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EDITORIAL 

This issue contains reports from most of the presentations given at the 
Dundee meeting this spring on the theme of Marine Recording, The final session of 
that meeting comprised a general discussion on Recording, and your Hon, Ed, vas 
asked to note down any salient points; at the risk of sounding snug (would I?), 
there were very few points raised that had not already been presented in the 
various talks (though inevitable differences of opinion prevailed - I did note 
"Refreshing disagreement"), Three serious points were noted; there was a general 
reinforcertent of the recommendation to lodge voucher specimens at a reputable 
auseum, with the caveat that sooe museums are better than others (here I duck any 
r i s k  of libel); there was a feeling of insufficient recording from the deep sea - 
largely attributed to insufficient collecting in the deep sea (with help froa H%); 
;t was '~nanimously agreed that there should be compiled (and aaintained and 
updated' a directory of available unsorted material - once the money fsxcillecting 
5as %er spent, use of the material should be optimized; there were at ths time no 
volunteers, *Oiscuss", 

I have high hopes of feedback from MEMBERS unable to be present in March, 
particularly on the more controversial bits of the extended contribution on pp,214 
et seifi and if any attending MEMBERS feel I should have noted and quoted a point 
which they raised during the aforementioned discussion, I shall be pleased to 
receive and publish their contributions/letters/protests also, 

Neabers should have received a copy of the latest flembership list with the 
last Newsletter; would they please address any queries, protests, objections or 
corrections to the Hon, Sec. 

PORCUPINE sweatshirts are available at Â£11,0 ( +  pip at cost i f  required), 
They come in the usual range of sizes up to Extra Large ( i f  unsure err on the 
larger side), and in white, yellow, pale blue, pink, or framboise with a black 
design, or black, jade green, red, or purple with a white design (see page 200 of 
previous issue, or any passing PORCUPINE sweatshirt), Orders should be addressed to 
the Hon, E d , ,  Some items are held in stock (which vill get you a faster delivery). 
Otherwise they are made to order (a potential excuse for delays). 

I apologize to MEMBERS who have been waiting some time for their sveatshirts 
- there was a world shortage of black ( I ) ;  as of this month, 
time of going to press have been fulfilled, and receipt of 
vill be gratefully appreciated (Cheques payable to PORCUPINE 

all orders received at 
any outstanding monies 
as usual 1 ,  

Roger Baiber, Hon, Ed, 

P o r c u p i n e  N e w s l e t t e r ,  4 (g), 1 9 9 0  

202

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



Report from t i e  ; . m s t e r  Meeting 

COAL-MINING WASTES AS A FACTOR IN THE MARINE 
ENVIRONMENT 

by E .  J .  Perkins 

Solway Marine Invest  iga t ions, Grove CO t tage ,  B irkby, Marypor t , Cumbria, 
CA15 6RG 

INTRODUCTION 
I t  was once presumed t h a t  unlike d issolved subs tances  "insoluble" 

was tes ,  such a s  those  a r i s i n g  from coal-mining, had l i t t l e  o r  no e f f e c t  
o t h e r  than in the  immediate a r e a  in which the waste was dumped. Such 
an assumption i s  a p a r t  of a. widespread ambiguity of a t t i t u d e  towards 
a mater ia l  which can perhaps be regarded a s  the  u l t imate  po l lu tan t .  
Thus, in i t s  mining and u t i l i s a t i o n  coal  i s  responsible  for  the 
mut i la t ion and d e a t h  of  thousands of humans per  year  through accident 
and the development o f  bronchi t i s  and cancers ,  each of which i s  orders  
of magnitude g r e a t e r  than the much publicised e f f e c t s  of the nuclear 
power indust ry  (Frem l in, l987 1. Simultaneous ly , i t s  combus t ion makes 
major c o n t r i b u t i o n s  t o  the concentra t ion of atmospheric COa, to  ac id  
r a i n  and to  t r a c e  element and -""PO contamination of the environment. 
In the l i g h t  of such considera t  ions, i t  i s  appos i t e  t o  examine the r o l e  
of coal  mining w a s t e s  re leased to  the  marine environment. 

Solid s p o i l  a r i s i n  from t h i s  a c t i v i t y  reaches  the shores  and 
c o a s t a l  wa te r s  of B r i t a n  ? in four  pr incipal  s i t u a t i o n s ,  viz.,  F i fe ,  
Durham, Cumbria and South Wales, and in the f i r s t  th ree  major durnpings 
a r e ,  o r  have been, made d i r e c t l y  in to  the  i n t e r t i d a l .  In the Solway Fir th  
these  d i r e c t  dumpings have been ca r r i ed  on f o r  some 250 year's a s  have 
the  Less important  b l a s t  furnace wastes  f o r  some 130 years .  They 
reached a peak . in the e a r l i e r  y e a r s  of t h i s  cen tu ry ,  fc -~t  declined 
sharply  a f t e r  1945. The l a s t  was made in 1988, following a ":i.'iying-up" 
opera! ion once the  Haig P i t ,  Whitehaven was c losed.  Apar?  tram the 
'J i rec l: dump ings on t o  the shore ,  dur  in m in ing , add i t iona l  spo i l  has  been 
added,  a t  va r ious  p o i n t s  along the Solway c o a s t ,  dur ing "clean-up" and 
"reclamation" opera t ions :  indeed, dur ing one of these ,  in 197 1 ,  a whole, 
large  bing a t  Siddick,  Workington was bulldozed on to  the shore  and 
t h e r e a f t e r  reworked in t o  marine sediments.  A 1  thou h ,  a c t i v e  dumping 
h a s  ceased,  e ros ion  of mater ia l  from e a r l i e r  high S R o r e  depos i t s  near 
Saltorn P i t ,  Whitehaven and of the landscaped bings ,  a t  o r  above the 
extreme high wa te r  mark a t  Oldside,  Workington w i l l  continue to  make 
con t r ibu t ions  f o r  many yea rs  to  come. 

The b l a s t  fu rnaces  s l a g s  were cured onto  the  shore  whilst  red 
h o t ,  in many c a s e s  down t o  the  mid t i / e level  and in one, a t  Harrington, 
t o  ELWMST, These b l a s t  furnace wastes  reduced a 'rock' known to  the 

though acceptable a s  a indust ry  a s  s l a g c r e t e .  This S lagcre  e ,  
subs t ra tum t o  the  s e s s i l e  and sedentary  ben hos ,  i s  never theless  
f r i a b l e ,  breaks  up r e l a t i v e l y  readi ly  and makes a contr ibut ion to  the 
sediments  of the  Solway F i r th  (Perkins, 1972 1. This  gradual  erosion and 
breakdown may be expected t o  e r s i s t  f o r  many decades,  al though a s  wi l l  
be shown they a r e ,  and a r e  1 f kely t o  remain, minor contr ibut ions  when 
corn a red  with coa l  rninin wastes :  s e e  a l s o  the  preliminary repor t  by 
Per I ins and Kendrick (197 1 1. 

The following paper i s  concerned with the  f a t e  of the coal- 
mining was tes  once the  have been introduced on to  the margins and 
s h o r e s  of the  Solway F f' r t h  and t h e i r  impact upon i t s  inhabi tants .  To 
a n t i c i p a t e ,  the va r ious  p a r t s  of i t  would seem t o  be conf l ic t ing and 
paradoxical ,  bu t  t h a t  i s  perhaps typical  of many problems associa ted  
wi th  the e f f e c t s  of waste  d isposal .  

RESULTS 
Acid Mine Drainage 

Before deal ing with the  so l id  was tes ,  a s  such,  i t  i s  
appropr ia te  t o  cons ide r  f i r s t  the e f f e c t s  of mine workings above 
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EHWMST and o f  mining spoi l  dumped above th i s  level. Acid mine drainage 
{A.M.D. )  once considered to be associated specif ical ly  with , : ~ ? i  mining 
depends for  i t s  production upon the presence of a suf f ic ien t  quar.tit 
of sulphur in the mineral, here coal.  I t  i s  characterised by a low 
ar i s ing  from the presence of HaS04, and increased concentrations of Fe 
and trace elements including Cd (Down and Stocks, 1978). Such draina e 
nay a r i s e  from spoi l  heaps, exis t ing and old workings, but whilst i ? S 
impact on fresh waters has Ion been a matter of concern (Katz,l968> 
th is  i s  not s o  with respect to t f e sea. 

Cunning Point, near Harrington, i s  a s i t e  of interest  in th i s  
regard. Here a flow of A.M.D. passes across  the shore a t  three principal 
o in t s  characterised by a relat ive1 thick, highly polished patina of 

F e 2 ~ =  upon the gravel ,  cobbles and boulders; a similar patina i s  found 
part icular ly upon the W ink le  Lit torina l i t  torea associated with th i s  
flow. In addition Actinia equina, Tealia felina, Sabellaria alveolata, 
Fomatoceros triqueter, Balanus balanoides, B .  crenatus, Elminius 
sodestus, Collisella tessula ta, Patella vulga ta, Gibbula cineraria, 
L i t torina saxa t i l i s ,  Nucella lapillus, Archidoris pseudoargus, Myt i lus 
edulis, Electra pilosa, Asterias rubens, Taurulus bubalis, Pholis 
unnellus, Laminaria saccharina, L. digitata, Ascophyl lum nodosum, 

fucus spiralis, Cystoclonium purpureum, Gigartina stel la ta, Chondrus 
crispus, Lithophyllum sp, Hildenbrandia rubra, Halurus equise t i fol ius and 
Polysiphonia nigrescens have been found living, i n  varying degrees of 
abundance in association with these flows. The absence of Fucus 
serra tus i s  most marked, but a t  higher levels the presence of 
Ascophyllum and F ,  spiralis, though variable,  seems to be more 
dependent upon the transport of shingle than on the presence of A.M.D. 

The larger macrophyt ic a1 ae  inhabiting the drainage area may be 
absent o r  sparse on some ground occupied by large numbers of iittorina 
l i t torea and L .  saxa t i l  is. S ince such popu la t ions requ ire adc ua te  
sustenance, i t  follows that production of the ep i l i th ic  flora is h igh ,  
though i t  n a y  be masked by  Fe20a, and includes Lithopk' llux sp , ,  
Yildenbrandia rubra and, tentat ively,  Verrucaria mucosa. d i l e  such 
ep i l i  th !c microorganisms a re  tolerant  of these cond i t ions their Frese- -. 
does ncr. imply more than the a b i l i t  to  survive. I t  should be not 
however, that normal deve lopmen t o f  receptacles has been noted 
Ascophyl lum and Fspira l is and norma l t e t r a s  ore  deve lopmen t 
Polysiphunia nigrescens. Copu la t ing pairs  of amph f pods have been no- . : 
in the A.M.D. flow and the breeding cycle of Littorina littorea, 
including the presence of  normal, motile sperm, i s  consis tent with that  
of animals from s t a t ions  not s o  affected.  

