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--Again, it has been found that a limestone band, 300 yards soutl of the
same lough, has been pushed westward over siliceous schists; calcareous
quartzite, and mica-schist, the latter rocks becoming so attonvated that
the limdstone lies npon their truncated upturned edges. -\ += . -

" South of the Gweebarra Estuary, facts are to be observed, inf addition to
the insiances already referred to north of Cleengort Hill, which equally
.point to the excessive shearing that has taken place in this area,
Highly sheared nodular masses of hornblendic rock, enclosed in light
- gray mica-schist, occur on the west shoulder of Cleengort Hill and else-
where, in such a manner as to suggest that they have been detached and
carried westward from intrusive hornblendic bands, in the rock flow
which has obtained in that area. A suggestive example of such
detached masses occurs at Ballyirston, W, of Maas, on the roadside, It
consists of a derk gray micaceo-felspathic schist nodule, imbedded
in well foliated light-gray highly micaceous and sericitic schist. The
contrast in colour and texture renders the lenticular mass perfectly dis-
tinet, though the enclosure is also schistose, and the hornblende it
originally contdined is now represenited by black mica, .

At Glenties, quartzite has been converted into “mylonite,” white .

quartz veins contained therein having heen drawn out 8o as to simulate
fine seams which in a sedimentary rock would indicate its lamination.
At the same point, and south of the town, hornblendic schist has, im part,
been transformed into dark gray ferruginous mica-schist, and intruded
granite bands inlo well-folisted gneiss, with a peculiar linear drawing
out of the constitnent minerals. ,

It is obvious that where such radical molecular changes have been
wrought, the arrangement of schist, limestone, and quartzite at Glenties,
however much. it ‘may simulate bedding, may be deceptive ; for where
movement has obtained to such an extent, along vertical and -highly
inclined planes, it must have operated as well en inasss as moleenlarly,

in forcing beds' which diverged even considerably from their. present

trend into conformity with the foliation.

‘Where this divergence has been greatest, and the beds contorted,
they seem to have been cut up by thrust-planes, and excessively
sheared, as obgervable in contorted and sheared quartz-schist

* one mile east by north of Glenties. When, however, quartzite is
present inforce, ag S.E. of Glenties, they may approximate to their

~ original position ; though it is probable that a ¢loser examination’
of the ground, from the point of view here maintained, will bring
to light the fact that the quartzite bands have also suffered great
changes of position, as in the case indicated above at Carnaweéen
Hill,” The same considerations lead to the conclusion that any un-
conformability which might have been traceable in this locality
would now he scarcely discernible, and that dips ars quite un-

~ reliable in attempting to trace either sequence of strata.ar discor~

_ dance of formations, did more than one existin the area, This
oint bears directly upon the apparent dying out of the Aghls and-
Noraigs quartzite, S.W. of Glenties, which may rather be attribu.
' table to a westward movement of the schists, so as: to overlap
' theé quartzite. In fine, when all the facts mentioned, and'tho

. following are considered, together with the extreme mobitity of |

‘the rocks under-pressure, a conviction is forced upon the mind
that the direction of dip and present parallelism of rock bands,
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panying sketch-plan (Fig. 11), taken at a point se_vgn.ﬂ’”n?iles.t‘o
the westward, .- S ‘ : S

'—-.-—-a:r.—_,_‘w x
*

h o agh i 7 into mica-gchist,
i h Hill, showiug passage of felstone into mi
e 1&:;::::; c:’fnsgxli:‘zmt;g strong: and, of line of demarcation too definite).

' v . . . - due . {0
: formations represented in this series are ¢ :
Xi]:rti}lllg ntﬁ)izggﬁfs, is not.so. c(lflarlg capal()ile é)f r&zo]:fa?: a;n ]?1112
ks now forming the Glenties and Ca reas ;
B i e e e o 2 o
illybegs, 1 uarry near.the road, se v g
fl'i ;!l{it:;%g fhﬁl?&?{iﬁiﬁf this area owes its dev_elopmeni; to sqcl;
ca e.. Delicate whitish lines in a brown schistose matrix %wf
ahcauslilblaﬁce of sedimentary Jamination; but t_hey consis (t)
;Ix' ehfe attenuated felsitic bands,drawn out by shearing mo:ir_emen !si;.
cvom, inied by thrusting, which is shown by a dlS.COI" a.nceé}(l)
acc()lx_nylz in several places. -1t may be noted in pa.ssmg;tha% ®
:,Efaﬁf arge characterized by the occurrenlt;,e ofa g:.rt;or;ata Off"o 1};]2
‘magnesia, and iron, in cases to such an extent as to
ilg'ﬂ a%tnlf‘sm’r%n%fu:ﬁ: lxﬁ)xl;n?()uriously -eniough, this' mineral tﬁt)so
'é(})xlii*ac;tépgzes the unsheared zone represented in secﬁlqn (Elg. ' ),
ne:'_irmhlI;o E;gghlyninclined series fql%zylvls l?:n midm;)i;twi? Ig{;{:x?
ish of Upper Killybegs, and part of Kilear.
throughout the parish o r Killy ; b of Kilear.
it "of Ki ; Harbowr. a second structure 1s inrparted
o st Sty by ies of thrust-plames with slight
hists, apparently. by a series of thrust-planes % th sligh
“tbzész.}ﬁ?zo?eg:x’enb, l})rut sufficient to give, when v1evged frox;]d a
L% 'nce +the appearance of bedding, with a }oy dip towa ds
;gl.llsmn it - On close inspection, however, the true folha,txop 'dxpklg
péroety d: to bie : nearly vertical with an- east and ‘west Strike;
. ermeCMan ridge, west of Killybegs, nearly: ,hm.’m?f‘af}
i ized surfaces truncatethe vertical: §£}Hl§tﬂ )@tgnmerpm?g;ts
ﬁﬁndiﬁatg that dy.namiéa.li met&mpx;?hlsm' Bas su}i)erye ;-duy

t0.8 westward movement of the upper (i)ortions of .the rock ever

e lower, Evidence of this westward movement ig strikingly
exhibited in Croncheo ridge, which runs parallel to Crownarad,
immediately west of this hill,

The main road from C:m'ick to Killybegs
"west remiti th 1

east of Carrick main road, one

e outcrop of a schistose series, of which the foliation

outh of east at ahout 15, Just west of the ridge,

on. t,};e_..escarpment brow, a complete change of dip and strike is

encountered, in altema,ting bands of quartzite and schist, which

obviously underlie - the schist that forms the east slope and

crowns the ridge. The quartzite and schist have an average
east and west, strike, whi::lh would appear to indicate an unecon-
formable overlap of the u per schist series upon them. The line
of junction may be traced along the brow of the ridge, with some
intermissions, for g distance of four miles towards Crocknapeast,
where. it appears to ceage, The effects of movement become more
generally distributed throughout the schists of that hill, i.¢., after
the quartzite band of My i :

ted schist, varying in thickness up to

nine inches, : L .
The schist series crowning Croncheo, and forming its eastern
slope, retains a constant foliation dip of 10°~15° over an area of

several square miles ; though, the dip being with the slope of the

hill, the outcrop (about a mile in width) does not represent g, great
thicknes.s of rock. _That i

ie of tlgis series upon
conformability

quartzite, which shows a vertical dip

asterly strike ; and similar conditions are in repeated on

part of the westerly slope. " To account for this recurrence of
ist zones, whose fol

IS

Y By

[

[




»

26
- A movement of the rocks from the south-eastward is indicated.
at several points, which serves to connect the system at Carrick
with that just described. It seems therefore more than probable
that the present striations observable throughout the entire area
are all due to the same system of movements, though at Croncheo
and Killybegs the shearing has not been so intense as elsewhere.

Thus the schistosity at Croncheo is generally of an wundeveloped
character. Specimens of apparently well formed mica-schists are fre-
quently obtainable, wherein micacized and striated surfaces of shear
planes enclose between them thin lamine of unsheared rock which under
the microscope distinctly show the undestroyed elements of previous
foliation.*

From the foregoing observations, the writer is led to infer that
there was a second period of metamorphism ; 4.¢., & period during
which a system of transformations by dynamieal agency was
superinduced u};]on rocks already metamorphosed, in addition to
that during which the foliation of these rocks—the vertical
schist and quartzite series about Killybegs—was developed.
‘Whether the rocks of Slieve League district had been previousty
metamorphic or not is scarcely determinable. The movement
there has been so excessive, and the shearing of the rocks. so
thorough, that all previous structure has been obliterated, except
in a few perhaps questionable sections which may sustain the
conception that the rocks of the locality had suffered transforma-
tion prior to the period of dynamical metamorphism here treated
of. One of these sections—the most striking met with—pre-
sented in Fig. 12, shows pebbly quartzite in which the quartzose
pebbles have been drawn out under excessive pressure in one
direction, while a superinduced structure, very manifest on ex-
posed surfaces, eonforming to the prevailing direction assumed by
the foliation of the schists,crosses the formerat a considerable angle.

o i

vl

- W :

. Fig. 12.—Doubly sheared quartzite: pebbles drawn out by first ahe#ring,; and s
schistose structure imparted by second. Sketch taken in Cappagh.

* Specimens of mica-schist, exhibiting the appesrance of double faliation on exposed
sutfaces, are obtainsble at the small lough eaat af- Meenychannon ep. this ridge, On
examining these specimens under the micrescope, the second.séructpre is found to be due
to a sharp curvature of the mica flakes along zones which traverss the highly-foliated
achist, An accumulation of quartz (?) is noticeable along these rones, and thisfact seemy
1o have initiated the apparently double structure on weathered surfaces. .
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Other series of facts and lines of observati
s 28 of rvation a
:,nd are explained by, the view presented above vi{;.oillf:t (:.)tnlfi;[:i;
Wo periods of metamorphism are represented ; and
ﬁ:(;)fii gfsfiarflgdtoto n;a,);l now be mentioned a
‘ a4’ hustory of the region, which, intervenin, i
r;zrie%n tgllla former q.nd later periods of uansformati%anegm(;o::
2 = ‘:h 0,408 conception that they represent but two 3&2963 of one
nd the'same great period of metamorphism, viz, the great
grawitic intrusion. ' > (e great

The followi i i i ion wi
sornr o mgll‘ggcsel’n:ir:irized geological history of the region ynll

o e:%;m%) :;ﬁisafdr;g];-% ill?l r};::': sedimentary, and pospibly in part
B. Igneous intrusions, chiefly basic or hornblendic,»
C. Metamorphism of foregoing. (First period.) .
D. The granitic intrusion,
K. Great carth movements, involving a development of metaé-

mo h- . - - . » . "
- rlx.gdl)s ? varylng in intensity in different localities, (Second

to the later %eriod of transformation,

Thus, at Killybegs it was obs
s, erved that the quartz h
:Irlizﬁt?hed% limd the fragments dragged Westwar?i, in zco:lfeclﬁgﬁ
e thrusting which truncated the vertical schist. In the

river bed, at C ck, similar veins are curved, having been

forced to conform to the wa; iation

: : -wavy foliation of th ini i
In Gle‘ncolumbkd.le a sheared quartz vein, tmfe:cgil;?%lﬁi schist.
schist; fql_lows all its contortions for upward enah

ecimen was obtaj

and attenuated in the manner describ

| . ed on p. 22. Striati
allf:rtbgz‘fmq&wptl{ observed on quartz'veins? both inr;zhli(;g e?x?g
quartzite ; and north of Lough Anna, near to the point where the

. section represented in Fig, 9 was observed, veins occur in a second

gone, unaffected by the later -shearing, which, follow. a° Zig-zag

* eourse, similar to thagy assumed by the felspathic bands in both

Zones, !

*The hornblendic masses 80 numerogs i ‘ ,
‘ 0 sses, nerous in the district, have certainly.
the second system of metamorphista, perhaps only by :I’xi in wm"gﬁmzﬁgf

- wonld haya besn at  stage subsequent to the first period oz metamorphism,
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CHAPTER 1V. . R : 3 L

. -, o . i .
- METAMORPHISM OF THE REGION~—continuwed, = be , . ' the section line, I
S 4 . 3 A . g ine, It

Foliation of the Granite. S d largan Hill it contains ¢ ‘north of Glenties;

There is no more obvious fact than that the granitic intrusion
stretching from Glen, in the north-east, to Ardara, in the south-
west, owes its foliation to the dynamical process which effected
such manifest transformations in S.W. Donegal’; and in no locality -
are the results of this process more s{:riking%; seen than near the
south-east and north-west margins of the granite, both within and

outside of its boundaries. The map will show that the strike of -

the foliation of the granite on the one side, and that of the schists,
quartzite, and limestone bands on the other, correspond in a
remarkable way. It has been noticed that when the foliation of
the-schists is vertical or nearly so; its strike represents the trend of
rock movement ; and this being the case, it is particularly signifi-
cant that when the schist foliation winds round the western end
of the Glenties and Ardara limb of the intruded granite, the folia-
tion of the latter also alters'its trend quite conformably, though
its new direction at Sheskinore, N.-W. of Ardara, is almost at-

right- angles to the prevailing trend of the granite foliation

throughout Donegal. ~ -

—
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- Fig. 13. Small map to Mustrate the direction taken by the foliation of schist and
granite: —G.~Granite. -~ S.~Schist. = Q.-~Quartzite. Plain line-Foliation strike,
Single headed arrows-Direction of rock movement when known, Doubleheaded

© srcows-Striated vertical surfaces, : : o ’

‘This is shown on the small map, Fig. 13, which also indicates
the“trend of rock striation north-east and north-west of Glenties,
where the direction of movement corresponds to that assumed by
the foliation of the granite in each locality. The manner in
which the quartzite bounding the granite near Gweedore has
been gheared. confqrmably with the foliation of the latter, has

been noticed ip the Memoir of that region, and may here again be

referred to.
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i above presented for & correspondence in direction
Be&:égwtﬁ:r}ﬁiaﬁon .olf)' the granite and that of the surrounding
schists and quartzites, points so decidedly to a connection also,
that a question of their contemp.ora.nelty can scarcqu be elll:ter-
tained. . Indeed the facts establishing the connection sEea ;:
plainly that it is almost a matter of more certainty that ¢ tqroc d}
bounding the granite were extensively and thoroughly re-forme ‘
since its intrysion, than that they had been me1'.3.111orthchprn{)l;3 to
the intrusion, The intrusive character of the granite a.srthen
established in the Memoir on the Gweedore district, a.pd fur er-
evidence in proof of it will be observed along the granite margin
tiear Glenties ; but no fresh fa,(_:tg can be a_@de tq wl}ap l.la,ve been
there given, to show the condition in which the adjoining rocks,
with detached masses of the same, were before their invasion by
the granite.

Itis manifestli of no avail to refer for evidence on this point t‘of.

hed schistose bands near Fintown, which are ranged:
mﬁgw the foliation-strike of the granite, see\mf .tha?‘tl;%:"
may, and in part probably do, owe their present condition to ¢! ®
shea,;'ing movements which afiected the rock surrounding then:i—-_-
even if we need not suppose that the granite 11'.z~1elf.aﬁ'011'l _eﬁ
materials for portions of those bands. But the manner in w 1}(: 1
large masses of schist lie in the foliated granite near Crove ﬁr
Hill—the frequently contorted character of their foliation, and
its non-conformity to that of the surrounding granite, which in

the locality named is singularly regular and constant, are facts

i ¢en appealed to* in favour of a. ,ppst-mgta.moszhlq
iv;lé;?x];igﬁy ° zdd’boptla)his the fact that siniilar large masses and
important bands of schist, &c., retain thelr' cha,ra{:ter in passing
from the foliated granite region to that in which foliation 1s
absent or represented only by the feeblest approach to rg-
arrangement, of the crystalline constituents—all this isle.sems‘_ 0
indicate that the rocks of the area had been metamorphic prior
to the intrusion of the granite. This being the case, the ;ntx:uaon
of thé granite marks an important epoch in the geological his t;y,
of the %onegal area, having occurred, it would seem, between the
earlier and later periods of metamorphism.

