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~xclusively with Ni-sulphides Of locked within a silicate lattice. Micromineralogi
<cal techniques involved include use of ore microscope with good resolution, scanning 
-electron microscope (SEM) and the electron microprobe. 
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This field workshop and seminar represented the culmination of a programme 
·()f work on the basement rocks of Sri Lanka which was embarked on by the Sri 
Lankan- German consortium some five years ago. The meeting was sponsored by 

-German Science Foundation, Project 134 of IGCP (Lower Crustal Processes), 
Institute of Fundamental Studies (IFS), Kandy, Geological Survey Department, 
-Colombo and Natural Resources, Energy and Science Authority, Colombo. The 
-conference provided an opportunity for many scientists frum outside Sri Lanka to 
visit.parts of Sri Lanka. More than 50 scientists attended the meeting including 
.representatives from Germany, U.K., USSR, Australia, India and Czechoslovakia. 

This meeting consisted of field trip for 4 days (plus two optional trips) and 
'seminar for 2 days at I.F.S., Kandy. 

The field excursions covered part of Highland Complex near Kandy and Wanni 
-Complex (West Vijayan Gneiss) near Kurunegala. The Highland Complex consists 
·of quartzites, pelites and marble with basic sills and dykes as well as a major layered 
intrusion (Kandy Intrusion) and granite gneiss (metagranite). All these rock types 
·.are in upper amphibolite to granulite facies and are deformed in four phases. 

ORIGIN OF LAYERING 

One of the controversial issues frequently discussed during the field excrusions 
'was the origin of layering. Prof. Voll who structurally mapped the terrain around 
Kandy believed that layering represents original stratigraphy wherein by composi

-tional banding in petites, quartzites and marbles equated with original bedding only 
.slightly modified. The other school of thought shared by Prof. Kroner and other 
British geologists, who have mapped similar high~grade terrains of Greenland and 
Antarctica, was that the layering represented pseudo stratigraphy, produced by 
-extreme deformation. In fact the intense deformation was responsible for obliterat-
.ing discordant relations of intrusives and for strongly attenuating the isoclinal fold 
limbs to resemble repetitive parallel bands. Features like Amitsoq Gneiss being cut 
.by a Ameralik dykes as in classical areas of Greenland are clearly seen near the 
Victoria dam. 
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IN~SITU CHARNOCKITIZATION 

Features of in-situ charnockitization which was similar to that of South India,. 
mainly the Kabbaldurga area of Karnataka and Ponmudi area of Kerala, were
noticed in the Digana and spectacular Kurunegala quarries. The consensus of the 
German Consortium was that the regional charnockitization event was earlier and 
the charnockite patches, veins and fracture selvedges were much younger events. 
unrelated to the main event. Geochemical studies have again confirmed the domi-· 
nant role of CO2 in these charnockitisation features. Precipitation of C from fluid 
during metamorphism was suggested for the origin of graphite in orthogneisses as in. 
Digana quarry. 

ORIGIN OF KADUGNNA W A GNEISSES 

Another controversial rock type is the Kadugnnawa gneisses which aTe essenti
ally amphibolites, and hornblende gneisses which Kroner interpreted as forming the
root zones of calc-alkaline batholiths of Alentians or Sierra Nevada. Voll on the
other hand argued that these represent a large cummulate gabbro~diorite-anorthosite
layered intrusions intensely deformed and metamorphosed, like the mafic complex in. 
the Ivrea zone of Italian Alps. 

STRUCTURES 

Excellent structures in the quarries around Kandy which represent large doubly' 
plunging synform (F 4 folds) alternating with narrow dome-like antiforms. This is. 
a fairly late structural event, the earlier phases being first flattening and stretching. 
and refolding by second and third generation folds. Certain ~ub~horizontal move
ment zones like the one at Digana were prominent for regional tectonic development •. 

WANNI GNEISSES 

The gneisses with basic enclaves and dykes, exposed in quarries near Kurunegala 
were similar to Peninsular gneiss of south India. They were of lower strain than. 
the Highland granulites and of lower metamorphic grade. These are termed as· 
Wanni Gneiss or Wanni Complex occurring to the west of Highland complex. The· 
interrelationship between Highland and Wanni Complexes is not yet resolved. 
sa tisfactorily. 

EVOLUTION OF HlGH-GRADE GNEISSIC TERRAINS 

Two days of seminar focussed attention on the evolution of high~grade gneiss. 
terrains of Sri Lanka and other regions of the World. 

