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PREFACE.

Tais District is remarkable for its physical features and
geological structure; and is one in which 'the results of m(.eta-
morphic action may be advantageously studied. The geolong'ml
details have been ably elucidated by Mr. Egan, the author of this
memoir, who carried out the Survey during the years 1878.—79,
under ray supervision, and has in these pages clearly .descmbed
the geological phenomena of the district entrusted to him.

EDWARD HULL,
: Director.

Geological Survey Office,
Dublin, Feb., 1881.

THE

GEOLOGICAL SURVEY OF THE UNITED KINGDOM

I8 CONDUCTED UNDER THE POWERS OF THE '

8tH & 9TH VICT., cHAP. 63.—31sT J ULy, 1845.

DIRECIOR-GENERAL OF THE GEOLOGICAL SURVEY OF THE UNITED KINGDOM :
A. C. RAMBAY, LL.D., F.R.S.

e

Veological Survsy Office and Museum of Practical Geology, Jermyn-street, London,

IRISH BRANCH,
Office, 14, Hume-street, Dublin.

DIRECTOR :
EDWARD HULL, m.a., LL.D., F.R.S.

DISTRICT SURVEYOR :
G. H. KINAHAN, s.g.1.4,, &c.

SENIOR GEOLOGISTS:
W. H. BAILY, P.gs. &L.s, (Acting Palwontologist); J. O’KELLY, M., M.R.1.a.
R. G. SYMES, m.a,,F.6.5.; 8. B. N. WILKINSON.

. ASSISTANT GEOLOGISTS :
J. NOLAN, m.Rr.14.; H. LEONARD, m.R.La; R. J. CRUISE, M.R.LA.;
F. W, EGAN, B.a.; E. T. HARDMAN;J. R. KILROE; W. F, MITCHELL ;
and A, M'HENRY.

FOSSIL COLLECTORS :
E. LEESON and R. CLARK.

The observations made in the course of the Geological Survey, are entered, in the

first instance, on the Maps of the Ordnance Townland Survey, which are on the scale
of six inches to the mile. By means of marks, writing, and colours, the nature, extent,
direction, and geo}ogical formation of all portions of rock visible at the surface are laid
down on these maps, which are preserved as data maps and geological records in the
office in Dublin.

The results of the Survey are published by means of coloured copies of the one.
inch map of the Ordnance Survey, accompanied by printed explanations.

Longitudinal sections, on the scale of six inches to the mile, and vertical sections
of eoal-pits, &c., on the scale of forty feet to the inch, are also published, and in
preparation, ) .

Condensed memoirs on particular districts will also eventually appear.

The heights mentioned in these explanations are all taken from the Ordnance Maps.

AGENTS FOR THE SALE OF THE MAPS AND PUBLICATIONS :
Messrs. LoNaMANs, GREEN, & Co., London ;
Messrs. Hopors, FostER, & Co., Grafton-street, Dublin 3
ALEXANDER TioM & Co. » Printers and Publishers, Abbey-street, Dublin.

(D T I T | I A e e

1]

TR




EXPLANATORY MEMOIR

TO ACCOMPANY

SHEET 27 OF THE MAPS

" OF THE

GEOLOGICAL SURVEY OF IRELAND.

CHAPTER L

PHYSICAL GEOGRAPHY.

Tae district about to be described embraces portions of the
counties of Londonderry, Antrim, and Tyrone, the greater part
being situated in Londonderry. The towns and villages are:—
Magherafelt, Moneymore, (astledawson, Desertmartin, Curran,

and Ballyronan in Londonderry ; Cookstown and Coagh in Tyrone; -

and Toome in Antrim.

The most elevated ground lies principally in the granitic and
metamorphic region along the western margin, and includes
Slieve Gallion Mountain, with its two summits, one 1,623 feet
above the sea, distinguished by a carn; the other a mile and a
half farther S.W., rising 112 feet higher; Tintagh Mountain,
immediately east of the latter, 1,567 feet; Crocknamohil, 1,127
feet ; Glenarudda, 1,622 feet ; Slievemoyle, 1,138 feet ; and Clagan
Rock, S.S.W. of the last, 631 feet.

The ground for about a mile S.S.E. of the carn summit of
Slieve Gallion is broken and irregular, and includes the smaller
rocky hills known as Craigmore, Drummuck, and Windy Castle.

The higher portion of Shieve Gallion is composed of metamorphic
rocks of a hornblendic type, which, as they merge into the more
highly crystalline hypersthene and diallage rocks of the district
lying to. the west, have been with them classed under the com-
prehensive term Pyroxenic Rocks.

The upper part of this mountain is almost bare of drift, which
deposit, on the northern side, in the low country west of Desert-
martin, lies deeply over the Carboniferous strata, and on the south
covers more thinly the granitic and Triassic rocks. The lower
hill, on which the carn is situated, forms a bold feature in the
landscape, especially when viewed from the north and mnorth-
east, the basalt which forms the upper part being bounded on the
cast by a steep rounded escarpment, part of which has slipped
away, leaving a rugged precipitous face of bare rock, from the
foot of which the surface of the Chalk and Carboniferous Sand-
stone, covered by drift and fallen débris, descends at a lower
angle.

%he streams that flow down the northern and southern slopes
of Slieve Gallion have in some parts worn deep gulleys which
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afford favourable sections in the granitic and pyroxenic rocks;
and in the lower ground occupied chiefly by the strip of Carboni-
ferous Sandstone east of the granitic area, these beds and the
granitoid porphyry are well exposed to view in small picturesque
ravines running eastward towards the valley through which the
railway passes.

Along the eastern side of this valley, which traverses the
country from north to south, the boundary of the basaltic area,
with the outerop of the Chalk, is generally indicated by arounded
escarpment, which becomes more prominently marked to the south
of Moneymore, where it rises abruptly from the low-lying Triassic
ground. East of this escarpment the average level falls towards
the large depression of Lough Neagh and the flat alluvial lands
margining Lough Beg and the river Bann; while in the area
lying east of Toome there is a general rise northward and east-
ward from the same low levels.

That the surface of the country has undergone- generally a
process of abrasion by the action of ice is evident from the
smoothly worn and scratched condition of the rocks which is
observable in all directions, striz being found at various heizhts,
from about 50 to 1,150 feet above sea level. Those on the
northern shore of Lough Neagh, south of Toome, are very distinctly
so marked. : E

The position and the general aspect of these glaciated rocks
close to the lake, and the fact that the direction of the strise
coincides closely with that of its greatest diameter, would suggest
that the basin owes its formation mainly to glacial action, as is
the case in so many other lakes; but, as pointed out by Mr.
Hardman,* there is strong evidence that this hollow is rather part
of an ancient and more extensive pre-glacial depression, the
joint result of a series of disloeations which took place after the
pouring out of the basalt, and of sub-aerial denudation.

Of the disturbances here referred to there are numerous indi-
. cationg in the district under immediate consideration, throughout
the portions occupied by the Mesozoic and Palmozoic strata ; and
doubtless many others might be observed in the Tertiary area, if
it were not for the extensive covering of drift, the difficulty befng
increased by the generally similar, and at the same time indi.
vidually variable, character of the outflows.

The space covered by peat bogs and alluvial flats is considerable,
especially in connexion with the large bog west of Curran, which
stretches away into Sheet 19 for three miles to the N.W., and the
alluvial clays and sands that form the delta of the river Moyola.
The latter are in some parts covered by several feet deep of peat
containing roots and trunks of fir and black oak, branches of
willow, &ec.

The greater part of the drainage finds its way more or les:
directly to Lough Neagh, and the%ce by the Lovg;r Ba,nnotl;‘o te}f:
sea, the exception being that of an area of about 29 square:

* “On the Age and Mode of Formatior of Lough Neagh.” Journ. 3
Ireland, vol. iv., part 3 (new series). g urn. Roy. Geol. Soc.,
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miles east of Castledawson, which falls into the Bann north of its
exit from the lake. Inthe Londonderry division of the sheet the
northern part is drained by the Moyola and its tributaries, the
southern by the Ballinderry River, the Lissan Water, &c.; while
the water from a central portion, extending east and west from
Ballyronan to near Moneymore, and four miles in greatest width
from north to south, flows directly to the lake along several
lesser streams. In the county Antrim the southern drainage,
over an average width of about two miles north of the shore,
falls into the lake; of the remainder, east of Kinecaidstown it goes
to the lake by the river Main (Sheet 28), the portion west of that
being included in the exceptional area mentioned as lying east of
Castledawson. T

The boundary of the basin of the river Bann, which constitutes
the principal watershed in this district, enters the north of the
sheet near Annaghaboggy, passes by Hillhead, and turning east-
ward through the flat lands to Toome, proceeds in the county
Antrim by the north of Alderburn, bends northward at Kidds-
town, north through the bogs from Kincaidstown, and out of the
sheet at the north-east of Grange Corner.

(CHAPTER 11
Rock Formations and Divisions.

Name. AQuEOUS ROCKS. Colour on Map.
Recent, Freshwater Sh.ingle, . . . R;dldots’.] ,
Bog and Alluvium, . {c IZ»;ZS rown and gam.-
Post-

Pliocene } Boulder-clay, Sand and Gravel, Engraved dots.
(Drift.) .
Pliocene.  Clays with Lignite, . . . Sepia.
Cretaceous, Upper Chalk with Flints, . . Pale Emerald green.
Red and Green Marls, Venetian red.
Keuper, < Sandstone and Con- | 1. with wash of Fndian
Triassi glomerate. f ik
riassic )
, Red and Upper Mot } Venetian red (light).
| Bunter, tled Sandstone.
Pebble Beds, . . Do. with wash of yellow.
Upper Limestone, . . . Dark Prussian blue.
Carboni- j Lower do., . . . }iglzt d;;l b of i
o Do., with wash of Indian
ferous ] Caleiferous Serles Upper Group, {"30,70.q yellow dots.
. ’ | Lower GI‘O\lp, Do.with darkerwash, do.

IeNEOUS AND METAMORPHIC ROCKS.

Mi Basalt Sheets (Lower Series), . Burat carmine.
rocene, | Voleanic Conglomerate and Ash, . Do., with white dots.
. Burnt curmine (dark).

Basaltic Dykes, . . ) . Burnd curmine (arl).

: . . 7pie, Wi a wash
Altered Lower Silurian Rocks, . . . { “o;.fzzgu.ne_
Pyroxenic Rocks, . . . . . . Burnt carmine (dark).
Granite, . Carmine.

Elvanite and Granitoid Porphyry, . + Do. (dark).
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ALTERED LOWER SILURIAN RoOCKks.*

The tern Altered Lower Silurian is here applied to those
rocks which, while they graduate into the highly metamorphosed
pyroxenic rocks, yet retain something of the original bedded
character and internal structure; being in some places true
foliated schists, more or less argillaceous, in others less schis-
tose and more quartzitic, while to a large extent they
assume the character of dark indurated slate, sometimes con-
taining fne strings of serpentine. They extend over small
areas on the north and south sides of the high ground occupied
by the granitic and pyroxenic rocks, all being situated in the
extreme eastern part of the great metamorphic region that
stretches westward to Donegal Bay, and northward to Malin
Bead, containing a series of schistose strata, which, both from
their position and general character, appear to be the prolonga-
tion of those of Lower Silurian age in the Highlands of Scotland.t

On the south side of the higher ground these beds consist
chiefly of argillaceous mica-schist, merging into gneiss, while on
the north they are of a different type, and present greater varieties
in the form of imperfect quartzites, baked slates having some-
thing of the aspect of felstone, and rocks not far removed in
character from the earthy grits of the Lower Silurian formation,
At the west margin, north of Slieve Gallion, they assume a
decidedly schistose texture and a talcose appearance, the latter
disappearing southwards, as seen along the White Water, where
oceur darker rocks with less clearly defined forms. The passage
into the crystalline rocks is accompanied by so many winute
changes, and by different conditions so variously combined, that the
determination of the boundaries is often a matter of some difficulty.

The indurated Silurian beds, as seen along a stream N.N.W. of
Glenview, between Moneymore and Desertmartin, consist some-
times of a light greenish quartzite with purple stains; but they are
often more earthy, changing in colour from greenish to blue,
purple, and red, the last occurring near the boundary of the granitic
rocks, which is here quite concealed. Several varieties were
found in a well at the house 800 yards north of Glenview, some
being very hard, and penetrated by veins of sulphate of barytes.
The rocks along the stream contain similar veins, with some of
quartz and carbonate of lime. An obscurely marked structure,
supposed to be bedding, dips N. 20° E. at about 30°. Tirgan
Rock, two-thirds of a mile west of the locality just referred to,
affords examples showing the passage from comparatively little
altered Silurian rocks of a slaty character to dark crystalline
rocks on the one hand, or, on the other, to those assuming a
gneissose appearance, with the development of red erystalline
particles of orthoclase, indicating a passage into the adjacent

* There is some uncertainty-about the age of these rocks. Mr. Kinahan considers
them to be *Cambrian” (Proc. Roy. Irish Acad., 2 ser., vol. iii,, pp. 343-5); on the
other hand, as the Pomeroy beds are of ** Caradoc™ or “ Bala” age, those which are older
may be of * Llandeilo” or ¢ Arenig " age.—E. H.

{ Hull, “ Physical Geology and Geography of Ireland,” page 19.
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anitoid porphyry. Similar changes are observed at Carncose
Rock, a little N.N.W. of Tirgan Rock.

The observations made here so far bear out the remarks pub-
lished by Portlock* with veference to the same district, confirming
his conclusions as to the connexion between the original beflded
rocks and the crystalline rocks of granitic and hornblendic or

nitic types. )

Sy%‘urthe¥§nd equally instructive examples are found in the lower
portions of the rocky ground lying about a mile S.E. of Slieve
Gallion Carn, where there are schistose bed's, some argillaceous,
others forming a species of hornblendic gneiss, such as occurs in
the stream flowing eastward at a point onc mile and’a quarter
. of the carn. ) _
S.}'gl‘hg rising ground S.W. of Crocknamohil is composed chiefly
of talcose-looking schists, which form the lower beds of a series of
talcose and micaceous quartzose schists that are more extensively
developed inthe district to the west. These,as before stated, change
southward to rocks allied in character to the altered beds near
Glenview, retaining, like them, traces of _beddlng, and merging as
they approach the granitoid porphyry into the compact green
pyroxenic rocks. . ) .

The Altered Lower Silurian beds near Lissan are exposed along
the Lissan Water, and, where it ‘en’oers the s:heet, consist of
crystalline schistose rocks containing green mica and a little
hornblende, with some yellowish gneissose beds. Where the
stream comes near the road, they are more gneissose, and may be
described as bluish and greenish mica-schists, passing into coarse
gneiss of a greenish colour, containing abundance of white mica.
Blue mica-schist occurs in the stream flowing eastward by
Lissan ;-and in the plantation at the Derry side of it there are
schistose beds, some slightly micaceous, and others like a dark
clay-slate with greenisk and purple colours, containing strings of
epidote. The same varieties are observed along the stream 500
yards E.N.E. of Lisdan Church. At about 400 yards N.-W,, and
650 yards N.E. of Lissan Chapel, _there are fine-grained hard
granitoid schists which belong to this series.