'CHAPTER V.

MeTAMORPHIC (JROUPS OF THE REGION.

Notwi ing the great transformations which have taken
ﬂ)zl:ﬁ?:%fs%ﬁbeﬁhe metamorphic rocks of sedlmentmy
gri in in this district are separable into four groups, and they' are
hefgen:listinguished by the titles adopted for them in the dfgsﬁmp.
$ion of north-west Donegal.t They appear to occur in the follow-

* Explanatory Memoir of .North-West Donegal. Ses alsp paper by Dr, c““‘“’»‘! +
Quar. . Geo. Boe., xbi, (1885) p. 230, o,
-F’E:;?:m‘go?y Momacte, Northr- West Donvgal, pris |
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ing order, but, as explained in that Memoir, this order is propably
deceptive, . the quartzites forming the highest group while the
Milford schists may be merely repetitions of the underlying Lough
Gartan group i— '
 The Milford schists. .
The great Quartzite group, characteristically de-
veloped in Knock Salt.

The Lough Gartan group, and
The Glencolumbkille schists,

Qlencolumblille Schists—As already mentioned, this group,
because stratigraphically the lowest, . is apparently the most
ancient in Donegal. 1t forms the ridge whichvseparates Malin
More from Glencolumbkille, and consists of dark gray and leaden-
coloured flaggy schists, with thedull lustre characteristic of sericite.
A discrimination of quartz from felspar in these schists with a;
pocket lens is a matter of difficulty ; but Jjudging from the manner
In which.the rock weathers, felspar seems to occur in quantities
in certain places, partieularly in the dark- ay schists, which are
also the most contorted. These frequently gow a double structure
(Ausweichungsklivage) as may be well seen three-quarters of a
mile west of the village of Glencolumbkille, The leaden-coloured
varieties are evenly foliated and flaggy, and contain folia of white
silvery' mica with small garnets. Iron pyrites abounds in the
schists near the village, forming joint linings and embedded cubes
up to three-eights of an inch in size. »

On Mullyloo Hill thin white siliceous seams alternate with
others of black highly micaceous schist in several places, affording
a good opportunity of observing how the planes of schistosity cross
the-original bedding. Itis noticeable, too, that while the foliation
in-the dark portion follows a constant direction, the cleavage in
the siliceous seams follows directions which are exceedingly
variable* No very clear line of demarcation is determinable
between this group and the succeeding one either in Glencoluml.-
kille or Malin More valley : in the former locality it would coin-
cide with the boggy flat north of the Church, prolonged epst-
ward ; and in the latter, the brook entering the head of Malin
More Bay might be taken to mark the boundary. Between those
limits a few insignificant bands of bluish-gray erystalline limestone
are met with, some of which are indieated on the map. One of
these on the north slope of Mullyloo Hill is mot traceable
continuously, .though it appears in a fragmentary manner at
various points, surrounded by the mica-schist and sharply
truncated. ;

Dark mica-schists, with white siliceous seams cut obliquely by
cleavage; appear in the central col of Slieve League, overlooking
Lough Agh, and so closely resemble those of Mullyloo Hill, that
it would be little more than repetition to describe them in detajl.

.* Instances have heen met with in Meenychannon, three miles egst of Carrick, in which
schist is thus well foliated in & constant direction on each side of & siliceous band, while;
ths latter is.granular.and shows no cleavage stru L . 3 e e
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noticed that the quartzite dips towards the eentre of the-trough
in the north and south limbs of the anticline, and that the order
of succession—quartzite, boulder-beds, limestone-schist series—is
here the reverse of the order which obtains at the other points
referred to in this area. There ¢an be no doubt that:in the true
order of deposition the limestone comes at the bottom with the
boulder-bads above it, and the quartzite above these.

The group reappears from beneath the quartzite at Ardara,
and consists of dark and light-gray schists, with limestone and
quartzite bands, which dip generally at a high angle, south-east-
ward, and strike north-easlgva.rd by Glenties to Fintown, where
several bands of dark and light-gray limestone with schist pass
under the quartzite. South of Glenties the schifts are highly
pyritous, and north of the town, near the Union Workhouse, a
peculiar band of highly micaceous gray schist occurs; with silvery
mica, and large eyes of a felspathic mineral.

It has been stated above that the beds of schist with the

important limestone bands which skirt the Gweebarra Estuary,
and strike westward by Naran, belong to the Lough "Gartan
group. This is the view adopted in the Memoir of north-west
Donegal, in respect of the Lettermacaward limestone and schist,
which seem to be a reduplication of the Naran series—the
opposing limb probably of a synclinal trough. ,
. Of the limestone occurring in bands south of Russell's F. erry,
some portions are bluish-gray, and some white, flaggy, and crystal-
line, with pearly mica. At Russell's Ferry tremolite marks the
Junction of limestone with intruded tongues of granite, both-
having been highly sheared. And on the side of the road leading to
Glenties, half a mile south of the ferry, the massive gray lime-
stone, where it is much broken and invaded by diorite, is studded
with irregular radiating masses of the same mineral, :

These small bands of limestone probably unite westward in

Cashelgolan, where a great thickness of limestone may be seen in
the steep sea bank north of Clooney Hill. This rock strikes
thence towards Naran, where it is truncated in part, probably,
by a dislocation, and in part by diorite, which has here in-
vaded the limestone. The latter reappears at Dunmore Hill,
and in consequence of a low dip‘covers a large area. The rock
is gray, crystalline, in parts micaceous, and is sometimes
much contorted. Thus, on the shore beneath Cashelgolan,
it is twisted up on the west side of a mass of diorite in such
a manner as to suggest that the latter had been crushed against
the limestone from the eastward, the invaded rock yielding to the
pressure as if it had been plastic.

Not only does the limestone thus attain an important degree
of development, but the schists of the Lough Gartan g oup appear
in much greater variety in this portion of the district. than
elsewhere, ,

southward from Dunmore Hill. A remarkable double frilling is visible
on the schists, here and southward, maintaining constant ‘direttions
over & considerable area, one E. and W., and the other S W, The

" Thus, gray highly micaceous schist forms the ground which siopes’
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former is manifestly the prevailing one, being more distinctly marked
than the others;and it-conforms to a well-developed superinduced structure
in the Dunmore schists, which resembles cleavage, and traverses the
schists, the. transverse planes hading south at 45° to 68°. Neither of
these directions agrees with that assumed by the original foliation of the
schist, This original structure is the only perfect foliation here, and the
other, merely approximating to thorough schistosity, is evidently due to
excessiye pressure combined with very slight movement, which has pro-
duced an exquisite zig-zag arrangement of the mica folia, throughoub
several square yards of the schist in this locality, besides affording one of
the' best examples of atrain-slip cleavage (ausweichungsklivage) met with
in the whole metamoiphic district. Southward of this a series composed of
fissile sohists crops out in the steep slope of an escarpment trending east
and west. This series has afforded roofing slate for the supply of local
demands, Quarries have been opened on the brow of the escarpment
and at various other points eastward, where the escarpment resolves
itself into minor features; and judging from the aggregate waste in these
now abandoned openings, they must have been extensively worked in
time past. Amongst the varieties met with are light and dark gray end
eenish, more or less micaceous phyllite and mica-schist, with partially
ggvelbped chiastolite crystals, generally arranged in two directions on
the slate face, corresponding to the two directions of crumpling or fril-
‘ling above mentioned. Dark gray fissile schists with dull lustre, and
appavently highly felspathic, extend southward, and in Kilkenny were
found to contain white square prismatic crystals of chiastolite up to-thiree-
sixteeniths of an inch in thickness, and two inches in length; distin.
guished from andalusite by showing a black central dot in cross section,
- Near the granite boundary chiustolite. is of frequent occurrence in
Naran, Clooney, and Qleengort. Large orystals of staurolite also
stud the schists near the important limestone band on the north side
of Clooney Hill. .The occurrence of these and other allied minerals in
schigt and clay slate, environing a granitic intrusion, has been noticed
by many authors,

- “Quartzite Group—The base of the quartzite group is character-
ized by a well marked pebbly zone or boulder-bed, which may be
observed at several points from Fanad, in the north-east of the
county, to Glencolumbkille in the south-west, where it attains a not~
able development. - The absence of such a zone between Stracashel
Glen, morth-east of Glenties, and Maghera, four miles west of
Ardara, is remarkable, and may be due to the overthrusting and
shearing movements previously described, which obscured the suc-
cession of strata, and here possibly ¢ut out'a certain thickness of
the ‘quartzite and underlying pebble beds. Mr. M‘Henry has
reeently found the boulder-bed near the base of Scraigs, beyond
the east margin of the district. - It is further worthy of note that
pebbles of quartzite, white quartz, and calcareous grit occur in a
detached mass of limestone within the granite north of Fintown,
on “the right hand of the road leading to Doochary, a mass which
obviously belongs to the Lough Gartan group, and has been separ-
ated from its associated schists and quartzite by an intervening
portion-of the granitic intrusion. - ,,

In teavelling south-westward, the true boulder-bed is first
met with -near Maghera, five miles west of Ardara, though
pebbles” of vein-quartz, quartzite, and felspar up to half an

ineh in diameter; are dissemwough coarse-grained alteved
grit, south-east of Ardara, n ‘main road leading'to Donegal.-

It i8 represented ab the former: place by a. pliatforin *of
schistose rock, which juts out from the base of the qdarbsite oiff,
and contains numerous pebbles of coarsely crystalline pink granite;
some ofywhich are slightly foliated. Thése are embedded in

a sheared matrix of gray felspathic greywackd, with chlorite and’

mica.  Similar rock forms the north shore of Killy Fanied
Lough, half-way between Slieve Tooey and'Glen: Head ; and

a limestone band at the same place contains lenticulir masses

of white grit, which might be mistaken for sandy concrétions
but are doubtless calcareous grit pebbles, much drawn cut; siwilar

to those which have been observed in greywacké of Mieve Leagha,
to be described hereafter. A band of caleareous schist extonds

westward from Lougheraherk, containing iron pyrites in quantity. .

also rounded boulders of red granite which vary in size up
to six inches diameter, or nine by three and a half inches i ellip-

soidal section, their surfaces showing a sericitic glaze. *One lar%‘e :
tigth,

block ‘was found ter inches in diameter, and two feet in le

rounded pebbles of granite. -

Between the two lakes mentioned, the quartzite also coritains

~'The escarpment forming the north side of«Gleﬁcdlmnbkitllevi
valley rises at a rapid incline from a peaty flat at Kinnakillew, -
and from & platform of schistose limestone and pebble-beds-nearer -

tothe bay westward. At the base of the escarpment in the former -
locality, the quartzite contains scattered pebbles' of® gray granite,
which become more and more numerous westward ‘until the
de§03it reaches a considerable thickness near the group:of cabins
half a mile north of Glencolumbkille chureéh, The beds here roll

in such a manner as to cover a large area, thus afforditig ‘a ‘good

opportunity of studying the character of the depoait.

'The rounded pébbles, of sizes up to eighteen inches in length, may be
seen to consist almost exclusively of a gray coarse, highly pyritons
granite, poor in mica, embedded in an arenaceous or a schistose matrix.
This important deposit reappears in the cliff beyond Glen Head watch-
tower, where the beds dip northward at an angle of 809, =

Along the shore of Malin Bay several interesting sections are laid
open upon a similar zone. Pebbles of various sizes, up to 21 in. by 12,
in. in section, are to be observed there in a matrix of easily weathered
gray slate, which consists of comminuted particles of felspar and quartz
with white and black mica, and some chlorite. The pebbles are moestly
rounded, though frequently subangular, and more or less drawn out by
compression and shearing ; the foliation of the mass being so disposed; as
to suggest a flow of the matrix concurrently with a drawing-out.ef
the pebbles. 'lhe rock differs from an ordinary conglomerate in
the pebbles being sparsely scattered through a matrix which manifests
no gradation from fine-grained sand rock to layers comsisting almost
wholly of pebbles. A very remarkable instance of what resembles filso
bedding occurs at Carrickchrim, 300 yards north of Buncrimlin-—whers -
Crymlin Burn enters the sea. A thicknessof 200 féel of the pebbly’
deposit disappears under the quartzite, which overlaps it, Yed after bed,
on ‘the north side.  Amnothér series of pebble beds' oosurs “further: sguth, -
separated from the above by beds of quartzite. RPN St
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" Much interest attaches to a study of these boulder-beds which afford
a gleam of information regarding the early Archzan land of the north-
west of Treland. The pebbles occur in the following varieties, those
most abundant being placed first in number according to the order here
given :— : :

1. ‘Gray pyritous granite, previously described. I have not been able
to identify such specimens with any of the granite of which the district
to the north is composed.

2. Pink granite, fine and coarse-grained, with little mica, found
sometimes in large boulders. -

3. White and pink quartz, and a few of dark gray quartz fragments
up to 6 in. by 21 in. in diameter. .

4. Mica-schist and fine grained gneiss, quite lenticular in form, con-

tammg black mica. v
5. Granulitic quartzose pebbles, with foliation occasionally visible,
and lying across that of the enclosing rock.

To this catalogue may be added pebbles of friable, easily-weathered,
ealeareous fine-grained grit, which oceur at Killy Fanned, Glencolumb--
kille, and Blieve League. Similar pebbly zones are observable in Slieve
League cliff, one at the sea level, and another on the brow, where it
forms the margin of a synclinal trough, interposed between the south-
west and north-east quartzite ridges of Slieve League ; and granite pebbles
miay be noticed at two other points north of Lough Agh, indicated on the
map. The pebbles are similar to those already described, but are here
excessively drawn out and attenuated. Those of white calcareous grit
have yielded miost readily to compression and shearing ; and, weathering
freely, they leave the exposed surfaces. of the rock containing them
pitted with linear hollows, from which the original substance has almost
disappeared. Quartzite pebbles also have yielded freely, small and large
pebbles alike being much attenuated, even in materials in which those
of granite and pegmatite have retained their normal rounded outlife.
One lenticular mass of light gray quartzite measured nine inches by
three-eighths of an inch in section, and another fourteen inches by three.

- The material of the pebbly rock at the top of Slieve League cliff is mostly
gray grit, in parts calcareous, and it contains blocks of granite up to three
feet in length.

‘The occurrence of the boulder-beds containing such blocks
at a horizon apparently so high in the quartzite series, being
found also at the base of the sea cliff, is suggestive of a repetition
of the strata by overfolding, which harmonizes with the inversion
of the quartzite and preceding schist groups mentioned on p. 33
Such might be expected from the great movemenis which the
rocks of the region have undergone; and it may be further
stated that pebbly heds are entirely absent from the base of the
quartzite escarpment S.W. of Catrick, precisely where they
should be found unless the inversion: referred to had taken place.

