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1. Introduction 

The occurrence of copper-iron ore at Seruwila, K.E. Sri Lanka, was discovered by 
the Geological Survey in 1971, during the systematic mapping programme of the 
Island on the reconnaissance scale of 1 : 63, 360 (1 inch to a mile). Detailed investiga- 
tions at this prospect commenced in 1972, and included large scale mapping of the 
mineralized area, ground magnetometer reconnaissance and detailed surveys. A 
geochemical pro~pecting programme which included the collection of soil samples 
along tb.e geophysical grid lines was initiated in 1976, but was abandoned as the area 
was found to be highly distdrbed due to the past mining and agricultural activities. 
Abandoned pits with scattered magnetite and secondary copper minerals were traced 
and found to lie along the negative magnetic anomalies which show a high concentra- 
tion of ore.6 The area which is thickly forested is inaccessible and the access was 
from th,- survey lines set out on a grid of 20 metres. Drilling investigations carried 
out so far have revealed that the ore bodies containing magnetite and copper 
sulphides are lenticular in shape and concordant with the dip and strike of the host- 
rocks. The lenses of ore could vary from 1 - 10 metres in thickness. A report released 
by the Geological Survey in June 1977, incorporates the exploration work can'ied 
out up to the end of 1976. Since this prospect is the first base-metal find in Sri Lanka, 
the need for a detailed exploration programme, with the main objective of the 
assessment of grade and quantity was essential for the proper evaluation of Jhe 6re 
minerals present. 

The feasibility studies for the exploitation of ore, if proved in economic quantities, 
will follow and a decision will be taken by the Government of Sri Lanka on the 
financing and execution of this mining venture. Since the Geological Survey is not 
properly geared to undertake an exploration programme of such magnitude, a 
world-wide tender was called for this project in 1977 with technical assistance from 
existing aid programmes in various countries. The offers were evaluated at the 
Ministry of Industries and Scientific Affairs and the B.R.G.M. jn France was successful 
in getting the tender in early 1979. The detailed exploration programme at Seruwila 
commenced in July 1979 and was carried out jointly by the French BRGM and the 
Geological Survey Dept. The State Mining and Mineral Development Corporation 
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provided all the iilfra-structure facilities to sxiccessfully complete this p r o p m e  
three months ahead of schedule. The author was offered a fellowship to undergo 
training in various aspects of mineral explo~ation at the Institute of Geological 
Sciences in Grezt Britain under the Technical Assistance Scheme of the Colombo 
Plan from March-October 1978. During this training period the Seruwila-ore samples 
were studied in detail under the guidance of Mr. P. R. Simpson of the Applied 
Mineralogy Unit. This report incorporates the work cariied out in U.K. with the 
main objectives of identif>ing the various ore minerals and also to unravel the 
tectonic setting and thus understand the genesis. This work also included a 
geochemical study of the ores and host-rocks. 

2. General Geology of the Prospect 

Seruwila falls on the boundary of the 1" Geological s'neets of Trincomalee and 
Katheraveli and the area is underlain by 11igh grade metamorphic rocks of Precam- 
brian age, To the north-west of the area of mineralization, granulite facies rocks 
such as charnockites and qua~tzites are predominant and to the south-east, granites 
granitic gneisses and hornblende-biotite gneisses are the major rock types. The 
former rocks are grouped under the Highland Series andthe latter forms the Vijayan- 
Series. These two Iithological zones are the major divisions of the Archean terrain 
of Sri Lanka.2 The reconnaissance and detailed mapping of the SeruvJila zrea reveal 
ed that the ore mineralization was at the boundary of the Highlands and tlie Vijayans. 