PyroxENIC RoCKs.t .

The description of these rocks naturally follows that of the
Altered Lower Silurian, from which they hav'e clearly been de-
rived by a metamorphic process, carried to so high a degree as to
produce others of a very different character. The latter are, as a
general rule, of types distinctly pertaining to those of the coarser
diallage rock and hypersthenite, although in the greater number
of examples in this sheet they consist of compact varieties in which
the crystalline structure is not at once apparent, and _which
frequently pass into rocks more properly allied to diorite, the

* Geol. Report, Londonderry, &c., page 494. . ] )

The termpas here used is intended to include the varied group of rocks in which

hornblende, hypersthene, diallage, and augite are essentials, and which are sometimes
indistinguishable in the field and often pass into each other.—E. H.
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passage to a largely crystalline form being better exhibited in the
adjoining sheet to the west.

The rocks of Tintagh and Slieve Gallion generally have a
compact or finely granular dark green felspathic base, weathering
nearly white on the surface, which is sometimes pitted from the
occurrence of felspar erystals, with small vesicular eavities con-
taining calcite. Iron pyrites is generally present in small cubes,
and crystals of hornblende become apparent, especially in ap-
proaching the granitic rocks. There are occasionally veins of
white quartz, and in their vicinity small cavities lined with
minute quartz crystals. Strings of epidote also occur in a few
places. By the more abundant development of hornblende
portions of the rock merge in the vicinity of the granitoid por-
phyry into a finely crystalline diorite, and, by the addition of
quartz grains, accompanied by crystals of pink felspar, into a kind
of syenite. These phenomena, examples of which occur at 600
yards S.W. of Tintagh summit, and in the small patch a little to
the south, as well as in other places, show a passage into forms
allied to the granitoid porphyry, and shall be further noticed in
treating of that rock,

The prevailing forms found at Drummuck, Craigmore, and
Windy Castle, SW. of Slieve Gallion Carn, resemble in general
character those of Slieve Gallion and Tintagh, and consist chiefly
of a dense fine -grained greenish felspathic rock of an obscurely
schistose-looking texture, weathering very light, and containing
faintly discerned erystals of hornblende, with specks of iron
pyrites. It becomes in some parts highly vesicular, the vesicles
being elongated, and some filled with calcite. A. very hard cherty-
looking dark greenish rock (petrosilexz) weathering quite white,
probably an altered felstone, is found on Drummuck cutting as a
dyke through the other rocks with a W.N.W. course, and
appears in other spots in the same line to the west. Jasper and

jaspery iron ore also occur in the latter locality, obscurely asso-
ciated with, and probably forming veins in the metamorphic rocks.

Passing to the metamorphic area south of the granite, we find

in a quarry west of the road at two-thirds of a mile WS.W. of

Lissan, hard hornblendic rocks of varying character, from com-
pact to crystalline, containing red felspar, a little iron pyrites,
and veins of epidote, serpentine, sulphate of barvtes, and
a granitoid-looking compound of quartz and pink felspar.
West of the quarry the rocks become compact, in part resembling
slghtly altered fine Silurian grits ; and close at hand, outside the
sheet, there are clear examples of a passage into the finer forms of
the diallage rock which about here becomes prevalent.

Changes, similar to those just referred to, occur in the boggy
ground west of the granitic area near Lissan, green rocks with
strings of epidote passing to a fine diorite. . The same takes place
at 700 yards farther south, and at the junction with the Carboni-
ferous beds along the stream 1,000 yards west of Unagh Cottage
a largely crystalline fibrous structure becomes developed in a rock
having a dark reddish and green quartzose base.
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GRANITE.

Granite of a typical charaeter, that is, the highly siliceous
compound of quartz, felspar, and mica, in which these minerals
can be easily distinguished, and which weathers with the peculiar
rough aspect not found in the granitoid porphyry, occupies the
lower portions of the southern flanks of Slieve Gallion, and extends
into the comparatively flat drift-covered ground near Lissan.

The granite is perhaps best seen in the drift-denuded area
west of Knockadoo Bridge, which is traversed by streams that
have laid bare many sections. The coarsest variety is found in
the northern part, where it is very quartzose, and contains white
and pink orthoclase and dark green mica, the quartz being, as is
general in this distriet, of a whitish colour, and promfiscuously
intermingled with the more crystalline felspar. A little south of
this, in a deep section along the more easterly stream, the granite
becomes in part less micaceous, and the mica of a lighter green
colour; and in Clagan Rock (marked 631 feet) there is a
very quartzose granite, which becomes highly felspathic, and
passes into the granitoid porphyry. This contains also a little
hornblende.

Three hundred yards EN E. of Lissan Chapel there is a granite
abounding in dark green mica, and immediately north of it is a
small prominent mass composed of darker coloured grayish finely
crystalline granitoid rock containing some hornblende and specks
of iron pyrites, with but little quartz. The felspar is principally
orthoclase, but a small quantity of finely banded felspar, probably
oligoclase, can also be recognised. This rock is traversed by
strings of epidote and veins composed of white quartz and largely
crystalline orthoclase. It passes into a more typical red granite
on the south side, as also in occasional spots throughout the
darker portion,

GRANITOID PORPHYRY OR ELVANITE.

The more compact and highly felspathic rock into which the
granite passes is here distinguished from it by this name, and on
the map by a deeper red colour. It is.in general as largely crys-
talline as the granite, and of the same composition, but the mica
is less abundant, and frequently disappears. The quartz occurs
to a large extent in distinct sub-crystalline particles, and in some
of the more compact varieties becomes glassy, and dispesed in
small blebs embedded in the felspar.

That these porphyritic rocks are connected with the pyroxenic
rocks higher up, and are another and further product of meta-
morphic action, seems conclusive from an examination of their
relations to each other. Sometimes the two occur together in
such a manner as to make the porphyry appear to have acted to

some extent intrusively among the pyroxenic rocks, a very

probable result of an intense degree of metamorphism. In such
cases the line of junction is marked by a greatly broken condi-
tion of the rocks, and by the occurrence ofa quantity of highly

[RLLL T

(N




14

ferruginous red earthy matter, with occasionally pure red heema-
tite ; mixed throughout the finer soft débris. Examples of this
occur at the S.W, side of Slieve Gallion, at Glenarudda Moun-
tain.

In ascending the stream that passes west of Fairview House,
the granitoid porphyry is abundantly met with, close-grained,
and of red and purplish colour, the felspar forming crystals some-
times half an inch in diameter, and the quartz grains giving a
whitish mottled appearance to the surface, which is well seen
where it has been worn smooth by the action of the water. The
mica is scarce, and sometimes cannot be detected ; it occurs
principally in light green hexagonal scales, but partly also in
noinute colourless flaky particles. At times it isred, from its
being, in common with the mass of the rock, stained with iron
oxide, an accompaniment of the veins of red haomatite which, in
a more or less pure form, traverse both the granitic and the
pyroxenic rocks. Here, as elsewhere, portions of the rock become
very compact, and there are masses composed of finely granular
pink felspar, with minute grains of quartz, which appear to be
partly intrusive in the coarser rock, and partly to graduate
from it. Examples of this occur in the stream going S.E. from
the top of Slievemoyle, where the finer rock is probably connec-
ted with a larger mass north and south of the road at Crockatryna,
a little N.E. of Clagan Rock.

The granitoid porphyry along the stream west of -Carndaisy
plantation (west of Drumcormick) varies a good deal in character.
The quartz is sometimes in tolerably regular crystalline grains, up
to a quarter of an inch in diameter, and the mica, which is scarce,
is in light green hexagonal scales. In the vicinity of the vein of
red heematite, which has been worked here, the felspathic base in
part asumes a dark dull purplish colour.

In a stream at the east of Carndaisy plantation there are
compact and finely granular quartziferous felstones, variously
tinged with purple and light green, and merging clearly into a
very fine-grained reddish granite containing iron pyrites,

In Quilly Glen, about half-way eastward from Drumcormick to
the Desertmartin-road, the rocks are exposed continuously for
nearly 500 yards along the sides of a stream flowing through
a narrow ravine that reaches a depth of fifty feet. They occur in
considerable variety, being in part very fine-grained, and in a
decomposed condition resembling a red earthy grit; then becoming
coursé, with grains of quartz, and in some of the coarser parts,
numerous small flakes of light green mica, with a little of a
darker colour. Above the waterfall the rock is generally solid;
below it is greatly broken up, and contains an amount of light
green steatitic-looking mineral, partly infused through the rock,
but more especially coating the joints.

Another interesting section in the granitoid porphyry occurs in
the west part of Carndaisy Glen, where portions are very ferru-
ginous from the presence of red heematite and a little iron pyrites.
In some cases it becomes more like ordinary granite, but a greater
variety is seen in the stream flowing S.E. to the lower part of the
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Glen, where, above the waterfall% it pa:tly changes to a very hard
ite with minute grains of quartz. ]
re(’ll‘flzlsporphyry on the %I;)rth sid(;1 of Slieve Gallion and Tintagh
is compact, and contains well-marked crystals of quartz and of
red and greenish felspar, and, rarely, a little ('lar.k-co_]o_m:ed
greenish mica. The dark green metamorphic rocks in its vieinity
Become marked with red felspar, in a moreor less crystalline
condition, quartz grains appearing at the same time in some parts.
This shows the passage from one to the other, though here, as in
other places where the same conditions exist, t}lq gener.al
character changes so abruptly that there is no difficulty in
i undary line. : s
dra'll‘virllen%o?loaging reﬁmrks, quoted from the late General Portlock*
show that observer’s conclusions regarding the relations between
the hornblendic and the granitic rocks. Referring to a 10({3‘&111;}7
on the Kildress River, not far west of Co_ol'istown, he says— The
oreenstone itself, near the junction, exhibits characters of trans-
ﬁ:ion, crystals of red felspar assimilating it to the granite, a circum-
stance which may be noticed in almost all the localities, and
respecting which it is right to observe that, in such changes as
have been here described, it must not be supposed that the passage
is necessarily effected by the gradual transmutation of one rock to
another in'a manner so insensible that no lines of demarcation can
be drawn. Such, certainly, appears the case on a large scale,
when it is seldom possible to note the fzxact termination of one,
and the commencement of another, variety ; but when the point
of such change can be noted, it will be often found marked by a
definite line of separation,and specially by a variation in physical
characters; for example, the more perfectly formed derivative
ranite cleaves into rectangular, and the indurated semi-crystalline
rock into rudely angular or prismatic fragments. This abrupt
change, which sometimes produces the appearance of dykes, is
consistent with reason, and may be illustrated by the chemical
doctrine of definite proportions, the rock on arriving at a certaln
point in the metamorphic change, being so altered in 1ts conditions
as to assume a new and definite form.” ~ Again, at p. 522, * Though
the relations between the granitiform and the hornblendic or
greenstone-like rocks cannot be satisfactorily made out, still the
occurrence of granitic veins in the hornblendic rocks appears to
afford a proof that the granite, at least in its present state, is the
result of a cause continuing to act subsequently to the formation
of the hornblendic rocks.” .

At page 535 he remarks—¢ Schistose rocks are here observed on
the one hand to graduate into hornblendic rocks, which finally
assume a very distinct greenstone character, and on the o,:r,her
hand to pass, by equally varied gradations, into the granites.

LowgR CALCIFEROUS SANDSTONE.

The basal beds of the Carboniferous formation, consisting of
red sandstones, sandy shales and conglomerates, with coarse

* Report, page 516.
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pebbly grits, are found in this sheet resting on the granitic rocks
along their south-eastern boundary, and are exposed to view in
section in several localities. These beds, which pass upwards into
sandstones and shales of quite a different type, appear to represent
the Lower Calciferous Sandstone series of Scotland, and are
here accordingly described under the same name.

At the east of Carndaisy Glen, below the waterfall, there are
red shaly grits made up chiefly of the ingredients of the granitoid
porphyry, and in some parts liable to be mistaken for decomposed
portions of that rock.* They contain broken fragments of it, up to
several inches in size, with pebbles of mica schist; and inter-

. stratified with them are thin discontinuous beds of  red shaly

sandstone. The latter is found above them, a little down the
stream, forming a series of thin beds with micaceous surfaces,
and containing small fragments of the same rocks, with a few
quartz pebbles. They are again seen along the boundary a little
farther west, on the southern slope of the glen.

In the avenue leading eastward from Carndaisy Glen to the
publie road, these red beds are overlaid by a coarse white grit
below light reddish-coloured conglomerate containing round
quartz and quartzite pebbles, with some of hard shales; and on the
main road, 260 yards south of the avenue, purple, red, and gray
sandstones appear below gravelly drift. These again occur along
the stream that passes 400 yards north of Lower Town; among
the lowest being thin bands of light red calcareous sandstone,
and red sandy shales with yellowish streaks. Sulphate of
barytes occurs in the highest beds in this section, which consist
chiefly of a light reddish conglomerate similar to that in the
avenue.

The Carboniferous beds are seen along the small river that
flows S.E. by Moneymore, at the point where it leaves the area
of the granitoid rocks. In a section along the southern bank
they consist of purple pebbly grits and thin layers of hard light
red shale, the former being in some cases cleaved, the dip S. 20° E,
at 30° to 55°. They occur again on both sides of the river at 400
yards to the south ; and at different places within 400 yards of
the Triassic boundary there are beds of the same character, with
some very hard tough purplish sandstones containing obscure
laminse of red shale with green markings; and, close to the
boundary, light brown and yellowish sandstones. Near this, at
the west side of the fault, and in close proximity to it, are very
delicately laminated hard light red and chocolate-coloured sandy
shales, finely micaceous, with a disturbed dip of 50° N.N.W, Near
these, in the lane, are fine micaceous purple sandstones, below
which, by careful searching may be found in a drain the red basal
beds, made up largely of granitic debris from the underlying rock.
These hard shales again occupy a small patch resting on the
porphyry half a mile to the west, on the north side of the
valley.

* Portlock fell into the pardonable error of supposing that **in almost any of the glens
along the eastern face of Slieve Gallion” there is a passage ‘‘from well-marked sandstones
into crystalline rocks.” See Report, &c., page 513.
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At the S.W. corner of Gortanewry plantation, a little south of
(Glenview, there are red micaceous sandstones, with others of a
harder nature, and of a whitish colour stained purple. Slightly to
the north, underlying these, is found, resting on the-granitic
rocks, a coarse brecciated conglomerate, the pebbles consisting
of purplish and variously coloured indurated shales like those in
the well at Glenview, with granitoid porphyry, a few of quartz, &e.

