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GEOLOGICAL MAP OF THE GLEN URQUHART COMPLEX 

Fig.2 G.H. Francis' (1964) geological map of the Urquhart Complex 
(not necessarily accepted by the present author!) 



gneiss) was also the same as the stratigraphic succession, i.e . that the 
limestone was older than the psammitic gneiss. Hence if you consider 
the latter to be Moine, the former might well be Lewisian. But, as we 
have seen, the structural succession is different in different places, and 
there are nowhere any sedimentary structures which might help to show 
which way the structural succession gets younger. 

The complex is now being re-examined by the Institute as part of its 
regional mapping programme. Curiously enough, whatever we 
conclude as to the age , it will be a novel conclusion . If the rocks prove to 
be Dalradian , this would be the first confirmation of Dalradian rocks 
NW of the Great Glen . If they prove to be Moine, it would be the first 
confirmation of the existence of limestone of Moine age. And if 
Lewisian, it might tend to suggest that a similar (though much less 
varied) assemblage of rocks in Gleann Liath near Foyers (across Loch 
Ness) is the first known case of Lewisian rocks on the SE side of the 
Great Glen. Fortunately for the mineralogists, the wide variety of 
minerals to be found in the area remains the same whatever conclusions 
we geologists, after much sweat and toil, might come to! 

Acknowledgements 

This article is published by permission of the Acting Director, Institute 
of Geological Sciences (N.E .R.C.). G.H. Francis' map (Fig. 2) is 
reproduced by kind permission of the British Museum (Natural 
H istory) , London. Dr. V.E. Moorhouse of the Nature Conservancy's 
Geological Conservation Review Unit very kindly vetted the article, 
and acted on my suggestions for SSSI's at Glen Urquhart. 

References to the Geology of the Glen Urquhart Complex 

BROOK, M. & ROCK , N.M.S. (1982). Caledonian ages for peg­
matites from the Glen Urquhart serpentinite-metamorphic complex, 
Inverness-shire. (submitted to Scott. J. Oeol.). 

FRANCIS, G.H. (1955a) . Zoned hydrothermal bodies in the serpen­
tinite mass of Glen Urquhart, Inverness-shire . Geological Magazine 
92, 433-447. 

FRANCIS, G.H. (1955b) . Gedrite from Glen Urquhart, Inverness­
shire . Mineralogical Magazine 30,709-716. 

FRANCIS, G .H . (1956). The se rpentitinite mass in Glen Urquhart, 

14 



Inverness-shire, Scotland. American Journal of Science 254,201-226. 
FRANCIS,G .H. (1958). Petrological studies in Glen Urquhart, 

Inverness-shire. I. Limestone. II. Skarns. Bulletin of the British 
Museum (Natural History), Mineralogy, 1 (5), 123-164. 

FRANCIS, G .H. (1964). Further petrological studies in Glen 
Urquhart, Inverness-shire. III. Granitization. Bulletin of the British 
Museum, (Natural History), Mineralogy, 1 (6), 165-199. 
HEDDLE, M.F. (1901). The Mineralogy of Scotland. 2 vols. David 

Douglas, Edinburgh. 
HORNE, J., & HINXMAN, L.W. (1914). Geology of the country 

around Beauly and Inverness, Memoir of the Geological Survey of 
Scotland. See pp. 20-23,34-35. 

Maps covering the Urquhart Complex 

Ordnance Survey 1:50,000 topographic sheet 26 (Inverness). 
Ordnance Survey 1:10,000 topographic sheets NH43SE and NH53SW. 
Ordnance Survey 1:25,000 topographic sheet NH43/53. 
Geological Survey 1" sheet 83 (Inverness) - NB covers only top one 

third of Urquhart complex itself. No geological 1" map exists for 
lower two-thirds. 

EDINBURGH UNIVERSITY EAST GREENLAND 
EXPENDITION 1982 

THE KRUUSE FJORD INTRUSION OF EAST 
GREENLAND. 

N.M.Rose 
Formerly of: Grant Institute of Geology 

West Mains Road, Edinburgh 

Rising dramatically out of the vast glacier plain, the mountains at the 
head of the Kruuse Fjord form an impressive sight when approached 
from the inland ice which sweeps its way right down to the coast in that 
relatively unexplored part of East Greenland which lies between 
Angmagssalik and Kangerdlugssuaq (Fig. 1). 
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The oval ring of mountains define a little known layered intrusion 
some 260 square kilometres in size (Fig. 2). It is not the easiest place in 
the world to visit and, once there, the scale and difficulty of the terrain 
makes geological fieldwork seem a daunting prospect. 

During the ten-week expedition in the summer of 1982 a group of 
recent graduates from Edinburgh managed to reach the intrusion by 
means of a three week sledge-haul from the Pourquoi-Pas Glacier 95 
miles to the South. Severe weather conditions were encountered 
throughout the expedition and, as a result, we were only able to achieve 
five days of productive fieldwork; in addition we were forced to 
abandon much of our equipment and the bulk of our sample collection 
on the return journey. Despite these annoyances all the expedition 
members enjoyed the trip and felt that a worthwhile reconnaissance was 
made of the intrusion itself. 

