newslet ter .  
Observer 

B .  Parr 

D.  Moss 

R. Crosby 

R.  Crosby 

G. James 

G. James 

G.  James 

G. James 

-. 

The 

S i t e  
7 

Sge i r  E i r i n  Rock, 
North of S t a f f i n  Bay, 
Scot land.  

Lock Sc r ida in ,  I s l e  of 
Mull. 
NM 442 241 

South of Oban., S e l l  
I s l a n d ,  Easedale.  
NGR 740 176 

Near P o r t  Er in ,  I s l e  of 
Man, 
NGR 185 686 

Beadnel l ,  
Morthumbria. 

Blue Caps, Fame  
I s l a n d s .  

Mull,  Scot land.  
Ardtorn ish  Bay below 
c a s t l e .  
50' 31 'M 5' 4 6 %  

H .  Coast of Loch Buie. 
S . C o a s  t M u l l .  
56 19'N 5 55'W. 

from the NORFED Marine Biology Groups 

Date 

7.8.77 

10.8.77 

13.9.77 

22.8.77 

17.7.77 

16.7.77 

Caryophyll ia  on rock. 
15m. 

5 - 6  specimuns a t  9m on rock 
amongst ke lp .  

Large numbers on boulder a t  
27m. Odd ind iv idua l s  on v e r t i c a l  
rock wa l l  up t o  10m. 

Caryophyll ia  on boulders  a t  
15 -2Om. 

Caryophyll ia  on wreck of 
SS Somali. S l i g h t l y  s i l t y .  
23m below C.D. 

Caryophyll ia  on v e r t i c a l  c l i f f s ,  
10m. Occasional.  

S ing le  i nd iv idua l  on rock sc ree .  
12m. 

Many animals on wreck a t  9m. 
0 

Water temperature 7 C .  

R .  E a r l l .  
.Lat,-t ..Lit? , <? 0 4')': 

REVIEW 

B r i t i s h  Sipunculans - D r .  P.E. Gibbs 

l a t e s t  add i t i on  t o  the Synopses of the B r i t i s h  Fauna by D r .  Gibbs i s  a 
c a r e f u l l y  prepared and w e l l - i l l u s t r a t e d  account of the  Sipunculans, a  phylum which 
h i t h e r t o  was d e a l t  wi th  only i n  occas iona l  papers  by s ipunculan taxonomists and 
e c o l o g i s t s  o r  i n  l a r g e  and expensive monop.raphs. D r .  Gibbs d e a l s  f i r s t  with t h e  
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, anatomy, biology,  c o l l e c t i o n  and p re se rva t ion  of t h e  group and then expla ins  i t s  
checkered taxonomic h i s t o r y .  For the  non-sipunculan s p e c i a l i s t ,  t h i s  s e c t i o n  b r ings  
up t o  d a t e  the l a t e s t  th inking  concerning c l a s s i f i c a t i o n .  The bulk of  t he  synopsis  
i s  made up of  keys t o  f ami l i e s ,  each family being d e a l t  wi th  f i r s t  by a key and then 
a d e s c r i p t i o n  of each genus. This p a r t  inc ludes  no te s  on geographical  d i s t r i b u t i o n  
and gene ra l  ecology as we l l  a s  concise  drawing. The book i s  fundamental f o r  e c o l o g i s t s  
needing a r e a d i l y  a v a i l a b l e  accu ra t e  book dea l ing  with Sipunculans. 

l ~ 
Â¥>Â¥c*** 

Some Recent Records of Okenia p u l c h e l l a  (Alder  and Hancock) from Northumberland . 
Okenia p u l c h e l l a  (Alder and Hancock, 1854) i s  one of the  r a r e s t  of t he  B r i t i s h  

Nudibranchia, such t h a t  i n  1976 the re  e x i s t e d  only one B r i t i s h  record,  da t ing  from 
1839; elsewhere i t  was recorded from Scandinavia,  over h a l f  a century ago (Thompson 
and Brown, 1976). 

l 

I n  J u l y  1977, an Agassiz t rawl  sample was c o l l e c t e d  from ' t h e  T r ink ' ,  an a r e a  
o f  boulder -s ized  ha rd  bottom m a t e r i a l  d i spe r sed  on mud, some s i x  t o  seven mi l e s  o f f -  
shore t o  t he  Eas t  of Cresswell ,  Northumberland. So r t ing  through t h e  hydroids from 

I t h e  sample, two a d u l t  specimens of  0. p u l c h e l l a  were discovered,  they were both j u s t  
over  lcm. i n  length,  and exh ib i t ed  a mo t t l ed  brown coloura t ion .  The specimens were 
photographed, t he  r e s u l t  being f o r t u n a t e l y  adequate  with regard  t o  recogni t ion  of 

l t h i s  d i s t i n c t i v e  spec i e s ,  s i n c e ,  due t o  a subsequent mishap, the  specimens have been 
l l o s t .  