The basal red conglomerates and earthy sandstones occur near
the west end of Reuben’s Glen for about 150 yards along the
strearn, above them being whitish, purple, and red sandstones;
and higher up, forming a steep slope on the south sjde of the
stream, dull gray and yellowish sandstones, greatly“broken up
and having their dips quite obscured. These probably lie along
a line of fault. The basal beds and the overlying white and
variously coloured sandstones occur along the stream south of the
bend of the glen. In one place whitish sandstones are cut
through by a basalt dyke, in the immediate vicinity of which they
have been indurated, and in part become assimilated in colour to
the dark trap. :

East of the road in Reuben’s Glen there is a coarse red breccia
containing fragments of porphyry reaching a foot in diameter.
This is probably brought up by a fault, running N. and 8, as
the beds appear to belong to the lower part of the series. Over-
lying it are red and purple grits, seen in several places near
the railway. -

The lower sandstones occupying the large space south of
Desertmartin occur in frequent sections along the principal
streams, and present persistent N.N.W. dips, the beds being often
broken, however, by slight faults. At one mile and a half S.S.E.
of the village, a section on the railway shows conglomerates and
coarse pebbly sandstone with red shaly sandstones interstratified,
dipping easterly at 20° to 30°, but broken and dislocated as
above described. The underlying red shales and conglomerates
are found at a short distance to the west.

Rounded pebbles of the granitic rocks, in no place numerous,
become more common in the red conglomerates S.W. of Desert-
martin. These beds, which, with red earthy sandstones, occupy
nearly half the width of the area here spoken of, are overlaid by
a series of sandstdnes, occasionally whitish, but generally purple
or red, more or less variegated, and striped with green. It is im-
possible to caleulate their thickness, cut off as they are on the
north and south by faults, and moreover so affected themselves
by minor breaks; but the following general section in ascending
order will afford a sufficient description.

Along the stream flowing northward at nearly half a mile east
of Inniscarn Bridge —Red conglomerates with beds of red earthy
sandstone, the former containing round pebbles of quartz, quartzite,
mica-schist, hard red sandstone, a few of jasper, and of granitoid
porphyry, up to six inches diameter. Above these, in the stream
passing under Inniscarn Bridge, are soft red sandstones, variegated
green, with thin bands of gray and purple sandstone; reddish
conglomerates and sandstones with layers of greenish, dark gray,
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and red shale; whitish febbly sandstone overlaid by gray and
greenish shales and thin beds of nodular limestone; light gray,
purple, and yellowish sandstones ; alternating beds of purplish
sandstone, red shaly sandstone with greenish stripes, and yellow-
ish white sandstones with quartz pebbles. The section continued
through the plantation along the stream that runs N.E. from
near the carn on Slieve Gallion contains purple sandstones,
and red and white sandstones with a little conglomerate.
Probably above these are, in ascending order from a point 800
yards S.W. of Desertmartin, purplish brown sandstones, white
sandstones more siliceous, red earthy pebbly grits and fine-grained
red sandstones with white streaks, white sandstones, tough
purplish gray sandstones, red sandstones with green markings,
dark gray beds with a few quartz pebbles, thin shaly red sand-
stones with yellow markings, overlaid by more massive and
siliceous beds.

On the road leading up to the Chalk quarry S.E. of the
carn summit of Slieve Gallion. the sandstones are in part very
red, some soft and marly, and variegated light green and yellow ;
others are hard grits, variegated pink and white, similar to some
of those that accompany the conglomerates in the streams to the
east. Among the uppermost beds, immediately under the Chalk,
are some which have been considered by Portlock to belong te the
Trias, but which would seem rather to belong to the Carboni-
ferous series. Due north of the summit, as sgen in section
in the stream, the Chalk rests on red sandstones with light
greenish markings, like many of the Carboniferous beds met with
in the low ground to the S.E.; and in a quarry a little west of
this section the Chalk overlies dark red and purplish grits,
undoubtedly Carboniferous. From about 300 to 400 yards
farther west, there appear fine-grained pink and brownish Car-
boniferous sandstones, some of the latter micaceous and very
fissile, with fine conglomerates, all of which probably come
directly under the Chalk, though here they seem to have slipped
out of their place. ‘

An inspection of the map will explain the position that the Lower
Calciferous Sandstone north and east of Slieve Gallion occupies
in relation to the beds of the Upper Series. The latter have clearly
been brought down by a fault ranging in a north-easterly direction.
Below them the red conglomerates, &ec., are found along two
streams north and west of Crocknamohil. North of that hill
there is a nearly uninterrupted section for about 550 yards, show-
ing red earthy sandstones, some of them calcareous, and fine red
conglomerates, the former often marked yellowish, the latter
containing pebbles of granite, quartz, jasper, &c. Some of the
sandstones eontain strings of calcareous spar. They are clearly
cut through by a narrow dyke of basalt in the place indicated.

West of the hill the same beds appear, rolling and broken ;
they in part become more siliceous, and of a browner eolour,
when about to pass into those of the Upper Series. The sloping
ground between these two sections is mostly covered by a deep
deposit of red gravelly boulder-clay.
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UPPER CALCIFEROUS SANDSTONE SERIES.

~_ The sections in these strata are not so complete as those in the
Lower Series, asthey lie toa great extent along the strike.- The
various beds are, however, sufficiently exposed to afford an
accurate knowledge of their character. 'In the large area N.W. of
Desertmartin, bounded on the south by a fault, they are com-
Pletely covered by Drift, and the same obscurity prevails in
the adjacent portions of the sheet lying to the north (Sheet 19) ;
but there is every reason to suppose that they underlie the
Desertmartin limestone. The low and frequently reversed dips
where they come to view in Sheet 19, suggest that thére is no
great additional thickness up to the bottom of the limestone,

The beds in the stream S.W. of Altagoan Bridge compose the
lower part of the Upper Caleiferous Series, the characteristic red
and purple colours of the Lower Series prevailing in those next
below them. The lowest consist of whitish sandstone and coarse
grits containing white quartz pebbles. Higher up there are, in
ascending order—similar beds associated with blue shales and
bands of impure limestone; blue and dull reddish brown cal-
careous shales with thin bands of grit and arenaceous limestone :
blue calcareous shales and very thin dark gray ﬁnely-laminated’.
calcareous sandstones with silvery mica, the shales enclosing
nodules of hard argillaceous limestone with strings of calc spar.

The beds along the Altagoan River, which are a good deal .
brokenax_ld faulted on a small scale, consist, in the part nearest
to the bridge, of dark bluish gray and black calcareous shales :
light gray thin-bedded highly calcareous sandstone or arena.
ceous limestone, and some purplish brown shales. A little
farther south appear dark shales with fossiliferous calcareous
nodules, thin seams of argillaceous limestone, and a bed of cal-
careous tufa. The remaining part of the section, extending for a
mile south of the road, exhibits beds generally similar, some of
brown siliceous sandstone, and many of dull gray xx;ica,ceous
sandstone.

A pit was very many years ago sunk in these strata in search
of coal, by Captain Rennie, at the west side of the stream
three-quarters of a mile south of Altagoan Bridge, and other trials
have been made in various places, but without encouragement.
There are occasionally thin ifnperfect partings of coaly matter
and there is a very suggestive appearance in some of the shales
and soft clays, which bear a resemblance to those of the Coal
Measures, yet it is not likely that coal-beds of any value exist.

The light-coloured sandstones, &c., which form the lower part
of this group, are extensively developed in the area lying due
west of Desertmartin. They come to the surface in the hill called
Crocknamohil as white pebbly sandstones and quartzose con-
glome;ra,tes. In Gortahurk, one mile and a quarter W.N.W. of
the village, there are finer beds opened up in a quarry, for the
supply of bu_ﬂdmg—stone, kerb-stones, &ec., consisting of fine white
sandstone with silvery mica, partly discoloured with brown and
red stains, and containing markings of dark carbonaceous matter.
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An unsuccessful trial for coal by means of a bore-hole was made
here by Captain Richardson.

In the same townland, 600 yards N.W. of the Chapel, there are
undulating beds of hard fine-grained whitish sandstone with shell
and plant remains, above shale and shaly limestone. The next
that appear above these are in the stream 700 yards to the south,
and eonsist of broken beds of yellowish white sandstone and
dusky brown grits. Westward up the stream, the yellowish
sandstones prevail, with some blue shales. At 1,400 yards S.W.
of the Chapel, pits were sunk in search of coal by Captain Rennie,
and more recently by others. In the latter case a parting of im-

ure coal, two or three inches thick, was found.

At 600 yards west of the trial pits there are yellowish sand-
stones containing iron pyrites and carbonaceous matter, some
obliquely laminated, and among them is a band seven feet thick, of
blue and brown shales. A little farther west there is a bed of
blue arenaceous limestone with quartz pebbles, overlaid by a thin
band of dark gray shale and light sandstone, and this by a gritty
conglomerate. Below these is a comparatively pure compact blue
quartzose limestone containing Productus and coral remaing; the
same is found in a bed three feet thick, with gray quartzose con-
glomerate and shaly partings, at 700 yards south of Crocknamohil.
A bore-hole was put down in search of coal at about 400 yards
south of the Chapel, where there are white and yellowish grits

- with shaly partings, and thin shaly limestone bands. Some of

the sandstones contain carbonized plant remains, and coaly matter
in the crevices. Similar remains occur in the sandstones quarried
at half a mile to the east, where also a thin parting of coal is said
to have been met with. At 1,000 yards W.N.W. of Slieve Gallion
Carn summit there occurs, among whitish sandstones with plant
remains, a band of dark blue and gray fossiliferous shales with
ironstone nodules.

The highest visible portion of the Upper Calciferous Series
consists of white pebbly sandstones and dark blue shales, above
which are the limestones marked at nearly a mile S.S.W. of the
Chapel. These limestones, which occur at the boundary of Cullion
and Boveagh, are probably the basal beds of the lower limestone,
and identical with the lowest beds of that division at Desert-
martin, the overlying portion at Cullion being removed by
denudation, the whole having been previously brought down by
the EXN.E. fault, which, with the adjacent great W.N.W. fault,
has severed the connexion of the limestone in the two localities.

The strata occupying the ground west of Cookstown consist of
a great variety of conglomerates, pebbly grits, red marly sand-
stones, white sandstones, purple and light reddish variegated
sandstones and shales, and a few bands of light-coloured limestone
of varying thickness. While they differ in general character
from those north of Slieve Gallion, they resemble them in many
respects. A striking peculiarity lies in the great prevalence of
reddish tints, due to these beds having associated with them a
large proportion of ferruginous matter, which is extremely
abundant in some of the shales. The rocks due west of Cooks-
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town are spread out over a large area in beds dipping atlow
changeable angles, with a prevalent direction eastward. In the
northern part, one mile and a half N.W. of Cookstown, they dip
more steadily eastward, and here they are separated from the
metamorphic rocks by a mnearly N. & S. fault, along which they
are thrown down to the east.

The supposition that these beds belong to the Lower Carboni-
ferous Sandstone is based on the fact that they come in regular
succession over others which appear to be beyond doubt the
lowest beds of the Carboniferous formation in the district that
stretches southward; and since a little to the west they are
underlaid by red conglomerates and earthy sandstones generally
similar to the Lower Calciferous Sandstones already described,
they are included in the upper group of the same series. The
Cookstown limestone, which they clearly underlie, is therefore, on
this supposition Lower Limestone.

The arrangement of these strata has always been imperfectly
understood, but light has recently been thrown on it through the
sinking of shafts and bore-holes by the Barrow Mining Company,
and the ascertained sections have kindly been made here avail-
able. A marked feature is the occurrence of a deposit of red ferru-
ginous shale, containing hollow nodules of brown heematite, lumps
of red heematite, and a small quantity of manganese ore, resting on
one of the limestone bands above referred to. Mining operations
were carried on in ancient times, probably upon this ore bed, and it
was also worked to a slight extent a few years ago. The more
thorough examination of the locality by boring &c., which wag
recently commenced, will, no doubt, lead to a fuller knowledge of
its probable value as a source of iron.

The lowest strata of the group, as they occur in this sheet, are
to be seen along the Ballinderry River, the bed of which is com-
posed of dusky gray, greenish, and purplish pebbly sandstones,
earthy grits, and conglomerates, the pebbles consisting of harder
portions of similar rocks, with white quartz and quartzite.
Among them are thin bands of red sandy shale, with light green
markings, and of fine-grained red sandstone, and two or three thin
irregular beds of pink-coloured arenaceous limestone. They are
further found, with bands of white and gray sandstone, in the
stream that flows to the river W.S.W. of the workhouse, along the
bank of which there are several well-exposed sections a few feet
deep. Those in the river are occasionally broken and slightly
dislocated.’ '

At 2,000 yards west of the north end of Cookstown, south of
the main road, coarse quartzose sandstones were bored through
for eighty feet, below forty-two feet of Drift.

At the bend of the river close to the west of the sheet, a section
on the south side shows, below boulder-clay, reddish and greenish
gray sandy shales over pebble beds and dark gray finely-laminated

sandstones. Close to this, on the same side, a trial pit was sunk
in fine-grained very white sandstone above red arenaceous lime-
stone, passing below into a purer light-coloured bed. Opposite
this, half-way between the river and the road, red shales con-
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taining solid worn pebbles of earthy red heematite were found
below fifty-six feet of red and green shales, some of them very
delicately laminated in blue, green, and purple colours.

This ferruginous shale was passed through in two pits on the
very edge of the sheet, in the following section : —

Feet.
Red clay and gravel, . . . . . . 5
Tough heavy red shale, enclosing pebbles of red hematite, &e., 8
Whitish and reddish shales. with flatly-worn pebbles of red
hmmatite disposed along suffaces of beds, . . .

10

Three hundred yards N.E. of these pits, fifteen feet of soft red
shales, variegated green, overlie similar beds, but stiffer, having
worn pebbles of red haematite, some soft and earthy, others harder ;
and below this are shales of various kinds.

Above the variegated beds just spoken of, there are calcareous
white sandstones, sometimes tinged with red. These were passed
through in a bore-hole S.W. of the fever hospital for sixty feet,
and for about 100 feet at a point 250 yards S.E. of it, on the other
side of the fault. :

Limestone crops up at 400 yards S.S.W. of the hospital, and
a bore-hole put down early in 1877 at a similar distance
S.W. of the workhouse, passed through twelve feet of limestone
over shales and pebbly sandstones, these latter being bored for
eighty feet. :

The lighter-coloured sandstones which exist in the upper part
of the series are opened in a quarry at the workhouse, where they
dip E. to N.E. at 53°. The exposed beds, which reach about three
feet in thickness,are in colour whitish, generally streaked with red
and purple, some containing scattered pebbles of quartz. Below
them are said to be harder, close-grained red sandstones, and
below these a fine white sandstone. Another quarry opened up
in similar beds at three-quarters of a mile N.W. of the workhouse
supplied stone for the building of Killymoon Castle. In a well-
sinking immediately north. of the quarry they are found to be

overlaid by thin limestone, probably the beds which crop out on-

the road 400 yards north of the workhouse. Again, at about
600 yards north of the quarry a boring passed for upwards of
300 feet in alternating beds and groups of red and whitish sand-
stones and shales, with occasional pebble beds. :
The band of limestone on which the principal bed of ferriferous
shale rests is laid bare in an old quarry in the east part of Tully-
call, one mile-and a half NW. of Cookstown. Itextendsbeneath
the plantation in Unagh, where the ancient workings were carried
on, and dipping eastward at a low angle, it appears trom the sink-
ings to rise again shortly, so as to form a shallow synclinal
depression sloping down gently to the north-east. The rock is
generally compact, and slightly arenaceous, and in some parts
stained red or purple, resembling in general appearance many of the
beds of limestone near Armagh. In the top portion it is rubbly,
and contains shell remains. One bed in the lowest part was
known to the quarrymen from its peculiar colour as “liver lime-
stone,” and below this are white sandstones, and white and red

ghales, &e. , 801
2?12(}ny;(};iriqpanied by slight displacement; these bear principally

thereabouts, and contain in some cases
gﬁi;’egrwith nodules and solid angular lumps of brown and red
hematite, with a little manganiferous earth.

i thicknes i :
aﬁfgﬁ;ﬁﬁ&y yards east of the plantation, are as follows :—
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The limestone is traversed by fissures, some of

clay and shaly

the limestone at Unagh, which reaches a

e Overs of about fifteen feet, agcertained from a

Feet. Inches.