The Seruwila area is flat but the distribution of outcrops is good. The main 
exposures are granites with pink feldspar, granitic gneisses, lzornblende biotite 
gneisses (Vijayan) and charnockites and quartzites (Highlands). Dolerite, dykes 
were observed mainly in the mineralized zone and these dolerites have tholeiitic affini- 
ties. Magnetite outcrops varying from 1-5 metres in length were seen in the mineral- 
ized zone. The host-rock for mineralization is an ultra-basic rock, highly weathered 
on the surface with secondary copper minerals such as malachite and azurite. Fresh 
host rocks were examined in detail after the surface drilling commenced and the 
minerals present are scapolite, hornblende, fluor-tremolite, apatite, diopside, with 
subordinate plagioclase (sodic-oligoclase), rare olivine and pathite. These ultta- 
baric rocks are highly altered and fractured with filling of secondary carbonate mi- 
nerals. Some drill cores have shown veins of anhyd~ite in the host rocks. It is diffi- 
cult to study both the mineralogical and chemical composition of the original rock 
due to the high degree of alteration. Nevertheless the host rocks appear to have 
gabbroic affinities that grade into monzonites. Rocks similar'to granodiorites are 
also associated with the ultra-basic rocks and exposed to the north-east of the prospect. 
Scapolite forms an important constituent of the ultra-basic rock and crystals upto 
2 cms \long were seen in some cores. The granites and granitic gneisses occur as 
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low outcrops which are concordant to the ultra-basic rocks and the ore-bodies. These 
rocks are mainly composed of orthoclase and perthite with biotite and hornblende 
and grade into the hornblende biotite gneisses which are exposed to the south-east of 
the prospect. 

A band of limestones (Marble ?) was seen at the contact of the mineralized zone 
with the country rocks to the north-east and is highly weathered. This limestone is 
coarse-grained with olivine (f~yalite). A coarse gtained Anorthosite was observed 
closely associated with the limestone. The composition of the plagioclase in the anor- 
thosite is labradorite. This is the first recorded occurlence of anorthosite in Sb 
Eanka and can be compared with other Precambrian anorthosites in India, Africa, 
Madagascar and Antarctica as seen in the fits for Gondwanaland.12 The regional 
strike of the area in N 50" E with steep dips of 70" - 80" to the northwest. 

In a stereographic projection of the attitude of rocks in the Seruwila area there is 
evidence for parallel repetition of beds thus indicating isoclinal folding. 

3. Ore - Mineralogy 

Nine three-inch core samples of ore, disseminated ore. host rocks, limestones and 
granites were examined under both reflected and transmitted light in order to under- 
stand the relationships of silicate minerals to the ore minerals. Most of the samples 
wele from Hole 16 put down at the southern part of the Seruwila prospect. This 
hole was selected as it hcd intersected limestones at depth and these samples have 
disseminated sulphides. The ore-mineralization at Seruwila is mainly catagorised as:- 

(a) Massive magnetite - sulphide ore. 
(b) Di~seminated magnetite - subhide ore. 
(c) Trace-mineralization in ultra-basic host. 

The massive magnetite-sulphide ore bodies vary in thickness from 1-10 metres and 
are very coarse-grainkd with magnetite, chalcopyrite, pynhotite and pyrite. The 
disseminated ores are mainly composed of magnetite, chalcopyrite, pyrrhotite, 
pyrite and the gangue minerals are scapolite, apatite, tremolite, diopside and horn- 
blende. It was observed that chalcopyrite is comparatively well-developed in the 
massive ores compared with the disseminated ores, thus giving a higher copper con, 
tent for the massive type. In drill hole 14 the reverse order was seen and thus the 
earlier observation cannot be generalized for the entire area. 

The sulphides in the limestone (marble) sample S/l6/22 were of special interest 
as this sample showed a very ccarse grained texture. The sulphides are mainly pyrr, 
hotite, pyrite with less chalcop]rite and magnetite. Pentlandite in the form of ex- 
solution flames were seen in well developed p~rrhotite crystals and theso flames were 
oriented parallel to each other and at right angles to the crystal length. The section 
was also studied under the election microprobe using energy dispersive analyses and 
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the "flames" were confirmed as pentlandite with a composition of approximately 
Fe 32-37 % Co 13-19 % and Ni 8-13 2. The cobalt content of the pentlandite was 
higher than the nickel and this fact was also revealed by the trace-element data for the 
sample determined on the emission spectrograph. 

The limestones ale coarse grained with calcite as a mzjor constituent. Apatite 
and olivine occur as accessory minerals. Secondary carbonate veins were seen 
along fractures of the section and these veins contain sulphide minerals. Valleriite 
(Cu FeS,) (Mg A1 Fe (OH)*) was also identified in these veins. Valleriite has also been 
recorded from Palaborawa carbonatites with copper minera!izations and the occur- 
rence of Valleriite in the Seruwila ores may pose problems in the floatation of sul- 
phides as encountered at PaIaborawa. The elect~onmicroprobe studies have also 
rerevaled smythite (51.1 % Fe 45.2 % S) occurring as an alteration product of pyirho- 
tite in the limestones. Secondary veins contajning serpentinite, anhydrite or gypsum 
are alao present. 

