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Vokes's discussion on the above-mentioned article seems very timely espe

cially now when the results of the last ten years of modem geological studies 

on various aspects of Telemark supracrustal rocks are beginning to show 

up in print. 

Apart from an attempt to show things from a different angle, Vokes's 

comments give a feeling of urgency to the need for putting the various 

aspects of ore formation, metamorphism and timing of events encountered 

in the rocks of the Dalen area into prescribed conventional definitions. One 
should be cautious in doing so because of an inclination to centre many of 

the future arguments around prescribed ideas leaving aside considerations 

of factual information gathered in various studies. Since aur knowledge of 

the regional geology of Telemark rocks is of a limited nature at present, the 

above article has left things apen to the reader. For instance, mention of 

'no intrusive rocks occur in the present area' is plainly a descriptive note 

with respect to what ane can expect in the outlined area of interest and ob

viously carries no genetic implications as Vakes seems to have derived. In 
Hasan's Fig. 1 ane notices granitic bodies within a few miles of the Dalen 
area and one cannot visualize a handier source, if applicable, of ore-forming 
fluids right there. On the other hand, if ane is contemplating a source of 
metals through metamorphism of sediments producing a carrier fluid (mo
bilizate), the presence of nearby granite can also be linked to the same. In 
the writer's opinion the two are very much related in space while differing 

in time of their emplacement. The chain of events leading to this metamor

phism, related production of granitic mobilizate, ore-forming fractions and the 

physical aspect of various levels of granitic and vein intrusions in the Tele

mark area carry one striking identity of being phases of one single crustal 

event of Telemarkian Orogeny (950 ± 150 m.y., Kulp & Neumann 1961). 

As more radiometric age data of various minerals and rocks of Telemark 

accumulate the events can then be threaded with more scientific confidence 

in the light of field relationships. Any attempt to correlate one class of 

radiometric data from an area to that of physically similar material from 

another area would tend to be premature in the writer's opinion. 



328 NOTE 

Coming to some specific aspects of Vokes's discussion regarding deforma

tion seen in Askom veins in Hasan's Figs. 7 and 8, one will note that crumples 

shown by tourmaline layers in quartz vein are distinctly caused by slip along 

bounding joint surfaces which in turn are the result of a release of strain 

built up during a preceding major phase of deformation. Thus a sequence of 

deformation of rocks in the area would be: 

(1) Major phase of folding and metamorphism. 

(2) Major phase of tilt of fold axis. 

(3) Production of sub-horizontal joints (which house the veins). 

(4) Quartz-ore vein emplacement and subsequent adjustment along the 

joint (slip) causing crumpling of the vein. 

The deformation of veins took place typically by flexural slip. Sulphides 

may have annealed at this stage (molybdenum along fracture planes in Fig. 
7), but attainment of temperatures close to the 'hypothermal' stage is unlikely 
to have taken place. Thus a recrystallization of Dalen-Askom ore during the 

major phase of epidote-amphibolite grade metamorphism does not seem to 
have been likely. However, the metamorphism appears to have provided all 

the necessary elements of mineralization. Some minor recrystallization (an
nealing = mobilization) of sulphides during the last structural adjustment 

seems more obvious as mentioned above and also in Hasan's article. Corre

lation of these late events to Caledonian Orogeny andfor Permian epirogenic 
movements noticeable within geologically effective distances from the present 

area is considered beyond the scope and purpose of the article in question. 

Vokes has presented very interesting similarities shown between various 
Norwegian sulphide deposits as regards supergene changes in bornite and 
chalcopyrite. Presence of striking similarities. of structure between chalco
pyrite and chalcocite do not necessarily rule out differences in optical char

acteristics like colour (?), reflectivity and relief on which identification in 
Fig. 16 is based. 

I agree with Vokes on a cautious approach one should exercise while 
interpreting exsolution textures to bear any relationship to temperart:ure of ore 

formation. Sulphur fugacity and partial oxygen pressure have definitely 

been shown to be major faotors controlling a mineralogical thermometer in 

sulphide systems. In the absence of any chemical and experimental work on 

the present ores the writer feels it appropriate to suggest a 'ball park' figure, 

although questionable on the above grounds. It is hoped that it may incite 

further studies on Dalen-Askom ores on these lines. 
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