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The Airborne Radiometric Surveying in the Seuthern Parts of Okayama.
Prefecture and in the Central Parts of Tottori Prefecture;
By

.

Mitsunosuke Sato, Sy6ji Iwasaki & Shun’ichi Sano
" Abstract

The first formal flights of airborne radiometric surveying in Japan were carried out
early in September, 1955, in the southern parts of Okayama Prefecture, and the second
flights were done about one month later in the central parts of Tottori Prefecture. There
is Miyoshi mine in this region, where the first flight was carried out. This ore deposit
is occurred in biotite granit and consisted of warflamite-quartz-veins. Zeunerite was disco-
vered in the abandoned ore as well as the adits of this mine. There is Ogamo mine in
the region where the second flight was carried out. This ore deposit is occurred in biotite
granite ‘and consisted of gold-bearing clayey quartz veins. The several outcrops of veins
contained radioactive components were discovered in the adit as well as the ground surface
around this mine. . :

A special ‘cransportable sc1nt1llat10n counter system developed in the Scientific Research
Institute, Ltd., Tokyo, was used throughout these prospecting. This system is a- sort of
recordmg rate meter. The output current of ordinary rate meter circuit as well as the
output pulses of a scaler, which are arranged as scales of 100 (or 1,000) by two (or three)
EIT decade counter tubes are recorded on the chart of a recording milliammeter. The
counting rates are indicated by the length of intervals of successive pulses which is easily
converted into the time intervals of each 100 (or 1,000) counts. This system is a rate
meter of variable time constant, so that the equal probable error and the counting rate
are not influenced by the effect of gravity due to circular movement of car or two aero-
planes.

Scintillation head used in these surveys is cons1sted of a Nal (TI) crystal 1.5/ in
diameter and 1,5’ /in thickness,a Du Mon’t 6292 Photomultiplier and a cathode follower circuit.
The background counting rate, which is measured in the back cargo of planes above the
sea, is the order of several hundred counts per minute. This background varies with each

‘plane because radiation intensity of luminous paint of meters varies with each plane and
the heads covered by the lead shield was not used in this surveys. At the first survey,
single head was used and at the second, dual head was used through mixing circuit.

Aeroplane ‘used in these surveys was De Haviland *‘ Dove.
a passenger plane by Japan Helicopter ‘Airplane Transportation Cooperation, Ltd. (J. H.
A. T.). Details of flight plan and determination of flight paths are charged by members
of J. H. A. T.

The first survey was carried out dlong the lines through Miyoshi mine and the lines
through islands in Seto-Naikai and the second survéy was carried out along the lines of
intervals of about 2km, as so called ‘‘ grid survey.’

The positions of plane were checked by navigaters and the times flown over at rid-
ges, rivers, roads or railway stations were recorded on the chart of recorder. Altitudes
above sea level are observed occasionally and altitudes above terrain are determined by
topography along observed path and observed altltudes

A method of flights is very difficult in Japan, because undulation of topography is
complicated. Therefore, the plane flew without ;egards' to minute changes of topography
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and so, the correction of observed radioactive intensity. for altitude is necessary. o

A procedure of altitude correction based on a geological conception. is introduced
The conception is as follows ; anomalous increase of radioactive intensity extends to area .
over one square-kilometer around the deposit bearing uranium minerals and this conce-
ption is supported by the results of car-borne radiometric surveys in this region, in which
the mines of vein type such as Miyoshi or Ogamo mine are developed. Based this conce-
ption, the actual relation between radiation intensity in the air and altitude above terrain
may be expressed by the semi-infinite body, in which the distribution of radioactive com-
ponent is assumed to be homogeneous. The mathematical formula in this case was appro-
ximately given by C. A, ‘Godby et. al. of Geological [Survey of Canada. The relation )
between intensity and altitude calculated by this formula is consistent with some experi-
mental data obtained at altitudes between fifty meters and three hundred meters, if the-
reasonable value of effective absorption coefficient of air for the, natural radioactive com-
ponents is adopted between 3 X 10°cm and 4 X 10% cm.

Thus, radioactive intensity measured in the air is classified into one of ﬁve grades.

and boundaries of these grades consist of four curves representing the relation between

intensity and altitude. Consequently, the distribution of radiation intensity at a fixed alti-
tude can be obtained. The intensities measured above the areas around Miyoshi and

" Ogamo mines are classified as the highest grade.

Because the difference of intensities measured at the altitude higher than 400 m is
insignificant, the observed value at such altitude cannot be classified, although the diffe-

. rence of intensities is remarkable on the ground.  In. the southern parts of the region

carried out the second survey, the mountains are so steep and high, that the plane was
obliged occasionally to fly at altitude more than four hundred meters above ground sur-
face.

By such procedure, several anomalous areas were discovered. The anomalities
which is considered to be due to the outcrops of deposits did not discovered. Writers

" think that the direct discovery of deposits.is not one of the aims of the above procedure

and the sensitivity of the present scintillation heads.is not sufficient for this aim, It is

. necessary that the existence of deposi;cs in the anomalous areas discovered by air surveys

are confirmed by ground surveys. These ground surveys will be carried out.
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