Tbe sections examined revealed that secondary carbonate veins are present in the 
massive ores, disseminated ores, host-rocks carrying ores and limestones. These 
veins have sulphides (mainly pyrite, chalcopyrite and pyrrhotite) and secondary, 
magnetite. Therefore two phases of mineralization have been identified at Seruwila 
an earlier phase of massive magnetite and sulphides and a later phase of secondary 
magnetite and sulphides. The host rccks and their silicate minerals were examined 
in detail in order to understand the genesis of the ore. Scapolite is the most predo- 
minant mineral and occurs as well developed laths showing straight extinction and is 
closely associated with sodic-plagioclase. Wen developed laths of t m o l i t e  showing 
high birefrengence were also seen. Hornblende was present in the form of large 
crystals with a pleochroism from green to blown. In the sections examined, augite 
and diopside are subordinate to hornblende, scapolite and tremolite. Plagioclase is 
of the sodic variety and was seen as large laths with alteration to sericite. Apatite 
was mainly in the form of sub-rounded to oval grains with numerous cracks and com- 
monly seen as inclusions in magnetite. One granite sample (3116148) was studied 
and the- mineralogical composition was mainly quartz and perthite with scarce 
hoinblende. The section was from the contact ofr the granite with the ultra-basic 
rock.The contact was sharp and the granite did not show ore minerals except 
for a few scattered grains of sulphides. 

4. Geochemistry of the Ore and Host Rocks 

20 samples were analysed for the major and trace elements in order to ascertainthe 
genetic relationships of the ore minerals to the host rocks and the granites. The 
samples were arranged i ~ t o  four groups (a) massive sulphide-magnetite ore . 
(b) disseminated ore (c) ultra-basic rock with trace mineralization (d) granites and 
granite gneisses. 
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I The major elements were determined on the Telsec-l,8 probe by direct electron 
excitation X-ray spectrometry and the trace elements on the Jarrell-Ash emission 
spectrometer at the Geochemical Division. Prior to the analyses each sample 
was scanned on the X-ray fluorescene spectrometer to get an idea about the trace 
elements present. Copper could not be determined by emission-spectrometry as 
most of the ores (massive and disseminated) and host rocks had values far above the 
range of upper values of the standards. The iron values as total Fe,O, were ex- 
tremely high especially for the ores and thus the results are questionable. The high 
iron and copper values may have a certain amount of interference on the results of the 
other elements. The ultra basic rocks have a silica content varying from 34.70% to 
51.61 % and this variation could be related to  the total iron content. The silica 
in the the disseminated ore showed a high variation from 7.39% - 36.30% and could 
be again related to the total iron. The massive sulphide - magnetite ores are ex- 
tremely rich in iron with values up to  99.05 "/, Fe,O, (as total iron). The typical host 
rocks analysed are comparatively low in magnesia with high calcium and sodium. 

The most interesting feature in the increase of fluorine with the total iron content 
(Fe203) and this variation was observed for all the samples examined except 
for the granites. The mineral phases that contain fluorine in the assemblages are 
apatite, tremolite and hornblende but it appears that there is a preferential enrich- 
ment by fluorine in magnetite as compared to the silicate and phosphate. The 
si,dcance of this discovery will be discussed later. However the interference of 
iron on the fluorine values by the /3 - probe method cannot be ruled out at this 
stage and further work on this result will be carried out on the separated pure magne- 
tite samples by analysing for fluorine by another method. 

I 

The trace-element data have revealed that the massive sulphide-magnetite ores are 
enriched in Co, Ni, Zn, Bi, Be, Ag, Pb and V as compared with the dissemina- 
ted ore, ultra-basic locks and the limestones. All these elements show a general 
tendency to increase with iron pointing to the fact that the trace-element con- 
centrations may be in the magnetite and the sulphides or existing as discrete mineral 
phases intergrown with the major opaque phases. The low chromium and man- 
ganese values in a11 the samples analysed show that these elements are depleted in the 
environment of mineralization. The limestones analysed are depleted in the traces 
that are significant from the massive and disseminated ores but show the presence 
of silver (1.5 - 2.8 ppm) and comparatively high manganese values (437-754 ppm). 
The high Y, La, Sr and Ba values in limestones as compared with the other rocks are 
significant but it cannot be conclusively proved that the limestones are carbonatites 
without the presence of indicator minerals such as pyrochlore. The ultra-basic 
rocks are comparatively high in Cr, Mn and Zr. The high chromium values in 
the ultra-basic rocks may be attributed to the presence of pyroxene and rare olivine. 
The granites and granitic gneisses are enriched in Sr, Ba and Rb, depleted in all 
heavy trace elements but shows the presence of beryllium. This may be due to the 
albitisation of these granites and gneisses. 