TABLE 1 

Some trace element concentrations in W ink les ,  Lit tofina l i t  torea, 
exposed to  acid mine drainage (AMD), a t  Cunning Point, Cumbria. 

Element Concentration (ppm wet weight 
From AMD* Control 

......................................................... 
w ink les  with 'rusty ' she 11s 

In addition to  these more obvious phenomena determinations of 
the t race element content of L. littorea from the A.M.D. flow have 
revea led an elevation of the Cd concentration comparable with that 
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found in winkles taken some 250m from the Albright and V:.!scn o u t f a l l  
a t  Barrowmouth, Whitehaven, an acknowledged source  of Cd i.:p'~'. t o  the 
N.E. I r i sh  Sea (Table 1) .  Work in conjunction with N.R.P.5. has revealed 
t h6  t when compared with d i s t a n t  uncon tam ina ted sources  the 
concentra t ions  of 210Po a r e  e leva ted  in these  winkles, but th i s  wil l  be 
repor ted  in more d e t a i l  elsewhere.  

So l id I n d u s t r i a l  Wastes 
P a r t i c l e s  of a l a r u e r  s i z e  

The s o u r c e s  of these  indus t i a l  s o l i d s ,  viz.,  coal  mining spo i l  and 
S lagcre t e ,  l i e  be tween Ladysm i th ,  near  Whi tehaven and R isehow, near 
Maryport some 20km to  the nor th  e a s t .  Such of these  wastes a s  a r e  
unconso l ida  ted  a r e  t ranspor ted  nor th-eas  twards in the dominant 
longshore d r i f t .  This  longshore d r i f t  i s  impor tan  t ac ross  the whole 
shore  in Saltom Bay, south  west  of Whitehaven, but  f u r t h e r  upstream i t  
e f f e c t s  a r e  most obvious on the beach face  s lope  above the level  of 

t ides .  On the  shores  of Saltom Bay, t h i s  process  brought about 
mar ed changes in beach level ,  up t o  2m, depending upon f luc tua t ions  of 
input a t  Lad smith  and the prevai l ing weather condit ions.  Since the 
dumping f ina ! ly ceased the  up e r  beach level  h a s  f a l l en  by ca 3m. 
During the  dumpin the b iota  o f  the shores  of Sa l ton  Bay was reduced 
to  those rocks an  f boulders which reached above the  level  of bur ia l  and 
abras ion by the  s t r eam of coal  mining waste:  in a l l  some 2.1 k m  of beach 
were s o  a f f e c t e d .  

To the nor th  e a s t  of Whitehaven, these  e f f e c t s  a r e  genera l ly  
noted only above H . W . M . N . T  on the upper levels of rocky shores  and in 
the beach face  s lope  of sandy shores .  Nevertheless a s  wi l l  be seen from 
Table 2 these  mate r i a l s  a r e  found a s i g n i f i c a n t  d i s t ance  ~ ~ p s t r e a m  of 
S isehow. 

TABLE 2 
Solid i n d u s t r i a l  waste  in the  shingle  of  the beach face s lope 

of  the Cumbrian c o a s t  o f  the Solway F i r th .  
(Sizes g r e a t e r  than 5Omm diameter)  

S t a  t ion Distance to  n e a r e s t  Propor t ion (%) 
source  ( k m )  

A l lonby 
Mawbray 
Beckfoo t 

I t  should  be noted t h a t  the  presence of coal  and sha le ,  a s  such,  
does  not  n e c e s s a r i l y  indicate  an i n d u s t r i a l  o r i  in: an un uant i f  led 1 amount wi l l  have a n  o r ig in  in the  s e a  bed itsel?. What is mportant ,  
however, i s  the  presence of the  red-brown coloured burnt  s h a l e  whose 
s o l e  o r ig in  is a c o a l  bing which h a s  been on f i r e  and the 
p a r t i c l e s  which have a c h a r a c t e r i s t i c  colour  and form. Such 
may be reco n i sed  in the beach face  s lope  and when recovered 
samples s u c i  a s  those  repor ted  in Tables 3 and 4 .  Other s t o n e  dun ed 

F f; with  the coal  mining waste i s  o f t e n  in  o s s i b l e  t o  d i s t ingu i sh  from t a t  

ar is 
from o t h e r  sources  and no a lowance i s  made f o r  i t  in the  

presen paper.  
P a r t i c l e s  of a smal le r  s i z e  

While the  preceding s e c t  ion was concerned with those p a r t  ic l e s  
obviously p r e s e n t  in sh ing le ,  the  following r e l a t e s  to  those which can 
be recovered from sediments.  I t  w i l l  be seen from Tables  3 and 4 t h a t  
while some i n d u s t r i a l  'waste mate r i a l  was recovered fron the shore  a t  
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St  Bees, transport in a north eas te r ly  direct ion was sustain^ with 
recovery from s o i l s  a t  Westf ield,  some 40km to the north t."sst of 
R isehow The max imum con t r  ibu t ion of these was tes  to par t  ica.i !ar so i l 

rades m y  be considerable, most s t r ik ingly  a t  Beckfoot where maxima, 
fn both tables ,  a r e  higher than those a t  Allonby 7km nearer to the 
sources.  Such e f f e c t s  a r e  not confined to the shore, for fine so i l  
samples taken from the bed of Allonby Bay, north e a s t  of Workington in 
1974 contained a mean concentration of 5.5% ( range 1.2-19.7% ) 

industr ia l  waste sol ids ,  while the coarser f ract ions,  > l mm par t ic le  s ize ,  
comprised a mean proportion of 19% ( range tr-70% 1. 

Table 3 

So l id industr ia l  waste in coarse so l ids  retained during transec t 
sampling of Solway Fi r th  shores. ( Part ic le  s i ze  > lmm 

Stat ion D i s  tance Concentration (%) Pro or  t ion 
(km )* Mean Maximum o (P Total(%) 

S idd ick 
A 1 lonby 
Beckfoot 
Westf ield 

+ Distances measured from the Ladysmith t i p ;  the most seaward source 

The dis t r ibut ion of these materials in shore sedirnents i s  
irhoncgeneous and a t  Beckfoot, in 1971, they were found t2  reach 
maxina a t  about 300m and 1100m from EHWMST. The former was a t  the 
tr3r.s i t icfi from the unstable bar associated with the flood channel 
system to the Arenicola f l a t .  The l a t t e r  on the lower shore was also 
associated with sediment ins tab i l i ty .  ly  , such adventitious 
addi t ions rnus t influence the grade s t ruc tu re  an mechanical properties 
of the s o i l s  affected.  

Table 4 

Solid industr ia l  waste in surface s o i l  samples from the shores 
of the Solway Firth.  < Part ic le  diameter <lmm 

Stat ion Distance Concentration ( 2 )  
(km l* Mean Maximum 

S t Bees 
Whi tehaven Harbour 
Par ton 
Moss Bay 
S idd ick 

Source fu r thes t  upstream 2 1 - 
A l lonby 
Beckfoot 
Westf ield 

* Measured from the Ladysmith tip: the nos t seaward source. 
t Solid industr ia l  waste included burned shale: nearest  source 

a t  Flimby, ca 40 Km from Westfield. 
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At Parton, for  example,the s o i l  Md. i s  -1.5, whereas on sirriilar, but 
unaffected shores  i s  -2.5. At Beckfoot a coarse fract ion,  i.e. > l m m  
pa r t i c l e  s ize, .  range l-16mm, comprising some 18% of the sol!. between 0 
and 25ca depth changed the Md4 from 2.4 to 2.2, the Ql. from 2.05 to 
1.30 when compared with a surface sample which contained 2% of 
pa r t i c l e s  a t  the 2 and 1mm sizes .  

I t  has already been noted tha t  coal mining wastes are  the 
dominant component of industrially derived sol ids  and this  may be 
confirmed by reference to  Table 5.  The ferruginous waste nay be 
derived from e i the r  the coal mining o r  the s t e e l  industry, but the 
s lagcre te ,  derived only from the iron and s t e e l  industry,  i s  about 50 
times less  abundant tha t  the coal mining wastes. 

TABLE 5 

Industrial  waste so  l ids  in Solway Firth sed imen t s .  

Station Mean Compos i t ion (%) 
Coal/ Burnt Ferruginous S lagcre te  Total 
Shale shale  

Part ic les  < 1 m m  
Swarthy Hill 4.9 0.7 0.3 0,1 6 .O 
A l lonby 5.7 0.8 0.3 0 - 1  6.9 
Mawbray 8 $2 1 . l  0.4 0 -2 9.9 
Beckfoo t 5.7 0.5 0 -2 0 - 1  

^ 
5 . 5  

West f ie Id 1 -0 0 .l 0 1 . l  
Powfoo t 0 $5 0 $3 0 G 0.8 
(North shore)  

------------------------------------------------------------ 
Since coal has a biological or igin,  with an obvious potential  for 

bearing b ioaccumula ted trace elements and radioactive nuc l ides, i t  i s  
reasonable to  suppose that  i t  can influence the trace element 0 

composition of the s o i l s  contaminated by i t .  While there a r e  reasons 
0 

for  believing th i s  to  be generally t rue  to some d e g r e e ,  i t  is  most 
evident a t  Parton where the contamination i s  g rea t e s t ,  Table 6. I t  w i l l  
be seen from the table  that increased concentrations of Fe, Cd, Cr, Cu 
and Mn, but not of Pb and Zn a r e  recorded and compared with values 
from uncontaminated so i l s .  I t  i s  implicit from what has been said above 
with respect to  acid mine drainage that  these trace elements are  more 
o r  l e s s  loosely bound to these part ic les .  In fac t  experience in the 
s to rage  and handlin of sam les from Parton confirms th is  to some 
degree, for  i t  i s  o ? ten noted that  the walls of the 

a r t i cu l a r  ly those of polythene, become heavily coated 

? !ea~a (similar t o  the de o s i t s  noted upon the winkles 
AMD flow a t  Cunnin PO n t ) .  The work of Fendinger e t  a1 <1985), f o r  
example, indicates t f e ease with the components of coal may be leached 
out  from i t  and t h i s  work apar t  there i s  a large l i t e ra ture  which 
r e f e r s  to the problem of leachates from coal mining spoil:  i t  i s  
therefore m0s.t unlikely that  these substances W i l l  not be equally 
avai lable  in the chemical1 act ive milieu of a marine sediment. All of 
10 measurements of the pi of the i n t e r s t i t i a l  water,  in January 1979, 
were 7.9, c.f. waters edge 8.1; the SOa content based on 5 anal ses  was t 2.550 .17%, c,f . waters  edge 2.6%. Clearly nei ther  parame e r  was 
influenced by the large amounts of sol id  Industrial  waste present. 
Biological Effects  

The gross  e f f e c t s  of burial  and abrasion by a stream of coal 
mining waste has been discussed above. The following will  be concerned 
with relat ionships which have been observed in much less  extreme 
cond i t ions. 
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The biota of the "sandy" <shore a t  Parton. 
Contamination of .the shore a t  Parton provided an opportunity to 

study the populations able to live in i t s  presence. The macrobenthos 
found was sparse ,  cons i s  t in of Neph tys cirrosa, N. hombergi, Scolelepis 
squama ta ,  S. fol iosa, Aren f cola marina, Ech iurus ech iurus, Ba thyporeia 

and Ammodytes tobianus. This macrofauna, with the exception of 
{ i u r u s ,  i s  ty ical both in corn osi t ion and low abundance with 
s imilar ly exposed but uncon tamina t e a  shores in the Solway Firth area. 
Echiurus has been recorded from no other shore in the Solway. 

