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The r e c e n t  meet ingof , , . 'Porcupine '  a t  South Sh ie lds  proved h igh ly  succes s fu l  
d e s p i t e  the unfor tuna te  c l a s h  with the  re-scheduled Jub i l ee /Spr ing  bank hol iday  
weekend a n d - a l l  members< p re sen t  thoroughly enjoyed themselves. 

I n  add i t i on  the event  rece ived  cons iderable  p u b l i c i t y  f o r  'Porcupine'  
l o c a l l y  i n  both the  p r e s s  and t e l e v i s i o n  r e s u l t i n g  i n  recru i tment  of new 
members i n  the  North East  and i t  i s  hoped t h a t  they w i l l  i n i t i a t e  a  l o c a l  ,.. 
group t h i s  coming autumn. 

The p re sen t  Newslet ter  conta ins  i n  essence the proceedings of the  meeting. 

Membership cont inues t o  i nc rease  and now numbers some 120 ind iv idua l s  and 
i n s t i t u t i o n s  s c a t t e r e d  a s  f a r  a f i e l d  a s  the U . K . ,  Germany, A u s t r a l i a ,  e t c . ,  
and a  pre l iminary  l i s t  of members accompanies t h i s  Newslet ter .  Any add i t i ons  
o r  co r r ec t ions  t o  the  annotated i n t e r e s t  of members should be s e n t  t o  the  
Sec re t a ry  o r  Edi tor  f o r  i nc lus ion  i n  f u t u r e  i s sues .  

The proposed meeting scheduled f o r  B e l f a s t  has had t o  be postponed due 
t o  unforseen circumstances which a r e  beyond our con t ro l  bu t  i s  being rep laced  
by a two day meeting a t  the  National  Museum of  Wales, Card i f f  with the theme 
' P a r a s i t e s ,  Comrnensals, Symbionts, e t c . '  Anyone wishing t o  c o n t r i b u t e  p l ease  
con tac t  the  l o c a l  o rgan i se r ,  June Cha t f i e ld  a t  the  National  Museum of Wales 
a s  soon a s  poss ib l e .  

F i n a l l y  members a r e  reminded t h a t  con t r ibu t ions  comprising reviews, 
n o t i c e s  of forthcoming events ,  news of personal  and j o i n t  research  p r o j e c t s ,  
r eques t s  f o r  information,  e t c . ,  should be s e n t  t o  the  Hon. Ed i to r  of Porcupine, 
M r .  F.R. Woodward, South Sh ie lds  Museum and A r t  Gal le ry ,  Ocean Road, South 
Sh ie lds ,  Tyne and Wear, o r  t o  the Hon. Secre ta ry  of Porcupine, D r .  Shelagh M. 
Smith, Royal S c o t t i s h  Museum, Edinburgh, EH1 1JF. 

F.R. WOODWARD, 
Hon. Edi tor .  

http://www.pmnhs.co.uk


Committee Notes 

It was decided a t  the  Committee Meeting he ld  during the June meeting t o  widen 
the geographical d i s t r i b u t i o n  and i n t e r e s t s  of the Committee membership and the 
following people were co-opted and w i l l  come up f o r  formal e l ec t ion  a t  the  next  
Annual Gener a1  Meeting . 

D r .  John P. Cullinane, Universi ty College, Cork. 
D r .  R. E a r l l ,  Manchester. 
D r .  W. E i f ion  Jones,  Coastal Survei l lance  Unit,  Menai Bridge. 
M r .  Adrian Norris ,  Leeds Museum. 
D r .  John B. Wilson, I n s t i t u t e  of Oceanographic Sciences. 
D r .  Eve C. Southward, Plymouth. 
M r .  Brendan D.S. OtConnor, Irslend. 

ACCOUNTS FOR THE YEAR ENDING 5 APRIL 1977 

Dr. 
Income and Expenditure Account 

Cr. 
Â P P 

Tn Donations : By S ta t ionery  15 - 44 
D r .  H.M. Bibby 100 Pr in t ing  and Duplicating 8 - 52 
D r .  A . J .  Southward 6 Postage 42 - 66 
Anonymous - 15 121 - 00 Inaugural Meeting 41  - 82 

Entrance Fees, a 107 - 00 Excess of Income over Expenditure 
c a r r i e d  t o  Balance Sheet 347 - 16 

Current Subscript ions 215 - 60 

Non-members ' Contributions 12 - 00 

Â£45 - 60 Â£45 - 60 

Balance Sheet 

D r .  C r .  
P P 

To Subscript ions pa id  i n  Advance 9 - 22 By Cash a t  Bank 349 - 73 

ansferred from Income and Pe t ty  Cash in Hand 6 - 65 
Expendi t u r  e Account 347 - 16 - 

Â£35 - 38 . \ Â£35 - 38 

David Heppell 

Hon. Treasurer 

25th Apr i l  1977. 

Examined and found c o r r e c t  - Charles P e t t i t t  - 12th May 1977 

Norman A .  Holrne - 16th May 1977 

Hon. Auditors.  



Next Meeting 

The next  meeting of Porcupine w i l l  be he ld  a t  '"the National Museum of 
Wales, Card i f f ,  on Saturday 29th and Sunday, 30th October, 1977. 

< # 

The theme i s  PARASITES, COMMENSALS, SYMBIONTS, e tc .  

We have not  y e t  heard from a l l  the  people we have approached t o  speak - . - 
(holidays)  but  so far the following have agreed t o  contr ibute:-  . ' , ''1 : i t  

* i , ! : l . . ' '  
D r .  VeiaFret ter ,  Universi ty of Reading: A Mol luscan~topic .  I 

D r .  Harford ~ i l l i a m s ,  O p e n ~ n i v e r s i t ~ ,  Wales: Monogeneans i n  f i sh .  

Please forgive us our tee th ing troubles! 

I f  any person wo.u,ld l i k e  t o  give a t a l k  (20 mins.) ott the  above theme . 
a t  t h i s  meeting the  Hon. Sec., D r .  ~ h e l & $ h  Smith, The Royal Sco t t i sh  Museum, 
Chambers S t r e e t ,  Edinburgh, EH1 U F ,  would be del ighted  t o  hear a s  soon a s  
possible.  + 

I f  you a r e  i n t e r e s t e d  i n  coining t o  t h i s  meeting p lease  contac t  , . 
D r .  June Chatf ield,  Zoology Department, National  Museum of Wales, Cardi f f ,  
o r  Hon. Sec. f o r  fu r the r  d e t a i l s  and f u l l  programme. 

Annual General, Meeting 

This meeting w i l l  be he ld  a t  Manchester Museum on Friday, 24th February 
and Saturday, 25th February, 1978. .(AGM on Saturday morning). 

The theme i s  a taxonomic one - The Species Probleia. 

Addit ional  people have already been co-opted onto the  Cotnmittee, see 
elsewhere i n  t h i s  Newsletter,  but  fu r the r  candidates a r e  welcome, nominations, 
should preferably  appear i n  the next  Newsletter,  please forward these t o  
the  Hon. Sec. 

V ************** 

Following Meeting 

The proposed meeting a t  Bel fas t  and Por tafer ry  has been postponed u n t i l  
June,  1978, exact  da te  not  f ixed,  the theme as  before,  ~ n t e r s t i t i a l  Fauna. 
(Mostly f i e l d  work). 

Let i t  be known, we welcome contr ibut ions  t o  any meeting. 

M r .  Robert Eden of the I n s t i t u t e  of Geological Sciences, Edinburgh, gave 
an i l l u s t r a t e d  t a l k  on Saturday, 4 th  June t o  the  Porcupine members a t tending 
the  Conference on the mapping of the cont inenta l  shel f  o f f  Burnmouth by the  
I.G.S. 

************M 



, Porcupine Meeting 

L i s t  of w l l u a c a  recorded fo r  v i s i t  t o  St .  h y l s  Island and Cu l l e r co~ t s .  