The first day programme included the presentations on Sri Lanka. During: 
the first session under the chairmanship of Prof. K. H. Wedepohl, five papers were 
presented. V. Schenk and co~workers described metamorphic zonation in the, 
Highland Complex with pressures of 5-6 Kb in the west and 8-9 Kb in the south~ 
east with a clockwise P-T paths signifying isobaric cooling in the lower crust (900-
750°C) prior to tectonic uplift, J. R. Pohl described peralkaline rocks and carbo·· . 
natites related to rifting, bimodal ferro basaltic-rhyolite rocks related to continentaL 
extensional tectonics of southwest Group (now part of Highland complex) and 
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-calc-alkaline orthogneisses of Kandy area as related to subduction processes. A. 
Kroner described the new lithotectonic divisions of Sri Lanka, viz., Wanni, High
land and Vijayan complexes and visualised the connection of Sri Lankan terrain 
with the Pan-African Mozambique mobile belt. He also linked Vijayan Complex 
with the Yamato-Belgica complex of Eastern Antarctica and its collision with High
land Complex during the amalgamation of E and W Gondwanaland about 550 Ma 
.ago. S. Roernes and co-workers studied the C and 0 isotopes of high-grade rocks 
-of Sri Lanka and contended that CO2 influx on large scale was not proved, hut 
instead water-bearing fluid phase was present only for a short period during granulite 
facies metamorphism. D. J. A. C. Hapurarachchi described two episodes of meta
-morphism in Sri Lanka, the first pyroxene granuiite facies event followed by 
hornblende granulite to amphibolite facies. 

The second session was chaired by Prof. A. Kroner and six papers were 
presented. C. Evangelakakis and others spoke on the exsolution and ordering of 
feldspars in the Sri Lankan rocks and concluded that these features occurred during 
-different deformational and recrystallisation events. H. Kohler, S. T. Holy1 and 
-others presented new V-Pb, Sm-Nd and Rh-Sr dates on Sri Lankan rocks and 
,concluded that Highland Complex had an early history of 2.3 Ga, while Vijayan and 
Wanni Complexes are 1.1 Ga. old. These three units were involved in high-grade 
metamorphism about 600-550 Ma ago with mineral cooling events of 410-610 Ma. 

Rb-Sr studies have shown that their scatter about a reference isochron marks 
their proto lith age and not regional metamorphic event as usually interpreted. 
The authors expressed caution in the interpretations of Rb-Sr whole-rock ages in 
high-grade terrains. There was also a caution on the accuracy of Sm-Nd ages of 
~arnet because of possible inclusions and intergrowths within the mineral. M. Raith 
-described the regional gradient in palaeopressures from west to east. According 
to him the differential uplift of the Highland Complex into mid-crustal levels 
,(650-700°C/6-4 Kb) follow anticlockwise P-T trajectories. W. K. B. N. Prame 
·described the cordierite-bearing rocks of SW Sri Lanka and arrived at T ranges of 
725 ± 25°C for southern area and 650 ± 50cC for the northern areas. G. Voll 
-emphasised the compositional layering in the Sri Lankan High-grade terrain and 
explained crustal thickening by injection of granitic and basic sills into layer-like 
:stratigraphy. 

In the post-lunch session (III) under the chairmanship of Dr. C.R.L. Friend, ten 
papers concerned with tectonic evolution of high-grade gneiss terrains of Sri Lanka 
'were presented. G. Voll described the big layered intrusion fil1ing the large synform 
.around Kandy. He believed the calc-alkaline trend suggested for this intrusion was 
-spurious and was an artifact of mixing of unrelated granitic and basic rocks. P. W. 
Vitanage and others described the Highland and Wanni Complex as a thrust contact 
-of tectonic significance. R. Kleinschrodt described the deformational history of the 
Vijayan-Highland interface and believed that their relative movement should have 
been N-S rather than E directed thrusting postulated for it by others. O. VoH 
-described in detail the development of large synforms and antiforms forming the 
.Arenas near Kandy. L. M. Kreigsman described the structural evolution of Sri 
Lankan terrain from early isoclinal folding associated with pervasive sub-horizontal 
foliation and N-S lineation. These are refolded during later D3 and D4 events. 
-E-W lineations within eastern area are interpreted to suggest the thrusting of 
Highland on the Vijayan Complex. 
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In the final session of the day G. Buchel described the results of gravimetric
investigations into Highland-Vijayan contact and confirmed it as a W dipping thrust 
surface. C. C. Milienda il1ustrated element mobility during the incipient charno
ckite formation in the patchy charnockites of Kurunegala. P. G. Cooray described 
the sapphirine-bearing symplectites from Sri Lanka. T. C. Liew presented the
details of the Sm-Nd isotopic mapping of Sri Lanka, perhaps representing the first 
of its kind for such a large high-grade terrain. M. Ramakrishnan presented an 
overview of the granulite terrains and compared them with Sri Lanka. He also 
attempted the reconstruction of the mobile belts in the pre-rift configuration of 
Eastern Gondwana continent. Dr. Julie Vry was the Chairman. 

HlGH-GRADE TERRAIN OF OTHER REGIONS 

The second day was completely devoted to aspects of high-grade terrain of other 
regions. 