Table 6 

The trace element content of shore s o i l s  from Parton 
and S i t es  uncon tan ina ted by so  l id indus t r  ia l wastes . 

Trace element 
concentration 

Par ton Control 

The me ioben thos comprised turbe l lar ians,  nematodes, gas t ro  t r  ichs, 
ro t  i f e r s ,  arch ianne lids,  OS tracods, har a c t  ico id copepods, ha lacar ines and 
tard igrades . No single  group asssurne f dominance, but the turbe l iar ians, 
.-.ema todes,  archianne l ids  and harpac t ico id copepods each occupied this  
ro le  a t  some time. The to t a l  numbers -of these organisms below 10cm2 of 
surf  ace ran ed from 830 to 4940. These a re  la r  e numbers which place 

The bio 
? the meioben hos of Parton high in the known wor l abundance rankings. 

ta of s h i w e  and dune land 
% 

At the top of the shore,  shin le o r  dune subs t r a t a  may be 
colonised by a flourishing rowth of nowering plants.  Thus sea  kale, 
Crumbe mari tima, occurs ? r e  uentl  and a t  Cunninp Point rows 
abundantly upon a shingle  which contains >50% industr a1 waste; I t  i s  
l ess  abundant, though no less  healthy, a t  Northside where the shin le  
contains 69% Industrial  waste, of which 5 7 1  was s lagcre te .  At ~ i d d i c ?  a 
fora  of dune land, containing large amounts of industr ia l  waste so l ids l  
supports  species  which character i s  t ica lly occur on such coastal  margins 
and may become covered by a close sward away from areas  of 
disturbance. Such species  include Glaucium f lavum, Rhyncosinapsis 
monensis, Raphanus maritlmus, Cakile mari tima, Si  lene mari t ima, Honkenya 
eplofdes, Anthyllis vulneraria, Lotus comiculatus, Potentilla anserina, 

o l y  mum aviculare, Rumex cris  us, Plantago maritime and 
Trip 7 eurospermua maritimum. A l1 grow, flower and produce seed normally. 

D ISCUSS ION 
I t  wil l  be clear  from the r e su l t s  iven tha t  the Solwa Firth i s  

a' 7 S ex t ens  ive ly con tam ina ted b industrial  so  id wastes introduce over the 
a s t  250 years. Alien (1  87a,b) estimated that  the sediments of the 

Severn Estuary contain some 1o5 to 106 tonnes of coal dus t  and -lOA 
tonnes of coal burnin residues.  While there i s  considerable scope for  
e r r o r  in such calculat S ons a best estimate fo r  the Solway Firth i s  that 
some 107 to 108 tonnes of solid industr ia l  waste a r e  present in the 
sed imen t s ,  coa l min ing wastes predomina t ing. 

Burial and abrasion by these wastes i s  important near to s i t e s  
of input,  such a s  Saltom.Bay. I t  would, however, appear from the biotas 
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inhabi t ing t h e  sands  a t  Parton and the  s h i n g l e  and "dune- land" of the  
upper shore  a t  Cunning Point, Northside and Siddick t h a t  such wastes 
have l i t t l e  e f f e c t  U on t h e i r  inhab i t an t s .  Th i s  is in marked con t ras t  to 
the  flow of Acid M L e Draina e a t  Cunning Point where, al though many 
s p e c i e s  can t o l e r a t e  i t ,  and like Littorina littorea may have a normal 
breedin cycle, the d i scon t inu i ty  of  the  Fucus serratus zone in i t s  ^ i s  of o vious s ignif icance .  Such c o n f l i c t i n g  r e s u l t s  sugges t  tha t  t e r e  
i s  more t o  learn in t h i s  regard .  

oath 
While r e s u l t s  r e l a t i n  t o  the  d i r e c t  e f f e c t  of coal  mining and 

o t h e r  i n d u s t r i a l  waste  s o l i  3 S, such a s  s l a g c r e t e ,  a r e  ambiguous, the re  
i s  no doubt t h a t  the  sediments of t h e  Solwa F i r t h  a r e  extensively 
contaminated by these  mate r i a l s  which inf }Â uence the s o i l  
s t r u c t u r e  and hence i t s  mechanical p r o p e r t i e s .  Clearly,  these  ef grade ec  t s  
a r e  l ikely t o  be most evident  in s o i l s  such  a s  those  a t  Beckfoot, f o r  
example, where the i n d u s t r i a l  s o l i d s  con ten t  can reach 38%, even though 
t h i s  shore  i s  some 16km from t h e  n e a r e s t  source.  Such r e s u l t s ,  i t  is 
bel ieved,  provide the  key t o  unders tandin  an  anomaly of some duration.  
Thus, Robinson (1956) pointed o u t  t h a t  l ike  o t h e r  s imi lar  Br i t i sh  
e s t u a r i e s  the  Solway F i r t h  h a s  been radua l ly  f i l l i n g  with sediment 
dumped in to  the  I r i s h  Sea dur ing P l e i s  F ocene Ice Age and in a general  
s e n s e  t h i s  process  cont inues .  The anomaly is, however, t h a t  despi te  t h i s  
s t r o n g  and p e r s i s t e n t  t rend,  the  s h o r e s  and c o a s t l i n e  of the  Cumbrian 
Solway have, f o r  some decades,  undergone marked eros ion.  

I noring f o r  a moment the  influence of the  so l id  indust r ia l  
was tes  h e  sediments of the Solway F i r t h  a r e  corn osed primarily of f ine  
sand pa r ic les ,  i.e., -0.2 m m ,  which as Inman r 1949) showed a r e  the 
p a r t i c l e s  most r ead i  l moved by c u r r e n t s .  Fur ther ,  the s i l  t /c lay  con.ten t ,  
i .e.,  p a r t i c l e s  <0.062 i mm, i s  in g e n e r a l  low, s o  t h a t  these  sediments a r e  
cohes ionless .  The introduction of s u b s  tan t ia l amounts of s o  l id 
i n d u s t r i a l  wastes  of p a r t i c l e s  a t  s i z e s  s i g n i f i c a n t l y  r e a t e r  than 0 , Z m m  
not  only changes the  s o i l  s t r u c t u r e ,  bu t  rovides  f oc i  of turbulence 
which promote the eros ion and t r a n s p o r t  o f  the f i n e r  pa r t i c l e s .  These 
f i n e r  p a r t  i c l e s ,  once r a i s e d  in to  suspension,  a r e  t ranspor ted  away to 
become deposited in s i t u a t i o n s  f r e e  of these  forces ;  in r a c t i c e ,  t h i s  
neans  the uppermost reaches  of the  F i r t h  and the  Scot F i sh  shore in 
S i t u a  t ions f u r t h e r  downstream. The n e t t  r e s u l t  i s  t h a t  the  sed irnen t s  
wi l l ,  a s  observed, become th inner ,  in tu rn  reducing the  s u  ply of sand 
ava i l ab le  to  maintain the  dune lands upstream of Marypor t. tonseouen t ly , 
the  dunes have been c u t  back by e ros ion  and in o rde r  to  maintain some 
s o r t  of equil ibrium the  thickness of sand on the  shore  has  decreased 
s t i l l  f u r t h e r .  Thus a feed-back system of  eros ion of the coas t l ine  and 
loss  of sediment from the  shore  h a s  developed. In genera l ,  the shore  
sediments  a r e  deposi ted  upon a s t r a t u m  of boulder c lay/  bound shingle:  
when the  sand thickness i s  diminished s u f f  i c i e n t l  t h i s  s t r a tum ener  e s  

loss  of sand. 
r S and i t ,  too,  con t r ibu tes  t o  an increase  in turbu ence and to  a f u r t  e r  

TABLE 7 

Relative Abundance of Pr incipal  Inf auna a t  Beckf oo t , 
1967 to  1983 

Population Compos i t  ion % 

Year Polychaetes Crustaceans Molluscs 

1967 2 3 22 
1976 4 85 
1983 8 8 7 
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This process was observed in some d e t a i l  a t  Beckfoot where sands 
having a depth of -2m in 1962 had by 1983 been reduced to  (8cm over 
lar e . a r e a s ,  accompanied by the emer ence of bound shingle and 
is0 ? a t e d  cobbles. Under the pressure o f  these changes, the infauna 
changed from one dominated by Cerastoderma edule, Macoma bal thica and 
Tellma tennis to one dominated by the opportunists Burydice pulchra 
and Haustorius arenarius which a r e  typically found in mobile sands. The 
changes which have occurred a r e  summarised in Table 7.  In the wider 
sense,  the e f f e c t  has been to  reduce the amount of food available to 
f i sh  and birds on the Cumbrian shore of the Solway between Maryport 
and S i l l o th  a t  l eas t .  In addition, there has been a loss of duneland and 
i t s  b io ta  and the two combined represent a marked deter iorat ion of the 
environment available to  these species. The deter iorat ion i s  unarguable 
even if the hypothesis a t t r ibu t ing  i t  t o  the inputs of sol id  wastes 
a r i s ing  from coal mining and and the operation of b las t  furnaces i s  
incorrect.  I t  must, however, be pointed out t ha t  these chan e s  were 
already in t ra in  before the le isure Industry became a ser ious factor  in 
t h i s  a r ea  and no other  i s  known tha t  approaches within orders of 
magnitude the contamination by these sol ids .  A s  corollary to th i s  
argument, i t  should be noted that if the chemical and paper industries 
ceased operation today an s ign of the i r  a c t  iv i t  would soon disappear. 
The impact of these s o l i d  wastes, on the other hand, i s  one which W i l l  
p e r s i s t  on a geological time scale.  
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Further to Sarah Fowler's article on the Scillies in the last issue (PN 4 1  pp.182- 
1831, the followin additional information was received but unfortunately just 
after that issue \ad gone to press, So herewith, but to be read in some 
coniunc tion, 

SPECIES OF PARTICULAR INTEREST RECORDED IN THE ISLES OF 
SCILLY BY NCC SURVEYS 

by Sarah Fowler 

The Nature Conservation Bureau, 122 Derwent Road, Thatcham 
Newbury, Berkshire RG 13 4UP 

(Many of these a r e  particularly abundant, ra re ly  recorded elsewhere 
and/or a t  t he i r  geographical l imits of dis t r ibut ion.)  

