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may have a common dynamic origin which, perhaps, is a 
super-supernova explosion as proposed by Rickard•. 
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Penetration of Solar Particles to 
Ionospheric Heights at Low Latitudes 
Ganguly and Rao recently presented evidence for the 
possibility of the penetration of high energy solar particles 
to ionospheric heights at the equator1 • Their letter, based 
on ionospheric absorption data obtained at Calcutta 
(geomagnetic latitude 12° 15' N), together with optical 
observations of solar flares and tabulated proton flux 
data, is very interesting in the light of extensive work 
recently on the penetration of solar particles to low 
magnetospheric L-values (L-4-7 RE) at the equator2- 7 • 

Becnnse the observations of Ganguly and Rao would have 
a profound and far-reaching impact on current ideas of 
the nwchanisms for the access of such solar particles to the 
geomagnetic equator2 - 4 •6 , the ionospheric and solar evid
ence presented by the Calcutta group has been examined 
carefully. We conclude that there is little basis for their 
contention that solar particles can penetrate directly to 
lo,,- altitudes and thus influence ionospheric absorption 
at the equator. 

Ganguly and Rao present perhaps their most con
clusive evidence in their Fig. 2. They plot, as a function 
of time, the night-time absorption (for 4·7 MHz) and the 
"proton flux (E > 60 MeV) measured by Explorer 33" 
for the period 1400 CT August 1 to 0300 UT August 2, 
1967. Proton data (E - 60 Me V) measured by the Bell 
Laboratories instrument on ATS-1 at the equator (150° W 
geographic longitude) at synchronous altitude were exam
ined for evidence of a solar particle enhancement occur
ring ,u·mmd the time reported in ref. 1. No evidence for 
such an enhancement was found. 

The E > 60 Me V proton data from the soh1r proton 
monitoring experiment on Explorer 34, published routinely 
in thC' ESSA bulletin Solar Geophysical Data8 , were exam
ined for a proton enhancement as presented by the Calcutta 
group. During the time period discussed by Ganguly 
and Rao, Explorer 34 was at perigee and thus measuring 
the electron radiation belts by electron pile-up in the pro
ton channels•. It was found that the E > 60 Me V data 
presC'nted by Ganguly and Rao were equal to the fluxes 
reported by the Explorer 34 solar proton monitoring 
experiment during its perigee-pass through the radiation 
belts. Hence we conclude with respect to the "correla
tion" presented in Fig. 2 of the lotter by Ganguly and 
Rao that : (1) ATS-1 data give no evidence of a solar 
proton enhancement at high altitudes at the equator; 
(2) Ganguly and Rao were evidently using Explorer 34 
and not Explorer 33 data in their comparison; (3) the 
data they plotted were the perigee-pass data when the 
satellite detector was measuring the radiation belts. 

We have examined the optical flare data and the solar 
proton data from ATS-1 and Explorer 34 during the three 
periods of anomalous absorption presented in Fig. 1 of 
Gangnly and Rao. The optical flare data which we used 
were those in the master list of flares and subflares com
piled by World Data Center A and published in Solar 
Geophysical Data10 • Although not stated explicitly in their 
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caption to Fig. 1, Rao informs us that the data were 
plotted in Indian Standard Time (IST=UT+5·5 h). 

The flare that occurred between 0337 and 0352 UT, 

February 11, 1968, was classified as -N (ref. 10). The 
flare that occurred between 0416 and 0439 UT, Februarv 
14, 1968, was classified as IB (ref. 10). No evidence ~f 
high energy solar protons was observed at synchronot,s 
altitude on ATS-1 at the time of either of the two absorp
tion events which Ganguly and Rao associated with these 
flares. Explorer 34, located in the magnctotail, also 
measured no high energy solar protons. A small flux of 
low energy ( :s; 5 MeV) solar protons was observed on both 
ATS-I and Explorer 34 throughout February 14. The 
flare that Ganguly and Rao reported as occurring between 
0820-0840 UT, February 7, 1968, was classified as IF in 
the list of "Small or Unconfirmed" flares 10 • No solar 
protons in any energy range were observed on either 
satellite during this day. 

We conclude with respect to the three February 1968 
flare events in Fig. 1 of Ganguly and Rao that the solar 
proton data do not support the authors' contentions that 
high energy protons contribute to low altitude equatorial 
absorption at Calcutta. We further note that the three 
February 1968 flares used by Ganguly and Rao were 
smaller than the flares that generally produce high energy 
proton fluxes at the Earth. 

In summary, we find the evidence for correlation of 
proton events with low altitude equatorial absorption to 
be invalid, and find the supporting flare data to be uncon
vincing and unsupported by spacecraft measurements. 
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Transform Faulting in the Thai 
Peninsula 
RECENT mapping by a joint UK/Thai team of geologists', 
operating under the Colombo Plan, has shown that the 
11ngular elbow-like feature in the Phuket area of peninsu
lar Thailand projecting into the Andaman Sea is the 
physiographic expression of two major transcurrent faults 
with a total sinistral displacement of at least 200 km. 

A zone of rich tin-bearing granites stretching up the 
Malay Peninsula into Thailand as far as Surat Thani has 
been offset by bot,h faults. Across the largest of these, 
the Khlong Marni Fault, the belt has been displaced a 
distance of at least 150 km to the south-west to Phuket 
IRiand, whence it continues up tho western part of the 
Thai Peninsula to Ranong (Figs. I and 2c). Across the 
Ranong Fault the tin-bearing zone has again been dis
placed at least 20 km to the south-west and the offset 
northern part of the zone passes through the islands of 
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