Hr ¥
- as the guillemot and kittiwake in the first report of
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The problem of lead puisoning in Ll has not
received the attention that it had in many other countries
of the world. It may secm that the problem is even
worse than it would appear because the iargest amount
of fishing is at the points of highest leaa ~rcentration.
The point of highest fead concentration is the west end
of Ras Beirut, point 13 in Figure 1, which is heavily
fished. The dock area which is a centre of net fishing in
Beirut, also has a high concentration of lead.
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Polychlorirated Biphenyls in North Atlantic

Seabirds

Polychlorinated bipheoyls are usvally thought fo be
discharged fn indusirial effiuents and therefore to be
commonest bn inshore waters close to centres of industry,
It now appears that high concentrations are found in

lecding seabirds from the North Atlantic,

representative range of the more marine sf :cius and
types of body available for analysis. All tisee samples
were subjected to Soxhict extraction eveivight with
h Alter evaporation of the *.lvent, the
residue was made up with hexane. Muscle and live:

pelagle-focdin
from possible industrial of these pound.
Organochlorines have been known to be present in
British seabird eggs for a decade (Moore & Tatton,
1965), and substantial in & pelugi bird
frequenting one of the North Atlantic brecding
sites, the Bermuda petrel Pterodroma cahow, and traces
in Antarctic species, for half that time (Wurster & Win-
gete, 1968; Sladen ef al., 1966). At first these were
icentified as pesticides and their metabolites, but more
recently polychlorinated biphenyls (PCBs) used in in-
4ustry have been detected as well, at first as & source
of interference in other estimations and then as addi-
*jonel contaminants (Jensen, 1966; 1972) in a number
of highly polluted areas in Europe ‘and North America
such as the Baltic (Jensca er al., 1969), Dutch Wad-
denzee Giloeman et al.. 1969) and coast of California
(Riscbrough er al., 1968).
Thei was noticed in British

Rird

such

their occurrence in British wildlife (Holmes es al., 1967)
but, while a few quantitative estimatiors are given in
one review of their occurrence in British birds (Presit
ot al,, 1970), and considerable concentrations were found
i= the livers of some of the large a.cs washed up
starving around the Irish Sea in the autumn of 1969
(Hoidgate, 1971), there is otil) comparatively little pub-
lished information available on their occurrence in the
more pelagic species in the North Atlantic. Wo are
therefore placing on record the results of a preliminar,
examination of a number of birds collected in 1+
course of other work in aceas between Britain and the
Arctic. )

Methods
The i

P

d were selected to i

ples were cleaned up on forisil columns di ectly,
while fat and oil samples were subjected to dimethyl
formamide liquid-liquid pertition, (De Faul ..i viaundsr
et al., 1964) before florisi’. PCBs along wit. DIVT ¢,m-
pounds were separated from DDD anc ,pDD[ on
silica columns (Holden & Marsden, § %69) or r.ore com-
monly by saponification with alcoholi. KOil. PCBs
were identified by the peak pattern obtaine~ on three
gas chromatography columns, SE-30, CEXE-60 .-
SE20-(i72 compareu  th & peak patte;u obtained usiu-
s .. d mixture Aroclor 1254 (.lunsanto). The
identity of the peaks was confirmed by mass spect.o-
. stee PTBs were quactified using 8 metnod «imilar t>
that of Risebrovgh e¢ al. (1968). This methed gave ex-
cellent results using Aroclor 1254, but the relative pcax
heights in the seabird samplc- are different from those
with Aroclor 1254, introducing some u.".-cuiacies. How-
ever, the relative peak heights in all the seabirc's were
similar and direct comparisons between thrm ca1 be
made with greater accuracy. While DDE, wl. |: wa: the
commonest of the other organochlarines pr.sent, can-
not be scparated satisfactorily from a PUB with a
similar retention time, in the majority of the samples
where the PCB/DDE ratio is low the interference S
PCBs in the osterminauun of Dok is (avly small.
Where the ratio is 1 ~eer than ten, the interference is
substantial. In the results given in Table i ‘he DDE
vafue °, calculated from the total height of \he peak
with u retention time equal to that of DDE. Thus wh--»
the PCB/DL)C o is large, it should prohably be «=n
greazer thar that recordsd,

Results
Tie results are intersZting in a num'er of respic.:
1z the first place, the relation found betwee 1+ PCBs »nc

1
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TARLE § Polychiorinated biphenyls in seabirds.