Cladophora rectangular is  
Schmitzia hiscockiana 
Schm i tzia neap01 i tuna 
Asparagops is arma ta 

(game tophyte s tage)  
Gigartina acicular is  
( a l l  Gigartina spp. present) 
Mesophy l l um l ichenoides 
Pikes ca l  iforn ica 
Dermocoryn us mon tagnei 
Cruoriel la armorica 
Cruoria cruoriaeformis 
Feyssonne l ia a tropurpurea 
Bornetia secundiflora 
Punc ta r ia  crisp8 ta 

. Carpom i tra  costa ta 
Desmares t ia dresnayi 
Laminaria ochroleuca 
Cystoseira tamariscifol fa 
Cys toseira myriophyl loides 
Cystoseira nodicaulis 

?Qtheas m s e a  
(and a wide variety of other 
e r ec t  c i rca l i  t to ra l  sponge spp.) 
Thecocarpus myriophyllum 
An thopleura ba l l i i  
Isozoan thus s u  l ca tus  
Parazoan thus uxinel l ae  
Balanophyllia regia  
Lep tosammia pruvo t i  
Alcyonium glomeratum 
Eunicel la verrucosa 
Paraonid sp.  nov. 
Eh l e m  ia s a r c  ia i 
Natalana g-allica 
Sabella var iabi l is  
Runcina corona ta 
Gibbula magus 
Turbicel lepora magn icos ta ta 
Asterina gibbosa 
Diazona violacea 

NOTICES 

Dick b o n d  is seeking information on occurrences of Amphipholis 
infected with copepods, e i ther  ins ide (Parachordeum ium amph I urae) or 
ou ts ide  (Cancerilla tubula ta) or  with mesozoans (Rhopalura o hiocomae), f A l l  Information a s  to whether they a r e  found only a t  ce r t a  n seasons, 
o r  on1 in hos ts  from certain biotopes, would be r a t e f u l l  received by 
D r  R .  Hamond. Scaldbeck House, Marston, Holt, ~ o r f o f i i  NR25 7 L .  

Further  to the wondrous Haliphyseaa tucmanowfczi (see Manuel, 1989; PN 
4 C41; 70-711, Dick was u i t e  right! Subsequent to h i s  a r t i c l e  not only 
te l l ing  us what to look \ or but a l so  supplyin an excellent f igure,  the 
Hon. Ed. has found this  punk foraminiferan to b e  part icular ly common on 
holdfas t s  of Laminaria o f f  the north Anglesey coast;  and, yes, 
surprising! obvious! And wondrous, (But sor ry ,  Dennis, no Gromia yet 
Cp.1981; an / what about Astrorhiza?) 
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L&s tow 
From: Dr R. Hamond, Scaldbeck House, 

Morston, Halt, Norfolk NR25 7BJ 
CRUSTACEA LEPTOSTRACA , Genus NEBAL IA 

Anyone f inding Nebal fa should determine i t  with the  rev  is ion by 
E .  Dahl ( l985> ,  "Crustacea, Leptos t raca;  r i n c i p l e s  of taxonomy and a 
rev is ion of European she l f  species",  l a r s  i a ,  70; 135- 165. Without 
be t ray ing  the  i d e n t i t y  of my re-identif  fed specimens [why n o t ?  - E d , ] ,  I 
mus t  admit  t h a t  Dahl S f i g u r e s  of the S inula t ion and segmentation of f the an tennu le  were c r u c i a l  in the iden if ica t ion of a large  specimen 
c o n s i s t i n g  s o l e 1  of carapace and mouthparts;  and the  r e a l  N. bipes i s  
an Arc t i c -borea r  s p e c i e s  s o  f a r  unknown from Br i t i sh  waters .  Dahl's 
d i s t r i b u t i o n  maps a r e  remarkable f o r  t h e i r  lack of records  from the 
Ncrth Sea ( a p a r t  from the  coas t  of Norway), al though unspecified 
Ne'salia spp.  a r e  well  known t o  occur the re ;  r ecords  of spec  if ied Nebalia 
sp?. a r e  much more comprehensive from the  o t h e r  p a r t s  of the 9 r i t  ish 
1s-es and nearby,  but  never the less  the re  may s t i l l  be s u r p r i s e s  in 
S tore!  

Useful taxonomic c h a r a c t e r s  a r e  f u l l y  developed only in a d u l t s  
a r c  p r o g r e s s i v e l y  l e s s  s o  in younger specimens. I t  would be helpful  i f  
one of  o u r  members would a c t  a s  co-ordinator of  a l l  r e l evan t  records  
tha t  come in,  s o  t h a t  a much more complete set of d i s t r i b u t i o n  maps 
could be compiled f o r  the  var ious  Br i t i sh  S e c i e s ;  i t  w i l l  not  be me, 
because I am f u l l y  occupied with harpact ico  d s  and (In Norfolk waters  
o r  nea rby)  a lmost  a l l  o t h e r  inver tebra tes .  

r 
ED: Sounds l ike  a job f o r  the  Hon. R .  C. t o  me. Assuming any records  do 
c s a e  in (none from Norfolk yet!) ,  But here ' s  one: the  S ecimen from 
Sa l ine  Bay, Guernsey l i s t e d  in Bamber (1987: Epifaunal  co l  C ec t ions  from 
the Channel I s  lands,  September 1986. PORCUPINE NEWSLETTER, 3 [ 91; 235- 
239 5 h a s  been reexamined and, from Dahl's paper,  r e  iden t i f  ied a s  
N. herbstf f Leach. 

From: Jan Light,  8 8  Peperharow Road 
Goada lm ing e t c  . 

Dear Roger, 
The answer is a raspberry!  

ED: Malheureusement, zu t a lo r s !  ..... La reponse n'es t pas ,  how you say "a 
raspberry" ,  pasque c e l l e  n ' e t a i t  pas la ques t ion .  Merci, e t c .  
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FUTURE MEETINGS 

There wi l l  be a Jo in t  PORCUPINE - Conchological Society of Great  
Br i t a in  Field Meeting on the  6 th t o  8 t h  October 1990 on Anglesey. With 
in s i t u  coordination by Ivor Rees, i t  is planned t o  have laboratory 
f a c i l i t i e s  ava i l ab le  a t  the  Menai Bridge lab. The coas t l ine  of Anglesey 
i s  d i v e r s e ,  covering a number of shore  types  including well  zoned 
c l i f f s ,  rock pla t forms with pools,  beaches of sand,  mud, pebble mud and 
sh ing le  and a lagoon. A s  a bonus, t h e r e  e x i s t s  a convenient 
zoogeograph ic boundary a t  roughly the  north-wes t corner of the  is land. 
What more could you ask? 

The Autumn Meeting of PORCUPINE wil l  be held a t  Fawley Power 
S t a t i o n ,  Fawley, Hants, on the  weekend of 3rd  and 4th  November 1990, on 
the theme of "Plankton". Thos wishing to  submit papers,  pos te r s  o r  
whatever o t h e r  con t r ibu t ions  should contact  Dr Frank Evans, Dove Marine 
Laboratory,  Cul lercoats ,  North Shie lds ,  Tyne and Wear NE30 4P2. Local 
information f o r  the  meeting can be obtained from Roger Bamber (Hon.Ed., 
address  a s  on f r o n t  cover). 

The PORCUPINE 14th  Annual General Meeting and 1991 Spring 
Meeting wi l l  be a jo int  meeting with the  Coelentera te  Group, in Swansea 
on the  5 t h  t o  7 t h  April 1991 on the  theme of  "Change and Adaptation". 
Our h o s t  wi l l  be Professor  J.S. Ryland of the  School of Biological 
Sciences,  Universi ty College, Swansea. 

Fur the r  information on a l l  meetings can be obtained from the Hon. 
Sec re ta ry  Dr Mart in Sheader,  Dept. of Oceanography, University of 
Southampton, Highf ie ld ,  Southampton S09 5NH (Tel. 0703 593639). 
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Reports f ron the Dundee Spring Meeting 

WHY (marine recording) 

or SO WHAT? 

by Roger Bamber 
l ,  WHAT (am I talking about) 

Many* "marine recorders" record a s  an end in i t s e l f ,  and many 
don't know why they do i t ,  and mainly don't think why they do i t  o r  why 

might do i t .  The most obvious evidence of th i s  contention i s  the 
of communication about marine records o r  recording. For examp le,  

PORCUPINE was s e t  up with various motives, one major one being marine 
recording: i t  had a Records Convenor from the outse t ,  and now has a 
Records Coordinator instead; since PN3C41 the Newsletter has had a 
S ecif  i c  "New Records" column. And PORCUPINE has had a mildly 
f luctuat ing membershi around the 200 mark. However, over the years, 
the Hon Records CO-W E a tevers  have received very few records directly 
throu h their  Porcupine role ,  while in 5 years  the Newsletter's New 
Recor 8 S b i t  has received only 5 d i rec t  submissions. 

Yet I don't believe that  t h i s  lack . of communication means that  
there i s  a lack of recording o r  a lack of demand for recording; what i s  
c lear  i s  that there i s  a lack of a relat ionship between the recording 
and the demand. 
2. WHEREFORE 

do people do marine recordin ? To a large extent,  for  themselves. 
It  i s  nice to compile maps, and f i l l  in the blanks, and watch l t  a l l  
develop like Dutch elm disease spreading across  the country; and it 's  a 
hobby involving travel and fresh a i r  and meeting people; and i t  can be 
both social  and competitive ( rimal human ins t inc ts ) .  Of which per se I 
have no crit icism a t  a l l :  r t  i s  hard to c r i t i c i s e  stamp-coilecting 
(though I believe i t  is  more profi table  than marine recording). I would 
sug e s t  to such recorders that  there may be more' to i t .  There a r e  
cus ? one r s  who actually want records o r  the i r  synthesis;  there a r e  
people who record a s  one s tage  in a g r e a t e r  whole. 
3 .  WHO 

a re  the customers for  marine recording? I won't pretend to think 
of them a l l ,  but will l i s t  some tha t  come to  mind. 

"Stamp collectors" - a s  already s t a t e d  there i s  nothing wrong 
with recording for i t s  own sake. There a r e  some subt le  aspects like 

look in% 
for the "penny-blacks" of marine biota ,  and obtaining records a t  

d i s  tri U t ional limits - northern- (southern- , western- ) nos t or deepest 
o r  shallowest or  lowest s a l in i ty  or  whatever. 

