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I PREFACE. 
\ .----- 

t 

When, in due course, the survey of the superficial deposits 
round the city of Londonderry w&s undertaken, it was found 
necessary to map also the (‘ solid geology” of the underlying 4 

rocks, since this work had not previously been carried out on the 
scale of six* inches to one mile. The present Memoir, in explana- 
tion of the composite one-inch map, thus  contains a good deal of 
new matter regarding the “solid” rocks. These present, however, 
none of the fascinating variety found in the highland region 
farther west. It is to be regretted that the geological age of the 
metamorphosed pre-Devonian sediments remains still obscure 
throughout this area.- 

Following out on a more extended scale the observations re- 
corded in recent memoirs, Mr. J. €1. Kilroe, aided by Mr. T. 
Hallissy, has given an account of the physical and more important 
chemical characters of the types of soil met with around London- 
derry. The ground ranges from rich alluvium to heather-clad 
and peaty upland, and hence these investigations may provide 
t y p p  useful for comparison with those in many other areas. 
The compact tabular matter included in the chapter on soils 
gives little idea of the amount of indoor work involved in the 
examination of each sample. 

The study and description of soils, which rqpresent the actual 
surface-material on which we live, seem appropriate to a Geological 
Survey acting under a Department of Agriculture and Technical 
Instruction. The examination by the Survey of the soils a t  the 
state-aided Agricultural Stations in Ireland will, i t  is hoped, enable 
such work to be carried on with increasing utility. The relation of 
the rocks to the soils, and of the soils to  man and his industrial 
occupations, was always present to the minds of those who pre- 
ceded the Geological Survey in the Londonderry district ; and it 
has been a special pleasure to follow here the work of Sampson, 
Golby, and Portlock, pioneers in an age when ‘( statistical SUT- . 
veys ” were undertaken as part of a philosophic scheme for the 
understanding and appreciation of the country. 

. 

li 

GRENVTLLE A. J. COLE, 
Direct or. 

Geological Survey Office, 
14, Hume-street, Dublin. 
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ERRATA. 

Pnge 4, line 22 from top, for ‘( Blues ” read ‘‘ Blue’s.” 

Page 6, line 17 from bottom, for “ Gortmonley ” read “Gortmonly . 

Page 42, line 9 from bottom, for “ Tamneymore ” read ‘‘ Tamny- 
more.” 

Page 71, line 13 from top, for (( Gortmanly ” read (( Gortmonly.” 
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TIEE G E O L O G Y  
, 

OF TEE (30UNTRY AROUND 

L O N D O N D E R R Y .  

PART 1.-GENERAL DESCRIPTION. 

CHAPTER I. 

SECTIOK I.-PHYSICAL FEATURES AND GEOGRAPKY 
& 

OF THE DISTRICT. 
BY S. B. WILKINSON. 

Area and Scope of the Map. . 

Following the plan adopted in previous surveys of superficial 
deposits in Ireland, the city of Londonderry wag selected as the 
centre for a district-sheet of the map, owing to its being one of 
the chief centres of population. The work was carried out 
during parts of the field-seasons of 1905 and 1906 by Messre. 
Wilkinson, McHenry, Kilroe, and Seymour, under the supervision 
of the first-mentioned officer. A collection of soils from various 
localities in  the area wag made by Mr. Hallissy, under the direc- 
tion of Mr. Kilroe, for mechanical analysh. The report on these 
appears in Chapter VIII. 

PONEGRL ' TYRONC ' LONDONDERRY . 
Scale, Q ,i ,2 j ? p I p - 7 .  ',a p toMi%s. 

INDBX TO TB& LOVDONDERRY SHEET. Figures show heights in feet above 
Ordnance datum. 
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The first survey of the solid geology ” of Ireland was corn- 
pleted by 1890; but as in this district the field-mapping had 
only been carried out on the scale of one inch to one mile, it was 
considered advisable to make a detailed re-survey on the six-inch 
scale in conjunction with the mapping of the Superficial deposits. 
In producing a map of this description, it has been the custom to 
arrange that the city should be as near the centre of the area as 
possible, and in this case it became necessary, with the aid of the 
Ordnance Survey, t o  construct a special composite map which 
included portions of four one-inch sheets, viz., 11, 12,17 and 18. 

This map corresponds in size with the ordinary one-inch sheets 
of the Ordnance Survey, being eighteen inches long by twelve 
inches in breadth, and containing within its limits an area of 216 
square miles. 

The accompanying ind ex-map, Fig. 1, indicates the area 
covered by the map, and the principal physical features are 
approximately shown. 

On the four published one-inch geological ,sheets 11, 12,17 and 
18, the Glacial deposits are not indicated by any colour, but only 
by engraved dots, or stippling. In  the new colour-printed map 
it will be seen that the superficial deposits, like the older forma- 
tions of sedimen.tary and igneous origin, are indicated by special 
colours. The spots from which soils have been collected are also 
marked, and indications are given a t  these points of the nature 
of the soils and subsoils. 

A large amount of valuable information is contained in the 
published official memoirs on this district, and frequent quota- 
tions are made from them in this present memoir. There will 
be found in later chapters a detailed account of both the solid 
and superficial geology given by each officer for the portion of 
the Londonderry area that he surveyed. The plates illustrating 
the memoir are from negatives by Mr. H. J. Seyrnour, and the 
Petrological notes on the rocks of this district, forming Chapter 
II., are by the same ofticer. 

Physical Geography of the Country included in the 
new composite Londonderry Map. 

The new Londonderry map includes within its limits portion8 
of three counties, namely those of Done al, Londonderry, and 

enters the map in the south-west corner and flow8 in a sinuous 
course for about fifteen miles, where it reaches the estuary of hhe 
aame name, a little below Culmore, and about four miles north of 
the city of Londonderry. At the city the stream is over 300 
yards across. The river is tidal throughout the limits of t h h  
Bheet, and track of alluvial deposit and raised beach are frequently 

Tyrone. The chieffeature in this area is t fi e River Foyle, which 



“found along ib’banks. On referring to the Inishowen memoir 
(Explanatory Memoir of Inishowen, County Donegal, Geological 
Survey of Ireland, 1890,) it will be seen from old records and 
from trtidition that a t  no very remote period the waterr;l d 
Loughs Swilly and Foyle were connected; and even at the 
present time, if the artificial embankments were removed, a 
very slight depression would cause the two bodies of water 
to unite. 

In  writing of the physical geography of Inishowen, Professor 
Hull refers to %his “ remarkable promontory,” and also to Inch 
Idand, as having been a t  one time islands. Since the southern 
portion of the Inishowen promontory, as well a s  Inch Island, is 
contained within the limits of the new map, it will be convenient 
to repeat the conclusions arrived at by Profbssor Hull from the 
evidence collected during the previous survey of the district, 
m d  published in the Inishowen memoir (p. 1). “Though 
not actually an island, as its name indicates, -being con- 
nected with the mainland by a neck of alluyial soil, yet the 
name is not without significance, as pointing to the inference 
that within the historic, or a t  least traditionary, period it may 
have been really an island, at  least during high tides. As we learn 
from Dr. Joyce, the peninsula between Loughs Swilly and Foyle 
received its name from Eoghain (now spelt Owert), ancestor of 
the great clan of the O’Neills, and this part of his extensive ter- 
ritory was called after him ‘‘ 1nishowen”-that is, Owens Island.” 
As a physical fact, the narrow neck-by which the promontory is 
united to the mainland, though about eight miles from shore to 
shore, i,s formed of air old sea-bed, which has been elevated into 
land,’certainly in very recent times, and in. all probability within 
the period during which Ireland was inhabited by Celtic tribes, 
This narrow strip, along which the railway from Londonderry 
to Buncrana is carried, hZi,g an average elevation of 20 or 25 feet 
above Ordnance datum, and only for a short distance near Penny- 
burn is the level materially exceeded, the ground rising to 50 or 
&&feet  above Ordnance datum, or 41 to 46 feet above mean 
level. , . . . As regards Inch Island, n prominent rocky 
IXLLBB on the eastern shore of Lough Swilly, its insular character 
remained till, by artificial embankments, the alluvial flats by 
which it is separated from the mainland werereclaimed from the 
sea; previous, howehr, to the general elevation of the land this 
tract must have been covered by several feet of water at low tide. 
‘rhus out of the existing promontory ofhishowen, we may recon- 
struct a little group of four islands-namely those of Malin, 
Doagh Island, IniBhowen, and Inch Idand, if we restore the 

* Joyce, ‘Irish Names of Places,’ 3rd edition, page 134. The period referred to 
was aboub the close of the fourth century, and gives a clue to the limit of the 
epoch within which the promontory W~LB an island.” 

A 2  
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relative position of land and sea as it appears to have been pre- 
vious to the last important elevation of the land.”* 

Sir William Petty’g map of 1685 of course shows “Inchy 
Eslaiid ” as a well established island. 

I n  the area now under consideration the above discussion only 
applies to Inishowen and Inch Island ; but, following up the evi- 
dence adduced by Dr. Sigerson, not only was the old city of Lon- 
donderry built on an island, but the low-lying tract of land 
between the River Foyle at Saint Johnstown and Blanket Nook 
on Lough Swilly was a continuous water-way. A glance a t  the 
map will bhow that the exact locality where the waters of the Foyle 
joined this water-way was at  the present village of Carrjgans, 
about two miles north of Saint Johnstown, which in the year 
1609 may not have been in-existence as a village. So that the 
hilly ground dominahed by the ancient fort of Greenan was 
actually also an island. 

Mr. McHenry, who surveyed the city of Londonderry, supplies 
the following note bearing on this question :- 

Regarding the ctrif t-covered rock-knoll on which London- 
derry city is built, i t  was beyond doubt a t  one time an island in 
the River Foyle, before the sea was kept out by the building of 
retaining walls to the S.W. and N. of the city. Mary Blues 
Burn, which is continuous from the bottom of William Street on 
the north side of Londonderry to Gallows Brook on the S.W. of it, 
is below the level of high water of spring tide a t  the present time. 
An alluvial deposit extends all the way between those two places, 
with here and there traces of raised-beach ahingle appearing 
beneath the alluvium. Sarnpson, i n  his Statistical Survey of 
Londonderry (1802)icp. 282, speaks of the bog and loamy flat 
between Derry arid the main country, “through which the river, 
to all appearances, has formerly found cz passage.” The same 
view was taken by Portlock (Ordnance Survey of Ireland, Vol. I., 
1837, p. S), and there can be hardly any doubt as ta the correct. 
nesa of this conclusion. . 

(A. McH.). 

* ‘‘ Dr. Sigerson (Proc. Roy. Irish Academy, 2 Ser., Vol. l., p. 219, et seq.) has adduced 
historical evidence in confirmation of the statement that Inishowen was an island, 
not only within the period of human habitation, but within that of history. In the 
Maps of the Escheated Counties of Ireland, 1609, of @ich fac-simile copies were 
taken a t  the Ordnance Office. Southampton, in 1861, a strip of wster is shown con- 
necting the Foyle and the Swilly Loughs acroas to the north of the ‘City cf 
Derrie,’ just where the raised sea-bed occurs. Another strip of water is shown 
etretchin from ‘ the Lake of Loughfoile,’ near Saint Johnstown, to the inlet of the 
Swilly near Castle Hill. Derry itself stood on an island before the last elevation 
of the land, as a strip of water, recently a mowss, bounded the hill on which ths 
old city was built, on the west. Sigeraon quotes passages from the Annals of the 
Four Masters, of the dates A.D. 1211 and 1010, in which the name island is applied 
to the present promontory; thus, in the latter case, the quotation runs-‘ A.D. 
1010, Oenghus O’Lappan, lord of Cinel Enda, was slain by Cinel Eoghain, of the 
Island,’ i.e., Inishowen. Thus historical evidence concurs with that derived from an 
inapection of the  physical conditions, that  Inishowen was actually an island up to 
within very recent times. The raised sea-bed referred to is in reality a represen- 
tative of that of Kilroob and Larne, containing numerous worked flints, and of the 
26-30 feet raised beach of Scotland, in which several canoes and other works of humhu 
art have been found.” 

