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THURSDAY, JANUARY 29, 1885. 

M E E T I N G A T B A N F F . 

A M E E T I N G of tho Field Club was held in the Academy 
Buildings on Thursday, when the Rev. W. S. Bruce 
occupied t h e chair . 

Tho minutes of las t meeting were read, and some 
formal business t ransacted. 

G E O L O G Y O F T H E N O R T H - W E S T OF S U T H E R L A N D . 

Mr JOHN HORNE, F.G.S., of the Geological Survey, 
delivered a lecture on the Geological Structure of the 

Nor th .West of Sutherland. A series of beautifully pre-
pared sections of the county was displayed on the walls, 
and by giving explanations of these, Mr Horne conveyed 
a very vivid idea of the controversy which has been 
going on among geologists for the last thirty years re-
specting t h e region. Speaking without reference to 
notes, Mr Horne for about an hour discoursed in the 
most clear and forcible language of the geological 
peculiarities of t h e region, which has become the key to 
t h e s t ruc ture of t h e Scottish Highlands. Maculloch 
was t h e first to go over tho ground in 1815; in 1827 
Murchison and Sedgwick visited the region; in 1840 
Cunningham showed for t h e first time the order of suc-
cession of the rocks ; and in 1841 Hugh Miller discussed 
the subject in his ' Old Red Sandstone.' In 1851, Mr 
Charles Peach, t h e fa ther of Mr Horne 's colleagne, dis-
covered the fossils which afforded the clearest evidence 
t h a t the limestones were of the silurian age. This was 
a dist inct step in advance, and placed the problem of 
these rocks in a totally different position from what i t 
had formerly been. Murchison was all aglow with en-
thusiasm,and strangely the man who was associated with 
him in the fu r the r examination of the region. Professor 
Nicoll of Aberdeen, became tho greatest opponent of his 
theory. The theory advocated by Murchison.that the fos-
siliferous Silurian rocks are overlaid conformably by the 
eastern schists and gneiss had been generally accepted 
by geologists. The detailed examination of the Durness 
and Eriboll regions, carried out by Mr Horne and Mr 
B. N. Peach, clearly showed tha t this view was 
erroneous. I t was quite t rue t ha t a t various localities 
the Silurian rocks were overlaid by schists and gneiss, 
bu t this was due to an extraordinary series of displace-
ments which no one could adequately realise without a 
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thorough examination of the ground. The geological 
s t ructure of the Durness basis , and the various sub-
divisions of the Silurian series were described as mapped 
by Mr Peach and Mr Horne. Tne discovery of the 
fucoid beds and serpulite gri t beneath the Durness 
limestones connected the order of succession in t ha t 
region with the Eriboll district . I t was f u r t h e r shown 
tha t t he limestones at Durness could be sub-divided 
into several well-marked zones ; the fossils being con-
fined to certain definite horizons. By means of the i r 
lithological characters, and with the aid of the fossili-
ferous zones, i t had been possible t o make out t h e 
s t ruc ture of tha t highly complicated region. The 
Silurian rocks of the Durness basin had been separated 
from those at Eriboll by certain powerful faul ts with 
a downthrow to the west . There could not, however, 
be the smallest doubt of t he identity of the s t r a t a in 
the two areas. The geological s t ruc tu re of the Eriboll 
region is described thus :— 