Tonicella rubra (L. 1767). ' Skeneopsis planorbis (Fabricius 1780) 
Lepidochitona'cinereus (L. 1767) Nucella l ap i l l u s  (L. 1758) 
Pa t e l l a  vulgata L. 1758 Nassarius incrassatus ( S t r k  1768) 
Patina pellucida (.L. 1758) Goniodoris nodosa (Mon tagu 1808) 
Acmaea virginea (Muller 1776) Cadlina laevis  (L. 1767) 
Gibbula c inera r ia  (L. 1758) Archidoris p s e u d o a r y  (Rapp 1827) 
Lacuna pa l l idu la  (da Costa 1778) Onchidoris fusca (Huller 1776) 
Li t to r ina  li t to r a l i a  CL. 1758) Polycera dubia M, Sars 1829 
Li t to r ina  l i t t o r e a  (L. 1758) Berthella plumula (Montagu 1803) 
Li t to r ina  mariae Limapon t i a  capi t a t a  ( ~ g l l e r  1774) 
L i t  tor ina  neglec ta Hiate l la  a r c t i ca  (L. 1767) 
Li t to r ina  ner i toides  (L. 1758) Kel l ia  suborbicularis (Montagu 1803) 
Li t to r ina  rudia (Maton) Mytilus edul is  L. 1758 
Bissoa parva (da Costa 1778) He teranomia squamula ( L. 1758) 
Cingula s e d c o s  t a t a  (Mon tagu 1803) Turtonia minuta ( Fabricius 1780) 
Cingula semist r ia ta  (Montagu 1808) Abra alba (W .Wood 1802) 
Lamellaria la tens  ( ~ u l l e r  1776) 

L i s t  of mollusca recorded fo r  v i s i t  to  Whitburn Steel .  

Lepidochi tona cinereus (L. 1767 ) 
Tonicella rubra (L. 1767) 
Pa t e l l a  vulgata L. 1758 
Acmaea virginea ( ~ u ~ l e r  1776) 
Patina pellucida (L. 1758) 
Gibbula c inera r ia  (L. 1758) 
Margari t e s  hel ic inus  ( Fabricius 1780) 
Lacuna vinc t a   on tagu 1803) 
Lacuna pa l l idu la  (da Costa 1778) 
Li t to r ina  l i t t o r a l i s  (L. 1758) 
Li t to r ina  l i t t o r e a  (L. 1758) 
Li t t o r ina  n e r i  toides (L. 1758) 
Li t t o r ina  neglec ta 
L i t  tor ina  rudis  (Ma ton) 
Rissoa parva (da Costa 1778) 
Rissoa inconspicua Alder 1844 
Skeneopsis , pilanorbis (Fabricius 1780) 
Nucella l a p i l l u s  (L. 1758) 
Buccinum undatum L. 1758 

Odos t m i a  unidentata (Montagu 1803). 
Phil ine punctata ( J .  Adams 1800) 
Archidoris pseudoargus (Rapp 1827) 
Ancula c r i s t a t a  (Alder 1841) 
Aeolidia papil losa . (L. 1758) 
Polycera dubia M. Sars 1829 
Doto coronata (Gnelin 1791) 
Goniodoris nodoaa (Montagu 1808) 
Onchidoris murimta (Muller 1776) 
Onchidoris fusca ( ~ C l l e r  1776) 
Trinchesia f o l i a t a  (Forbes and Goodsir 1839) 
Mytilus edul i s  I. 1758 
Heteranmia squam~la  (L. 1758) 
Hia te l la  a r c t i ca  (L. 1767) 
Venerupis pul las  t r a  (Montagu 1803) 
Turtonia minuta (Fabricius 1780) 
Zirfaea cr iapata  (L. 1758) 
Limapontia cap i ta ta  (Huller 1774) 
Acanthodoris p i losa  (Abildgaard 1789) 



Resume of D r .  Steedman's address t o  the Seminar on Preservat ion Techniques. 

D r .  Steedman explained how he f i r s t  became i n t e r e s t e d  i n  preservat ion 
techniques,due pr imar i ly  t o  h i s  r eco l l ec t ion  of the  time, when a t  the  age of 
ten he  went t o  sea  on a t rawler  around the Faroes and Orkney's and how he 
marvelled a t  the b r i l l i a n c e  of colour exhibi.ted by the  organisms cascading from 
the cod end of the  n e t s  a s  they were emptied Onto the decks. Subsequently he 
went t o  work a t  Hul l 'w i th  Professor Hardy and then a t  B r i s t o l  and Glasgow with 
Professor C.M. Yonge. 

Recently SCOR, the S c i e n t i f i c  Committee on Oceanic Research and UNESCO L 

received a l a rge  number of  complaints from plankton workers with regard t o  the 
use of  f i x a t i v e s  and preservat ives  which were b e k g  used. The complaints cent red  
l a r g e l y  on the  unpleasant p roper t i e s  of formaldeyhyde when working over a d ish  
with an occular  miscroscope. A s  a r e s u l t  i n  1968 SCOR and UNESCO asked him i f  ' 

he would look a t  the  problem and see  i f  he could f ind  an a l t e r n a t i v e  t o  formaldey- 
hyde which lead t o  roughly s i x  years ' research ,  the  r e s u l t s  of which a r e  out- 
l ined  below21 

, r 

The f i r s t  problem concerns the  type of animals present ,  f o r  example, 
small c rus tacea ,  l a rge  crus tacea ,  f i s h  eggs, f i s h  la rvae ,  j e l l y  f i s h  and so on. 
I n  any mixed samples of plankton one has such a v a r i e t y  of specimens t h a t  i t  i s  
impossible t o  produce a s i n g l e  f l u i d  a s  f i x a t i v e  and preservat ive  which would cope 
with a l l  the  requirements of the  d i f f e r e n t  components. For ins tance ,  animals 
which look s imi la r ,  e.g.,  Medusa and Ctenophores d i f f e r ,  thus i f  a Medusu i s  
placed i n  a formaldeyhyde solu t ion  of 2% o r  even 4% i t  w i l l  preserve with reason- 
able  success. Do the  same w i t h  a Ctenophore and i t  w i l l  f a l l  to  p ieces  i n  f r o n t  
of your eyes. These d i f ference  a r e  due t o  the  d i f f e r e n t  p ro te in  compositions of 
the animals concerned. I n  addi t ion  there a r e  osmotic problems with animals such 
a s  Ctenophores, w h i l s t  calcareous forms w i l l  not  keep i n  any so lu t ion  t h a t  has 
a P.H. below 8.2. I n  the case of o i l  bearing species  i f  placed i n  a high P.H. 
solu t ion ,  such a s  8.2 the  o i l  suponif ies  so e a s i l y  t h a t  ins ide  a year there  i s  
no o i l  l e f t ,  therefore  causing f u r t h e r  problems. This then i s  a typ ica l  col lec-  
t ion  containing calcareous forms which wi l l  d issolve  below 8.2 and o i l  bearing 
specimen's which break up and lose  t h e i r - o i l  i f  the  P.H. i s  too high. 

the re fo re ,  one has  t o  think of the  f i x a t i o n  composition and usage. Is the  
f i x a t i v e  requi red  f o r  f i v e  minutes, o r  24 hours, a l s o  i s  i t  advantageous t o  f i x  
the  animal a t  near  f reez ing po in t ,  o r  a t  a temperature of 30 o r  40 degrees. Osmotic 
pressure i s  c l e a r l y  one of the  main problems of f ixa t ion .  I f  the  f i x a t i v e  has 
the  wrong osmotic pressure  then c e r t a i n  organs w i l l  e i t h e r  swell  up and simply 
blow themselves t o  p ieces ,  o r  shrink t o  a point  where they become unrecognisable. 
The penet ra t ion  of the  specimen i s  p a r t i c u l a r l y  important,  and i n  the  case of  
i n s e c t s  and crus tacea  with a v a s t  amount of wax on the  surface  which delays the  
penet ra t ion ,  i t  may be necessary t o  i n j e c t  with f i x a t i v e .  One of the  pipe dream* 
i s  t h a t  synchronous f i x a t i o n  could take place f o r  the  three  major components of 
l i v i n g  animals t i s s u e s  simultaneously, we can f i x  p ro te ins ,  but  t o  f i x  l i p i d s  
seems to be we l l  nigh impossible. One can preserve them. You can keep them, 
but  t o  produce the  new compound without,  a t  the  same t i m e  destroying the p ro te ins  
o r  the  carbohydrates i s  we l l  nigh beyond us. One can keep carbohydrates by 
using a lcohols  i n  'which they a r e  no t  soluble.  But then, i f  you use a high 
alcohol  you then proceed t o  d issolve  the  o i l  i n  the specimen. The compositions 
therefore  of f i x a t i v e  f o r  marine zoo plankton i s  no easy matter. 

