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T H U R S D A Y , M A Y 12, 1881. 

MEETING AT BANFF. 
A M E E T I N G of the members of this Club wns held i n the 
Academy Buildings, Banff, on Thursday evening. 
Sheriff Scott Moncrieff, President of the Club, occupied 
the chair. There was a large attendance. 

Mr Simpson of Inverboyndie, exhibited a number of 
excellent specimens of fossils found in the fish bed at 
Findon, Gamie , and the other localities in the district . 

T H E OLD R E D S A N D S T O N E . 
Mr Horne, of H.M. Geological Survey, Banff, de-

livered an address on the Old Red Sandstone on the 
south side of the Moray Fi r th : — 

_ At the outset, reference was made to the broad dis-
tinction between the Devonian and Old Red Sandstone 
formations, which are now generally regarded as con-
temporaneous. The Devonian Rocks, so named from the 
county of Devon, where they are typically developed, 
are richly fossiliferous. They have yielded abundant 
remains of corals, crinoids, trilobites, and mollusca, 
thereby indicating that marine conditions prevailed 
during the deposition of the strata. The Old Red 
Sandstone Rocks on the other hand contain no corals 
or marine shells. Their distinctive fossils are crust-
aceans, fishes, and land plants, and from a comparison 
of the fish remains with their living representatives, 
palaeontologists have inferred that the deposits were 
not accumulated in the open sea. For many years the 
Old Red Sandstone formation was believed to be com-
paratively barren, and the term Devonian was for 
a time applied to both formations. The latter t i t le was 
adopted by continental geologists to designate a series 
of rocks which are developed in Central Europe, and 
which contain marine forms identical with those found 
in Devonshire. In course of time,'however, as the Old 

Red Sandstone tracts were more minutely examined, i t 
was found that , though many of the sub-divisions were 
well-nigh unfossiliferous, some of the beds yielded 
splendid specimens of fossil fishes. The researches of 
Hugh Miller, Dr Trail, Dr Fleming, Dr Malcolmson, 
Dr Gordon, Duff, and others, brought to light a large 
collection of fish remains from the flagstones of Orkney 
and Caithness, and the band of limestone nodules in 
Cromarty and along the south side of the Moray Fi r th . 
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These remains were brought under the notice of 
Agassiz in 1834 and 1810. who figured and described 
them. In 1841, H u g h Miller published his well-known 
volume on ' The Old Red Sandstone, ' in which he 
pointed ou t t he remarkable development of 
this format ion in t h e Nor th of Scotland, and 
claimed for i t a dis t inct position in the 
geological scale. The graphic descriptions of 
the fish remains which he had disinterred f rom the 
s t r a t a formed the mos t impor tan t feature of the work. 
Subsequent investigation has shown tha t t he classifica-
t ion of t h e s t ra ta proposed by him was erroneous. 
There can be l i t t le doubt , however, t ha t much of the 
popular in teres t in t h e organic remains, and the forma-
tion t o which they belong, is clearly traceable to the 
influence of Hugh Miller 's work. In 1855 Godwin 
Austen made the first systematic a t tempt to explain 
the broad dist inction already referred to. He advocated 
t h e view tha t , while the Devonian rocks had evidently 
been accumulated on the floor of the open sea, t he old 
red sandstone rocks were laid down in great inland 
lakes or seas, and hence the two formations might Quite 
well have been contemporaneous. He sketched the 
probable physical conditions w h i c h prevailed during the 
Silurian, Devonian, Old Red Sandstone, and Carboni-
ferous periods. This interpretat ion, which has been 
developed by Ramsay and Rupert Jones, and recently 
in an elaborate form by Professor Geikie, is now gene-
rally accepted by geologists. 

