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Provenance of the Gem Deposits in Badalkumbura Region, Sri Lanka
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Abstract

Badalkumbura divisional secretariat which belongs to the Monaragala district of Uva
province is the well known for gem occurrences situated on the South-Eastern slope of
central uplands. Kumbukkan Oya and Menik Ganga are the main surface streams which are
annually recharged with mostly North-Eastern monsoonal rain flows across this region. Also,
both stream courses were supported by widely distributed perennial and seasonal drainage
network. According to the Monaragala - Panama 1:100000 geology map published by
Geological survey and mines bureau, Sri Lanka, this area belongs to the Highland Complex
close to the boundary of Highland and Vijayan complexes. With the aid of preliminary field
explorations, both primary and secondary gem occurrences were identified as gem fields.
Furthermore, extent and distribution of the identified gem fields were analysed using GIS and
Remote Sensing, and detailed maps were prepared. Based on this map, exploratory auger
sampling was carried out in selected sites representing particular gem field. Then, the gem
bearing gravel layer of each site was carefully selected from the sampled geological
successions and sieve analysis was carried out. Then graphical representation of particle size
distributions of each sample was compared with available references.

According to the field observations, garnet sillimanite graphite gneiss and impure marble are
the source rocks which were formed under silica under-saturate conditions at the Precambrian
times to occur both primary and the secondary gem deposits. Due to high weathering
susceptible mineralogical composition of both parent rocks give rise to form residual primary
gem deposits until they expose for denudation. On the other hand, denudation on such
primary residuals ends up with the formation of secondary gem deposits following the local
drainage network. Also, geomorphology along these drainage networks is the governing
factor to form a gem deposit at a specific localized point or a region. Ridge and valley uneven
topography of Northern and the North-Western region of the study area comprise mostly
weathered residual type gem deposits with the combination of secondary colluvial type gem
deposits. Due to violence nature of young stage river courses grab debris with gems from
those deposits and secondary alluvial type gem deposits were form when they meet the planer
morphology. Continuation of this process during the long period of time form extended
secondary gem deposits. Well graded particle size distribution curves also prove that
provenances of primary gem deposits and the secondary colluvial type gem deposits. Well
sorted particle size distributions are characterized by the identification of secondary alluvial
type gem deposits in this region.

Keywords: Gem, Provenance, Highland Complex
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Abstract

Estimation shows nearly one fourth of the total land area of Sri Lanka is potentially gem
bearing. Gem mining has been mostly confined to terrains predominantly underlain by
highland complex high grade metasedimentary rock suites. However, secondary gem deposits
are found in many parts of the island. Alluvium of Kumbukkan Oya is one of the major
favourable areas for secondary gem occurrences in Moneragala district, Sri Lanka.

Mining history was studied and stream sediments were collected during primary field visits in
the study area. Sieve analysis was performed and mineral identification were carried out
under the polarising microscope. Kumbukkan Oya stream origins from Lunugala area and
flows along well developed valleys and foremost tributaries intercept it at Badalkumbura
area. Its’ pertinent catchment area belongs to Highland Complex. Topographic altitude
changes at lower rates towards Monaragala area making the river up to matured phase and
allowing heavier clastic sediments to be deposited more easily with alluviums. Thus the
alluvium deposits composed of gem gravels due to their favourable depositional environment.
Gem mining is being carried out along either river banks in Badalkumbura, Nakkala,
Kumbukkana and Okkampitiya areas.

Two tributaries with the same name ‘Kuda Oya’ that originate from Badalkumbura area, bare
less transported gem stones within poorly sorted sediments with preserved crystal shapes
which may derived at the vicinity. Sub angular to rounded stones are observed with
moderately sorted sediments, dominantly towards Monaragala division that may have
transported from distances. Only alluvial forms of gem deposits are found in the areas
underlain by Vijayan rock suites, which are metamorphosed under the amphibolite facies
condition.