5. Tectonic setting of the Seruwila Prospect 

As described earlier, the Seruwila copper-magnetite prospect is at the margin between 
the Higlllnnd Series and the Vijayan Series-both composed of high grade metamor- 
phic rocks of Archean age. A recent grakity sunrey of the entire Island on a grid 
oC approximately 4 miles indicated a significznt gravity low of an amplitude of ap- 
proximately - 25 milliga!~. This gravity low was obsefved running along the eastern 
boundary of the Highland S~r ies .~  The geological interpretation of this gravity 
low shows that the contact between the Highlands and the Vijayans is a trust zone. 
The Highland Series 1s overtl~rusting the Vijayan Series s t  a fsirly high ansle. The 
geological evidence for a trust contact along this boundary is :- 

I .  The presence of brecciated silicified rocks and calc-gneiss~~ with tectonic 
brezcias in the e:istern part of the Polonnaru\va shzet.l4 

2. The prcsence cf cir~ulilr dollies of serpenti~~ite along the Highland - Vijaysn 
contact in tile south-enst cjf the Island. 

3. The submsrine canyon with wall 1.350 meters 11.igh zt Trincomalee conti- 
guous with the Highland-Vijayan contact. 

The highly crushed and altered nature of the host rocks at Seruwila zt the Highland- 
Vijayan contact clearly indicates tllnt the nineidi~ation is at z tectonic trust- 
plme that appears to be extensive and could extend dong the belt which is approxi- 
mdtely 10 n~iles wide and 330 miles long. This belt runs dong the Highland 
boundary fro111 thc no~th-eastern coast to the south-eastern coast of the Island. 

An attempt is nov~. made to understand tllc genesis of the Seruwila ores wit11 the 
assel~lbled ore-nzincri~~logical and geochemical data in the light of its tectonic setting 
along a trust plane. 

6.  Genesis of the Seruwild Ores 

It is quite clear from the examination of the host-rocks that the silicate minerals, 
scapolite. tremolite. apatite, hornblende and pyroxene are predominant. The 
unusual development of scapolite was give11 much thought as tlus mineral is conlpara- 
tively rare in ore-assemblages. From the mineralogical examination of the sanlples 
it is clear that scapolits is post-magmatic. The association of scapolite with magne- 
tite has been reported from mineral deposits characterised by very large nletal re- 
sources specially in Russia - Kacharskoya. Sarabayskoe and Sokolotskoe fro111 the 
Kazakhstan USSR.'3 In these deposits the amount of scapolite is comparable with 
the quantity of magnetite. Scapolite 11% also been recorded from near-ore metaso- 
matites in a metasomatic magnetite deposit of Katanga.5 Scapolite is also recorded 
from the magnetite deposits of the Swedish Lapland and in Kiruna ores. It is thus 
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appzTer~t that the association of sczpolite with the Sexwila ores may be significant 
and help in understanding the genesis of the ore. The association of ~capolite and 
apatite clea~iy shows that the ore-fomicg solutiors were bch in chlorine and fluorine 
th.vs poi~titing to an association with a marine environment. Regional scapoliti- 
zaticn can also take place when tb.e original sedimentary-volcanic sequence has 
significant intercalations of evapcrite minerals such as halite, gypsum and anlly- 
drite. Such beds are sources of el, S, B, Na, Ca and possibly Sr.ll Scapolite 
is generally formed from alkaline sol~tions and the reactions tend to proceed with 
increasing acidity of the environment. The entr:~ cf f!norine into the apatite at this 
stage may be due to its higher eleclronegati~~ity as compxed to chlorine and possi- 
bly the a~jdic nature of the ore solatioils. 