The f u t u r e  use of the  ma te r i a l  a l s o  determines what kind of f ixa t ive ,  t o  
use, s ince  there  a r e  any amount of f i x a t i v e s  which can be used f o r  h i s t o l o g i c a l  
purposes, bu t  f o r  taxonomy, formaldeyhyde and alcohol  have predominated. 

However, the re  a r e  doubts about alcohol  s ince  i s  i t  r e a l l y  f i x i n g  things,  
o r  i s  i t  merely preserving them by taking away the  water from the  specimen. 



One of t h e  problems which i s  forever cropping up i s ,  i s  i t  b e t t e r  t o  f i x  
'-plankton i n  one f i x a t i v e  which i s  exce l l en t  a s  a f i x a t i v e  and then having done 
so s t o r i n g  i t  i n  another f l u i d .  The advantages of using the  same f lu id '  f o r  
f ixa t ion  and preservat ion  i s  t h a t  i t  i s  a cheaper method, i t  i s  quicker,  i t  i s  
e a s i e r  and l e s s  s t a f f  a r e  required. Now switching over t o  the  disadvantages, 
there  i s  a d iscoloura t ioh  of the f l u i d .  I n  due course the pigments and o ther  
things ooze out  of the  specimen causing i t  t o  become yellow o r  brownish i n  two 
o r - t h r e e  years. Also, i t  does not  give any l a t i t u d e  f o r  subsequent anatomical 
inves t iga t ions .  

I n  favour of f i x a t i o n  and s torage  of marine zoo plankton i n  d i f f e r e n t  f l u i d s  
there i s  l a t i t u d e  of specimen treatment, i t  i s  a cleaner and c l e a r e r  f l u i d ,  thus 
e a s i e r  f o r  the sys temat is t  t o  use, but  agains t  t h i s  i s  the f a c t  t h a t  i t  requi res  
twice the volume of f l u i d  and therefore  i s  a dearer  system a s  well  a s  increasing 
work f o r  s t a f f .  I f  one thinks of some of the enormous reference  co l l ec t ions  
occupying an a rea  of about 200 yards long by about 40 yards wide, crammed with 
shelves,  absolute ly  f i l l e d  with specimens, weighing 10, 20 o r  30 tons of ma te r i a l ,  
i f  one had t o  change a l l  the  f l u i d s ,  the  thing would be a major operat ion,  
therefore  i t  i s  on the whole an advantage, i f  poss ib le ,  t o  use the same f l u i d  
fo r  both f ixa t ion  and preservat ion.  

But what do we requi re  i n  t h i s  preservat ive?  That i t s  f i x a t i v e  condition , 

was continuous, t h a t  i t  i s  non-toxic, i t  i s  p leasant  t o  handle, colour less  and 
low i n  p r i c e  with a low evaporation r a t e ,  no shrinkage o r  swell ing e f f e c t .  The 
P.H. around 7 with a low f reezing po in t ,  i t  should be bac te r i ac ida l  and fungi- 
c i d a l .  One would l i k e  t o  think one f u l f i l l e d  a l l  the insurance requirements by 
having f l u i d  which was not  inflammable. Let us have a look a t  low evaporation 
r a t e .  I n  t h i s  country, a s  a r u l e ,  our temperatures may vary from about 10 cen t i -  
grade ins ide  bui ld ings  t o  maybe perhaps a s  high as  25, 30. But i f  you have high 
temperatures, a s  i n  Ind ia ,  then what about the evaporation of the f l u i d s  which 
a r e  being used fo r  preservat ion purposes. In  p laces  l i k e  Kalala Province and 
Fu Chin o r  Darwin and the north of Aus t ra l i a ,  with temperatures of 35 cen t i -  
grade f o r  a la rge  proportion of the year, i t  i s  absolute ly  e s s e n t i a l ,  i f  poss ib le ,  
one should have a f l u i d  with no evaporation r a t e .  Low f reez ing point .  A number 
o r  workers who have been out  i n  e i t h e r  the Arc t i c  OS the Anta rc t i c  have had t o  
put  conta iners  of f i x a t i v e  out  of doors because of lack of space and when they 
went t o  use the f i x a t i v e  found i t  was so l id .  This i s  the  thing one does not  
want, therefore ,  a f i x a t i v e  with a low f reezing point  i s  desirable-,  

Now what a r e  the poss ib le  reagents  which would be s u i t a b l e  f o r  ' t h i s  purpose, 
there  a r e  the  aldehydes, formaldehydes, acid-aldehydes, e t c . ,  paraldehyde, g lu t -  
aldehyde, e t c .  The alcohols  of which ethanol  i s  the most prominent and isoprop- 
an01 of course has been f a i r l y  widely used. S a l t s  and o ther  miscellaneous 
reagnets ,  e t c .  In  these days of po l lu t ion ,  toxic  substances l i k e  mercuric 
chlor ide ,  z inc ,  e t c . ,  a r e  things which should never be used a t  a l l .  Miscellaneous 
reagents  which have formaldehyde loosely at tached i n  the same way t h a t  oxygen 
i s  at tached t o  haemaglobins and which w i l l  r e l ease  the fomaldeyhyde i n  the  
appropriate condit ions.  Now we ran through some hundreds of experiments with 
various types but  most of them were discarded. The water so luble  a c e t a t e s  
appeal i n  some ways but  not  i n  o thers .  It i s  common knowledge t h a t  when you 
have these weak a c e t a t e s  i o - w a t e r ,  sooner o r  l a t e r  mould w i l l  appear a t  the  
bottom l i k e  white puff b a l l s .  In  o ther  words, the  ace ta tes  a r e  such good food 
f o r  moulds t h a t  they j u s t  cannot be used f o r  long term preservat ion.  By long r S <  

term I mean 50 t o  100 years o r  more. The alcohols  were a l s o  inves t iga ted .  The 
problem with isopropanol i s  t h a t  i n  t h i s  country i t  i s  dearer  than ethanol.  A t  
times i n  the  United S t a t e s  isopropanol was produced as  a by-product which was 
as tonishingly  cheap and which lead many people i n  the museums t o  use t h i s  ( a t  
about 45%) as a s u b s t i t u t e  fo r  ethanol ,  which i s  normally used a t  about 75%. 
But t h a t  means 55% water which may well  have a solvent  ac t ion  on calcium, thus 
a f i s h  i n  45% isopropanol i n  the long term may have i t s  ca lcar ious  deposi t s  



' of the  bones become s o f t e r  t o  produce, what they c a l l  i n  the  Smithsonian, s o f t  
bone t i s sue .  Ethanol has some disadvantages and on the  whole the evaporation 

' r a t e  and p r i c e  a r e  agains t  using i t  i n  bulk. 

