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pec]ine of - PCB conccatrations
in North Atlantic surface water

BTV CITLOROTIR inNvis (PCH) Sonceniralions in North Atlantic
surfoce waters have declined fortyfold since 1972, {o'llowing the
cossation ol .fertain industrinl uses of thoscicompounds,
Indusirial sales of PCB for usc in products which'would aliow
teakage to the-énvironment, for cxample in plastits, inks and
paints were stopped in the United States and Swiden during
1970-71%; and’in 1972-73 other European countries and Japan
initiated a similar nction®. In 1971 and 1972 avévrage surface
concentrations of PCB in the open North Adantit Occan were
mbout 30 ng 1 (ref. 3 and C. E. Olncy and J, J. Quinn,
unpublished). $y April of 1973 the concentration in jhe Sargasso
Sca had been reduced to 1 ng -1 (ref. 4): five months later we
found that the decline had Ievelicd at 0,8 np 1-, a cencentration
which was still present in February 1974 in the, north-west
Adtlantic. The agcumulated data arc presented in Table 1. These
observations revealing o reduction in surface watdr concentra-
tions of PCB gomparc welt with our February 1974 mcasure-
mments of a tenfold decrease of PCR in the atmosphere over the
north-west Atlantic sincc 1973 (ref. 3), and @ five{old decrease
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Table 1 rCy nonecmulionsi;r;lN_lo:th Atlantic surface watcrs®

Drate Mcan PCRY Sampling No. of Ana‘;ylicai‘x Ref, -
{ng l"'.).. region samples 'rr(_‘qlhod
75 R v Sttt R
L -1 N
IR Sinmigieremeae 22 g
9773 2 s Azorcsto 09 N, 40°W A .
»/73 0.8 ' Sarpaiec Seh 1o 10 «C 3
C2M4 08 £ v Vimeana o ® -C 3
;. Contincntal Shell L] L 3
*0-30 m - .

1 Blank valucsfor PCR in mothods A, B xnd © werk 0.9, 0.5 and
0.3 ng 1%, respectively, Replica(e analyses using mcflunds & or C
showed nanverape variation of ;4 207, atthe 1 ng F—' leyel. Quantita-
thon methinde arc presenicd in refs X, 5. 6. Iy

3 A, Extractioh of 0.5-3.8 | with chinrolorm or dichloromethane;
B, extraction of 20t with 5% cthcr in hexanc: C, pdssing 40 3
m(:gg:riﬁl;mbcrgl_lc XAD-2 resin followed by clution: with bolling

$C. £. Omney mnd 1, .J, Quinn, unpublished informgition,
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since 1972 in . PCI content of mixed plankton collected
along 09N latitude in Scptember of 1973 {rcl. 6).

The data require that about 2x 10! tons of IPCH were lost
from the upper 200n in lcss than onc year™, To explrin this
loss, four processes must be seriously considered: (1} apparcat
dilution of dissolved PCB by vertical and horizontal advection
and diffusion ; (2) associatian of PCR with sedimenling particles;
(3) cvaporative eodistilfation into the atmosphere and (4) bio-
jogical and chemical degradation,

The information obtained from the monitoring of bomb
fallout radionuclides is relevant to the present problem because

like PCRB, they are delivered to the occan from the atmosphese, -

can exist in dissolved and particulate phases, and ckpericnged a
similar decreased input after the nuclear test ban aprecemicnts of

Yable 2 PCB concentrations inlg{;}rlh Atlanlic subsurface walers®,

Datc of collection Position Depth PCB
and analysest  Latitude  Longltude tm) (hg i1

19797713 09°00° N 40° 00" W 10

IR B

PQUITI-T PR TN SIS RIS 8

2/10/73 TN T 200W 10

»
OrHO00O e Nmmmmmil b

5,100

« Reproducibility at the 0.5 ng 1! lcvel was -+ 409%. The blank
was produced by recycling 40 | of XAD-2 calracted seawatcr through
the cntire procedure and averaged 0,3 ng 1 ~L.

4 Method  was used.

?

1963, For example, strontium-$0 which is mainly in thc
dissolved state in scawater, required more than five ycars after
the tzst ban treaty to decline to onc-half the surface water
concentrations of 1963 (ref. 7). Thus, depiction of dissolved
PCB from the upper occan by advection and diffusion scems
too slow 1o explain the cbserved rate. The rate of PCB removal
from the surface waters morc closely rescmblies the behaviour of
the plutonium nuclides 3 -:Pu which are belicved to be
associated with particulates®. The vertical distribution of
plutonium isotopes in the Atlantic was best explained as being
assngiated with particles falling at rates of 70-392 m yr~'. The
well known affinity of PCB for solid surfaces supgests that
adsorption on falling particles could be a major transier
echanism, In fact, if 2x 10* tons or less of PCB has been
transferred to the deep occan each year (1970 was the peak
‘production year) for the past 10-15 yr and was dispcrsed
throughout the entirc water column, the concentrations to
3,500 m would still be less than 2 ng 172, Two 1973 profiles of
PCH in the water column are presented in Table 2. The profile
‘at 40° DO'W was typical of eight other stations in the North
African and Cape Verde Basins; in contrast, the station at
70° 20°W rcvealing very low PCB levels at the surface, was
similar to nine other stations in the North American Basin the
same yeat.