In the morning session, papers dealing mainly with South Indian gneiss-granu
lite terrain were presented and was chaired by B. Mahabaleswar. The aspects. 
covered were: the significance of incipient charnockitization within the granulite 
facies zone of south India with special reference to Palaghat gap (G. R. Ravindra 
Kumar); petrogenesis of Archaean grey gneisses of Karnataka (B. Mahabaleswar); 
synmetamorphic carbonic fluids of Nilgiri granulites (M. Raith) ; structural evolu
tion of gneiss granulite terrain of Dharwar (R. Srinivasan); sapphirine paragenesi~ 
from Gawler craton, Australia CR. L. Oliver) 

The second session was chaired by Prof. W. S. Schreyer and papers presented 
dealt with fluid channelization in Pikwitonei Domain, Canada (J. K. Vry); pro
grade and retrograde granulite facies boundaries in southern west Greenland 
(C. R. L. Friend); P-T paths in granulites of Eastern Antarctica (S. L. Harley);. 
fluids in high-grade rocks-isotope constraints on source and transport mechanism 
(D. Mattey) and P-T evolution of granulite complex rocks of NW Bohemia (J. Kot
kova). 

The post lunch session, under the chairmanship of P. G. Cooray, had four 
presentations: on charnockitization process CL. L. Perchuk); P-T conditions of 
metamorphism of granulites of Aldan shield CA. P. Smalov) ; Late Archaean tecto
nic assembly of western Greenland (C. R. L. Friend) and comparison of Antarctica. 
with other high-grade terrains (S. L. Harley). 

CONCLUDING SESSION 

A. W. Hoffman, co-ordinator of several group discussions of the German. 
Consortium, chaired the concluding session. The main themes focussed during 
this session included the nomenclature of lithotectonic units of Sri :Lanka, the 
nature of contacts between these units, use of model ages, timing of metamorphism 
and tectonic environment. There was consensus that the tectonic units from west 
to east be named as Wanni, Highland and Vijayan complex. The names, group,_ 
series etc., are abandoned in accordance with definitions in the latest North 
American Stratigraphic Code (1991). It was also the consensus that substantial 
advancement were made in understanding deep crustal processes and the outstand-· 
ing problems should continue to engage our constant attention through sustained 
studies. 
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Thus ended a most comprehensive briefing on the crystalline crust of Sri Lanka. 
Thanks to the efforts of friends from the Institute of Fundamental studies and 
Universities of Germany and many others for making this field workshop and 
:seminar a success. 

For the meeting a 59 page field guide of the crystalline crust of Sri Lanka was 
-published in English and became our bible on the excursions. Further, an abstract 
·volume containi.ng papers presented during the indoor meetings and a volume on 
the summary of research of German-Sri Lankan consortium on the crystalline crust 
-of Sri:Lanka were also published in English. Copies of these were also distributed 
to the participants along with the new geological, structural and metamorphic 
maps of Sri Lanka . 
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SECOND ORIENTATION COURSE IN GEMMOLOGY 

Gemstones account for as much as 17% of India's total export trade. India is 
-one of the few countries in the world that has a vast poten tial for development of 
'precious and semi-precious stones. These gem minerals have been exploited from 
·times immemorial. Even before the time of the glorious Roman Empire, India was 
.exporting many gemstones to various parts of the globe. The gemstones from 
Burma and Sri Lanka used to be processed in India and marketed from here. Even 
today India leads in processing gem minerals imported from Africa, South America, 
Australia and other places. 

Gemmology, indeed, is an integral part of the Earth Sciences. Of late, Earth 
Scientists have begun to realise the immense potentiality of the gem industry in our 
-country. Though India is rich in gem minerals, most stones appear to be of inferior 
quality. They can, however, be enhanced by recently developed techniques. Many 
<of the occurrences, especially in the tribal regions of Orissa, Madhya Pradesh 
..and Andhra Pradesh are yet to come to light. 

The Geological Society of India is striving to focus the attention of Earth 
Scientists to the traditions of Indian artisans in the field of gem trade, the methods 
-of prospecting for gem minerals, the study of the properties of those minerals and 
the process of enchancement of value of inferior stones. The Society successfully 
-conducted an Orientation Course in Gemmology at Bangalore from 28th to 31 st of 
JanuarY,1991. On similar lines, the Society piOposes to conduct a second Orienta
tion Course at Jaipur in Rajasthan. This Course in Gemmology is scheduled to 
be conducted in the last week of February/first week of March, 1992 for 5 days at 
.Jaipur, one of the leading centres of gemstones in the world. 

The course wil1 be conducted by experts from various branches of gemmology. 
There would be several lectures followed by practical demonstration on the varieties 
-of gem minerals and their properties, instruments used in identifying gemstones, 
prospecting for gemstone, enhancement of inferior stones, gem cutting and 
marketing. 

Persons who are desirous of undertaking this course are requested to get in 
·touch with Dr. B. P. Radhakrishna, Geological Society of India, P. B. 1922, 
(Javipuram, P.O. before 15th January, 1992 