Species : Origin Date  Weight Liver Muscle  Fat Rato  Notes
Pulmar Fulmarus glockalis 60°08'N W s 8508 32 31 57 7 P
s 60°3'N 04'S2W ST 8803 50 94 13 0 o
60°22'N 04°3I'W s 890g 12 1.7 3 6 ca
60°26'N W 5 96358 1S 23 Y] 5 a |
9 03°45'W s 630g 21 23 40 [] a
1 29W m 850g 55 39 55 ) o
§7°00'N 00°31'W 1 7508 59 4.1 - 6 a
Bear Lsland 1712 1.6 26 129 s @
Davis Strait 8.72 700g 42 3.7 - 2 @
Fife 117 - 17.3 52 - 4 ba 2
Oreat shearwater Puffins gravis Trinidad 6.72 3833 07 0.1 - 06 b
Trinidad 6.72 1 0s 0.1 - 1 ]
Manx shearwater Puffinus puffinus  Rhum, Inverness an - 0.5 04 - 2 a
Rhum, Inverness amn - 02 02 - 2 a
British storm-petrel Hydrodetes Shetlind 672 - o 3.6 74 ] <
pelagicus Shetlaod 6.72 - 3.2 33 - F] a
Shetland N - 10 64 - ] a
. Aberdeenshire LA 20+g 22 18.7 - s ba 3
Gaanet Swla bassana Fife in 35008 22 2.1 "5 7 ba 4
Stornoway in 27008 30 32 » $ b 4
Shetland & - “s 129 - s a
Sbag Phalacrocorax aristotelis Loch Riddon, Argyll 9.70 02 03 - H o
Gisat skus Carharacta skua S9°SAN 03°4sW  STI - 183 320 - a ¢
61°15'N 00°15E 1.7 1400g 6.2 13.0 - [ ] <
$9°58°'N 04°03W 571 - 39 15.5 - v s §
'oula, Shetland 172 - 4.1 110 - 4 bs 5
Fouls, Shetland wm - 4.2 10. - 4 ®
Fouh, Shetla 172 - 0.05 - ~ 3 b
Arctic skua Stercorarius porasiticus  58°48’N 00°16E m 3s0g 36 15 - 4 a
Glavcous gull Larus kyperboreus Bear Iiland 172 1300g 3.0 880 - 3 a 6
Bear Island 772 1500g 130 360 538 < '
Bear Island 172 1590g 400 11.0 ~ 3 a
Bear Island 172 1350g 6.0 8.0 - 4 e
Bear Island 172 1850g Mo 200 - 3 o
Bear bland m 1900g 280 10 - 4 a
Great black-backed gull Larus Nortli Rona 672 - 63 - - 0 b
marinus North Rona 672 - 02 - - s bi
Lesser black-backed gull Faroes 17 - 9.4 39 - ] o
.. Larus fuscus Faroes .71 - 4 34 - s o
Faroes 171 (4173 (Y 78 - 4 C)
62°00'N 06°12°W am 2508 127 102 56 [ a
Huring guii Larus ergentatus Faroes wn - 126 134 - 4 .~
eenshi 5 1073g 0.2 02 - 4 a
Lile of May, Fife 3.4 - 02 [ 3.8 R a
“Isle of May, Fite  $.72 - 12 1.2 MK 8 a
Ble of May, Fife 572 - 0.6 1.0 X7 7 Ca
Kittiwake Risso tridoctyla 60° 20N W 371 420¢ 35 11 24 12 a
0N Y A 380, pav 20 - 60 (%Y
60°08'N W mn 445g 2.1 0.5 lo 15 o
60°22'N 8 3205 206 s6 - 40 ca
S8°12'N 00°13E 1.7 400g 4.5 kX ] - N L)
*. D0°20E A4 3008 34 42 - L] o
*00N 00°31'E 71 300g 4.6 43 - o o
Bear Island mn 4350g 16 37 1) b Y
Davis Stait 872 3nsg 32 19 - 28 a
SE°0I'N 02°20W 271 - 0.3 04 36 6 L]
. 60°22'N 04°31'W s 395g 48 33 - 30 -]
Arctic tern Sterna paredisea Sishand 8.72 - 0.7 03 - 7 @
. Shetiand 6.72 - (17 03 - s =Y
Black guillemot Cepphur grylle Stornoway 172 - 02 02 - 4 a
Hebrides
Common guillemot Urin aalge Faroes 171 834 04 04 - 4 a
Faroes 7 il 07 - 4 ca
Faoes wm 862¢ 08 04 - 4 .
Faroes mm 864g 0.6 0.7 - 4 ~
7 968¢ 06 04 - 3 e
S8°00N 02'22W 1.7} 1000% 09 0.5 - 3 )
$8°00'N 02°22'W wn - 7.6 46 - k4 )
$8°48'N 00°16E 7 $00g 0.5 0.2 - : Y
Bear Island 172 950g [-23 08 47 A [
571°33N 01°43E 1.7 1100g 0.5 0.3 - 4 a 17
PINASE, D B o o3 oo
iddon, Ar_vll 9. s - . - o
MONS 085528 Abedeenshire 8711 1100g o1 oI - 3 ar 8
Shetland €71 - 6.0 12 - 3 a 9
Aberdeenshire n - 0.6 03 18 6 b 10
Prestwick, Ayr 9.70 - 02 02 - 7 %€ N



