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further down the den you come on the second fall, where 
water ra ther slides than falls down a smooth rock some 
20 feet in height. The dark cliffs on the south side are 
full of the rose root, and on the north side is beautified 
by primroses, honeysuckle, and the lovely little butter-
wort. At the month of the Den the sea cliffs are 
mottled up their sides with sea daisy, campions, and 
rose root, while they are crowned with the juniper 
shrub, red robins, milkwort, and trefoils. Along the 
shore you will find the succulent sea purslane and the 
straggling, downy sandwort, the sweet wild thyme, and 
the little t h r i f t ; while within reach of the tide the sea 
arrow-grass, easily distinguished by its ronnded cap-
sules, lifts its spike-like clusters of flowers. The south 
side of the Den I have scarcely time to describe; but 
nowhere do ferns and club mosses put on a more elegant, 
form or a finer livery of sober green than here. Barn 
and cold as Gamrie parish looks, the lovely Den ot 
Melrose is • rich in atonement," for the rest, and if your 
visit to i t begin at the top of the Den on a sunny July 
afternoon and end by reaching the cliffs before eight 
o'clock, when the sun is setting behind the Sutherland 
hills, reflected ' like a lane of beams athwart the sea, 
your visit will remain in your memory an eternal pos-
session and a ioy for over. And if you have an aesthetic 
taste and an ar t is t ' s skill, you will not leave without 
carrying off in your portfolio a sketch in pencil or water 
colours of the bonnie Mill of Melrose. 

T H E G E O L O G Y O F G A M R I E . 

The party then drove towards Gardenstown. A 
good many of the gentlemen inclined for geological 
study walked through Crovie and over the shoulder 
of the hill to the cave beyond the village. In exam-
ining the cave rocks, they found the rare fern, 
'Asplenium Marinum, ' the existence of which Professor 
Dickie mentions on the authority of the late Minister 
of Aberdour. A good many specimens were seen grow-
ing in the shade and within reach of the sea spray. 
Some of these Mr Smith of Huntly, and the Rev. W. 
S. Bruce, Banff, secured. At Crovie, Mr Milne, school-
master, King.Edward, began a series of lucid explan-
ations of the interesting geological features of the shore. 
Walking across the beach towards Gardenstown and on 
to the vicinity of S t John ' s "Well, he continued explan-
ations in answer to questions put by ladies and gentle-
men present. In the course of his explanations, 

Mr MILNE said—During the great ice age the move-
ment of the ice sheet from the land to the sea must 
have produced a long declivity gently sloping seaward, 
and at the close of the ice time the sea-side must have 
been considerably farther out than it is now. Standing 
on the bulwark at Crovie and looking westward, we 
can see how far out the slope of the land 
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must be carried to s tr ike the sea. The n o r t h 
wind has for thousands of years been dashing t h e waves 
of t h e sea against t h e shore, wi th t h e resu l t t h a t now, 
instead of a gently dipping s t rand, t h e coast is rooky 
and precipitous j and, instead of a s t ra ight or winding 
shore line, the re is a jagged margin with innumerable 
capes and bays. The nor th pa r t of Banffshire and 
Aberdeenshire is mostly composed of hard schistose 
rocks—quartzite, graywacke, and slate—which have long 
been called Silurian, though t h e explorations of M r 
H o m e in Sutherland now point to the conclusion t h a t 
these rocks are older than the Silurian. The railway 
cut t ing a li t t le to the south of Fyvie Stat ion is in t h i s 
sO-called Silurian rock, bu t a t t h e no r th end of t h e 

cat t ing Old Red Sandstone appears, and f rom th is point 
i t may be traced all the way to the sea a t Gamrie. The 
western edge of t h e band had come out a t Gamrie More, 
and the eastern edge beyond Aberdonr. At Crovie the re 
is a break in t h e Old Bed. The high land to the east of 
Crovie is a mass of Silurian rock, which had been 
an island in the sea, or lake in which t h e Old 

Red Sandstone was laid down. The Old Red is much 
softer than the Silurian, and the sea breakers have 
cut i t back between Gamrie More and Crovie 
Head, and so formed the Bay of Gamrie. 