The aldehydes i n  recent  years have been inves t iga ted  with some very c lose  
sc ru t iny  r e l a t i v e  t o  sec t iona l  c u t t i n g - f o r  the electron-miscroscope. Let us 
s t a r t  the process of el imination.  Acrulian.was one of the bes t  f i x a t i v e s  of a l l  
bu t  a s  the name implies i t  i s  so a c r i d  and hor r ib ly  unpleasant t h a t  one would 
never dream of employing i t  f o r  t h i s  purpose. Buter ic  i s -  not  a s  bad a s  a l l  t h a t  
bu t  i t  smells of rancid '  b u t t e r  which i s  not  q u i t e  the odour you want c l inging 
around you a l l  day, Aproprionic again has nothing p a r t i c u l a r l y  i n  i t s  favour. 
Acetaldehyde i n  some respects  i s  ra the r  f r ightening.  You buy i t  by the sea led  
t i n  and keep i t  i n  the f r idge ,  but  when ca re less ly  taken out  and put  on the 
bench the thing becomes convex i n  a couple of hours. 

. Glutaldehyde i s  expensive, i t  produces a hazy sea water so lu t ion  r a t h e r  
too r e a d i l y  and a f loccu la r  ma te r i a l  may a l s o  appear i n  the  f l u i d .  It lowers 
the P.H. t o  j u s t  the  same extent  a s  formaldehyde but  i t s  e f f e c t s  on specimens 
and on man a r e  no t  c e r t a i n .  We have already discussed the unplt+spntness of 
working over a p e t r e  dish f i l l e d  with 4% formaldehyde f o r  up t o  5 o r  6 hours. 
Now because glutaldehyde i s  a b e t t e r  c ross  l inking agent than formaldehyde i t  
i s  another way of saying i,t w i l l  f i x  your eyes b e t t e r  than formaldehyde and 
i f  only fo r  t h a t  reason was abandoned a s  a poss ib le  s u b s t i t u t e  f o r  formaldehyde. 

On the  o ther  hand f o r  plankton pe r fec t  f ixa t ion ,  t h a t  i s  t o  say 100% 
react ion  between the p ro te in  molecules and the f i x a t i v e  i s  not  always necessary. 
When you g e t  a 100% reac t ion  the  animal p ro te in  becomes so b r i t t l e  t h a t  the  legs 
simply drop o f f  and f a l l  t o  the  bottom of the j a r .  

Which br ings  us t o  formaldehyde. One may, a t  times, think harshly of the 
manufacturer, but  i t  was pointed out  around 1883 t h a t  formaldehyde a c t s  i n  two 
ways. Where you have two molecules i n  water one molecule oxidises  another which 
i s  another way of saying t h a t  the  o ther  i s  a l s o  reducing the f i r s t  one. The 
r e s u l t s  of t h a t  i s  t h a t  your formaldehyde now becomes methalnol and formic- 
acid.  So no matter  how pure your formaldehyde i f  you t r i p l e  d i s t i l 1  i t ,  three  
times o r  four ,  o r  more, i t  w i l l  begin t o  produce an a c i d i c  r eac t ion  ins ide  
twenty four hours. 

But a l a s  ones t roubles  a r e  not  over here because, when formaldehyde 
whether n e u t r a l s a c i d  o r  a lka l ine  i s  used with p ro te in ,  Sorenson's r eac t ion  i s  the 
f i r s t  and the  most important one t h a t  takes place.  If one takes a t yp ica l  amino 
ac id  and add t o  i t  formaldehyde t h i s  w i l l  g ive a product such a s  methylamine 
a c e t i c  ac id  p lus  water. But methylamine a c e t i c  ac id  a c t s  a s  a s t r a i g h t  forward 
ac id  so  t h a t  you now have ac id  i n  the  specimen j a r  which proceeds t o  d iges t  any 
ca lca r ious  products,  so f t ens  up t i s s u e ,  e t c .  

The extent  of the  reac t ion ,  Sorenson's reac t ion ,  w i l l  vary according t o  
the amount of p ro te in  present .  Even with the presence of a so c a l l e d  reagent  
such as hexamine t o  con t ro l  the  P.H. 

, /' 
Now and again one comes across t h i s  problem of what r a t i o  of p ro te in  

ma te r i a l  should one use t o  g e t  the  bes t  f i x a t i o n  poss ib le .  It i s  genera l ly  
agreed by h i s t o l o g i s t s  and electron-miscroscopists  t h a t  something i n  the na ture  
of 10% mate r i a l  t o  90% f i x a t i v e  i s  a reasonable f igure  o r ,  e v e n l b e t t e r ,  5% f o r  
100% f ixa t ion .  But a l a s ,  one has not  enough b o t t l e s  t o  use fo r  such Q small 
amount of specimens but ,  i f  poss ib le ,  use the 10% i . e . ,  10 t o  90, o r  1 t o  9% 
r a t i o .  

Stor'age pressures  of ten r e s u l t  i n  o v e r c r o w 4 i ~  j a r s  which a r e  f i l l e d  with 
specimens. But i f  you look a t  those specimens ca re fu l ly ,  two o r  three things 



become obvious,  even t o  t he  naked eye, e .g . ,  a t  the  bottom specimens of calanus 
w i l l  be p ink ,  those  a t  t he  top p r a c t i c a l l y  white.  I n  o t h e r  words, bulk p l ays  
i t s  p a r t  i n  s to r age  and p re se rva t ion  and, a s  a  r u l e ,  i f  one can p o s s i b l y  use 
a  50/50 r a t i o  and p e r i o d i c a l l y  g e n t l y  i n v e r t  the  j a r  back aga in ,  one w i l l  keep 
b e t t e r  preserved m a t e r i a l .  It should be borne i n  mind too  t h a t  i f  you f i l l  the  
j a r  too much those specimens a t  the  bottom w i l l  be pressed  upon by the  specimens 
a t  t h e  top and w i l l  end up a s  p i eces .  

I n v e s t i g a t i o n s  of  o t h e r  m a t e r i a l s .  Let  us  have a look a t  t h e  g l y c o l s ,  f i r s t  
e thy lene  g lycol .  About 1925 t h e r e  occurred a  s e r i e s  of unexplainable  dea ths  i n  
t he  United S t a t e s .  The a u t h o r i t i e s  became decidedly worr ied about i t ,  why were 
t he se  people dying? There was no obvious cause. But t h i s  pe r iod  coincided with 
t he  i n t roduc t ion  i n  t he  United S t a t e s  pharmacopoeia of  e thy lene  g lyco l  i n  p i l l s  
i n s t e a d  of g lyce r ine .  I n  the  l i v e r  t h i s  i s  broken down t o  form o x a l i c  a c i d ,  
t h e r e f o r e  e thy lene  g lyco l  i s  unsu i t ab l e  t o  use i n  f i x a t i v e s  and p r e s e r v a t i v e s .  
because i t  i s  poisonous. But t h a t  does n o t  apply t o  propylene g lyco l ,  i t  was one 
of t he  most i n t r u i g i n g  of a l l  t he  g l y c o l s  because mouldscannot use  i t .  It i s  
used i n  t he  B r i t i s h  and the  United S t a t e s  pharmacopoeia f o r  p i l l s  and pot ions  
taken i n t e r n a l l y ,  being abso lu t e ly  s a f e  because we break i t  down t o  a c e t i c  and 
ap rop r ion i c  a c i d s  which everyone takes  every time you e a t  a  j a r  o f p i c k l e s .  

The r e s u l t s  i n d i c a t e d  t h a t  propylene phenoxetol was t he  most s u i t a b l e  
p r e s e r v a t i v e ,  a l though 4% formaldehyde i s  s t i l l  the  cheapest  of  t h e  l o t .  I f  you 
use 1% propylene phenoxetol a s  a  p r e s e r v a t i v e  f o r  f i x e d  m a t e r i a l s  t he  p r i c e  would 
be 1.6 of formaldehyde. I f  however you p r e f e r ,  ( I  ' think i t  would c e r t a i n l y  be 
s a f e r  t o  use  t he  propylene phenoxetol) propylene g lyco l  i n  water i t  would be , . 
over  twice t he  p r i c e .  On the  o t h e r  hand i f  you look a t  i n d u s t r i a l  meths 5.5 
t imes t he  price,  of  formaldehyde and i n  t h i s  country,  a s  d i s t i n c t  from the  
United S t a t e s  of  America, i f  you use 45% isopropanol  you a r e  seven times the  
p r i c e ,  so  t h a t  most of  us  would have t o  come back t o  formaldehyde o r  the  t r i p l e  
f i x a t i v e s  which we have a l r eady  gone f o r  a  propylene phenoxetol,  

, Q. With r ega rd  t o  t r i p l e  f i x a t i v e s ,  does t h i s  de s t roy  the  co lour?  