From the orc-minelalo$cal studies there is evidence of scapolite beicg later than 
thc ore. The scapolite replgces the ore 2nd cuts it completely. This feature may 
be a resuit of serpenrinisaeion precesses effecting the host-rocks at shallow depth as 
part of a system rezcting w i ' t  circulating sea water. The circulztion of sea--mter 
may have been driven by a convecting cell attribzted lo a central hot-spot from 
the upper mantle. Thus there is cvicience to conclude that the Seruwila ores were 
formed in a marine environment due to the kterzction of sea-w&er with the ore 
bearing solutions. It was also observed that the fluorine content of the mzssive and 
disseminated ores increase with the increasiag iron-co~tent. If this discovery 1s 
ploved beyond d ~ i l b t  by determining ihe fluorine content on the above by an 
alternative method, then ihe fluorine zcted as a mode of conveyance for the 
mineralized fluids. Thus there is evidence to conclude thzt two generzrions of oxi6es 
are present in the Seruwila ores. 

1. Oxides related to formation of the rocks or initial ore development, 
(Primary magnetite, chalcopyrite, pyrite, pylrhotite). 

2. Oxides formed as a result of late oxidation reactions (secondary magnetite, 
chalcopyrite, pyrite, pyrrhotlte). 

Attention is now drawn as to how the Semwils ores reached the present areas of 
deposition in xelation to the tectonic Setting and Bn zpplication of the modem plate 
tectonic theories to environments of ore dqposition may be considered. Although 
the relation ship of ore genesis to plate tectonics is not generally clear in Old Precam- 
brian shield areas, there are certain schools of thocght who believe that global 
tectonic processes in locks dating back to 600 m.y. and possibly up to 2200 m.y. 
are similar to those that occurred in relatively younger geological periods. 
An attempt is now made to reconstruct the events that took place during the 
emplacement of the Seruwila ores. It must be emphasised that it is rather premature 
to constmct a pla.te-tectonic model with the available data, but analogies to younger 
ophiolite belts &re d~awn to bring out the similaities of the Seruwila ores to the 
tectonic environments of such belts. An ophiolite belt could be identified by its 
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tectonic setting and also by lithological g~oups which characterise a marine influence. 
The trace-element study of the magnetite at Seruwila has pointed to a volcanogenic- 
sedimentary origin6 et al. and may have been deposited by volcanogenic- 
sedimentary processes. 

The scattered occurrence of chert beds in the mineralized zone may also strengthen 
the case for a sedimentary environment. The limestones which have secondary 
serpentinite veins and also anhqdrite may be or a sedimentary nature, but the possi- 
bility of thcse limestones being carbonatites cannot be resolved due to the lack of 
geochemical data. The ultra-basic rocks which have gabbroic affinities may also 
fit into an ophiolite sequences. The tectonic emplacement of serpentinite bodies to 
the south along the Highland-Vijayan thrust contact is also significant. The granites 
at Seruwila have some a8rin;ties to Hercynian ganites in Europe due to thehigh 
content of barium and rubidium and may be considered to be post collision type.' 
Thus the above lithological types have some similariiies to idealized complete ophio- 
lite sequexces from valious pa t s  of the world such as Cyprus, Red Sea, etc. The 
tectonic setting at Seruwila also indi~ates that the ophiolites have been significantly 
altered and crushed into a 'melange'. 

The 1ime;torzes zt Seruwila contain magnetite. apatite and subordinate sulphides. 
Such limestones are cominon in th-e Pacific basin along the line of orogenic activity 
in the eastern margin of the American continents and spreads to Japan, Australia 
and Malaya.lo In this paperlo tl~ere is a reference to a mine at Kamishi in Japan 
where a body of granodiorite and associated igneous rocks intrudes a sequence of 
Mesozoic iimestnaes, shales and sandstones. An extensive skarn and hornfels zone 
de~reloped along the contact and lenticular bodies of massive magnetite were 
depositcd in and adjacent to the skam. Minor amounts of haematite, chalcopyrite, 
bornite, pyrite and pyrrhotite, sphalerite. Gelena. gold and silver are dissemi- 
nated in the magnetite. The trace element data on the Seruwila ores and the 
presence of limestones with magnetite and apatite points to a similar mode of orc 
formation as at the Japanese occurrence. The probable sequence of events for ore- 
mineralization at Seruwila can be summarised as follows:- 

1. Volcanic eruption below the ocean floor (submarine volcanism) in the 
form of a strato-volcano giving rise to magma at depth. 