B 
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The highest ground to the west of the River Foyle is to be found 
onthe south-west of Scalp Mountain,which is just outside the limits 
of the sheet; here, at Asdevlin Hill, the height indicated above 
Ordnance datum is 1,261 feet. Inch Top, on the island of that 
name, rises rather abruptly from the sea to a height of 732 feet 
above Ordnance datum, forming a prominent feature in the land- 
scape of the district. Between the flat stri of alluvium.south of 

Nook and Carrigans, a number of undulating hills are grouped, 
Of these, Holywell Hill, on the borders of the counties of Donegal 
and Londonderry, is the higheat, being 850 feet above O.D. ; tohe 
others are Greenan, 803 feet, Bogay, 685 feet, and Ardnamole, 641 
feet. “Greenan Mountain,” as it is locally culled, although not 
as high as Holywell Kill by,some forty-seven feet, appears the 
more important, probably owing to its being capped with the 
fort of the same name. From the walls of this ancient structure 
a magnificent panorama of the district can be obtained. A veyy 
interesting account of this old fortress is to be found in the 
Ordnance Survey of Ireland, County of Londonderry, Vol. I., 
page 217. 

an elevation of 888 feet, in the form of a ridge of bare rock, which 
trends in a N.E. and S.W. direction. Over all the district west 
of the River Foyle, and more particularly in the north-western 
area,, there is a rude armngemept of rock-ridges, which have 
more or less the same direction, which approximately corres- 
ponds with the long axes of the folded structure. This trend 
agrees with that of the “Caledonian” series of folds, formed in 
N.W. Europe a t  the close of Silurian times. 

Turning now to that area of the map which is situated to the 
east of the River Foyle, the following account is given by Mr. 
Kilroe, who surveyed the northern portion :- 

The drainage of this tract presents several points of interest, 
some in respect of the main valleys, and some in respect of post- 
glacial erosion. The chief directions are determined by two 
watemheds, one strikin west-by-south from the commanding 
mass of Lou hermore Ifill, the summit of which (1,298) lies 

lying on this watershed ; the seccsd strikes north-eastward from 
Warbleshinny Hill (731) t o  Lough Enagh, separating the waters 
of the Foyle and Faughan Rivers.* Other less important hills are 
those of Killylane (GOT),  Avish (541), Gortnessy (688), and 
Gortica, (487). 

It is a somewhat remarkable feature of the district that two 
such well formed valleys as that of the Foyle, and that of the 
Burngibbagh with its continuation aloiig the Fnughan, should 
maintain approximate parallelism €or some twelve miles, scarcely 

Inishoweii, and a similar belt of low-lying r and between Blanket 

To the west of Saint Johnstown, Dooish Mountain rises to 

just beyond t 5l e east margin of the sheet, Slievebuck (822) also 

* It may here be noted that Faughanvale is a term applied for some centuries to a 
tract which extends far beyond the drainage-area of the Faughan River. For this 
re88on, apparently, the bridge over the Sheskin River 33 miles ewt of Eglinton ie 
called Faughanva!e Bridge. 
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two miles apart. Both follow in U general way the cleavage- 
trend of the rocks, but not so closely as to lead one to suppose 
that their parallelism is mainly due to the structure of the under- 
lying crust. 

The Burngibbagh portion of the eastern valley does not now 
carry an important stream. It will, moreover, be noticed that 
the u p p r  Faughan strikes this vtdley at  right angles, without 
any indication of its ever having flowed into the Foyle. From 
these circumstances, it may perhaps be concluded that, long 
before the glacial ep x h ,  this Burngibbagh-Faughan valley carried 
a large portion of the drainage of. the extensive inland tract now 
drained by the Foyle and the Swilly, the Foyle then not having 
existed as an important river ; and that the head-waters of the 
E’oyle, encroaching backward on those of the eastern valley- 
Bystem, drained the latter off into its own channel, thus giving the . 
Foyle its present predominance. The Burngibbagh, with its 
consequently lessened drainage, has shrunk to the position of a 
tributary of the Faughan, while the upper Faughan- occupies 
its full original clrainage-area, and now forms the main stream 
of  the eastern system. 

Notwithstanding the comparatively new appearance of the 
Burngibbagh valley, the occurrence of glacial drifts therein proves 
that it cannot have been for’med by post-glacial erosion. 

(J. R .  K.). 

The survey of the southern portion of the area lying ea& of 
the River Foyle was entrusted to Mr. H, J. Seymour. His evi- 
dence is in agreemeid with the views of Mr. Rilroe as to the 
probable former course of the drainage of this area :- 

With the exception of some ground in the vicinity of the 
Foyle river, the western portion of’ the district consists of rather 
elevated and hilly ground, The principal heights are those of 
Slievekirk (1,219 feet), Curryfree (973 feet), Killymallaght 
(802 feet), and Gortmonley (722 feet), all of which lie near the 
county-boundary line between Derry and Tyrone: North-east 
of Curryfree is an unnamed hill 986 feet over datum, andsome 
2 miles due east of Slievekirk the ground reaches an elevation 
of 1,062 feet, the intervening ridge having an average height of 
1,100feet. Theertstern portionof theareaconaista roughly speaking 
of two approximately parallel ridges, and portion of a third, with 
an average elevation of 800 feet, and runniugalongthe strike of the 
contorted Silurian rocks, with the valleys of the Fore Glen (on tlio 
south), and that of the Burntollet river (on the north) interven- 
ing. The streams draining these valleys join the Faughan river, 
which flows in a north-westerly direction at right angles to the 
strike of the rocks. The only valley on the western side is that 
of Bond’s Glen, which joins the Fsughan near thc southern limits 
of the map at  Toneduff Bridge. In the western portion of the 
district i R  a well-developed valley with a mature topography, 
running from beyond Cullion, on the south, north-eaatwards to 

’ 
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Drumahoe, where it join$ the Faughan. The northern portion 
*of this valley is drained br a stream, the Burngibbagh, which 
gives the valley its name. This stream only enters the main 
valley a little north of Killymallaght from the south-east, while 
ths valley &elf is prolonged south-eastward beyond C ,U 11’ ion, as 
far at any rate as Dunnamanagh Pailway Station; and hence 
this southern extension of the main or mature Burngibbagh 
valley will be referred to in chapter VI. as the Cullion Valley, it 
being understood’that the two names are thus given to different 
portions of one valley. The highest point in this same valley lies 
about three-quarters of a mile north of Cullion Railway Station, 
at about 130 feet above the sea, from which point the drainage 
from the surrounding slopes divides, one portion flowing north; 
east t o  join the Faughan, and the other south-west to join the 
Burndennet river, some two  miles distant, and consequently 
falling into the Poyle. At the divide, the valley is a well marked 
one, with steep sides, and was clearly excavated by tt stream of 
considerable volume in pre-glacial times. This stream un- 
doubtedly came from the south, and the valley may possibly have 
been formed by the Burndennet stream, the course of which was 
proba.bly deflected near Dunnamanagh station into the Foyle by 
the very large deposits of glacial gravels formed there. The 
valley seem8 hardly big enough to have served for the Foyle 
river, though it might have at  one time carried a, portion of the 
drainage now taken by that river. 

(H. J, S.). 

Dry Gaps, 

One of the most ‘interesting features in the- district is 
Fincam Glen, three miles east of the city of Londonderry, 
ThirJ is a gorge about 100 feet in depth between precipi- 
tous walls of rock, and 1,200 yards in length, with a practically 
level bottom. A small stream issues from its eastern end, draining 
a narrow alluvial strip which extends into the gorge for a distance 
of 200 yards. Another somewhat larger stream drains the re- 
mainder of the gap from the alluvium to its western end. A view 
of this impressive natural featuKis shown in Plate I. 

There can be little hesitation, judging from the appearance of 
the gap, in ascribing it to post-glacialerosion, though it is certain 
that neither the present Faughan nor any of its tributaries could 
have formed it. It must have been eroded, as an overflow-channel, 
at a stage i n  the glacial history-of the region when the main 
valley was full of melting ice to a minimum height of 250 feet 
above datum, a t  least at  the time when the trench was 
initiated. With the disappearance of the ice, the copious discharge 
of water requiredfor the excavation of the gorge, in what must 
have been a comparatively brief time, ceased to  flow, and the 
drainage renumed its original channel along the Faughan bed. , 



The Sheskin River presents another instance of a post-glacial 
gap, though not at  all [JO striking as the last; this occurred 
through a slight change in the river's course. Two-thirds of B 
mile south of Faughanvale Bridge, the river passes between pre- 
cipitous banks, about 20 feet in height. The banks are formed 
of' easily denuded Lower Carboniferous Sandstone, which here 
seems to have once formed the west bank of the river in its 
obvious original northerly coiirse. At the present time, the stream 
crosses this bank in a sharp westward bend, to  resume its old 
course lower down, leaving the abandoned portion filled with 
gravelly boulder clay. A deep gully, now dry, entering the. 
p a i n  stream 370 yards to the north, seems to have been formed 
'by a branch of the river flowing over the boulder-clay in its 
direct course, before all the water found easy egress through the 
present gap in the sandstone. 

A new-looking ravine, to which attention is called in the 
landscape by a plantation which clothes its steep banks, traverses 
the hill-slope that; faces Eglinton. The banks at a few points are 
quite precipitous, reaching some 30 feet in depth just below a 
waterfall of 15 feet, near the summit of the hill. This ravine 
seems to have carried a portiqn of the drainage from a peaty 
hollow on the top, which has now thoroughly run dry. 

The deep and striking glen drained by the Castle River, a 
tributary of the larger &ream which flows by Eglinton, though 
in parts still precipitous, marks a pre-glacial river course, for 
boulder-clay forms its bankR almost throughout its length. The 
more important glen carrying the Muff River, a quarter to half a 
mile to the west, though steep-sided, and showing rock-faces along 
almost its entire course from the Bglinton alluvial deposits south- 
ward, seems also to be of pre-aacial age ;!for boulder-clay descends 
to  within 16 to 20 feet of the bottom on the east side, two-thirds 
of a mile south of Templeinoyle Seminary, while the depth of the 
glen between the two points named is approximately 100 feet. 
The bottoms of the two glens are formed of old and recent alluvial 
deposits and faus thrown out by tributary streams, and the 
present drainage is of insignificant volume compared with that , 
which the glens formerly carried. They must have been choked 

. with drift in glacial times ; and the copious waters which coursed 
along these ancient channels not only cleared Qut the softer . 

infillings, but may have to some extent more deeply trencbed the 
Muff Glen, This remark may also be applied to several of the 
minor water-courses of this hilly region. 

I 

(J. R. K.) 
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SECTION 11.--SUMMARY OF THE GIEOLOGICAL 
HISTORY OF THE DISTRICT. 

BY GRENVILLE A. J. COLE. 

TABLE OF ROCKLFORMATIONS AND DIVISIONS IN THE AREA. 
'SUPERFIUIAL DEPOSITS. 

Blown Sand." 
Recent Intake=Reclaimed land. 

Alluvium. 
Peat. 

Raised Beach. 
River-Gravels. 

Glacial Sands end Gravels. 
Boulder-Clay . 

LOWER CARBONIFEROUS WOUKS. 
Calciferous Sandstone Series, 

METAIUORPHIU ROUKs.  

Metamorphic Schist, Limestone, and Quartzite. . 
Slate and Phyllite Series. 

Pebbly Grits, One Conglomerates, thin Limestone, atid Phyllites. 

' IGNEOUS ROUKS. 
E p idiori te . Lamprophyre, 

Owing to the absence of deposits representing Mesozoic and 
Cainozoic time, the geolo 'cal history of the Londonderry district 

rests even on the age of the schists, slates, and grits that form 
the foundation of this part of Ireland, The main lines of 
structure were impressed upon the area during the '' Caledonian " 
earth-movements, which gave rGe to continental land in north- 
west Europe at  the close of Silurian times. Hence strata of 
Cambrian or Silurian age may be included in the altered masses 
here styled the metamorphic series. Yet the evidence.from other 
areas, such as Connemara, shows that still older rocks were in- 
volved in the Caledonian movements; and Sir A. Geikie has 
applied the convenient term 'I Dalradian " to the achists and 
quartzites and limestones of doubtful age which are met with in 

We must at  present be content t o  
recognise that the principal rocks of the Londonderry area were 
arranged and moulded as we at present find them in the early 
Devonian epoch, when pre-Devonian mmine sediments, perhaps 

must be largely inferred r rom that of adjacent areas. Uncertainty 

. these crumpled regions. 