Exploiters - fishermen (in the broad sense of the word), bai t  
diggers ,  alginate producers may a l l  be most interested in records of 
appropriate commercial species.  Those recorders who automatically 
consider such practices to be deleter ious should consider the 
possibi l i ty  tha t  discovery of a new and sustainably exploitable "stock" 
may rel ieve pressure on overexploited s i t ua t ions ,  a s  well a s  putting 
the overexplo i ted stock in to a more r e a l i s t i c  'conserva t ion' perspective. 
E ua l ly , the identification of such popu la t ions allows the development 
o con t ro  l1 ing management guidelines <including t o t a l  res t r ic t ion)  
before ind iscr im ina t e  exp 10 i ta t ion can beg in. ' On the non-commercia l 
s ide ,  there a r e  researchers who require  material  for  academic pur oses,  

loca l i t i es  which can be safely exploited, a r e  important 
S and to whom a range of local i t ies  and habi ta t s ,  a s  well a s  knowle ge of 

Statutory Conservancy Bodies (e.g. NCC) - who require records in 
order  to determine what may be r a r e  o r  "important", a s  well a s  (and a s  
a r e s u l t  of which) to define hab i t a t s  and local i t ies  worthy of o r  
absolutely needing protection, be i t  in the form of nature reserves o r  
whatever. To quote Roger Mitchell, "This information i s  required in 
order  to de termine the nature conservat ion importance of British marine 

*But not a l l  
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ecosystems s o  that  a more os i t i ve  response can be made to potential  
impacts on th i s  environment The same information will also be very 
important in identifying those key marine areas  which will  be afforded 
s t a t u t o r y  protection by the designation of a s e r i e s  of Marine Nature 
Reserves ....lq (Foreword to Seaward, 19821, and "Records .... a re  
part icular ly useful  for indicating the b iogeographic and zoo eograph ic 
provinces around Britain and Ireland a s  pa r t  of the framewor I for th i s  
ma jor project t the Marine Nature Conservation Rev iewl . This information 
W i l l  be used in refining and implementin a s t ra tegy  to  ensure that 5 representat ive habi tats  and the associa  ed organisms are  afforded 
appropriate protect ion." (Foreword to  Clark, 1985 1. 

"Academics" or  s c i en t i s t s  - not just  the obvious ones such a s  
b iogeographers, but a lso ecologis ts  requiring information on community 
associat ions,  etc. ,  eco 10 i s t s  and physiologists with an interest  in 
hab i t a t  tolerance, au teco ! ogis t s  and reproductive biologists wishing to 
understand the constraints  on d is t r ibu t ion ,  CO lon isa t ion, recruitment 
and seasonali  ty, taxonomists interested in allopa t r i c  and sympa t r i c  
S ib l ing dis t r ibut ions and information implying pheno typic rather than 

eno typ ic d i f fe ren t ia  t ion, and both pa laeon to  10 i s  t s  and "neon to log i s  ts" 
in te res ted  in habi tat  associations and geograp E ic spread with time, to 
name but a few. On the non-biological s ide ,  marine lants and animals f can be indicators of hydrography, climate, s t a b i l i  y ,  and of course 
ph s i c a l  habi tat .  Meanwhile, h i s  to r  ians find such records valuable in 
in ? erpreting both the origins of archaeolo ical debris (e.g. she l l  
m iddens) and the history of exploitation ?e.g. a r t  isanal f isheries ,  
commerce). Also in this  category i s  PORCUPINE. 

Environmental Impact Assessors - a rowing field a s  both 
leg i s  la t ion and society 'S opinion requiring i t  $eve lop. The presence of 
records for  an area enables more comprehensive and more accurate 
assessment,  both because some work has already been done, and because 
i t  a s s i s t s  in planning an field sampling s t ra tegy  to have some idea of ? what to look for and W e re .  The presence of records from elsewhere 
(mapping schemes, whatever) enables the interpretat ion of the local 
significance of species o r  habi ta t s .  And i f ,  a s  i s  often the case, 
material  is being collected from a reviously under- or  un-studied s i t e  
f o r  E I A  purposes (or many others) ,  r dentif  ication of that material is so 
much eas ie r  and probably more accurately undertaken if some recording 
already ex i s t s  from the vicinity.  The pre-existence of records i s  more 
likely to contribute to a be t te r  assessment for  the same money than to 
c u t  costs ,  unless previous recording surveys a r e  very recent andlor 
comprehensive. 

Industry, e t c .  - 
lnc l U d V  

water author i t ies and coastal 
industr ia l  developments, who in ad it ion to  EIA may wish to know about 
marine species which may adversely a f f e c t  the i r  plant or  o orations f (seaweed blockages, mussel o r  barnacle fouling, water qua ity).  An 
absence of expected organisms ?ay indicate an adverse environmental 
character  i s  t ic (e.g. periodic high turbidity , local concentration of 
remote pollution, iceberg scour),  

Local counci ls/governmen t/bureaucracy etc.- who have a use for 
many aspects of what marine organisms a r e  in (or absent from) their 
locale, and to what extent the i r  res idents  a r e  important o r  uni ue or  a 1 p e s t  (from dolphins to Physalia and from maerl to  weever f i s  1, with 
repercuss ions on hotel s i t i n g  , tourism, pub l ic aquaria,  education, sewage 
e f f luen t s ,  recreation, local i n t e r e s t ,  sea  defences, beach s t ab i l i t y  and 
f ish ing industries . 

I apologize for the obvious impor tan t potent ial  customers that I 
have missed, but you ge t  the idea. 
4 .  WHAT do they want 

I t  should be apparent from the foregoing that there i s  a 
poten t ia l  range of customers (a narket)  wanting not just  the biotic but 
a l s o  habi tat  recording schemes. While their  ap lications may be f somewhat diverse, their requirements tend to be simi a r .  
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The market in i t  ially requires  'Presence' information: what i s  o r  
i s  not there (classic  basic recording), and not only for  those things 
with big eyes and fur  or  tas ty  meat; not only for  molluscs or  
pycnogonids; in f ac t  not only anything. 

I t  i s  not jus t  what i s  present t ha t  i s  important: absence not 
only makes the heart  grow fonder, i t  i s  meanin f u l  if r ea l  - "I looked 
and i t  wasn't there"; there is a recurr ing d i f f i cu l ty  with y p s  on 
d is t r ibu t ion  maps in distinguishing those resu l t ing  from a ack of 
recording from those ref lect ing genuine absence. 

The va lue of the recording increases immeasurably if i t  includes 
not only simple presence or  absence, but a l so  does s o  quantitatively o r  
r e  resen t a  t ive ly. Is the recorded species/habi t a  t character i s  t ic of the t si e ,  and (not o r )  i s  i t  common and/or dominant; species can be 
character  i s  t ic  without being common (part icular ly those with a large 
ambit). Absolute mean numbers per square o r  cubic metre would of 
course be the most desirable,  but  the standard rare-occas iona l- 
frequen t-common-abundan t scale  answers many requirements . 

Records a r e  a l so  more useful  if they include the s tage  of the 
l ife-history tha t  i s  being recorded. Herring can be dominant members of 
a benthic communit - but only a s  eggs. Otherwise, the repeated r recording of a s ing  e l i f e  s tage  (juveni e o r  adul t )  can suggest much 
about recruitment o r  development f a i l u re  and may be an impor tan t 
indicator a t  a zoogeographic limit. Some s tages  of a l i f e  history a r e  
more sens i t ive  to cer tain environmental S t r e s se s  than others .  Equally 
the condition of the specimen i s  valuable informat ion: i s  the Surgussum 
at tached o r  jus t  f loat ing past ;  i s  the mussel capable of breeding; i s  
the Sepia pos t-reproduct ive and therefore about to die;  i s  the Spartina 
showing s igns  of "die-back"; i s  the Limnoria in a breedin swarm? All ? these a r e  charac te r i s t ics  which r e f l ec t  on the likelihood o the species 
being recorded again a t  the s i t e .  

Having discovered what i s  there,  i t  i s  a l so  worth knowing when. 
I t  i s  not uncommon in recordin schemes to invoke some chronolo ical S division (e.g. pre- and post- 195 records for  molluscs - Seaward, 1 82 1. 
I t  i s  inevitably increasin ly d i f f i cu l t  to confirm older records 
(without the material) ,  and t "h e i r  val idi ty  de te r iora tes  a s  taxonomy and 
the ava i lab i l i ty  of taxonomic expert ise  changes. Of course, a l l  records 
eventually g e t  old. While there i s  c lear  merit in sampling previously 
unrecorded s i t e s  for  new data ,  i t  is a l so  of value to  repeat s i t e s .  The 
function of repet  i t  ive samplin /recording i s  not merely to confirm old ? records.  To record change o r  S ab i l i t y  is to  ain important information, 
f i r s t l y  tha t  change o r  s t ab i l i t y  does occur, 5 he overwhelmin value of 
long- term surveys to understand na tura l  var iabi l i ty  i s  we 17 accepted 
and gives a necessary back round against  which to  assess  pollution 
impacts or ,  to be topical, hypotheses of lobal warming, tn fact  we ^ should expect changes in dis t r ibut ion and t erefore ins i s  t on repeated 
recording. Is  there any value in a map based on a l l  U.K. records of 
p i lchard, for  example? 

I t  may seem a truism to quote the worth of "where" the record i s  
from. But "where" i s  a mu1 t idimensional niche. Geographical location can 
hardly be too accurately recorded, but where includes habi tat :  t ida l  
height ,  s u b l i t t o r a l  depth, a lga l  frond o r  holdfast,  upper o r  underside of 
s tones  (how big?), in a t ida l  stream o r  to ta l ly  shel tered,  lagoonal, 
es tuar ine ,  a t  the mud surface o r  burrowed in, an ter ior  or  posterior end 
of a maldanid tube, north o r  west facin c l i f f ,  within 500 m of a % discharge, e t c .  - ad ALMOST infinitum, Unh e "what" (the identity of a 
S ecimen) the "where" information cannot be r e t ro f i t t ed  to a record! But F IS not d i f f i c u l t  to collect a t  the time of sampling. 

F llK 
, how does the record r e l a t e  to  other records of the 

species  o r  ab i t a t  o r  s i t e ?  Is t h i s  animal r a r e  o r  of conservation 
in t e re s t ,  in r e  la t ion to neighbouring records/popu la t ions; i s  t h i s  p lan t 
typical for  the area o r  novel to the s i t e ;  i s  th i s  habi tat  the only 
example of i t s  kind in the vicinity; does this  record herald a welcome 
r e tu rn  indicating recovery from impact? And so  on. 
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FIGURE I. "Distribution map of five species around 
the U.K. coast" - i.e. marine laboratories ( e x .  
Linn. Soc. Synopsis). 

H. ventrosa 

FIGURE 2. Distribution of Hydrobia ventrosa 
from Seaward, 1982. 
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5. WHAT do they get? 
Often the customer g e t s  nothing! Which is to  say ,  much record& 

Is never  ubllshed,  and the  d a t a  a r e  n o t  only r a r e 1  used,  t h e i r  
e x i s t e n c e  f S of ten unknown. Reasons f o r  t h i s  vary from t i; e unjus t  if ied 
d e s i r e  by recordin  scheme o p e r a t i v e s  to wait u n t i l  t h e i r  r e s u l t s  a r e  
t o t a l l y  corn r e h e n s k e ,  to  I n s t i t u t i o n s  whose p r i o r i t i e s  chan e o r  whose E 
o r  have a misconceived concept of  c o n f i d e n t i a l i t y ,  

? dec i s ion  ma ing levels  e i t h e r  do n o t  a r e c i a t e  the  value  o the i r  d a t a  

Almost a s  bad, thou h a t  l e a s t  one  o r d e r  of magnitude away, a r e  F l imi ted  c i rcu la t ion  pub i ca t ions  of r ecords ,  s o  f r u s t r a t i n g  to 
c u s t o m e r s '  who know of the  d a t a  b u t  c a n ' t  g e t  hold of them, o r  who 
on ly  f ind  o u t  about t h e i r  e x i s t e n c e  a f t e r  they have produced the i r  own 
product  (fauna l i s t ,  map, EIA, t h e s i s ,  e tc . ) .  