A .  The answer i s  yes  i t  w i l l  d e s t roy  co lour  a s  with formaldehyde, n o t  
n e c e s s a r i l y  i n  the  same way bu t  t o  the  same e x t e n t ,  s o  co lour  w i l l  go bu t  over 
a  longer  per iod ,  i . e . ,  i t  de lays  t he  fad ing  but  does n o t  keep t h e  colour  
i n d e f i n i t e l y :  

Q. Does the t r i p l e  mix ture  have any adverse a f f e c t s  i f  you a r e c o n s i d e r i n g  
drying samples a f  terwards? 

A .  It i s  something which you have t o  cons ider  c a r e f u l l y  because i f  you a r e  
drying them and you a r e  presumably drying them a t  about 60 you would d r i v e  o f f  
t h e  propylene g lyco l  b u t  i t  would pay you t o  dry  i t  f o r  longer  than a s t r a i g h t  
formalin f i x e d  m a t e r i a l .  

Q .  What a r e  t he  p o s s i b l e  t ox i c  p r o p e r t i e s  o f  propylene phenoxetol? 

A .  Now, a s  w i th  every r eagen t ,  regard  them a l l  a s  t o x i c ,  formalin,  propylene 
g lyco l ,  propylene phenoxetol ,  t he  l o t .  Ce r t a in ly  i f  you were t o  take  a  t ab l e -  
spoon of  n e a t  propylene phenoxetol you would be a  h o s p i t a l  case.  It has  been 
adminis te red  t o  ho r se s  t o  enable  t he  animal t o  be t r e a t e d  s u r g i c a l l y  bu t  I am 
q u i t e  s u r e  t h a t  i f  we were dabbl ing i n  t he  s t u f f  i ncau t ious ly  you might take 
some i n  which would have a  n a r c o t i c  e f f e c t  upon you. There is  only  one recorded 
i n s t a n c e  o f  t h i s  and t h a t  was by a  man who was using s t rong  propylene phenoxetol 
bu t  t h e r e  i s  a b s o l u t e l y  no record  o f  anyone us ing  i t  a t  1 o r  5% who ever  su f f e r ed  

' 
i n  any way from i t .  

t l 

The p o i n t  r a i s e d  he re  i s  i f  you use  1% propylene phenoxetol i n w a t e r  with-  
o u t  anything e l s e  a f t e r  i t  has  been f i x e d  the  d i s s e c t i o n  of t h e  animal w i l l  be 
very  s imple,  i t  w i l l  be f l e x i b l e  and easy t o  c u t .  When Owen was i n  New Zealand 
he s e n t  t o  me a t  Glasgow a l a r g e  number of molluscs  which he f i x e d  t h e r e  i n  weak 
formalin then soaked i n  1% propylene phenoxetol f o r  perhaps a  couple  of  weeks, 
then d ra ined  and p u t  i n t o  polythene bags wi th  b i t s  of  co t ton  wool t o  s t o p  them 
s lo sh ing  around but  no f l u i d ,  t he  bag t i e d  and s e n t  t o  me j u s t  l i k e  t h a t .  They 
a r r i v e d  i n  p e r f e c t  condi t ion  and I kep t  them i n  the  bag d e l i b e r a t e l y  u n t i l  he 
r e tu rned  which was two o r  t h r ee  months a f te rwards ,  we d i s s e c t e d  them toge ther  
and found them i n  f i r s t  r a t e  condi t ion .  

i'Ã‡'r;':ik****;'o'fi'r**Â¥!' 



Marine Biological  Films 

Frank Evans, Dove Marine Laboratory 
l 

, 1 J  A 

A t  the  South Shie lds  "PORCUPINE" meeting members saw a teaching fi,lm c a l l e d  
"The Rocky Shore". 1; ,was 16 mm, sound, co'lour, running time 25 minutes an& 
i s  the  most r ecen t  o f ,  three. f i lms I have made f o r  biology s tudent i ,  the  o thers  
being "Ocean ~ i d e s "  (l$@) a d  "Ocekh waves! (1972). ~ 1 1 ~  three  ' f i lms were made 
i n  the  Film and T V  sec t ion  o f  Newkastle univers i ty .  - "Ocean Tides" and "Ocean 
Wavesu were madelas replacements o r  reinforcements f o r  1 hour l ec tu res .  "The 
~ o c k y ,  Shore"- was1 an at tempt ' to  .give coherence t o  a marine course f o r  l a rge  
numbers of* f i r s t - y e a r '  un ive r s i ty  s tudents  (over 150 i n  some years)  and t o  make 
some sense of t h e i r  shore co l l ec t ing .  

. I think 16 mm f i ' l i s  o f  t h i s  * kind 'have t o  be made by profess ionals .  "The' 
~ c i c k ~  Shore" had a budget o f  Â£850 without cos t ing  any equipment, s tud io  space 
o r  s t a f f  s a l a r i e s .  That i s  no t  t o  say amateurs o r  lone s c i e n t i s t s  cannot make 
i n t e r e s t i n g  and important f i lms on super 8 o r  videotape: they can. Although ' 

technica l ly  no t  comparable t o  16mm, such f i lms may be convincing and s i g n i f i c a n t - '  
through the  force  of the  subjec t  and the  dedicat ion of  the  f i lm maker. 

> - -. - 
There a r e  very few good f i lms i n  marine biology, indeed hardly any on 

the shore worth showing. The worst thing about most biology teaching f i lms i s  
the  commentary; i t  i s  p i tched too low f o r  s tudent  audiences. S c r i p t s ,  too, 
a r e  of ten  poor. 

16 mm teaching f i lms take a long time t o  make, part- t ime:  i n  my experience . 
about three  years .  Gett ing the camera crew, the  sunshine, the  t i d e ,  yourself . 

and the  funds a l l  together  a t  sea  or on the  beach i s  1abo.tious. 
> ' 

Once on locat ion  few camera t r i c k s  a r e  needed. Only one I found p a r t i c u l a r l y  ' 
useful  when making " ~ h e R o c k y  Shore"; filming down a periscope t o  give a s i d e  
view of s h o r e  animals normally viewed from above. Aer ia l s  a r e  good i n  any f i lm. 
They need a f r i end ly  l i g h t  a i r c r a f t  o r  (expensive) he l i cop te r .  Slow motion 
photography and time lapse  can be helpful .  Otherwise i t  i s  j u s t  s logging away 
t o  g e t  a s  near  a s  poss ib le  the sho t s  you want. I n  the f i n a l  f i lm, graphics 
(over l a id  words and diagrams) a r e  sometimes indispensiblk;  so,  therefore ,  a r e  
the  se rv ices  of a good graphic a r t i s t a n d  animation bench. 

Of the f i lms I have made "Ocean Tides" ( 2 0  minutes) i s  composed e n t i r e l y  of 
animated diagrams: the  sun, moon, r o t a t i n g  ea r th ,  e t c .  "Ocean Wavesti ( 15 minutes) 
i s  a more advanced f i lm,  opening with sea ,  tank and a e r i a l  shots  t o  i l l u s t r a t e  
wave theory, while the  second half shows the  b io log ica l  and physical  e f f e c t s  of 
waves, with exposed and she l t e red  shores and deposi t ing and eroding coas t l ines .  . - l  

.L  

"The Rocky Shore" i s  d i f f e r e n t .  It por t rays  an ac to r  (me) conducting a 
na tu re  walk over the  beach a t  Cul lercoats ,  Northumberland, point ing  ou t  p l a n t s  
and animals, and discussing zonation and the s t r e s s f u l  condit ions under which 
shore c rea tu res  l i v e .  This f i lm i s  the most s u i t a b l e  of the  three  f o r  general  
audiences. 

