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Decline of PCB concentrations
in North Atlantic surface water
FTWRYL PCWT concentrations in Notth Atlantic
wrfn:e waters,have declined fortyfold sinco 1972, (ollowing the
tossation of Lertain indusirial uscs of those $ compounds.
Industrial salcs of PCB for use in producis which.would allow
leakage to ll\e-envl'onmcm. for example in plastits, inks and
paints were nnpped in tho United Statos and Swiden during
1970-71'; and'in 1972-73 other Europcan countries and Japan
initiated a similar action®. In 1971 and 1972 lvcnm: surface
concenlrations of PCB in the open North Aulantit Ocean were
about 30 ng IV (rcl. 3 and C. E. Olncy and J. J. Quinn,
unpublished). fly April of 1973 the concentration in jhe Sargasso
Seca had been meduccd (o | ng |=! (ref. 4); five months later we
found that the decline had levelicd at 0.8 ng 1-*, a c#ncentration
which was still present 6n February 1974 in the. north-west
Atlantie. The d deta are p d in Tabic |. These
observations mmlln a reduction ln surface watér concentra-
tons of PCD comparc well with our February 1974 measure-
ments of a tenféld decrease of PCR in the atmosphere over the
north-west A(hrmc since 1973 (ref. 3), and a fivefbid decrease
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since 1972 in . PCD contem of mixcd plankton collected
atong 09°N latitude in Scprember of 1973 (ref. 6).

The data requirc that ahowt 2 10' 1ons of PCI} were lost
from the upper 200 m in less than onc ycar®, To expliin this
foss, four processes mist be seriously considered : (1) apparent
dilution of dissolved IPCB by vertical and horizontal sdvection
and diffusion; (2) of PCH with sedil ing pasticles;
(3) cvaporative ion into the and (4) bio-
logical and chemical degradation.

The information obtained from the monitoring of bomb
fallout radionuclides is reicvant to the present problem because
like PCB, they arc delivered 10 the occan from the aimosphere,
can exist in dissolved and particulate phases, and cxperienced a
similar decreased input after the nuclcar test ban agreements of

Table 2 PCB conconteations InINMIII Atlantic subsurface waters®,

Datc of cotlection Depth PCB
and analysest  Lalit udc boui(ud: m) (g™
1991 09°00'N 40°00°W 10 43
100 20

200 14

40 IN]

w0 1)

700 15

100 10

' 2,000 2.1
3,000 1.0

A0m 2N WWW 10 9.6
100 o8

X 09

-

5.100 04

40%. The blank

* Reproducibility at the 0.5 nrxl =) level was - ek
BeAW |

was produced by recycling 40 | of XAD-2 extract
the entire procedure and averaged 0.3 ng | ',
1 Method C was used.

]

1963. For example, tlrommm-w which is mainly in the
dissolved state in A d morc than five years after
the test ban treaty to decline (0 one-haifl the surface water
concentrations of 1963 (ref. 7), Thus, depletion of dissolved
PCB from the upper occan by advection and diffusion scems
100 slow to explain the obscrved rate. The rate of PCB removal
from the wrll:c walers more closely resembles the behaviour of

Tuble 1 PCB ronccmminm. yic; lN;‘nh Atlantic nnrgu waiers®

the 'Pu which are belicved to be
cuocmed wnh pnmcnlules' The vertical distribution of
in the Atlantic was best explained as being

with particies falling at rates of 70-392 m yr-. The

Date Mean PCBYt Sampling No.of Analyti
{og 17 region amples e
M 2 lshndioNoveScotis 8 A
WM Q] Newloundisndto . !
ym 36 - Portwpslto E-. 3,
‘Norwegian Sca " I 3
‘m » ! . Woods lloke 1o Bormuda 27 +C 3
13 ] Slrnm Sca [] A 4
I e T
o Aar! 3
wmn (Y] ‘-_'Sn u»Sc: 5. c-c
R 08 g Now 1-..:.?-.r ¢ ? - ?
3 Continental Sheif ] .,C 3

*0-30 n *
] mnnn uimm PCB in methods A, B amd C wen} oo 0.5 and
B3 mg I, respektively. Replicate nmlmx using methods B or C

well known lfﬁnny of PCB for solid surfaces suggests that
sdsorption on failing particles could be a major transier
mechanism. In fact, if 2x10* tons or less of PCB has becn
transicrred to the deep occan each year (1970 was the peak
production year) for the past 10-15 yr and was dispcrsed
throughout the entire water column, the concentrations to
3,500 m would still be less than 2 ng 1 -*. Two 1973 profiles of
PCB in the water column are presented in Table 2. The profile
at 40° 00'W was typical of cight other stations in the North
African and Cape Verde Basins: in contrast, the station at
J0° 20°W revealing very low PCB levels at the surface, was
‘similat to nine other stations in the North American Dasin the

same ycar.
We are, at presenl, unablc to ascertain the relative importance
nf evnnonlive codlsullalmn of PCB from the surface water or
jcgradation. Either process could explain

showedan average varistion of 4 20% at the ¢ e Quantita.
Hlon methnds ure“lnev:med in refs 3, % .6 et Wlﬂ ol
3 A, Exiracting of 0.5- 3.8 | with chiorolorm of dwhlmnmcmnm
B, extraction of 201 with 5‘/ cther in hexane; C, yulwmr«)—w‘
&mn 'Ambermn XADR2 Tesin followed by chmon - with bolling
$C. E. Olney and 2. 3. Quinn, unpublished lnlorlullon
!