" -The size and numbers of the boulders contained in these deposits

suggest at first sight the proximity of ancient land to the locality

in which the strata were laid down.. The striking instance of
what seems to be false bedding on Malin Bay shore—already
mentioned, points to the same conclusion; as. does also a more
evident. case of false bedding noticed a short distance west of the
large sea cave directly beneath the Lighest point of Slieve League.
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The great local development of the boulder-beds both in

Glencolumbkille and at Fanad, as well as the frequent alter--

nations of schist, limestone, and quartzite bands in the strata under-

lying the quartzite series in the cliff W. of Slieve League, at’

Malin Beg and elsewhere, would also seem suggestive of littoral

conditions. Bnt it has already been shown that at mo point can"

the boulder-beds be said to form a true conglomerate or breccia.*

Quartzite occurs in mass in several isolated areas forming
important groups and ranges of hills. In the south-west direc-
tion are the Slieve League and Slieve Tooey districts: the Aghla
range, in the north-east, passing out of the district by the east
margin ; and the serrated ridge which culminates in Carnaween
and forms the central feature of Sheet 23. Three_ less important
areas form in part or wholly the hills, Croaghnacorcfagh, Crockuna,
and Mulnanatf; and numerops still smaller areas and bands of
quartzite included in the schist are scattered throughout the
district. .

Two quartzite areas, separated by a narrow tract of schist, form
Leahan and part of Slieve League. The latter hill consists of
two limbs running north-westward, connected by a central col;
one, a serrated ridge which overlooks the sea, and the other
approximately parallel to this, some distance inland. The high
ground thus encloses two corries, in which are situated two small
lakes—Liough Crolevy and Lough Agh; and the narrow edges
which are formed by the gradually encroaching sea-cliff on the
one side and the steep declivities of the corries on the other, are
each called “The one man’s path.” The ground separating the
two corries is formed of mica-schist with limestone bands, &ec.,
already mentioned: and with the exception of this, the mountain
is formed of quartzite, which is characteristically flaggy.t - |

Fine-grained whitequartzite, with oocasional pebbles of felspar up to half
aninch by three-eighths ofaninch insection, splittingintotlags} and laminse
down to halfan inch in’ thickness and even less, forms the N. W, shoulder,

The bedding is neéarly horizontal ; and, as the rock is cut up by two sets -

.of vertical joints parallel and at right angles to the face of the cliff, the
wind which comes up the face with accumulated force detaches the

flags between alternate pairs of joints.. Thus, out of a ledge of rock, -

a series of offsets has been carved which, viewed from the sea, look like
pillars, and have suggested the name of * The Chimxeys,” by which they
are locally known. Quartzite of a similar character forms the sea~cliff
from summit to base, beneath the crest; its beautiful colouring, which

* Mr. M‘Henry suggests a glacial origin for these deposits.  Drift ice would convey
angular, subangular, and ronnded boulders and pebbles from distant land or séa-washed
boach, and scatter them promiscuously, as we find them now, of various sizes upon a sea
bottom of sand, argillaceous or calcareous mud, or the peculiar unsifted agglomeration
which is here termed greywacké. A grounded iceberg would moreover not only afford

- materials for special local developments of the deposit ; but also the couditions for such

instances of false-bedding as are above indicated, by occasioning a stronger :novement of
the ever-flowing ocean currents around its base, than if such obsiruction did not happen to
be there. Glacial strie have not as yet been noticed on the blocks contained in these
deposits. '

1 From this fact the mountain has:derived its name, Slieve Liaga, the mountain of
flaggy stones,—Joyce, * Irish Names of Places,” 3rd edit., p. 403,
B %f A cargo of these flags was shipped from Teelin some years ago by Dr. Ritchis of

elfast. ' ‘ ' ’ '
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méy be seen from a point overhanging Bunglass, is to be attributed to
o weathering out.of pyrites, which the rock contains in abundance.
"_A.sudden change of apparent dip is encountered in proximity to the
sohist. at Bunglass, due to numerons nearly vertical joints or shear
planés, which traverse the rock in a direction parallel to the planes of
foliation. ,

The north-eastern limb of Slieve League is bounded by a fine
escarpment, which curves slightly, and faces the rnorth on its
convex side. The south-eastern portion of this limb—Largy-
daghtan Mountain (1,513), consists of flaggy quartzite, similar
to that which forms the sea-cliff, containing, near the base of the
hill, thin interlaminar seams of limpid quartz. The quartzite also
eontains cubes of iron pyrites up to quarter of an inch in width,
octahedral crystals of a ferruginous mineral, probably magnetite,
and drusy cavities lined ‘with smoke quartz.  Brecciated masses
of the reck occur at several points, even when not in proximity
to fault lines. One such line, however, is traceable under the
northern brow, and across the ridge a little east of its culminat-

- ing: point.: These masses usualiy consist of angilar fragments of
quartzite, embedded in a siliceous and felspathic matrix. . . . -
~Thick-bedded massive and flaggy, vitreous, and ‘granular

ite, weathering . white, forms the.continustion of the beds
Just -described. = The. strike - follows the same north-westerly
direction, accompanied by a highly inclined or vertical dip, until
the ciluartzi-te comes to an abrupt -termination at the small stream
which drains Lough Agh. :

.The quartzite forming Leahanr is white and pink, in pa&t;s fols-

thie,  and passes into schist. At two points, half a mile E. and

.E. of Crumlin Bridge, may be noticed massive micaceous and
caleareous siliceous schist, weathering into rotten-stone; and in
parts containing pebbles of granite. The quartzite is flaggy.
About half a mile south of Malin More village, at Buncrimlin Port,
near Rossarrell Point, and in other places, successive thrust-planes
cut up the vocks along the east shore of Malin Bay; and the
quartzite, in accordance with the general movements of the rocks
of the area, has been pushed westward along.the dislocations
indicated, over the beds which would form the.continuation of
the Malin Bay series ; for these beds are not represented at
the head: of Malin Bay. - : .

The series just mentioned finds its counterpart in Leahan cliff,
east of Rossarrell Point, where alternating bands of schist, lime-
stone, and quartzite occur. An important band of flaggy quartzite
forms the entire cliff at one point, where its brow is not less than
600 feet above the sea, and this band appears to thin out rapidly
westward;——the mica-schist underlying -and overlying it, being
continued still further west.  Eastward, the series passes under
Slieve League. ‘

- The largest area of quartzite in the district forms Slieve Tooey,
‘and -extends through' the hills from Glen Head eastward to
Ardera. It contains strata similar to those forming the Slieve

- League group, and the two areas were doubtless originally eon-
tinuous. The ridge terminating in Glen Head presents an

39

* instance of a synclinal basin, the beds dipping towards the centre.

on either 'side, so that the underlying beds, already described,
crop out along the valley of Lougheraherk and Killy Fanned. The
flaggy character of the quartzite prevails, and good flags are obtain-
able at many points. On the brow of the cliff some fine examples
of agérial denudation, similar to that afforded by “ The Chimneys”

of Slieve League, may be observed. One of these examples is “the .

Giant’s Sawpit.” North of Glen Head, a-deep gully, seven feet in
width, has been hewn out of a ledge of quartzite by the. wind,
which has removed the flags between two parallel vertical joints,
The coast is fringed with numerous rocky drift-capped islets, or
stacks, which stand out in front of the steep cliff at intervals
between Glen Bay and Loughros Bay, near Ardara, the largest of
which is Tormore. Numerous sheets, bosses, and dykes of dark
green hornblendic rock penetrate the quartzite, Hoth of the islets
and cliff; the contrast between the light gray shades of the latter
rock and the dark green of the intrusions, combining with the
fantastic shapes frequently assumed by the fringing stacks, to
yield one of the most charming lines of coast scenery in
Donegal. The cliff is also penetrated by many caves at the water’s
edge, some of large size. A few owé their origin to faults, as may
be seen at Maghera, five miles west of Ardara, and perhaps most
of them to jointing, which widely prevails.. In twbo, however, of
ten small caves accessible at low water fron¥the strind at Maghera,
narrow dykes run along them in the main direction. One of
these has been transformed into serpentine, and the other is com-
posed mainly of hornblende. '

" The Slieve Tooey quartzite rapidly diminishes in apparent thick-

" mness eastward towards Maghera. Further east its thickmessy

appears uniform, but at Bracky Hill, evidence of an overfolding
of the strata has been already presented (Fig. 2). It is'therefore;
a fortiori, probable that the apparent thickness of quartzite at
Slieve Tooey (4,500 feet) has been built up by repeated overfold-
ings. Such an explanation seems necessitated by the dispropor-
tionate thickness of the quartzite on opposite sides of the several
dislocationsrepresented at Maghera, Ardara, anid Glenties:

The quartzite in the Aghla district is continuous with that of

Scraigs, &c., which lies beyond the east margin of the present dis-

trict, and has been described by Mr. M‘Henry in the Explanatory
Memoir of North-west Donegal. . '

A section across Drumnalough Hill, E. of Glenties, shows_the follow-
ing varieties :— \ S

Massive light brown and gray compact and granular quartzite, con-
taining a little felspar and mica, on the north-west side of the hill;
granular pinkish gray felspar grit at Lough More ; tainly laminated seri-
citic and felspathic siliceous schist (passing into mica~schist) with dimly

~marked striation from 8.E., containing small garnets and black mica.

A traverse across the summit of Aghla reveals a section closely cor-
responding to that just described. The quartzite at, Sculloge is much
shattered, as it also is at a fow other points observed in crossing the hill ;
numerous quartz veefs are also here noticeable. The quartzite varies

B |
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) 'ﬁ'(')m pure white to pink, and in places becomes a fine grained pseudo

gneiss through an increase in the proportion of felspar and mica, which

the yock usually contains in small quantity.

A curious strip of much faulted rock runs north-eastward by

- Crockbrack to the east margin where it rises abruptly from the
waters of Lough Ea. The map sufficiently indicates how this
whole area is dislocated and broken up, but, though so much
faulting intervenes, it seems obvious that the Aghla quartzite here
reappears from beneath the area of schist which forms the basin
of Owenea, and which dips away from the quartzite of Cranaween
and Aghla alike. '

. The quartzite is white, subvitreous, slightly felspathic, massive,
and flaggy; the surfaces of the flags being sericitic or micaceous,
and showing frequently well-marked striation. It contains minor
bands of mica-schist in a few places, which become exceptionally
wide and important in Cloghmeen and Binbane hills. - In the
Crockbrack portion of the area, the bare glaciated bosses, which
mark the line of fracture from Lough Ea south-westward, consist
chiefly of white and gray subvitreous quartzite, bounded by
coarse-grained - granular felspathic and micaceous rock north of
Meenagushoge. ’ ,
 Of the less important quartzite areas, that forming Crockuna,
which is separated from Slieve Tooey by faulting and by a con-

-siderable band of schists, contains gray massive and flaggy

‘quartzite, and siliceous schist and gneiss. It extends from Maum,
which forms the summit of Maghera Glen escarpment on its south-
east side, to Meenachatvy Hill, in Sheet 22. . Another of those
areas is that which forms portions of Crockmeenabrade and
Mulnanaff Hill, where massive and flaggy varieties, very coarse
grained, are to be met with half a mile south of the latter. Here
the quartz particles are well drawn out by shearing.

- The .remaining smaller area is that which forms Croaghna-
corcragh and Croaghstraleel. In the former hill the quartzite
seems to pass north-eastward into micaceous and siliceous schists.

Milford Schist Group.—The strata included under this name
are, as already remarked, not improbably representatives of
portions of the Lough Gartan group which owe their apparent
}l)‘osition above the quartzite to thrusting and inverted folding.

o group occupies a broken tract, which extends from Teelin Bay
by Carrick and Kilcar in a north-easterly direction into the valley
of the Owenea, where, as already stated, it appears to occupy the
centre of a trough bounded on the north and south by the
quartzite of Aghla and Carnaween. It forms the important hills
of Croncheo and Crocknapeast already referred to, and crops out
along the southern flanks of Binbane and Carnaween, forming also
Silver Hill and Croaghubbrid near the east margin.

The schists vary in character from light silvery gray to dark
gray or nearly black, and pass from highly micaceous varieties
into siliceous schists. Characteristic sections may be obseryed at
Binbane and Carnaween; in Crownarad escarpment, along the
base of which the road passes from Killybegs to.Carrick ; and in
the valley of the Glen River and Teelin Bay, near Carrick. In

“

the last-named avea the vock conmsists of dark gray contorted,
highly pyritous mica-schists; as may be seen along the road
leading from Carrick to Kilcar.* These are sometimes garneti-
ferous and pass into siliceous schists and quartzite. They contain
numerous quartz reefs and veins, the latter frequently following
the contortions of the micarschists. . C

Higher up the west side of the valley, near the base of the quartzite
escarpment, the rock consists of well-foliated, light-gray garnetiferous
schist, composed chiefly of white mica and quartz, and characterized by
the occurrence of large crystals of black mica. These are frequently
frayed at the extremities, and promiscuously disposed with regard to
the direction of foliation, often across it, which, considering the origin
of the foliation in this lecality, shows the crystals to be of secondary
growth ; .. subsequent to the formation and pregent arrangement of
the white mica.t  Reusch indicates (** Die Fossilien fihr. krys. 8ch.”
p- 20) hornblende crystals similarly disposed in his fine-grained gneiss of
Tillevikin, accompanied by small garnets. These schists extend north-
westward by Crockmina, where a fault ranging in- a north-easterly
direction brings the Milford schist series into juxtaposition with those
of the Glencolumbkille group. . .

Deflections of the magnetic needle—Reference has already been made
to the schist which forms the ridge extending from Crockakeo to
Croncheo, and further referencé is unnecessary except to mention a
phenomenon observed in the dark gray mica-schists, here in parts
garnetiferous, and which is apparently connected with the shearing
movements which have reconstructed the schists of that hill. There is to
be observed, along the parish boundary three quarters of a mile south by
west of the summit of Mulnanaff, a defleclion of the magnetic needle
to the extent of 48° west of the magnetic meridian. The rock exhibits
& schistose structure due to the system of movements referred to, with
a striation on the gently sloping surfaces indicative of their direction
in this locality, bearing a little north of west. This nearly corresponds
with the direction taken by the magnetic needle ; and that the divergence
from its mormal positioh is emphatically local; the following observa-
tions indicate :— :

fe. in.
* At 5 6 above surface of rock the needle occupies its normal position.
40 » s the deflection is  7°
20 » ” ” 15°
10 » » » 30°
On the rock, » » 48°

A magnet fails to extract any magnetite or magnetic pyrites from this
rock, and no basalt or diorite is to b observed in the immediate
vicinity. The necessary conclusion, therefore, seems to be that some
unaccountable connection exists between the arrangement of the rock
particles in accordance with its striation and the deflection of the
needle., .

At Fintra, west ot Killybegs, bands of light gray gneissose
schist alternate with freely weathering, gray, highly micaceous

_schists, which combine to render the surface of the ground

_* Specimens taken from this point gave, on being analysed, seven per cent. of pyrites.