Moving on t o  ava i l ab le  end p roduc t s ,  maps a r e  perhaps most 
f a m i l i a r .  We a r e  a l l  f ami l i a r  with t h e  c l a s s i c a l  marine l abora to r i e s  map 
(Fig.1). I t  is not  a l o t  of use ,  b u t  is p a r t l y  the  inev i t ab le  product of 
what I have j u s t  described.  Most a v a i l a b l e  d i s t r i b u t i o n  maps do not 

i v e  any indication of 'absence' (which could be done by simply rna ping ? ;he t o t a l  d a t a  s e t ,  f o r  example); and a common s e t  of missing da a in 
r e c o r d s  is t h a t  of common spec ies ,  which people do no t  think to record,  
assuming t h e i r  d i s t r i b u t i o n  t o  be well known. I know of no maps t h a t  

. g i v e  q u a n t i t a t i v e  d a t a ;  I know of very few which ind ica te  l i f e  h i s to ry  
s t a g e .  The ha rdes t  a s  e c t  t o  produce in a map i s  'when': the  data  a r e  
dependent on t h e i r  a c  F u a l  c o l l e c t  ion times, and na t iona l  annual updates 
can hardly  be expected f o r  most marine groups;  a nap d i s t ingu i sh ing ,  
f o r  example, post- l960 records  may r e p r e s e n t  only 1961 d i s t r ibu t ion!  
Even locat ion ('Where') can be misrepresented on a map, pa r t i cu la r ly  
deoendin on the s c a l e :  

the 
in Fig.2 may be q u i t e  ade u a t e  f o r  a a p e h g i c  f i s h ,  with its large  am i t ,  b u t  I t  was a c t u a l l y  pro uced f o r  a 

s e d e n t a r y  mollusc - one i s  forced to  s u s p e c t  a c e r t a i n  amount of los t  
d e t a i l .  

Much of t h i s  ty  e of informat,ion can b e s t  be d e a l t  with by 
accmpanying  t e x t  (don4! lose  the  ma ; examples from PH 4 (7 )  show 
h a b i t a t  and q u a n t i t a t i v e  information < 6" r u r i d g e  Bay l i s t ,  ,161-168) and 
'where-else' contextual  information (Trink l i s t ,  pp.143- 1 4 8 .  

But b r i e f l y ,  and genera l ly ,  ' they'  don't g e t  enough. 
6 .  WHICH schemes a r e  going on la l ready  e x i s t ?  

There a r e  ublished fauna l i s t s  f o r  c e r t a i n  a r e a s  - Dale For t ,  f Isle-of-Man, Bris 01 Channel ( l i t t o r a l ) ,  t h e  t r a d i t i o n a l  Plymouth l i s t  
(now ap a r e n t  ly bein updated),  and the  Cul le rcoa t s  Faunas; these  have ? I? tended o be "one-of S". 

The organized recording schemes underway in t h i s  country were 
l i s t e d  in PN 3 (4).  There were Dinof lage l l a t e ,  Bryozoan, Crab (now 
publ ished - Clark, l985 1, Isopod, Schinoderm, PO lychae t e ,  Sponge, and of  
c o u r s e  the  Conch. Soc. mollusc schemes; t h e r e  have a l s o  been h a b i t a t  
r ecord ing  schemes, the Phyc. Soc's Seaweed map ing scheme, local  mollusc S schemes,  and even a pycnogonid scheme. The evelopment of these  over 
the  l a s t  8 o r  s o  y e a r s  has  inev i t ab ly  r a n  ed from publ ica t ion of  
d i s t r i b u t i o n  a t l a s e s  to  apparent  t o t a l  demise of the  scheme. 

There a r e  su rve  documents publ ished b the  Nature Conservancy 7 ? Council ,  though of c a s s i c  l imi ted  d i s t r i b u  ion. There a r e  var ious  
u b l i c a t i o n s  by the  MCS, such a s  Sponge IV, which t e l l  the  r e a d e r  a few 

w h e r e s " .  The Linnean Socie ty  syno s e s  of  ten  o f f e r  d i s t r i b u t i o n  maps f t o g e t h e r  wi th  t e x t u a l  information,  h e  "Atlas of the  Seas" by Lee and 
Raraster of MAFF g i v e s  d i s t r i b u t i o n  maps of physical  and chemical 
pa ramete r s .  Even c e r t a i n  i n d u s t r i e s  - t h e  CEG3 h a s  published repor t s  
from its surveys  a t  r e l evan t  s i t e s  (some of which g e t  summarized in 
PN 1. 

And of course  the re  is PORCUPINE and PORCUPINE NEWSLETTER, 
c u r r e n t l y  underused but c e r t a i n l y  the re  a s  a wi l l ing repos i to ry  fo r  
marine records ,  p a r t i c u l a r l y  a s  few o t h e r  journals  wi l l  publish such 
inater  i a l .  
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7. So, should  it be done? 
The g l i b  answer is r e a l l y  - it  doesn' t  ma t t e r  too much! Except t o  

emphasize; as well  and a s  comprehensively and a s  of ten a s  poss ible .  
Good recording does not  necessa r i ly  r e q u i r e  a l o t  of  money; i t  

does  need commitment, awareness (of the  market), time, coo e r a  t ion, 
feedback (encourage your supp l i e r s  of information) and pub l i s  ing (an 
end product  1. 

E 
Get iden t i f i ca t ions  r i  h t  - p e s t e r  e x p e r t s  if  necessary ,  they a r e  

o f t e n  a c t u a l l y  in teres ted!  1f in doubt,  t a l l  the  world! People wi l l  then 
leap to  boost  t h e i r  own egos by cor rec t ing  your iden t i f i ca t ion ,  and you 
g e t  what you want - the  r i g h t  information - and your own ego i s  
boosted by an accepted a u t h o r i t a t i v e  map o r  whatever pub l ica t ion. F i l l  
In g a p s  i f  a t  a l l  poss ible ,  because people tend not  t o  r e p e a t  groups 
once covered. And on tha t  topic,  r e p e a t  groups  once covered ( see  above). 
Do n o t  f i x a t e  on taxa of your own e x p e r t i s e :  if you have already 
expended time , e f f o r t  and even money on co l l ec t ing ,  send the  r e s t  of 
the  mate r i a l  t o  o t h e r  people f o r  t h e i r  own schemes. 

Do make the  r e s u l t  avai lable ,  wi thout  worrying too much about 
t h e  q u a l i t y  - an absen t  end product h a s  no qua l i ty  a t  a l l .  Produce t e x t  
a s  we l l  a s  ma S ,  a whole f a r  g r e a t e r  than the  sum of the  p a r t s .  If you 
wish, compu ? e r i z e ,  which opens f u r t h e r  op t ions  such a s  
in te rcompat ib i l i ty ,  a choice of s c a l e  ( d e t a i l )  t o  the  customer,  a choice 
of information to  the  customer, and s o  on. 
8.  WHERE should i t  cover? 

Anywhere you like! Probably a s  b ig  an a r e a  a s  o s s i b l e ,  but not  
a t  too much c o s t  of d e t a i l .  Brackish-la oonal i s t r i b u t i o n s ,  o r  5 S 
headlands  ve r sus  ba S requ i re  f a i r l y  p r e c i s e  e t a i l ;  on the o t h e r  hand, 
wi th  some b e a s t s  d e t a i l  can be p o i n t l e s s ,  f o r  example pela ic f i s h .  
Mapping should be done on the b a s i s  of water  bodies r a t h e r  & an land 
masses ,  i .e. r e l a t e  t o  the h a b i t a t  subdivis ions  con t ro l  ling the  
d i s t r i b u t i o n  of the  S e c i e s  concerned. Even the much vaunted 200 m 
depth  con tour  continua ? ly f a l l s  down (me taohor ica l lv  speaking).  The map 
a r e a  may need to  be very big indeed Gig.^ - though ' text  may 
a b e t t e r  o p t  ion. 

FIGURE 3 .  T o t a l  world d i s t r i b u t i o n  of  P a l l e n o p s i s  m o l l i s s i m a  

then be 

r e c o r d s .  
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So look carefully a t  boundaries (e.g. es tuar ine  v. coastal;  
N.  An lesey ), including those zoo eograph ic  (e.g. Lus i tan ian, Arctic- 
borea I ), map a s  appropriate and f i l in gaps. 
9.  m should i t  cover? 

F 
All the time. Do not be put  off by someone who has already done 

i t  - r epe t i t i ve  recording i s  most useful ,  seasonal recording i s  very 
necessary, and global warming may be more than a myth. Year to year 
var  ia t ion is especially impor tan t a t  the  l imits  of an organ ism's range, 
i.e. the local r a r i t i e s  in which w e  a r e  apparently most interested, More 
r e  e t i t i o n  is needed a t  such l imits  t o  confirm the i r  s t ab i l i t y ,  and to 
f o ? low immigrant CO lon iza t ion. 
10, 50 WHAT 

In conclusion, we now know who wants what, and what i t  takes, so  
I would S imply recommend: 

to  recorders: publicise be comprehensive give feedback 
publish 

to customers: encourage give feedback (e.g. thank you) publish 
fund 

to the r e s t :  annoy people with your records o r  material  
to everyone: think why you a r e  (or could be) recording. 

Don't be afraid to  s e l l  your "wheres" 
l l . WHOM (acknowledgements) 

Apropos the version presented a t  Dundee, I am gra te fu l  to Peter 
Henderson for  the shrimp map, to  Jon Moore for  l e t t i ng  me in and for 
info on Porcupine Records, to Sonia Batten for  Wherefore and the 
audience for  patience, to none of whom should any blame for t h e  above 
be a t t r ibu ted .  
! 2. WHENCE (references) 
d a r k  ?.F., 1985. North-East Atlantic Crabs. An Atlas of Distribution. 

Marine Conservat ion Society , Ross-on-Wye. 
Seaward D.R.  (Ed.), 1982. Sea Area Atlas of the Marine Molluscs of 

Britain and Ire land. Concho logical Soc ie ty/N .C .C. 

