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Decline of PCB concentrations
in Nozti: Athratic surface water
Ponvanoncr sy (PCB) concentrations in North Atlantic
dechined fnu)-uld since 1972, following the
industrial uses of those compounds.
e 0f PCHE for gee e products which would alfow
OVl - H Cnave 10 plastics, inks an:d
e in the United States and Sweden duning

. Toher Burope ' coumtries and Japan
[T THE 3o avnont, I 1970 aad 1972 averige surface
concenations of PCR in the open North Atlantic Ocesn were
about 30 oee 10 el 3 and Co L Olney and J. S, Quinn,
uapublished). By Aptil of 1973 1he concentration in {he Sargasso
Sei hiad been reduced to T gt ! (ref. 4); llvc months later we
Tound that the dectime had Jevelied at U.8 ng |/, a concentration
which was stsll present in Iebruary 1974 in the north-west
Adantic. The accwnutated duta are presented in Table 1. These
ohsetvahony revealing a reduction in surfuce waler concentra-
tivns of PCH compare well with vur FFebruary 1974 measure-
nients of & tenfold deercuse of PCB in the atmosphere over the
north-west Atlantic since 1973 (ref. $), und a fivefoid decrease

o J -

o W7

since 1972 in the PCB content of mixed plankion collecred
along 09°N Jatitude in Scpiember of 1973 {ref. 6),

The data require that about 2 x 10 1ons of PO were Tont
from the upper 200 m in less than one year® To cxplam this
loss, four processcs must be scriously considered: (1) apparent
dilution of dissolved PCB by veriical and horizonial adveciion
;nddlﬂutwn 2 iation of PCB with sed paritcles;
(3 ion into the and (4) bio-
logical and chemical degradation.

The information obtained from the monilonng of bumh
fallout radionuclides is relevant to the prescnt probiem because
like PCB, they are delivered 10 the ocean from the atmosphere,
can exist in dissolved and particulate phases. and experienced a
similar decreascd input afier the nuclear test ban agreements of

Tadle 2 PCB concentravions wﬂh Atlanue subsurface watens®,
[}

Date of cotlection Positi Depth - PCB
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* Reproducibility a1 the 0.5 ng 1-* devel wan 407, The blana
was D by recycling 40 | of XAD-2 extracied seawaler through
1he entire procedure and averaged 0.3 ng 1-*

1 Method C was used.

I963 For example, slnmnurn-9(l which 15 muinly ine the

) state in d moic than five years after
the test ban trealy to declmc 10 onc-half the surface water
concentrutions of 1963 (ref. 7). Thus, depletion of dissolved
PCB from the upper ocean by advection and ditfusion seemns
100 slow 1o expiain the observed rate. The rate of PCB removal
from the surfuce waters more closcly resembles the behaviour of
the % 4Py which are believed 10 be

Table 1 1CU t'lllll'\'lllllllom) lr; North Atiantic susface waters®
971-74

associated with particulates®. The vertical distribution of
in the Atlantic was best explained as being

with icles falling at rates of 70-392 m yr~'. The

Date Mean It

Sampling No. of Amal; I3 Ref.
gt ) region sampies  method

81 28 Iecland to Nova Scotia 8 A $
/i 4 Newlvundland (0

Poriugal ] B 3
&7 36 Portugal o

Norwegian Sca C 3
9m » W-unl\lluk o Bermuda 27 C k)
4/7% i Surgasso Seu 8 A 4
9 2 A01es 10NN, 40'W

to Harbudos 10 C 3
*>Mn QR Saigusee Seo to

New York Bight 9 C 3
214 08 New kngland

Continental Shell 6 C 3

| Illunl\ vnhm for PCH in methods A, B and C were 0.9, 0.5 and
Y ag b L revpectively. Rephicate lmly\ﬂ wsing methads B or
Almw\lunnwuw vaniation of -i 20/.-“0& ingl 7 level. Quaniita-
s methands are presented in refs 3,
1A, Exttaciion of 0.5 3.8 1 with dnlumﬁmn ar dichloromethanc:
B, calracti of 201 with $% elher in hexsnc: C, passing 40-60 |
lmmml\ Ambetlite XAD-2 resin fullowed by elution mlh boiling
aclominke
§C. E. Oiney nd 3. 3. Quinn, unpublished information.

well known affinity of PCB for solid surfuces suggests that
adsorption on falling particles could be a major transfer
mechunism. In fact, if 2x10* tons or less of PCB hus been
transferred to the deep ocean each year (1970 was the peak
production year) for the past 10-15 yr und was dispersed
throughout the entire water column, the concentrations 1o
3,500 m would still be less than 2 ng ! °. Twoe 1973 profiles of
PCB in the water column are presenicd in Table 2. The profile
a1 40° 00'W was typical of cight olher stations in the North
African and Cape Verde Basins, in contrasi, the station at
70" 20'W revealing very low PCB levels at the surfluce, was
similar to nine other stations in the North American Basin the
same year.

