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MMan-made Obijects on the Surface
of the Central North Pacific Ocean

Iy August 1972 on the Sceipps Instivtion of Oceanography’s
expedition CBOG I in the Central Mosth Pacific, there was a
rare combination of clear warm weather and calm seas which
rempted the scientific personmel o spend their leisure time on
ihe bow of the ship, From this vantege point it was obvious
shat the sea surface is littered with a stantling array of man-made
objects, even 600 miks from the nearest major civilkzation
i Hawali} and ouiside the major shipping lanes,

A junk bog was established and maintalned (nod continuously}
for fowr daws, during which time the ship trovelled from
I 145 300 W o 350 007 M, 1557 00° W, and then south to
00, [55°00° W, Record was kept of the duration of waich,
ship's speed and viewing conditbons, and an efforl was made
v cateporize each object, even thouph exact identification was
efien undertain.

The results of this log are presented in Table 1, During 8.2
viewing hours during which tlme the ship wravelled 136 km,
sl i mpproximately 12,5 km", a total of 53 man-mode objects
was recorded. Twelve of these were glass fishing floats, approxi-
mately 5 1o 14 inches in diameter, which may claim some historic
or csthetio place on the sea surface, The remaining 41 objecs
gere encountered with an average freguency of one every 12
minutes, Al beasi pwoe-thirds of these were plastic,

Succumbing to the tempration 1o exrapodae feom our sample

| pf sl plastic bottles, we hove caleubnied on average condentra-
gon of 0.5 boule km=* (95% confidence interval, asium-
oz 0 Poisson distribution; (h2-1.0 bottle kon—*) and o todal
of 354 nullion plastic bottles (14.2 = 10P-T0L8 = 10%) currently
adrift in the Morth Pacific Ocean (as well as 2.9 million red
pébber sandalg). A more conservative estimate may be derived
fromn the observed ratio of plastic bodtles to fishing floats,
! of which there are an estimated ten million aflont in the Pacific
Opeant, Cur ratio predicts five miltion plastic bottles.
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4 ghird was covered with gooseneck barnacles. Floating plastic,
i o glass fishing foat, provides o long-lived subareate for
nsport of sessile animal specics as well as algabamd hacterial
s whether the increassd pvadlability of such “micro-arks™
ﬂhtalhr distributional patterns or attract local concentrations
of assoviated pelagic organizes & an open question.
~ In the growing concem over global pollution, the accumu-
qien of plastic products has received  fivtle  attention.
3 read concentrations of plastic pelleis have been reported
[ e Sargmsso Sea®. Althoogh plastie objects may d:mcﬂy
~ e wildlife?, the inert nature of plastic means that it is
to enter the food chain and threaten human welfare.
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‘ On two of the plastic botibes, algal growth was evident.

&g o pollutant, its effect is chiefly aesthetic, which & difficult
Wy evalunte and easy Lo ignore. We find it alurming that
Sasposable” items now litter even the most remote surfaces
4 e pecans.

+ Theproduction of plastics has evolved rapidly during the past
' ety vears—annual production of plastic bales now excesds
S8e10". The development of degradable plastics may bring
A e pefiel, bul unless we find sdequate means of disposing
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of our plastic products m:u:m. we can anticipate that the
“Wiynkin, Blynkin and Wod' of our children will set sail into
i plastic sea, accpmpanied by all the “po-deposit—no-return™

products of our technofomy.
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Induced Nucleophilic Substitution
in Benzofa]pyrene

Cavaleeri and Calvin have proposed™* that the corcinogenic
actiom of benzofalpyrene (BaP} may arlse from aryl hydrosylase
induced binding fo nucleophilic celfulor components.  Thelr
theory proposes that attack by electrophille oxyvgen, produced
in the hydroxylnse swsiem, occurs af the & position of the
hydrocarbon to give a carbonivm ion, localized primarily at
the | and 3 positions, which can undergo attack with aucles-
phitic ceflular components.  Alternatively, initial nttack could
oceur at 1 or 3, followed by nucleophilic reaction at &

Some evidence for the theory has been obtained by using
bodonium bon as a maodel for the hydroxylase system, Benzofal-
pyvrene and iodine dipyridine niteate reacd to give either the
Belewbn or G-pyridinium derivative or o mixture depending
upon reaction conditions.  Effects of solvent, concentrations
and ratios of reactants were investigated and are summarized
in Table 1. Egquimolar quantities of the reagents react within
H mtin i chlorslomm to give G-iodo-benzofalpyrens in nearky
quantitative yvield. All other reactions lsied required up o 24 h
ter reach completion,  Formation of the pyridinium derivative
reguires a 2 : 1 molar ratio of fndondom reagent 1o Bal.

Table T Effect of Reacticn Visiables on Produst Formation

Conce- Molar ratios
Lratin {py-1-py Yield, %
of Bal* py/BaP*  BaP Halvent I-BaP  py-RaP
1 CHCT, o4 Trace
1 MleldH a5
DMF 25
F' idine ™o reacdion
1 mg ml. ! k) 2 s’a py/CHCL, 50t 50+
0.5 mg ml—' 64 2 1% py[CHCL, 95
5 mag ml. i1 2 5% nelCHCI, 93
i mg ml. ! k1] 1 1 pwiCHC, 1
1 g mal. ! T ﬂlﬂ.‘"«l [1]
= Adlded peridine.

F Approximate yields,

The formation of the Gpyridiniom derivative may be inter-
preced as arising vio the proposed ionie mechanism with initial
electrophilic atteck occurring at position 1 or 3 rather than at
pogition & as occurs in the formation of 6-fodobenzolalpyrene.
The position of attack might change for steric reasons because
different reagenis could be involved as ndicated by the follow-
i exqulibre

(py-Ipy)t = (py-I)* + py == 1" + 2 py