What i s  the  impact of a teaching film? We can only guess, but  f i lm makers 
who a r e  teachers a r e  uniquely placed t o  f ind  out.  The method would be to  divide 
a c l a s s  i n  two, show the  f i lm to, one ha l f ,  l e c t u r e  on the  same topic  t o  the  o ther  
h a l f ,  then t e s t  them. I havenever  dons i t  but  -would U k e  to. Meanwhile I bel ieve  

, ! . , ,  
t h a t  f i lms do make a powerful impact. Again and again i n  wr i t ten  exams I g e t  .chunks r .  
of my own commentaries quoted back a t  me, o f t en  a f t e r  a lapse  of months o r  years. 

* .  , 4 -  

Amazing ! 
. , 

I expect few "PORCUPINE" members have access t o  a f i lm u n i t ;  But I repeat  -Â¥ (:" 

t h a t  good marine b io log ica l  f i lms a r e  i n  shor t  .suppy and any f i lm,  whether made on 
16 mm o r  on l e s s e r  equipment, so long a s  i t  i s  s ince re  -'an< painstaking,  can become 
an important cont r ibut ion  t o  the  teaching of our  subject." Come on i n ,  the  water 'S . 
warm and sa l ine .  
("Ocean Tides", "Ocean Waves" and "The Rocky Shoreu can be purchased; o r  can be h i red  
from Newcastle un ive r s i ty  fo r  about Â£10) 
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Marine Isopod Crustaceans 

In  1968 the Isopod Survey Scheme was ins t igated t o  determine the dis t r ibut ion 
and hab i t a t  preferences of Br i t i sh  marine isopods, both t e r r e s t r i a l  and aquatic 
(Sutton, 1972). Due to  the large numbers involved the 106 odd marine species 
are  now being dea l t  with separately by myself and D r .  R .J .  Lincoln a t  the Natural 
History Museum, London. A specia l  data card has been designed i n  conjunction 
with the Biological Records Centre (Holdich and Lincoln, 1974) and these a re  
available f ree  of charge t o  anybody wishing to  par t i c ipa te  i n  the scheme. 

Iden t i f i ca t ion  problems associated with marine isopods have been a l lev ia ted  
recently by the publication of a key (Naylor, 1972). The main problem remaining 
is actual ly  finding the species l i s t e d  as  most a re  small and cryptozok i n  nature. 
The following notes a re  designed to  help col lectors  f ind  the commondst of the 34 
plus species l iv ing on our shores. 

Sand - only two species are co&only found on Br i t i sh  shores i.e. Eurydice 
pulchra and g. a f f in i s .  Both l i v e  i n  cleari medium grade sand and can be caught 
i n  surf  on the incoming t ide .  S t i r r i n g  up the sand i n  pools of water near t o  
rocky outcrops i s  usually the best  way of finding them. 

Brackish water hab i ta t s  - i n  coasta l  lagoons Idotea chelipes may be found 
associated with green algae - often i n  very large numbers. Metnbers of the J ae ra  
a lbif rons  group of species may be found under stones i n  es tuar ies ,  and a s  one 
approaches freshwater these give way to  J ae ra  nordmanni. It is very d i f f i c u l t  
to  t e l l  the species of Jnera  apar t  unless the small triangular-shaped males are 
collected. Sphaeroma rugicaud:., S. monodi and g. hooker! can a l l  be found under 
stones end associated with the roots of vegetation i n  brackish water s i tuat ions;  
the former species i s  often local ly  very abundant (e.g. i n  s a l t  marshes). In  
muddy areas Paramathia  formica may be found l iv ing i n  small chambers i n  the 
banks of r ivers .  The juveniles a re  ectoparasi t ic  on f ish .  

Wood - the gr ibble  Limnoria i s  common on south and west coasts,  and records 
occasionally crop up for  the ea s t  coast. This genus, which has three species in 
Bri ta in ,  L. lignorum, 5. quadripunctata and L. t r ipunctata  causes a l o t  of damage 
to  wooden s t ructures  and i t  would be very in te res t ing  t o  know more of i ts  
dis t r ibut ion.  

Rocky shores - the d ivers i ty  of microhabitats makes t h i s  zone one of the 
most productive for  the isopod col lector .  The splash zone may y ie ld  Sphaeroma 
serrap-m i n  crevices and under stones, associated with t a l i t r o i d  amphipods and 
the woodlou~e Ligia ocemica (records for  which would a lso be welcome). S. 
serratum may a l so  extend onto the upper shore where Campecopea htouta is  t o  be 
found amongst Lichina pygmalis, i n  empty barnacle t e s t s  and in crevices. In 
the middle and lower shore Dynamene bidentata ( see  Holdich, 1976) may be found 
in crevices,  empty Balanus perforotus t e s t s ,  and i n  the summer months on a 
var ie ty  of brown and red algae. Collection of isopods from algae i s  bes t  
ca r r ied  out  by e i t he r  rubbing ones hands through the weed so t ha t  speciaens 
s t i c k  t o  the skin,  o r  by r ins ing  the weed i n  a bowl of water and catching the 
isopods with a small handnet. The pa ra s i t i c  isopod, Ancyroniscus bonnieri., may 
be found associated with g. bidentata, and Hemioniscus balani sometimes occurs 
i n  the  mantle cav i t i e s  of Balanus balanoides and ~ l m i n i u s  modestus. The strongly 
sexually dimorphic species, Gnathia maxi l lar is ,  may be found i n  lower shore 
crevices, empty barnacle t e s t s ,  and amongst sponges such as Halichondria. 
Juveniles of t h i s  isopod a r e  ectoparasi t ic  on f i sh  and when they s e t t l e  in 
crevices they a re  often a br ight  green, blue or  red colour depending on what 
they have been feeding on. In  lower shore crevices and empty barnacle t e s t s  
Cmnod~ce truncata may be found. A s  with Cmpecopea, Dmqnene and (hathia t h i s  
species i s  sexually dimorphic with the male being very d i f fe ren t  from the female. 
A number of individuals usually occur together with only a s ingle  male being 
present. Stones and empty she l l s  a t  a l l  levels  of the  shore may yie ld  specimens 
of Laera crawling about on the underside. A f ine  paintbrush is  bes t  used to  



pick them up. Perhaps the most ubiquitous isopods o.n r-ocky shores a r e  the  
species  of Idotes ,  which i s  a f a i r l y  l a rge  and e a s i l y  recognisable genus. _l. 
tanulosa  i s  commonly found on brown seaweeds ;6n the middl&;knd lower shore; I. b a l t i c a  usual ly  occurs ori-'atgap and i n  on the  lower s h o r e ;  I. neglects, 
1: l i n e a r i s  and I. emarginatzh may a l l  be found on lower shore a G a e  and d r i f t -  - 
weed; g. p e ~ a g i c z  i s  comm~nly found amongst byssus threads df ~ y t i l u s  and amongst 

- -s tunted  a lgae  on exposed rocky shores. F inal ly ,  on the lower shore and sub- 
l i t t o r a l  f r i n g e  J a n i r a  maculosa may be found under s tones i n  pools.  This 
species  i s  very d e l i c a t e  but  i s  f a i r l y  la rge  and has very long antennae. 

