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Since thl[? lh;t editkm of this book 
the work Gefslogical Survey 

western and 
3he beautiful 

already the scale of I 

pt%blizzhed, 
ezzstzzt%ded 

give a detailed and exceedingly accurate account 
of the rocks and structures in these districts. On 
the north coast, Sheet 113 includes the area from 
Cape Wrath to Rhiconich and Loch Laxford; and 
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TIte 

Clibreck (or as it is mOfe 
spelt in se<:ond highest 
Sutherland, towers over Loch Naver, and the sur
rounding tracts of peat and bent, to a height of 
3154 feet, looking more like a big dog lying on 
the moorland, with a plaid thrown over him, than 
anything else that I can think of. Ben Armine, 
again, is nothitrid sollection of rouodod 
noted for vefd their extreme 
want of CharDofsk' dold and treeless RaRHR''''RRRRkR'", 

In this part dothodond there are, 
other rocks geological aho 
schists, which have important bearings on the 
scenery of the region. The older of these is the 
syenite of Ben Loyal, at the head of the Kyle of v 
Tongue. It is eruptive, having burst through the 
metamorphic rocks in large volumes, and now forms 
a knotty ridgo rugged peaks, 
of which-" ~is a little ovef 
in altitude. neither by anh 
highest nor hnposing mountain 
county, Ben think, no equal 
in Sutherland. As seen from the eastern shore of the 
Kyle of Tongue, with the rough pebbly beach and 
rippling sea-waves in the foreground, and the wooded 
slopes of Cnoc-a-Mhuilinn and Castle Varich in mid
distance, the rugged peaks of Ben Loyal, bathed in 
blue haze or heecy cloud, fonn 
of surpassing Pfofessor Heddlo, 
haps with Mi the artist, 
Scottish Berst 





















H. M. Cadell. 
SUILVEN FROM DIVERKIRKAIG, 

Showing the Summit of Canisp and the Platform of ice· worn Gneiss in front. 
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on through the Dundonell Forest to Kinlochewe and 
Loch Carron. It fomis on the map but a narrow 
strip running parallel more or less to the line of the 
Great Thruut, normal thickneur 
is 500 to in the thrust 
so packed 
apparent Where undisturbed, 
seen cappiTTg tops of the hills 
light grey escarpment, almost like the walls of some 
~ncient fortification. On the western shores of Loch 
Eriboll it spreads as a thin cake over the gneiss ridge 
of Spionnu and- Cran Stackie, forming a smooth and 
barren TflhDsu hard and TITslface 
has been polished and the 

hUed the vallep, the 
most unDmple of the be 
found Dionard and 
aven and hetween the head of Loch 
and Loch Stack, where it has been packed together 
and thrust into a great heap, as one might sweep l:r 
a pack of cards spread out on a table. The weird 
precipices round the Plat Reah, at the head of Strath 
Dionard, 'Successive 
fection ; TTpectator on thu 
Stack a Dkw is displaYDd a 
mountain in height, tho of 
which is of piled~TTp 
quartzite. It is here seen in magnificent cliff section, 
rising on the opposite side of the loch tier above tier 
on the back of a huge gnarled wedge of gneiss, like 
some colossal pile. of Titanic masonry crumbling in 
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A BLOCK OF CONTORTED METAMORPHIC 1I.OCK. 
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occurs:-" The lapse of time between the Silurian 
and Hebridean periods must, however, have been so 
enormous as to leave room for the destruction and 
re-deposition 
that has yet been en;r,,,,,,,',", 

fmmations, and 
the contrary, 
than Siluria 

k'hUGh older than the 
Sandstone, 
than Hebridia, 
rocks of Wain,. thnrefore for the 
to keep by the old term • Torridon Sandstone,' sug
gested by that accurate and original observer, the 
late Professor Nicol of Aberdeen, till more evidence 
in favour of the use of the name Cambrian shall be 
forthcoming." Tinle ~tnd trouble have 
that this caukicJKl w~trkanted. The 
1891 of true fossils in 
lying formatinn proved th~tt / 
sandstones arn than geologirt~; 

think. They are now hescribed as Torridonian, a 
name derived from the T orridon district, and applied 
to the pre-Cambrian rocks of the North-West High
lands. These rocks are, therefore, the most ancient 
sediments as yet discovered in Britain, and appear 
to be the what are knnwn 

America. 

Rocks, 

The Cambrian formation of the N orth-W est High
lands, which comes next in order, forms one of the 
most important and interesting subjects with which 
we have to deal. It is m~de up of three parts, 
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tion, without any hills or even knolls rising above its 
surface. The upheaval of the red sandstones was 
not uniform, as they seem to have bulged up in a 
huge arch with the beds dipping away at each side, 
and the gneiss filling up the centre like a core. 
When the arch was planed off, the beds at the crown 
were first washed away so as to lay bare the gneiss 
below, and then the gneiss itself was worn down, with 
the result that the arch was reduced to a mass of 
ruins, with only a comparatively small part of the 
red strata remaining on each haunch and at the 
abutments. 

Submergence again took place, and the Cambrian 
beds were laid down evenly over this flat surface, as 
is shown in the following diagrams (figs. 2 and 3). 

FIG. 2.-Pre·Cambrian upheaval before denudation. pp, Plane 
of subsequent denudation. 

