A NOTE ON THE OCCURRENCE OF RADIOACTIVE
ALLANITE IN THE BIVANGAON-KANSA AREA,
DISTRICT BOLANGIR, ORISSA*

by R. N. Bosg,t B. R. Dasu and L. M. Das, Geological Survey
of India, 4 Prag Narain Road, Lucknow (U.P.)

While conducting systematic geophysical surveys for lead ores in the Saintala
area during the season 1966-67, the occurrences of allanite at Bivangaon (20°
256’ 18”: 83° 21' 03”) and Kansa (20° 22 56”: 83° 22’ 24"} were exaimined.
This roused further interest and a preliminary survey with a portable
Geiger counter was carried out. A short account of this survey and the
results of chemical analysis of a fow samples have been presented in this

paper.
OCCURRENCE OF ALLANITE

The area under investigation lies in the Eastern Ghat Pre-Cambrian belt.
The essential rock types are those of the khondalite series, which include
garnetiferous graphite-sillimanite schists, quartzites and associated calc-
granulites. Granitic rocks are also met with in the area (Jayaram 1959).
The two ocourrences, respectively, at Bivangaon and Kansa (Fig. 1), are
separated from each other by a distance of about 5 km. in a N.W.-S.E. direc-
tion, the prevalent direction of strike of the rock formations in the area.

The occurrence near Bivangaon is located in a paddy field at a distance of
about 570 m. from the village in a S356°W direction. Small patches of khonda-
litic rocks are observed at various distances. No quartz or pegmatite veins
are geen in the immediate vicinity, though exposures of granitic rocks can be
seen at & distance of half a kilometre to the west. The mineral occurs in big
lumps associated with fluorite and ealcite. It is dark brown in colour having a
resinous/greasy lustre and a subconchoidal fracture. Crystalline and tabular
forms are also seen. The occurrence appears to extend in a N55°W-S55°E
direction.

Small boulders of allanite strewn sparsely on the ground are seen near
Jampodor (20° 25’ 10”: 83° 20’ 55”) at a distance of about 300 m. from the
occurrence at Bivangaon.

The ocourrence at Kansa is located in a khondalitic country at a distance
of about one kilometre to the north-west of the village and apparently extends
in the N55°W-855°E direction. Calcite appears to be the dominant mineral
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that occurs as large rhombohedral crystals strewn all over the surface. Fluo-
rite is scarce. Allanite also is not very frequent, reportedly the same was
removed by some local enterpriser. In the hand specimen the mineral is
seen in long and slender crystals of deep brown colour; medium to fine-grained
varieties in lumps are also seen,

fFig-1

e i PLAN SHOWING OCCURRENCES OF ALLANITE AND LOCATION OF RADIOMETRIC
1 INDICATIONS IN THE BIVANGAON -~ KANSA AREA, DT. BOLANGIR, ORISSA
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RADIOMETRIC SURVEY

The instrument used for the survey was a portable Geiger counter (type
GM 100A) manufactured by the Trombay Electronic Instruments. About 60
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counts of radiation per minute corresponding to 10 divisions of the ‘High’
sensitivity range of the instrument was the background value for the area.

The survey was carried out on a reconnoitory basis to study the response
over the known occurrences and to decipher the sub-surface disposition of the
bodies. In all 10 traverses laid at intervals of 10 m. with stations spaced at
10 m. were observed over the Bivangaon occurrence. Very encouraging
indications were obtained, the radiations measured were beyond the full scale
of the instrument. The observed rate of counts was more than 30 times the
background (Fig. 2). Based on the data obtained from the traverses and
taking into account counts at least two times the background, a radio-
active zone extending about 100 m. in the strike direction with a width of
80 m. could be demarcated. A vertical force torsion magnetometer was used
to study the magnetic response of the mineral and its associates, but no signi-
ficant indication was obtained.

A number of traverses were observed in the Kansa area. On the same
considerations as at Bivangaon, it was possible to delineate a broad zone of
radiation measuring 300 m. by 60 m. including isolated points of high radia-
tion. In this locality, however, a relatively lower rate of counts, having a
maximum of about 11 times the background (Fig. 2), was obtained, as com-
pared to that at Bivangaon. Observations taken inside the village Kansa
also indicated a rate of radiation much above the background.