According to the field observations and the Monaragala-Panama 1:100000 geology map
published by Geological Survey and Mines Bureau the source rocks for genesis of the gems
may be predominantly khondalite, garnetiferous gneise and calc gneiss (skarn). Mining in
paleo river bed could be observed that consists of sandy clay, clayey silt and soil above the
gem bearing sediment bed. Depth to the gem bearing gravel beds varies from 2 to 7 meters
which are much shallower than the common Ratnapura gem beds. Therefore the deposition
may be a younger event or the upper profiles have been washed by the runoff. Yellow
sapphire, blue sapphire, geuda, tourmaline, spinal and garnet gem varieties are most
commonly identified in the Kumbukkan Oya gem field.
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Abstract

Gem mining in Sri Lanka has been laid into the practice using traditional techniques since its
commencement around twenty centuries earlier. Substantial environmental and social impacts
caused due to gem mining and associated activities, which has been arisen along with the
increment of the population density with respect to the land area. Management of these
impacts in a responsible manner is a huge challenge to the industry. Badulla district as one of
the major gem mining districts was the selected for the study. This study is a scientific
approach to assess the current gem mining methods with their environmental impacts with
the view of introduces eco-friendly gem mining methods. Approximately 98% of Gem
potential areas are belonging to Highland Complex of Sri Lankan metamorphic units and rest
of them lie on boundary between Highland and Vijayan Complexes. The area exhibits an
undulate morphology with an irregular network of streams which are controlled by the
underling geology and structures. Gems are being mined mainly from alluvial deposits in
river-cut valleys and in-situ deposits. They have been found mostly on steep sloppy areas
which directly cause for landslides as well as cutting failures.

There is no scientific systematic method for gem exploration has been used and traditional
methods based on penetrating ground with a pointed steel rod (illamkoora), historical mining
records, practical experiences, hypothesis, and oblations as well have been applied. About
50% of Illicit gem mining closer to small stream beds and natural forests such as Dummala
Ara, Namunukula areas have high impact on environmental strata. Favorable areas for gem
deposits can be scientifically investigated by using classification of remote sensing data,
depth as well as extent of the gem gravel bed in particular areas can be demarcated using geo
technical (Core drilling) and geo physical (GPR survey, Resistivity survey) survey. This will
minimize the environmental impacts due to unsystematic mining. Further, illicit mining and
malpractices should be discouraged and be introduced measures to mitigate their impacts
through awareness programs. Establishment of silt traps and pollution control dams may
minimize soil erosion, land degradation and excessive sedimentation in water bodies. River
dredging should be extremely limited to prevent river course alteration, to minimize bank
erosion and to control floods. Releasing mine drainage to water bodies is permissible only
after a systematic purification. A buffer zone may be demarcated around archaeological and
cultural sites. Further, proper systematic backfilling and compaction of the mined areas,
construction of retaining walls, soil nailing on unstable slopes are introducible in
rehabilitation of mined land. Mining at the toes of old landslides should be avoided.
Eventually, the industry could be redirected by publishing the gem potential maps resultant
from the identified scientific techniques and introducing community the environmental
friendly gem mining techniques facilitating sustainable development, according to national
development guidelines.
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Abstract

Kelani river bed in Pugoda area has been dredged for sand as a construction material for
many decadesmainly during dry seasons. Recently, a rush has been created among villagers
of this area, when they found gold and gems in considerable amounts in the very bottom of
the river bed believing it as a sudden fortunate gift from a God. It aroused the scientific
curiosity and therefore this study was conducted for the determination of scientific
background of the depositional environment for thisvaluable gemdeposit mainly focusing
geomorphology and other spatial factors.

Geology, geomorphology, structural geologyand fluvialsystem of the area, and the
mineralogy of the gold and gem bearing layer were scientifically examinedand integrated
using GIS to identify the possible factors for the formation of the deposit. According to the
microscopic mineralogical analysis of the gold and gem bearing layer, gold flakes and gem
minerals such as corundum, tourmaline, spinel, garnet and zircon were observed in allsieve
fractionsof 2mm, Imm, 500um, 250pm and 125um in varying percentages. Further,
sedimentological analysis revealed that, the sediments are poorly sorted and have been
transported a long distance for a long period, as indicated by their substantial roundness.
According to fluvial morphometric interpretations basedon topographical and satellite
imagery datathe bed-load and suspended materials which have beenaccumulatedfrom hilly
areas due to erosion, has tended to get deposited in thisfavourable lower-lying area.Moreover,
it was observed at the particular location that, the river has bent and a ridge of the bed rock
lies from left river bank up to the middle of the river flow pathright after the bend. They have
made this location a great calm depositional environment for the sediments. This tends this
location for the deposition of gold and gem bearing sedimentsconsiderably. Therefore, it is
concluded that geomorphology and other spatial factors havesignificantly contributed for the
formation of this alluvial gold and gem bearing deposit.

Keywords: Alluvial deposit, Geomorphology, Fluvial system, Gem
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