Dur ing t h e Silurian period, t he land probably lay 
beyond the present European area, a f ragment of i t 
being sti l l le f t in t h e axis of Laurent ian rocks in Suther-
landshire. A wide sea prevailed over most of the area 
occupied by t h e Bri t ish Islands and the greater par t of 
Europe, in which t h e Silurian sediments, with the i r 
organic remains, accumulated. In course of t ime, 
however, these marine conditions gave place to a series 
of inland lakes wi th prominent land barriers. The 
Silurian deposits were converted into solid rock and 
th rown into a series of violent flexures. I t was then 
t h a t t h e Grampian chain first came into existence and 
became exposed t o t h e action of t h e agencies of waste. 
"We have sure means of knowing tha t the re mus t have 
been a considerable amount of erosion of t ha t old land 
surface prior to the deposition of t h e Old Eed Sand-
stone rocks. The evidence, however, is no t clear enough 
to enable us to say t ha t our present valley system 
existed even in outl ine a t t h a t d a t e ; bu t , even at tha t 
far off t ime, t he re mus t have been a great hollow 
running south-westwards f rom Gamrie to Turriff, an-
o ther up t h e valley of the Spey towards Mulben, and 
similar basins in t h e vale of Rothes and in the Lossie. 
The Grampian chain and the high grounds in Suther-
land, Ross, and Inverness formed the south-west margin 
of t h e great no r the rn lake in which t h e Old Red Stra ta 
had been deposited. 
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On the south side of the Moray Fir th , representatives 
of the upper and lower Old Bed Sandstone are met with, 
and before describing these two sub-divisions, Mr Horne 
referred to the valuable results of Dr Malcolmson's 
work, published more than forty years ago. Malcolm-
son explored the tract between Gamrie and Culloden 
Moor, and classified the strata in three great divisions ; 
the two lower corresponding with the lower and upper 
Old Red Sandstones of the present day, and the upper-
most division being represented by the Triassic rocks 
at Elgin. His paper shows that he had grasped 
the broad outlines of the geological structure of this 
tract. 

Attention was first directed to the succession of the 
lower Old Red Sandstone rocks. In the Gamrie district, 
the strata are arranged in the following order, the 
oldest being placed at the top of the list :— 

1. Coarse breccias. 
2. Grey and purplish shales, with thin limestone ribs, 

and calcareous nodules, along with micaceous flagstones. 
3. Bright red sandstones, with conglomeratic layers, 

near the top of which bands of shale, with calcareous 
nodules, are met with in some localities. 

4. Coarse conglomerates. 
5. Purple and grey clays, and shales with limestone 

nodules, containing abundant fish remains. 
6. Brecciated conglomerates. 

Reference was then made to three horizontal sections 
showing the geological structure of the Gamrie and 
Aberdour district, the first extending from Aberdour 
Bay westwards by the mouth of the Torr burn and on-
wards to Troup Head, the second from Aberdour Village 
north-westwards by the Tore of Troup, Findon Hill, to 
the old church of Gamrie and Mohr Head, the third 
from New Byth north-westwards by the Hill of Fishrie 
to the burn of Cushnie and the Greenskairs hill. The 
physical relations of the strata along these lines of 
section were described in detail. I t was shown tha t 
no single section revealed the natural order of all 
the zones, as the strata had been much disturbed 
by subsequent dislocations. Nowhere on the south 
side of the Moray Firth could the effects of fault-
ing be so readily examined as on the shore at 
Gamrie and in Aberdour Bay. In inland districts the 
existence of these dislocations was inferred from the 
relative position of the strata, but on the shore sections 
their actual position was seen. Attention was then 
drawn to a horizontal section from Mulben down the 
Tynet to the shore below the Mill of Gollachie. In this 
case the succession is slightly different from tha t which 
obtains in the neighbourhood of Gamrie. The fish bed, 
however, forms a prominent feature in the Tynet sec-
tion, and near the Mill of Gollachie certain beds of 
diabase-porphyrite are intercalated with the sedimentary 
beds, indicating contemporaneous volcanic action in 
lower Old Red Sandstone times. Nowhere else on the 
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south side of the Moray Firth save at Rhynie are 
volcanic rocks associated -with Old Red strata. The 
small outliers in Boyndie Bay, in Sandend Bay, Cullen 
Bay, and other localities are isolated patches of once 
continuous deposits, which extended from Gamrie to 
the valley of the Spey. After a brief reference to the 
order of succession at Lethen, Cawdor, and on Culloden 
Moor, Mr Horne proceeded to describe the nature of 
the upper Old Red strata. They consist of a succession 
of coarse sandstones with red marls, which are well dis-
played in the gorge of the Findhorn. The members of 
this series are traceable from the shore at Nairn, where 
they rest on the lower Old Eed division, to the Findhorn 
at Sluie, where they overlap on to the ancient crystal-
line rocks. From thence they curve round the slopes 
of the hills south of Forres to the valley of the Lossie, 
and disappear to the west of the valley of the Spey. I t 
is evident that a gentle unconformity exists between the 
upper and lower divisions in the neighbourhood of 
Nairn, as the upper series gradually steals across the 
edges of the lower. Nowhere in that district, however, 
is there any evidence of such a violent unconformity as 
that which is met with on the west side of the island of 
Hoy. 

