62 BUTESHIRE NATURAL HISTORY SOCLETY,

) The pl}otographs claim no rapport to the text, but are
epresentatives of some of the birds of our Island.
Nomenclature throughout is taken from Hartert

Jourdain, Ticeh : S 4 .
Birds.” » Ticehurst & Whitherby’s Handlist of British

As I finish I have to hand the report from the Chambers

St : :
ar:.ec;.t Museum on the Snipe mentioned earlier in this
icle. It proved to be an interesting and very unusual

e . .
ariation of the Common Snipe, but was, unfortunately, too

fiyblown to set up f ibiti
or ex
e p hibition or even to preserve as a
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A GUIDE TO THE ROCKS OF BUTE.
By Arcmisaup Lamont, M.A.
(Read 3rd February, 1931.)
1.—MgeramorPHIC ROCKS.

The earliest formation represented in Bute is the
Dalradian. This system originally comprised clays, sand-
stones, and pebbly rocks. These rocks were caught in
the earth-storm in which, before Old Red Sandstone
times, mountains were piled up high above the present
peaks of the Highlands. In this folding of the crust of
the earth, clays were compressd into the s/azes which we
see at Port-Bannatyne; ancient sandstones gave rise to
schists, while pebbles in the pebbly rocks were crushed
and the matrix surrounding them hardened to give the
sheared grits found in various parts of the North End.

New minerals were produced in the rocks thus altered.
A well-marked succession in the occurrence of these
minerals can be followed in Bute. Grey mica produced
by metamorphism is seen everywhere from the Loch Fad
boulder bed northward; north of Ardmaleish Point tiny
white crystals of Albite appear which require an increas-
ing degree of heat and pressure for their crystallisation ;
finally, in the extreme north of the island, at Black
Farland, brown mica appears in the schists, indicating
the intensest degree of metamorphism suffered in the
island. In this way, if the most altered rocks are the
oldest, the Dalradian rocks of Bute increase in age as we
go towards the North.

At Ardscalpsie, south of the Loch Fad boulder bed,
and at Rothesay Pier, the metamorphic formations are
cut off along the Highland boundary fault. North of that
tantalisingly obscured fault, there occurs on the north
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_slde of S@alpsie Bay a thick sheet of dark foliated rock
1nfcrudefi in a molten state and later altered, in thé moC :
"cam—bmh?lng movements, to a Hamlrleﬂdf—&’/nkt Kin(&un(i
igneous Intrusions, entirely changed to kS“eryﬁf;ztz'rze mr:]ie
their appearance under the beach materials on th,e west

side of Loch Tfad. These intrusions cannot be dated from -

}0@1 evidence, but are probably Ordovician, of the same
age as the Ballantrae lavas which were extruded on tl
floor of a deep sea. | *

2.—0Lp RED SANDSTONE.

T C?naga Hill is a typical mass of 04 Red Sandstone.
1s system was laid down by rivers which eroded th
‘ mpuntams built up in the earth-movements . 1
basal conglomerates of huge boulders were .covered itl
beds of sandstone thousands of feet thick whil ﬂWld1
brought alternate layers of river-worn peb’t’)les e

At Ascog and south of Kilcha

SStandstone 'I;s,lh_ades up into cornstones alf(gm;;hi?elelirgirdsizd

ones. his gradual passag ‘boni .
Sy§tem shows that in Butl(: we zajl(‘%e (f;)ali;h; W(ijtal;1 1;;')1111%61]0118
selies of the Old Red Sandstone. The Middlee I?_Pel'
during the @eposition of which the principal mov St
5},]011,9; the nghland boundary fault took place, is eli)lenti
‘from the Midland Valley of Scotland. The ]jgwel'asesﬁz
LS plitlesent, however, and is probably represented in Butes
y the Ha,ystack at Scalpsie, a mass of boulders perched
on the schists against which the white and red 1'l lkC 1ef
the Upper Old Red Sandstone lean just & hundr (I)C S~O
to the South. ( ( red yards

nortg h(; .I:[Iaygta.clilis 1110t a scree deposit from the cliff to
hof 1t, since the downward inclination of i 1
s g & . & . o t). : >
}hsif gESIRd strata is towards, not away fronll 551(:1;@11;}{.‘)’
n the Haystack, therefore, we ma ; ; ;
: . " ' , v have part of the ver
'founda,tlon of the entire Old Red Sa‘ndstolne S;stiixelxelI{
;s composed ‘oi the huge blocks deposited by t};e .ﬁr t
- leadlollg‘ torrents from the newly upreared mountai ot
-+schist-and- sheared grit, e IR s of

Screes and
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3 —Tur CARBONIFEROUS SYSTEM.

€

The transition between Old Red Sandstone and
(arboniferous is well seen in the increase of calcareous
mnaterial as we go from Craigmore to Ascog. We reach
successively higher strata, until at Millhole the corn-
stones disappear under the dark lavas of Ascog Hill. We
have here come to the lowest compartment of the Car-
boniferous System. At the south end of T.och Ascog, the
white sandstones reappear from under the lavas, and are
seen to contain flakes of red mud dried and blown by the
wind. The Calciferous Sandstone Series 1s still better
developed in the extreme South End of Bute, where in
addition to the white sandstones of quartz grains knit to-
gether with carbounate of lime, there ave beds of whie
conglomerate and a limestone at Creag a Mhara, telling of an
ancient sea with varying sandy shore.