LONG-TERM STUDIES ON AN ESTUARINE MUDFLAT 
by Dona ld McLusky 

Dept. of Biological Science, University of S t i r l i ng ,  S t i r l ing  FK9 4LA 
The Kinneil inter t idal  mudf la t (Forth Estuary, eastern Scotland) 

receives industr ia l  e f f luent  from several  sources,  the main ones being 
petrochemical discharges. The fauna of t h i s  ea tuar ine mudf la t has been 
sampled annually, every August, 1976- 1986, using 89 standard s ta t ions .  
The r e s u l t s  have been analysed by a var ie t  of computational 
techniques, 

us inF the mult ivar ia te  technique TUINSPAN to  perform 
cornmunit class! ication of the data .  Provided tha t  a merge technique 
was used. the Twinspan methdo proved a good summary of the data  in 
terms of gradients  or grou ings within the area.  Mean diversi ty  indices 
gave a good indication of long term changes in the a rea ,  and when used 
m conjunction with community ana lysis ,  proved capable of ref lect ing the 
man- induced changes which th i s  area has experienced, and provided some 
evidence of an improvement in the qual i ty  of t h i s  environment. 
Variations in the abundance of animals in t h i s  a rea  could not,  except 
f o r  one species,  be a t t r ibu ted  to temperature f luctuat ions or anomalies. 
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RECORDING OF ENVIRONMENTAL DATA USING SOLID STATE DATA- 
LOGGERS IN TOWED VEHICLES 

by Bob Williams 
Plymouth Marine Laboratory, Prospect  Place, West Hoe, Plymouth PL1 3 D H  

Since  1988 oceano aphic  vehic les  equipped with a v a r i e t y  of 
o p t  ica  l s e n s o r s  have been dep loyed success f  U 1 ly  from s h  ips-of - 
oppor tun i ty  in the  North Sea a s  p a r t  of an environmental  monitoring 
programme. The towed vehic les  a r e  deplo ed and recovered by the  s h i p ' s  
crew and t h e  instrument packages a r e  a c  ? iva ted automat ica l ly  dur ing the  
tow by e l e c t r o n i c  sea-water swi tches .  The veh ic les  ca r ry  s e n s o r s  f o r  
measuring chloro  hy l1 f luorescence,  tu rb  id i t y  , conduct iv i ty ,  temperature,  
dep th  and upwe f l ing and downwelling l i g h t  in th ree  wavebands; the  
measurements a r e  s t o r e d  in a s o l i d  s t a t e  10 g e r .  The f i l t e r s  used in 
the  i r r ad iance  s e n s o r s  have wavelengths a t  12,  450 and 550 nm with 
s e n s i t i v i t y  a t  0 - 1  uW cm-=, 

I 
The l i g h t  measurements a r e  used f o r  the  determinat ion of the  

d i f f u s e  a t t e n u a t i o n  coef f i c i en t  and the r e f l e c t a n c e  of b lue  l igh t  (R412, 
R4501 and r e e n  l igh t  (R5501 and, toge the r  with measurements of  
chloro  h y l l  f luorescence ,  a r e  being used f o r  the  develo ment of an ? f a l g o r i  hm f o r  es t imat ion of primar product ion in coas  t a  waters  and 
t h e  o en  s e a .  Data were shown from a number of fixed-depth and 
v a r  lab ? e-dep t h  vehic le  dep loymen ts from s e l e c t e d  shipping r o u t e s  in 
1988 /89,  including a Copenhagen, Ka t tega  t ,  Skegerrak , North Sea,  Harwich 
r o u t e .  From March 1990 a n u t r i e n t  sensor  measuring combined n i t r i t e -  
n i t r a t e  in a continuous flow ana lyse r  wi l l  be c a r r i e d  by these  towed 
veh ic les .  

* * * * *  

SPEECH RECOGNITION FOR BIOLOGICAL DATA CAPTURE 

by J. A l i s t a i r  Lindley 
Plymouth Marine Laboratory, Prospect  Place, West Hoe, Plymouth PL1 3 D H  

Despite advances in automat ic  d a t a  acqu i s  i t  ion by means O f  p a r t  i c  l e  s i z e  spectrum ana lyses  and image ana lyses  , most i en  t if ica t ion 
and enumeration of b iological  ma te r i a l  s t i l l  has  t o  be c a r r i e d  o u t  by 
appro  r i a t e l y  t ra ined b io log i s t s .  The object ive  of  speech recogn i t  ion 
f o r  d a t a  c a p t u r e  i s  to  f r e e  the  b io log i s t  from the need to  d i v e r t  
a t  t e n t  ion from manipulating the  specimens t o  recording r e s u l t s  in the 
form of w r i t t e n  records  o r  manual opera t ion of a counter .  

The sys tems used a t  PML employ IBM ersona l  computers and 
Keytronics voive recogni t  ion keyboards. A vocabu f a r y  i s  c rea ted  and each 
person us ing  the  system " t ra ins"  the  system t o  recognize the  voice 
inpu t  corresponding t o  each item in the  vocabulary. The u s e r  speaks  the  
i d e n t i f i c a t i o n  of  specimens in t o  a microphone a t t ached  t o  the  keyboard 
and when a spoken input is recognized a s  an item in  the  vocabulary the  
computer b leeps  and d i sp lays  the  recognized item on the  VDU, enabling 
t h e  u s e r  t o  v a l i d a t e  input. I t  i s  hoped t o  improve the  sys tem f o r  u s e r s  
working a t  a microsco e by having an LCD d i sp lay  of the  recognized E inpu t  v i s i b l e  through t e microscope. 

Once the  d a t a  have been en te red  they a r e  ava i l ab le  on computer 
f i l e  wi th  no need f o r  r u t h e r  t r ansc r ip t ion  with its a t t e n d a n t  risk of 
e r r o r  and t h e  need f o r  v e r i f i c a t i o n .  

Experience has  shown the  system t o  be r e l i a b l e  and t o  speed the 
a n a l y s i s  of samples a s  well  a s  saving the time normally required to 
e n t e r  the d a t a  in to  computer sys tems.  

Ã ‡ * t Ã  
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USE OF IMAGE ANALYSIS IN BENTHIC MACROFAUNA STUDIES 

by J. Alis ta i r  Lhdley  
The use of image analysis techniques in work on benthic 

macrofauna a t  PML was briefly described. A MOP-AM03 system was used 
for size- frequency analysis of molluscs and crustaceans. Animals 
observed under a binocular microscope f i t t e d  with a camera lucida were 
measured using a l ight pen on a touch sens i t i ve  tab le t  connected to the 
system. A program on an attached PC adjusted the measurements f o r  
magnification and rounded them t o  the neares t  millimetre. Size- 
frequency histograms could then be constructed for  each species in a 
sample and the data  sorted and s tored  on f i l e s  which could be 
t ransferred to  a mainframe computer. 

A more sophisticated system, consis t in  of a KONTON IPCS Image 
Analysis system which uses video-camera input  to a computer and array 
rocessor ,  was used for  measurement of large numbers of lfydrobia ulvae. g ize-frequency analysis of a sample of 200 S ecimens could be achieved 

In 2 minutes. On1 minor changes In f i l e  format were needed before 
t ransferr ing data  to a mainframe computer. 

Another application of image ana lys i s  was in measuring resin 
ca s t s  of worm burrows using photographs of sec t ions  of the casts .  

In a l l  cases the t i ne  taken in processing the samples was 
dramatically reduced from that  taken using more conventional methods. 

i i i i i 

A CENTURY OF BIOLOGICAL RECORDING BY MERCHANT SEAMEN: 
A NEGLECTED ASSET 

by Frank Evans 
Dove Marine Laboratory (Newcas t le Un ivers i t y ) ,  Cu l lercoa t s  , North Shields 

Shortly a f t e r  the inau uration in 1854 of the Meteorological 
Off ice of Great Britain under the d i rec t  ion of Admiral Fitzroy (formerly 
Darwin's captain in HMS "Beagle") a programme of s t ructured weather 

O d  
was ini t ia ted by the Off ice aboard volunteer merchantmen, 

known t en and now a s  selected ships". Aided by a few recision 1 instruments , barometer and thermometers, a comprehensive code account 
of the weather was constructed every s i x  hours a t  sea,  largely from 
visual observations. The purpose of the records was a t  f i r s t  
climatological, but with the advent of radio the reports  became 
valuable for  forecasting. A1 though modifications in procedure have been 
made, the methods of recording current ly In use would be intell igible 
to a ship 's  o f f icer  of Fitzroy's time. 

Soon a f t e r  the advent of the scheme, casual notes be an to 

S 7 pear in the ships'  meteorological logbooks of s ight in S of bio ogical 
enomena a t  sea.  Eventual1 , an approved place a t  t e back of the 

was found fo r  t ? ese  observations and encouragement for 
reporting of marine l i f e  was iven. Indeed, for a period a t  the 

end of the nine teen th century , b io log  ica l  recording became a 
requ iremen t ret.-'.er than a request.  

Although records of marine l i f e  collected in th i s  way now number 
many thousands, l i t t l e  use has been made of them. A se lec t  ion appears 
in the pages of the zuarter lY 

"Marine Observer", a journal doubling a s  
a learned journal an house organ, keeping merchant seamen in touch 
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with the headquarters of the Meteorological Office a t  Brncknell. At 
f i r s t  the neglect of these records. may seem just i f ied:  how .:ould the 
accuracy of observations by untrained observers be in an way rel ied 
upon? But examination of the repor t s  shows that the anima r S and plants 
reported on may of ten be identified with cer tainty by an experienced 
b io logis t ,  even when the observer himself is unaware of what he is 
descr  ib ing . 

For many e a r s ,  records judiciously chosen to enliven the pages 
of the "Marine 0 g server" have been transmitted to ex e r t s  (so-called by 
the Met. Off ice; S a r e  our blushes) for  comment. hese comments a r e  ? I? 
returned to the o r  ginating ship and some of them a r e  appended to the 
r epo r t s  tha t  appear in the journal. The experts  currently cover the 
f i e ld  a s  follows: 

Marine mamma 1s Denn i s  McBrear ty (Dolphin Survey 
Project, Cambrid e )  

B i rds  Royal Naval Bir watching Society 
Insects,  Reptiles 

f 
British Museum (Natural H i s  tory) 

B io luminescence Peter Herring (10s Wormle ) 
Remainder (Fish, Inverts) Frank Evans (Dove Marine 1 abora tory) 
Insects,  some r ep t i l e s  and land birds a r e  no more than 

t e r r e s t r i a l  refugees,  but the remaining creatures  a r e  of d i rec t  interest  
to marine recorders.  The to ta l  number of species involved i s  not g rea t ,  
some forms occurring again and again in the reports .  One soon g e t s  a 
f e e l  of what is being reported on so tha t ,  for instance, a sketch no 
more e labora t e  than: 

:an a t  once be reco nized a s  Velella velella, the coelenterate  "by-the- ? w ind-sa i lor". Similar y: 

- ............................ Y ..... . . . . . . . . . . . . . . . . . . . . .  ptfsma. <V. K. ^!cK'.J.s~^. . .  P. 
Fig. 2 

........................................................................................ 

i s  Coryphaena hippurus, the dorado. Often thou h, accounts and drawings ? of g r e a t  accuracy a r e  sen t  in (Figures 3 & 1. Nowadays, reports  a r e  
a i ten accornpan led by photographs, which a re  always he lpf U l .  
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Fig. 3 - 

Velella velella 
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Shipping r o u t e s ,  a p a r t  from o i l  r o u t e s ,  a r e  not  much a l t e r e d  from 
ago.  Although shipping d e n s i t i e s  have changed, the  number of 

a "7 shipstl "se lec t e  h a s  changed l e s s .  Dates and p o s i t  ions of observat ions  
a r e  always accura te .  So, once i d e n t i f i c a t i o n s  a r e  found t o  be 
acceptable ,  t h e  records  become cumulatively valuable.  However, a s  noted 
above, only a s e l e c t i o n  of r ecords  a r e  forwarded t o  e x p e r t s  f o r  
comment. I t  is des i rab le  t h a t  the  whole body of information held by the 
Me teoro  log ica  l Off i ce  be a s s e s s e d  and brought from hand- w r  i t  ten  no tes  
in t h e  numerous logbooks i n t o  a usab le  form. 