+ This mode of occurrence of black mica in light gray silvery schists has been noticed

at other points in the district. Rhombic crystals of white mica have been observed in
well foliated gray schists:of Meenychannon, three and a half miles east of Carrick.




in this locality particularly rugged. Pyrites frequently occurs,
as_well as the peculiar carbouate mentioned in the foregoing
pages; and to the weathering out of these minerals is due the
pitting so frequently observable here on exposed rock surfaces. On
the hill just above Killybegs Roman Catholic chapel a remarkable
change is noticeable in the massive felspathic-grit, which passes
suddenly into light gray talcose and sericitic schist, while retaining
the massive and jointed aspect usual to quartzite on the outside.
- Internally, it shows a well-developed foliation crossed by lamina-
‘tion which é)a.sses into schistosity, the new or secondary surfaces
being coated with a sericitic glaze, ' » ‘

Near the eastern margin of the district, the glistening slopes
of light gray and siliceous schist in alteruating bands seem to
have suggested the name of Silver Hill.

The schist forming the valley between the two quartzite ridges
is chiefly gray, and highly micaceous and flaggy, as may
be seen along the road which passes through the “Big Glen”
from - Glenties: towards Stranorlar, Limestone occurs in the
series where it adjoins the quartzite on either side of the valley.
1t is light gray and crystalline, weathering bluish, and forms im-
-portant bands along the southern flank of Crockmore, and at
E‘ou’gh Magrath and Lough Shivnagh on the south side.

Betweéen Lough Magrath and Croaghubbrid, and beneath the
north-eastern brow of Monargan Hill, south-west of Glenties, the
limestone has been converted into saccharoid marble, -

CHAPTER VL
SEDIMENTARY Rocks.

Carboniferous.

* "The Carboniferous formation is represented in several isolated
areas in the southern portion of the district—the most important
being that forming part of thenorthern coast of Donegal Bay,
a tract of about sixty square miles in extent. Beds of con-
glomerate and sandstone form the base of the series; and these
are found resting upon the metamorphic rocks which composed
the shelving and gradually sinking shore of the ancient Car-
boniferous sea. An important limestone group follows, forming
the Lower Limestone division, and attaining 2 marked develop-
ment in the peninsula of St. John’s Point. This is over-
lain eastward by shale and sandstone, which, therefore, répre-
sents the Middle Limestone division. The above will now be
described in ascending order of sucecession :— :
Lower Carboniferous Conglomerates, Sandstones, and Shales,*—Con
glomerates, grits, and sandstones of this division of the series are well

* * By Mr.. Mitchell
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displayed along the Oily River section to the east of the main road from
Donegal to Killybegs, At Milltown, where the road crosses the river
it cuts across the line of strike of the beds. The basal beds are-well
shown' a mile farther along the road and in a northerly direction from
Milltown Bridge, where they occur on the side of the road, breught
down against the quartzites by a conspicuous fault, - They consist of
massive dark red and purple’coarse conglomerates. *These are suc-
ceeded by flaggy conglomerates and grits which in turn alternate
with reddish yellow and sandy flags, and to the west of the village of
Calhame include beds of dark gray calcareous flags, succeeded by
impure limestone and calcareous shaly flags. The general dip is south-
east at 30°—40° at the base, becoming flatter in the higher beds.
From the section exposed along the Oily River there is evidently a
great thickness of these basal deposits, as a section taken from the
village of Calbame to the Carboniferous boundary;mcross the strike

would show a thickness of over 2,000 feet of strata’; the strata are un- °

disturbed, and the general dip constant throughout the area over which
they are freely exposed. In this approximation account has been taken
only of the rocks visible along the line of section, together with shales and
earthy limestones as seen along the stream which flows into Bruckless
Harbour. At the quarry, and near it in the bed of the stream, about a

- mile from its mouth, thin seamsof hard, splintery, and pyritous coal-rod

occar.. The country is thickly covered with drift, throughout ‘which,
however, appear frequent outcrops of grits, flags, sandstones, and fine
conglomerates of an apparent thickness of about 1,500 feet. ' These
latter may, however, be a repetition of the lower beds just mentioned;
brought up by flexure and faulting. They dip beneath the Lower
]:é.iria:sbone, which forms almost the whole of the peninsula of St. John’s

oint. ) : :

The boundary line between the basal beds of this series and the meta-
morphicrocks in the townland of Cashelreagh is terminated at the north
by & north-east fault, and at the south against an east and west fault near
Oily Bridge, close to Milllown. Along the coast section, south from
Bruckless, flags, sandstones, grits, and conglomerates are continuously
exposed,. with a general steady dip to the south-esst at angles
varying from 45° east of Bruckless Harbour to 10°—15° on the
south at M‘Swyne’s Castle and Castle Port. These beds are on the
same geological horizon as those before referred to as being above the
shales and immediately below the limestone, which erop out in Brack-
Ingh and Darney Hill, north of Dunkineely Church. They consist of
sandy flags andMlaggy sandstones, pale gray grits and flags, and the
higher beds opposite Castle Murray of grits and flags with beds of
conglomerate. eapped by micaceous san8y shales. At M‘Swyne’s Castle
the strata consist of sandy micaceous shales under somewhat con-

glomeratic grits. Close to and south of this point, at Riggyheugh, the

Lower Limestone comes in. . :
Going north along the road, just west of the Oily River, we pass almost
along the junction of the Lower Carboniferous and Metamorphic strats,
The continuity of the boundary line is however obscured by the extén-
sive deposits of bog, drift, and alluvium. Between the townlands of
Drumaghy and Curraghafeaghan, however, the quartzites, schists, &e.,

of theolder formation are seen cropping out to the west of the road, and

the Carboniferous strata along the river and around Claggan. - In
Baltenny Hill, in the townland of Multins, which is thickly covered
with drift and mountain bog, coarse red conglomerate ig exposed in a
roadside quarry, 300 yards from chloritic mica-schists. . _

i
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In Tullenteane the rocks are much disturbed and faulted, and to a-

great extent concealed beneath superficial covering. At Croagh Lough,
however, wo have the junction of the two formations clearly shown, the
conglomerates forming  the high ground to the south-east of the lough,
und the quartzite almost in direct contact cropping out along the north
and north-east shores of the lake and adjacent uplands. Along the
xoad over Ballywoges Hill, which is cut through the bog, flaggy grits
and red conglomerates are freely exposed, generai dip E. 20°8. at
20°. Along a curved north and south and north-east fault line, which
is concealed at each end under- bog, a coarse breccia or brecciated
.conglomerate occurs, .
. Bhale predominates in the section of this division seen at Casuidy’s
Town ; but here a considerable thickness of the lowest strata seems to
be cut out by the Croagh Lough fault. The arenaceous rocks again gain
prominence north-east of this point, as seen in the coarse and fine grained
sandstone with pebbly beds which forms Killin Hill, and is continuous to
* the east marginof the district ; and there the sandstone contains layers of
limestone, as it does between Bracklagh and Calhame, near the coast. The
basal beds may be seen near Lough Namanfin, where the sandstone of
Killin Hill passes down into coarse conglomerate with pebhles of quartzite,
quartz, and mica-schist, interspersed with pale and green pebbly beds
and white fine-grained flaggy sandstone, with annelid tracks and bur-
rowings. = A fine specimen of Stigmaria was detached from the yellow
sandstone of this member on the shore of M‘Swyne’s Bay by Sir Richard
Grifith * upwards of thirty years ago ; and the same fossil is mentioned
by Dr. Haughton, ¥.r.s8.,1 as one of several plants sent to him by Mr.
Harte from the yellow sandstone of Darney, near Dunkineely.}
. Tothe west of Killybegs the Carboniferous strata are again seen
between Fintragh and Bavan, on the Killybegs and Carrick road. The
basal beds' are well exposed along the east flanks of ‘Croaghbeg, where
boundary between them and the metamorphic rocks can be traced from
Bavan south to the coast line. They consist of massive highly
siliceous conglomerates, with ‘pebbles of quartz and quartzite, varying
in size from one inch to twofeet in diameter ; and at the base of the
hill, they occur together with beds of fine-grained compact sandstone,
which is used for building purposes. o )
. The Carboniferous beds terniinate on the north against the abrupt
escarpment of Crownarad, being thrown down against the metamorphic

rocks of which the mountain is composed, along an east and west.

curvilinear fault line extending from the east flanks of Croaghbeg to
Tullig, where it bends down to the shore, The Carboniferous grits and
sandstones are seen in contact with the schists, the fault being here
clearly visible. Along the fault line, the grits and sandstones are
repeatedly seen striking against the older rocks, but for the most part the
Junction of the formations is obscured under the thick drift deposits which
cover the Carboniferous area here. The  conglomerntes, grits, and
sandstones of this series are seen in the high ground south of the coast read
to Kilcar, and north-east of the promontory of Muckros, which consists
Smost entirely of Carboniferous limestone. '

Lower Limestone—The most westerly occurrence of the beds
of this series occurs in the Muckros promontory, where the shales

* Vide Jour. Roy. Dub. Soc., Vol i. =
© % In a paper read before the Roy. Geo. Soc., Irelard, in Dec., 1860.
% This paragraph by Mr, Kilroe. . o
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and limestones are seen in a nearly horizontal position: The
limestones are for the most part dark gray, shaly or sandy, and
fossiliferous, the shales being black and highly calcareous.

" On the east side of the Muckros peninsula, at Trabane Bay, the
limestones are underlain by compact hard flags, worked as freestone for
quoins, piers, &c. In the higher ground these nearly horizontal strata are
overlain by a thin coating of sandstone. Along the west side the shales
and limestones are continued almost horizontally or with a slight dip to
8. 10° E. back to the metamorphic rocks, against which they are brought
down along a fault line. Inland the country is thickly covered with drift.

Above the lower conglomerates and sandstones in the townland
of Bavan, and at the hamlet of that name, we gef beds of compact
crystalline limestone and impure earthy, sandy, and shaly lime-
stone alternating with dark calcareous shales, dipping E.10°-20°S.
at 5°-10°. At Largy, in a roadside quarry, dark gray limestone,
shaly and sandy in the upper beds, is seen to dip W. 20° N.
at 15°. : ' '

In various streams that cut through the superficial deposits between
Largy and Skalwy, limestones and shales occur, and along the whole
coast line from Pertmore to the east of Rinn Point, the cliffs and
shore are composed of crystalline compact or shaly limestones, The
general dip is towards the south-east, except on the shore opposite
Shalwy, where several small faults occur among the strata. - ’

At low water, opposite Largymore, the uppermost beds are seen dipping
8.E. at 30° under white flaggy sandstones or grits. These latter
probably represent the basal beds of the calp or Middle Limestone series.

Along the eastern shore of M‘Swyne’s Bay, we come on the
limestone series again, constituting nearly the whole of the sub-
Jjacent strata of the St. John’s peninsula. The latter is a narrow
band of country of the average width of about half a mile, which
extends from the village of Dunkineely to the S.W. more than
six miles in a direct line. Tt is but little elevated above the level
of the sea, its average height being from 50 to 60 fect, except at
its NE. and SW. extremities where it rises in the former at
Sentry Hill to 217 feet, and in the latter at Ballycroy Hill.to
151 feet, and is throughout thickly covered with drift. -

The limestones and shales of th® series appear first at Kiln
Port, with a couple of east and west parallel faults, The general
dip along the western coast line is to the S.E. at angles of 15°,
250, 30° and the strata for half a mile S.W. of Riggyheugh consist
of sandy calcareous shales and earthy limestones. The western
coast line of Ballyederlan consists of dark gray highly fossiliferous
limestone with alternating shales which form the coast line to
the lighthouse at the extreme S.W. point. Numerous minor
faults are visible, as at Portned Island, Kathleen’s rock, Portna-

lack, &e, but they are not of sufficient magnitude to interfere

with the general continuity of the strike except at St. John's Point,
where the almost horizontal strata are cut up by seversl parailel
lines of fracture. Immediately opposite the lighthouse, however,
and up the east coast line, the rocks resume their general dip
towdrds the south-east.
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- Erom Cavan point-northward, the dip iseastward.at low angles -

~+-and-we ¢ome on another series of sandstones and grits over-
lying the.limestones; which are probably the basal beds of the
Calp series, : R
The limestone of St. John’s Point changes in character in the
vieinity of Dunkineely, where it becomes more shaly, the conti-

nuity of this member of the series being sustained only by

separate beds of dark gray limestone, which diminish in number
and importance northward, until at Killin Hill it is represented
by a few dark gray earthy beds which appear from beneath
denuded sandstone half a mile south-east of the summit, as indi-
cated on the map. A good section of this portion of the division
is to be seen on the public road which runs southward from
Tullaghan, along the western flank of Crumlin Hill. Attention
has been directed, in the memoirs of sheets 24 and 83, to a similar
thinning out of the Lower Limestone northward, and to its.

alteration in character,by the increasé of sediméntary constituents,

west, of Lough Eask, near the town of Donegal, and near Killin,
south of Castlederg, in the Bin Mountain escarpment.

Middle Limestone or “Calp.”*—The thinning out and disap-
pearance, northward, of the Lower Limestone, brings this member
of the formation into juxtaposition with the Lower Carboniferous
Sandstone at Killin Hill, where both consist of sandstone and ‘are
lithologically identical. Instead, therefore, of representing the
distinction by a line, which would be altogether hypothetical,
the appropriate colours have been made to blend along a zone
which in a general way may be taken to indicate the horizon of the
Lower Limestone. Besides a large area of sandstone, the division
consists chiefly of dark gray shale, which is in part pyritous and
in part calcareous, eontaining also thin fossiliferous limestone
and grit bands, and spreads out over large areas north of Inver
Bay, and east of Mount Charles. - The former area extends south-
westward beyond Inver Bar, and presents a good section of
characteristic beds in the sea-cliff under Kilmacreddan House.