Red and yellowish soil and brown clay, . . . . 1.2
Red sandstone, . . . . . . . §
‘White do., - . . . . . . : 8
Red do., . . . . . . ’ . o
Purple shales, . . . . : : 2

White sandstone, o . re. :
lay (shale) with pure ore, .« . ..
ng.l cl:zs (ferru;inous, and having mixed with it & little 6
black manganiferous earth lack muck), - . . g
Limestone, . . . . . . . .
White sandstone and red shales,

1

N
Ny
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In other sections in the vicinity' these thic%mess:esbgla;y, %rﬁi
i i - pebbly.

ite sandstones are sometimes more OY 1€SS P h

:;I}:: W;lriifGerous earth occurs in some cases as & sqpara,te th;}ri

la.y:;lg becoming harder and more solid, and breaking up wi

i : ition
C :s derived, no doubt, from the degomppm
g}['(fﬁz;lgfg:f:;se })t'el,s which, as shall be fur}tlher 0;1- {?Otlced, is asso-
i i 1 quantities with the brown hzematite. N
cmﬁa (}11;;1 s;:zlfo(llllrlld by boring that a la,rgg tih1ck1zess of satr}llcistl(())r‘fg;
' ith bands of limestone 1n
shales, and conglomerates, Wi limestone 10, U stinge
i ies the rising ground south o gh g
%%I::;rogl"eogic:;%lar in character to the beds near Cove Bridge, and

i ; bserved levels confirm the
between it and the Cottage; and the o ienow levels oon

i he synclinal depression jus
exﬁf‘iﬁiﬁi g'oseg?’)ing observations it will be seen that the Lower

oks-
Carboniferous sandstone extends over a larger area near Co

town than has been supposed ; and there can be little doubt that

1 imestone is that
i stion with regard to the Cpokstowp limes )
isiliglgsizlos?mwn on %he map, the intervening fault affordm% a
solution of what has hitherto admitted of, at best, a very unsatis-

factory explanation.

LOWER LIMESTONE.

i i i v close to the rail-
Limestone is exposed in a quarry ¢ the
wail}‘rhieLr?n‘;rgls al’]c[.n Cookstown,Pand consm},fst o£ bedfs (t)-,f 'hmxi:fﬁii’
ing 1 i t one inch to four feet, In various
ranging in thickness from abou : o fous fect, 18 Ay ved.
es of pink and gray, some of the lowes g _
ilﬁdcosn%a,ill)l rema,ing of corals, encrinites, and shells. Oilell,a%’}f;_’
about two inches thick, consists almost wholly of coral (L&

dendron juncewm). The rock is generally somewhat crystalline,

in some beds very compact and showing a conchoidal fracture ;

darker and more shaly.
Otl’lﬁl;i 2;§1e&ie32,&with those next above and below them, are
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exposed along the road to Little Bridge, and i i i
mllttmg (ﬁl the Dungannon and Cooksto%vﬁ Rralm(illvlvlzmyéL nﬂg ?I})eollzmrtl;] d
{)Ozv)csétwe :ée' téle.y probably underlie the beds at the terminus tl?g
lowest SIIJS ;ln great part of blue semi-crystalline limestone
o Ele Z)? xﬁt:éi?l %ﬁg}nieus a]?d other shells, with various
lig’lll“fr coloured and more vargihggzteclll nches.  The upper beds are
s ]? ;ﬁl('ia‘]noa at Desertmartin consist of rubbly limestone havin
solic‘i . rownish colours with purple stains, overlying mor%
olid fine y gﬁ'anular light yellowish gray limestone in which are
scate well-rounded pebbles of quartz. The joints are regular
b 1ngdpr%n01pal_ly N.E.; in some cases marked with ag (il’
gv :::rzg sjhycl;enmde, peaﬂy horizontal. Particles of red haem;:fte
dolomitize”?i hadhenng to the walls. The yellowish beds are
dolomitio, an thave been used for the production of hydraulic lime
for work on_ the River Bann. Fish remains (Psummodus, §
ntical with those in the Armagh limestone, are occasi : 16‘)
met with, besides various shells. Some of the lovvesi:c?)&((im?Jb J
?;glllia;lceo?élind r%%elmble in this respect, as well as in thgirscize
fa t,heg “C}S sz pebbles, the limestone of Cullion about two miles
At the SE. of Drumbally Hill, about a mi
- ’ m
X;%}l?c%le a(}r)x;z;l;'lzfldtl?’l?} i(;aetl)‘, tltlﬁre is a large quanyllgonNt;a‘,}iZiir?gf bzg:
h T underlie those of Desertmartin. i
:}I;geﬁgmof h%ﬁt gray semi-crystalline purple staineyghfizrngga:st
Hmestonon% rtem is a band containing a bed of blue com ac?t,
Hmestor e 01‘1 gen inches thick (said to yield stronger lime ’Elan
she fars)_dn thin layers of black shale and shaly limest:
purer limestone exists. in beds from two to four feet :h('me.
‘il;nc(lh IS’]jh]?a that at Desertmaxtin, magnesian, ha.vinge:u idti
Cy1 aulic lime for the construction of bridges over the Ba}.)P 1et
lo el.“ame, Portglenone, q,nd Toome. The shales, which I}n .
I]Ea;yexs va,frymg from one inch to five inches thick, contain lOI'm
gq:gzszie Z,s cg(?l)s (gﬁtkodencfrgn),l crinoid stems, shells (Produzgii
/ , &c. ey contain als i i
hnrlﬁitm}e is traversedyby fissures gor?regisirfgf: ll)li('zfef ngfs’ and the
g e hmlestone appears in several other places, amf is in general
ore or less magnesian and fossiliferous. The most e%wt:l{gf

exposure isat 1,000 yards N.E. .
in the surface of a lasxrxe. of Heath Dale, where it appears

UrpER LIMESTONE.

From observations made in the adjoini
south f}t would appear that the Iinfesfcir?eg Ssl(l)iiiif f)?' ?111?3 W'es‘;t and
glestc ault ab Cookst‘,own belongs to the uppermost di e.‘“jt and
e Carboniferous Limestone, in which case its 0D, of
regard to the Lower Limestone of Cookstown is dugci)zsmtl}?n with
which has a downthrow to the south. It is slightl © that fault,
about 300 yards east of the town, and consists th)c;rzxgg Siﬁi:ﬁ
c

beds of purplish crystalline ki : ;
soous bods. Ty ine limestone with some lmpure arena-
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Triassic ROCKS.

Middle Bunter Sandstone (Pebble Beds)—The group which
in some of the western counties of England constitutes the middle
division of the Bunter Sandstone, seems to be here represented
by @ series of loose pebble beds and sandy breccias that occupy
the area so represented on the map. The lower portions are
composed of a coarse sandy red breccia with some thin layers of
sandstone, the former containing fragments of the underlying
granite and schists, and a few quartz pebbles. Higher up they
become finer, andless compacted ; and at top they become quartzose,
and assume the form of a fine conglomerate, with interstratitied
beds of sandstone. ; : .

The basal beds are found in the Lissan Water, #close to
Lissan House, near Cookstown. The largest of the pebbles,
some of which are rounded, are those of granite ; and there are
smaller fragments of the local micaceous schists. They are again
tound farther down the stream, with beds of somewhat variegated
sandstone. These strata have low southerly dips, with variations

to the east and west. Some of the more sandy beds are seen in
gection along the stream in the plantation N.E. of the bend of the
siver ab Lissan. At a mile east of this point these rocks occur
along the edge of a stream, exhibiting low south-easterly dips. The
lowest contain fragments of granite ap to more than a foot in
diameter, and the finer beds, with seams of reddish sandstone, are
seen higher up. Other exposures of these strata occur in the
stream at 400 yards west of Drumard Hill, and in several places
along the stream that flows under the road. The same arrange-
ment is here observed, the lowest beds being coarse, while the
highest, at about 1,000 feet east of Drumard Hill, are finer and
more guartzose.

Beds of fine guartzose conglomerate with layers of red sand-
stone are laid bare after heavy floods in the river bed 1,100 yards
west, of Boherboy Cottage, N.W. of Moneymore, and in a less
consolidated form along the bank which skirts the flat land south
of the ruins of Desertlyn Church.

The extension of the Triassic beds to a point immediately north
of Cookstown, a fact hitherto unknown, has been proved by the
sinking of a well close to the old Lissan road, at 800 yards from its
commencement. The section here gave (below thirty-four feet
of sand and gravel and boulder-clay) twenty-nine feet of brecciated
conglomerate containing fragments of granite, metamorphic rocks
of the district, and quartz; ond some beds, six to fifteen inches
thick, of red sandstone. Below this, one foot six inches of re
gritty sandstone overlying the same with quartz pebbles. These
beds are found farther to the S.E. overlying the limestone in the
railway cutting east of Cookstown.

Upper M ottled  Samdstone.—This division of the Bunter
Sandstone occupies here by far the largest portion of the Triassic
area. Some of the lowest beds are hard sandstones, occasionally
I'ipple-marked, and having dull red and brownish colours; these

ass upwards into the more marly and variegated forms that
characterise the Upper Mottled Sandstone in other districts.
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The lowest exposed beds are found in the stream at about 200
yards south of Dunman Bridge, between Cookstown and Money-
more, and again at 1,500 yards N.N.E. of this, where they were at
one time quarried. In the former place they consist of thin
bedded and fine grained delicately laminated red sandstones
with ripple marks, some layers containing flat water-worn pebbles
of red shale, and separated by thin seams of coarse quartzose
sandstone. The finer beds, upon being exposed to the air for
some time, split asunder in laminz as thin as one-fortieth of an
inch or less. The beds N.N.E. of this, where they are marked
with a dip of 20° E. 10° S, were quarried for the building of Muff
Glebe House and several bridges. So far as now seen they consist
of hard finely laminated and ripple-marked sandstone. The
space west of this, cut off by the fault, is obscure, and without
rock exposures except in the northern part, where red sandstones
dipping westerly at very low angles are exposed in the stream
that flows north of the Mullans.

In a quarry next the stream S.W. of Boherboy Cottage there
are thick-bedded brownish red sandstones; also thinner beds,
sometimes ripple-marked and generally of brighter colours, with
green laminz, containing flat pebbles of shale. The joints are in
some parts coated with cale-spar. They occur again at the west
of Boherboy Cottage; and in the mill-race one-fourth of a mile
farther N.E. there is a variety of decomposed beds of brown and
red marly sandstones with light gray and greenish lamine. The
beds above those just described appear in several of the railway
cuttings between Moneymore and Cookstown. They are generally
soft, of bright red colours more or less variegated, micaceous on the
laminated surfaces, which are sometimes obliquely disposed, and
they are in some places separated by thin partings of red or
purplish shale.

In a quarry at a short distance from Moneymore, by the road to
Coagh, there is under the Chalk a red sandstone with bands of
scattered pebbles of red shale. At the surface, and for an average
depth of about two feet, it becomes of a dull whitish colour.
These beds, which are calcareous, appearto be the uppermost of the
Bunter Sandstone. They are again exposed in the stream im-
mediately south of the quarry, where the red sandstone becomes
marked towards the top with white streaks, and gradually passes
into whitish sandstone, in contact with which the lowest bed of
the Chalk is seen two feet higher up. The same change is seen in
a lane west of the road to Magherafelt, 800 yards N, of Rockspring
Cottage, where the Triassic beds are exposed below the Chalk.

Keuper Sandstone.—The lowest beds of the Keuper Sandstone
are slightly exposed in the demesne of Spring Hill, S.E. of
Moneymore, where chalk-rock is found resting on a pale red
sandstone, below which is a fine reddish pebbly grit passing into a
white conglomerate. Below these, which are seen to be about six
feet deep, are the bright red sandstones of the Bunter series.
These beds, the true position of which was recognised by Professor
Hull in a visit to this locality, are limited in extent, and appear
to form merely a small band that quickly dies out.
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f
er Marls—The ved and green marls of the upper part o
thg( fgel?l;er series are but little exposed to view: Thfigf ?Izz
been met with, however, in a shq,ft and bore-hole ssunf a n
th side of the Ballinderry River, three-quarters ot a mile
gmsl W. of Coagh, where a depth of upwards of 250 feet is said to
have been passed through in a search for coal. " These styatahhere
contained a considerable quantity of fibrous gypsurm, as is s (1)3“;11
in the following section given by Mr. Hardman* as approximately

correct :— _ i Pt
10
soil, &c., about . . . C e 1
gll‘:z;natil;g rezl and green shales or clays', in thin layers, a5 of 80
Red and green laminated shales, containing many 1rregu15:1r beds ‘15
gypsum, in large lumps, varying from 1 to 5 inches thick, . o
’ e
. Total sunk, . . . . 103
ieg E taining gypsum still in

—Red and green variegated shales, con p .
Bo:sie quantity, but apparently not so plentiful as above, K Ei)_
Total bored and sunk, . . 280

h of the
d and green marls appear at the surface, nort

ri\’rl;}l}etf)ethan.gN.E. of Coagh, and in a lane half-way between
Ma,pl’e Lodge and Rockspring, west of the road -from Coagh to

Moneymore.

CRETACEOUS BEDS.

