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PRIMARY GOLD MINERALIZATION IN THE PRE-CAMBRIAN
AND LOWER PALEOZOIC ROCKS,
LUNGRI KHOLA REGION, ROLPA DISTRICT.
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ABSTRACT

Primary gold mineralization occurring in the Lungri Khola region is observed in the Pre-
Cambrian green schist facies and Lower Paleozoic micaceous marble and limestone. The Pre-Cambrian
green schist facies comprising mainly of sericite and chloritic quartzite, chlorite schist, quartz-chlorite
schist, chloritic phyllite and schistose pebble beds include a discontinuous auriferous zone which persists
laterally for about 30 km extension from the Gajul khola in the west to the upper reaches of Gam khola
in the east. The auriferous host rocks are found confined close to the contact with the overlying Lower
Paleozoic carbonates. Eight distinct auriferous hosts are encountered in the Pre-Cambrian green schists
facies. Occurrence of auriferous host in the Lower Paleozoic limestone and marble is rather irregular and
insignificant. So far minor quartz-carbonate veins have indicated the presence of gold. Fincly
disseminated gold with minor amount of pyrite, chalcopyrite and rarely arsenopyrite occurs in the above
hosts. Visible gold ranging from 0.08 to 2 mm dimension has been recovered. Gold content of upto 6.7
gm/ton has been recorded but in general they show 0.1 gm/ton gold which is significantly 30 to 60 times
higher in magnitude than the background value. Depending upon the type of the hosts, three possible
models, namely (1) volcanogenic (2) hydrothermal and (3) syn-sedimentary, could be suggested for the
origin of the primary gold mineralization which has later undergone remobilisation after the initial
deposition.

INTRODUCTION

Placer gold of commonly less than 0.5 mm to sub-microscopic size, and rarely approaching to a
large nugget weighing 30 gm are known to occur in the recent high-flood gravels and river bed materials
which exist along the courses of Lungri, Phagam, Gam and Bojyang kholas (refer map-1). In dry season,
the local people actively pan the recent river sediments and recover gold successfully. Gold winning
practice was started in the early nineteenth century; however, no written records are available. Unlike the
placer gold occurrence in other parts of the country, here it is found in a small catchment area,

Presence of placer gold in Lungri Khola area was first reported in 1972 (Tschering). Subsequent
geological investigations carried out by Kansakar, (1982) and Paikada (1983) also reported its existence.
Systematic exploration in this region (Joshi, 1985) guided to establish the primary source of placer gold,
which is the first of its kind in the Kingdom of Nepal.
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Evidence of mining activities for gold recovery from the in-situ source (bed rock) is not known.
The area contains extensive old working of the past mining activities for copper and iron. A few such old
excavations show primary gold association but it is not known whether the early miners were also aware
of in-situ gold mineralization.

Annual productibn of gold from placer deposit is likely to be 1 kg and a total of about 2510 50
kg of gold is believed to have been extracted so far.

REGIONAL GEOLOGY

The Jaljala Nappe (Kansakar, 1982) exposed for an average 15 km width forms a synclinorium in
the present area. It includes NNW-SSE trending Jelbang, Telkhola and Mirul Formations (Refer map no
2 and 2a). The Jelbang Formation representing the lowermost member is exposed only in the southern
limb of the synclinorium. It contains widely varied pelitic rocks such as micaceous quartzite, mica-
schists, carbonaceous schist, chlorite schist and schistose pebble beds with occasional porphyroblastic
gneiss and psammatic gneiss, which show Upper Pre-Cambrian to Lower Paleozoic age.

The Lower Palcozoic Telkhola Formation comprising of crystalline limestone, marble, calc-
schist and quartzite overlies the Jelbang Formation.

The Lower Paleozoic Mirul Formation is the youngest member of the Jaljala Nappe. It includes
chiefly calcareous siltstone, quartzite and limestone.