Of the species mentioned above most have been recorded from the south- 
west and west coas t s  of the B r i t i s h  I s l e s  up as  f a r  a s  Handa I s l and  (N.W. 
Scotland) by Isopod Survey Scheme recorders. Records a r e  few and, f a r  between 
for the  nor th  and e a s t  coas ts  of Scotland, the e a s t  coas t  of En~lan-d..and most 
of the I r i s h  coast .  Only Idotea  ~ r a n u l o s i ,  Eurydice p u l c h r ~ ,  ~ & a ~ ~ a s ~ n n i ,  
species  of the  J a e r a  a lb i f rons  group, and Sphaeroma rugicauda seem t o  occur 
r i g h t  round our coas t s  where . the r i g h t  condit ions p reva i l .  With more in tense  
co l l ec t ing ,  however, a number of o ther  species w i l l  probably turn out  t o  have 
a wider d i s t r i b u t i o n  than i s  apparent a t  present .  

the  Isopod Study Group would be very pleased t o  rece ive  any isopod records 
i f  they a r e  accompanied by a specimen and some h a b i t a t  da ta ,  and t o  undertake 
any i d e n t i f i c a t i o n  of isopod mater ia l .  

1 

, ,  . t  
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PYCGNOGONIDS 

Roger Bamber cu r ren t ly  a t  tlie Dove Marine Laboratory, Cul lercoats  
has been carrying out  s tud ies  o n  t h e  v a r i a t i o n  and d i s t r i b u t i o n  of the 
B r i t i s h  species  and w i l l  be g r a t e f u l  fo r  any fu r the r  ma te r i a l  o r  records. 



GUIDE TO FAUNAL LISTS AND SYSTEMATIC KEYS 

A t  the  February meeting of PORCUPINE i n  Edinburgh there  was comment on the 
need f o r  more a i d s  t o  the  inden t i f i ca t ion  of marine species and c r i t i c i s m  of some 

_of the ava i l ab le  keys. There a r e  undoubtedly gaps i n  the  l i t e r a t u r e  and' i t  i s  
one of PORCUPINE'S aloe t o  encourage the  production of s a t i s f a c t o r y  keys t o  those 
groups f o r  which none exist.  P a r t  of the  problem, however, r e s u l t s  from the lack 
of e a s i l y  ava i l ab le  information about works already published. The Systematics 
Association publishes a useful  Bibliography of Key-Works f o r  the I d e n t i f i c a t i o n  of 
the B r i t i s h  F lo ra  and Fauna, but  there  i s  a l s o  a need f o r  a guide t o  o ther  works of 
taxonomic importance, with some evaluat ion of t h e i r  con t en t .  

To t h i s  end, PORCUPINE w i l l  produce a Guide t o  Fauna1 L i s t s  scadSysternatic Keys, 
The format i s  s t i l l  t o  be f i n a l i z e d  but  i t  i s  envisaged t h a t  i t  w i l l  be a loose- 
l ea f  publ ica t ion  with pages i ssued as  s u f f i c i e n t  e n t r i e s  a r e  accumulated. I t - w i l l  
be ed i t ed  by a PORCUPINE sub-committee comprising David Heppell, Geoff Smaldon, 
S h e l a g h ~ m i t h  and Geoff Swinney, a l l  of the  Royal Sco t t i sh  Mu sum, Edinburgh. The 
Guide w i l l  cover an a r e a  of the  N.E.  A t l a n t i c  from 30 N t o  80 4 4  t o  65 E, and will 
include the  Mediterranean. Information on the  l i t e r a t u r e  from t h i s  wide a rea  i s  
required i f  s a t i s f a c t o r y  taxonomic comparisons a r e  t o  be made. 

, To ensure the  success of t h i s  publ ica t ion  we ask f o r  members ofPORCUPINE to  
cont r ibute  s u i t a b l e  references  arranged i n  the  manner shown below: 

ADEY, W.H. & ADEY, P . J . ,  1973. Studies  on the  biosystematics and ecology of 
the  e p i l i t h i c  crus tose  Coral l inaceae of the  B r i t i s h  I s l e s .  
B r .  phycol. J. - 8: 343-407. 

Up-to-date keys and d i s t r i b u t i o n  maps of a l l  the genera and species  of rock- 
dwelling calcareous red  algae found i n  Br i t a in .  Keys dichotomous, with 
separa te  keys f o r  vegeta t ive ,  reproductive and anatomical charac ters .  Reprints  
ava i l ab le ,  p r i c e  85p pos t  f r e e ,  from D r .  J . C .  Green, The Laboratory, Ci tadel  
H i l l ,  Plymouth, Devon, PL1 2PB. 

GAGE, J., 1972. A prel iminary survey of the  benthic macrofauna and sediments 
i n  Lochs Et ive  and Creran, sea-lochs along the  west coas t  of Scotland. 
J .  mar. b i o l .  A s s .  U.K.  - 52: 237-276. 

An extensive systematic l i s t  of species i s  given i n  an Appendix (pp.262-274). 

KEEGAN, B.F., 1974. L i t t o r a l  and benthic inves t iga t ions  on the  west coas t  of 
I r e l and  - I11 (Section A: Faunis t ic  and geologica l  s tud ies ) .  The bivalves of 
Galway Bay and Ki lkerr in  Bay. 
Proc. R.  Ir. Acad. 74 (B): 85-123. 

A very de ta i l ed  fuanal  l i s t  which includes da ta  on h a b i t a t  and densi ty and 
previous records from the  west of I re land.  Some synonymy given. 

Please s t a t e  c l e a r l y  whether o r  no t  the work contains a key o r  a fauna1 l is t ,  
a s  t h i s  may n o t  be evident  from the  t i t l e .  Other comments on the  content  w i l l  add 
t o  the  usefulness of the  Guide. It i s  recognised t h a t  some references  known may 
no t  have been personally consulted;  these should s t i l l  be included, a s  addi t ions  
and amendments can be incorporated a t  a l a t e r  s tage.  

A g ran t  towards production c o s t s  has generously been awarded by the  World 
Wi ld l i f e  Fund and i t  i s  hoped t h a t  the  Guide can be offered  t o  members f r e e  of 
charge, a t  l e a s t  i n i t i a l l y .  A sample page and order  form w i l l  be included with 
the  next  i s sue  of the  Porcupine Newsletter. 
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Notes on photography i n  the  f i e l d  by Richard P l a t t s .  

Place the  animal on a small f l a t  rock. Arrange background weed and/or o ther  
ma te r i a l  t o  t a s t e .  The animal should be hor izon ta l ly  posi t ioned,  a s  f a r  a s  poss ib le ,  
t o  obta in  the  maximum depth of focus. Much of the  photography i s  done a t  the 
c o l l e c t i n g  s i t e ,  i n  small pools.  

Where the  photography i s  done a t  home o r  a t  the  laboratory,  i t  should be 
c a r r i e d  ou t  i n  normal sun l igh t  usual ly  out  of doors. Use a t ransparent  container  
(about 12" square sa a minimum). Place the  container  on a piece of p l a i n  subdued 
green paper, which a c t s  a s  a  n e u t r a l  base colour. Su i t ab le  rocks, weed and other  
mater ia l  should-be co l l ec ted  s p e c i f i c a l l y  f o r  use i n  photographing specimens l a t e r .  

Use "Kodachrome 25" dayl ight  f i lm and s e t  the  camera f o r  f i lm speed 32 ASA. 
use 1/60 second exposure o r  the  slowest speed a t  which you can e f f e c t i v e l y  hold the 
camera r e a l l y  steady. The camera i s  always hand-held. Use a "Macrou type lens ,  i f  
poss ib le  ( i . e .  one t h a t  w i l l  give a f i lm image up t o  h l i f e  s i z e ) .  A 50 mm "Macro" 
lens  is a standard type f o r  use with a s ingle- lens  r e f l e x  35 mm camera. It i s  
poss ib le  t o  use a standard lens  (50-55 mm) with e i t h e r  bellows o r  extension tubes, 
but  the work then becomes f a r  more awkward and complicated. Pre-se t  the camera 
focussing t o  obta in  the  des i red  s i z e  of the  animal i n  r e l a t i o n  to  the  whole frame. 
(N.B. It i s  b e t t e r ,  a s  a  r u l e ,  t o  e r r  on the s ide  of having a r e l a t i v e l y  small s i z e  
f o r  the  animal, so  as t o  increase  the  depths of focus and hence the  c l a r i t y  of the  
animal a s  a whole, and t o  increase  the amount of v i s i b l e  "natura lv  background). With 
a "Pentax" camera and a ttSuper-Takumart' Macro l ens ,  f o r  example, a  s u i t a b l e  
focussing d is tance  from lens  t o  ob jec t  i s  about 0.8 foo t  (-0.25 metre).  