The latter also extends south-westward, so as to form the southern -

half of Doorin promontory. Here the sea has laid open a fine
section along the coast to “Doorin Rock,” at Lackboy. There is
reason to believe that this shale deposit was formerly continuous
with, and occupies the same horizon as, the shale in the neighbour-
hood of Inver. o

At Rossylongan, near Donegal, the division contains several thin
beds of dark gray earthy limestone. The sandstone, extending
southward from its junction with the Lower Carboniferous. beds
of Killin Hill and Oughtadoony, is yellow, massive, and coarse-
grained, becoming occasionally white and gray, fine-grained,
and flaggy. The evidence obtainable in streams north and
west of Ballymacahill Hill makes it clear that the sandstone
here overlies the shale deposit; and the same shale forms
the bed of the Eanymore Water. Here the beds are horizontal,or

* By Mr. Kilroe, also preceding paragraph,
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rolt-at-a low angle, so. that the sandstone which is again to bemet
with in-the rising ground south of the river, and dipping away

from it at a low angle, also obviously overlies the shale. - It-was

therefore formerly continuous with the sandstone north. of the
¥iver, and owes its severance therefrom to river denudation. - The
former area is continued southward by Mount Charles to the
Doorin promontory, the dip remaining very low, so that the sand-
stone crowning Mount Charles Hill, and overlying the shale of
the low ground along the Doorin shore, holds the same position,
relatively, towards the latter deposit as the Killin Hill sandstone
does towards the Inver shale deposit. The division is thus
constituted of one series of sandstone and one of shale, the
former series being uppermost; and the Doorin ghale forms the
connecting link between the Inver shale and that east 6f Mount
Charles. It is interesting to notice that the Calp shale, equally
with the Lower Limestone, thins out northward ; for it will be
observed that, in addition to its entire disappearance between the
two sandstone series of Killin Hill, an outlier of the Calp sand-
stone lies almost directly upon the Lower Limestone beds of
Leagan’s Hill, S T
The Mount Charles sandstone affords a celébrated building
material. The chief quarry is one mile north of the town,in the
townland of Drumkeelan, where a crag or escarpment, striking
a few degrees south of west, exposes several béds of coarse
yellow angr buff grit and fine-grained whitish sandstone.* The
beds are generally massive, varying in thickness up to. four feet.
The chief ones, occurring about half way down the escarpment,
consist of light gray fine-grained sandstone, rather soft, which
dresses well. Brown, soft, flaggy sandstone is to be seen at several
Points north-west of Mount Charles, as at St Peter’s Lough, and
in descending the hill along the old Glenties and Inver road.
Bluish gray, thin-bedded, and flagey sandstone occurs on the
roadside near Mount Charles National School.. Mr. R. H. Scott,
F.RS., describes fossils which were found in the yellow sand-
stone of this locality, and plant remains abound in mottled flags
and sandstone near Frosses Roman Catholic Chapel. :
-Slieve League areas—The two outliers represented as forming

the double capping of Slieve League have been described in a.

papert by myself, and reasons are therein adduced for believing
them to belong to the Lower Carboniferous Sandstone division.
Much interest attaches to these outliers, us occupying the most
elevated position at which Carboniferous beds occur in Donegal,
and as atfording an indication of the former extension of these
beds throughout the country to the westward, as well as the
t amount of :denudation which has taken place since the
boniferous epoch ; particularly if the outliers represent the
Lower Carbeniferous horizon, as suggested. S
The beds forming the highest point of the hill eonsist -of
conglomerate containing quartzite pebbles, with a few. of coarse-

S

* This stone was selected out of specimens from various parts of Ireland, as the
building material for the new National Museum and Library of Dublin.

t Read February 14, 1888, before the Roy. Geo. Soc., Ireland,
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grained sandstone. The pebbles are rounded and subangular, some
of them being of large size. The conglomerate of the second
outlier (capping the central portion of Slieve League) is not so
coarse as that forming the first, and consists of pebbles of quartzite
and quartz, embedded in coarse sand. Thisis overlain by several
peds of fine-grained whitish gray and light buff-coloured sand-
stone, with stigmaria and annelid burrowings.

CHAPTER VII.

Ieneous Rockgs.

Dolerite and Basalt—Comparatively few dykes or intrusive
masses of this rock are to be met with in south-west Donegal,
though those which do occur are sufficiently exceptional in
character, compared with those in the districts to the east and
north, to render them in some degree interesting. Thus a large
mass, 770 yards in length by 530 yards in width, which has

evidently been a voleanic neck, occurs in Ardaghy Glebe, near.

Inver; and another mass at Mount Charles, the enlargement of a
_ dyke which runs north-westward by St. Peter’s Lough, suggests,
a connection between the former and similar important vents
near Donegal.  The rock forming the above-mentioned masses is
a dark gray coarsely crystalline dolerite, usually more compact
near the margin. Mr. Symes has the following note upon this
rock, viz. :—¢ Rusty brown decomposed dolerite, breaking up into
small cubical pieces, which on further exposure become rounded
to the size of a pea: the mass is penetrated by narrow dykes of
same material, which are not so much decomposed as the boss.”
. The remaining intrusions throughout the district present a
coarse or fine crystalline texture according as the dykes are wide
or narrow. An important dyke, containing olivine as an
accessory mineral, sixty feet in width in parts, i3 traceable south-
eastward from Woodhill, near Ardara, for a distance of nearly
twomiles. It fills a fissure which is probably centinuous beneath
with that filled by a dyke of basalt SE. of Lough Namanfin,
and thus also with the Mount Charles dyke. A few small
dykes are noticeable in the eastern portion of the Glenties
sheet; onepenetrating alimestone band N.W. of Meenaguse Lough,
which bifurcates northward. Such bifurcation explains the
manner in which a large dyke in the Glencolumbkille district,
traceable northward by Lough Divna, appears double at two
points : one on the Meenaneary road where it crosses the water-
shed, ard another in the stream which runs southward into
Lough Unna. The direction taken by this dyke, it may be noted,
is exceptional, being east of north ; the usual direction being
north, or towards north-west,

- Diorite (and Epidiorite)—Numerous masses of hornblendic

rock are to Le observed throughout the district, several of them:

covering large areas ; and a cursory inspection of the maps will
show that most of them are intrusive. Some, which accord
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- in general direction with the bedding, may at first sight be
‘supposed to have had an origin contemporaneous wit%\'

the
deposition of the sedimentary. rocks containing them. But
the cases in which this explanation might be deemed applicable
are not only very exceptional, but may with greater probability
be regarded as intruded sheets. It is therefore obvious, if all
the masses are to be regarded as forming one series, which
is more than probable, that the hornblendic rock is of later date

‘than the originally sedimentary, now metamorphosed rocks of the

district. That it has been invaded by the granite, and is therefore
of more ancient date than the intrusion of this rock, seems equally
obvious, since the granite contains detached masses of diorite,
some of which show foliation across the directigp taken by the
foliation of the granite.* The intrusions are arranged in zones
Whlch_follow three different directions, and along which the
%lubonlc energy was concentrated; one, westward by Maas to

awros ; a second, south-westward  from Glenties to Teelin ; and
the third, south by west to Killybegs, all diverging from the
north-east. '

The rock consists of hornblende and plagioclase, with pyrites,t
sphene, and apatite} as accessories. Variation arises from an
increase in the proportionate quantity of plagioclase, the horn-
blende usually predominating and in places forming almost the
entire rock, as at Lough Anna, south-east of Glenties. The
change in character noticeable upon comparing one mass with
another throughout this large area is not greater than, or at all
as striking as, that Wwhich may be occasionally observed in
different. portions of the same mass, ’

The following varieties met with in the large mass north of Glenties

may be taken as representative of the hornblendic rocks throughout

the area :—

1. Highly hornblendic rock, very slightly affected by shearing, in
-parts schillerized.

2. Hornblende rock with greenish felspar and large hornblende

crystals.

3. Highly foliated diorite with much dark and some white mica.

4. Very slightly sheared diorite with pink felspar, black mica, and
granular or microcrystalline masses of hornblende. ’

5. Coarsely crystalline porphyritic diorite with large crystals of
hornblende embedded in gray felspar. West of Russell's Ferry, N.
shore of Gweebarra,

6. Finely crystalline brownish rock with black mica, and (%) diallage.

7. Diorite passing into granite.

The last mentioned variety, occurring on the south flank of Meena-

largan Hill, shows a beautifully developed mullioned structure due to a
south-westward shear movement, slightly downward from the horizontal ;

¢This would go to prove that the hornblendic intrusions were affected by the earlier
metamorphism. ‘
t A mass of diprite at Toralaydun, connected with the namerous bands of this rock

-which  penetrate the quartzite along the north coast of Glencpl’umbkille, contains a

particularly large quantity of pyrites. . :
{ One fine cryatal of apatite, half an inch in length, and one eighth of an inch in diameter,
was found in compact diorite half s mile north of Glen Lodge, Glencolumbkille.
33, 23,30 & 31 ' b))

' AR
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4nd the hornblendic bands, in this locality invaded by the granite, on-

heing traced eastward, are seen to pass into a variety of rock, which s -

rich in black mica. - The smaller ,bands are generally schistose, and-
even large masses are partially converted into schist, when they have
been much affected by shearing, as in Teelin near the new pier. The
hornblende of small zones in this mass is partially converted into black
mica. :

The diorite about Killybegs is on the whole not much metamorphosed.

Felstone—Numerous dykes of felstone penetrate the rocks
of this area, and are therefore more recent than the metamorphic
and other igneous rocks, though more ancient probably than the
Carboniferous strata* They are particularly abundant in the
Glencolumbkille district, along the valley of the Owenea, east of
Glenties, and in the promontory of Loughros, west of Ardara.

In the first-named locality the plutonic energy seems to have
been focussed in the region now in part occupied by the groups
of islets off Malin Bay, the chief of which is Rathlin O’Birne, and
upon which a lighthouse stands. The rock forming these islets
is a pinkish brown porphyritic felstons, containing large crystals
of flesh-coloured orthoclase, some of which are two inches long and
one inch across, embedded in a crystalline matrix. The dykes
on the Glencolumbkille coast are numerous and chiefly consist of
greenish gray and brownish felstone, with gray orthoclase crystals
embedded in a compact base, occasionally quartziferous. Other
dykes are deep brown, with flesh-coloured and transparent
crystals of orthoclase, accompanied: by free limpid quartz and
white and black mica, the latter of which often occurs in well-
formed hexagonal plates, as in the dyke at the east end of Lough
Agh escarpment. Rapid changes of colour from gray to brown

are noticeable occasionally, as in a large dyke beneath the bridge .

nearest to Carrick on the road to Teelin. Such changes may be
partly due to the oxidation, even in the apparently unweathered
portion, of iron pyrites, which the felstone usually contains.
Acicular erystals of black tourmaline also occasionally occur, as
in the dyke near the west end of the Lough Agh escarpment,
together with a black, highly ferruginous mineral, which. is
probably magnetite. Hornblende crystals are also to be noticed
in some of these dykes, as for example, that which erosses the
road north-east of Lough Divna.

East of Glenties the felstone possesses the same general charac-
ters as that described above. Thus, near Lough Anna it is brown
or gray and porphyritic, becoming in parts quartziferous, with
quartz blebs up to the size of a small pea. Brown quartzi-
ferous porphyry at Martin’s Bridge contains embedded crystals
of pink felspar and microcrystalline nests of hornblende.
Crystals of hornblende occur with quartz grains in greenish gray
felstone in Graffy, south of Aghla summit, which weathers brick
red. Some of the felstone intrusions in this area are in the form
of interbedded sheets, as may be seen east of Lough Anna.

* The basal Carboniferous beds in the Donegal District contain felstone pebbles; and
dykes which are similar to and doubtless contemporaneous with the above, are, in that
digtrict, traceable to the Carboniferous boundary, but not beyond it,

- Several small dykes and sheets penetrate the schists of Lough-
ros, west of Ardara, chiefly consisting of greenish gray felstone ;
some of the dykes are micaceous, and some hornblendic ; and
contain detached caught-up fragments of schist and quartzite,

One interesting example of agglomerate may be seen: on the shore,

due south. of Loughros National School, where bluish gray pyritous fel-

stone contains angular and subangular fragments of quartzite and quartz
schist, 80 numerous in one part of the intruded bed to as cause it to be
easily _mistaken for an ordinary breccia. It is remarkable thai no
quartzite exists ¢n situ nearer than in Maghera, across the bay ; and
there it belongs to a Aigher horizon than the schisls which surlfound
the agglomerate,

Though the felstone intrusions just described are - ore recent than
the later period of metamorphism, the brown erystalline and sheared
felstope previously mentioned as occurring at Bungosteen Bridge, north
of Killybegs, obviously represents a more ancient system of acid intru-
sions, traces of which have been noticed elsewhere, as at Claddagh
Hill, west of Bungosteen, Altnapeaste, east of Kilca,r,,and at Glenties,
At the last-mentioned place the felspathic mass, or ancient felstone
penetrates the important limestone band which runs east by north near

. the union workhouse on the south-west side of the road bhefore it

branches off to Fintown. It would seem to be the continuation of
the same mass which appears on the opposite side of the road in a highly
sheared condition.  This ancient series, being involved with the
ordinary metamorphic rocks of the district, and highly altered, is excep-
tional, and is not represented on the map. ’

- Syenite—An intrusive sheet of dark greenish gray crystalline

. rock occurs near Meenaneary National School, congisting of horn-
- blende, gray and pink felspar, crystalline masses of which are

porphyrtitically embedded in the rock, and a little black mica,
A vein from the same rock proceeds northwards, and 400 yards
west of the ford or stepping stones, becomes a compact gray rock
full of small garnets. 1t reappears in the summit of M. eenaneary
Hill, on the road between this hill and Meenacharvy, and again
half a mile west of Lough Akeeran. A similar rock s to be seen
on the road leading from Teelin to Slieve League, two miles
south-west of Carrick, where it contains quartz, waxy plagioclase,

‘white mica, pyrites and caleite. At the four last-named placesit

more closely corresponds to the normal character of syenite than at
Meenaneary School, though it is usually more or less micaceous,
and in parts apparently resembles the rock described as mica.
diorite by Delesse.* It is probably another variety of the same
series of intrusions which occurs among the mica-schists at Bun-
glass, and may be seen on the summit of the cliff, near the Eagles’
Nest. Here it assumes the character of a granite with beautiful

. needle-shaped prisms of actinolite, and crystals of calcite, sphene,

and apatite.
Gramite—The great granitic tract described in the Memoir of

- North-west Donegal enters this district from the north, and

occupies a small area south of the Gweebarra, estuary, and extends

westward as far as Loughros More Bay. The rock is chiefly gray

* Ann. des Mines, Vol, xix., p- 150, cited by Cotta, p. 179.
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‘in colour, with a shade of pink,’and medium-grained ; but fine-

rained bands abound south of Doochary, which form almost one-
ia.lf of the mass. A very coarse-grained dark gray variety also
occurs in a few places. At Maas Lower, just inside the granite
boundary, three distinct varieties of texture at least may be dis-
cerned within a small space, and the mode of their occurrence

suggests successive stages in the solidification of the molten mass.*-

The fine-grained granite of Doochary occurs in two varieties—one
foliated equally with the coarser varieties, and the other non-
foliated, of general occurrence in small patches throughout the
main granitic tract, and of origin subsequent to the period of
metamorphism to which the foliation of the adjoining rock is
due. The former of these fine-grained varieties rung in bands,
which alternate with those of the coarser rock, generally parallel
to the south-eastern margin of the granite tract,} and (it may be
added) to the trend of foliation. It possesses a composition little
differing from that of the adjoining coarser granite, both bein%
made up of the following minerals in apparently almost equa.
proportions, viz. :—granular and limpid quartz; gray and pink
orthoclase ; much black, and some white, mica; and generally a
little plagioclase. The large crystals of gray orthoclase usually

"* contain small ones of pink or red felspar, as well as specks of

black mica ; but this latter mineral commonly occurs in scattered
flakes, and in nests or eyes in the coarser granite. The elongation
or drawing out of the quartz particles is very perceptible, the
foliation being as distinctly due to this as to an approximately
~ paralle] arrangement of the mica flakes, indeed the latter .are
frequently not thus-disposed ; and the foliation is generally more
manifest on the surface planes which give the strike than in those
crossing the trend in. which-the dip would be sought for.}

The second finer-grained variety differs considerably from the
finer portions of the banded and foliated granite, being character-
ized by the presence of white mica, and containing little, if any,
black mica, plagioclase, or pink orthoclase. Its connection with
the banded granite is represented in the woodcut.

Veins and masses of pegmatite § abound in the granite of Derry-
loughan and Clady, containing white or pink orthoclase, white
mica (probably muscovite), very rarely black ‘mica, and oc-
cagionally quartz; and it is noticeable that these veins at certain
points are disposed in accordance with the trend of the foliation,
as showu at a spot west of Derryloughan National School, and are
affected by the shearing which produced it. At -other points the
pegmatite is of an origin subsequent to the later period of folia-
tion, as, for example, where it forms a fringe around the intruded
masses of non-foliated granite. A marked quantity of gray and

, " Similar observations are presented in greater detail in the Memoir of the North-
western District.

t It may be noted that the included bands or inliers of mica-schist and limestone are
also parallel to the granite boundary, and when these cease the alternating coarse and
fine-grained bands appear, as is seen between Fintown and Doochary.