. 
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already considerably altered down below, were pressed together, 
folded, and even thrust over one another, to form for a time a 
broad region of dry land. The “epidiorites” result from the 
squeezing and metamorphisin of the basic igneous rocks already 
intruded into the c c  Dalradian ” series. Other igneous masses, 
such as the dykes of “lamprophyre,” cut across the cleavage- 
planes and foliation-planes of the altered rocks, and represent 
material that welled up from below in Devonian times after the 
main movements had taken place. 

In the hollows of the ‘‘ Caledonian ” continent, lakes gathered 
in Devonian times, in which the well-known conglomerates of 
the Old Red Sandstone were deposited by rivers that flowed down 
from the highlands. Of such beds no trace appears in our area ; 
but a general subsidence of the Caledonian continent took place, 
which allowed the sea to encroach on it at the opening of the 
Carboniferous period. The beaches, pebbly and sandy, of this 
early Carboniferous ocean still remain in the red sandstone 
masses near Londonderry, which are well seen on the west side of 
Lough Foyle. Land lay for a long time to the northward, while 
deeper water in the south allowed of the accumulation of shelly 
limestone, the grey Carboniferous Limestone, over almost all the 
Irish area. At Ballycastle in Counby Antrim, the coal-seams and 
the frequently separated plant-remains in the Lower Carboni- 
ferous sandstones show how forests grew on the unsubmerged 
country, the stems of trees that resembled giant ~ I ~ b - r n ~ s s e ~ ,  
and the branches of highly developed allies of our ferns, becoming 
washed down into the sands and clays that were accumulating 
on the shore. 

Probably the Carboniferous sea finally spread far beyond the 
Londonderry district, its later deposits overlapping those that 
now remain to us, But the next epoch of upheaval, that which 
produced the “Hercynian” or “ Armorican ” folds of Kerry, Cork, 
South Wales, Cornwall, and Central Europe, brought the Irish 
area above sea-level again, and extensive wasting of the rocks 
went on. Any coal that may have been deposited in our district 
during the last epochs of Carboniferous time, when shallows and 
swamps had replaced the ocea-n, was swept away during these 
long ages of denudation ; and the Triasaic period followed, when 
general dessication, nk lea& through a large part of the year, 
allowed only of the accumulation of barren sands and muds in 
deserts and saline lakes. Triassic strata, of this type occur wt 
of Lough Foyle, and no doubt were continued across our area. 

The temporary invasion of the sea in late Triassic and Jurassic 
timea, which deposited marine RhBtic beds on the continental 
type of Trias near Lirnavady, and the Liassic shale: rich in 
ammonites, at Portrush,. probably also affected the Londonderry 
district, Another elevation then took place, and denudation 
went on until the return of the sea in Upper Cretaceous times. 
Thifi s p a d i n g  of the margin of the Cretaceous ocean, beginning 
with the Cenomanian epoch, was a remarkably general pheno- 
menon; but Londonderry Iay near the western border of the 
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waters that covered much of Europe. The Cretaceous white 
limestone or chalk, seen on the hill-sides east of Lough Foyle, 
doubtless wm deposited across our area, when a sea singularly free 
from detritF1 material spread northward and westward for a time. 

But the movements of the crust again elevated this sea-floor, 
and eruptions of basalt occurred through cracks that opened 
freely over a vast region stretching from central Ireland away 
northward towards Iceland. Though the dykes which result 
from the filling of these cracks hy lava are not common near 
Londonderry, the basaltic flows so conspicuous on the escarp- 
ment above Limavady probably invaded the area in Eocene 
times. Denudation, through atmospheric action, has long since 
removed them and much of the strata over which they flowed. 
Meanwhile, general movements of subsidence, probably in Pliocene 
times, converted Ireland into :tn island ; and the next epoch of 
geological interest btings us almost down to human times. The 
evidences of the passage of glacier-ice across the country, of its 
advance from the north-east as part of the Scottish sheet, of the 
subsequent flow of local ice from the south and south-west, and 
the description of the interesting series of deposits resulting from 
these invasions, will appear in chapters written by those who have 
now for the first time mapped the glacial “drifts ” of London- 
derry. Since glacial times, a slight elevation has occtlrred, which 
has extended the boundaries of Ireland on the north and east, 
and has given us the (‘ raised benches ” of Lough Foyle. 
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CHAPTER IT.-GENERAL ACCOUNT 01' THE TYPES 

BY R. J. SEYMOUR, B.A. 

OF ROCK OCCURRING 1N THE AREA. 

The rock-types occurring within the limits of the map are 
mainly of sedimentary origin, and are now in the condition of 
schists. The amount of alteration varies considerably, from a 
slight modification of the original to the production of highly 
sheared micaceous rocks. The chief type consists of fine 
greenish-grey shales, wbich form the greater bulk of the roeks, 
and these are associated with a smaller amount of fine black 
phyllites, roofing slates, and schistose grits, and a subordinate 
amount of metamorphic crystalline limestone. 

As a general rule, the secondary structure produced in the ori- 
ginal sedinients is essentially a dynamic or shear-structure, and 
evidence of thermal alteration is only occasionally noticeable. 
Accompanying the schists are several types of igneous intrusive 
rocks, all of which, with one siriglb exception, appear to be older 
than the date of the metamorphism, in  which they have conse- 
quently shared. These igneous rocks are mainly epidiorites of 
various types, many of them containing a good deal of secondary 
epidote. Another distinct type of intrusive rock belongs to the 
Lamprophyre group, several examples occurring in the district, 
some of them being sheared. One type of rock, already referred 
to as being possibly the youngest in the districtJ occurs S.W. of 
Kildrum (sheet 17 and six-inch sheet 55). This i8 rather granitic 
in texture in places, but shows a chilled edge and narrow veinlets 
like those of a felsite. In section under the microscope, it re- 
sembles most nearly the peculiar hornblendic orthophyres of 
Co. Limerick. 

Some slight references to the character and composition of the 
rocks in this district are contained in Portlock's report*, and 
others in the Ordnance Survey Menioir on Londonderry t ; but 
the only detailed petrographic account hitherto published 
is that appearing in the Geological Survey Memoir to accom- 
pany sheet 17 $. Dr. J. S. Hyland iir that memoir described 
most of the types dealt with in the following notes, with the ex- 
ception of the lamprophyres, which had not been detected by 
the Surveyors at  that time. 

Details of selected examples of these rocks are inserted in their 
proper places in the chapters describing the geology of the 
several districts. 

* Portlock, Report on the Geology of the County of Londonderry, and of parts 

t Memoir of the City and North-Western liberties of Londonderry, being Vol. I. 

$ Explanatory Memoir to accompany SheeO 17 of the maps of the Geological Survey 

of Tyrone and Fermanagh (1843) p. 184. 

of the Ordnance Survey of the County of Londonderry (1837), p. 2. 

of Ireland (1889), pp. 33-39. 
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The Epidiorites. 

Thege r o c h  are fairly ,typical, and vary only in degree of 
coarseness ; they are not markedly porphyritic, but loose boulders 
of a coarsely porphyritic type frequently are found in the drift. 
Generally a slightly schistose structure is noticeable. The fel- 
spar is a plagioclase with a symmetrical extinction-angle of 
about 18', and is usually much altered. The ferromagnesian 
mineral, which was originally augite, is now mostly in the condi- 
tion of 8 uralitic fibrous hornblende ; frequently, however, it has 
been altered to chlorite. Altered titanic iron ore is always 
present, with occasional traces of sphene. Secondary epidote, a 
little zoisite, and calcite, are also noticeable. These rocks all 
appear to have Geen derived from basic dioritbes or gabbros. They 
Occur most abundantly and typically at Fincarn, Warbleshinn y, 
Trentagh, and Claudy, being extensively quarried in these loca- 
lities for road-metal. Outcrops of the same type occur also at 
E linton, Dooish Mt., and in the old slate quarry at  Tamnasollus, 
w f l  ere epidiorite had not hitherto been noticed. 

The Lamprophyres, 
Rockq of this type occur at Crislaghkeel, Tooban 3 unction, Inch 

Island, and also a t  Cullion, just ouhide the southern boundary of 
the map. 

The chief type is ran augite-hornblende-lamprophyre, slightly 
porphyritic, the phenocrysts being augite, which occurs in 
glomero-porphyritic groups. The felspathic ground is rather 
compact at times, and shows a radial grouping of the constituent 
felspar laths. When well crystallised, it is rather trachytic in 
aspect, the felspars being mainly orthoclase. The hornblende is 
mFinly idiomorphic, and occurs in long rod-shaped crystals, 
strongly pleochoric and frequently twinned. Augite occurs in 
large crystals, and is rather fresh. Secondary chlorite, iron 
pyrites and calcite occur, and apatite i s  noticeable in some ofthe 
slices. 

North-east of Cloon and neaiKildrum is a somewhat different 
though allied type of r6ck. It occurs as a dyke in the schists, 
ancl. varies in coarseness from a partly glasAy (rnerocrystalline) or 
finely crystalline rock t o  a compact pinkish felsite in the form or 
veinlets in the schist. The latter is altered, and contains 
secondary biotite, while portions of the, invaded rock have been 
floated off into the intrusive dyke. The dyke consists mainly of 
well crystallised orthoclase with an occasional plagiockse, and a 
good deal of idiomorphic hornblende, which is not very markedly 
pleochroic. Magnetite and apatite are present. The rock might 
be termed a .hor.nhZende-orthophyre. 

,* 
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The Limestones. , 

These are found at  numerous localities in the district, the mod 
massive beds occurring on the borders of Tyrone and Londonderry, 
and again north of Claudy and in Bond's Glen. Some of the smaller 
beds occur associated with the epidiorites. In most instances, a 
banded and contorted structure is well developed on a bold scale, 
and is best seen in quarry-sections. The rock is of a pale greyish 
blue colour, with the characteristic saccharoid grain of meta- 
morphic limestones, Bands of white calcite occur generally, and 
also dark la ers, usually very thin, and consisting of carbonace- 
OUR materiaT In section these rocks are seen to consist essen- 
tially (80 to 90 per cent.) of calcite granules with a little 
silvery and secondary mica, which is usually more conspicuous in 
the hand-specimen than in the slide. Quartz and a little felspar 
are generally present, also a little brown mica a i d  iron ore. 

The Grits. 
Schistose grits, occasionally quite coarse in grain, occur a t  

numerous localities in more or less circumscribed areas. Shear- 
structure is occasionally well marked, but sometimes is scarcely 
noticeable, in which case these rocks compare very closely with 
the Ballygowan grits of County Down. The constituent detritial 
minerals are quartz, of a grey-blue colour, pinkish orthoclase 
felspar, showing lamellar twining which is prohbly due to strain. 
A structure resembling that characteristic af microcline is also 
noticeable in some of the felspar aim, and possibly is due to 

schist also occur, and occasionally a red jasper. Greenish mica, 
a little calcite, and some epidote are usually present in varying 
amount. The quartz shows a d s  t a p s  of presmre-effects, from 
undulose extinction between crossed N icols to complete granuli- 
tization. 

the same cause, Some small pebb r" es of guartzite, and greenish 

( 

, The Schists. .I 

These rocks are the most prevalent type occurring in the dis- 
are fairly fine-grained, and greenish grey in colour, 

frequently banded, and sometimee frilled and puckered by intense 
shearing movements. In most cases the original bedding is 
extremely difficult to make out, but it appears in. general to 
approximate very closely with the direction of the schibtose 
planes. 

rincipal mineral constituents are 
quartz, a little plagioclase, amf a yellowish green mica, which is 
faintly pleochroic. Though fairly uniform in texture, these rocks 
are sometimes well banded in light and dhk strips, the latter 
being due to the presence of greenish mica concentrated along 
certain lines, probably the original planes of bedding. Secondary 

' 

Under the microscope, the 

. 
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, calcite, iron pyrites, and chlorite are usually present. Minerals 
other than those just mentioned were not noticed in the sections 
examined, but in the previous mcmoir on this area Dr. Hyland" 
mentions having detected the presence of rutile and tourmaline 
in these schists from neighbouring locdities. 