Ik.—The Chalk forms a narrow belt of varying thick-
nesgpzﬁg;g }':ﬁe escarpment of the basalt, separating that roc}]f from
the underlying Triassic or Carboniferous sandstones, as the c§se
may be. It also occupies a wider expanse where the basalt ag
been denuded away at about midway between Moneymore an
Magherafelt. It consists of a pure, very compact, white .hmestonel,
containing layers of flint nodules, and is quarried in se\Irgre}
localities both for building and agricultural purpose}s;s. : i3
generally fossiliferous, and remarkably so in some of the lower
beds. )

occurs to the south of Coagh overlying the Keuper

Marg'lll: aglliflils( exposed at the west side of the river near Wh?fﬁ
the shaft was sunk in the gypsiferous beds. It was also mettgl :
in sinking the foundations of a chimney, &e., a little 11011\~I b ]%
this, and it is well seen in a quarry at the bend of the rlverK. .E.
of éoagh, where it is about thirty feet deep over the Keuper .
Marls. In this place, and in others to be mentioned furthfr (_)111,
the lowest part consists of a pebbly bed containing chalkf é):cslm S,
Tn excavating chalk-beds at a house 650 yards N.W. of Silver
Hill, a crevice about three feet wide was met W{th, containing
several fragments of deers’ horns. Similar remains are said ﬁo
have been found at the south of Silver Hill, mixed with the

gravelly débris of the Chalk.

near Coagh, county Tyrone, by

* On the Oceurrence of Gypsum in the Keuper Marls, T e Goah

Edward T. Hardman, of the Geol. Survey of Ireland, A8S0C. R.C.8.1
Soc., Ireland, vol. xiii.,, part 3 (new series).
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Resting on the Triassic beds, in a stream south of the large
quarry N.W. of Spring Hill, the lower part of the Chalk is a com-
pact white mass finely speckled with minute grains of quartz, and
containing water-worn pebbles of quartz, quartzite, and quartz
porphyry. The arenaceous portion is confined to a depth of about,
six inches, but scattered pebbles are found for some distance
higher up, embedded in the ordinary compact chalk, into which
the arenaceous part seems to pass gradually. In the adjacent
quarry the chalk-rock is found to reach a depth of about thirty
feet over the Triassic rocks.

The broken condition of the strata, already alluded to in con-
nexion with the Carboniferous rocks as an accompaniment of the
greater disturbances that affected the whole distriet, extends
upwards into the Chalk. The latter is often fractured and pene-
trated by fissures containing crushed flints &c., and sometimes
lined with cale-spar or minute crystals of quartz, large crystals of
the former mineral also filling up nests in the rock. These
phenomena are especially met with in the comparatively wide
area between Moneymore and M. agherafelt, as, for example, in the
quarry at its N.Eastern extremity, and along the line of fault to
the S.W. In these places the beds are regularly jointed, the joints
principally inclining at high angles, from W. to W.N.W., and
some distinetly slickensided. In the quarry just spoken of, some
of the beds contain nodules of ironstone, the largest of which are
said to be about the size of an egg.

West of Spring-lane Cottage, at the Junction with the Triassic
rocks, there is an irregular nearly vertical fissure in the Chalk
reaching four feet wide, which affords a constant outlet for the
water that disappears below the surface in the higher ground to
the east. A little north of this the rock is greatly broken
up and faulted, one overhanging wall especially exhibiting
slickenside marks, and having much crushed chalky and flinty

matter adhering to it. Cale-spar is here somewhat abundant in
nests and fissures.

The Chalk along the basalt escarpment at Slieve Gallion has a
thickness of about fifteen to twenty feet, where it is quarried
S.E. of the carn. It is separated from the basalt by a thin layer
of red earthy débris containing red and yellow flints. The rock
is very full of flints, and encloses numerous Belemnites. Here, as
in the locality last alluded to, there are cavities containing cale-
spar, frequently in large well-developed crystals. Cavities in the
flints also, are lined with very small pyramidal quartz crystals,
as was observed in the vicinity of Moneymore. In one of the
yellowish flints from the top of the Chalk was found a hollow
lined with small semi-transparent crystals of stilbite in sheaf-

like groups. This mineral is mentioned by Portlock as existing
(rarely) snow-white in the cavities of yellowish jaspery flints at
Donald’s Hill, N.E. of Dungiven.

The Chalk is clearly seen resting on Carboniferous sandstone in
the stream due north of Slieve Gallion Carn, the lowest part being
highly fossiliferous, and consisting of a compact white mass con-
taining pebbles and minute grains of quartz, similar to the beds

the Triassic _ 1
%‘Eal,‘lk here as graduating down 1
and it would seem correct to comsl

parts contains

two formations, ¢
abundance of Ch
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i the
_ Portlock mentions
O ing Moneym;l(‘-o)f)ethe indurated Grgensand,
der this bed, .which in so_r)?e
minute dark-green specks very 11_1kke ]);}elt? v:};;lg’nt }113
“ ""as a connecting lin
ins of bie mul?;:?hfct;o?: "with the former on account of the
. ich i tains.

o Wgtlliht}llté C(O)Iﬁalk in various places, as,
xtremity near Slieve Gallion Carn,
d in other positions

. < fr

rrennial springs 1ssue
forP gxample, at its sciuthern Gf\{ ity near
at the large quarry S E. of Money ,

farthor north 1ionS }ili;z}?‘tflt]cizog(.)ck dies out near Maghegafelt 1is

1 t
e T owit ift It is said to have been me
: to the Drift. 7 met
ra,'ther Obscr(fe’sgrvglengextent quarried close tot Old Town.
gtl)fl]:{d::‘ly on the map is approximately correct.

VorcANiC CONGLOMERATE. w

1 t localities to the S.W.

MNace of Coagh, and at dlﬁ'erep o

f At,t ilﬁZerillaf%ﬁlgd Ovégrlying the Trxassml an(li] OIﬁZg(;eou;hsisSmto_

o voloan rerate, with occasional ashy . This, fo-
a volaanic congon id basalt that is said in one place o hav

gethei“. pel‘(lil %o%siov:;ti}; Si%lll*ms ailere the basal portion of the basaltic

been foun ,

' of

Ser’i‘e}?is deposit is composed Oft irregulagg ;})\iﬁggl If;iigﬁlgeir:l’g of
: ater num
varions md]{os, }ilyd f?(fgg}?et%rzlong with coarse sandftof; ()t;le’s?:;f
fhe ba_salt,_ % dark augitic base, which has a so th b};ge ecl
e e abbles are zf much the same nature asb e b vs;hich
Many of tho P° mble certain modified forms of 1.;he ?[‘Sﬁ Which
harder all<_i }Il‘ese ong the harder beds of the series. . demﬁc1es
con m(_at - fibm %n great part of very closely qemente ?te a,nd,
S eupu]a? of red bole and whitish ze_oll (’)f nd
NG 1ess'baclllgas Séeming to consist of the Inatgil?i 8 o
Y dﬁcm errdaloids pounded up and closely re-ufr‘n e L s
b? S:%ts a};{l}b&rgg Sare of finely granul.}mir i);elsfone,t}z:e s}v; o
O e jonal flints from .
re are OCCAsSIONA. ey

porphY: andetr}lt:,m: water-worn appearance, t}liose c(())fr'l cziiric
gengﬂri}]!y prgs the same time for a sm_a,l} dept : a coneeptrie
stﬁ-hulmiﬁg v:hich causes them tﬁ 'pﬁelb gcﬁla, 1:11; ;J(?lli(niiﬁa(;}(rle = e
: : C . .
L n'lass%?ee?f 331‘;?1 V’Zhé other ejected mate?éals ee;illlgé
angcivgilactg’dh?:tl: gWa,ter, or subsequently exposed to its w
pr :

1 ] 1 d beds.
1 i ted in consolidate _
aetion, were Wit e umn the excavations for the new river

i : ed i ] k iver
'Se‘-"tl%n%:;eile sol?:v%ing a horizontal beddm%f, Wl(:;}zl utgzo thin
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u 0 - - - _
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of the river, 800 yards LN.E. of the town, where some of the
contained fragments reach a foot in diameter. At three-fourths of
a mile SS'W. of Coagh the conglomerate is seen in the bank
bounding the flat strip north of the river; and at Flood Lodge,
the house S.W. of this, where it exists in the mill-race and in the
river, it is said to overlie solid basalt. Here it contains some
chalk flints, and the larger sized pieces of basalt.
The oceurrence of this rock throughout the area assigned to it
on the map has been proved in various wells, as at 550 yards S.E.
of Ballygonny Bridge, where there was a “rotten black rock with
pebbles” found at sixteen feet six inches below the surface. At
the east end of Coagh there is a large depth of drift over a “ black
gravelly rock,” said to be the same as that in the river; and in
the main street it was reached below twenty to thirty feet of
clay, and is said to have contained at top a quantity of iron
pyrites in nodular lumps and detached cubes. That this mineral
was met with is certain, but there is some doubt as to whether
it was embedded in the clay, or, as one workman affirmed, from
below a thin hard layer that formed the top of the conglomerate.
The conglomerate is succeeded by basalt with ashy beds, and
this merges upwards into the ordinary basalt, the transition
taking place, for example, at the south of Urbal House, where
there 1s seen in section along the road decomposed basalt with
reddish coloured beds of an ashy character, while the conglomerate
is found near at hand, to the east of the gasometer. Its thickness

at Coagh Bridge is known to exceed fifteen feet, and it is probably
not much more.

LowEeR BASALT.

The basalt frequently comes to the surface in slightly elevated
patches and more prominent bosses in those areas in which the
drift has been removed by denudation. It is in general a dark
finely crystalline or compact compound of augite, triclinic felspar,
and titaniferous iron, with some olivine, and occasionally, as an
accessory, a little iron pyrites. The rock is sometimes vesicular’;
the cavities containing zeolites, al times cale-spar, and rarel
quartz or calcedony. Highly vesicular masses (amygdaloids)
crowded with zeolites, and frequently of a reddish colour, form
irregular beds at intervals among the more solid beds of basalt.
The latter occasionally weather with a globular, or finely
spheroidal, structure, and a rudely columnar form is sometimes
apparent.

Along the escarpment of the outlier at Slieve Gallion, S.E. of
the summit there is exposed a gray spheroidal fine dolerite, six
feet deep, overlying the red earthy layer which separates it from
the Chalk; and above this about twelve feet of amygdaloid
containing zeolites, some radiated, and filling small round vesicles,
and others lining irregular cavities in the form of small whitish
rhombohedral crystals. In ascending the mountain from this
point, amygdaloid is again found a short distance higher up,
succeeded by grayish basalt or fine dolerite, which, as a hard platy
scarped rock, forms the summit of the hill,
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large quarry by the railway N.W. of Ma,gherafelgv ﬂfllglstures
e gacb massive basalt traversed by many narrogoo -
blue cOI-IgI)l fine radiated zeolite; and in a well sunk at ¢ X y g
e non House the same was met, together wit amy‘%‘e
N Dunagaining beautiful groups of white zeolite in* opaq
dalmdl COZ pophyllite) with modified rectangular forms. . basalt
e i eZ;t of The Cluster, S W. of Magherafelt, t eh.a,h 1t
To the Z;' ed faces, and that step—lﬂ.(e‘ arrangement Ev ;c?md
iﬁ;ﬁﬁggticp of the trap rocks. Here }Gt 1sii ffi&(ilg Egst;i ;ﬁ and
: i : . ranging up to n feet Mgh,
P ;V 1:01111 zscgfr%mevg?stelﬁ;g C(;)ursé, thedd‘ip ;}11101(11[1}1?5(13%61?(;}3}(;
T Bt ares are observed in the dritt- :
eaStWMdt‘h c?i:}ﬁ;gf:;iﬁ;t, and less remarkably 1n ot?ég ﬁl&fgg& .
arelanst?}llle locality just ment';onedt, }im%' ﬁ)a I’g&e I\j;)esgeo thg b}; ron >
as also along the escarpmen ‘10111 ; Oheroidal. ,

e firug?;;sa?&zofﬁznlﬁk: s)lrlofe at the south of %ally;o;:;ré:
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west of Milltown on the Antrim side, and on the opposite side at
the surface in the hill north of Long Point. At Toome it oceurs
below about forty feet of gravelly clay.

Basartic DyYKEs.

Amongst the dykes worthy of notice the principal are, a mass of
dolerite occurring among the Triassic rocks east of Cookstown ;
and one composed of finer rock cutting more clearly through the
Chalk N.N.E. of Coagh. The former, which varies in horizontal
width from about 150 to 400 yards (theugh probably very much
less in true thickness), is best exposed in a quarry at the bend of
the road from Coagh to Little Bridge, where, from the manner in
which some of its constituents are arranged, as well as from the
position of some of its divisional planes, it resembles a bedded rock
having a low 8. Easterly dip. Thus there are white particles of
zeolite filling small irregular vesicles disposed in planes generally
inclined in that direction ; but, although the texture of the rock
varies, there do not seem to be distinet flows, and it appears to be
an intrusive sheet among the Triassic strata, The rock is a
crystalline compound of augite and white felspar, generally more
or less vesicular ; it exhibits a coarser texture at 500 yards south
of the quarry, where it comes again to the surface, and has been
pierced for a depth of twenty-nine feet in sinking a well; in both
places it weathers spheroidally. Immediately north of the quarry
this rock appears in two patches projecting a little from the
surface of the bog. The joints here are remarkably regular, striking
principally N. 30 W., with others E. 40 N.

The dyke N.N.E. of Coagh is composed of finely crystalline
columpar and spheroidal dolerite, and 1s seen cutting through the
Chalk, the beds of which dip down against it on the east side.
The width on the square is twenty-eight feet where it is cut by
the quarry road, and perhaps more a little to the north. A
narrow crevice between the dolerite and the Chalk contains a
grayish or somewhat slate-coloured magnesian earth, having a
flaky structure parallel to the wall of the dyke. An analysis of
this, by Dr. Apjohn,* gives the following formula, which shows
it to bear some analogy in composition to meerschaum :—

3A1,0,, 4810, + 9(MO, 28i0,) + 62HO,

in which MO represents magnesia, lime, and protoxide of
iron.