In ages long bygone the earth was ho t t e r and larger 

than it is now, but as t ime wore on i t grew colder and 
smaller. The somewhat sof t interior as i t cooled 
shrank away from t h e hard , unyielding, exter ior shell, 
leaving i t not fully supported. This want of suppor t 
caused, and still causes, the outside c rus t to undergo 
various movements in order to adapt itself t o t h e 
altered size of the interior . To th is cause mus t be 
at t r ibuted the remarkable subterranean noises a t 
Kinellar, described in Rev. Mr Tindal 's paper recently 
read a t Banff ; and volcanic action is no doubt due to 
the same cause. This movement of the ea r th ' s c rus t 
has shown its effects very str ikingly in differont ways 
on the Gamrie coast . One may wander many a mile 
before seeing so much as may be seen between t h e 
mouth of the river Deveron and Crovie Head. To 
begin with the Silurian rocks—"While stil l compara-
tively ho t and soft they adjus ted themselves to t h e 
diminished globe t h a t they clothed by bending into 
long ridges and hollows, like a newly sown tu rn ip field 
on a gigantic scale. In t h e nor th-east of Scotland 
these folds always run f rom north-east to south-west . 
During the ice period t h e surface inequalit ies were 
rubbed down, and the ground is now mostly covered 
with the stony clay made during th i s rubbing down, so 
t h a t a t t h e surface of the ground rock is seldom seen ; 
bu t where the Silurian rock crops out , especially where 
i t is slaty, the lines of the folding may be seen runn ing 
from north-east to sonth-west. Along t h e coast t h e 
effect of the folding is beautifully seen. Near t h e 
old si te of Life-boat House, near Macduff, the re 
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is a round mass of rock rising out of the gravel. 
This is the top of one of the ridges. Walking along the 
coast eastward from Macduff, it may be seen that 
though the beds of rock stand nearly on edge, they slope 
a little towards the west. A hundred yards farther on 
they are now found slopiDg to the east. Another 
hundred yards on their heads lie to the west again; 
another hundred once more, to the east, and so on for 
miles on end. This alteration of slope is due to the 
folding which has been mentioned. Under ground all 
the beds connect, and though there are broken ends 
now at the surface, they were once connected. The 
slopiug beds are well seen in the Needle Eye Rock, and 
a few yards farther east there is a fine view of the meet-
ing of the beds in a ridge or anticlinal fold. 

In the Old Red Sandstone between Crovie and the Old 
Church of Gamrie, the movements due to shrinking 
have acted differently. Instead of plaits or folds to use 
up the superfluous length of the beds, great sloping 
cracks have rent the Old Red Sandstone rocks from the 
surface downward into the interior many a fathom deep. 
Then lateral pressure has forced the mass of rock on 
one side of a crack to slip up, and that on the other to 
slip down. Such cracks are called faults. The first 
fault is seen a t Crovie on the shore at the north end of 
the village, at the junction between the Silurian and Old 
Red Sandstone. There is another at the Snook, extend-
ing to the east eud of Gardenstown, where it is seen 
in the faee of the cliff. There is another fault 
on the west side of the Kirk Burn, where the Old Red 

Sandstone ends. Here, in some of the throes of the 
earth's crust a crack was formed deep enough to com-
municate with the intensely hot interior of the earth. 
Suddenly a rush of molten rock filled the crack from 
bottom to top, pouring out a flood of lava over the sur-
face of the ground. All is quiet and cold now; the once 
molten rock has solidified into a dyke of yellow trap, 
but on the sides of the crack there may still be seen the 
effects of contact with the igneous rock in a state of 
fusion. Mr Home gives six members of the old red sand-
stone formation at Gamrie Bay:— 

1. Coarse breccias, beds of rough angular fragments. 
2. Grey and purple shales. 
3. Bright red sandstones. 

Conglomerates, with rounded, cracked pebbles, 
5. Purplish and gray clays and shales, with limestone 

nodules containing fossil fishes. 
6. Brecciated conglomerates. 

The oldest (No. 1) begins at Crovie shore. Here it lies 
npon the Silurian, but not in the position in which it 
was laid down originally. There is a fault, and the Old 
Red Sandstone has slipped down, while the Silurian re-
mained in position. Going westward, the breccias are 
succeeded by the grey and purple shales (No. 2) and 
these again by the bright red sandstones (No. 3). At 
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the Snook (No. 4) t he conglomerate is reached. Here 
the movements of t he ear th ' s c rus t have produced yet 
another effect upon the rocks. The conglomerate is 
composed of pebbles t ha t once formed a beach on the 
shore of the lake in which the Old Red Sand-
stone was laid down. The pebbles when lying 
loosely on the shore had merely touched each 
other a t a few points ; but a f te r coming to be par t of a 
conglomerate rock, which underwent great compression 
while the ear th 's crust was heaving up and down, the 
pebbles bad to pack more closely together . When 
examined it is found tha t almost every one has shoved 
its elbow into i ts neighbour's ribs, sometimes cracking, 
sometimes indenting i t , and i t in t u rn has been served 
in the same way by i ts neighbours. Hardly a pebble 
has escaped without signs of the too close companion-
ship they have been in. The cracks are now filled up 
with carbonate of lime, so tha t the pieces of the pebbles 
adhere firmly together. 