Species Origin Dxte  Weight Liver Muscle  Fat ratio Notes
Brunnich's guillemot Uria lomvia Bear Island 7.2 975 03 .2 31 2 a
wi i Bear Isiand 1712 1100g 0.1 .1 31 2 o
Davis Strait 872 - 02 .1 [&} 2 car
e . Davis Strait L2 - 0.03 .05 05 2 ]
Razordill Alca torda Faroes " 660g 12 6 - o
Faroes 54 6%z 03 .3 - ]
$8°04'N 02°22'W 1 7008 04 .3 - a
Aberdecnshire .71 3003 27 .0 - 1 ear §
Stornoway T2 450g 2.7 6 - d
Aberdeenshire n - 40.7 .3 - oa
Puttio Fratercula arciica Faroes 511 424g 02 .1 - (] ca
Faroes Al 320% 03 .2 - s o
Faroes a1 - disg ot .1 - 7 a
71 Mig 06 .3 - 4 a
5l B3 0s .2 - 4 a
*43°'N 00°I6E 71 4303 07 .4 - e
*48'N 00° 16 71 4508 02 .1 - o
$§°48'N 00" 16 b 400g ] 1 - o
Spitzbergen 792 - © 05 .2 32 [}
ﬂu&rm 1712 - 02 .1 24 3 Y
vis Strait .72 5002 0.02 .02 028 2 @
. Davis Strait 812 5508 0.03 .08 (X} 2 L
Little auk Alle alle Bear Island .72 - 0.7 02 - 3 o
Aberdeenshire .71 - 114 21 - 1 b
Aberdeenshire .72 - 34 [ - s b
Sutherland 2.72 - 6.0 12 - 4 [

Netes: ca= au;m or shot; b = found dead; o - 1{1«! i = immature (under ope year); & = subadult (over one ye.r, vot yet

breeding); a = fully adult; r = in wing
1. Stomach oil contained 1. PC
2. An unusually small bird wllg dvnmxd npsr'llloih
as an adult on Auctury Orkney
4. Jodividuals from among some do:
spd then west coast of

lﬂl
6. Bi yu:.mu‘ :'1; convulsions above seabird colony.
1. M\lll and chick found in com) ﬂ:ﬂn wm