The Slates. 
' The slates occur most abundantly in the St. Johnstown and 
Tamnasollus quarries, both of which have remained unworked for 
a long period. The rock is a, greyish black slatu with well- 
developed cleavages determined by planes of sericitic mica. In 
section, the bcomponent minerals are siinilar to those of the schists, 
but in a more finely divided condition. Dr. Hylandt detected in 
the St. Johndown slate acicular crystals of rutile, tourmaline, and 
zircon. 

* Memoir to accompany Sheet, 17 of the Geological Survey of Ireland, pages 38 
and 39. t Ibid. 
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PART 11.-DETAILED DESCRTPTION. 
- 

CHAPTER 111. 

I .  THE NORTH-WESTERN DISTRICT. 
B Y  S. B. WILKINSON. 

All this district, with the exception of the area in the vicinity 
of Muff, which is occupied by a thin belt of Carboniferous beds, 
is compcued of metamorphic sedimentary rocks. The district 
dealt with in this chapter is shown in Fig. 1, p. 1. 

METAMOHPHIC ROCKS. 
The metamorphic rocks of this area of the map are composed 

of dark elates (often very calcareous), phyllites, and a. few small 
bands of dark blue crystalline limestone, hard micaceous sand- 
stones (often styled grits), ranging from fine to coarse in texture, 
intercalated with which are a few bands of steely blue crystalline 
limestone and impure calcareous grit, and massive coarse con- 
glomerates. We must, however, go outside the area contained 
in this map to obtain evidence of the order of succession of 
these sedimentary rocks. In  the previous Survoy Memoir of 
north-west and central Donegal, p. 18, there is a table showing 
the probable order of succession of the strata. 

In the present area, however, we find only three members 
of the rock-groups indicated in the table, namely (3), (2), 
and (1) in descending order. The blue limestone represents the 
base of group No. 3, the black slates and phyllites correspond 
with those of No. 2 group, and No. 1 group is made up of fine- 
giained grits and phyllites, and thin igtercslated bands of steely 
blue or grey limestone, and massive pebbly grits and fine con- 
glomerates, the latter being remarkable for  the quantify and size 
of' the felspar and quartz fragments which they contain. There 
are also some greenish grit beds, which occur at intervals, and 
which have been referred CO in the Survey Memoir of Inishowen, 
p. 17. 

There are two most instructive rock-sections irr this area 
which give the key to the structure of the country. The first 
is in the railway-cutting a t  Fahan Station, on the Londonderry 
and Buncrana line, where it is clearly evident what intense 
pressure the rocks have undergone, and how the cleavage has 
affected the bedding of the strata, The same structure is to be 
seen a little further south along the shore-line, as will be shown 
presently in detail. 

These will be dealt with later on. 
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The second section is more inland, occurring on the higher 
ground forming the south-western extremity of the Scalp 
Mountain range. The section is exposed a t  right angles to the 
long axes of the folds of the strata, and the relations of groups 
No. 2 and No. 1 can be studied. All over this area, different 
beds of grit and conglomerate are constantly occurring, dove- 
tailed in with the slates and phjjllites. This apparent enormous 
thickness of the metamorphic strata is misleading, owing to the 
dip in the folds being nearly always in the same direction. The 
probability is that t l w e  i s  rio such very great thickness of the 
beds developed, but that the effect is due to their having been 
again and again repeated by a system of isoclinal folds. Nor 
does it appear from field-evidence that the repetition of the 
strata is due to any great structural fault, such as that shown 
on the old map, but rather tlo the system of folds. 

Before leaving this general description of the metamorphic 
rocks, the writer cannbt help noting the great simi1arit;y of these 
rocks t o  some of the strata which form part of the island of 
.Islay, one of the inner Hebridean group of isles lying some fifty 
miles to the north-east. The rocks that appear most familiar 
are the greenish epidotic grit3 aud coarse felspathic arkoses ; 
with this difference, that the rocks of our present district, although 
they have undergone very great cleavage and foliation, are 
comparatively fresh as compared with the rocks of Islay, which 
have been subjected to intense mylonimtion and stretching.* A 
typical example from - Drummellan, north of Londonderry, is 
described by Mr. Seymour as follows :- 

The 
quartz is vitreous and pale greyish in colour, and1 the felspar fairly 
fresh and generally of a pink colour. A pseudo-microcline structure 
is occasionadly developed, probably as a, result od prelssvrc. The mineral 
is probably orthoclasel, and tha presence of potash has been verified. 
Pebbles of quartzite of a white colour, greenish mica, and some 
secondary epidote occur also. 

This rock is typical of the coarser grits of the Derry district. 

A specimen from the Kilchoman cliffs in the Rhinns of Islay 
was cut for comparison with the grits of the Londonderry area. 
Mr. Seymour describes this a s  being 

wonderfully similar as regards consttiitucnt minerals ; this particular 
qecimen has ken1 intensely sheared in the manner described by Wabts 
when dealring with the ciusihed rock8 of thj3 Isle of Man. 

Tn the Survey Memoir to Sheet 17, page 10, a very instructive 
note on a section of coast north of Mftnorcunninghain appears. 
It is by Sir A. Geikie, dated March 23rd, 1885, and the description 
of the rock-structure of the section would equally apply to this 
area. I 

* See S. B. ,Wilkinson and B. N. Peach in ‘‘ The Geology of Islay,” Mem, Oeol. 
Survey, Scotland (1907), pp. 13, 53, &c. 

B 
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Slates, 

The slate formation is admirably shown from Fahan Railway 
Station southwards along the shore to Fahan Holy Well. The 
rnilway-section is just outside the northern limits of the sheet, 
but it will be advisable to include i t  in this description. The 
beds show strongly marked colour-banding, which enables them 
to be followed in the tortiious course of their numerous folds and 
puckerings. I n  the northern part of the cutting an infold of 
coarse grits is seen, driven into and welded together with the 
slates, hy the intense pressure that the rocks here have under- 
gone. Added to this crumpling of the beds, cleavnge-planes 
(the second cleavage of Mr. Seymour’s description below) are 
very numerous and regular. A little south of the railway 
station the beds are less crumpled, and are rolling at low angles 
from 5” to 15’. The direction of the cleavage-planes is very 
steady, a t  N. 75” E., and S. 75’ W., at a high alzgle to the 
horizontal. It is remarkable that, where the clehvage has been 
so well defined, it has so littlc disturbed or dislocated the bedding 
planes. The variation in composition, texture, and even colour, 
in successive layers, especially in the northern part of the shore- 
exposures, makes it clear in the field that we are dealing with 
true stratification. Pressure has produced a marked efTect in 
those beds capable of cleavage; but this new structure was taken 
up by the beds in various degrees. TAater pressure, probably 
hhat which folded the beds, has resulted in tl, phyllitic wrinkling 
and disturbance of the first-formed foliation. At the same time, 
the clemvage-planes became bent, i n  varying degrees according to 
the constitution of the strata, showing bow-like edges on the 
rock-face in  those beds where most yielding has occurred. 
Though no shearing has resulted, the planes of bedding are the 
boundaries of zones very like the ‘ I  shear-zones ” described by 
Mr. T. ‘N. Dale,” and only careful examination in the field 
can convince one that the rock has escaped a true “strain- 
slip” movement. An excellent case in which such movement 
haR prevailed, and has produced shear-zones with no relation 
to the bedding-planes, is given in Platle 111. of the Memoir of 
the Geological Survey of Great Britain on the country near New 
Quay (1906). A comparison of this plate with M r .  Seymour’s 
photograph of part of the Fahan cliff (Plate 11. of the present 
memoir) is of considerable interest. 

The slaty rock at Fahan is silky to the touch, and, as is generally 
t,he case in this formation, is charged with numerous cubes of 
iron-py ri tes. 

* “Slate Deposits cf the United States,” Bull. 47.19. Ceol. Survey, No. 275 
(1906), p. 29. We are indebted to Mr. G. W. Lemplugh for this reference. 
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PLATE II.--Stratification and clenrage in soilirnentarg series 011 aliore ioiitli of Fahnn railway-station. Inislmwen. A P*W' 
ir placed as R scale iu the mitre of the picture. 
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Mr. H. J. Seymour thus describes a series of thin sections from 
material collected on the shore a few hundred yards south of the 
railway-atation at Fahan :- 

I n  the hand-specimen the rock is a dark pearly-grey mlour, with 
lighter coloured more quartzose bands. The latter vary considerably 
in  width, from a fraction of a millimetre to nearly one centimetre, 
and are generally separated from one another by darker bands of 
slaty or phyllitic mahri,all. The whole rock has been csnsiderlably 
crwhed an'd compressed since its formation, with, as A result, lenticu- 
lartion and m i l h g  out of the harder bands, ,and crumpling and 
puckering of the more clayey layers. The two classes of. material 
forming the rock represent original differences in  the sedimentary 
nature of the deposits, some layers being more sandy, and others 
more clayey; and hence the junction-lines of the two varieties corres- 
pond t o  .the original bedding-planes. 

Under the microscope, a primary cleiavage is traceable, and is best 
preserved in  the very narrow bands betwepn the quartmse layers, its 
direction being a t  an angle of about 40 degrees to t*he bedding planes. 
This cleavage is much obscured, though still traceable, in  the thicker and 
clayey layers, which appear t o  have yielded rather easily to the later 
pressure, with the consequent production of the secondary cleavage 
nearly a t  right angles to  the fiwb cleavage-direction. I n  thin sections, 
the origin of the seoondary cleavage is clearly seen. The more clayey 
bands are sharply folded and puckered, and Ishow along the axe6 of 
the minute wrinkles incipient cracks, the beginning of a new direc- 
tion of cleavage a t  a high angle, both to  .the bedding and to the 
original cleavage-direction. The harder and more quartmse bands 
show also a certain amount of wrinkling, though naturally on a 
coarser scale. Occasionally " strain-slip " is noticeable, the direction 
of fracture being parallel to that  of the new cleavage in  the finer 
layers, and resulting in  step-faulting (" ausweichungs-clivnge "), 

Tn the photograph (Plate II.), the secondary cleavage just referred 
to  ie the one mmt prominently developed, the rmk depicted occurring 
practically in  the trough of a syncline, where the lateral compression 
would naturally be a t  a maximum. Further, the! composition of the 
rock a t  this particular place is almost entirely clayey or phyllitic, 
and is practically devoid of quartnose bands, such as occur in  the 
immediate vicinity. 

The mineral composition of the rock is as follows, in  the relative 
order of abundance of the con,stituents-muscovite (seiricite), quartz, 
kaolin '2, chlorite, and some iron ore, probably limonite. 

Inland, this member of the metamorphic group may be seen 
in the neighbourhood of Letter farm-house, and on the slopes of 
Asdcvlin hill. At the latter place the slates are intensely and 
acutely folded with the underlying grit group. On the south 
slopes of Asdevlin hill several small watFrcourses have been cut 
by the rush of water, which has also broken up the slates. These 
slate? have tlie curved cleavage-structure noticed aft  Fahan. The 
flow of water has arranged the detached trough-like fraqinents 
lengthwise, so that the water rushes along a series of' small 
water-troughs, m d  it appears at, first, hardly conceivable that 
these have not been arranged by the hands of man. 

Black calcareous slates, sharply folded, occur in the stream at 
Crislaghmore Roman Catholic- C: 

This rock is a calcareous schist or slaLc The main bulk of the rock 
is quartzose, the quartz granules being associated with calcite occurring 
in narow bands (along original bedding plant .) alternating with quartz 
bands. A light coloured sericitic mica is dem1o;ed along the1 schistme 
planes in  the specimen. 

(H. J. S.) 