• As the observer passes eastwards along the magnifi-
cent quartzite sections on Crag Dionard and Conamheall, 
south of Loch Eriboll, he cannot fail to note the 
numerous flexures of the strata, and especially the 
peculiar type of their sharp anticlin 1 folds. As a rule, 
the eastern limb of each of these folds dips a t a gentle 
angle to the south-east, while the west limb is highly 
inclined, vertical, even inverted, or sometimes broken 
by a reversed faul t the effect of which is to bring lower 
over nigher beds. These reversed faul t s become more 
numerous eastwards. They are admirably displayed 
both in ground-plan and dip-section on the shore nor th 
of Heilim, where they repeat t he various zones ranging 
from the " p i p e - r o c k " to t h e Eilan Dubh limestone. 
The strike of the reversed faul ts ranges on the whole 
with t ha t of the s t ra ta traversed, and thei r hade is 
inclined at a higher angle than the dip of the la t ter , t he 
difference generally amounting to about 10°. Inland 
f rom the coast-section, nor th of Heilim, to the base of 
Ben Arnaboll, the zones jus t mentioned are constantly 
repeated by a complicated system of reversed faul t s and 
folds, the general inclination of the s t ra ta being towards 
the south-east. As tha t hill is approached, t he dis-
placement produced by these faults increases in a m o u n t ; 
hence the observer meets wi th beds occupying a lower 
geological horison the fu r the r east he travels. At length 
th is intricate system of faul ts and folds culminates in 
a great dislocation which, for convenience of description, 
and to distinguish i t f rom the ordinary reversed faults , 
may be termed a Thrust-plane. By means of i t a great 
mass of coarsely, crystalline gneiss with pegmatite-
veins, in places upwards of 400 feet th ick, is placed 
above the Silurian rocks. A careful examination of the 
mass which caps Ben Arnaboll clearly proves t ha t it 
rests transgressively on all the zones of the Silurian rocks, 
from the lower zone of the quartzites (false-bedded grits) up 
to the limestone which overlies the Serpulite-grit. Owing 
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partly to i ts low hade and partly to subsequent folding, 
the outcrop of this thrust-plane resembles tha t of an 
ordinary overlying formation cut into a sinuous line by 
denudation. I t is admirably seen in dip.section on the 
east and north slopes of Ben Arnaboll, whence i t can be 
followed round the west face of the hill, descending into 
the valley on the west, the-i bending back on itself, 
winding round the north elope of Druim Tungi, and 
entering Loch Eriboll in Heilim Bay. I t reappears a t 
the base of Crag-na-Faolinn, and has been traced still 
farther to the south, while northwards i t can be 
followed to the Whitten Head, at the month of Loch 
Eriboll. That the gneiss thus brought up on Ben 
Arnaboll and elsewhere is in reality the Archaean gneiss 
is evident, for two reasons. First, its lithological 
characters agree with those of the typical Archaean area 
to the westf save in certain eases where the original 
features have been effaced bv the crushing to be after-
wards described. Near the thrust-plane this effacement 
is complete, but in the heart of the mass the normal 
characters of the Archaean rocks, including in some 
instances their characteristic north-west strike, are 
retained. The rocks consist of coarsely crystalline 
hornblendic gneiss and pink granitoid gneiss, with 
lenticular veins of hornblende-rock and kernels of 
cleavable hornblende, while massive veins ot pink 
pegmatite are well developed. The soft greenish 
mineral (agalmatolite ?) characteristic of the gneiss, 
where now or lately covered with quartzite, occurs 
here in the pegmatites, and veins of epidosite are 
abundant. Second, a t various localities the brecciated 
conglomerate and false-bedded quartzite a t the base of 
the Silurian s t ra ta are fonnd resting on these crystalline 
rocks. Fa r the r , the uncomformable junction can on one 
line be traced continuously for more than a mile. There 
can be no doubt, therefore, tha t this mass is really a 
fragment of the old platform of Archsean rocks on which 
the Silurian strata were deposited/ 

Rev, J . MILNE, King Edward, moved a hearty vote of 
thanks to Mr Horne for his valuable paper, remarking 
tha t the Club were very highly privileged in having the 
lucid explanation of the important scientific results by 
the gentleman who had discovered them. The motion 
was cordially adopted. 

Mr HORNE said—In presenting my report on the 
geological collection in the Banff Museum, i t may be 
desirable to indicate the circumstances which led_ to 
the rear rangement and development of this collection. 
Those who are interested in the promotion of science 
fully recognise the advantages to be derived from the 
existence of museums where scientific collections^ are 
always available for study. To the student who is in 
pursuit of some special branch of science, they are 
indispensable, because they enable him to acquire a 
practical acquaintance with his subject. To the general 
public they present features which awaken their curio-
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