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Decline of- PCB concentrations
in North Atlantic surface water i

Pou P (PCB) fons in Nérth Atlantic
surfaco waicrs,have declined fortyfold since 1972, (ollowln; the
ocossation of .dertain industrial uscs of those $compounds.
Industrial salcs of PCB for usc in products which.would allow
foskage to the-¢nvironment, for cxample in plastits, inks and
points were stopped in the United States and Swiden during
1970-71"; and'in 1972-7) other European coumms and Japan
Initlated & similar action®. in 1971 and 1972 avérage surface
enncenteationy of PCB in the open North Athantit, Occan were
about J0 ng I (ref. 3 and C. E. O'IIGYIMJ J. Quinn,
unpublished). fly April of 1973 the n jhe

8ea had been mpducod 1o | ng 1~ (ref. 4); five modm tater we
found that the doclin had levelled at 0.8 ng 1!, a concentration
which was still present in Fobruary 1974 in the, north-west
Adlantic. The agcumulated dats are presented in Table 1. These
observations revesling a reduction in surface watér concentra-
tions of PCB compare well with our February 1974 measure.
monls of » tenfold of PCR in the bere over the
porth-west Atlantic since 197 (rcf. ), and & fivefbld decrease

m»?

since 1972 in the PCD content of mixed plankion collected
along 09N Iatitude in September of 1973 (sef. 6),

The duta require that ahout 2x 10* 1ons of PCB were lost
from the upper 200 m in less than one year®. To explain this
Joss, four processes must be seriously considered: (1) apparent
dilution of dissolved PCB by vertical nnd hmmmm advection
IM dtll’usion ) of PCB with sctli

into the here and (4) blo-
loglal ‘and chemical degradation.

The information obtained from the monitoring of bomb
fallout radionuclides is rclevant (o the present problem because
like PCD, lhcy are delivered to the accan from the llmmnhen
can exist in dissoived and y late phases, and ex da
similar decreased inpul after the nuciear test ban agreements of

Table 2 PCB concentrations in Noﬂh Atlantic subsurface waters®,

Date of collection Depth  PCH
and snalyvest umude Louuudc m (ngi™)

19597713 09°00'N 40°00' W 10 43
100 20

20 14

400 11

300 13

00 1.3

1,000 1.0

2000 kN

3,000 1.0

2110173 BN WHW 10 (X3
100 oS8

oo 0y

600 05

%0 1y

3,100 04

. lepmdudbllily at the 05 ng 1! level was 4 40%. The blank
nn mdn by recveling 401 o XAD 1 cxlumd seawater thiough
 and IWI'IM
? Mﬂlwd C was used.

|963 For example, :lromhmbo which is mainly in the

d state in ired more than five years after
the test ban treaty to decline (0 onc-hall the surface water
concentrations of 1963 (rel. 7). Thus, depletion of dissolved
PCB [rom the upper occan by advection and diffusion seemt
too slow to explain the obscrved rate. The rate of PCB removal
fmm |h¢ surface waters more closely resembics the behaviour of

Table ¢ PCB nrmmhvn‘ ;n' ‘N;‘ﬂh Atlantic urfgee walers®

L nuclides Pu which are belicved 10 be
moemed with particulates®. The vertical distribution of
in the Atlantic was best cxplained as being

Dete Munl'CI' Sempling No.of Andlyticsls Ref.
') region samples mkﬂod‘ 3
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assnciated with particles falling at ratcs of 70-392 m yr~*. The
well known afinity of PCB for solid surfaces suggests that
adsorption on falling particles could be a major transfer
mechanism. In fact, if 2x10' tons or less of PCB has deen
transferred 10 the decp ocean each year (1970 was the peak
production year) for the past 10-1S yr and was dispersed
throughout the entire water column, the concentrations to
3,500 m would still be fess than 2 ng 1%, Two 1973 wofiles of
PCB in the water column are presenied 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
70° 20'W revealing very low PCD levels at the surface, was
similar to nine other stations in the North American Basin the
same year.

‘We are, at present, unabie 10 ascertain the relative importance
:'( ev-ponllvu codistillation of PCB from the surface water o

nnnuhwnmlm of :} 20%, .1".‘:.'. "f e
methods are presented in el 3, 4, 6.
1A, !lunlhﬁ of 0.5-3.0 | with chinroform or dleﬂmunﬂ s
B, sxiraction of 201 with 3% cther in hexane: C, pssing pared]
Amhﬂfh XAD-2 resin foltowed by clution: with boiling

ic l. OImpnl 4. ). Quinn, Wh'mﬂm

Either process

the Jower surface water in the North Ameri
Dasin. There is, as yet, no of gical metabolism of
PCB in the marine environment.