(H. J.S,) 
n 2  
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In Inch Island the black slates are largely developed, and are 
the south-western extension of the Fahan beds. Jnland, how- 
ever, the curved structure is not so noticeable, but these beds 
have become thrown by the same force into a system of 
repeated folds on themselves ; the colour-banding, indicating 
the stratification, continues to be one of the chxracteristics of 
these beds. Ample exposures of these rocks are seen, not only 
on the shore, but inland on the high ground OF Inch Top, where 
inliers of the underlying grit group constantly appear through 
the slates on the crests of folds. In the neighbourhood of 
Hawk’s Nest and Binalt farm extensive ice-planed surfaces of 
these dark slates appear, bringing out more proininently the 
ribbon or colour-banding of the beds, Further west along the 
shore-section the intensely folded structure can be studied. A 
few highly calcareous beds are folded up with the dark beds, 
which here show considerable signs of schiatosity, 

Dark slates appear again in the southern portion of Inch 
Island, in the vicinity of Carnnghan Lower, and extend north- 
east and south-west, the direction of the axes of the folds of the 
rock remaining approximately as in other localities referred to. 
Denudation has removed the slate formation along the crest of 
the ridge of grits forming Corcannor Hill, but they soon appear 
againto the south, where they form the coast-line for some distance, 
but do not present a good opportunity for examination, as the 
direction of the axes of the folds and of the coast-line correspond, 
Hence only one or two beds are exposed, in which the same in- 
tense folding and cleavage is maintained. These beds ap ear 
again across the area of the sea, and occupy the high grounx of 
Finwell Hill ; they have been planed off by the action of ice, and 
on their smooth marnmillated aurfaces the colour-banding indica- 
tive of the bedding shows that they have undergone the same 
amount of movement. To the west of Finwell Hill the shore- 
section shows a heavy deposit of boulder-clay, and, cropping out 
from under this, the black slates are constantly exposed. All 
along this section the slates appear a t  intervals; the evidence is 
ample to show that there has been intense repetition of the beds 
by isoclinal folding, and the cleavage- planes mair,tain the same 
direction as in other localities. There is no evidence for a big 
structural line of fault;, such as is shown on the old map. The 
two groups of rock do not appear at all near in contact, owing to 
drift-deposits. Evidently the suppoBed fault was drawn on 
account of a change of dip in the strata; but, in a, district where 
the evidence of a system of such intense folding is always present, 
the dip goes for little or nothing. 

Quartzose and Felspathic Grits, Phyllites and 
Conglomerates, 

In  the north-west division of the new Londonderry sheet the 
members of Group 1. of the metarmorphic strata, occupy by far 
the greatest area. The coarse pebbly grits and conglomerates 
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have associated with them peculiar beds, having much the ap- 
pearance of igneous rocks. What their true position is, it is im- 
possible from the available field-evidence to determine ; but the 
writer suggests that they are lower down in the series than the 
coarse quartzose felspathic beds, mild correspond with the epido- 
tic grits of the island of Islay, to which they bear a rjtrong 
resemblance, If they do occupy the lower position, they may 
appear, owing to the folded structure of the country, at trny 
locality on the crests of folds, which goes far to explain the 
manner in which these green beds constantly occur, often in 
’small isolated massea. From the description in the Inishowen 
Memoir, they have been observed in localities far outside the 
limits of this area,. 

On the southern slopes of the Scalp Mountain range, stretch- 
ing east and west of Birdstown Hoinse, coarse quitrtzose felspathic 
grits nnd conglomerates are much in evidence. !L‘hey have been 
described on p. 20 of the Inishowen Metnoir, as being “ of two 
distinct types, the upper being a highly siliceous rock, similar to 
those just described, while the lower is a massive, green, pebbly 
rock, soMewhAJt resembling that at Leamnacrmsan Hill, already 
noticed, and like it, having externally the smooth, rounded, 
hummocky appearance as of ten observed in masr;live greenstones. 
This, too, is the prevailing character of the grits and con- 
glomerates in the south of the island of Inch, and the district of 
Carowen to the south-west, on the opposite side of the alluvial 
plain. Great masses of these grits also make up most part of the 
hill at, and south-west of, Burt House. Under them, a t  Speenoge, 
is a bed of the peculiar compact green rock already referred to 
at page 17.” This rock, thonFh i t  occurs far beyond the limits of 
this sheet, has a distinct bearing on similar rocks within the area 
of the new map. The following is its c&xcription :- “ Close to 
the road at Cloghan (Sheet 5 )  is a rock of a very peculiar variety, 
occizrring in several locdities, throughout this and adjoining 
districts. T t  is compact in texture, of a dark green colour, with 
irregular joints much stained by ircn, and bears a considerable 
resemblance to a massive igneous rock; but in some parts its 
schistose structure is apparent, and on closer examination wafer- 
worn fragments of quartz and other rocks may be dctected.” 

The following petrographical note by the late Dr. Hylaud* 
describes this type of rock :-‘* Fine grits with intercalated bands 
of a black, satiny schist, show evidence of intense lateral com- 
pression. Under the microscope the grits are seen to have under- 
gone great crushing. A fine quartz-mosaic has been formed, and 
plays, to Some extent, the part of gronnd-mass to those grains 
which have, more or less, escaped granulation. A considerable 
quantity of a light greenish mica has been developed, and winds 
in and out amongst the broken grains. ’ The fragmental structure 

. 

~ -- 

* Mem. of Inishowen, 1890, p. 62. 
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of the grit is still apparent. The black schist, with which the 
grit is intercalated, is a phyllite, and consists almost entirely of a 
light green mica, between the layers of which fine aggregates of 
minute quartz grains are t o  be observed. The mica, is much 
folded and contorted; and there appears to  have been some 
slipping along the axes of the folds. About two miles S. of 
Carndonagh the grits are less fine in grain, but contain still the 
same large quantity of greenish mica. At Cloghan, about six 
miles S. of Carndonagh, the grits are more massive in grain, and 
the constituent pebbles can be recognised with the naked eye. 
These grits are felspathic, and the mica is darker in colour and 
hence stronger in its absorption. 

Considerable granulation of the pebbles has occurred, but this 
is only observable under crossed nicols. The formation of the 
mica has usually prevented the migration of the several grains 
out of which a pebble now consists.’’ 

About one hundred yards south-east of Asdevlin farmhouse, a 
mass of rock appears, with ail outcrop suggestive of igneous origin. 
It is darkgreen in colour, and weathers very much in the same 
manner as some of the epidiorite masses. A specimen was pro- 
cured, and a section cut and examined under the microscope by 
Mr. H. J. Seymour, who describes it as- 

A fine-grained micaceous and epidotic grit consisting essentially of 
quartz, and some felspar granules\ with a good deal of chlori€ized mica, 
and secondary yellowish epidote. The material composing this rock 
might !law been derived from the weathering down of an*epidorite or 
similar igr,wus rock. 

, 

I 

Again, at  the east margin of the peat-bog south of Castlefar- 
ward, a rock comes up outwardly very like that just described. 
It is referred to in the Iniahowen Memoir, at page 20, as “ a  
peculiar rock, which in great part, bears a considerable 
resemblance to an igneous rock, consisting of felspar and horn- 
blende, with serpentine and specks of black mica, yet its stratified 
character is apparent, and it appears to pass into green achists of 
the ordinary type.” 

The following passage occurs at  page 18 of the lnishowen 
Mernoir :-’‘ Quartzose grits and conglomerates occupy most part 
of the west and ,south-west of Scalp Mountain and Asdevlin, the 
greater portion of Cashel Hill, and the rugged district of Castle- 
quarter on Inch Island. On the south-west flanks of Asdevlin, 
near Crislasallalgh, they attain their greatest development, and 
form massive crags. The ground-mass of this rock is for the 
most part a coarae phyllite, though in some places i t  seems to be 
little if at  all micacized. At Rocktown, and on the roadside near 
he Letterkenny Junction Station, this rock has much of the 
pseudo-porphyritic character before noticed.” 

Cashel Hill, with Asdevlin, is one of the localities previously 
mentioned, as giving a clear section, showing the relation of the 
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dark slates of Group 2 to the coarse pebbly grits and con- 
glomerates of Group 1. The following diagrammatic sketch 
(Fig. 2) will help to explain the rock-structure of the district, 
showing how the beds of the two groups have been repeated 
by the general system of isoclinal folds. 

FIQ. 2. 

a s/ate,  b grits ’ 
Isoclinal folding of grits and elates, Iiiidiov-en. 

To the south-west of the area, in the vicinity of Greennn Moun- 
tain, Bogay, and Toulett hills, the rocks are a succession of 
schistose grits and pliyllites. It is irnpossi ble often to determine 
which is the bedding and which is the cleavage. The probability 
is that they both coincide. The dip of the strata, whether i t  is 
bedding or cleavage, is in a direction 30’ W. of N. and at a high 
angle. North of Greenan Mountain, and north-west of Corm- 
mount and Holywell Hills, the cleavage is, however. frequently 
changing, taking a direction from N.W. and X.E. or almost at 
right angles to the other structure. 

At  Eogay Hill the structure of the rocks is referred to in the 
Inishowen Memoir, page 20, as follows :-“ The rock is traversed 
by a remarkable vein-like rib, from one to two inches wide, 
across which the direction of the cleavage is altered. This struc- 
ture, though somewhat irregular, and in parts scparating into- 
branches, appeaq to bear a rclation to the bedding, as it coincides 
mainly with the ciirection of the colour banding where such was 
observed.” 

A similar structure to that at Bogay Hill was observed on the 
adjacent Drumbarnet Hill, but i t  did not appear to the writer 
that it indicates the bedding planes, which here coincide with the 
cleavage. The structure appears to be due to pressure subse- 
quent to that which produced the cleavage, and the rocks have 
slipped a little along these numerous parallel ribs or strajn-lines. 
In  this the structure shows a clear approach to the shear-zoning 
described by T. N. Dale*. The following is a rough sketch 

* Bull. U.S. Geological Suwey, No. 275 (1906), p. 29 
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(Fig. 3) of the rock-surface where it has been well rounded off 
by ice, the structure being thus brought out. 

FIG. 3. 

FIG. 3. Ice-rouuded surface of hard quartsose felspathic grit, Drumbarnet Hill, 
showing early stage in the development of shear-zones. 

Metamorphic Limestone. 

There is no great development of this formation in this area. 
Two narrow outcrops occur just north of Asdevlin near the 
northern margin of the map. These probably represent the same 
bed repeated by a fold. In  the stream near, and at Crislagh- 
more, intensely folded blue limestone occurs in a few small 
outcrops ; the beds are minutely puckered, and are probably 
repetitions of the sitme beds by folding. The greater number of 
outcrops of this rock occur in Inch Island, ahd it appears as if 
there were two distinct limestones, one in connection with the 
clark slates, and the other intercalated with the coarse pebbly 
grits. North of Castlequarter Upper, there are nine outcrops of 
hlue and grey crystalline limestone associated with the folded 
slates, appearing as small isolated boat-shaped masses. South- 
east of Binalt, two similar outcrops of this rock appear, as well 
as some small fold8 on the shore-section. 

All the outcrops of limestone are believed to be referable to 
Group 3 of the table of succession, and are probably the remnants 
of folds representing the lowest beds of the limestone formation, 
which occupied this horizon before the denudation of the district, 
as is known to be the case in areas outside the limits of this 
sheet. 

In  the same district there are to be found a few bands of 
ateely-blue coloured limestone, intercalated with the grit beds of 
Group 2. This limestone frequently varies in character, at 
times being fairly pure, a t  others, when examined under the lens, 
appearing to be composed of minute grains of quartz held together 
by a highly calcareous cement, which effervesces freely on the 
application of acid, and crumbles rapidly to powder from the blow 
of a hammer. 

North of Mullaiidene farm a small outcrop occurs, and further 
mat at Glack a similar rock is seen, Immediately north of the 
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farmstead of Carnaghan Upper, rather massive beds of limestone 
have been quarried, but these beds seem to  end off very rapidly. 
Again, where the causeway reaches the east shore of the island, 
similar folds of limestone occur. 

The last locality where beds of limestone are to be found in 
this area is a considerable distance to the south-west, a little to 
the north-west of Castle Hill. Ail these outcrops referred to. 
commencing from the Mill Bog limestone, are to be found closely 
associated or intercalated with the quartzose and felspathic grit 
series. 

I n  the hand-specimens these rocks have the characteristic saccharoidal 
structure of metamorphic limestones. Under the microscope 80 to 90 
per cent. of the rock consists of crystalline calcite, the remainder being 
quartz granules, with an occasional granule of felspar in some cases. 
A s i l v e q  mica is generally pr"esent a)lso, and I s  more mspticums in hhe 
hmd-specimens than in sections cut from them. (H. J. S.) 