-
4

lected w‘;elher while 8 nngrmoult.
,. Di ing colony. Brain contained 2
l-tlv- txlm ka of immatures found dead in nu

. .10. R

[ of on
Pollution lu"elln 3 (10): 149-152,
11. From the site of maximum rnomlxly of 1969 birdill,

otganochlosine pesticides in the North Pacific, where
Jesticides always occur in greater quantities than PCBs

‘though the ratio varies locally (Riscbrough er al,

1968) is roversed in the north-ent Atlantic, where PCBI
are the dominant compound d. S y, al-
though many of the llrgel auks were found to be carry-
Ing onnsigernble loade of PCBs and other toxic chemicals
auring the birdkill in the Irish Sea during the autumn
of 1969 (Holdgate, 1971), it was not they, nor other

* offshore-feeding fish-caters such as the shag and shear-

waters which were found to be carrying the largest loads
of organochlorine at sea 1o the north, but & variety of
more pelagic species which probably feed largely on
plankton, includmg the fulmar, British stormpetrel and
La‘.\lnke. lnd upocully the lkuas and gull; frequenting

It was ble also
that the gulls carried more organochlorine here than
siong the mainland coast, and indecd the highest value
recorded was found in a glaucous gull caught in con-
wulsions above the bird-cliffis of Bear Island in the
Arctic, where judging by their pellets these birds we..
feeding entirely on scabirds’ eggs (Bogan & Bourne,
1972).

A number of mcidenlul ﬁndmg: are also of interest.
The ki rather ly had hlgher PCB/DC"
ratios than the other species examined. It is not clear
why this should be, since many other birds share »
rather similar distribution, diet and way of life, but it
may be a reflection of obscure differences in these

8 of the sort discuicd i Brich Bds 3436 64r T 6 236, €

d odul( Olnneu found dead without obvious cause al t the
itain in \ha cpmu of 1972, possibly sulffering from » vim: ase? oog, A narth-eas
as chicks on Fouls, the firat on 14, 7.66 the second at about that time (demh not yet available), probably

PqB-
'~ winter, exe-p( that it bad a locslized fe-'her
: 8307 an0 olarine

factore or their metavu!lsm. Althor:h their range i
oty simiar to that of the fulmar, for exlmple. taey
may prefer warmer surface waters, #* let.. in tie
web ™ Jorth Atlantic (Brown. 1968). Tle lowest
PCB/DDE ratio wvas founc in ¢ single adult greater
black-backed sull from North Ronn off the Hebrides,
but it may ka.: picked up an inmirred amount of U..
DDE in winter quarters inland, and it is notable that
the ratio was higher in a zhick bred locally. /dier this
the next lowest ratio was found in the two ;pecie: of
shearwater in birds which had just returned trem winter
quarters in the South Atlantic, where PCB' may stilt
be ly scarce pounds. It ic ~is0 notabl that
the total orgnnochlonne load was low in both species,
so that fat-levele mning into huprdzcds of narts per
million upone( iu great lhcarm ers and Wilson's
storm-petrels O« o New England
(Risebrough, 1971) muet presumlbly be due to local
sollmticn, and indews intoxication may expliin why
these birds ere 29 easy to catch (Gill er w., 1970).

T is tempting 0 speculate that this ars: of high
pol'.mon of' the east coast of North America may be
one major source of of water h
Europe and the Arctic in the North Atlam-r Drift, s nce
tt: organochlorine levels were remarka!; uniform ir
cvaiparatie birds that we examined from &olland. e
Furoes, the Barents Sea, and around 65°N 54°W in the
Davis Strait, which sug,:sts dissemination trom some
distant source away from Europe. The luizls were a
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little lower in the Arclic auks, and they also had lower
PCB/DDE ratios, but the difference was not marked
except in puffins from the Davis Strait.

