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Decline of PCB concentrations
in North Atlantic surface water ,°

PoLycuroromtienyl. (PCB) concentrations In Nénh Atlantic
suiface waters,have declined fortyfold since 1972, following the
ccssation of .€ertain industrial uses of thosc ‘E‘compounds.
Industrial sales of PCB for usc in products which would allow
leakage to the-¢avironment, for cxample in plastics, inks and
paints were stopped in the United States and Sweden during
1970-71%; and‘in 1972-73 other Curopcan countries and Japan
initiated 2 similar action?. In 1971 and 1972 average surface
concentrations of PCB in thz open North Atlantit Occan were
about 30 ng | (ref. 3 and C. E. Olney and J. 1. Quinn,
unpubfished). ij April of 1973 the concentration in fhe Sargasso
Sca had been reduced to 1 ng 17! (ref. 4); five moniths later we
found that the Yecline had levelied a1 0.8 ng 1 -7, a cancentration
which was still present in February 1974 in th¢ north-west
Atluntic. The accumulated data are presented in Table 1. These
observations revealing a reduction in surface watér concentra-
tions of PCB compare wcll with our February I9'_‘]4 mcasure-
ments of a tenfold decrease of PCB in the atmosphcre over the
north-west Atlantic since 1973 (ref. 5), and a fivefold dccrease

L M ] .

Table 1 PCB concentrations in North Atlantic surface waters®
. .. 1 .

Date Mcan PCBt Sampling No. of Analyticalf Ref.
(ng 1-1) region samplcs n{;clhod
8/71 25 lceland to Nova Scotia 8 A §
72 41 | WNew(oundland to 3 '
Portugal L ] “B 3
8/72 J6 . Portugalto . ’
v Norwegian Sca 11 . C )
92 J0 ! Woods Holeto Bermuda 27 ~C 3
4/73 I+ Sarpasso Sea 8 A 4
9N 2 Aroccsin (YN, 40°W .
to Narbudos 10 C k)
9/73 08-r Sn;s:nssn 'M.i to " 9 ¢
. ew York Bight < 3
Y7 0.8 { New lingland ~
i Contincntal Shelf 6 C 3

*0-30m. -

{ Rlank values for PCI in methods A, I3 and C wert 0.9, 0.5 and
0.3 ng 15, respectively, Replicate analyscs using melhods B or C
showed an averape variation of .} 20%althe I ngl- ! leyel. Quantifa-
tlon methnds nre preseated inrefs 3,5, 6. v

$ A, Extraction of 0.5-1.8 I with chlorolorm or dichloromethane:
B, extraction of 201 with $3 cther in hexane; C, pdssing 40-60
through Amberilte XAD-2 resin foltowed by elution: with boilin,
acetonitrile, ) ¢

§ C. E. Olney and J. J. Quinn, unpublishicd information.
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since 1972 in the PCD content of mixed plankton collected
along 09”N latitude in Scptember of 1973 (ref. 6).

The data require that about 2% 10* tons of PCB were lost
from the upper 200in in less than onc year’, To cxplain this
loss, four processes must be scriously considered: (1) apparent

“dilution of dissolved PCB by verticat and horizontal advection
and dilfusion; (2) associntion of PCR with sedimmenting particles;
(3) evaporative codistillation into the atmosphere and (4) bio-
logical and chemical depradation.

The information obtained from the monitoring of bomb
fallout radionuclides is relevant to the present prablem because
like PCB, they are delivered to the ocean from the atmosphere,
can exist in dissolved and particulate phascs, and cxpericneed a
similar decreased input after the nuclear (est ban agreements of

Table 2 PCUB concentrations in North Atlantic subsurface walcrs®,

Depth

Datc of collcction Position rci
and analysest Latitude Longitude (m) (ngl-Y

19/9/73 09°00'N 40°00' W 10 43

’ 100 20

200 1.4

400 1.1

500 13

700 1.5

. 1,000 1.0

. 2,000 2.1

‘ 3,000 1.0

2/10/73 322N 10°20°W 10 0.6

100 08

300 0.9

600 0.5

900 1.9

5,100 0.4

* Reproducibility at the 0.5 ng 11 Jevel was - 40%. The blank
was produced by recveling 401 of XAD-2 extracted scawater through
the entire procedurc and averaged 0.3 ng § -V

t Mcthod C was used. :

196). For example, strontium-90 which is mainly in the
dissolved state in seawater, required morg than five ycars after
the test ban trealy to decline to onc-hall the surface swatcer
concentrations of 1963 (ref. 7). Thus, depletion of dissolved
PCB from thc upper occan by advection and difTlusion scems
too slow to explain the obscrved rate. The rate of PUCB removal
from the surface waters more closcly resembles the behaviour of
the plutonium nuclides 2*-3°Py which are believed to be
associated with particulaics®. The vertical distribution of
plutonium isotopcs in the Atlantic was best explained as being
assnciatcd with particles falling at rates of 70-392 m yr ' The
well_known affinity_of PCB for_solid surfaces suggests that
adsorption_on falling particics could be a major transler
micchanism. In fact, if 2x 10f tons or lcss of PCB has been
transferred to the decp occan cach 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 172, Two 1973 profiles of
PCB in the water column arc presented in Table 2. The profile
at 40" 00'W was typical of cight ather stations in the North
African and Cape Verde Basins; in contrast, the station at
70° 20°'W revealing very low PCB levels at the surface, was
similar to nine other stations in the North Amcrican Basin the
same year.