Probably the same dyke, or a branch from if, occurs at the
N.W. of Rockspring, where in a lane S.W. of the school the red
and green Keuper Marls are found in a crushed condition against
a dyke of basalt, the width of which is not seen. Near the outer
part it is a soft mass of light gray colour. The interior is dark
and very tough, and weathers concentrically. Between the basalt
and the marls there is a small quantity of flinty débris adhering

* Portlock’s Report, page 115,
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to the former. At 150 yards SE. of this it again appears, loss

digintegrated, with the ed marls in contact with it on the east
5 irecti i k a line of
eneral direction, and appearing to mark a
igi:}l?gza;fsgactivity, other basalt dykes occur as follows :——'gn
:he large Chalk quarry S.E. of Moneymore, one, four feet wide,
cuts through the rock, hading S.W, at 80°; another‘, not ?t(,)}?v
d. but noticed by Portlock, and remembered by some 0 (}
exposet *nhabitants, among the Triassic beds in the quarry S.W.o
I.el&;‘mloo . Cottage ; a third met with in sinking a fence south of
tBl?is ermg. The"dyke due west of Boherboy Cottage 1s nf)t elxposed,
but vI‘)ms found below the surface at the N. side of thgq_oac .
The basalt dyke in Quilly Glen, N. of.Lower Tow}i\,tlﬁ on ynit,ic
foot wide, and is plainly marked cutting thrm.lg 6 gra;
cks, as well as a smaller vein a fow feet farther west. ¢ which
" A dvke of dark nodular basalt, the weathered portions o Whic
are ﬁn}:aly spherulitic, crosses the whitish Carboniferous %@ﬂdst’%}nle
t the south of Reuben’s Glen, as before observed (p. 17). e
?)eds in contact with it are indurated an(_i_changed in i:olom:. .
Tt may be assumed with much Probablhty that thg hali%{e in I"l(l)-f
ion at Coagh, and the others which penetrate the Cha ,aﬁe 0
?[‘ertia;ry age, and formmeome of the nur}xlleroustfee%e}:lrs to zie iv 5313
of basalt that cover the country to the east. ]& sa d
o in the Triassic district NW ot Moneymore,
aﬁpiy 23:153 Sbelong to one system ; and it seems not 1mprob:fl)l(z
zlha,tl;% the basaltic dykes in this sheet may be referred to tha

age.
- PL10cENE CLAYS.

e we s . th
in coloured clays, containing lignite, which are met w1 h
a.lgxegrttallle lake shore sZuth o}fl' lel{}yronai)n, :ongs?(ig?egd t:: gla;ll;r;_
i i may without hesitation be 1
giggnggjgé of )ir;he Plil?cenﬁ lglayf;l that form more extensive
i of Low, eagh. ) ]
delﬁlgsgoth;aig:tgast of %allind%rry. Bridge, there 1s 2 Stl{{
variega,i’;ed clay of dull greenish and b1_u1sh colours, belogv s?lvle'lad
feet of fine sand. A light brown Stlf:f clay, vamegast.;e f;% o
ellow, below the alluvium at the river, east of Sco chtow ,
probably belongs to these deposits ; as also a hard con(ggolo ard};
ferruginous clay of yellow and rust,_y brown colour,kat y
west of the mouth of the river, on its nor*ihern ban ;i calline
Portlock mentions a bluish stiff clay resting on finely eryst tine
basalt at the mouth of the Ballinderry River, upderl)ri‘lﬁlg six foct
of alternate layers of sand and imperfect lignite. ! 1sdsec on
is not now exposed, but it no doubt, belongs to the tepf(‘)bhe
in question. There is a section about _elght feet deep:i easd o f
bend of the river near its mouth, showing beds of sanb_ a]? s:’uzuy
clay with a little gravel, below thc_h is a varylflg thic nei11 @ £
to four feet) of sandy clay, charged Wlt_h black f:enpgmo%s 1cew ont-
ing matter, and containing small pal:tlcles of lignite. fe 0 v this
is fine and coarse whitish sand with imperfect lamina® o1 sca

pebbles. This sand encloses fragments of peat, and bglow it
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again is a deposit made u
whiti . de up of softened pi
conllel:}:;’h tn]gl rqu(‘ilsh., with hazel-nuts. Ungz'(x}f:a’:}ftngd, b
A bluish ‘.‘rlaer' ertilary clay mentioned by Portlock is probably
at Stanierd’s é‘:}‘;ﬁt}f shaded stiff clay is found below the ¢ i
there is a similar cl ; and at 400 yards south of Salter’ G%) o
blaske soft 1i niir clay containing many fragments of ﬁl 5 Castle
v Some go ; :},} which latter becomes hard by ex rown and
while others Whi% Smallqr of these fragments arepgs;lg ¢ to the
as pieces TeCéntlycbrﬁll;Z flalf('i to real,ch three feet in length el;g;;;};
below u from a large mass. T v .
and W:S%ig;ho%igg{ﬁ ;nx inches to three feet of gﬁoxlez)d?ﬁec]hes
; seen in ; ay,
th%i;e;gh})ourhood to obtain t;hea lfgﬁt If)'(l)tllr 1;32(11 by the people of
. ragments of lignite ]
mile and gnite occur along the s
Cla}'-;‘%nsfzog:artel{ north of Bamllinderr);g Riisil?ra?]: t abgut one
localitios. and t}Sllécl as are asgociated with the’ claosm') ules of
either an,@ular Orr{)a a]:re some pieces of dark brown sili)éiﬁlg other
faces are in 1aost iﬁshghtlg_:vater-worn. Of these lastethveVOOd’
) . s_es white, or of . Sbs sur
fiolggucléavtvil;lmhbemends inwards for a sn?allllgdhet t;)lrlellomsh‘ brown
specimens gé'h-ut]:)izomei_;mae_s to half an inch irli deai}? thin skin-
evidently beels L e}?:chmg is absent in places Whgre'tl In some
Ehrons Toass of I‘ﬁ. G}eln since the whitening took place }_[(‘?)r i
cemblance to thwl'lc  the interior is composed bears e dark
that when it i ehlgmte’ not only in appearance, but 8 strong re-
smoke havin, 1?,1 eated before the blowpipe there i in the jact
white Surfa,cgs e peculiar odour that the ligr;ite giv is emitted a
quarts, which a‘arol sometimes coated with min?ltees o
th!‘Oug’h the darllg also f9und lining cavities or formin (i:il'ystalg of
the sides of caviti 1fit?nor_ The surface portions qf ne strngs
the lake have b ies laid bare by fracture. Asthes ;3@' coated are
this seems to h:;?:; ge%gllttlebvsarn since the b]eac}}:inguix;loec?lz ;11)0“)0
ositi A probably effected i : ace,
}?mentlsogxgizgtlfn strengthened by the fact th;rg :s}rl}?il:aolclahtyila o
lako they appeail?(; sg,ag_es of discolouration, at a djstaxell(;?;‘ e frag-
whitened * e in all cases either deeply or thoxxﬂ.g\ﬁngg]];
_That th i :
lignite See?n fs'ost?)ll 1;Wood is more or less directly connected wi
diversity of opiniog §§2§r§}111y ac};mitted, but there has eg;}éshe
(1757) speakst of a o e nature of this relation. D a
: ! tratum of blac . Dr. Barton
eut with 5 of black wood
are foundatnggne’-btut in part harder, and aff{oi?lggl eli)olugh to be
A Takom in com jurggzga or l_es}s; of stone,” a deSCr%ptiggk:Vf}}aﬁ
now mad jon with some of th . o whie
o Writing (ffe'zrirllf tf(i) gome very near that giverel gbbsrjftg)n_s just
Speaking of th (él ed wood and silicified lignite %'; n C hillips}
e two substances, the latter says: om 5 'gllllforma,_
says :—* Both speci-

* A specimen ei i
g ghteen inches }

b Spectmen sl r s long was found in strati

porther gifpan ix’lclltx 1;1 Obxihfl;f:d, hfltherto recorded. Itr:r:? ewirgr?i‘;elka't Coloraine, the et
: gortloc.k‘s Roport. o s"%r ace, where it became white, y dark in eolour, except for
t Geological Magazine, vol, x., part 3

mens were
guriferous

was exceedin
& somewhat

end was yel hite, 2
distinctly retained their origind

will not easi

other tool to separa
afford a block of two, three, or

carefully
the action of Tiver water ¢o
trees, which were subsequently
basalt.

that the silicified pieces of wood had
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obtained from the trunk of the sam
drift under a voleanic capping, near Nevada city. -
The transition from silicified W i ;
gly gradual, one end of the log being black with
hackly fracture, while the colour of the other
lowish-white, and its fracture conchoidal ; both
al woody structure.”
Dr. PBarton’s obgervations are to the following effect —That in
the eastern shore of Lough Neagh, “ the

a section ab Ahaness on

upper stratum was 2 bed of red clay, three feet deep; the second,
a stratum of blue clay,
of black wood, four feet In

four feet deeps the thivd was gtratum

:n thickness, which reposes On another

This stratum of wood 18 of one uniform mMass,

tratum of clay. .
and is capable 0 i ith a spade. Sometimes the wood

ily break, in that case it requires the aid of some
te it from the mass, and may, if propetly done,
four hundred pounds, which being
examined, 18 found to consist more Or less of stone.”
cification took place througn

Dr. Macloskie® suggests that the sili
ntaining silica in solution, on logs ot

buried beneath the outflows o

Mr, Hardmant supposes pie
their locus in the basalt, and that the silicification is due o the per-

colation of water through the porous and easily decomposable rock.
That this process does take place, at least to some extent, appears
from a note appended to Dr. Macloskie’s paper, veferring to a
specimen of partially gilicified lignite found intercalated between
beds of trap at Knocknagor, near Banbridge ; and gpecimens are
said to have been found in the heart of silicified

Neagh, resembling the miner
Giant's Canseway.

PosT PLIOCENE (DRIFT).
ally Lower Boulder

Lower Boulder Clay.—The drift is prineip
Clay, consisting of dark stiff clay containing pumMerous stones and
giderable area

boulders often of large size, but thete 18 algo a con
covered by stratified sand and gravel, which probably belongs to

the Interglacial Period.
Tn certain parts of the low ground lying near the lake from

Toome southward to the Three Tslands, and castward for about
two miles, it has been ascertained by well-sinkings that there are
stratified gravels, clayey sands, and fine laminated mouddy clay,
resting on the basalt, and passing upwards into & light brown
1der-clay, the latter peing spoken of in the districtas
are to bo regarde

gravelly bou
@ped t311”  These fine deposits, whether they
- o the earliest stage of the Glacial

as interglacial, or as marking >
epoch, appear to occupy & former extension of the lake, beng

LL.D.

* Qn the Silicified Wood of Lough Nea»gh.3
. "

Journ. Roy. Geol. Soc. , Ireland, vol. iit., par
§ See note, page 8.

By Rev. George Macloskie, M.A-
(new series)-
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bounded eastward by somewhat higher ground, in which the rock
comes up to or near the surface. This stratified condition is
probably due to the deposition having taken place in a depression
containing water from which there was no ready outlet, and the
same explanation accounts for the decidedly bedded character that
often exists to a limited extent at the bottom of the lower
boulder-clay. On the lake shore, 8.8.E. of Ballynamullan School,
where the basalt approaches the surface, and at a point that seems
to be on the bovndary of the extensive area above spoken of, these
conditions are found dyingout. Here,below twenty feet of boulder-
clay, and underlaid by two to threefeet of compact stony boulder-
clay, is a set of sandy beds about five feet thick, consisting for
two feet from the top of brown laminated sand containing scattered
pebbles and fine gravel, some of the lamins being made up to a
large extent of particles of lignite. The hard boulder-clay at
bottom shows in part a bedded structure, and contains pebbles of
basalt, chalk, granite, lignite, &c. That above the sandy beds
is apparently without any structure.

Immediately south of the school the rock on the shore is over-
laid by fourteen feet of boulder-clay, and this by stratified sand
and gravel. The former is a brown sandy clay, devoid of
structure except at the bottom, containing basalt boulders up to
one foot or more in diameter. It encloses also a few fragments
of chalk, fossil wood, lignite, &c. The bottom part, which follows
the shape of the rock surface is very compact, and contains water-
worn nodules of iron-stone, &c. Some specimens afford examples
of lignite converted into iren ore, retaining more or less obscurely
their fibrous structure, and portions of it emitting before the
blowpipe the smell of burning lignite.

The northern boundary of the lake east of Ballynamullan is
generally a low shelving shore, having the rock close to the
surface, and skirted by boulder-clay, which appears in sections
up to about fifteen feet in height. The surface is in some places
thickly covered with basalt blocks from the subjacent rock, and
there 1s frequently washed up by the lake a fine gravel of coloured
flints, pebbles of quartz, chalk, mica-schist, iron-stone, &e.

The following section was met with near the point of land
lying south of Pullan Bay :—

At top, 6 feet, . * Red clayey till.”

" .+ ‘‘Blue slaty clay,” in thin layers, containing finely-laminated
flat nodular pieces, indurated and highly calcareous, of
bluish-gray colour, weathering nearly white.

2 ,, . Gravel, resting on basalt.

At 100 yards east of this, the blue clay occurs below four feet
of soil ; it has a leafy structure, and contains nodular portions as
described above.

A section in a well 500 yards north of Ballynamullan School
is given as follows —

4 feet, . ‘Till, with a few rolling stones.”
15, . Do., darker.

- . Dark stiff clay, with parts gravelly and sandy, “same as on the lake
shore at the schoolhouse,”

just described
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T « e till”
h ¢ till” in thls section s DO doubt the red Cl%l‘y y .
e

of
s overlying the nodular clay 3‘5 .thz Xiz,‘:ftﬁ.ing
and in the latter place i1t was found, m'1 Rpoyarns
P Bagf, - to be overlaid by gravel aynd_ savn.(,iw th o
for ?.bml mo’made up almost wholly, it 1s sml, o t}? oo
vepl'rfligedl gggd or “ hone stones,” some reaching a leng
gilict )
fee;: well at 300 yards EN.E

ugh—
throng 21 feet, . ‘Red till"” above.
* " giratified bluish clay,

e fO]lo WD, 18 fr W el at Bav]_] u OILIL II. 8 n de‘
Th g om & 1 yd g an Qu e, 1

i ot known :—
L ipe order; thickness I ‘
S(Jendlng (1’) o Red till;” (2) Blue sandy clay; @® Gravel

-eached upon meeting

) last, water was ¥ c Lo aioht
1,400 feet N.E. of the > -1 rock below thirty-eig
Wiﬁf what was supposed to be the solid mcpart’ and in the lower

isti @ ped till” in the upper 0 glates,” and

foot ce? 2212(?;%1‘(;; frie from stones, coming oub n slates
o' )
21'1]; dark blue colour ab the bottom. '+ there were foun d thirty

: 00 vards N.W. of Milltow 1 through 1t
Again, at 600 y loured clay with fine grave " 200{%; axds

of Alderburn is said to have passed

water being found at the junction.

”

feet of fine bluish co

. it came oub in beds. 0 ‘
oxcept o the botom, whCr: le;ot i)f «il) with round stones, above

re 24 fe bove.
furthelt‘ Yﬁ%ethr?\'fi:v ?rlrz.vel.” Sevenflﬁun%ed c{z;t V(Vlﬁ,i ‘gst?hi :l)g
L ¥ - feet of boulder-clay, :
B{Imtow%a?e;ic‘f (;I‘ésofO;;zdi;mg the W.S.W. gravel ocours under
else so ;

forltg; i;egrgi;fﬁ;rs: %zre et with in sinking the public pump
o

¢ Reddish tilL”
Abo’;‘t 4% feot " Dark coloured gravel and clay.
Or1() 1,’ _ Sunk in basalt-

ift i ‘nos on the railway between
In examioing dift im0 0101323%30 consist of stiff boulder-

Craufleld B0 M}u%er‘(‘)(:'g:f%illti”lsbefore spoken of, belg;gn i;nb ‘(l:géox(l;f
o oD, svsith blue markings caused by an aﬂv ture o
ga?ltef—i%ﬁ%red very stiff uncniogs b;l:gt: gg)l}:ﬁ :rI; Yo ooy

3 ontains sma sal : oy
9‘3501}01‘9 131?33:1818:‘35 &*cg-sional pieces of fossil Xoﬁ,g;ﬁ pnigkgﬁalk,
vl g Om%te and m’“achyte porphyry- rge }m o eighteen
1‘:;dd%Lrlasloublocks of mica-schist like that 1 the

Wafords Leitrim, &c.
miles to the N.W. occur about Staffordstown, f the sheet,

] . vy division o X
_clay in the county DerTy of Slieve
0{1 the :)8 usljc?ionsyare found in spots on t]ine ﬂgglgsthe il
the 'eepend the adjacent hills; as for exam[iff and east of that,
Sﬁgggnaglieve Gallion Carn and g)rocklixla;‘gg dle,pths of thirty feet
o t roug ¢ ining
where 1t :ﬁflbie: I;'or\lﬁxtg lzglge G; reddish gravlell}faféay coptamning
o o all the local rocks, many of them SIFEL 2 Ty Gy par-
blocks 0 the N.N W. side of the latter ni T laxge size, one
:Pttisﬁyoaren expésed some of the blocks are 07 & %5
icular ’

i in diameter.
glaciated boulder of granite measuring ten feet in dia

In a deep
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The drift has an appreciable thickness up to a height of about
1,400 feet on the east side of Slieve Gallion Carn, and traces of it
are found higher up, where granite fragments and pebbles of
quartz, &ec, lie scattered on the surface almost up to the summit.