It scoms fortunate that while the fulmars had 13 to
103 ppm PCBs in their fat and at least 1.2 ppm in
other tissues, there was only 1.3 ppm in the sample of
the stomach oil fed to the chick examined. This suggests
that at least they are not poisoning their offspring by
passing on the level found in the fat, as might be feared.
A newly-fledged guillemot collected in the centre of the
North Sea contained only a tenth as much organochi-
orine as its adult escort, and there was not much more
in two immature guillemots, one oiled and one shot,
collected in the autumn of 1970 in the region of maxi-
mum mortality for the species the year before (Hold-
gate, 1971) on cither side of the Glasgow sludge-dump
and & drain known to ouch-r;e PCRs3 (Holden, 1970;
Waddinglon & Best, 1972) yousg greater bllck-
backed gull ined only a thirticth the
arganochicrine in an adult [ound dead wnth it, nd n
young ..t skua oply a hundredth the amount in an-
other adult of that species found dead nearby. It would

while its southern populations are also known to be
contaminated (Tatton & Ruzicka, 1937) and we have
now shown that gulls may be aflected m-uy at a very
remote site, the consequences could be serious for them.
Since it bas becn eshmaled by a panel reporting to
the US National of S that only a
quarter of the orslnochlonnes already present in natural
rescrvoirs have yet reached the sea, and their half-lives
may be of the order of decades (Goldberg ef al., 1971),
and it scems diMcult to dispute the general pnncnple
involved in this argument whatever the extent to which
the details may be disputable, it remains to b seen how
far tpis progressive accumulation of PCBs in marine
wildlife may proceed before the recent ban by one of
several manufacturers on their sale for open use takes
effect, or what the ultimate consequences may be.

The collection of many of the 5, ° :us used in this nudy
occurred in the course of an investigation of the ecology of
birds st sen financed by a grant to Professor G. M, Dunnet of
Culterty Field suuon. Aberdecn Univessity, o7 the Natursl
Enviconment Research Council, and we ars gaiefui to
staff of the Marine tory, een, and the mnreh
and patrol vessels of the Department of Agriculture and
Fisheries for Scotland for their nmunec. Mr T. J. Dixon who
imens; Mr Andrias Reinert who

appeat that the Lurds must acquire their organochlorine
loads late in life. Although Antarctic penguins showed
mised organc -aloriizc levels when they were starving
during the L"nual mou.lt (Sladen et al., 1966) and they

lied those from the Faroes; Professor E. Brun ¢ T)
{:“:fmug who_arzanged for the second suthor to ° ror'r.n:
r

were often raiscd i the livers of eriaciat

auks washed lshore on the north-cast coast in lpnn;
(Parslow et al., 19/2) and around the Irish Sea in
sutumn (Holdrate, 1971) in 1969, a razorbill and
common aod Brunpichs guillemots collected in full
wing-moult but exveptionally fat had normal organ-
ochloriLs levels. The organochlorine levels in the livers
of many ¢ the beaciicd birds were raised relative to
muscle levels. Tlearly the levels found in bird bodies
depends on th past bistory of the bird, those in fat and
muscle of healthy birds proviu.g an indication of the
initial )~vel, and that in «2. liver compared with these
an indication of the exient ‘o which urganochlorine may
have been mohilized dring a period of stress before
death,

It scems clear from these results that not only sea-
birds ﬁequennn; enclosed waters but also the North
Atz avifouna in goi..: fre now accumulating
PCBs as well as other toxic chemicals, The most
markedly affect~ pelagic species, the great skus, fulmar.
and kittiwake, iike the gulls whlch are also knawn to
accumulate large orgs holorine both
slong the coart and inland betore it has much effect
(Keith, 2756), bave all been increasing for years as the
result of & binatico of p ion at the