1 A suggestion is offered in the Memoir of the North-west District explauatory of the
banding in the granite near Doochary.

) § Such masses occasionally contain only orthoclase, being devoid of mica and quarts. ’
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Fig. 15. Sketch-plan of banded foliated granite invaded by granite devoid of foliation.

white mica characterizes the foliated granite at the south-eastern

“margin of the tract at Curran Hill, near Fintown, and at Glenties.

North of Glenties the granite is observed to send a tongue south-
westward into the adjoining schist; and, on the opposite side of the
town, a large band of the same rock occurs, brought up against
the quartzite of Drumnalough and Crockbrack by a fault, as in-
dicated on the map. Several smaller tongues of gray granite,
highly sheared, penetrate the schists between the town and the
larger band, all of which are doubtless connected beneath with

~ the main mass.

In the tract west of Glenties, near Ardara, the gray gra,hite
immediately north of that place contains hornblende, sphene, and
plagioclase. Further north the rock is characterized by an
abundance of pink felspar, and is devoid of foliation towards
the centre of the tract. South of Lough Fad numerous detached
masses of hornblende rock occur in the granite, obviously portions
of a formerly existing band, and between the lough and Clooney
the granite contains crystals of tourmaline.

At Portnoo, masses and dykes of granite penetrate the schist.
It consists of translucent quartz, black, greenish gray, and
colourless mica, gray orthoclase weathering white, and iron-
pyrites as an accessory. The rock is usually foliated, the foliation
being indicated by a parallel arrangement of mica-flakes.

‘South-west of Ardara, at the entrance to Glengesh, on its

. southern escarpment, may be noticed two masses of pink and

gray granite which penetrate quartzite and associated metamor-

hosed rocks. It contains black mica in aburidance, and some
Eomblende derived apparently from the diorite with which it is
in juxtaposition, and through which it probably has come from

beneath.

History. of the Granite—It has been stated in the foregoing
pages that the two periods of metamorphisia recognisable in
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Donegal have been separated by an interval marked by the
intrusion, and by various phases assumed during the solidification,
of the main granite mass. These conditions are presented below,
the evidence being drawn partly from the Memoir of North-west
Donegal ¥ :

1. Intrusion of the molten mass. )

2. Crystallizing out of portions rich in pink orthoclase, plagio-

clase, black mica, and sphene ; and invasion of the masses -

by still molten rock. ‘
3. Crystallization of this molten rock so as to form the prevailing
gray granite of the central portion of the area.
4. Invasion of this mass by bands and dykes of fine-grained
granite with black mica, and by veins of aplite. Formation
of pegmatite. ' ,
5. Foliation of finer and coarser grained granite by shearing.
These stages are followed by an invasion of the sheared rock, at
several points, by fine-grained granite, unsheared, and characterized by
white mica. See woodcut last referred to. ’

CHAPTER VIIL

PosT-PL10CENE (DRIFT-DEPOSITS).

Boulder-clay—A large portion of the area occupied by Carbon-
iferous beds in the south-east corner of the district is covered
with boulder-clay, disposed chiefly in the form of oblong hillocks

or drumlins, the longer axes of which trend south-westward.

They are separated from each other by a network of valleys,
“from the bottoms of which the adjacent drumlins rise, in many
cases, to over 100 feet, in some over 150 feet. The higher hills
of Altadoo and Ballydevitti owe their exceptional altitude to
‘cappings of Calp sandstone, which preserved the underlying
shale from denudation, the capping in the case of Ballydevitti

Hill having probably been removed at a comparatively recent-

date. The drift of thisarea consists of brown stiff clay, becoming
dark slate-coloured in the lower portions, with a greater or less
admixture of sand, gravel, and smoothed and striated blocks of
sandstone, earthy limestone, and dolerite, together with those of
granite and metamorphic rocks, which testify to its having been
transported from the north-east. : -

The drift in the various smaller deposits consists of light-gray
tough clay, with a large admixture of gravel and blocks, which
show that it is formed of débris of the adjoining metamorphic
rocks. Occasionally these valley deposits are of considerable
thickness; as may be seen in the banks of the Owentocker
River, south-west of Glenties, where the clay contains mumerous
boulders of granite from Croaghgorm. The district has been
subjected to intemse glaciation by ice, which overtopped the

* Explanatory Memoir, N. W, Donegal, pp. 78, 79, .
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highest mountains. Stris have been observed at the 1,940 feet
and 1,000 feet contour lines in Aghla and Slieve League, respec-
tively. A table of strie is given in the Appendix. . -
Moraines—The streams Sruhanacrow More and Sruhana,crow
Beg cut through a large accumulation of sand and gravel, with
blocks of quartzite and a few of diorite, which fills the mountain
recesses between Shallogan and Sculloge, on the north side-of
Aghla range. This seems to be a lateral moraine deposited from
%l_a,ciers which passed outward towards the sea through the Finn
alley. A terminal moraine from the same glacier in receding
inland appears at the western extremity of Finn Lough, in the
form of a small linear hillock, thrown across the valley between
the bases of Sculloge on the south and Curreen HjH on the north.
It seems to have dammed up a small lake on the sife of the present
alluvial flat, before the small stream which enters Finn Lough
eastward had eaten its way to its present level. Another in-
teresting example of a loughlet formed in a similar manner is
to be seen in Crolevy Lough in Slieve League. This loughlet is a
mountain- tarn, oceupying the bottom of a magnificent cirque or
corrie, the south-west margin of which is formed by the crest of
Slieve League. The lough is about a quarter of a mile in its longest
diameter, from head to outlet, and evidently owes its origin to

- a moraine which has been thrown across the valley by a glacier

descending from the heights north-west of the lough. The stream
has cut a channel through this of a depth almost sufficient to
drain the waters of the lake.

CHAPTER IX.

RecENT DEPOSITS.

Pedt.—Large areas of peat form a covering over rock and drift
on the mountainous tracts west and south of Glenties. On the

- steeper slopes the peat represented on the maps averages 2 feat

6 inches or 3 feet in thickness; but in the flat areas a much

%:eater_thickness may be sometimes observed, though the areas

on high ground and well drained. Flow bogs occur north-
east, south-east, and south-west of Ardara, as well as in the
hollows and low-lying portions of the Carboniferous tract, and
elsewhere in the district. Fir (Pinus sylvestris) abounds in many
of those peat tracts, the roots of which, and some of oak, are to
be seen in the cut-away portions, as along the roads leading
from Mount Charles to Inver and Glenties; showing that the
area was once extensively wooded. '
~ The encroachment of decaying vegetation upon loughs con-
tained in rock or drift hollows has frequently been appealed to
as a means of accounting for the formation of peat growth, and
instances in illustration of this hypothesis might be indicated in

‘the district west of Carrick, where Loughs Anna, Unshagh,

and Unna lie in such hollows, and are encircled by peat to the
water’s edge : but retrogressive conditions have set in ; and in the
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tase last named we are furnished with an instance of what has
been going on since the waters of the district have, through
artificial drainage, combined with natural erosion, reached their
present levels. Thus, the waters of Lough Unna are fast eroding
-the peat, having exposed a bank 10 feet in height, on its north-
west shore. This section shows four distinct layers of fir growth.
The peat appears to be much thicker than 10 feet here, an un-
known depth being concealed. Deposits occur along the shores
ofLoughros Bay and Dawros Bay, portions of which are covered by
the tides Mr, Harte mentions* the occurrence of peat with roots
of oak and fir twelve to fourteen feet below high water mark
in Dawros Bay. '

Alluvium.—The alluvial deposits of the district are mostly
confined to the narrow margins of streams which. drain the
higher grounds. Peaty alluvium is spread over an area more than
one mile in length and a quarter of a mile in maximum width at
the entrance to Maghera Glen, west of Ardara. At this town and
at Glenties similar alluvial deposits are to be noticed along the
banks of the Owenea, in the latter case, and along a tributary
of the Bracky River, in the former. In the Carboniferous area
the narrow alluvial deposits consist in part of tough blue clay,

with frequent layers of gravel; and in part contain a large

admixture of peaty matter.

CHAPTER X.

PREHISTORIC AND OTHER REMAINS.

Antiquities—The area south of the Gweebara Estuary, in- -

cluded within the limits of this district, and forming the barony
of Bannagh, and part of Boylagh, has long been celebrated as a
bunting ground of the antiquarian, abounding, as it does, in
monuments of pagan and early Christian times.

Cromlechs and. Giants Graves, which have become associated .

with the Geelic legend of Dermot and Grania, may be observed

in many places, Three at least exist in Malin More, and others .

at Killin Hill, near the summit of Carnaween Hill, in Glenties
“Big Glen,” near M‘Devitt’s Bridge, and one of more than ordinary
importance on the north slope of Kilclooney Hill, south of
Lough Fad, near Naran. The covering slab here measures
twenty feet by eighteen, and about seven in thickness; and the
cromlech is surrounded by a circlet of stones.

Cathairs or Duns.—One of these is to be seen near the head of
Malin More Glen, lately restored at the expense of the Archzeological
Society. Another occurs on the top of a hill, half a mile from
Glenties. What is here called “the castle” consists of the ruins
of a circular wall which encloses about an acre of ground.t Near
this town also is a large “ pillar stone.”

# Journal, Royal Geological Society, Ireland, vol. L., part i., p. 26.
+ The Donegsl Highlande. Dublin; A. Murray & Co: ‘

5
) Banwains—On the hill south of Naran a wall encloses a small
isletnearthe south-eastshore of Lough Doon, and a quarter of amile

to the north-west is another small lake, Lough Birroge, which
seems to contain the remains of a similar structure. '

Raths are of common occurrence. A line of ten aay be noticed
throughout the length of St. John’s Point promontory.

_Glencolumbkille, as its name implies, is intimately connected
with the history of St. Columba, ang several monumental remains
are pointed to as indicative of the fact. The church now stands
on the probable site of the saint’s monastery, attached to which
was a cave, which now runs east and west almost beneath the
church ; and near the bridle road, which leads t6 Glen Head, may
bg observed the remains of St. Columba’s chapel or cell, some
distance north of which is the saint’s well. Some dozen or more
penitential stations may be reckoned in the Glen, some of which

-are marked by sculptured pillar flags of mica schist.

CHAPTER XL

EcoNnoMI¢c MINERALS.

Silvér-Lead.—A deposit of galena has heen worked in the
townland of Kilrean, about half way between Glenties and
Ardara. The mine is situated near the junction of diorite with
schist and limestone, and yielded a considerable quantity of ore,
but was abandoned about the year 1860, probably on account of
the exhaustion of the deposit. ‘ ;

‘Smaller seams of ore have been found and extracted at
Naran, and at Claddagh-na-gall, on Malin More Bay. '

Gypsum.—Reported at Woodhill, Ardara, by Major Nesbitt.

Iron Ozide—Large quantities of bog-iron ore have been ex-
ported from Teelin, in the south-western portion of the district,
and some also from Mount Charles. Some years ago Dr. Ritchie,
of Belfast, made an unsuccessful attempt to smelt iron with coke
and coked peat, in a small furnace near Carrick, utilizing for the
purpose & rich deposit of oxide, which occurred in the drift of
the sea-bank at Trabane Bay, Malin Beg. '
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APPENDIX. - .

A. PerrograpaICAL Notss, by J. 8. HyrLaND, PH.D.

In this Appendix will be given a brief summary of the microscopical
characters of some of the rocks of the district described in the foregoing
‘Memoir. Tt will be divided into seven sections. In the first six of
these will be given the description of the roeks, whilst the seventh and
last will contain & recapitulation of some chemical analyses of the rocks
of 3.W. Donegal, and extracted from the Report of the British Asso-
ciation for 1883: c : -
The following is an enumeration of the contents of the sections e
1.-—Felstones ; '
II.—Lamprophyres ; iy ' :
II1.—Felspar-pyroxene-hornblende-sphene rocks ;
IV.-—Diorites ; ’
V.—Epi-diorites ;
VI.—Granulites ;. v
VII.—Chemical Analyses.

L —FELSTONES.
Specimens from the following loealities have been examined —

(E. shoulder of Slieve L H
Sheet 22, JE. of Lough Aghs o
. ~ (W. of Lough Agh;
Sheet 28, Lughnabrogue, Binbane, S. of Glenties;
- Teelin Bridge, near Carrick;
Sheet 30, {Teelin Pier (road). o
They are medium to ﬁn.e-gmined rocks, and are either grayish, terra-
cotta-red, or dark purple in colour. Quartz can only be occasionally
recognised with ‘the lens. The rock from Tughnabrogue, 8. of
Glenties, is the only true porphyritic’ variety in the collection.. The
porphyritic constituent is a felspar. ‘

. In this section, under the microscope, two constituents are at oncé .

observed, viz., felspar and mica. These two minerals stand in bold
relief out of the mass of more or less indistinct substance. which forms
the groundmass. The felspar is present in well-forned crystals, with
often s_urpnsuigly clear outlines. = Aggregated crystals are frequently
met with. - The outline of such aggregates is not so well defined. ' Both
orthoclase and plagioclase are apparent, the former, being in the sections
examined, the more common. The orthoelase is, with few exceptions
rfepresented by Carlsbad twins. The plagioclase shows albitic Jamella,
tion. Zonal structure sometimes occurs, but is rare. The felspar is
always more or less decomposed. Unaltered portions have an almdst
glassy appearance. Most of the felspar is- altered into a mass, which
polarises highly and reminds one of white mica. Not infrequently
guch threads of micaceous material are seen upon longitudinal sections
of the felspar to be arranged parallel—a cleavage direction, here the
basal plane. .

_ The mica is green in colour and is mostly altered into chlorite. The
jntermediate stage between the fresh and chloritized conditions is repre-
gented by a mica, which has the following pleochroism ;—

o = pale yellow ;
b and ¢ == deep grass-green.
Intermixed wit:h the chlorite is some calcite and epidote. The eurious
aggrogates of vutile known as sagenite are frequently observed in the
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miocs, wheh it is in an advanced stage-of decomposition. Fringing such,

.

albered mica, white mica is commonly encountered.

"A few grains of primary quartz are sometimes to be observed. They
are generally rounded. ‘ ,

Sphene is not infrequently present. ‘When of small size it shows the
characteristic wedge-shape ; but larger crystals are irregularly bounded.

Tron ores are very uncommon. A few grains of magnetite are at’

times apparent, but the rocks are surprisingly deficient in this respect..
Other minerals to be mentioned are apatite, calcite, and zircon.

presented by. a mixture of quartz and felspar in varying relations.
Accessory material in the shape of little fibres ofwhite mica and granules
of “ferrite” is to be added. In character itis eithgrr crypto or micro-
erystalline. - Generally the dominant character is crypto-crystalline, but
one instance occurs wheret he groundmass is distinctly micro-crystalline.
This is the case in the rock from Teelin Pier (road) (Sh. 30). Itis,
however, not an UNCOMMmON observation in the other rocks to find
portions of the groundmass possessing a kind of pseudo-micro-crystalline
character due to secondary quarts, formed by the alteration of the
felspar and possibly of the mica, being deposited amongst it. There are
o few indistinct traces of micro-pegmatitic structure visible ; but this is
4 Very UNCOMINON OCCUITence. Some of these felstones are possibly

- devitrified vitreous rocks. The groundmass would then be the alteer

representative of the glassy residue.

II.—LAMPROPHYRE.