MINERALIZATION

Occurrence of primary gold mineralization is known in the Pre-Cambrian green schist facies
rocks and Lower Paleozoic micaceous marble and limestone (Refer figure 2a). Auriferous zones are
mainly persistent in (1) the northern contact zone of Jelbang and Telkhola Formations and (2) the
Telkhola Formation occurring along the Jaljala Thrust. Minor auriferous zones are also likely to exist in
other stratigraphic positions of the Telkhola Formation but they have not yet been established.

The Pre-Cambrian green schist facies confined along the northern contact of Jelbang and
Telkhola Formations include a discontinuous auriferous zone which has persisted laterally for about 30
km from the Gajul khola in the west to the upper reaches of Gam khola in the east. It comprises mainly
of sericitic and chloritic quartzite, chlorite schist and quartz chlorite schist with the association of minor
porphyroblastic gneiss, hydrothermal carbonate, massive magnetite and quartz bodies.

Surface mineralization in the Telkhola Formation is likely to be irregular and lower grade in
comparision to auriferous zones in the green schist facies. Distribution and grade of such auriferous zones
have not been fully defined. From the result of placer gold examination, possibilities on the occurrence
of prospective surface mineralization could be expected in the catchment of the Khair and Gaja Kholas. A

32



— = -oN -B14 [ s wes cQN $J0d3Y
cAq payd3yd 8€ /9v02 ON "j3y
Sv0/¥/ 62 .2i0@ |0AyoyS'8°S — AQ padoJy
easionis o == == -oN-0dOL 1ysor "y "d — Joyiny
styonidy 4 JI. ‘pdioy *ojoyn 11bun
fuoijpzipisuiw pjob
TMOIIDZIDIGNIN —BY  — h._cE_.._Q jo dow seldpj-0oy}tn
iseivl <
—
T LT R B— ..kZIZPKAEuQ A907039 ANV S3NIN
“uncay dig puo eyl Ioﬂ
o
306,28 3,5v028
s o_:-o_J L X 4
sw|iowog PUD O[iI9)108 ‘peppeg IUSLIND 914 ZiiONY _.H_ == / B>
2)-57 Bar / 2
© oldjdeubom Kesoy puo P o1ijiof@ ©14]9135 — ijZii0ND j&] / N L\S../ ALV
TOITIIOND ILIIGIND PEPPIQISINL WiIM I%|UIS eijd)Jes [(37In,02082- a-8ar e Q e oo\,\ .
‘#3043 1uds — ped 9Iqqed ] N — ad d-8qp
' q
T ISJYOS 04|2]19§ —Z4IDNDH PUD BI13}I0S B - -
Ep U < >
}SINSS SN0EdDUO0QGIDD E = A P - - a8qr- ¢
R ey ey = ul L=
“IBIYOS 81|0]I8G —8IACOSAN — Z4IDND SNOIS)|I0UIDS H | &) - == «OMJ = ’uon =
210209104 Jomo 0 S AN e
° = £ T
-oj31euB 0N ® 91413018 Klesoy* pappem-iusiing — e zisonp | °F ...3.3-4.%& 3 2Buoqiny o
uouowiog Bunqiap P Woﬂolnﬂql
~ =~ Q S AP
48|y5§ NO®ODUOGIDD =] N~ By M\. Dy B
s-! = e
“IS|yog Ol jwwDed B wi . - P |u01 d
— S\ N
R UITEERTET R =] S AN
< x
‘wisiyog puo ayziionp Kiine B R Q WO
“0J3140WBON PUD 913 14014D ¢ 01414019 * 214|101 0804 |Zii0nD (L} ™! — M £3
v
"IRIYOS ©11JGqND PUS iBjNdS oiizIIoND Kiiief [ Ju sz, 098 x U b Lz
» °
19%0i8jy38 — pel  sqeey = -J. s .
( 210200104-1) o I v % 1
*83]23100p "9[0D PUD 19408 "30D Yie| ‘esquem vonowsoy oowsay [T -ﬁ“o-!olr /.f dou Lmoovs Lz o
)
(210200104-1) < —opupwuion -.
° -, Ul
“seuOISOW|T PUS 841210RD 310D ‘oNOIsIIS-PD woliowiod mim[L] ool . Mowred & , o > LT
ar. a0 L lez
-
snoee[75] Mo AR ! Cd
E T T T o o8
TON39 31 098 o998 o¥8 o280 o
T ]
13,08 028 3,9v028