In districts occdupied by sandstones and conglomerates, the

boulder-clay being made up chiefly from the underlying rocks, is
of a very sandy or gravelly nature, and way sometimes be
easily mistaken for a portion of the rock itself; and on the
other hand disintegrated portions of the rock may be mis-
taken for drift. Seventy feet of “red gravelly till” are said to
have been passed through without coming to the rock (red
conglomerate, &c.), at Holly Mount, SS.W. of Desertmartin.
There is a considerable depth of boulder-clay in parts of the
Triassic arca south and south-west of Moneymore. Close to the
Rectory it contains very many glaciated boulders of hard granite,
diorite, basalt, &c., some of them of large size; one composed of
granite being said to have weighed fifty tons (a weight represented
by a cubic block of granite having sides nearly eight feet nine
inches square). In the hill bhalf a mile N.N.E. of Tullyboy
Bridge there are said to be sixty feet deep of red sandy till with
many boulders of granite and of the metamorphic rocks from the
district to the north-west.

Sand and Gravel.—The stratified sand and gravel already
noticed as belonging probably to the marine drift of the Inter-
glacial period, is abundantly found to the N.-W. of Desertmartin,
over the greater part of the Carboniferous area east of the
Altagoan River, and extending from the northern margin south
to the Chapel, beyond which the boulder-clay rises up from
beneath it. Its presence determines the form of the ground,
which is unevenly and rapidly undulating compared with the
more extensive and less abrupt irregnlarities of the boulder-clay.
The latter is often overlaid by small patches composed of these
beds, where they have escaped denudation.

In the area here alluded to, the prevailing material is a fine
red sand, with seams of gravel composed of granite and meta- -
morphic schists, comparatively few of chalk and chalk flints, with
quartz, &c. Boulders of hard hornblendic rocks from the meta~
morphic region to the south are occasionally found resting on the
surface, or slightly embedded in it; and smwall bonlders are
frequently contained in the gravelly portions, which predominate
towards the south of the area. The former are probably remnants
of the Upper Boulder Clay.

The Carboniferous sandstone in the quarry in Gortahurk,
W.N.W. of Desertmartin, is covered by eighteen feet of coarse,
rudely stratified sand and sandy clay, with gravel and boulders;
and the limestone at Desertmartin underlies abont ten feet of
sandy clay, sand, gravel, and shingle interstratitied.

The cuttings on the Derry Central Railway, N.W. of Maghera-
felt, pass through stratified sands and gravels on the margin of
the basaltic area. The same deposits are found more or less
abundantly skirting both sides of the valley between that and
Moneymore, and occasionally farther south towards Coagh, in the

form of fine Jaminated sand with thin seams of red clay.
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RECENT AND POST-GLACIAL.
(Bogs and, Alluvial Flats, Brick Earth, &e.)

] ino the peat and-alluvium,
i th the bogs, and underlying the pe: um
Msocljtggnl ltimes 1ig%t coloured sands, and in a fez‘ pla;cc?‘
%)}xl-ieg}i ?l;ys of Post-Glacial age. At one mile and a half east o

rests luish gray clay, with some-
Castledawson the peu o e ?1d‘? u}ls‘hegclg;, which has been

i i ing layer of sa ) '
times an intervening 12 L s o o depth thinly
somewhat used for making bricks, becomes & o depth thinly

i i and and a dark stiff clay n 1
1&11?1113{?-%'1;?0%&33“& sagxlid to be good tile-clay. It is, h)ere fwbz}\ig
Th'ls Sf S : dge over boulder-clay. The samo beds aréfcen.m the
ot wron d Npl’?l of Leitrim House, where brick-making 18 r;ﬁﬁ‘
ﬂa:rigezrc;.méjn' and o little farther up the stream there 18 a

ca ;

llowish brown brick-clay. At a short distance north of Hillhead
ye :

bricks are made from a light brown and bluish sa?dyhci:i?gyﬁ 2(;111113-‘
tit;(;s yariegated ved, below 1gwo tto E)lhreioii(if gf gasﬂédawson’,
i { the same bog to uhe
"Z)hﬂe ':hal: (i:lg;lg 1(liep’oh of peat over earthy sand fulfll_o{‘; smallxllgiﬁgseé
tf er?).;rtz: sandstones, mica-schist, chalk, and tm s.S o these
? ql'ties the peat abounds in trunks and erect s umpt of fx and
O(i? . ith some of willow, &e. In ‘ohe'large bog we?i | Jurrab
0131/ ’ W1t overlies a whitish and reddish clayey sand. There
t1:‘0 P;ta Little Bridge, below the peat, a stiff brown clay
a ’ - .
s. used for brick-making. ) ‘ .
g Sandyts'eam;’ezsso fifteen feet deep along the river l\goy(ﬁ&,viin
o tllm(]is weon, show two to four feet of brown san %r a : rur
o O?S' ¥ alamir;ated cand and clay, the latter s%mdedgéxetmnk};
OV'%I: ym% in places farther gouth containing m ?b A e
Sti'l ())akMl Nortg of Burrowhill there aﬁe ezlgpos:gl :ci);y ten oot
0 . i o ’
- wiish gray sandy laminated calc 1 d
%;egh(;f E;fnvgn(llilf)t%: agf fine %rown sand, in part obliquely lami
ini avelly seams. . .
nafﬁ(ll’ ?ﬁ% fs;)r[xlga’bolouﬁl% %(t;?lz}el g} Lough Beg consists generally of a
e fla

i , 1
thin covering of sandy alluvium  over peat and peaty clay

t !( {] - B l h
. . N S.
enclOSlng lea ves W lth nunlet‘ous rTunks & 18] O )( S elow ‘ ese

2sed to be extended the more ancielnvt clays of the Moyola,
?Jz:ts‘égscribed, all forming a delta of that river.

i ing ] hitish
At the present day the river is carrymng down a fine whi

j hiefty of coloured flints,
iliel ; with gravel composed © : L fhinds,
Slh,cfusbi;;}z) and n?ica-schist, sug:h as are found eco)\{;aé"érslilom‘
?Ltu %Z}’IOI':B ‘n the vicinity, and forming banks in some Y g
ake ) |
the channcl tac% e Church Island there 1s a gray
t to the west of Uhu ere
Bel'oivvcllcse \Iiri?ich weathers white when dry. Thrlls Soa(érﬁ%zg
alluvu}che Lriyver Bann farther north, and also bet\\i)ee  Lough (ﬁ'
alO?g’l‘oome from which it 1s loeally known by
anc = ‘ ‘-
"B Clag .in the bog at the lake shore east of Coaglh Slss ::!clig;
'Th% pezvhitish and light brown clays, 310“2 oz 82(: andy,
1mdtair}1rincr pebbles of basalt, quartz, ftints, ironstone, &¢.
con ey
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are said to rest on the boulder-clay, which fo h
hlg}ler grqund at Mullan Point, Stanierd’s Point rézncs I;,arfg 1?:103:
“{hwh":l 1_1tt1e east Q’f' Newport Trench, there is S;Lid t:) be a «stiff
:paglr{ (;7:11 Olf?ut stones,” probably some of the Pliocene clays already
Portions of deers’ antlers have been found i i

) nd in the cl:

the flat land along the streams at the N.'W, ];lf Mgnce};}l;gizm;gg
near the same place, at the surface, a flint hatchet-head. P,ieces
of antlers were also found in the bog east of Lough Beg; and
occasionally, masses of butter preserved in the peat and gold
coins. ’

Shell marl occurs in a small peaty pe i
south of Desertmartin. peaty patch of ground two miles

CHAPTER I11.

Mines, MINERALS, PriNcIPAL FAvULTs, &C,

Faults—The faults of Post-Tertiary age, which have pr
as suggested by Mr. Hardman,* playgd agn’ important pe]x?rf? ?I?}ﬁl};
formation of Lough Neagh, here traverse a country that had been
to some extent previously subjected to disturbances of a like
nature. To the latter class the large fault passing by the south
of Desertmartm, with a downthrow to the north, seems to belon
as it does not appear to affect the basalt. This break explains th%
simultaneous occurrence of the limestone at Desertmartin and the
Lower Carboniferous sandstone south of that town, as well as the
complete change of dip that takes place. Further indications of
I(SS hdlrtecitao)n a}l)l.(} eﬁ}'iects are found in the sheet west of this

ee , while the structure inter i istrict -is

e e, of the intermediate distriet is

Of the leading faults, perhaps the best marked is i
strikes S. westerly from the aIl)luvia.l flat west of Dges;‘im‘ﬁ'lzicr}:
the sandstones on the north side dipping persistently against the
lower beds which lie on ¢he south. There is thus a downéhrow
to the north, the amount of which it is not easy to calculate
especially as_the Calciferous Sandstones are very variable in
thickness and extension. It seems probable that this fracture, as
well as the parallel one to the N.W. which is also proved b the
relative positions of the Upper and Lower Sandstones, is }(;f an
age contemporary with that of the fault first speken of. ’ (

The nearly E. and W. fault passing under the basalt near
Slieve Gallion Carn is of Pre-Cretaceous age, as demonstrated b
the unchanged level of the chalk on both sides. Of its existen }er
there is at first sight a suggestive indication in the remarkabf
straight piece of soft spongy ground that marks the boundary
between the Carboniferous and the older rocks. The manner o
which the sandstones strike towards the indurated Silurian be<lin
north of Glenview goes to prove its presence at that point ; whilz

* See note, page 8.
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immediately east of the basalt of Slieve Gallion the two classes of
rock maintain their respective positions with regard to each other
with a degree of uniformity, notwithstanding considerable altera-

tions of level by denudation, that could hardly take place without

the intervention of a fault. West of the Carn hill it brings down the
red or lower sandstones against the metamorphic rocks, as may
be seen along the stream, the course of which it traverses for a
short distance.

The nearly N. and S. fault west of Slieve Gallion Carn, with a
downthrow to the east, has brought the chalk and basalt down
on that side, while the metamorphic and granitic rocks im-
mediately adjacent on the west maintain a higher position.
There is farther evidence in the displacement of the porphyry
boundary along its course southward. South of the granitic area
the boundary of the Carboniferous rocks is shifted for at least 750
yards, and it ig not unlikely that this well-marked fault is con-
tinued across the Triassic ground, appearing again at Rockspring
and at Coagh, in both of which places the basalt has been thrown
down on. the east.

The fault running nearly north and south at the E. of Cooks-
town, with a downthrow to the east, is proved by the abrupt
manner in which the limestone boundary terminates; Triassic beds
being found where the arrow is shown on the map, and again in
a well 420 yards to the NN.E.; also by the fact that these beds
are composed of marly sandstones belonging to a horizon above
that of the pebble beds which rest on the limestone to the N.
and N.E. of the town. It probably extends across the Triassic
rocks into the granitic area, where there are indications of a break
having much the same direction, on the east of which portions of
the Carboniferous sandstone have been brought down, and remain
in narrow patches as shown on the map.

A result of the nearly parallel fault west of Cookstown is seen
in the sudden change from the thick series of limestone beds that
lie under the town, to the sandstones which have been proved to
occupy almost exclusively the ground for about a mile north of
the workhouse, as well as that to the south of it.

The fault with a N.N.E. direction from the south-west corner
of the map has a downthrow to the east, of uncertain magnitude,
but sufficient to account for the hitherto paradoxical positions of
the sandstones and limestones in that locality, as the fault last
mentioned does in the case of the strata mnear Cookstown.
Tvidence of the former break is found in the sudden cessation of
the limestone close to Unagh school, half a mile N.W. of Unagh
Cottage, as shown by bore-holes ; and in the great depth of sand-
stones and shales there met with, 190 feet deep at least having
been proved in such close proximity to the graniteas to preclude
the supposition of an adeguately rapid fall in the surface of that
rock.

With regard to the fault passing E.N.E. by the south of Cooks-
town, though just there the ground is obscure, yet to the east and
west_there are evident indications of a break along that line.
There is clearly a shifting of the dolerite N.E. of Cloghog House,
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while E. and W. of Coagh the basalt and volcanic conglomerate
have been thrown down on the south.

Minmeral Veins—The metalliferous veins marked on the map
are but of little importance, as these lines for the most part repre-
sent merely small strings of red hematite, or fissures containing
that mineral in very variable quantities, and chiefly in an impure
earthy form. They serve here, however, to indicate the prevailing
tendency of such veins to run in N.N. westerly courses, corres-
ponding to that of the cross veins in the mineral districts of the
north of England. '

The principal one is that which has been lately worked a little
at the N.W. of Carndaisy Plantation, west of Drumcormick, and
also in former times by Rennie, the sites of whose pits are still to
be seen, One of these is about 300 yards northward from the
corner of the plantation, and close to this the vein was opened up
in 1875, when it was found to hade at an angle of,about 20° from
the vertical. It is said to vary in width from four to seven feet,
but it soon turned out unpromising, and the work was abandoned.
It occurs again at about the same distance farther north along the
stream, as a nearly vertical lode about four feet six inches wide,
containing, as in the other place, a quantity of rich fibrous
heematite (kidney ore) embedded in a red earthy mass. Small
branch veins also exist, some of which were probably worked in
Rennie’s pits, the sites of which occur close at hand to the west
of the stream.

A vein containing sulphate of barytes and earthy red hzematite
is laid bare among the metamorphic rocks in a stream at about
250 yards N.N.W. of Glenview, and appears to have a N. easterly
bearing. The occurrence of sulphate of barytes in the altered
Silurian rocks a little to the east has been already noticed. The
same minerals are contained in a narrow mnearly vertical vein,
exposed in the stream west of the road at 1,450 yards W.N.W. of
Glenview. Another, havinga N. westerly course, and containing
at least a small amount of very pure haematite, bas been proved in
the place indicated on Slievemoyle. The gangue here also is
sulphate of barytes. Ferriferous quartz, accompanied by a small
quantity of pure ore, is found in a vein about four feet wide in
the granitoid porphyry west of Slieve Gallion Carn; and the
ferruginous quartzose rock before noticed as occurring in a hollow
at the south of that hill is even less promising as a source of iron.
The veins in the prophyry along the stream that passes down
from Slieve Gallion by Fairview House, are mere strings reaching
a thickness of about one inch and a half, and in some cases a few
occur together in two or three feet thick of broken rock.