Some advance h a s  been made in t h i s  d i rec t ion .  Dr Tim Wyatt, 
formerly of  MAFF Lowestoft ,  was a b l e  t o  have copied some twenty years  
of r ecords  from t h e  nineteenth  cen tu ry ,  while Mr Paul Horsman, when 
emplo ed by the  Marine Socie ty ,  copied about  twenty y e a r s  of work from 
the  1950s onwards. Thus t h e r e  remain perhaps a hundred years  of 
r ecords  t h a t  r e q u i r e  f u r t h e r  a t  t e n t  ion. 

Some r e s u l t s  have a l ready been e x t r a c t e d  from the  genera l  data .  
Descr ip t ions  of b io lum inescence a r e  common and geographically 
wides read .  From them i t  has  been poss ib le  t o  codify types  of display,  
including t h e  remarkable "phosphorescent whee 1s ' sometimes seen 
su r roun  ing s h i p s ,  a l s o  the  great t r a i n s  of luminescent waves 
t r a v e l l i n g  a t  high speed and S r e t c h i n g ,  sometimes, from horizon to 
horizon,  and o t h e r  puzzling phenomena (Herring & Horsman, l985 ). 

An enormous o u t b u r s t  of Velella velella a f f e c t e d  more than two 
n i l l i o n  S u a r e  miles of the  North Pac i f i c  in 1985 (Figure 5). In places 7 the anima S were s o  dense t h a t  the  s e a  ap  eared t o  be t o t a l l y  covered 
a s  if by o i l  s ludge.  This event  was formal ? y recorded only by merchant 
s h i p s  (Evans, 1986).  The obse rva t ions  nay have a a r t i c u l a r  F s ign i f i cance ,  s i n c e  what from s a t e l l i t e  photo r a  h s  n a  r o u t  nely have 
been taken a s  cocco l i thophores were perhaps 1'efella (/. W i l liarns, per=. 
comm.). 

Midway Is. 1 

1 6 0 ' ~  ISO* 160-W IN* 120' 

Fig, 5 Trick* of Selected Ship* through ihodi  of Velella in 19S5. The plotted route* are in tome cue* (he track of more thaa one ship. Open 
circle* represent siagle repom. 
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The current  Marine Conservation Society and Nature Conservancy 
Council surveys of baskin sharks have been enhanced by recent . 
contributions, channelled through the Meteorological O f f  ice, from 
merchant ships . 

For the fu ture ,  a computer database needs t o  be s e t  up and the 
records alread assessed put onto i t .  The for ty  years of copied 
material  a l rea  / y available require examination and entry.  Ideal1 the ? remaining material should then be systematically examined so  t a t  a 
complete record i s  con iled, together with an estimate of the quality F of each identification. rom the data  recorded it would then be possible 
to o f f e r  records to  spec ia l i s t s  on r e  ues t ,  to map the major species 
and perhaps to  gain some insight in70 

the long term s t ab i l i t y  or  
otherwise of species boundaries a t  the sur face  of t e g rea t  oceans. 

I t  i s  tantal is ing tha t ,  in addition to  t h i s  g rea t  wealth of 
unco l la ted data ,  fur ther  vo lum inous records a r e  almost certainly to be 
found in the naval archives of the r e a t  s ea  powers, including our own, 

lands. 
1 a s  well a s  in merchant ship logboo S of one s o r t  o r  another in many 

REFERENCES 
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a r .  Obs., 55, 194-200. 

AMALOSOMA EDDYSTONENSE STEPHEN 1956, AN ECHIURAN NEW TO 
SCOTLAND, WITH NOTES ON ITS PROBOSCIS AND HABITAT 

by David W. Connor 
Nature Conservancy Council, Northmins t e r  House, Peterborough PE1 1 UA 

Populations of an echiuran worm have been recorded from a number 
of Scot t ish sealochs durin recent surveys for  the Nature Conservancy 
Council. Diving biologists have frequently seen the worm's long forked 
proboscis retract ing rapidly across the seabed into i t s  burrow. The 
echiuran had been ascribed, un t i l  now, to  Bonellia v i r i d i s  Rolando, l82 1, 
the only S ecies  on the British l i s t  known to have such a bifid S proboscis ( tephen, 1960; Stephen & Edmonds, 1972). However, B. v i r id i s  
typically lives in rock crevices in the Mediterranean, a habitat  very 
d i f fe ren t  from that  of the Scot t ish popu la t ions. Consequently, the 
species identity required confirmation, and specimens CO l lected in l988 
by the author from Loch Nevis and Loch Alsh revealed i t  to be 
Amalosoma eddystonense S tephen, 1956. 

A .  edd stonense i s  only previously known from the PI mouth area, 
from where was originally described, and from Galway Jay, Ireland, 
where the species was collected from f i sh  g u t s  (0'Connor & Mulllean, 
1977). The species i s  s t i l l  occasionally collected in trawls off 
Plymouth (P.E. G ibbs, pers,  comm.). A1 l specimens CO l lec ted by S tephen 
(1956) and O'Connor & Mulligan (1977) lacked a proboscis, and Indeed 
the proboscis of A .  paradolum (Fisher, 1946), the only other species in 
the genus, i s  also unknown (Stephen & Edmonds, 1972). 

The worm has an elongate, f la t tened and s l igh t ly  channelled 
fleshy proboscis with a marked1 bif id  t ip .  The roboscis of a ! f preserved worm of 65 mm body leng h measures 70 mm W th each fork up 
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t o  a f u r t h e r  130 m m  long. In l i f e  - the proboscis 1= extremely 
p r o t r a c t i l e ,  

ex tend Inf 
60 cm o r  more ac ross  the sur ' . '?-+ 2f the 

s e - i i x e n t .  The r e s t  o the anatomy i s  a s  descr ibed by 5 t e  her, (1956). 
The g e n i t a l  groove of the female, however, l i e s  p o s t e r  F o r  and not 
an t e r  o r  to the nephridial  openings a s  i s  s t a t e d  by Stephen & Edmonds 
(1972) ,  The body and proboscis a r e  g reen  in l i f e ,  the colour fading to a 
d u l l  grey-brown in formalin. 

The ech iurans  a r e  f a i r l y  common in she  l te red s e a  lochs , occurring 
in d e n s i t i e s  of up t o  1 per m2, most o f t e n  in s tony sediment of f ine  
sand and mud between 10 and 30 m dep th .  Collect  ion of a specimen in 
Loch Alsh using an a i r  l i f t  showed the  animal t o  occupy a burrow with 
a smooth v e r t i c a l  s h a f t  about 20 t o  25 cm deep,  which turned sharp1 
through 90. to  run hor izonta l ly  f o r  a f u r t h e r  30 cm o r  so .  ); 
combination of the burrow's depth  and the  s tony n a t u r e  of the sediment 
much reduces  the chance of i t s  c o l l e c t  ion by remote sampling gea r ,  and 
the  worm i s  extremely d i f f i c u l t  f o r  d i v e r s  t o  c o l l e c t  without the a id  
of an a i r  l  if t  t o  remove the surrounding sediment . 

The long b if id proboscis,  quickly r e t r a c t e d  when approached, i s  a 
cha rac te r  1st  ic f e a t u r e  from which to  ident i fy  t h i s  echiuran in s i t u  and 
it seems most probable t h a t  previous  records  of Bonellia viridis from 
S c o t t i s h  sealochs  should now be a t t r i b u t e d  to  A .  eddystonense. A f u l l  
l i s t  of records ,  from north to  s o u t h ,  i s  the re fo re  considered to be: 

Location 
Loch alChairn Bhain 
w ~ c h  Ulendhu 
Loch  Ounvegan, Skye 
-3ch  iligachan, Skye 
Caoios Q b b a y ,  Skye 
- o c h  Alsh 

Loci O u i c h  
: . s ~ n  h82ur? 
-CC> tirfvls 
Loch Nevis 
Loch Ailort 
Loch Sunart 
Loch Sunar t  
Loch Fyne 
Galway Bay 

Source 
Oavies, l989a 
Oavies , l389a 
Holt, 1988 
Hiscock & Covey, 1990 
Hiscock & Covey, 1990 
Connor, 1989 

C o n n o r ,  1989 
Breen e t  a l . ,  1986 
Breen e t  J!., 1986 
I N C R  unpubl , data 
Hovson, 1990 
Mack innon & Lumb, 1988 
Oavies J , , 1990 
Oavies M,, 1989b, 1990 
OIConnor i lulligan, 1977 

Plymouth Stephen, 1956 

Contents 

Collected ?y  diver- 
operated a i r  l i f t ,  

As 'echiuran s p ,  * 
As "echiuran sp, '  
Diver-col lec ted specimen 

Specimens from fish guts, 
Species not recorded 
during extensive benthic 
surveys, Specinen i n  
National Museum of Ireland 
(NI1 41,1977) examined, 
Type locality, Specimens 
collected by  dredge. Type 
specimen n o t  located at 
British duseum ( N . H . 1  

The two specimens from Loch Nevis and Loch Alsh a r e  deposited in 
t h e  Uls ter  Museum (Accession numbers BELUM Mpl and Mp2 
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new 
records 

A l e s s  than welcome new record, the Chinese Mitten Crab, Eriocheir 
s inensis ,  was recorded fo r  the f i r s t  time from the Medway Estuary, 
Kent, England, this  Spring. Four adult  specimens were collected by John 
Flemin from the cooling water intake f i l t e r  screens of Kingsnorth 
Power S t a t i o n ,  including a berried female. The l a t t e r  was kept alive for  
some weeks a t  Fawley Marine 

B O log[ 
Lab, and survives (when las t  

examined) minus the e g s  (which f a  led to develo a t  Southampton f n ivers  l ty Oceanography %ep t ., ready to en ter ta in  v i s  i o rs .  
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