We are, at present, unable to ascertain the eelative importance
of evaporative codistillation of PCB from the surface waler ot
of biogcochemical degradation. Either process could explain
the lower surface water concentrations in the North American
Basin. There is, 85 yel, no evidence of biological metabolism of
PCB in the marine envitonmemt. ~—

—WrcTioTE The rapid response of the open-occan mined layer
to the reduction of industrial discharges of PCB. Efforts to
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determing the mechanism of this eflicient transfer process arc
In propress,
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Origin proposed for non-protein
- amino-acids in- metcorites

THE amino acids that have been identified in several metdorites! !
ean be divided into’ two classes: those present in proteins and
those which are not. The presence of the non-prolci{: amino
acids, b- and L-B-aminoisobutycic acid aud PB-alapine, is
described as evidefice for the indigencus orinin of nretcorite
amino acids and agwns( terrestrial contamination'. It is implied
that these B-amino acids arise by prebiotic condensstion of
ammonia, mcthan¢; hydrogen, water and other snmnlc prim.
ordial molecules?. Tpc f-amino acids and other amino atids can
arise from simple rholecules by Fischer-Tropsch Syn(hCSIS in the
laboratory. Hydra¢en, carbon dioxide and ammonia were
heated to high temperatures in the presence of natural catalysts
expected to be presént in the solar nebulal. -

In other experiments, thermal synthesis of lmmo acids
occurred in a simulated primitive atmosphere of mcthane,
ammonia and water, followed by acid hydrolysis of the products.
p-Alanine was obtained in high yicld, rclative to other. amino
acids, and the s(mghl chain compound, PB-amino-n-butyric
acid®. These amino acids were postulated to arise respectively
from hydrolysls of -B-aminopropionitrile and the nitgjle inter-
mediate arising from addition of ammonia to crotononitrile.
Evidence for this toute was the identification of succific acid
and N-micthy!-B-alanine which are likely hydrolysis producls of
nltrite ln!crmcdmlc; Production of B-aminoisobulyric oud was
not reported in these experimentst, v

p- Ammoxmbu(ync acid is & rare amino acid with & curious
distribution in natlre. It has been isolated only from fiuman
urinct, iris bulbs’,- latworms® and cdiblc mussels®. - Man is
probably the only mpyammalian spccics to excrete D—(-~){§-amino-
isobutyric acid'® though there is chromatographic evigence for
lts presence hn rabblt urine®™. Metabolic experiments suggest that
the pyrimidine bast thymine, from nucleic acid catabplism, is
the precursor of B-aminoisobutyric acid in the human'-t,
Simitarly. mc(abohc production of B-alanine in rat liver is from
the pytimidine uracil's,

By analogy with.these known reaction sequences tq(nlyscd
biologically, I suggest that heterocyclic compounds could also
acl as precursors for the f-amino acids found in meteoriles. In
this case, scission of the ting of heterocyclic compoundsformed
prebiotically .would’ occur under the catafylic conditions of
extremes of temperature and radiation thought to occur,in space.

2

Nature Vol 252 Neovember 29 1974

The purines, adenine and gaanine, and a substance reacmbling
uracil have been detected in the Orpucil meteorite’. Xanthine,
thymting, uracil and decivatives have also been obtained experi-
mentally by mimicking supposcd prehiotic conditions?,

This chemicnl route to cerfain non-pratcin amino acids
described above would presumably give racemic mixtures of
both stercoisomers, for cxample, both o-, and t-f-amipo-
isobutyric acid, as l'ound in meteoritest. It would be interesting
to know il thymine, dihydrothymine, uracil and related com-
pounds, when heated under supposed prebiotic conditions, did
give traces of the fJ-amino acids.
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Evidence for downwind flights
by host-secking mosquitoes

Tue behaviour of flying insccts which make use of airborne
chemicals in their scarch for food, oviposition sites or sexual
pariners can be scparaled into two phases, the scarch flight
bringing them into contact with the attractanmt plume and the
approach flight leading them to its source':®, The sccond phase
is characteriscd by upwind orientiation in responsc to the
appropriaic chemical stimuli?- %, Mosquitoes arec known to fiy
upwind as they approach a warm-blooded host? -t For most
insccts relatively little is known of the pattern of the preceding
scarch Night which Faskcll® deseribed s ‘wandering”. but where
the wind is tight it may be upwind'. Experiments in West Africa
have shown that the majority of mosquitoes entered Night traps
from the downwind side, that is they appeitred to hive been
fiying upwind, repardiess of the presence or absence of a
host (rel. 10 and W. F. Snow, unpublishcd}. Here we report
experiments that uncxpectedly provide evidence for the opposite
type ol bechaviour.

If the scarch Might is in & generally upwmd direction, it
should be possiblc to divert mosquitocs round a host by setting

up a barricr on the downwind sidc and so provide a mcasure of ‘

protection from their attacks. The barrier would necd to be
sufliciently far away for (he mosquitocs to encounter it belore
they detected the presence of the host, so that dirccted responses
towards the host would not be clicited. This distance was
estimated by Gillics and Wilkes! (o be less than 18 m for a

~ host the size of a man. A host stalioned at this distance upwind
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