The ore bed resting on limestone N.W. of Cookstown consists,
as a general rule, of two distinet portions, the lower being a
friable mass composed of brown hsematite mixed with clay and
manganiferous earth, and containing some of the hollow brown
hoematite nodules. The upper part is a soft red ferruginous
shale with similair nodules and irregular lumps of red heematite, a
few of the latter also finding their way into the lower portion.

The origin of the nodules, which reach several inches in diameter,
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(in some cases measuring one foot), is obscure ; but the suggestion
put forward by Mr. Hardman* in a paper read in May, 1873,
affords a very probable explanation; namely, that the: brown
heematite is a “ kind of pseudomorphous product, the result of the
chemical action of water carrying various substances in solution,
on nodules of clay-ironstone, the former occupants of these shale
beds;” the inside portion, which often consists of a thin coating
of fibrous and mammillated limonite, being deposited from
golution on the less pure hematite. Mr. Hardman also gives the
following analysis, made by him, of a specimen picked up at this
place :—

Fe,O,, . . . . . 7456
FeO, . . . - . a trace
MgO, . . . . . 0-044
Ca0, . . . . . a trace
8i0;, &, . . . . . 9-42
Al,04, . . . . . 3-51
Water combined, . . . . 1024
,»  hygroscopic, . . . . 290
MnOy, . . . . . a trace
CO,. . . . . . a trace
P ,6 " . . . . . a trace
‘ 100674
Metallic iron, . . 5220

Adhering to the inner surface of the nodules, there are some-
times found small quantities of an ore of manganesc, or wad,
somewhat crystalline, and of a nearly black or dark steel gray
001]%‘32 iron ore occurs occasionally, but it is impure, and of no
economical value ; it is dugup in small quantities at about amile
west of Moneymore, near the road to Lissan; also close to the
fault at two-thirds of a mile NN.W. of Lissan. It is found
overlying white and brown sands in the boggy land between Coagh
and Ballinderry Bridge, and at about 600 yards S.E. of the
lat}?;—markings.——The ice-worn condition of the rocks has before
been occasionally alluded to, those along the lake shore south of
Toome being mentioned as affording examples of well preserved
strize. Here the basalt presents flat smooth surfaces worn down
to nearly the average level of the lake, the waters of Whmhv?over
it during wet seasons, The strize have bearings between 15° and
350 E. of S. and W. of N, but the actual direction of the ice-flow
cannot be decidedly determined.t There appear to be two sets
of striee at the N.N.W. of Cratty, the one bearing N. 30 W. and S.
30 E., and the other 25° nearer to N. and 8. In the latter case
they are few in number, and comparaﬁively faint, ar}d appear to
represent an earlier movement, of the ice. Traces of ice-moulding

» On the Occurrence of Siliceons Nodular Brown Hamatite (Gothite) in the Carboni-
ferous Limestone Beds near Cookstown, county Tyrone; with Analysxs‘,._&c., by Edward
T. Hardman, AS80C. R.C.8.D. Joura. Roy. Geolog. Soc., Ireland, vol. xiii, part 3 (new
ser-;ei’)l;ofessor Hull has shown from a number of observations made over this part of the
country, that the movement of the ice-sheet was northwards,—Phys. Geol. of Ireland.

' -

p. 287

I il

T &




44

are preserved in the rocky ground north of the lake near the east
margin of the sheet, and striee bearing N. 5° W. and S. 5° E. are
found in the railway cuttings just outside it, where the boulder-
clay has been removed ; and others a little farther north, bearing
more nearly E. and W. by 35°.

In the county Derry division the glaciation is best marked in
the localities shown in the map; but the rocks are more or less
ice-worn in other places, as, for example, the basalt near the Carn

on Slieve Gallion, N.W. of Ballyronan, &c. &ec.

PavzoNtonocicar Nores, Sueer 27,

Locavities from which Fossirs were collected.

%l;lart:r
o6 . . . +
th:rc:.hptry 4. io’:o)l County and Townland. Sltuatxon, quloglca{_li’:gll‘n;;:g{, and Shee of
Map.
County of CARBONIFEROUS LIMESTONE, SANDSTONE,
LONDONDERRY. and SHALE.

1 41/1 | Drumard, Rocks in Altagowan River, half a mile south of
Altagowan Bridge, one mile and a half south-
east of Draperstown ; dark gray shale. ¢ Cal-
ciferous Sandstone, upper group,” on map.

2 41/3 | Cullion, . Bed of stream about half a mile north of Slieve
Gallion Carn, about two and a hali miles
south-west of Desertmartin ; white sandstone.
“QCalciferous Sandstone, upper group,” on
map.

3 41/4 | Knocknagin, . Quarry at village of Desertmartin; compact
red limestone. * Lower Limestone ” on map.

County of TYRONE.

4 29/4 | Tullygarve, Quarry on road from Cookstown to Coagh,
half a mile east of Cookstown Railway Sta-
tion; compact red limestone. ¢ Lower Lime-
stone” on map.

5 29/4 | Clare, Cutting on Dungannon and Cookstown Railway
about three-quarters of a mile east of Cooks-
town ; compact gray limestone. “ Lower
Limestone" on map.

6 29/4 | Auglish, Trial shaft of Iron Ore Company, one and a
quarter miles south-west of Cookstown ;
purple shale; Lower Limestone shale.

County of CreTAcEOUS.—UPPER CHALK.— White
LONDONDERRY. Limestone.”

7 41/3 | Iniscarn, At Slieve Gallion Carn east, side, three miles
south-west of Desertmartin.

8 41{3 | Boveagh, At Slieve Gallion Carn, north side, half a mile
north of preceding locality.

9 46/2 | Carmean, . .| Quarry close to Railway, about two and a
quarter miles north of Moneymore.

10 46/4 | Moneymore, . « | Quarry on Coagh road, quarter of a mile south-
east of Moneymore.

11 46/4 Do., Old quarry, a little east of R.C. Chapel,

- Moneymore.

12 48/2 | Ballydawley, . Quarry at Crosspatrick, about two miles south
of Moneymore.

13 49/3 | Lower Rusky, Quarry at Tamlaght, quarter of a mile north of
the village of Coagh.
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preceding TABLE.

Tist of the Fossius collested from the LocariTies mentioned

CARBONIFEROUS LIMESTONE, SANDSTONE, AND SHALE.

- s

Localities,
PraNT®.
Plant stems longitudinally striated and branching, L
” ,  coarsely ribbed, . - . 2, K
AcTINOZOA 1 Zoantharia.

Lithodendron affinis, . . . . . 4,5,

» striatum, . . . . 5.
Zaphrentis or Cyathophyltum, . 5.

MorLLuscA : Brachiopoda.
Orthis resupinata,

Productus giganteus, 4,5,

» punctatus, 5. .

' semireticulatus, . . . 45
Rhynchonella plenrodon, . . . . 44
Spirifera bisulcata, . . . . - &

Lamellibranchiata.

i 4.
Aviculopecten megalotus, . . . .
Modiola Macadami, . . . . . XXX

Crinoidea.
Crinoid joints, . . . . . . XXB
CRUSTACEA : Ostracoda.
Leperditia Okeni, . . . . . xx L
Pices.

Psephodus magnus (palatal teoth), . . . g
Helodus leevissimus ( do. ) - . . 6

T '
CRETACEOUS.—UPPER CHALK.—'White Limestone.'

ACTINOZOA : Zoantharia.

Parasmilia centralis, . . . . . 7
ECHINODERMATA.

Galerites abbreviatus, . . . . . 7,8
ANNELIDA.

Ditrupa, sp., . . . . . 1L

MorLLusca: Polyzoa.

Heteropoda, sp., . . . . . g

Reptomulticava (D'Orb.), sp,y - . . .7
Brachiopoda.

Megerlia lima, . . . . . .1, % 51)1,1})3.

Rhynchonella limbata, . . . . . 7,8 H ,1 1.2 15

T octoplicata, . . . . 17,8, ’11 ,13
” plicatilis, . . . . .7, g, 51),] ,
Terebratula carnea, . . . . A 8, .
semiglobosa, . . . .1 ASh)
Terebratulina striata, . . . . . T, 1,12

in the

The vumbers opposite each species refer to the places at which they were collected, and
the mark x placed before them denotes their comparative abundance.
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Localities.
MorLugcA : Lamellibranchiata.
Cardium, sp., . . . . . .11
Inoceramus, sp., . . . . LT
Lima, sp., . . . . . . 10.
Ostrea semiplana, . . . . . 7.
Pecten, sp., . . . . . 7,9
Cephalopoda.
Belemnitella mucronata, . v . . 12,18.
PIsCES.
Lamna acuminata, . . . . 9,10

ReMARkS on THE Fossiis.

The fossils collected within the area of this sheet and submitted to
me for examination, do not present any special features of interest H
those from the Carboniferous series, described on the map as * Calci-
fe}'ous Sandstone, Upper Group,” locality No. 1, are dark gray shales
with fossils of characteristic Lower Carboniferous Limestone types, such
as  Modiola Macadami and the small Crustacean Leperditia. In a
white sandstone described as of the same series, plant remains were the
only fossils. At localities Nos. 3, 4, and 5, compact red and gray lime-

stone contain corals, shells, and fish palates very similar to those of
Armagh. :

WiLLiam Heivuier Baivv.
March 19¢h, 1881. ’

Calcareous nodules in shales,
Calciferous Sandstone, Lower,

” Upper,
Carncose Rock, .
Carndaisy Glen, .

Chalk, Upper, . .
Clagan Rock, . .
Clay ironstone nodules, . 84
Coagh, chalk quarry at, .
Coal, search for, . .19

Conglomerate, Red basal, of Lower

Calciferous series,
Cookstown, limestone at,

. Page
Alluvial flats, . . 39
Altagoan River, section in, . 19
Altered Lower Silurian rocks, 10
Amygdaloids, . . 30, 31
Apjehn, Dr., analysis of magnesian

earth, . . . 82
Apophyllite, 31

. Aragonite, 31
Ash, volcanic, 29
Ballinderry River, strata in, 21
‘“ Bann clay,” . . . .39
Barton, Dr., on silicified wood, 34, 35
Barytes, sulphate of, 10, 12, 16, 42
Basalt, composition of, . . 30
Basalt dykes, . . 17,18,32
Basalt, Lower, . .30
Bitter spar, . .24
Bog iron ore, . 43
Bole, . . . . 381
Borings near Cookstown, . 21,22, 23
Boulder-clay, Lower, . 85

s bedded structure in, 36
Brick earth, . . . 39
Brick-making, . 39
Bunter Sandstone, Middle, 25

" Upper, 25, 26
Calc-spar,

} . 28,30, 81
.19

.90, 27

15, 16
21

w  strats, west of, 20,21, 22, 23
: AT

Craigmore, rocks of,
Cretaceous beds,
Caullion, limestone at,

Deers’ antlers in peat and alluvium,
1 in crevice of chalk,

Desertmartin, limestone at, .

Dolerite dyke east of Cookstown,

Dolomitic limestone, .

Drainage of the district,

Drift deposits, .

Drumbally hill, quarry at,

Drummuck, rocks of, .

27,29
20, 24

40
27
24
32
24

8
35
24
12

Page
Elvanite, . . . . 13
Epidote, . . A 11,12,18
Escarpment of basalt, T 8, 30, 31
Fault in Reuben’s Glen, . .17
»  at N. of Slieve Gallion, 18, 20, 41
Faults, principal, . 40, 41
»  minor, . . 17, 28
Glacial action, .. . 8,43
Gneiss, . . . . 10
,» hornblendic, . . .11
Gortahurk, quarry at, . . 19
Gortanewry Plantation, sectionin, . 17
Granite, . . - 13
Granitoid porphyry, & . 8,11, 13
Gypsum in Keuper Marl, . .27
Hamatite, veins of, . 14, 42
. nodules of, in Carbonifer-
ous beds, 42

Hardman, Mr. E. T., on the age, &c.,

of Lough Neagh, . 8,40

’ on Gypsum near Coagh, 27

" on nodular haematite, . 43

» analysis of heematite, . 43

,, on silicified wood, . 35

Hornblende in metamorphic rocks, . 12
Hornblendic and granitic rocks, con-

nexion between, . . 12, 15
Hull, Professor, on the movement of
the ice sheet, . . T 48
Hydraulic lime, . . . 24
Ice-markings, . . 43, 44
Inniscarn Bridge, section east of, . 17
Iron-ore near Cookstown, . 21, 22
Iron pyrites, . 12,13, 14, 20, 24,30
Ironstone nodules in shale, .20
' in chalk, . . .28
' in drift, . . 34,386,837
Keuper Marl, . . .27
»  Sandstone, . . . 26
Kidney ore, . . . . 42
Knocknagor, silicified lignite at, . 85
Lignite in Tertiary clays, . . 34
» on shore of Lough Neagh, . 34
Limestone, argillaceons, . .19
» N.W. of Cookstown, 20,21,22,28
' Lower, . - . 23
. Upper, . . . 24
Lissan Water, strata in, . - 25

Macloskie, Dr., on silicified wood, .+ 356




Page
Manganese ore, . . 21, 48
Metamorphic rocks, . 7
Mica-schist, . . . . 10
Mineral veins, . T 14, 42
Mining operations near Cookstown .21
,,  at Carndaisy, . . 42
Moyola River, delta of, . . 839
Neagh, Lough, . . 8
Nodular clay below « 1711 AN 36, 37
% QOre bed” over limestone, . 21,43
Palsontological Notes, . .44
Peat Bogs, . . . 8,39
Phillips, Mr. J. A., on silicified wood
and lignite, . 34
Physical geography, . . 7
Pliocene clays, . . . 88
Porphyry, granitoid, . 8, 11,13

Portlock, Gen ., on the connexion be-
tween the original bedded
and the crystalline rocks, 15

y» __ on Pliocene clays, . 83, 34
Pullan Bay, sections in drift near, . 36
Quartz, ferriferous, . 42

" pebbles in lnnestone, 20 24
n  veins, . . .12

Page
Quartzite, . . . 10
Quilly Glen, gection m N . 14
Recent and Post-glacial deposits, . 39
Reuben’s Glen, section in, . 17
Ripple-marks, . . 25 26
Rocks, Table of, . . . 9
Sand and gravel, stratified, . . 88
Serpentine, veins of, . .12
Shell marl, . 40
Silicified Wood on shone of Lough
Neagh, . 34
w, indrift, . . 36, a7
Slickensides, . 24, 28
Slieve Gallion crystalllne rocks of,12,13,14
,  sandstones of, 18
Spnngs in chalk, . . .29
Stilbite, . . . . 28
Tintagh, rocks of, . . .12
Tirgan Rock, . . . 10
Triassic rocks, . . .25
Voleanic conglomerate, . .29
White Water, - . . 10
Windy Castle, rocks of . . 12
Zeolites, . . . 30, 31

DwBLIN: Prmted by ALex. Trom & Co., 87, 88, & 89, Abbey-street,
- The Queen’s Prmtmg Office.
For Her Majesty’s Stationery Office.
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