IGNEOUS ROCKS. 
In a11 this area there are only two iristances of rocks of 

igneous origin. The first locality is a t  Inch Top, in the island of 
t h t  name, where a small dyke of lamprophyre is seen cutting 
obliquely aci*oss the folded grits and slates. The second occur- 
rence of an igneous rock is in the disused quarry a little 
north-west of Tooban Junction, on the Londonderry and Lough 
Swilly Railway. This is also a sinall lamprophyre ciyke, and 
seems to  cross the bed of coarse pebbly grit obliquely. The fact 
that these dykes are not involved in the '' Caledonian" folding of 
the district is evidence of their belonging to the Devonian series 
of iqtrusions. A description of these rocks by Mr. Seymour is 
here appended :- - 

The rock from Crislnghkeel is il fine grained and rather typical 
lnmprophyre. The ground consists of a trachytic mass of felspar, mainly 
orthoclase. The constituent lath-shaped crystals are frequently arranged 
in a radial manner, as is shown by the presence of a black cross on rotation 
under crossed Nicols. The ferrornagnesian minerals are hornblende and 
nugite. The foriner crystals are more numerous, show fairly good 
i dioinorphic outlines, are brownish in colour, stmngly pleochroic, and 
frequelutlg twinned Jn the usual manner. The augites amre nearly 
colour'lm ,and mus in glolmero-porphyritic groups. A good delal of 
secondary iron pyrites ocmm in the rod<, also a little chlcmite. The 
rock is a porphyritic augite-hornblende-lamprophyre. 

The specimen from Toobsn Junction is rather similar, but is in a 
much decomposed condition. The felspars are well crystallised, and 
so'me simply twinned o&hoclase is noticeable. Secondary chlorite and 
Borne epido5e also occur. , 

The rock from Inch Top is a hornblende-lamprophyre i n  which augite 
is only doubtfully present. A great deal oE hornblenlde occurs, showing 
its characteristic cleavages and twinning. A yellowish chloritic second- 
ary material is scattered throughout the slide, also secondary calcite. 
Orthoclase and plagioclab felspars are present in the section, the 
fcrnner variety predominating. 
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LOWER CABBONIFEROUS ROCKS. 

Cdlciferous Sandstone Series. 
This series of sandstones is generally regarded as the equivalent 

of the Calciferous Sandstone of Scotland, but may possibly 
include in places zones equivalent to the Carboniferous Lime- 
stone Series. It enters the map on its northern margin, a little 
to the north of the farmstead of Ardmore Lower, A good section 
is laid bare in the stream running immediately south of the 
Grove farm, Following this stream iipwards from the bridge on 
the main Londonderry and Moville road, for about one hundred 
yards the somewhat steep banks are formed of this rock. On 
the south bank. beds some fifteen to twenty feet in thickness 
appear ; they have become disintegrated and are a coarse free- 
stone, with lines of stratification faintly indicated by finer 
material, and by an arrangement of pebbles, with occasional 
streaks of green arid red myd-galls. The rock is a creamy white 
colour, with a pinkish tint, which becomes deeper when in contact 
with the r d  marly concretions. It is so soft that it can be re- 
moved by the use of a pick and shovel. 

The accotnpanying photograph (PI. 111.) illustrates the disin- 
tegrated rock in place, and the mouth of the cave, which extends 
som? ten yards into the niass from which the freestone is re- 
moved. 

On the opposite bank the rock. is less disintegrated, and re- 
tains its fi~tggy stratified character, although it is soft and 
inclined to crumble. Following the course of the stream up for 
some little distance, the older rocks are met with. They are in- 
tensely cleaved and folded; the cleavage and bedding planes 
nearly correnpond, and dip to the north-west, while the beds of 
the Carboniferous sandstone dip soubh-east at 50". There is a 
considerable space between these two formations, which is filled 
in with boulder-clay, so that their relations to one another cannot 
here be absolutely determined, In the previous survey, a proved 
fault was continued from the north into this area ; but here there 
is no evidence for or against it. Following the main road to 
Londonderry until the by-road leading to the farm of Cathene is 
rea4ched, we come to  a pit that has been opened some six to eight 
feet deep, from which coarse buff-coloured freestone is being re- 
moved. Still further south towards Londonderry, at the point 
where the boundary between the townlands of Muff and Ardmore 
crosses the road, disintegrated sandstone is being removed in like 
niariner by pick and shovel. Lines of stratification are indicated 
sufficiently to determine the dip, which is still to. the south-east. 
Following westwards along the townland boundary, for a few 
hundred yardR, more of this material is seen. About half way 
between Muff school and Muff Bridge a very small streak of red and 
green mar1 shows in the bed of the stream. West of Muff there 
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are several exposures. Immediately north of Church Bridge, the 
beds of sandstone can be traced up the watercourae dipping at 
20" south-east, until the basal conglomeratic beds of this forma- 
tion are seen, almost in contact, restingunconformably on the 
metamorphic grits. The basal beds of the Carboniferous forma- 
tion can be traced past Mullanbane, where they are seen in the 
stream, about one hundred yards south of the cross roads, resting 
unconforniably on the older rocks. Higher beds can be seen 
about one hundred yards south of the last point, in an old quarry, 
where they are dipping south-east a t  10"; they have lost their 
conglonieratic character, and are very red in colour, streaked with 
greenish marls near the surface, and disintegrating rapidly. 

Followino. westward from the point south of Mullanbane cross- 
roads, anotger clear section in a new cart-track discloses more of 
the conglomerate dipping south-east a t  20'. A little further 
west it is seen a-gain in another newly made cart-road, a little 
north of the stream, thus extending the area occupied by this 
formation rather more than one hundred yards further to the * 

west than is shown on the old map. 
From this point theirela!tion of the older to the younger for- 

mation is more complicated. Froin field-evidence it seems clear 
that a small fault must run along the valley approximately east 
and west (probably the original cause of this feature), with an 
upthrow to the south. We have the sandstone beds dipping 
steadily to the south-east at nbaut 20°, with a well-marked 
basal zone of conglomerate beds, resting in contact with the 
older rocks, which dip at a high angle, 60" to 70" north-north- 
west, on the north of the line of didocntion. On the south of 
this line the ground rises somewhat sharply, and is occupied by 
the sheared metamorphic'grits, dipping in the usual direction- 
viz., 10" west of north at about 70°, su that at this point each 
side of the little valley is occupied by different formations, and 
each dips agninst the other. If the sandstone was sharply 
folded, and the basal conglomerate appeared on the south slopes 
of the valley in a synclinal fold, it would account for the struc- 
ture;  but this is not the case, while the feature of the little 
valley goes to strengthen the fact that a dislocation of the 
straha must have occurred. Immediately south of the Manse of 
Knowhead, the metamorphic grits ,are dipping some 10" W. of' 
N., with a little feature to the south of the outcrop ; and imme- 
diately to the south of this feature the Carboniferous Sandstone, 
with its basal conglonierate, appears in a hollow, and seems to 
be brought down by a srrdl dislocation, which probably is an 
offshoot of the fault just referred to. There are no further ex- 
posures of this formation, which, however, is probably hidden 
under the deposits of glacial gravels and boulder-clay, and passes 
under the tract of raised beach across the Foyle. Here beds of 
this Carboniferous series again appear, and are mentioned in 
the Inishowen Memoir, p. 28, as "belonging to the same forma- ' 

tion as the Dungiven beds (Upper Calciferous Sandstone) descri- 
bed in  the Memoir to accompany Sheet 18." 
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SUPERFICIAL DEPOSITS. 

Glaciation. 
There is ample evidence of glaciation in  this dist,rict. The niost 

casual observer could not fail to notice the rounded appearance of 
the hills, and the numerous instances of roches mutonndes, and 
rock-surfaces showing well marked grooving and striae. 

The following description of the glaciation of thie district, 
which is included in the Inishowen Memoir, page 36, practically 
coincides with the evidence gained during the progress of this 
more recent survey, and, with some additional evidence, helps to 
confirm the conclusions arrived at. ‘( The prevailing direction 
of the ice-striae in this peninsula is northwards, varying fro-rn N. 
and S. to N. 20” E., the ice in general appearing to have come from 
the south. There are also abundant evidences of a glaciation 
bearing E.N.E. and W.S. W., occasioned by the ice coming from 
the N.E. as some of the roches rnoutonndes present their steep 
faces to the westward.” 

In  addition to this it is evident that there is a system of deep 
well marked grooves on the rock-surfaces running in aeE.N.E. 
and W.S.W. direction. Further evidence is supplied by the fact 
that rocks such as basalt, chalk flints, red saudstone, and even a 
fossil shell (Gryphea hzcurwa) derived from the Lias, have been 
found in a boulder-clay in t5is area, As these formations are 
known to exist to the eastwards of the Foyle, there seems fair 
evidence of an ice-movement from that direction. 

. 

Referring now to what must be considered a later glaciation, 
the following passage occurs in the latter part of‘the paragraph 
of the lnisho wen Memoir, p. 36-“ Among the places deserving 
special notice as exhibiting glacial phenomena in a marked 
manner, may be noticed Inch Top, on the island of thzt name, 
the hard yusrtzose rocks of which are extensively planed and 
scored, showing every system of striation observed in the . 
district.” 

This is a locality where the ice-striae are exceptionally well 
preserved, on both quartzose grits and slates alike. The direction 
here of the strke is very steady, and varies only from N. loo E. to 
N. 15’ E. Although cttrefully seamhed for, no grooving or striae 
bearing even approximately E. and W. were observed. Con- 
tinuing, on page 37 of the lnishowen Memoir, we read, (‘ most of 
the phenomena observed here are probably due to the general 
land glaciation of the country. The boulders of granite and other 
rocks from the central parts of Donegal fouiid near London- 
derry have been regarded as evidence of transportation by 
floating ice during a period o f  submergence.” This may be so, 
but at the same tinie it is a fact that boulder-clay and glacial 
gravel whjch are believed to be closely associated with the later 

. 
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glaciation of this district, are freely cbarged with identically 
the same type of granite. This being so, it would indicate that 
the latter ice movement travelled approximately from south- 
west to north-east, as the granite boulders are identical with the 
rock in place to the south-west, when examined as hand-speci- 
mens, or under the microscope, as will be seen from the petro- 
graphical report on this rock given under the next heading. 

Boulder-Clay . 
I n  this district it appears evident that there arc two depositg 

of this superficial formation, the older connected with the period 
of Scotch glaciation, and the latter with the local land-glaciation. 

Of the former boulder-clay, there is only one instance in this 
area, viz., in the Burnfoot brickfield, where it has been excavated, 
and on tha east side of the pit shows a face of some twenty feet 
without the base of the deposit being reached. It is perfectly 
distinct in appearance and composition from the newer deposit. 
The matrix is a rich brown chocolate colour ; i t  is very compact 
and stiff, and sparsely charged with rocks that are not referable 
to those un the west of Lough Foyle in this area. These rocka 
were found to be basalt, chalk-flints, and bright red sandstone. 
As mentioned on the previous page, a fossil shell, common to the 
Lower Lias formation, was taken out in good preservation about 
fifteen feet from the surface. 

All these rocks are known to be present in the counties of 
Londonderry and Antrim, which lie to the east of Lough Foyle. 
It is unfortunate that there are not more opportunities available 
of ascertaining what underlies the long stretch of alluvial ground 
between Burnfoot and Pennyburn. It is quite possible that the 
ancient channel may be filled up for. all its length with this de- 
posit, since it appears on the east of the Foyle in the north-east 
portion of the map. The later boalder-clay deposit is distributed 
all over the district, and is found banked high up against the 
slopes of the hills. The matrix of this deposit is grey, varying 
to yellow, and as a rule is a stiff clay, which, however, occasionally 
assumes a more sandy composition. The boulders with which 
it is charged are the ‘ country ’ rocks, viz., pebbly grits, schists, 
date,s, epidiorite, Iamprophyre, quartzj te, and reef-quarbz, and red 
or pink unfolinted granite. 