We are, at present, unable to ascertain the relative importance
of cvaporative codistillation of PCR from the surface water or
of biogeochemical degradation. Eithes process could explain
the lower surface waler concentrations in the North Amcrun
Basin, There is, as y¢l, no evids of b § of
PCB in the marine environment.

We note the rapid response of the open-ocean mixed layer
1o the reduction of industrial discharges of PCB. Efforts to
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detvinte e echinmna of this ellicient wansfer process are
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s U non-protein
preteornites

G
IRt el ity
can be diviled inte two )

s rlentinied mnseveral meteorigest®
ses: those present in proteing and
oo of the acneprotein amino

Lo crsobulyie acd and Pralanine, s
evidence Jor the indigenous origin of metconte
aring acid: i Lzresinial contim:iation?, 1 is implied
1hat thes » aunds wrise by prebioiic condensation of
ammon, methane, hydrogen, water and other simple prim.
ordial molecules®. The i-amino acids and other amino acids can
atise from simple molecules by Fischer-Tropsch synthesis in the
laboratory. Hydrogen, carbon dioxide and were

dexenhed

Nature Vol. 252 Nivembe, 27 (971

The purines, adenine and guaning, and a substance sesembling
uracil have been detected in the Orgucil meteonite’®. Xanthme,
thymine, uracil and derivatives have aiso been oblamned expen-
mentally by mimicking suppased prebiotic canditions®

This chemical roulc to certain nON-proteIn  amine acidy
described above would bly give racemic of
both stercoisomers, for example, both p-, and L-B-amino-
isobutyric acid, as found in metcorites'. 11 would be interesiing
to know if thymine, dihydrothymine, uracil and reluted com-
pounds, when heated under supposed prebiotic conditions, did
give traces of the f-amino acids.
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heated (o high temperatures in the presence of natural catalysts
expected 1 be present in the solus nebula®.

In other experiments, thermal synthesis of amino acids
occnm:d in a simulisied primitive nlmmnlm of methane,

Evidence for downwind flights
by host-sceking mosquitoes

and water, foll d by acid hy: y f the
P-Alunine wis obrained in high yield, relative to other amino
acids, and the stroight-chain  compound, B-amino-n.butyric
acid®. These amino acids were postulated (0 arise respectively
from hydrolysis of {hmunmvromnmlnh and the nitrile m|er-
mediate arisiog {rom i of 10

The bek of flying insects which make use of airborne
chemicals in their search for food, oviposition sitcs of sexual
pariners can be separated into two phases, the scarch flight
bringing them into contact with the attractant phame and the
amvroach flight leading them (o its source’ %, The seeond phase

Evidence for this route was the identification of succinic acid
and N-nmhyl-[l-.nlmnm wh-eh are likely hydmlym pmduus of
nitrile i i J of p butyric acid was
not reporied in these experiments®,

f-Aminoisobutyric ackl is a rare amino ucid with a curious
distribution in nature. It has becn isolaicd only frons human
urinc®, iris bulbs’, fuiworms* and cdible mussels’. Man is
probably the only mammalian specics to cxcrete p<{  )B-amino-
isobutyric scid® thouph there is chromutographic evidence for
its presence in rabbit uiinc". Mctabolic experiments suggest lhll
the pyrimidine base mymme. from nucleic acid cataboli:
the of ic acid in the humant®'e.
Similarly, ic pro ion of p-al in rat liver is from
the pyrimidine uracil®.

By anulogy with (hese known reaction

1 ised by upwind orientation in response 1o the
appropriate chemical stimuli? *. Mosquitoes are known o fly
upwind as they approach a wnrm-hlnodcd host’ *. For mos
insects relatively tittle is known of the pattern of the preceding
scurch flight which Haskell? described as ‘wandening’, but where
the wind is light it may be upwind'. Experimemts i West Africa
have shown that the majority of mosquitoes entered flight traps
from the downwind side, that is they appeared to have been
flying upwind, regardiess of the presence or absence of a
hosi {ref. 10 and W. ¥. Snow, unpublished). tere we report
experiments that provide evid for the

type of behaviour.

If the search flight is in a generally upwind direction, 1t
should be possibic to divert mosquitoes round a host by setting
up a barrier on the downwind sidc and so provide a meusure of
from their attacks. The barrier would need to be

sumcscmly far away (or the mosquitoes to encounter it before

biologically, I sugpest that heterocyelic compounds could aiso
act as precursors for the -amino acids found in In
this case, scission of the ring of heterocyclic compounda formed
mbmllully would accur under the catalytic conditions of
and radiation thought to occur in space.

they the of the host, so thai directed responses
towards the host would not be elicited. This distance was
estimated by Gillics and Wilkes" to be less than 18 m for a
host the size of a man. A host stationed at this distance upwind
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