Topographically the intrusion consists of an outer ring of peaks, oval 
in shape, with the long axis parallel to the impressive East Greenland 
Coastal Flexure and associated dyke swarm which represents an early 
stage of the North Atlantic continental margin. 

Our base camp was established on the western edge of the intrusion, 
since this was the area that contained the most accessible rock exposure. 

Most of the area that we studied consists of a layered series, well 
exposed on radiating ridges on the outer peaks, but poorly exposed in 
the centre of the basin which consists of a seaward flowing glacier. The 
layered rocks are cut by granophyre sheets which contain an abundant 
and varied nodule assemblage; in addition there is some evidence for 
more extensive granophyre intrusion. We had planned to do some 
detailed transects of the layering to define chemical trends. However 
events forced us to confine ourselves to limited collecting. Probe 
analysis at the Grant Institute of the few samples that we saved will in 
due course give some indication of magnetic affinities and broad 
chemical variation; it is sufficient to say at this point that the main rock 
type was an iron-rich gabbro. 

On the Western and Southern margins all the layers dip inwards at 
angles of between 300 and 450

• One might expect the layering to flatten 
out towards the centre of the intrusion giving a saucer shaped structure 
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similar to that of the Island of Rhum. However at two localities it is 
possible to see a definite flexure in the layering as shown in figure 3. This 
flexure causes the layers to dip more, rather than less steeply towards 
the centre. In additiQn observations of the distant Northern region of 
the intrusion seemed to suggest that the actual depocentre may have 
been offset to the North. Clearly the overall structure needs to be 
unravelled in more detail. 

One of our priorities was to try and identify a border group, however 
we were unsuccessful since no contacts were found and the layered 
rocks seemed to continue right up to the topographic margin. In 
addition there was no evidence of fallen blocks of material causing 
disturbance of the layering, which one might expect in a slowly cooled 
magma chamber enclosed by an early formed border group. 

We paid particular attention to the occurrence of Amphibole veins 
and collected a number of specimens including one with particularly fine 
development of a fibrous Hornblende up to 1 cm long which is currently 
being studied at Stanford University. Information derived from 
studying veins can throw light on the late stage processes and thermal 
history of the intrusion and its interaction with the surrounding country 
rock. Vein frequency can also be used as a measure of stress 
relationships. 

Perhaps the most interesting aspect to become apparent during our 
short stay at the Kruuse Fjord was the variation of the layering itself and 
the structures within it. The following broad categories of layering are 
well represented in the intrusion: 
1. Uniform layers of mainly feldspathic mesocumulate giving 
monotonous uniform beds of up to 1.5 metres in thickness. 
2. Rhythmic layers with typical sequence of alternating dark and light 
bands usually with a base of mafic minerals grading up into more 
feldspathic material, on a scale of up to 25 cms per layer. 
3. Layers without well defined cumulate lamination suggesting that 
crystal settling was of little importance. 
4. Pegmatitic layering, consisting of much coarser grained gabbro. 
S. Layering due to subtle changes in quantities of certain minerals -
essentially a type of rhythmic layering where no dominant cumulus 
phase could be identified. 
Another interesting feature that we observed was the repetition of 
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units, roughly two metres in thickness, separated by weathering 
surfaces and containing smaller scale internal rhythmic layers. These 
presumably represent separate pulses of magma that have then 
undergone crystal settling. 

This study brought home to us the great variety of layering found in 
large intrusions of this type and showed how it is false to assume that 
layered rocks are all going to be similar to the text-book examples of 
endlessly repeated rhythmic units. 

We also managed to obtain some good documentation of structures 
within the layered series. Although spectacular Skaergaard-type trough 
bands are absent, on a smaller scale there is still much that is of interest. 
Some of the structures found are illustrated in figues 4, 5 and 6. Slump 
structures were relatively common and varied from highly convolute 
and disordered to the fairly regular recumbent folds as shown in figure 
4. These would seem to be consistent with formation on steeply dipping 
slopes as are the syn-depositional faults shown in figure 6. 

It is certainly true to say that the Krouse Fjord remains something of a 
mystery but should someone someday make the effort to reach the area 
again I am sure they will be well rewarded. 

Glossary 

Cumulate: a rock of layered igneous mass formed by crystal 
accumulation. 

Cumulus crystal: a unit of the pile of crystals originally precipitated from 
the magma before any modification by later crystallisation. 

Mesocumulate: a textural term to describe a rock in which the 
interstitial (intercumulus) liquid has crystalised out as one 
or two minerals and the earlier-formed cumulus crystals 
have been somewhat modified. 

The Edinburgh University East Greenland Expedition, 1982 received 
support from the Clough Fund of the Society. Eds. 
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