The question now arises, whence are these red granite boulders 
derived 1 The boulders of granite found in the boulder-clay and 
glacial gravels, as well as the erratic boulders on the surface, are 
identical with the rock of the granite hills at Barnesmore, 
from twenty-five to thirty miles to the south-west. Hand- 
specimens were collected of the boulders, and compared with 
specimens from the rock in place, and appeared to be identical 
both in colour and texture; and it will be seen from Mr, 
Seymour’s petrographical note that the constituent minerals are 
similar in both. The rock is of ‘a distinctly red colour, is un- 
foliated, and retains its fairly medium texture throughout. There 
is no other granite of bhe same type known to exist to the south 



or south-west. It must be admitted that, as far as the observa- 
tiom of the Survey go, these granite boulders become legs 
numerous in the drift in the neighbourhood of the Barnesmore 
mass; but this fact c m  probably be explained by the course of 
detritus from this mass in and on the ice-flow, the material col- 
lected during the time of maximum denudation being carried to 
a considerable distance. 

The later ice-movement is, moreover, stated by all pr&ious 
writers to have been in a direction approximately from south- 
west to north-east, with occasional local deflections. It has 
been suggested- thaf; these boulders of granite may have been 
transported from Scotland during the earlier period of glaciation; 
but, even if that were the case, it seems inconceivable that only 
one type of granite should have been selected by the ice, while all 
the other various types were undisturbed. 
In order to obtain some additional evidenw as to  the probable 

murw of lori in of hhe red granite bauldeas, so plentifully soathered 
throughout t i e  district, several of thew erratics were sliced and 
compared with sections of the Barnasmore red granite, which they 
closely resemble externally. It was found thaf under the microscope 
both rocks were petrologically identical, the only difference noticed 
being the presence of a little more quartz in the erratics as compared 
with the Barnesmore rock. This difference, however, is not more 
than might naturally occur in different portions of the same 
magma. I’he sections contain quartz, microcline, orthoclase, 
plagioclase, and altered biotite. The quartz shows in all cases 
strain-shadows, and contains many inclusions, amongsi which zircon is 
noticeable. The microclins s h m  the chasactwjstic c r m  lamellas land 
is sometimes rather decomposed. The plagi~cla~se has a low extinction- 
angh, and a lower refractive index than Canada balsam, a d  is 
apparently oligoclase. A little orthoclase is noticeable. The ferro- 
magnesian mineral is an dtered and chloritized biotite, with fairly 
strong-pleochmism. (H. J.S.) 

There are several instances where the boulder-clay has been 
deposited in the form of extensive hog-backed ridges or drumlins.’ 
Castle Hill, Coney Island, and Coleshill, all in the neighbourhood 
of Blanket Nook, are good examples. Fine sections of boulder- 
clay can be examined in the railwa,y-cuttings at  Swillymount, 
west of Blanket Nook, showing a section about twenty feet in 
depth. In the cutting at  Hill Head, south of Farland Point, 
about forty feet of boulder-clay has been exposed without reach- 
ing the base. Another locality i,s Inch Road Station, where a 
good section is seen in conjunction with glacial gravels and a 
raised beach. There are many other localities all through this 
area where sections can be seen in little river-courses, &c. 

Glacial Sands and Gravels, 
Closely associated with the boulder-clay formation are the 

deposits of glacial sand and gravel. They are to be found a t  
intervals over the north-west portion of the map, generdly 
located in the valleys or on the l’ower slopes of the hills adjoining 
the valleys. They occur generally in mounds, sometimes in 
pseudo-terrace-formation, and there is one instance of an esker, 
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which, however, has been somewhat broken down, The structure 
of these deposits varies. At tiper; they are regularly stratified, con- 
sisting of fine sand and gravel, with lines of atratification tilted up 
at high angles. At other times the deposit is of much coamer rna- 
terial, containing boulders up+o twelve inches in diameter, placed 
in a sandy matrix, with no regular arrangement of the materials. 
In such cases the structure approaches that of the boulder-clay. 

The pebbles arid boulders which are found in these deposits 
consist of well-washed fragments of the rocks common to the 
country, and in  addition numerous pebbles of pink and red un- 
foliated granite. 

There are several occurrences of monndy gravel hills in Inch 
Island, and north of the railway-culting a t  Inch Road Station. 
On each side of the valley at aridgend there are large mounds of 
gravel. In  the valley extending from Burnfoot to Thompson’s 
Bridge many similar mounds of stratified gravel have been del 
posited by the melticg ice. Near the village of Muff, in addition 
to mounds of gravel found on the lower slopes, there is a terrace- 
like feature, made of sand and gravel, through which the little 
stream has cut its way. 

The only instance of a true esker is to be fonnd to the west of 
(lastleforward, where a narrow ridge of stratified sand and gravel 
has, as above noticed, been somewhat broken down and modified. 

Marine and Fresh-water Alluvium. 
Considerable areas of marine alluvium have been reclaimed in 

the neighbourhood of Inch Level and Blanket Nook by a system 
of embankments. These provide a barrier to the advance of the 
sea, and, by means of sluice-gates, acting automatically, the 
accumulations of fresh water are allowed to escape during the 
period of lowest spring tides. Two small areas, similarly treated, 
occgr in Inch Island at  Caslough River and Moress Point. 

One of the few instances of fresh-water alluvium worth noting 
in this area is found along the banks of the small Burnfoot 
rivulet, where i t  forms a small terrace, defining the former limits 
of the stream. The same may be said of the little Muff River, 
which has near the village a narrow strip of alluvium st intervals 
forming its banks. 

River- Gr avels, 
The only instance of any River-Gravels is to be found to the 

nort of the village of Muff, near the northern margin of the 
map’ The gtream that flows past the farmhouse called (( The 
Grove,” situated on the left of the main road from Londonderry 
to Movjlle, has brought down a mass of gravelly material, forming 
a mound where the stream leaves the little gorge, and has dis- 
tributed a considerable extent of river-gravel over the gently 
sloping ground in the shape of a fan. In  the stream-section 
running through this formation, stratified Rancid and river-gravel6 
show, at  all events,& depth of five feet. 
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Raised Beaches, 

I n  the account given of the Raised Reache8 in the Iuishowen 
Memoir, page 33, is the following :-“ An extensive raised beach, 
probably the representative of the 25-feet beach of Scotland, 
borders the alluvial plain south-east of Inch Island, continuing 
to the south-west along the valley between Cwowen and Bnrt, 
opening into the Blanket Nook, while to the east i t  occupies the 
valley that extends from Burnfoot, in a south-easterly direction 
to  Pennyburn, the average height observed being 32 feet. 
At Farland Point, south of Inch Island, and along the coast of 
Lough Swilly south-westwards poi*tions of a raised beach at the 
same elevation remain. This deposit mostly consists of fine 
bluish-grey muddy sand, often containing fragments of shells.” 
It is only along the southern portion, north of Burt, that it forms 
any feature, and here this is about three to  four feet above the 
plain of marine alluvium. Where there was an opportunity to 
examine it, i t  was found to be composedof fine quartzose gravel, 
such as one wotdd expect td find on the shore, exposed to the 
prevailing wind, in a land-locked bay. 

Although there is no indication of gravel or shingle to be seen 
along the alluvial tract between Burnfoot and Penny burn, thiR 
area was undoubtedly a t  one time an old sea-bed. Small areas 
of raised beach occur on Inch Island, near Mill Bay, on the west, 
and on the east, near Moress Point. South of Inch Island there- 
ninins of a beach is to be seen at Farland Point, where it is com- 
posed in great part of shells, sometimes broken into mere fragments. 
At  the entrance to Blanket Nook two well-defined terraces occur a 
few feet above the nhore-line. That on the western shore extends 
approximately a third of a mile, with an average breadth of one 
hundred yards. It is composed of stratified shingle, made up of 
little flat waterworn fragments of slate, and layers of oyster‘ 
shells and innumerable smaller shells. At the base is seen, 
riinning out to sea, the stiff yellow boulder-clay on which the 
beach rests. . On the opposite side of the intake, a sorqewhat 
Rimilar strip has been opened up for agricultural purposes, and 
the sections in the pits so opened disclose some ten feet uf shell- 
sand and fine gravel. At the present time the shell-deposit is 
inside the tract reclaimed from the sea. In older times the whole 
force of the northern gales would beat upon this portion of the 
coast-line, the wavea driving the shells before them from the 
shallow waters of the estuaries. Although it is evident that this 
shell-beach has been greatly built up by the action of storms, it 
is alao clear that there has been at the same time a slight elevation 
of the land. 

A well-defined raised beach is seen at Inch Road Railway 
Station, and alittle to the east of thils a similar depositzfringes 
the intake‘up to Tievebane. 1 

. 
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In  the published Inidiowen Memoir (page 34), reference is 
made to a feature of the raised beaches aa follows :-“Associated 
with the raised beach, mounds and accumulations of shells 
occasionally occur, which must be regarded as of human origin, 
inasmuch as flint flakes, and fragments of bone and burnt 
wciod are often found in them, They were observed on the shore 
north and north-we& of Ballymoney, in the Carowen district, at 
Fsrlnnd Point,at Inch Island, near the old castle to the south, 
and at  Inch Road Railway Station. Of the shells, oysters seem 
to be in greatest abundance, but in the locdity north-west of 
Carowen, whelks (Buccinum undatum) predominate. There 
were also found, in less quantity, limpets, mussels, pectenn, &c, 
An interesting paper on this subject, by Mr. Harte, County Sur- 
veyor of Donegal, will be found in the Journal Roy. Geol. 
Society, Ireland, Vol. I ,  part I., page 154.” 

. 

On the shores of Lough Foyle cz narrow strip of raised beach 
enters the sheet on the northern margin a t  Sand Point and 
extends southwards pmt Kilderry House to Muff Niver, where it 
crosses and joins a much larger area to the Routh. 

m -  
On the north-west division of the map the peat deposits or 

growths are very limited in extPviit, and have in a great measure 
been removed for fuel. The following are the few localities 
where they occur. At a point about two miles to the north- 
west of the village of Muff, two tracts of peat occur, but a great 
deal haFJ been removed, as is characteristically shown by the 
roads crossing the peat area, which were .made on the origitial 
level. About one mile from Fanny Wylie’s Bridge, another 
Pmall area occurs. South of Castleforward, a large area of peat 
has been pai%ially cut away. The remaining deposits occur in 
the little valleys arid hollows on the slopes and tops of the hills, 
and are only sufficient to supply the wahts of the immediate 
neighbourhood. The chief supply of peat fuel is obttined from 
the large tracts of peat-bog on the northern slopes of Scalp 
Nountain, immediately north of this district, and therefore out- 
side the limits of the Londonderry coniposite map, 

. 

Blown Sand. 
A very small area is occupied by this superficial deposit, It 

OCCUM at  the south bencl of Madman’s Bay in Inch Island. 

0 
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CHAPTER IV. 

THE WESTERN DISTRICT. 
BY A. MCHENRY. 

The area described in this chapter is shown in fig. 1, p. 1. 

METAMORPHIC ROCKS. 
The rocks in this district to the north and west of London- 

derry City, comprised in the portion of County Londonderry 
lying on the west side of the River Foyle, as well as in the 
country to the S.W. about Carrigans, St. Johnstown, and Dooish 
Mountain, consist of metamorphosed grits, phyllites, and slates. , 

The grits show evidence of cruehing and movemmt in the rock- 
masses by the granulation, flattening and lenticulation of the con- 
tained pebbles of vein-quartz and felspar, while the phyllites 
and slates exhibit schistosity from similar causes. 

The strata all over the district have been thrown into in- 
numerable isoclinal folds, and have become so contorted and 

'sheared that it is often difficult to determine the original bed- 
ding of the rock (Pl. IV.). To the north of Londonderry the 
principal rock-exposuren are on the high ground to the N.W. 
of Brook Hall, and to the north of' Galliagh, where grits, 
coarse and fine, with phyllite partings, occur as bosses cropping 
out through the boulder-clay. To the W. and S.W. of Derry, 
on the high ground west and east of the reservoir of Killea 
Waterworks, bare rock occurs, and is continued south-eastwards 
over Creevagh Hill. Here again the exposures consist of coarse 
and fine grit, with ocwional bands of phyllite and slate, the 
latter having been at one time worked for roofing slate, Coame 
and fine grits and phyllites are found also on Ballougry Hill, a 
little to the north of Mullennan House, 

Mica Schist and Slate. 
Numerous small bosses of schistose sediment crop out through 

the boulder-clay in the country between Londonderry and 
Carrigans. 