One good exaniple of this rock has been met with in this distriet,
viz., at Teelin. It is'a grayish rock, medium-grained, and shows to
the naked eye black, lustrous prisms of hornblende, white to waxy-

_ coloured felspar and a little iron-pyrites.

Under the microscope the hornblende is brewnish, the colour often

 approaching that of the basaltic hornblende in intensity. The pleo-
. chroism is between yellow and deep brown. The extinction-angle was

measured upon longitudinal sections and found to be 15°. Decomposition
into chlorite is observable, the alteration commencing at the periphery.
Calcite appears to be a by-product of this process. -

Here and there a fow porphyritic-like felspars may be noticed. Such
felspars commonly show Carlsbad twinning. The mass of the felspar

. constitutes, however, the groundmass, and is micro-granitic in character.

Striated felspar is not apparent, Iron pyrites and apatite are not fre-

- quently encountered.

This rock belongs, in a strict petrographical sense, to the Lamprophyre
group. It cannob be assigned its true position owing to lack of
definite knowledge as to the character of the felgpar, * If the dominant
folspar were plagioclase, it would be called a Comptonite, whilst, on
the other hand, were the felspar orthoclase, it would be placed amongst
the Vogesites. ‘ ‘

III.——FELSPAR-PYROXENE-HORNBLENDE—SPHENE Rock.

A rock of the above composition occurs at Cullion, N. shore of
Gweebara Estuary, Sh. 15. In colour it is light green, whilst.the

grain is medium and permits the various minerals to be recognised with . -

‘the naked eye. ‘ ‘ ’
" In thin section, under the microscope, the pyroxene is either colourless
or exhibits a light greenish tint. 1t is possible that the greenish shade

The groundmass of these rocks forms, so to say, the background of
* the microscopical picture. Its constitution would presumably be re-
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i due to commencing alteration into hornblende. In character it is
monoclinic “diallagic,” and in outline irregularly bounded. It is
“ dusted ” with numerous inclusions, the fineness of which does not
permit of their successful determination. :

The hornblende is greenish, and strongly pleochroic between greenish-
yellow and dull sap-green, It is spotted with very fine included matter,
so that it is dappled in appearance. It may possibly be paramorphic
after the pyroxene, but there is no definite evidence in favour of this
view. Embedded and lying in various directions in it are numerous
plates of dark mica, the pleochroism of which is peculiar.

# = colourless to very pale yellow ;-
b and ¢ = terra-cotta red.

. The mica probably stands in a genetical relation to the hornblende,

Triclinic felspar is to be observed, both albitic and periclinic striation
being noticeable. As a general rule, however, advancing alteration of
the felspar destroys all evidence of lamellation, although the commencing
decomposition maps out the striae in the most perfect manner. The
alteration product is as usual kaolinic in nature.

The sphene is wedge-shaped, and strongly pleochroic between reddish-
yellow and red. It would seem to be a primary constituent. Quartz
is commonly observed, but appears to be largely—if not wholly—of a
secondary nature. No primary quartz could be satisfactorily deter-
mined. Other minerals present are iron-pyrites, magnetite, epidote,
and apatite. o

The rock shows traces of having suffered from the influence of
regiopal metamorphism. A certain amount of reconstruction has
occurred, and granulation has been part of this process. The rock
Pprobably stands in intimate relation with the hornblendic rocks to be
described in the following section.

IV.—DioriTES.

Rocks, which, according to mineralogical composition, would fall -

under this heading, occur at the following localities :—
Mullamin, N, of Glenties;

Roaninish ;
Sheet 15, { Straboy Ifil], N.E. of Glenties;

Russel's Ferry, N. of Glenties;
S 15, {150 3 o Dn

They are dark in colour with a grain varying from medium to
coarse.

The specimens from Straboy Hill, N.E. of Glenties, show very in-
tense foliation. . ‘

In thin section under the microscope, the hornblende, which is
generally present in large crystals, either shows good contours or its
terminal endings are ragged and not well outlined, Where intense
foliation has occurred, it is split up into rod-like prisms which aggregate
themselves into large masses. An indefinite sort of lenticular structure
will then become apparent. In colour it is deep green, the pleocchroism
being always strong between pale-yellow and sap-green, and often having
a bluish tint. :

Sometimes it has in the centre almost a diallagic aspect, as if the

eentre portion of a crystal consisted of monoclinic pyroxene, the external
part or periphery, consisting of hornblende, being paramorphiec to it. In

support of this supposition, may be adduced the fact that in one of the
rocks, viz., that from Russel's Férry, N. of Glenties (Sh. 15), pale

greenish monoclinic pyroxene has been found, and that it is identical .
" with that occurring in the rock described in the previous section. It is
not infrequently the case that from the periphery of such a hornblende
as referred to above radial rods of hornblendic substance are to be seen
piercing the diallagic centre. Embedded in the hornblende are to be
found small plates and threads of dark mica having the following
pleochroism —

1 = colourless to very pale yellow ;
I and ¢ = brown.

But occurring distinet from the hornblende, there are large plates of
dark mica, the outline of some of which is fairly well defined. The
pleochroism of this mica is : ,
& = pale golden yellow; .~
b and ¢ = very deep hrown, often bLlack.

Sphene is present in a few of the rocks. Especially striking s it in
the rocks from Russel’s Ferry, N. of Glentjes,. where it occurs in large,
irregularly bounded crystals of a reddish colour, and strongly pleochroic
in tones of red and yellow. -

Where the felspar has not undergone much decomposition or other
alteration, its triclinic character is very pronounced. It is then seen to
occur either in broad plates or in the form more characteristic of dioritic
rocks. - Albitic lamellation is very frequent and distinct, but sometimes
is only apparent in the central portion of a crystal and not in the
external part. This anomaly is then doubtless due to metamorphic

forces. Such a crystal will show an undulose extinction which may

be due either to original zonal structure or to subsequent compression
and strain. A certain amount of granulation has occurred at the edges
of some of the crystals, and a fine quartz-felspar mosaic has accordingly
been formed. Bending of the lamellw is, however, not frequent. The
only interesting inclusions are those of small, hair-shaped needles, which
remind the observer of the rutile-needles so commonly encountered in
the quartz of ¢ granitic” rocks. Their identity with rutile sesms un-
doubted, hence their occurrence in triclinic felspars is worth noting.
The alteration of the felspars is, as usual, productive of a kaolinic-like
Quartz is present in irregularly bounded grains. It has suffered
partial and in some cases complete granulation. No statement can be
made with reference to the primary character of any of it.

Other minerals to be mentioned are apatite and epidote. Although
a faw grains of magnetite are to be encountered in some of these slides,
the rocks are practically devoid of iron-ores.

In conclusion, it should be added that it is probable we are dealing
with rocks allied to gabbros, and whose mineralogical composition has
been modified by regional metamorphism. Under the influence of such
forces, it is possible that a.transition from a rock, in which the ferro-
magnesian constituent is wholly composed of the pale greenish pyroxene
to one in which it is composed of hornblende, could be effected.

At Meenaneary there occurs a darkish-looking, medium-grained rock,
showing to the naked eye black lustrous prisms of hornblende, and
white to delicately pinkish felspar. Upon microscopical examination

_ the rock is- seen to possess the Aabitus of a lamprophyre, but, since it

occurs as a sheet, and not as a dyke, it can hardly be said. to belong to
that group, and is therefore descriped here, although its exact position
in the nomenclature cannot be definitely ascertained. In thin section

* the hornblende prisms are seen to be well outlined, the faces being the
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: commonly observed ones—011 and 010, The cleavage is very (hstxméf;
The pleochréism of the mineral is strong, between yellow, brownish
yellow, and greenish brown. The extinction angle was measured, and
found to be about 13°. Aggregates of the mineral are common, but
the central portions of such hornblendic masses are generally altered

into chlorite. This kind of decomposition is also apparent upon thé :

other prisms, which are free and not aggregated, and in this instance
also is generally confined to the centre.

‘We now come to the deseription of certain additions to the substance
of the hornblende, which form an. interesting study. By careful
observation, but particularty upon ‘examination of a erystal under
crossed Nicols, the hornblende is observed io have undergone enlarge-
ment. A secondary growth of hornblendic substance has attached itasif
to the pre-existing mineral, and cuts deeply into the felspathic material

in the effort to proeure spacd for its development. - The terminations of

this enldrgement are sharply serrate, and the dividing line between the
older and the ‘newer hornblende is sharp and clear. The growth’ ap-
'pears colourless, but upon rotation of the stage a slightly bluish {int
is observable. The polarization colours of the newer hornblende are
not so high as those of the oldeér, hence under crossed Nicols the dis-
tinction is well marked. In the extinction angle there is also a slight

difference of about 3°, ‘the newer hornblende extmgmshmg ‘at ‘about”

16°. The new growth has, curiously enough, been only observed in
longitudinal sections, and, further, only at the extremities, never at
the sides.

This newer colourless hornblende has also been observed embedded in
the chloritic mass mentioned above as derivative from the older  horn-
blende. -The occurrence of such enlargements in Irish- basic rocks is
interesting. Similar observations have been made in rocks of other
countries by Becke,* Van Hiset and others. The felspar of this rock
from Meenaneary is « dusty ” in character whilst its form is not very
distinct. It has evidently undergone considerable alteration, for upon
examining it under crossed Nicols it is seen to consist of aggregated

“graing intermixed with whick is some secondary quartz. Striated-
felsparls at timies apparent. Whether the granu]ar condition of this
constituent is due to regional metamorphism, or is merely owing to
simple chemical decomposition, cannot be decided.. Magnetite and
apatité are very rarely observed. There is no primary quartz.

V.—Err- DIORITES
‘The only typlcal epi-diorite with fibrous ¢ uralitic” hornblende is the

. rock from Killybegs (Sh. 31). In thin section under the mlcroscope -

the . hornblende is observed to be greenish to bluish green in colour.
The pleochroism is between yellowish green’ to greenish yellow and

‘bluish green. The mineral is ragged and irregular in outline, whilst-in -

character it is fibrous. The felspar is present in granular form ; inter-
mixed amongst the grains is a large quantity of epidote. Secondary
quartz i8 very frequent. - There is also to*be recognised titano-morphite,
due to the alterafion of pre-existing ilmenite, a little dark mica, magnet-
ite, and a few prisms of apatite.

The same rock is at one portion of the mass very finely granular, in

mlcroscopm aspect similar to a rock the constituents of which had

x "Emptwgegume aus. der Gnemaformntmn des med«rdstm'elchischen Waldviertels” -
Teehermak's Min. und Petr. Mitt. -Vol. V., 1888, pp. 158, 169, ete..
" . $* Note on the Enlargement of Homblendeg and Augmes in Fmgmental and Ernpﬁvg
‘Rooks™ Anjer. Journ. of Scieice, Vol. XXXIIL, May, 1887 : 885-388, .

v

undergone such extreme crushmg and mbdwmon 48 to be ground down
to-almost-a dust, . Dark mica is, as. mlght be. expecbed more common
than in the less altered variety. . .

- Rocks, which seem to belong to this group, are found at the followmg

locahtws : : .
 Sheet 23 Golandoo (Glenties district); - *.
Sheet 30 Teelin. :

In mwroscopm appearance they are different from true epl-&iontes
only in one character, viz. :—the compact character of the hornblende,
In thin section the hornblende is, as usual, irregularly bounded. The
pleochromm iz between gleenlsh-yellowxsh an(gl bluish-green.. The
felspar is gmnula.r in form, and its aggregates often contain numerous
erystals of epidote. Secondary quartz-is frequent, whilst calcite is also
apparent, e ilménite is generally very fresh. ;*When it becomes
altered it pa.sses at the edges into,titano-morphite. Around theilmenite
plates a radial arrangement of the hornblende may not uncommonly be
observed. The rock from Teelin contains well-developed plates of
biotite, the pleochrmsm of which is:

8= pa]e yellow ;
b & ¢ = chestnut brown.

The mica is very fresh. . The same rock is also garnetiferous.’

The rocks have undergone- great reconstruction and ‘are in structure
true representatives of this group. Where intense fohatlon has occurred,
a kind of lenticular structure is produced.

\

VI. —GRANULITES.

Speclmens from two localities have been examined, viz. :—

Sheet 22, near Crooked Bridge, Meenaneary A
Sheet 23, Glenties.

They possess a well-defined .platy structure, are fine-grained, and

have their cleavage planes thickly coated with highly lustrous - mica. .
. In hand-specimen both light and dark mica are to be recognised.

In thin section under the microscope intense reconstruction is to
be observed. - The quartz grains have been granulated and powdered at

the edges. . Evidences of a felspathic mineral are fow. - Striated felspar

is here and there to be seen.

There are two micas—light and dark—both lymg, as a rule, in the
plane of schistosity. The light mica is of the usual kind observable,
and calls for no_special description. Tt is not infrequently embedded
in the dark mica.

Two kinds of dark mica are present. In the one vock we have one
with the pleochroism :

: a=light yellow ;
b & ¢=dark brown, almost bla.ck
and in the other we recognise the following play.of colours —

* a=light reddish yellow ;
b & ¢=dull reddish brown.

The latter. exhibits around inclusions ¢ z1rcon) the phenomenon -

characteristic of the so-called * pleochroic halos.” The peculiar nature
of these apots has been referred to in the Appendix to the Memoir upon

N.W. Donegal. The mica, when attacked by decomposition agenc:ea,
- alters into chlorite. Other minerals observable are  zircon, magnetite,

iron pyrite# and garnet. Latter is in thin section celourless and. much

broken. It ocourrence is confined to the reck from Rear Omked

Pridge, Meenaneary.
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» VIIL—CHEMICAL ANALYSES. .
Some chemical analyses which are contained in- the report® furnished

sHOWING Dirgotions oF IcksTriz v S.W. DoNmgaR. ~ : i
by R. H. Scott, Sir R. Griffith, and Dr. Haughton, to the British o Ranten s _ o W | ; —

Asasociation, “On the Chemical and Mineralogical Constitutien of the : <
Granites of Donegal, and of the Rocks associated with them,” remain to Townland. - Direction. . Locality.
be added to this Appendix :— S ’ N Th
1. Granite :—
. Silica, 5520 e ) -
Aluminag . . 19-28 WirN. |somtein valley. -
}mn pemnd%, . ggg .W. Limestone, on shore of longh B
ron protoxide, - ) W, Granite on hill top.
Manganese protoxide, 096 w. w - . B slope B
I i I s
s, . 468 KWW |sailie -
Potash 817 oW » lat.
Water, . 0-64 N.20W. |, | onses shore. B
ater, . » W.308. Quartzite, 8. slopo of hill,
99-16 . W.128. ” near top of Orock-
- more. - .
\ : : : Drumnalough, . W.80N.~ | Quartzite, north slo hill. _
‘The rock oceurs at Ardara, and is described as a “coarse-grained | Moenabrock, - . W.12 8, J m'.s; of Loupg?h?éa. -
gneliggose granite,” containing :— Doobin, W.808. Felstone dyke in stream. Z
(a.) Quartz ; small grains g:or:ems% . . W, X‘;S Schist near shore, -
K . . : Y, . . . . . _
(b.): Felspar ; pink orthoclase | . ; | La . N4OW. Schiat on Wslope. -
. (¢.) Felspar ; grey oligoclase in lumpy masses. %:mm;ch;ny, . w ‘%.N Cow E. slope,
L ! . .. . , n : 3 : P el
. (tclll) Mlﬁa ; black, in large quantity, giving a gneissose appearance Monarg'an’ Glebe, | W BN Quatzite oo :; a;..
o the rock. . Cronaslieve, . B.25W, » . on N.W. slope.
. - . ' . S.5 W. Schi
Sphene occurs disseminated in small crystals. : g gg g' Q(; ;::z?;t,lg m;li bridge. )
« s »,__ . . 3 Schist,
2. Syemtes H L . . W. 85 N. » E. slope,
Silica, 44-40 50'68 . Ig. 0 W, Slgmmit. 9( cliff.
Alumina, 2500 1884 Camick Lo | g aW. | Micaschis.
Iron peroxide, . 645 7-05° Arriek, Lower,. . . 26 W, Quartzite near road. B
Iron protoxidt;, . 2411 1-03 g:;nck, Ud%pet? ' % fovg‘ ) ) on E. slope of hill.
Manganese protoxide, 0-84 0-88 M. wanll;u 3 L. 8 o . »  On mountain road, _
Lime 1017 1237 eenychaunon, - L 27T W, Diorite ou W. slope, -
M,g,;m .. e oy Croaghlin, S.W. Schist on E. slope, i
Soda, ) X 2.58 2:39 M_?e.nugranoge, 8.5 W. Coarse grit by ol road. —
Potash, - 266 057 Killip, . 8.15 W. s 9. slopeof hill B
? Letterbarra, 308. Micaceous grit.