2. A deep seated rift in the oceanic and continental cidust reaching the mantle 
brought up the ore bearing fluids and magma thus giving rise to massive 
copper-magnetite ores and original host rocks (gabbros). 

3. The movement of the above magma and separated ore, solutions was in a 
fluorii~e and chlorine rich environment (due to marine influence) thus giving 
rise to a second generation of oxide formation due to late oxidation reactions. 
At this stage widespread scapolitisation of the host rock took place. 
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4. The thrusting of the ocean floor over the Vijayan Series. This tectonic move- 
ment may have been caused by excess pressure on the Vijayan in a north- 
west direction. The ocean floor was thus obducted to form a 'melange' 
at the margin of the Highlands and 'C'ijayans. 

It is not clear as to the stage at itwhich granites and limestosles were fornled in the 
above sequence. The granites may be post-collision in nature and formed after the 
Vijayans collided with the Highlands 2nd may be deep-seated younger granites. If 
this assumpiion is correct the granites have to be younger than the ore mineralization 
at Seruwila. The limestones may be igneous in origin a ~ d  formed from a carbonate 
magma or may be metamorphosed calcareo~is sediments of the ocean floor. 

The above sequence of events point to the fact that the mineralization at Seruwila 
was of a submarine-volcanic type and formed due to the fumarolic aciivity of a strato- 
volcano below the ocean floor. The mineralized solutions were bro~ght to the areas 
of deposition by sea wzter circulation driven by a convecting cell with the heat gene;- 
ated from a central hot - spot. The formation of ores is thus a part of the abducting 
process (uplift) and the ores have formed due to the reaction of ore solutions with 
convecting sea-water. Lzter oxidation reactions of the hydrothermal fluids tl~txs gave 
rise to late oxide ores which is a second phase of ore formation. The lenticular nature 
of the ole-bodies was the result of the overthrusting thus giving rise to a 'skarn' type 
similar to the Japanese occufrence described ezirlier. Therefore tlie overall chara- 
teristics of the tectonic setting at Seruwila is similar to that of an obducted ophiolite 
belt and the mineralization has similzrities to a 'bessbi type' formed by continental 
co1lision.g Such types of ore bodies are generally absent or rare in the ArcheaJ  
Pyrite - chalcopyrite ore bodies of this nature are common in ophiolites that show 
an early stage of orogenic activity and are generated at ocean ridge - rift environ- 
ment during the initial stages of separation of continental blocks. Tlze abundance 
of copper and iron in cupreous pyrite deposits suggest that tb.ese metals in  the vol- 
canogenic family of deposits ale mainly of ocean crust-mantle deri~ation.~ 

7. The Relationship of Mineralization at Seruwila to C ~ n t i n e n ~ l  drift by Ocean Floor 
Spreading 

The recent reconstruction of Gondwanaland fits Sri Lznka at the interspace between 
Antarctica, Africa,' Madagascar and India. Smith and Hallamf2 detached Sri 
Lanka from India and by inspection fitted it further south. This fit is at 130 m. y. 
and the present position of Sri Lanka with respect to India was reached at about , 

100 m. y.' In the spreading history of the southern Indian Ocean from 130 m.y. 
to the present it is observed that Sri Lanka underwent an anti-clockwise rotation 
wit11 its movement with the Indian sub-continent north-wards. The eastern margin 
of Sri Lanka at 130 m. y. (upper cretaceous) was in line with the continental margin 



of Antarctica and with the separation of the Island from Antzrctica: a deep rift at 
the eastern part of Sri Lanka deve!oped, thus giving rise to a narrow opening bexween 
the Highlands 2nd the Vijz.yans. The sub-marinc vo!cznic activity giving rise to 
strato-volcanoes may he related to this period (Upper Cretaceous). With the nor- 
thern fligk1.t of Srl Lanka with the Indian sub-contizent much pressure was applied 
on the Vijayan and the narrow opcning of the sea between the Highlands and Vijayans 
closed thus 0bductin.g the ocean floor. TI1w the mineralized beIt 2t Seruwila which 
runs south for oveI 250 miles may ha-ve charzcteristics of a nzrrow oceanic crust of a 
nzargiaal sea. Ht must be stresscd that tl.,is interp~etation is somewhat speculative 
and it will be critic21 at this stage to d2.k the sulpEde Iri~eralization .to prove this 
p o i ~ t .  It is thus tentatively suggested t h d  the ore-mineralization at Seruv~ila may 
haw taker, place during the Upper Cretaceom period (130 - 100 m. y.) and is 
extensive along the Highland-Vijayan boundary. 