. placer =u=bined with the provision uf food by man in

the form of fi.h offal at s:a and garbage ashore. It
seems poss.ol h , the, ti organochl
now accutnulating in pumllly predlwry species such
s l.he glaucous gulls and great skua and its eggs (Prestt
ot al., 1970) nignt soon G gin 10 affect them adversely
if they prove ac suscepidle « them as the Scottish
coastal peregrines Falio peregrinus which llso feed
largely on scabi-Js and are showing a
despite mesenres to control the uw of organochlorine
pesticides inlznd (Ratc' we, 1972). Since the total
populations o1 these L.rr'e 2re not vast, the skua in
pamcuhr nesting in furce only in the northern hemis.
phere in a limited arca between Scotland and Iccland,

174

ine levels -
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W. R. P. Bourne
The Seabird Group,
Department of Zoology,
Aberdeen,
AB9 2TN, Scotland.
: J. A. BoGaN
University of Glasgow,
Depariment of Veterinary Pharmacology,
Veterinary Hospital,
Bearsden Road,

Bearsden, Glasgon:', Scotland.

Bogan, J. A. & Bourne, W. R. P. (1972). Organochlorine
l'vell in Atllnllc Seabirds. Nl ture i, ot

Brown, R. G. B. (1968). Seabirds in Newfoundiana and Gmn-
lnnd !mm, April-May, 1966. Canod. Field Not. §1:

48-102.

De Faubert M-nnder.M J Egan, 1., Oolly.! W., Hammond,
E. W., Roburn, J. & Thomson, 964). Clean up of
Animal Fats and Dal Producu ol the analysis of
chlorinated cide residues. Analys: 89; 168-174.

Gift, D. E., Siaden, W. J. L. & Huntington, C. E. (1970). A

ec!miqne for capturing Petrels and Shearwaters at Sea.

ird Bomhu 41: 111-

Goldb, D., Butler, P, Meier, P, Menzel, D., Paulik, G,
ndu rou h, R & Stockel, L. F, (1971). Chlorinated hydro-
carboas in the marine Ar y
the panel oo menitoring persistent pesticides in r the marine
-nmenmmt ot v Committee on mnmu-phy National
Academ & { Sciences, Washington,

Holdm A. V. (1970). Source of pulycfulonnllcd ulpll:nyl wae

(‘zl;:n:lnmon in the marine environment. Nature 228: 1,220-

Hoiden, A. V. & Marsden, K. (1969). Single-stvo: clean up of
animal tissue extracts for Ofgar~LLionne residue analysis.
1. Chromatop. 44: 481-492.

Holdate, M, W. The seabird wiert nf 1969 in the Inse S,
A report by the Natural Environmei.. ne- ureh Ceuneil.

Holmes, D. C., Simmons, }. H. & Tatio: O'G (1967).
\hfannlled hydrocarbons in British wnldlxk Nature 216:

Jens=n, S ( 1966).
New Sci. 32t

Jensen, S (1972). The PCB Stury Amblo 1. !"‘ Hl

Jensen, S., Johnels, A. G.. Olsson, M & v G. (1969).
DDT and PCB in marine animals !rom Sweduh waters,
Nature 224; 247-250,

ugled in 'Report of s pew cher ieal hazard'.

MONS 085530



" Parsiow, J.

Keith, 3. O. (1966). Reproduction in lation of Herrin,
utls (i u(mu mu‘n‘l’:m) Oof'l‘llminl by DDT. J. 4p»l.
Bwl 3 (Supp ) 37

p.ounln. J. H, oever do lunw, M. C. & d¢ Vos, R, H.

969). Clllﬂrlullod prc in fish. mussels and birds
the River Rhine und ﬂu Netherlands coastal ares.
Neture 321; |.m»
oore, N. W. a.‘huon.l 0'G. L%S) Chlorlmwd lmactlc:de
residues in the eggs of ul bir Nalun x 42
3. L. E, Jefleries, D. J. (I”I). In-
ted pollutants in Puffins snd th:lr cu: Bird Study 19:

Prast, L, ltﬂcﬂ , D. J. & M N. W. (1970). Polychlorinated
ﬁp henyls n wlld birm Brisin aod th!nr toxicity.