W.
S.W.
W.3808.

X . . 080 :
Water, : 1.?_‘? —_— . - Aberl'x,adooruey Ghit in hollo
- o Y in.hollow. . = .
98-80 100-58 : , 96 Shanbally, Quf‘rtzite, S.E. slope of SI.

eague.
Quartzite, N. slope. : i e
Schist, Crockany Hill ‘
Quartzite.
Carrigan Head.
Schist,
Qaartzite. ) : [
Schist on road-side.
Limestone.
Schist, near town.
* 4y  on shore ofBay*

Limestone on shore.

L Occurs at Kilrean, near Ardara, and is described as a coarse- - Lo _ " | Cappagh
grained syenite containing :— . _ B . -~ Croaghlin, o
(a.) Long crystals of green hornblende. S _ : B DL R
(6.) White felspar. : . : Ummercrawirrinan,
(c.) Specks of iron pyrites. S m
IT. Occurs at Doonan Hill. It is referred to as being a “crystalline S w m:
greasy trap rock, forming a dyke which penetrates the lower arenaceous L Killybegs, .
carboniferous limestone, and expands into a mass on the top of the hill, B : : : K‘ﬂ’]])'besﬂ Glebe, . |-
close to the town of Donegal, It contains black hornblende and a green , : 9 . | Ballygowas,
felspar.” L - ’
. - 'The writer has not had an opportunity of examining these rocks, but
he is disposed, from the low percentage of silica and the relation of
- the alkalies, to consider that they are mare properly speaking members
of the diorite family. ‘ _
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G.,,Lts'r oF Fossn.s collected on Sheets 22 30, a.nd N orthswestem
portion of Sheet 31.

The principal Looalities at which Fossils were noted are :— .

Muckross Point, seven miles 8.W. of Killybegs, in dark gray
shale. - Sheet 30.

On the shore of Fmtragh Bay, and south-west thereof, in 11me-
stone and shale. Sheet 31.

At various places along the shore of the peninsula called St.
John'’s Point. Sheet 31. -

In the rocks in the vicinity of M‘Swynes Bay, west of the
village of Dunkineely. Sheet 31.

In the bed of stream north of Bunlasky Bridge, one mlle east
of Dunkineely. Sheet 31. - :

‘On summit of Slieve League Mounta.m, west o£ the vﬂlage of
Carrick. - Sheet 22.

The numbers opposite the species in the following lists indicate their lmvmg been
collected or observed at the locality correspondmgly numbered in foregomg list of

- : . PLANTE.
Filicites linearis? .
Sagenaria veltheimiana,
s . TOOt3, . .
tigmaria, . . . .
Plant remains indeterminable, .

Ac'rmozoA : Corals.

Chstetes tumidus, . .
Cyathopbyllum (Zuphrentls) cylmducn. .
s or Zaphrentis, small turbmated

Favonites parasitica, . .
Lithodendron affine, . .

: junceum, .
Michelinia favosa, . .
Byringopora gemeulnta .

1 reticulata, .

_POWP:Q’
Lo

©5 50 b0 92 S0 MO RO O 1O
w0

ECHINODHRMATA.
Archsocidaris Urii, or vetasta, . .
Palzchinng elegans, - .+ .
' ” gigas, . .
Actinocrinus levis, . .
€yathocrinus planua, - .
. ‘ AxxgiLmA.
Serpula pa.rall;la, . . .
Sea-worm (burrow of), . .
CRUSTACEA,

Phillipsia Derbiensis, . . ..
s  pustalata, . . . .

P

PoLxzoa.
Fenestells antiqua (plebeia M'Coy), .

o A SIS 5

i

-9 _Roysi, .
Orthis Michelini, .

¢

BRACHIOPODA.

k)
.

Athyris ambigua, .
»  Dlanosulcata, .-

&
o

oo
&
§

resapinata, .
ctus punctatus, .
s scabriculus,
» - semireticulatus,
undatus, .
thnchonella p}eurodon,
Spirifera laminosa, .
striata, .

Stnptorhynchus crenistria,

.
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LAMELLIBRANCHIATA,

Aviculopecten arenosus,

sp. indet.,
Plenrorhynchus fusiformis,
Pterinea, ~ .
Small bivalyes, obscnre,

Euomphalus acutus, .
» pileopsideus,
uloides,

- Umvalves indetarminable

Bellerophon apertus, .

Cochliodus deltoideus,
Helodus, - .+
Psammodus rugosus,




\ Agglomerate at Loughros,
Aghla district, quartzite of
Allavium,

Annelid burrowmgs,
Anhthes
Apatite in diorite,
s in felstone,
Appendix A, -
” B v -
£ Gv -

Ardena, -

Ardvalley, -

Asrangement of schist, quartz:we

Timestone, simulatmg bedding, - 22

Atténuation of pebbles, - - 15

Ausweichungsklivage, - 15,81,84

‘Bs!hane Hill, - -
Banagh, barony of, -
-promontory,

Basal beds of ths Carbomferoua,
Basalt, -

- Bayan, limestone at, ,-
Bawans
Blfnrcanon of basalt dykes,
Binhane Hill, -

. sy schists, -
Blne Stack, - -
Boulder bed,
' bed probable ongm of, *

Breociated quartzite, - -
Bunglass Bay, -
Bungosteen Bndge, shea.red felstoue

» Rlver, - -

ACalcitein fostone, . - -
“Calp,

o (}arbomte of hme, magnesu, md
- fromy, -
Clrbo!ﬁfarous formauon, -
Carnaween quartzite ridge,
; Oatptnlhgh promontory, -
Carrick

‘ Ollriﬁhﬂhﬂmo Pebbly deposlt at,
Carrigan H -
Cuhelgolan, oontorted limetone at,
" # Cagtle,” near Glenties, -
; Cst.hm or Duns, - 8- -
‘Caves a.t Maghera, - -
Chemical mn}ynee,
Chisstolite schist in Kﬂkenny, &c.,

~Chimneys,
Clitts oi gwt:ite, Longhrps Bay,
"] ©:

hmeen Hill, ~ -

. Cromlechs and “ Giants’ gnwes Y

Felstone, -~ ~ B0,

Colouring of Cliffs at Bunglass,
Croagh Lough, -
Croaghgorm, -
Croaghnacorcragh qna.rtzlta area,
Croaghubbrid, -

Crockbrack, fanlted rock a.t
Crockmore, -,
Crocknapeast, -+ -
Crockuna, - -
leevy Lough, -

»
©

&
343

Croncheo schists, -
Crownarad, - -
" schists, -

9
- 00

Deflection of the magnetic needle,

Dermot and Grania’s Beds, -

Derryveagh Mountains, - -

Diorite, - . - -
« (and epl-dmnbe), -
» at Killybegs, -

(et

et

‘tn
5882

- Direction of foliation in gnmte

and schist, - - -
Dislocation of strata, - -
Dolerite and basalt, - -
Donegal Bay, - - -

y» ~ Castle, - -

Doochary, fine-grained gmmte at
Doorin promontory, -
Double foliation in schist, appea.r—

ance of,
Doubly sheared quartzlte
Drumlins; -

Dunkineely, -

Eapy Water, -

Earlier metamorphism,

Eask River -

Economic minerals,

Enlargement of hornblendm c'rystala

Epi-diorite, - - 13,48

Epidote in diorite, - 61

Escarpment 8. of Maghem Glen, -
» 8. W. of Carrick, -

Falre-bedding at Carrickchrim, -
Fault-rock ap Crockbrack, -
Faults at St. John‘Pomt, -
Felspar— pyroxene — hormnblende—
sphene m, - - -

sheared at Bnngosteen Br. )
Fintra Bay, -) !
Fir (pinus sylvestris -
Foliation of the granyi -
Forests, ancient, of Donogal,
Foumils,
»n in undatono' -

5% & &3?
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Galena, - - -
‘Garnetiferous achists, -
Garnets in siliceous sclnsts,
General observations,
Geological History of the Reglon,
Giant’s Sawpit, -
Glaciation, - -
Glen Head, = - -
Glen Rlver, - -
Glenaddeagh River, -
Glencolumbkille, - -
[T éscarpment,
) % schists, -
Glengesh brock, - -
»  granite at, -
9 léli]ily - -
” ley, - -
Glenties, - A -
Granite, - -

” -1
,y foliation of,
"y, history of,
" mtruslve,
& ” pebbles in schist &c.,
. +tongues sheared, -
.Gfmnulihs - -
Gypsum, -~

Harbour of Klllybegs,

Headlands, - -

History of the granite, - -

Hornblende in felstone, - -
granite, - -

Hornblendlc rock, detached masses

» vu‘ieties of, -

Ice strim, Table of, -

Igneous rocks, - -

Inver, - - -
Bay,

Inversion of qusrtzlts gronp a.t Slmve .

Junction of Lower Carboniferous

and Metamorphic rocks, - 43, 44

Kilear, - -

Kllkenny, chmstohte schxst fn, -~

» lnnestone dmappesrs st,

Ha.rbour - -
4Krllyfnnnsd Lough, boulder bed at,

. Lakes, - =~ -
Lamprophyre, = -
; daghtan Mountain,

bands tmmatsd,
in: schists, C-

7
34

8
47 -
7
9,12

36

‘Limestone m!:rmded into quartzite st
: ‘eeli
» mtrudﬂi into selnst near
Glen Hesd, - -
» masges in schist, -
” north of Crolevy Tarn,
Lough Agh, - -
»»  Crolevy, - -
» Gartan group, -
»  Mare, gray felspar grit at,
.n  Nalughraman, -
1) Uﬂs&gh - -
Lougheraherk, -
Loughros, felstone dykes nt
Lower Carboniferous sandstone. -
» Limestone, - -
» Limestone thinning out
- northward, - -

Maghera, boulder bed at, - -
»  Caves, - L -
vw Glen escarpment -

Malin Bay, talse’ bedding on shore of,
Marble at Monargan Hill, &., -
M‘Swyne's Bay, - -
Mechanical movement, eﬂ'ects of;
Metamorphic groups, - -
Metamorphism, eartier, -

9 later, -

3 ~of the reglon,

‘periods of,

Mica—dmnte of Delesse, -
Mica-schist,
Middle Limestone (“Ca.lp ")

group, relative position of, -
Milford schist groap, - -
Mobility of schist under pressure, -
Moine schist near Maas, - -
Monargan Hill, - -
- ,» marble at, -
Moraines, - -
Mount Charles sandstone, . -
Movement, effect of, at Crancheo,
Mu]naunﬁ and Croclmspesst -
Muckros Head, - -
Mulmosog Mountam
Mullyloo Hill, -
Mulnanaff Hx]], -
” quartzite area,
Murlin River, - -
Mylonite at Glenties,

““Nock of the Ballagh,”

Oily River, - -
“ One-Man's-pa

" Outliers of Lower“ Carbomferous

sandstons, - - -
Owelea, -
Owentocker, -
Owenwes, -

Paleozoic rocks, - -
Parallelism of strata, not orighnl
superposition, -~

Peat, - o T .

Magnetic needle, deflections of e

MilforQ achists -and Lough Qartan -

. ’ . Plgs
t, below high water mark, 56

" Pebbles in limestone, .north of

Fintowu, - 84

Pebbly deposit at Camckchnm, 35

atite in granite, - 52

" Périods of metamorphism, 27

Petrographical Notes, -
Physical Geography, -

'stone near Glenties,
Pitting in achists, -
Plagioclase in granite, . -

Plant remains near Frosses Chapel

Porphyritic felstone, - -

” » sheared, at Bun-
gosteen Br,, - 28

_ Post-Pliccene (drift deposits), - b4

Prehistoric and other remains - b6
Pressure, effects of, - - 15-
Promontory of Banagh - - 10
of Doorin, - 12, 46
» of St. .Tohn’s Pomt 12, 42 45
Pyrites in schists,
Pyritous schists, - 32 41'
S. of Glenties, - 33

”

. ”»

Quartzxferons porphyry, - - 50
Quartzite, - - 13
contorted, at Slieve Leagne, 14

in Aghragh, - 17

. in Shanbally, - 17
group, - - - 34
of Aghla district, - 39

,, onBracky Hill, - - 14
Quartz reefs and ve'ins, - 27,41

”
”

" Rathlin O'Bifre, .10

porphyrmc felstone on, g(;
Recent deposits, - - - 855
Reconstruction of schist, - - 29
Rivers, - 8
Rock-flow, M. Trescas suggestxon, 21
» under pressure in Clungort

and Lettermacaward, 20

Rock Formations and Divisions, 12
Rossylongan, limestone beds at, 46
ansell’s Ferry, limestone at, 33
" . tremolite at, 83

Sandstone at Mount Charles, 47

”

Sch:st near Csmgan Head -
v 8. of Duiimore Hill, -
Schists of Loughros and Dawros, -
Scott, R, H.,on fossils in Yellow
sandstone, - - -
Sea-cliffs, . - -
Secondary mica crystals, - -
Sedimentary Rocks, - -
Serpentine in cave at Ma.ghers,
Silver Hill, -
Sllver—lead -
Slieve Arget, -

. Tooe
Smoke-qnartz m"csvittes of qusrtute, 88
Sphene, 49,58
,» in felstone, - -
Staurolite, - -
St. John's Point, - -
Stigmaria at M‘Swyne’s Bay,
” on summit of Sheve Leag'ue, 48
Stragar,
Stram-shp clea.va.ge, - -
. inschist -
Strmtlon on both sides of quartzite flags, 16
»  on Siliceous schist, - -89
»  on quartzite of Biubane and
Carpaween, - - 19
Striations, trends of, - = 19
Superposition slmulated in parallelism
of strata, - - 22,23
Syenite, - - - - - 51

Table of Ice-strie, - -
Tawny Bay, - - -
Trends of striation, - -
Tresca’s suggestion as to rock-flow,

“ Uralitic” hornblende, ~ -

Valley of Glengesh,
Volcanic neck, =

‘Watch-tower,
Watersheds,

Zircon, - -
Zones of schist unsheared,
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