Cracked pebbles may also be found a t Dunnot ta r 
Castle in the conglomerate there, and as tending to 
confirm Dr Jamieson's theory of a northward dr i f t of 
Old Red Sandstone clay from Stonehaven to the neigh-
bourhood of Peterhead, it may be remarked tha t cracked 
pebbles have been picked up near the Bullers of Buchan. 
They may also be found on or near the line of the Old 
red sandstone between Gamrie Bay and Fyvie. 

A cracked pebble found in a field has a long long 
story to tell. I t tells of rocks ground t o sand by 
waves on a sea shore, i t tells of the compression of 
the sand into solid rock, and again of the breaking up 
of this rock a second time by sea breakers, and of 
long rolling backwards and forwards by advancing and 
retreating waves. I t tells t ha t a th i rd t ime i t became 
rock by the cementing together of t he pebbles by lime 
and iron, and t ha t such a quantity of debris was deposited 
above it tha t the escape of the internal heat of the ear th 
was prevented, and thereby the pebbles of the conglome-
rate were softened so far tha t , when they compressed 
each other, they part ly yielded and part ly cracked. 
I t tells tha t a f te r exposure to internal heat t he con-
glomerate bed was broken up by an ice-sheet and i ts 
component pebbles again rolled smooth under the ice 
in i ts progress to the sea, and strewn over the surface 
of the ground many miles perhaps f rom thei r native 
seat. 

Leaving the Snook and holding westward to Gar-
denstown, the conglomerate (No. 4) is seen thrown 
upward at a dislocation upon the purple shales (No 2) 
already passed over. Westward of Gardenstown t h e 
same bright red sandstones (No. 3) t ha t came before 
the conglomerate re turn and continue to the Kirk 
Burn where the Old Red Sandstone ends. Though not to 
be seen along the shores of the Bay of Gamrie, there are 
other two members of the Old Red Sandstone at higher 
levels (Nos. 5 and 6.) No. 6 is the bed of clay and 
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shale a t Findon, f rom which have been got many fossil 
fishes. Good specimens are no t fonnd at this spot now. 
The fine collection of Gamrie fossil fishes in Banff 
Museum came f rom the neighbourhood of the Manse of 
Gamrie. 

On the Castle hill above the mouth of the Kirk Burn 
the re is a deposit of si l t containing f ragments of marine 
shells. Similar deposits are found at King-Edward 
between Plaidy and Castleton, which have evidently 
been brought into thei r present position by moving ice. 
I t may therefore be assumed tha t the Gamrie deposit 

has also been an old sea beach with shells in i t which 
has been moved by ice f rom i ts original position, and 
t h a t i t was dur ing th i s movement tba t its shells were 
comminnted and scratched. On this hill there is also 
an accumulat ion of fine sand marking a glacial sea-
beach. Similar sands a t t he same level may be found 
on t h e road f rom Afforsk to the Old Church, and there 
is a great accumulation at the same level above the 
village of Crovie. The Hill of Doun and other localities 
in t h e neighbourhood have sands a t the same level of 
similar origin. 

GAMRIE CHURCH AND CHURCHYARD, AND THE 
BLOODY PITS. 

Mr ALEX. W. FARQUHAR, schoolmaster of Gamrie, 
acted as guide to the par ty in visiting the Church and 
Bloody P i t s . In pointing ont objects of interest , he 
made a runn ing commentary full of information. I n 
t h e course of his remarks he said : -

The Founding of the Church.—I confess my inability to 
give in any detail , from my own researches, the history 
of the . foundiug of the Gamrie Church, or of the circum-
stances t h a t preceded it and were i t s cause. P ra t t ' s 
Buchan, and Bremner ' s Guide to Banff and i ts Neigh-
bourhood would appear to give all t h a t is generally 
known. Allow me t o supplement thei r s ta tements with 
t h e local t radi t ion told to me by some old residenters 
when I came to Gamrie. The five hundred Danes 
spoken of as having landed spread themselves over the 
parish, but the great body went chiefly to the Pitgair , 
Cushnie, and Minnonie direction. These on thei r 
r e t u r n to the sea were intercepted on the farm of 
Afforsk, t o t h e no r th of where t h e Gamrie Parish 
School t i l l lately stood, and were prevented from reach-
ing t h e sea a t Gardenstown as they intended. The 
field where t hey me t was, and is known, as the Cathill, 
which is said to mean the Battlehill . and on it f rom 
t ime t o t ime remains of ancient weapons have been 
found. The fa rmer or propr ie tor of Afforsk did yeoman 
service in th i s contest , feeling, no doubt , t h a t he was 
defending his household gods, or possibly dealing 
vengeance for tbe loss of his goods and chattels . The 
p a n e s finding t h a t a north-east approach to the sea was 
impossible, moved in a north-westerly direction, t h e 
brave followers of the Thane of Buchan keeping 
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