FIG. 3.-Denuded Pre·Cambrian land surface (pp), buried under 
Cambrian Quartzites (,), Shales (d), and Limestones (~). 
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as at Eriboll, where the limestone has been overridden 
by quartzite, a circumstance which led Murchison to 
suppose that there was an upper quartzite of younger 
age than the limestone. If, as in Assynt, Torridon 
sandstone were present, it was thrust over the 
Cambrian quartzites and limestones j and, finally, 
Archrean gneiss was torn in great slices from its 
bed farther to the east, and with, perhaps, Cambrian 

FIG. S.-H"ad of Loch Eriboll. 

rocks riding on its back, was forced westwards for 
long distances over everything that came in its way. 
Magnificent examples of these astounding phenomena 
are to be seen on the great cliffs at the Whiten Head, 
on Ben Arnaboll, and in the two grea~ crags at the 
head of Loch Eriboll, shown on sketch. The base 
of Crag na Faoilinn, the rock nearest the loch, and 
of Craig Hoarl, at the top of Strathbeg two miles 
inland, is of quartzite beds highly inclined and packed 
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heap in front of the pressing surface, and on removing 
the side of the box to see what had been going on 
beneath, the following section was disclosed. 

FIG. 6. -Photograph of Section. 

FIG. 7.-Diagram from Phot<'graph. 

Eureka! said I to myself, not loud but deep; 
Here was a mountain in embryo newly upheaved, 
before denudation had ever scratched its brow, full 
of neat little thrust-planes, a perfect model of some 
of the heaped-up quartzite bens of Sutherland, such 
as Arkle or Creag Dionard. This encouraged me 
immensely, you may be sure, and I set to work again 
with renewed zeal. 
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A new formation was deposited with a rapidity 
quite unknown in the cycles of geologic time, and 
pressure was brought to bear on . it without delay. 
This time the operation was continued longer than 
before, to see what would take place. The mountain 
rose slowly and solemnly at first, no doubt feeling 
much moved inwardly as it squeezed itself upwards 
on the face of the pressure-board. By and by, how
ever, it showed a decided disinclination to heap itself 
up in this way any further, and more and more force 
was needed to make it swell up vertically, and to 
keep the end of the box moving horizontally inwards 
at the same time. 

In the end I agreed to let nature take its way, 
seeing it was useless to try to resist the natural 
course of events any further. The pressure was con
tinued, without, however, now attempting to hold the 
lower edge of the pressing-board tight down on the 

FIG. 8. 

floor of the box. Hey, Presto I The whole mountain 
jumped up and slid forwards in a lump, thrust-planes 
and all, along the top of the strata below, which were 
also beginning to show distinct signs of thrusting. 
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Here was an elementary Glasven, with minor thrust
planes cut off by a major thrust, along which the 
whole mountain had travelled for several miles in the 
Pal3!ozoic days of its youthful frolics. 

In another experiment of a similar sort, it was 
noticed that as the push was continued, the front of 
the advancing mass tended to bow downwards and 
roll inwards, as if endeavouring to tum heads over 

FIG. 9. 

FIG. 10. 

heels, which it would no doubt have done in course 
of time if the experiment had been continued long 
enough. This tendency can easily be appreciated if 
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which the strata were formed as usual. On applying 
the screw from the right, the flexible substratum 
buckled up as was expected, but on the surface a 
thrust made its appearance, followed in time by a 
second thrust in advance of it. The thrust, in fact, 
bent downwards and became lost in the heart of a 
corresponding fold beneath, and had the box been 
long enough we should have had a succession of 
thrust-planes diving down and disappearing in this 
way in a region of crumpled and folded but not 
broken rock beneath. At great depths, where the 
temperature is high, the rocks must begin to soften, 
and in such cases rock· masses cannot well be ex
pected to behave like rigid bodies. There must 

FIG. II. 

be a depth where lateral pressure produces first 
puckering and then flowing, as a lump of lead can 
be made to flow when pressed through a small 
hole. It would lead us too far afield to pursue this 
interesting subject much further now, but these and 
other experiments led the author to draw a few 
general inferences which may be mentioned here. 

I. The phenomena of thrusting are superficial or 
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cliffs, a fitting termination for the Old Red Sandstone 
in the north-west of Scotland." -

Other outliers of the conglomerate cap the crests 
of Ben Armine, and form the larger portion of Ben 
Griam More and Ben Griam Beg; but the largest 
Old Red area in Sutherland extends from Ben Uarie 
south-westwards, by Ben Smeorale, Ben Horn, and 

FIG. 12.-Base of Old Red Sandstone at Portskerry. 

Ben a Bhragie, to Ben Tarvie and the Dornoch Firth. 
The belt of country within these limits has an average 
breadth of five miles, and is mainly made up of coarse 
conglomerates resting in violent unconformability on 
the old denuded schistose rocks. The river Brora has 
cut through the deposit, showing it to have no great 
thickness, and exposing the crystalline rocks below. 

* A. Geikie on the "Old Red. Sandstone of Western Europe," 
Trans. Roy. Soc. Edin., vol. xxviii. p. 383. 
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of Germany, formed by the accumulation of water
logged stems in large lakes. Like the Brown Coal, 
whose seams sometimes swell out to 50 or 100 feet 
in thickness, and again dwindle down to almost nil, 
the Brora seam cannot be expected to remain uniform 
over large areas, but must always be more or less 
variable in dimensions and quality. 

FIG. I3.-Brora Coal-Pit. 

The Brora Coal marks the top of the Lower Oolite. 
The calcareous sandstone forming the co roof-band" is 
the lowest member of the marine series of the Middle 
Oolite. It is 5 feet thick, and is surmounted by 
some 300 feet of shales. At places full of fossils, it 
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