Environm. Pol
Ratcliffs, D, A. (19 2 ;opuhlwn in Great
Beitain in 197). BIM Slldy b0 ll1-

lllebrou;h. R. W. (1971). Chlorinated hydrocarbons. In The
ment 0f man on the oceans. D. W, Hood (ed.)

5 wﬁer Interscience.

l.mbmth R W, llenchc. P., Peakall, D. B, Herman, 8. G.
& Kirven, i’olychloﬂnllcd biphenyls in the
global ecolyu(nm anm 220: 1,098-1,102,

Sladen, W. J. L., Menzie, C. M., & Reichel, W. L. (1966). DDT
residues in Adelie pen|uim And 1Y enbulcr seal from
Antarctica. Nature 210; 670-6

Tatton, J. O'G. & Ruzicka, J. H. A. (1967). Otnnoehloﬂm

w.dsun‘mdu,in Am-rcua cl:lamn 218: ”P‘CD e

ington, J. s in Clyde.
Scottish Wllﬂilc Tnm Ncwmlm d

Waurster, C. F. & Wingate, D 968). DDT zesidues and
decllnhl’ raprndul:don in the Bc:mud- petrel. Sclence 1359:

CORKESRONDENCE

Dear Sir,

We read with interest the article by J. W. M. Logan
and B, J. Perkins, conceraing the toxicity of Essolvenc
(Marine Pollution Bulletin (1972) 3 (10) 155).

Table 1 gave the median tolerance levels for some
freshwater invertebrates for Essolvene alone and in com-
bination with either Xuwait crude oil or diesel oil. The
Iast column of the table gave the toxicity of BP 1100
which is one of the more recently developed dispersants,
although now superseded by BP 1100X.

The data for BP 1100 were provided to the authors
by B. Gribbon in a private communication and con-

.soquently the extent to which the measurements on

Essolvene and BP 1100 were directly comparable was
pot clear. Certainly measurements were not made at the
same temperature, BP 1100 being examined at 17.5-
19.5°C while Essolvene was tested at 11°C (Asellus
aguaticus) or 9-11°C (Sphe:erium cvrra 1m) In additior
it is not known if ‘he . anisms were collected from

- the same area, ltmeumetimeo{yur.mdlow.

Novertheless, ¢! roncert of

ole b ")

d with the use of toxic dis-
,...:nu in fresh water, a view with which we certainly
concr~, Indeed, we do not cven recommend the use of
BP i1L)X in fresh water situations since generally
sprekirg:
\y Phyaical
feasible;
(b) The volum= of water available for dilutiom is
nuch more limited than in & marine situation;
{c) There may be a risk of contaminating potable

and

may be

wate .
Yours faithfully,
R. Baynon
T. E. LesTEr
B8P Reseorch Centre,
Surrury-cn-Thame:.

TéBLE 1
To)udty 23ts, shovu ue *he 48 H LCu value—in ppm v/v

toxicity dupemnu with older prod"c't such as Cssol-

wvene or BP 1002 is intcresting and Table 1 gives such

data for three macine species.

The attached determinations were conducted by the
Ministry of Agriculture, Fisheries and Food Labor-
storics at Burnham-on-Crouch, using the method devel-
oped by Portmann and Counnor (1968).

l.opn and Perkins conclude by drawing attention to

O:pn‘sm BP 1002 BP 1100 BP 1100X°* Essolvepe
Brown Shrimp

(Crangon crangon) [ >3300 >10,000 10

Cockio

(Cardium ed.).} 81 10003200 10000 33-i88

Armed bulthead

(A‘onnt m-phrmm ~  1000-3300 >>10,000 -

Re” ‘ence: Beynon (1971); Beynon (1971). Pommnn and
Wilson (1971); Portmann and Wilson (1971).
* 9 b LCuw value.