Above the white sandstone, the lava flows, so well
seen in the terraces of Ascog Hill, of Ambrisbeg, and of
the Kilchattan peninsula, were poured out from innumer-
able small voleanic vents. These are yet marked where
necks of brecciated and exploded z4f protrude through
the older rocks. Creag a Mhara and Suidhe Chatain,
though of a much smaller size because they were on the
outskirts of volcanic activity, ave the Bute contemporar-
ies of Dumbarton Rock and Dumgoyne.

The lavas from these volcanoes, interbedded occa-
sionally with fine purple as4, are dark basalts, rich in
ferromagnesian minerals. They are remarkably uniform
in composition, but different conditions of cooling have
given rise to differences of crystallisation. In this way
Jedburgh Basalts are entirely fine-grained, while Markle
Basalls show many large crystals of plagioclase. Associ-
ated with those basalts in South Bute we find fine-grained,
light-coloured igneous rocks composed of minute ortho-
clase laths aligned as if flowing like logs in a stream,
These ave Bostonite lavas. 4
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Underground intrusions of Markle Basalt, occurring
in thick sheets, or sills, in South Bute, are distinguished
from the lavas proper, by the absence from their upper
surfaces of vesicular cavities. Tavas are invariably
marked by such cavities formed on the escape of volatile
constituents. Such cavities in the Bute lavas, yield
calcite crystals, various forms of quartz, and, occaslon-
ally, vellow garnets and reniform hematite.

Coal in Bute is restricted {0 the Carboniferous islands
of Ascog Hill and Ambrisbeg.

4.—LATER F'ORMATIONS IN ARRAN.

After the Clyde Plateau lavas there is a great gap
in the Bute succession. Trom Arran, however, we can
fill in the Carboniferous Limestone Series with its corals,
crinoids, and brachiopods. In Arran also we have the
New Red Sandstone, distinguished from the Old Red by
its quartz grains which are spherical, smooth, and often
greasy looking from being subjected to the desert sand-
blast. The New Red is later replaced by white, and yellow
sandstones of the Triassic System, well seen at the King’s
Caves, followed by the micaceous and highly coloured
South Arran series.

5.—Kaixozoic Rocks,

The beginning of the Kainozoic era saw an outburst
of igneous activity around the gradually foundering basin
of the North Atlantic. The deep-seated intrusion of the
North Arran Granite belongs to this period. Activity in
the island of Bute focuses south of Kilchattan, where
there are two notable sill-intrusions. One is of Crinanize,
an alkalic rough-textured rock, which weathers readily
to a crumbling yellow-brown material. The other, which
has cut through the first, consists of five distinct sheets;
three of these are of Basalt, and two of Quartz-Orthoclase
Porphyry, a rock with large crystals of clear quartz and
dull white orthoclase in a fine, quickly cooled ground-
mass. At one point the groundmass has cooled so sud-
denly as to give a glass, so that we have the Pitchstone
Porphyry, south of Glencallum Bay,
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The majority of the dyke's of Bute bglgng toTt}llae co;:
cluding phase of Kainozoic igneous act1v1t§f. . ey tar_
mostly Tholeites, basaltic rocks with glass in t etml.(i:{
stices between their minute erystals.. They cut like
knives through the other rocks Qf the island. Oc‘ca:]llm}—
ally, as in the small quarry at.Mﬂton, clay slateg in Tel:;
vicinity are baked to the consistency of P-onellmzz'lel.1 W
other notable dvkes are the Quartz-Dolerites, Whlc CI'QSS
the island from east to west. Qne of .these is quarrie
hehind Rothesay Academy. Their age 1s uncertain.

6.—QUATERNARY DEPOSITS.

Most of the rocks of Bute are concealed under a c.(liegp
covering of fine red clay. “Thllisﬂclair’ ’wasltpr;)sduizuau;f

jal denudation as a "‘rock-flour. s
gll“:(v?;?l}addwith boulders, the closer-tgxtured. of Wh]l;h %‘Zy
show ice-scratching. At Balnakeilly this B.oudc‘r tl; y
is covered by fine grey micaceous 'ola.ys depos1te. ;,1]‘14 dz
quiet waters of ice-locked seas. Similar days w;(; 106ft
shells, belonging to a time when the land StO?R By s
lower than now, have also beep excavated at (; es:ai
oas-works and Kilchattan tileries. These clays furnis
téuriously shaped concretionary modules.

Raised beaches with water-worn stones and shori
sand are well developed in Bute, and very clearlmy seezl ad
Tttrick Bay. Upper Ettrick and the other ‘fa.lms s mi
on the 100 jeet beach which extgnds some distance 1.11(;
Glen More. The beach is continuous with the anfciuig
floor of the valley. The 25 feet 'btatil 1nc¥udes theh 1e T
stretching to the coast, while an intermediate beac fe:l(le
can also be traced, especially at the confluence o e
Fttrick and the Glen More burlfxs. These beaches arle as
yet unconsolidated, except in sooty layers v(;r 1§re
manganese dioxide concentrated by peat has prlov1 ftha
tenacious matrix which already (?ements the pebbles of the
former beach into an authentic conglomerate: a progess
which demonstrates how sedimentary rocks are formed,