Bright  sunshine i s  e s s e n t i a l .  Wind must be a t  a minimum t o  e l iminate  water 
movement. Pos i t ion  the camera d i r e c t l y  above the  animal, taking ca re  t o  el iminate 
r e f l e c t i o n s  a s  f a r  a s  poss ib le .  Ref lec t ions  can be el iminated by using a po la r i s ing  
f i l t e r ,  but  t h i s  increases  the  exposure subs tan t i a l ly ,  with consequent l o s s  of 
depth of  focus. With c a r e ,  r e f l e c t i o n s  n e e d a o t  be a nuisance, even i f  no polar-  
i s i n g  f i l t e r  i s  used. 

Calcula te  the  exposure ( i . e .  the  appropriate aper ture  f o r  1/60 sec.  o r  the  
chosen speed). This i s  done most e a s i l y  by means of a through-the-lens (TTL) 
exposure meter on the  camera. Such a meter makes i t  poss ib le  t o  check the  exposure 
r ap id ly  and without moving the  camera. I f  i n  doubt as t o  the  c o r r e c t  exposure, 
e r r  on the  s i d e  of under-exposure. S l i g h t l y  under-exposed p i c t u r e s  ( i , e .  with 
s l i g h t l y  too small an aper ture)  look q u i t e  good, but  s l i g h t l y  over-exposed p i c t u r e s  
usua l ly  look bad. Bright  sunshine, with no f i l t e r ,  w i l l  normally produce an exposure 
of 1/60 sec. a t  f . 4  t o  f .6.3 with ASA 32 f i lm speed under these condit ions.  A 
f a s t e r  f i lm can be used f o r  b e t t e r  exposures and depth of focus, but  t h i s  se r ious ly  
degrades the  colour q u a l i t y .  "Kodachrome 2 5 "  i n  my view, gives the  b e s t  colour 
recdzriag.  An aper ture  s e t t i n g  l a rge r  than f .4 w i l l  produce poor depth of focus 
while an aper ture  smaller  than f .6.3 i s  h ighly  des i rab le  bu t  r a re lyCa t t a inab le .  

Hold the  camera very securely with both hands, agains t  the  head, so a s  t o  
obta in  maximum s teadiness .  Move the camera i n  and out  from the  animal -is0 t h a t ,  
with the  lens  focussing p re - se t  f o r  an appropriate image s i z e ,  focussing i s  ac tua l ly  
c a r r i e d  out  only by movement of the whole camera. Expose when the  camera i s  c o r r e c t l y  
pos i t ioned with the  ob jec t  i n  focus. It should be poss ib le  t o  take a s e r i e s  of 
p i c t u r e s  without s u b s t a n t i a l l y  moving the camera from the  head (and thus without 
los ing  the  d i s t ance  and focus se r ious ly ) .  It i s  a good i d e a  t o  take a reasonable 
number of p i c t u r e s  of each sub jec t ,  so  t h a t  the  b e s t  ones can be se lec ted  l a t e r  
with a near  c e r t a i n t y  of obtaining some good r e s u l t s .  With p r a c t i c e  i t  should be 
poss ib le  go g e t ,  say, 70% o r  more acceptable photographs out  of the  t o t a l  taken. 
But, s ince  the  p i c t u r e s  a r e  taken with the camera hand-held, one must accept t h a t  
a number of p i c t u r e s  w i l l  be no good. These should be r u t h l e s s l y  r e j ec ted .  A 
s ing le - l ens  r e f l e x  camemwith a TTL meter and an automatic "Macro" l ens  is  the  bes t  
equipment f o r  applying t h i s  method. 

A.R.P. 
1st June, 1977 
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Information,  Requests and Sa les .  

T i t l e  The Rocky Shore, Ref. F.170. 

Medium 16mm colour  f i lm  with o p t i c a l  sound t rack .  

Running time 24% minutes.  

. Producer D r .  Frank ~ v a n s ,  Department of Zoology, Univers i ty  of 
. Newcastle upon Tyne. 

. . 
- ,  

Synopsis 

In t roductory  marine biology c l a s s e s  a t  u n i v e r s i t i e s ,  poly- 
technics  and coilleges of educat ion.  School f i f t h  and s i x t h  
forms with i n t e r e s t s  i n  marine ecology. 

An expos i t ion  of s ea  shore zonation a s  taught  t o  f g r s t  year  
zoology s tuden t s  a t  the Dove Marine Laboratory, Univers i ty  
of Newcastle. Photographed on a s t r e t c h  of rocky ' coas t l i ne  
exposed t o  the  North Sea, t h i s  f i lm  expla ins  the condi t ions  
o f  l i f e  on the lower and upper, shores  and examines the 
c h a r a c t e r i s t i c  animal and p l a n t  l i f e  i n  t h i s  phys i ca l ly  
adverse encironment. An e a s i l y  understood f i lm  t o  prepare 
s tuden t s  f o r  i n t roduc to ry  work on the shore.  

Renta l  o r  purchase from: 
Department of Photography and Teaching Aids Laboratory, Univers i ty  of 
Newcastle upon m e .  (Terms on a p p l i c a t i o n )  

B io log ica l  Recording i n  Scot land Committee 

A Guide t o  Bio logica l  Recording i n  Scot land.  

, This Guide i s  a v a i l a b l e  FREE on recei.pt of a l a rge ,  stamped addressed 
envelope from: - 

BRISC, 8 Dublin S t r e e t ,  Edinburgh EH1 3PP 

D r .  Vera F r e t t e r  i s  involved i n  a research  p r o j e c t  -"The Prosobranch 
Molluscs of B r i t a i n  and Denmark ' , and r eques t s  t he  oppor tuni ty  of i n spec t ing  
prosobranchs r e l e v a n t  t o  the p r o j e c t .  She i s  w i l l i n g  t o  s o r t  dredgings 
t o  f i n d  them. I f  anyone can he lp  p l ease  con tac t  D r .  F r e t t e r  a t  the  Department 
of Zoology, The Univers i ty ,  Whiteknights,  Reading, RG6 2AJ.  

SCAPHOPODS: P h i l ,  Palmer and Charles  P e t t i t t  have now agreed a d iv i s ion  
of labour f o r  these  s tud ie s .  A l l  m a t e r i a l  f o r  i n d e n t i f i c a t i o n  should be sen t  
t o  P h i l .  Palmer a t  the  BMNH i n  the f i r s t  i n s t ance ;  M r .  P e t t i t t  w i l l  be 
concent ra t ing  on s t u d i e s  of anatomy,parasites and genera l  demography of 
s e l e c t e d  spec ies .  A l l  m a t e r i a l  we a r e  permi t ted  t o  r e t a i n  w i l l  be depos i ted  
i n  the c o l l e c t i o n s  of the  Manchester Museum. 

FOR SALE. J o u r n a l  of Conchology. Vol. 13, nos. 1-4,6,7,9,11,12. 
{. 

. Vol. 14, nos. 5-12. Vols. 15-25. Together 11 vo l s .  bound i n  black cloth'  and 
seventeen p a r t s  i n  i s s u e s .  1916-65. The l o t  Â£6 pos t  f r e e .  David Heppell ,  
7 Coniston Road, Edinburgh EH10 6AA. 

, *9s**~s'k1Jf**'i': 

Back numbers of the  Porcupine Newslet ter  a r e  a v a i l a b l e  a t  70p. per  
copy i n c l u s i v e  of postage.  ********** 
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