B 0ORSREVIEW]

What goes’en in Estuaries

The Estuar.ne Environme:: ed’.:d by R. S. K. Barnea
and J. Gree... Londnn: Applied dcience Publishers Ltd.
(1972). xii+133 pp. £3.50.

This book of eight review papers comprises the pro-
ceedings of & syr.posium fo mark the foundation of lhe

MONS 085531

scientific rasea.ch 0% estuaries, with particular emphasis
on those in britain. Regretfully the papers are of nuxed
qualivy, by, that of K. R. Dyer on sedimentation is
eoxrgrehennive and plniculurly g0od. Other noteworthy
contr oulions arz ni.ose of L. C. Beadle on matters

Estuarine a2 Brailash Water Sci A on
The papers cover ghysicil, chemical and biological
aspects of the suuject and, although in no way integrated,
they do provide an up to date introductiun into recent

plyvsiol K. L. Jcfreys on the inorganic nutrition
of salt-macs* -lzats and P. R. Walne on estusrive
fishevies.

The estuary, par excellence, is a physically controlled
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The Marine Pollution Bullelin is published monthly and
sets out to cover o'l aspects of the fight for the life of
lakes, estuaries, sess and ocesns. It Inciudes news,
comment, reviews and research reports not only on the
threats of noxious substances to marine life but also on

the and p y of the marine envi
ment In geners), It wb!mm lecwnl:n of mr.ml and
[r— |

of thoss In plounls.
Comtridu...... i.2y be In the form of short noles not
excesding 850 words or artioles of 1500-2000 words
and should be submitted to the editor In double-spaced
typescripl. They should be given a short one-line title
ond the text should be broken by short sub-headings.
All messurements must be given In metric (8...) units.
Edited by: Prolessor R. B. Clark, Department of
Zoology, The University, Newcastie upon Tyne,
NE? TRU, England.
Pubilshed by: Macmitian Joumals Ltd, Litle Easex
Street, London, WC2.
soriptions: Maomillan is Ltd, 8
Hants,

envifonment and tiose species that can tolerate its ex-
tremes can be considered to be opportunistic species—
which elsewhere may not be able to compete against
the biological stress imposed by d steno-
physical species. Thus, it is perhaps significant that the
list of species from the Ythan estuary. given on the
paper by H. Miloe and G. M. Dunnet, would not be
greatly different from that of the estuary of one of
Britain’s sewers, the Tync. That is not to say that the
Ythan is completely unpolluted. It would be rewarding
t. compare the growth, longevity and teproductive
potential of estusries of markedly different degrees of
pollution. The estuaries are rich in nutrients and it
would also be rewarding, in more than one sense, if the
eommercml lhellfuh which lorm a large proponlon
Y, vl o (tor ple Mya,
Mytilus) eould be used uam for humln consumption,
as they were in the time of the monks of Tynemouth
Priory.
The present interest in estuance, of wiic ‘l this book
and the nuwly forir=d A iation are
both timely in ecroomic terms and in *ha it brings lo-
gether an array of experts from different disciplines. The
book illustrates all t0o clearly the nced for w co-ordin-
ated multi-disciplinary approach. Jut 133 pages at
£3.50 will not bring many to drink at a 1ountain, even
if it were unpolluted guintessentia. LA AtLen

Depariment, Brunel Road,

Advertissment Rates: Whole psge, £30.00; Haif pege,
£17.00. Copy dete: m of previous monm All sdvertis-

Mr. R. S. Friar of Alcar (UK) Limited has asked
us to pomt out that the title ‘Gui'lemots killed by
Fluoride?' and ti.2 ab of the articls in last

Ing eng 10 Poter R. cmillan
Ld., Little !uux Btreet, London WO?R 3LF (01838

8839).
Annusl subscription: £6.00. USA ard Caneds (Air
Freight) $15.

month's Marine Pollution b dletin 3 (1C}. 149-152
s.ggest that fluorine poisonir> was mponnble
for the deaths of the birds, althouy!- this was not
I' claimed in the body of the paper. ]
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