A f u r t h e r  s i n g l e  j uven i l e  specimen of  0. p u l c h e l l a  was taken and i d e n t i f i e d  by 
l J . B .  Sigurdsson i r o n  Northumberland i n  a bottom plankton sample c o l l e c t e d  i n  1976. 

Reference: Thompson, I.E. and Brown, G.H. 1976. B r i t i s h  Opisthobranch Molluscs.  
Synopses of t he  B r i t i s h  Fauna (N.S.), No. 8: p. 85. The Linnean Socie ty  
o f London. R. Bamber. 

Dove Marine Laboratory, 
Cu l l e r coa t s .  

FORTHCOMING EVENTS 

13th  European Symposium on Marine Biology 

27th September t o  4 t h  October,  1978. 

Topic: Cycl ic  phenomena i n  marine p l a n t s  and animals.  
Phys io logica l  and behavioural  rhythms. Cycles of condi t ion ,  growth, 
reproduct ion and abundance. 

Place:  Sess ions  w i l l  be h e l d  i n  t h e  Villa Marina, Douglas, I s l e  of Man. 

I Fur ther  d e t a i l s  a r e  a v a i l a b l e  from:- EMBS Symposium O f f i c e  
Department of Marine Biology 
Un ive r s i t y  of Liverpool 
P o r t  E r in  
I s l e  of Man. 

Tel.  P o r t  Er in  (0624) 832027. 

There i s  t o  be an I n s t i t u t e  of Biology Symposium on 'Monitoring the  marine 
environment1, on 28th-29th September, 1978, i n  t he  l e c t u r e  h a l l  o f  t he  Royal 
Geographical Soc ie ty ,  London. 
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LETTER TO THE EDITOR 

Dear S i r ,  

Perhaps your membership can he lp  me wi th  regard  t o  a problem type s t a t u s  which 
I am experiencing.  I have some specimens of  what I consider  t o  be a new spec i e s  of 
mollusc (as  y e t  t o  be  f u l l y  ana lysed) ,  which w i l l  consequently be the  holotype and 
para types ;  however, t he  female i s  brooding developing l a rvae ,  which hopefu l ly  w i l l  
be r e l e a s e d  before  I have t o  r e s o r t  t o  preserv ing  the  specimen. W i l l  t he se  l a rvae  
be f u r t h e r  paratypes (al though r e l a t i v e l y  v a l u e l e s s  f o r  comparative purposes wi th  
r ega rd  t o  f u t u r e  i d e n t i f i c a t i o n )  o r  i s  t h e r e  perhaps such a term as a "larvotype"? 
Obviously they must be some c l a s s  of primary type, and, i f  the  term "al lotype" i s  
i n  accepted use,  one would expect ar equiva len t  term f o r  l a r v a l  forms. (I s h a l l  
not  s e l e c t  t h e  holotype from the  l a r v a e ) .  

Yours s ince re ly ,  

C. T. Canon. 

The Conchological Soc ie ty  of Great B r i t a i n  and I r e l a n d  a r e  holding the  fol lowing 
summer f i e l d  meetings which may be of i n t e r e s t  t o  members. 

Weekend - 5 t h / 7 t h  May. 
Marine meeting t o  R h o s i l l i ,  Gower. 
Leader: Mrs. C.J. Pain.  T e l .  01-821 7674 evenings only. 

~ a t u r d a ~ ,  1 5 t h  J u l y .  
Marine meeting i n  Rye Harbour, Sussex. 
Leader: M r .  D. Worth. Tel. 01-778 3087. 

For f u r t h e r  d e t a i l s  p l ease  contac t  t he  Leaders of t he  meetings o r  the F i e ld  
Meetings Organiser :  M r .  T. Pain,  

47 Reynolds House, 
Millbank, 
London, SWlP 4HP. 
Tel. 01-821 7674 evenings only.  
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