The thickness of the lower Old Red Sandstone series 
on the south side of the Moray Firth varies from 1000 
to 2000 fee t ; in Caithness it is about 16,000 feet ; while 
on the south side of the Grampian chain the lower divi-
sion attains the enormous thickness of 20,000 feet. The 
suggestion has been thrown out that the great difference 
in thickness between the strata in the south side of the 
Moray Firth and in Caithness may be accounted for by 
supposing that the basin of the Moray Firth formed a 
land surface in the early part of the lower Old Red Sand, 
stone period. Hence it would follow that the lower Old 

Red strata of the Moray Firth would be the equivalents 
of the higher sab-divisions of the Caithness series. I t 
is a remarkable fact that the only traces of in-
terbedded volcanic rocks in the Moray Fir th basin 
should be found in the Gollachie burn and at 

Rhynie, while to the south of the Grampians 
they form the chain of the Sidlaws, the Ochils, and are 
likewise traceable from the Pentlands to Ayrshire. In 
other portions of the Northern Inland Sea, however, 
volcanoes were more active, as is evident from the noble 
cliffs of lavas and ashes in North Mavine in Shetland. 
A brief summary was then given of the changing con-
ditions of the two periods as indicated by the strata. 
I t was shown that towards the close of the Lower Old 

Red period, the sea bottom in the neighbourhood of 
the Moray Fi r th was elevated above the water, and the 
consolidated strata of the lower division was subjected 
to partial erosion. In course of time, however, the 
inland sea again encroached on the land, but not to the 
same extent, and a succession of coarse sand and clay 
were accumulated, which are now represented by the 
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coarse sandstone and marls of the upper division. The 
close of the Old Red Sandstone period was marked by 
great changes in the relative position of sea and land in 
the Northern areas. The inland sea disappeared to a 
large extent, and the strata were subjected to violent 
earth movements. The great fracture which extends 
along the line of the Caledonian Canal dates f rom tha t 
period, and it is probable tha t the minor dislocations in 
the Gamrie district are of the same age. 

Beference was then made to a collection of fossil fishes, 
which had been obtained by Mr Simpson of Colleonard 
from the Findon fish bed many years ago, and which 
had been kindly lent by him for the purpose of illus-
trating the paper. His collection comprises some fine 
specimens of Coccosteus Cuspidatus, Pterichthys Milleri. 
Cheirolepis ouragus, Dipiopterus, and Cheiracanthus. 
The fishes of the Old Red Sandstone belong mainly to 
the order of the Ganoids. Their vertebral column was 
usually cartilaginous, their caudal fin was mostly 
heterocereal or unequally lobed, and they were covered 
with bony plates or scales, with a layer of shining 
enamel. In Caithness and Orkney the fish remains are 
embedded in the flagstones, but in the basin of the 
Moray Fi r th they usually occur in nodules of limestone. 
These nodules are associated with finely laminated 
clays or shales. The clays point to deposition in calm 
water, and as the fishes sank in the sediment in the bed 
of the lake their bodies became the centres round 
which calcareous matter accreted. An interesting 
point noted by Mr Simpson in the course of his 
examination of the fish bed was the prevalent occur-
rence of Cheiracanthus in one portion of the bed to the 
exclusion of moBt of the other forms. A similar 
coincidence has been observed by Mr Wallace of Inver-
ness, in the bed at Nairnside, where Dipterus is almost 
the only form represented. 

On the motion of Rev. Mr Davidson, Banff, seconded 
by Rev. Mr Simpson, Torry, Aberdeen, a vote of thanks 
was cordially awarded to Mr Horne. 

THE TAP O' NOTH. 

Mr John Yeats, M.A., Banff, Treasurer to the Club, 
read the following paper on a visit to the Tap o' 
Noth ;— 

To a traveller approaching Gartly Station the hills 
appear to converge on ei ther side of the valley of the 
Bogie, and to contract it into a comparatively narrow 
s t ra th . On the east side of the stream, the range of 
hills comes down to within about 200 yards of the river 
bank, while On the west they are not more than 400 or 
500 yards distant. The hill on the east side is called 
Corskie, and is a spur of the Foudland range. The hill, 
or rather hills, on the west are the hills of Noth. These 
hills f o r m a remarkable feature in the landscape, rising. 
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