8. Present Interpretdtioa of the Tecto~ic E~vironment at Seruwila and its Bewing 
on Pwtnre Exh;Ioraaion Programmes 

It is no:;. evident th2.t tlie ore-mineralization at Seruwila is along a deep sezted thrust 
zone at the contact between the two rnrLjor lithelogical divisions-Highlands and 
Vija.yans. This deep seated i h ~ u s t  is tentatively inte~preted as m obducted ophiolite 
belt which has undeigone a very Eigh degree of alteration and defornlation due to 
th-e coliison and overicling of the HigbJa~trrds./Viji?yans. Thu? the lithological charac- 
terlstis and the tectonic setiing at Seluvrila is sinilar to a 'melange' from ophio- 
lite belts in other parts of the world specially in Cyprus and the Red Sea. 

This obducted ophiolite zone (melange) is mineralized at Seruwila and is rich in iron 
(magnetite) and sulphidcs (mainly copper). Tll-ere are indications of minor amounts 
of nickel (pemlandtite rich in cobalt) silver and bismuth. The limestones wlxich 
arc exposed at the north-x7cstcrn con'tact of the mineralized zone with- the country 
rocks were examined in detail for the first time 2nd contain sulpli.idcs wiih. traces of 
silver. This contztact zone has to be very cardully stu.4ied for possible cobalt-nickel 
mineralization. The tectonic interpretation o i  the Seruwila ores attempted in this 
paper leads to new ideas of ore mineralization md it appears that hot magmatic or 
rccircu1a.tin.g brines were il~volved. Thus this marine environment will be encoura- 
ging for extensive base-metal mineralization along this thntst contact (ophiolite belt?) 
which runs for about 250 miles. Metals such. s-s copper. cobalt. nickel and zinc are a 
possibility along this zone. It Is noted ekat precious metals such 2s gold and silver may 
be encountered in such an enviro~.n~ent. The possiji1;ty of hydrothermal platinum ores 
have to be kept in mind as most platinum miner~ls a.re associ~tcd with cb.a!copyrite. 
In the New Rambler Mine, UTyoming,8 the p1atinu.m metals are derived by the hydro- 
thermal leaching of a meta-gabbroic complex similar to Seruwjla. The presence of 
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circu1a.r bodies of serpentinite to the south of Seru.rvlla dong the tlrrust zone IS 

encouraging and these bodies have not been exainined in detail so far. Kimberlites 
too occuf in deep seated fractures and this fact has to be kept in mind when the 
mineralized belt is examined in detail. 

The work carried out at the Geochemical Division of the Institute of Geological 
Sciences in London has conclusiveIy proved t h ~ t  the tectonic setting and the host 
rocks at Seruwila are definitely favourable for base metal and possibly precious metal 
ore-emplacement. Therefore a detailed exploration programrfie has to be initiated 
to examine in detail this entire belt which is approximately 2500 sc! nriles in extent. 

The Geological Survey of Sri Lanka can undertake such a task with assistance from 
foreign suiveys under existing technical assistance programmes. It must be stiessed 
that embarking on such an. expioration programme very eariy may eventually pay very 
lich. dividends and give an unimaginable boost-up to  the Sli Lankan economy if 
base metals and possibly precious metals are proved to be present in large quantities 
which would warrant exploitation. 
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Head of the Applied Mineralogy Unit are acknowledged for kindly making arrange- 
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1978. Dr. J. V. Hepworth, Head of the Asian Region Overseas Division of the I.G. 
S. showed a keen interest on the work ca~ried out and also recomnlended the Analq- 
tical work. I am also grateful to Mr. P. J. Moore. Assistant Direcior and Head of 
the Geochemical Division of the I. G. S. for m~king available all the facilities to carry 
out this ptoject which was undertaken as a part of a Technical Assistance Training 
Programme during the tenuie of a fellowship awarded by the British Government 
und:r the Colombo - Plan in 1978. M3 thanks are due to Mr. P. R. Simpson and 
Dr. J. Bowles for reading the manuscdpt and making valuable suggestions and com- 
ments. This paper is published with the kind permission of the Director. Geological 
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