33



34

A 518% -

30 400 200 §00 400 S0 €90 700 B0 WO 000  °C

Fig. 1. DTA (continuous line) und TG curve (broken line)

o reprecentative sampdes



few quartz-carbonate floats delivered from Telkhola Formation have been found to have contained traces of
gold.

Eight distint auriferous hosts are encountered in the Pre- Cambrian green schist facies and they
have been tabulated below (Table -1, Figure -3).

NATURE OF GOLD

Free gold is rarely visible megascopically in the out-crops but gold grains of-0.08 to 0.2 mm
dimension are usually observed in the concentrates of the crushed rocks. Although no gold is observed in
polished sections examined so far, the presence of microscopic gold as well as preservation of rich
auriferous zones with sizable nuggets cannot be ruled out.

Gold recovered from the in-situ mineralization exhibits pale yellow to bright yellow and reddish
yellow, granular, flaky and sometime wedge-shaped. Purity test carried out on the two gold samples
indicated fineness of 94.1 and 99.9%.

Besides free gold, electrum is also known in the hydrothermal carbonates. Although no silver
has been identified from the in- situ source, a few samplecs resembling silvery colour have been detected
from the placers.

Gold content in different hosts vary from below the detection limit (0.03 gm/ton to 6.7 gm/ton).
Likewise, observed silver values range from 1 to 18 gm/ton. A majority of the auriferous hosts
containing megascopically visible gold in the concentrate show gold and silver values of 0.1 to 0.3
gm/ton and 4 to 8 gm/ton respectively, as compared to the background concentration of 0.002 gm/ton Au
and 0.08 gm/ton Ag in average in crustal rocks (Jensen and Bateman, 1981).

Traces of gold are also revealed in the rocks adjoining to such auriferous hosts. Gold values are
usually found considerably elevated, about 10 to 15 times higher than the crustal background values.

Among the known auriferous host rocks features such as quartzite, lode quartz and shear-zones

contain significant amount of megascopically visible gold and their chemical analysis show 1.5 10 6.7
gm/ton Au.

DISCUSSION

As the in-situ gold mineralization belongs to widely varied hosts, gold might possibly have
derived from different sources. Gold occurring in chlorite schist, quartz-chlorite schist, gneiss and massive
magnetite bodies, could have been deposited under sub- marine hydrothermal exhalation with the
dominance of volcanic activity as suggested by the presence of chlorite schist and gneiss which are the
metamorphic products of intermediate mafic and rhyolite flows respectively.
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Taking into account of the lithology of the host rocks, and associated sulphide minerals, the gold
mineralization is comparable to the London-Virginia, gold deposit, a historically known "gold pyrite belt"
in Virginia, which has produced a few tons to several thousand tons of gold. This deposit contains pyritic
ferruginous quartzite and quartz-mica schist as hosts in association with chlorite schist and magnetite
schist. The origin of such deposit has been suggested as submarine hydrothermal exhalation with
volcanic activity (Margret Mangan et al, 1984).

Gold association in quartzite, including magnetite rich pyritic and pebbly beds could be syn-
sedimentary, which is comparable to the Pre-Cambrian gold deposits enherent in quartz conglomerate and
quartzite occuring in Jacobina of Brazil and Witwaterstrand of South Africa. Originally gold could have

been deposited as disseminations of sub-microscopic to megascopic sizes and remobilization during
subsequent metamorphism might have increased their grain size resulting in the recoverable gold.

Presence of gold in lode quartz, hydrothermal carbonate and shear-zone could be related to

syntectonic hydrothermal activity which caused gold remobilization from the surrounding rocks, which
originally had traces of gold. s
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