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Studies on the movement of radioactive debris
across the equator
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A BSTRA(1f. Short-lived Hssion prod uct s from tho French teeb of Polyn esia (22"8) carried out d uring tho
Bummer period 1966·1971 have indicated 8 t ravel t ime of 15- 21 days to t he weet coas t of Ind ia. It has 11.1..0 .......n
noted that tbclcvele of a.ctivity on t ho weill oout of India are an order of magnit ude higher than at ot her Brt'all

of t he nort hern hemisphere. Comparison with tho ec t.ivity from t he Chlneee Wilts of northern hemisphe re (4()C'}; )
ebows that t he levels on t he west co~t of India are comparable to ot her areas of t ho nor thern bemisphcn.. P rom
t heec da ta it can be concluded that t here is a heavy influx of ail' maNlf'sacros a the equa tor ill the west Ind ian
Oooan by way ofthe monsoon . An idea of t he magn itude of thie ir.flux can 00 had by compa ring the levels a t
Bombay end Tbumbll with those at Preto ria. It is also concluded from these st udies that the source of the summer
monsoon should 1.6 to the sout h of the equator ,

1. Introducti on

Tho source region of the I odinn summer mon
soon can bo studied by tho mensuremont of tho
radioactive debris released in nuclear weapon
tests. Aa tho classical view of the monsoon
describes the 100v level current ever Jndia as
tho southeast trades of the southern hemisphere
changing direction after crossing the equator ,
one can expect the radioactivity from nuclear
test s in the southern hemisphere to cross-over
to India by way of the monsoon (Vohra et al.
1958). There were U.K. tests in :Ma ralinga ,
Australia, as early as 1957, but debris from these
test could not bo detected over I ndia duo to the
absence of higb capacity samplers and refined
isotopic identification methods at tha t time.
H owe ver, even before the advent of the re
cent French tests , trans-equatorial mixing had
boon noted from measurements on several trace
substances. J unge (1962), after ;> detail ed exa
mination of the ozone data , attributed th e di
fferences in ozone variatons at Ahmedabad
in comparison to the more northerly stations to
the monsoon current with southern hemispheric
air. He also drew attent ion in this connection,
to tho importa nce of investigations on inter
hemispheric mixing in the I ndian Ocean region.
On the basis of measurements carried out in India,
the presence of the monsoon current with sou
thorn hemispheric air having lower levels of stra
tospheric fallout , was considered to ' be responsi
ble for eert...in differences in the seasonal varia
tion of Ca 137 in peninsular I ndia compared to
that in the extreme northwest (Rangarajan
et al. 1968), '
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During the past decade, several invest igators
have dete cted tra ce quantities of fission products
from tropo spheric fallout duo to tests carried
out in tho other he misphere (Collins 1961; Mc
Naughton lind Woodward 1961; Lockhart et al.
1961; Lambert 1963; Camb ray et at. 1962,1966
Woodwards 1966; Va n As and Besson 1968);
However, th ese measurements were not
related to specific regions of exchange or a
particular mode of transport across the equator
within th e troposphere. Also, collection of half
monthly or monthly samples as in IIOme of the
a bove measurements, makes tho calculation of
travel times and path s difficult.

The Fre nch tests of Polynesia commencing
from J uly 1966 released tropospheric fallout
into tho southern hemisphere which could
be used in studying tho movement of airmasses
across th e equa tor. Thc debris from 1968 series
particularly, have been detected by several invea,
t ib",tors in thc northern hemisphere (Cambray el al.
1968; Gustafson et al. 1968; Thomas eI al. 1969; Pal
mer 1969; Sotobayashi et al . I969; Tclegadas 1972).

Tho first really significant evidence of massive
inter-hcmispheric mixing of southern hemispheric
air by way of the I ndian summer monsoon
was available in early August 1966 when a
sharp increase in Z.... levels were noted by us
at Bombay . A. the increase was too delayed to
be due to tho debris from the Chinese test of
14 May 1966, the increase was attributed to the
travol of F rench test debris by way of the summer
monsoon. This was repeatedly confirmed by
measurement of radioactivity from the Fronch
