Fig. 1 shows a traverse extending over 5 km. between Bivangaon and
Kansa over which radiometric observations were taken. An examination of
the profile unfolds two distinctly separate areas of interest, one each at the
Bivangaon and Kansa ends. Each of these shows a number of localized
radiation maxima. In the Bivangaon end, two such points 4 and B are seen,
with a possibility of two additional points C and D. Similarly, in the Kansa
area, three distinct maxima can be seen at @, H and I, with a probability of
two additional centres of interest at ¥ and F.

Near Jampodor, at point B in Fig. 1, small pieces of allanite are seen
scattered on the surface, from which it appears that the actual body may lie
at a shallow depth. In fact, the entire zone extending from Bivangaon to
beyond Jampodor for a distance of about 1-5 km. may be considered as a
promising zone meriting further intensive exploration. At the other end a
zone of over 1-5 km. extending north-westwards from the occurrence at
Kansa constitutes the second zone of interest for detailed exploration work.
It is likely, that in the intervening areas, low radiometric values have been
obtained, because of the presence of a relatively thick soil cover.

MINERALOGICAL STUDIES

A few samples of allanite were examined in the Central Petrological
Laboratory of the Geological Survey of India. Ore microscopic studies show
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that the bulk of the material comprises allanite. Veins of calcite, platy
allanite and crystals of fluorite are also found. Traces of graphite are also

Fig- 2

REPRESENTATIVE RADIOMETRIC PROFILES OVER THE BIVANGAON AND THE KANSA
ALLANITE OCCURRENCES, DT. BOLANGIR, ORISSA.

SCALE

20 ] 20 40 Mtrs

160 Divns.

\
lI '
FEY

STATIONS

. 2 " A - )

N2 10 8 6 4 N2 o] s2 4 6 8 o $12

KANSA OCCURRENCE

Over 500 Divas.
/o
\
/ !
100
90

STAT I ONS

0 . L . . : . " " " " "
NtO 8 6 4 N2 o s2 4 6 8 10 st2

BIVANGAON OCCURRENCE

6.5 1. (NR)D D.NO. 6796-68-4 .




282 R. N. BOSE, B. R. DASH & L. M. DAS

seen. The specific gravity of the bulk sample is 3-35 and that of the pure
allanite 3-485. It shows distinct radioactivity, which was measured as 300
counts per second at 1,360 volts in the contamination monitor. Auto-
radiograph shows positive indications of radioactivity.
Under the microscope, the mineral shows euhedral habit occurring in the
form of elongated crystals. Occasional twinning is observed; one set of
imperfect cleavage can be seen. Pleochroism is observed as follows:
X = pale greenish yellow
Y = pale greenish brown
Z = brown
XAe=40°

The mineral gelatinizes with moderately strong HCI.

CHEMICAL ANALYSIS

Percentages of uranium and ThO, as determined in five samples of allanite
are as follows:

Sample No. Locality %, Uranium % ThO,
1B Bivangaon 0-06 Trace
2B »s 0-04 0-10
3B . 0-06 0-26
1K Kansa 0-05 0-35
2K ' 0-03 0-28

The allanite from Bivangaon has possibly a higher uranium content
whereas the samples from Kansa have a higher ThO, content.

The results of complete chemical analysis of one sample of allanite from
Kansa are presented below:

Si0, .. .. 3260
TiO, .. .. 094
ALO, . .. 1891
FeO .. .. 971
Fe, 05 . .. 358
MnO .. .. Tr.

CaO e .. 1069
MgO .. .. 166
K,0 .. .. 058
Na, O .. .. 001
ThO, .. .. 040
Ce,0s .. .. 335
Rare earth oxides less ceria .. 13-84
P205 . .o TI'.

Loss on ignition .. .. 290

99-17
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(The chemical analyses were carried out in the Chemical Laboratory of
the Geological Survey of India, Calcutta)—U3;0g not estimated.

CoxNcLusioN

In the light of the findings of the preliminary radiometric survey it appears
likely that all the occurrences and indications obtained between villages
Bivangaon and Kansa belong to one belt. It is significant that the allanite
contains 0-03 to 0-06 per cent of uranium.

It will be worth while to carry out detailed exploration work to determine
the extent of allanite mineralization in the area. It is necessary to assess the
actual grade of the ores to study the possibility of commercially exploiting the
deposits for uranium and thorium.
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