Wamlh-twldmmvﬂhmmnﬁndhyw
10 the f ( h of PCB. Efforts to
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- amino-acids i metcorites

Aetermine the medl'mhm of this eflicient transfer process are
in peogress.
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The purines, adenine and gnanine, and a substance rexembling
wraci) have been detected in the Orgucil meteorite'®. Xanthine,
thymine, uracil and derivatives have atso heen obiained experi-

lly by mimicki Pt

This chemical routc fo certnin non-protein amino acids
deseribed ahovc would presumably give racemic mixtures of
both
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Origin proposed for non-protein "

‘Tws amino acids thay have been idontified | | metgorites*
con be divided im0, iwo classes: those present in jns and
thoes which are not. The presence of the non-proteid amino
solds, D- and t-B-aminoisobutyric acid and P-alanine, s
dusoribod as ovidehics for the indip origin of

amino acids and against terrestrial conumhnuon' Ttis implicd
that these P-amino ecids arise by prebiotic condensation of
ammonia, mothand; hydrogen, water and other simple prim-
ordial molecules®, T)u f-amino acids and other amino sids can
srive from simplo tholecules by ichcr-'l‘ronuh tymheall inthe

- Department of Biochemistry,

T., in Rodioertive (‘m-nm-:m of

for le, both p-, and 1.-f-amino-
isobutyric acid, as found in metcorites'. It would be interesting
to know if thymine, dihydrothymine, uracil and related com-
pounds, when heated under supposed prebiotic conditions, did
give traces of the f-amino acids.
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laboraiory. Hydrogen, carbon dioxide were
hoated 10 high tom} in the ol‘nmul
n‘mnwhmlnﬂnwlumwl-'

nothtltn siments, thermal synthest onmm

in and water, followed by acid pot- g

Evidence for downwind flights
by host-seeking mosquitocs

$-Alanine wes bixined in high yield, relative to of i
ocids, and the Minight-chain mpound :umo-hg- myr“i:

Tue behavi of flying imsccts which make use of airborne
chemicals in their search for food, oviposition sites or szxual
partners can be separated into two phases, the search flight

acid®, These a mlno_ were 0 arise heinad
from hydeolysis of B-ami lonitril mdlhenhuhimer—
mediate arising from addition of ia 1o

them into contact with the attractant plume and the
nmmh flight leading them 1o its source™*. The second phase

Bvidence for this soute was the identification of succinic uld
r’ Nemethyl-p- lhpim wbkh are Mktly hydrolylh products of

of B y id was
net reporied in Ihde umimml‘ F
P-Aminoisobutyric acid is & rare amino acid with a.curious
distribution in nature. It has been isolated only from human
ﬂhl‘. iris bulte',. ﬂnlwnm' and edible musscls®.- Man is
the only ian species (- )-amino-
lsobutyric acid®® tHough there is chromatographic evigénce for
s presence in rabtt urine®. Mctabolic experimonts suggest that
e pyrimidine baso thymiic, from nucicic acid catabplism, is
th of @ acid in the humant™,
Mrly. mllbolt mroduction of B-alanine in rat liver is from
the pyrimidine wraeil'e,
By smingy with; ma. known L

d by upwind oricatation in response to the
( hemicnl stimuli®=*. i are known 1o fly
npwind as they appronch a warm-bloodtd host™-*. For most
insccts relatively littie is known of the pattern of the preceding
search flight which 1inskell® described as "wandering', but where
the wind is light it may be upwind®. Experiments in West Africa
have shown that the majority of mosquitoces entered flight traps
from the downwind side, that is they appeutcd to have been
flying upwind, regardicss of the presence or absence of a
host (ref. 10 and W. F. Snow, unpublishcd). liere we report
expetiments that uncxpectediy pravide evidence for the opposite
type of behaviour.
If the scarch fight is in a generally upwind direction, it
should be possibic to diverl mosquitoes round 8 host hy setting
up a barricr on the downwind side and 50’ provide s measure of

lologically, T sugaest that b 1 ds cduld also
801 a8 pracursons for the B-amino acids found In orites. In

ion from their attacks. The barrier would need (o be

mﬂhkmly far away for the mosquitoes 1o encounter it befors

d the p of the host, 30 the! direced

ﬁm,cbhdlhduolmmkwrm
Mhlﬂy'wlqm under the diek

they responess
towards the host would not be elicited. This distence was
L d by Gillics and Wilkes' 4o be loas than 18 m for &

L mo-.m loouurimpu.
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