lhe Jower surface walev concenirations m the Norlh Amcrmn
Basin. There is, a8 yet, no evid of b of
PCB in the marine environment,

We note lhc rapid response of the open-ocean mixed layer
10 ‘the red, of | h of PCD. Efforts to
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- amino-acids in metcorites

W . ;. , _...
det~tmine the mc:ﬁnninn of this ciucient transfer moeen arc
in progress.
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Origin propostd for non-protein

Te A

'Dn amino acids that have been & inscveral
can be divided im0’ two classes: those present in prols)m and
those which arc nol, The presence of the non-proteis amino
ldﬂl. b and L-f-aminoisobutyric acid and P-alanine, is

d as evidence for the indi origin of mttcorite
amino acids and against testostrial contamination'. Tt isgmplicd
Ut these P-amino acids arisc by prehiotic condensation of
ammonia, mcthane; hydrogen, water and other simple prim-
ordial molocules®. f-amino acids and other amino atids can
aris from simple tholccules by Fischer-Tropsch synthesis in the
laboratory. Hydrogen, carbon dioxide and were
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The purincs, ades....c and puanine, and i substance resembling
uracil have been detccted in the Orpucit metcorite™. Xanthine,
thymine, uracil and derivatives have also been obiained experi-
mentally by mimicking supposcd prebiotic conditions®.

This clemical route Lo cerlain non-protcin amino acids
described above would presumably give racemic mistures of
both stercoisomers, for example, both p-, and i-fl-amino-
isobutyric ncid, as found in melcorites’. Jt would be intcresting
to know if thyminc, dihydrothymine, uracil and related com-
pounds, when heated under supposcd prebiotic conditions, did
give traces of the )-amino acids.
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heated to high temp inthep of natural tatal
umed 10 ba present in the solar ncbulet, -
other thermal synthesis of aming acids
ina p of
and water, foll f the ps Tue beh

Evidence for downwind flights
by host-secking mosquitocs

by acid hy
l-Ahnhc was oblained In high yield, relative to other. amimo
acids, and the straight-chain compound, D—lmmo-ly-hulyn:

acid®, ‘l?mc aming um were p 10 arise rouy
from h ile and the nitjle mlw
mediate arising hom addition of [

chemicals in their search for food, oviposition siles or sexual
partners can be separated into two phasces, the scarch flight
bringing them into contact with the attructant plume and the
approach flight leading them to its source!-*. The second phase
i "

Evidence for this soute was the identification of succinic acid
and N-methyk n»ulnnlne thh are likely hydromis products of
nitrile § of B eid was
not reported in lhqn unerhl:mu'

.-Amlnomlm(ync acid is a rare amino acid with numom
dhtribution in nature. It has been isolated only from human
urine, iris bulbs’, - flatworms* and edible mussels’.”Man is
probably the only mnmrmlinn spetics 10 excrete D —)ﬁ-lmlno-
{sobutyric acid' though there is chromatographic evidénce for
{13 preacnee in rabbit urine’*. Mctabolic cxpetiments suggest that
the pyrimidine bm thymine, from nucicic acid catabplism, is

the of yric acid in the human'»™,
Similarly, mellbdic production of f-alanine in rat liver is lrvm
We pyrimidine uracil’,

by upwind ok nln(lan in response 1o the
appropriate | stimuli® are known lo fly
upwind as they approuch a warm-bloodcd host’ =*, For most
insects relatively litlle is known of the patiern of lhc preceding
scarch flight which Haskell® described as *wandering”, but where
the wind is light it may be upwind®. Experiments in West Africa
have shown that the majority of mosquitoes enicred flight traps
from the downwind side, that is they appearcd to have besn
*flying upwind, regardiess of the presence or abscnce of 8
host (vef 10 and W. F. Snow, unpublished). ere we rcpoﬂ
that provide cvi for the

!ype of behaviour.
If the scarch Night is in a gencrally upwind dircction, it
should be possible 10 divert mosquilocs round a host by setting
up & barricr on the downwind sidc and so provide a meavure of

By analngy with;these known i Catatysed
Siologically, 1 sugaest that heterocyclic compounds criuld also
m‘ as Wu.nm forr ::e f-amino acids found in metcorites. In

case, scission of the ring of hetcrocyclic enmpoum formod
Prediotically .would’ occur undcr the Iyt of

from their sgtacks. The barricr would necd to be
wmciemly ar away for the mosquitocs to encounter it before
they detected the presence of the host, so that directed responses
towards the host would not be elicited. This distance was

i d by Gillics and Witkes'! to be lcss than (8m for a

of temp hought 10 cocur &
" ’ “
+ o

03t the size of a man. A host stationed at this distance upwind

of flying insects which make use of airborne
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