We are, at prescnl, unable to ascertain the relative importance
of evaporative codistillation of PCB from the surface water or
of biogeochemical degradation. Either process could explain
the Jower surface walcr concentrations in the North American
Basin. There is, as yet, no cvidence of biotogical mctabolism of
PCB in the marine environment,

We note the rapid response of the open-occon mixcd layer
1o ‘the reduction of industrial discharges ol PCB. Efforis to
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‘det~rmine thic mcchnmqm of this elncient transficr proccss arc
in progress.

This work was sum’\orlcd by an NSF grant to the ,.[nlcma..
tional Decacde ol O:r.an Exploration. -
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Origin propos&:d for non-protcin
amino-acids in metcorites

'I‘m-: amino acids that have been identified in scveral mx:leorncs' R
can be divided into’two classes: those present in proltms and
those which arc not. The presence of the non-protcm amino
wacids, - and t-R-amincisobulyric acid and B-alapine, is
described as evidefice for the indigenous origin of mtcorite
amino acids and against terrestrial contaminationt. 1t ia Jmplicd
that these Pramino acids arise by prebiotic condensation of
ammonia, methane; hydrogen, water and other simple prim-
ordial molecules?. The f-amino acids and other amino atids can
arise from simplce thoiccules by Fischer-Tropsch synthesis in the
laboratory. Hydragen, carbon dioxide &nd ammonia were
heated to high temperatures in the presence of natural bdtalysts
txpected to be preseént in the solar ncbula®.

In other experiments, thermial synthesis of nmmq acids
occurmed in a simplated primitive atmosphere of methanc,
ammonia and water, followed by acid hydrolysis of the products.
P-Alaninc was obtaincd in high yield, relative to other. amino
acids, and thc straight-chain compound, B—ammo-mbutync
urid®, These ammo “aclds were postulated to arise rcs-riccuvely
from hydrolysts of P-aminopropionitrilc and the nitrjle inter-
mediate arising from addition of ammonia to crotononitrile.
Evidence for this soute was the identification of succintic acid
and N-methyl-f-alinine which arc likely hydrolysis products of
nitrile inlcmxcdn(cs Production of p-nmmousobulyncm:xd was
not reported in thege experimentss,

&An\xnowolunync acid is a rare amino acid with a curious
distribution in natlxre, It has been isotated only from shuman
wring®, iris bulhs" sflatworms® and cdible musselst. - Man is
probably the only mammahan spccncs to excrete D-(-— ) amino-
tsobutyric acid'® though therc is chromaitographic evig iénce for
13 presence invabblt urine’. Mctabolic experiments sugeest that
the pyrimidine base thymine, from nuclcic acid eatabolism, s
the precursor of @-aminoisobutyric acid in the human"‘"
Similarly, metaboli¢ production of flealanine in rat liver is from
the pyrimidine vracil's.

By anology with:these known reaction sequences camtywcd
Biologically, I suggest that hetcrocyclic compounds cduid also
[ 1% 13 PIECUrSors far the ﬁ-ammo acids found in mcteorites, In
this case, scission of the ring of heterocyclic compoundd formesd

-t

prebloncaﬂy would’ occur under the catalytic condiions of |

extremes oftempcraturc and radiation thought to ou:m-mspace
R ]
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The purines, aden.. ¢ and guanine, and a substance rescmbling
uracil have been detected in the Qrgucil meteorite®. Xanthine,
thyminc, uracil and derivatives have also been obtained cxperi-
mentatly by mimicking supposced prebiotic conditions?,

This chemical routc 1o certain non-protcin amino acids
described abiove would presumably give racemic mixtures of
both stercoisomers, for example, both o-, and L-P-amino-
isobuiyric acid, as found in mecteorites’. 3t would be inicresting
1o know if lhymmc. dihydrothymine, uracil and related com-
vounds when heated under supposcd prebiotic conditions, did
give traccs of the B-amino acids,
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Evidence for downwind flights
by host-seeking mosquitoes

‘Tne behaviour of flying insects which rmake usc of airborne
chemicals in their scarch for food, oviposilion sites or sexual
pariners can be separated into two phases, the scarch flight
bringing them into contact with the attractant plume and the
approach flight icading them to its source® * The second phase
is choractoriscd by upwind orientation in respeonse to the
appropriate chemical stimuli®~%, Mosquitocs are known to fiy
upwind as they approach a warm-blooded host” ~*. For most
inscets relatively little is known of the patiern of the preceding
scarch flight which Haskel® described as *wandering’. but where
the wind is light it may be upwind'. Experimenis in West Africa
have shown that the majority of mosquitocs ¢entered flight traps
from the downwind side, that is they appecarcd to have been
~flying upwind, rcpardless of the presence or absence of a
host (ref, 10 and W. F. Snow, unpublished). Here we report
experiments that unexpectedly provide cvidence for Lhe opposite
1ypc of behaviour.

I the scarch flighit 16 in a pencrally upwind dircction, it
should be possible to divert mosquitocs round a host by setting
wup a barrier on the downwind side and sa provide a measure of
protection from their agtacks. The barrier would necd to be
suilicicntly far away for the mosquitoes to cncounter it before
they detecied the presence of the host, so that directcd responses
towards the host would not be clk:iu:d This distancc was
estimated by Gillics and Wilkes" to be less than 18 m for a
Host the size of a man. A host stationed =t this distance upwind
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