Londonderry City itself is built on an island of schistose sedi- 
mentary rock, which was covered with a mantle of boulder-clay 
several feet in thickness. These conditions can be seen in the 
open quarries to the S.W. of the city. On the high ground 
opposite Derry Iplland the rock crops out here and there, as 
well as at the reservoirs along the courae of the Creggan Burn. 

Since the country shown in this district of the map, as well 
as the adjacent country, is occupied by highly-inclined and 
isoclinally-folded schists, we have to travel outside the area for 
a clue w to the order of siiccession in the sedimentary series. 
The mcce8r9ion, as made out in County Donegal and the west of 
Ireland generally (see p. 16)) is as follows, The lowest bedB 
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of the series are the coarse and fine pebbly quartzose -and 
felspathic grits, with dark grey and black slates and phyllites 
coming over them, then the limestone. zone, the ' boulder-bed,' 
and at the top the white quartzites of Donegal and Connemara. 
The quartzite horizon is not recognisable within thia area of the 
map. Nor has the ' boulder-bed' zone been recognised in it. 
Limestone, which the writer considers to be on the limestone 
zone below the boulder-bed,' does show in places, and the 
black phyllites or slates are represented at some few points within 
this area. The principal localities are in the south-west and to 
the west of St. Johnstown, where slate-quarries were opened in 
them (PI. VII.) They also show in the railway-cutting, a mile 
to  the south of Newtowncunningham Railway Station. 

But for the fact that the bedding of the slates has been 
affected by crushing and movement along the planes of deposi- 
tion, it is quite possible that they would have yielded graptolites 
or other fossils to determine the age of the series. Indeed, I feel 
that they may yet prove to be of Ordovician or Lower Silurian age, 
RS was hinted in the Memoir to Sheet 17, published in 1889 (p. 7). 

FIG. 4. 

Ordinary Crumpling. 

More acute staee. 
Surface-plans of the crumpling and shearing shown in old slate-quarry, 

N. side of Craigtown Hill. 
Length abouO8 feet. 

A. Light and dark grey frilled phyllitic slates. 
B. Light-coloured fine-grained eandstone bands, puckered and crumpled 

during the general compression. 
These y,mpressed rocks show what Mr. a. H. Kinahan has called a '' mullion- 

ebructure on the fracbured surface, breaking along a series of ridges and hollow8 
like those of an architectural moulding. This structure is connected with the 
@hearing movements, and is quite independent of the bedding. 

c 2  



Dooish Mountain being devoid of drift, except in the form of 
washed-out and residual bouldem, the sedimentary schists and 
intrusive igneous. rocks. are well seen all over the hill. The 
sediments consist of coarse and fine pebbly grit, with phyllite 
beds, and a considerable extent of slate rocks, in which slate- 
quarries were opeiied and worked till about fifty years ago. The 
slates are dark grey to  blackish in colour, and in every respect 
resemble the slates of Uleutown Quarries, a mile to the S.E. 
Behween Dooish Mountain and Newtowncunningham many 
bosses of schistose sedimen ts occur, the railway-cutting showing 
good sections o i  the various classes of metamorphosed sediments. 
On the high ground to the westward of St. Johnstown, at  Glen- 
town and Craigtown, the bare rock occurs, a,lso to the S.W. at  

schistose grits and phyllites being still the varieties of rock found. 
f Momeen Craig, and to the south of St. Johnstown at  Moymore, 

Metamorphic Limestone. 
At a few places amongst the sedimentary rocks some beds of 

metamorphosed 1imeHtone occur, which have been quarried for 
economic purposes. On the sloping ground to the east of Mul- 
lennan House limestone was raised formerly. The quarry has 
been filled up, however and the ground tilled. See ‘‘ Ordnance 
Survey of the County of Londonderry,” by Colonel Colby, R.E., 
Vol. I. (1887), p. 4. In  the same work there is a geological map 
showing limestone R little to the west of Mullennan House; and 
on the Ordnance &inch sheet there is an ornamental pond 130 
yards south-west of the house-front that evidently marks the 
former position of a limestone quarry. A mile to the N.N.W. of 
Carrigans a bed of crystallinegrey limestone, orer 30 feet in 
thickness, is being quarried for agricultural and other purposes, and 
a mile further north-west three bands of limestone were worked to 
some extent. These three bands probably represent one bed 
brought to the surface by isoclinal folding. 

On the south side of Dooish Mountain, in the neighbourhood of 
Ardagh, two beds of limestone were worked formerly, but the 
quarries are now filled up and the ground is tilled. 

A thin band of limestone a couple of feet in thickness occurs 
amon@ the schists in it stream-cutting to the N.W. of Dooish, 
but it is of little economic value. 

Occasionally the fine grained schistose grits are calcareous ; 
the bosses of rock to the S.W. of Kildrum are so highly charged 
with carbonate of lime that they effervesce freely with diluted 
acid and weather rapidly, becoming a dirty brown colour. 

- 

c IGNEOUS ROCKS. 
On Dooish M.wntain, and on the hill of Craigtown to the S.E. 

of it, masses of diorite (epidiorite) crop out in many places, their 
contact with the sediments clearly showing their intrusive 
character . 
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The late Dr. Hyland has given an exhaustive description of the 
epidosite and schistose sediments of this region in his petro- 
graphical notes to accompany the Memoirs on Sheets 11 and 17. 

" Under the  microscope this rock consists of an aggregate of uralitic 
hornblende crystals and plagioclase, the latter being full of inclusions. 
The hornblende ShiJws the characteristic ragged terminations usually 
w n  in epidiorites. Altered magnetic iron ore is present, also a little 
secondary calcite and epidote. " 

In  Cross Hill Quarry, a little N.E. of Carrigans Railway Station, 
a sill of calcareous epidiorite, 30 feet in width, intrudes along 
what appears to be the original bedding of the sediments. ThL 
rock is useful in the district, as it affords a good tough road-metal. 
The same can be said of the epidiorite niass to the west of St. 
Johnstown, in Craigtown Hill, where quarries are worked for 
road purposes. 

Two sinall outlying bosses of epidiorite occur three miles to the 
N. of Carrigans, near Castruse. 

Begides the foregoing basic igneous rocks, LL dyke of a hand- 
some pinkish crystalline rock was noticed breaking through the 
sediments in some quarries il, mile to the S.W. of Kildrum. This 
rock is a variety of lamprophyre. A description of its micros- 
copic nature will be found in the chapter dealing with the.genera1 
petrography of the district (see p. 13). 

s UPEZEFICIAL DEPOSiTS. 

Glaciation. 
Ice-strk are but seldom preserved on the rock-surfaces in this 

area, although evidence of ice-dressing is apparent enough. 
In  the northerntract the dressing appears to have been from 

the N.E., but no s t r k  indicative of that movement were.noticed. 
Doubtful stria were observed on the high ground to the west of 
Crevtigh Hill. On a quarry-face a mile to the W.S.W. of Kildrum, 
good stria going N.N. W. were observed under recently removed 
later boulder-clay. In  the low boggy trwt on the E. side of' Dooish 
Mt. there are N.E. s t r k  on a boss of rock protruding through the 

Close to Gleritown slate-quarry, and on the S. side of it, N,E. 
striae are fairly well defined on the planed surfaces of grit, and 
again on the high ground at  Glentown*strice with similar trend 
occur. 

On the rocky knob of Woyniore, S. of St. Johnstown, the sur- 
faces show good ice-dressing and strie going N.N.E. 

That the later, or Irish ice, covered, all the hills in this aren 
is quite evident from the residues of drift that are found eveii on 
the tracts that are liecessarily shown on the map as bare of driftvl, 
boulders of Barnesmore granite, for instance, being ple.ntifiilly 
strewn on the top of Dooish Mountain. 

bog; 

. 
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Boulder-Clay. 
\ No traces of the clay-deposits of the early ice-sheet, or Scottish 

boulder-clay, were noticed within this area. The second or local 
boulder-clay of the Irish ice is freely distributed over the whole 
districh, residues of it even existing on what is of necessity 
mapped as bare rock. This younger boulder-clay consists of 
%& buff or yellowish clay charged with fragments and boulders 
of local rock, and numerous rounded and sub-angular boulders of 
a pinkish granite that appears to have been derived from the 
Barnesmore area to the south-west. 

Some deep deposits of this later boulder-clay are to be seen in 
places, the best being in the vicinity of the new reservoirs for the 
Londonderry water-supply, a t  Creggan and Killea, where sections 
up to  30 feet thick are shown. On the ancient island on which 
the City of Londonderry is built, boulder-clay drift is seen up to 
8 feet thick overlying the rock in the quarries to the S.W. of the 
city ; and drainage and foundation openings in the city itself 
ahow over 8 feet of drift, without the underlying rock having 
been reached. 

(See ante, p. 29). 

Old Glacial Gravel. 
In  a, arge pit on the west side of Lone Moor Road, LL little 

west of Watt’s Distillery Reservoir, a fine section of gravel arid 
sand, resting on solid rock, with hter  boulder-clay covering it, 
is laid open to view. In the bottom of the pit over fifty feet of 
reddish sharp sand, with coarse and fine irregularly stratified 
gravel, are seen to overlie a boss of water-worn schistose rock 

The red sapd and gravel deposit is overlain by 25 to 30 ft. 
of the usual yellowish boulder-clay of the country. This gravel 
deposit is evidently connected with the eariy or Scottish ice-sheet, 
for the stones in it are such would be derived from the wnsh- 
ing of the older boulder-clay deposits. The yater-currents that 
deposited the gravels flowed, however, northerly, as is shown by the 
position of the torn-off fragments of the underlying rocks over 
which the torrents from the old ice-front ran. Among& the 
stones observed in the gravel are chalk-flints, Triassic and Car- 
boniferous sandstones, Tertiary dolerites, porphyries iikc those 
in the north of County Antrim, a8 well as schists and other 
rocks, such as might have origiiially been carried from Scotland 
or farther, from the north-east, and rearranged here with 
mingling of local material. 

The local rocks have provided the abundant angular blocks of 
phyllite and grit, which are in marked contrast with the rounded 
materials. These blocks and flakes may hiive been plucked from 
the rock-mass close at  hand, but more probably came from a 
talus which was forming close above the stream. 

The fine reddish-coloured sand of the deposit appears to be 
largely composed of Triassic and Carboniferous debris. Occasion- 
ally wisps or layers of finely laminated warp-clay occur amongst 
the gravels ; this clay resembles similar warp-deposits that occur 
in the gravelly and sandy accumulations of Belfast. 

’ 

. (PI. ’V.). 
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Besides the older gravels described above, a later gravel and 
sand deposit is .found to overlie the local or Irish boulder-clay. 
Along the valley between Pennyburn and Burnfoot, gravels an6 
sand occur as low mounds. The deposit branches off along the 
Galliagh Burn, and continues in a N.E. course by the valley up 
to and beyond the village of Muff The gravel hangs on rnore 
to the S. side of the valley, and forms here and there esker- 
like mounds, particularly in the vicinity of the Old Race Course, 
where pits show thicknesses up to  and exceeding twenty-fivs 
feet. ' The stones in this later gravel are somewhat different from 
those in the older gravel at  Londonderry, and correspond more to 
the varieties that occur in the later boulder-clay, the &and also 
being of different colour and material. For instance, no chalk- 
flints or basalt pebbles were noticed, and the red Barnesmore 
granite is of common occurrence. 

This gravel-masa in many ways resembles an esker, and 
most likely originated as such, Small areaR of gravel and 
sand occur in the vicinity of Prospect Hill, t o  the west of 
Carrigans, and these materials form a low efongttted ridge, half a 
mile long, to the S.W. of Carrigans. 

Raised Beach. 
Gravel and shingle, evidently belonging to the 25-ft. Raised 

Beach, are fuund along the River Poyle a t  many points. 
Culmore Point is made up of this material, and good sections 
of it, several feet in thickness, may be seen along the beach to 
the north of the Point. 

Obscure traces of the raised beach are noticeable along the 
Great Northern Railway southwards from Londonderry. , 

Alluvium. 
Behind the raised beach of Culmore, an accumulation of 

alluvium has been deposited in the lagoon or hollow that existed 
,when the gravel-ridge wa3 formed a8 a barrier or storm-beach. 
It appears to maiulg consist of the clay that was washed down 
out of the boulder-clqy deposit in the course of time from the 
higher slopes. Its nature is a fine plaslic mud, reddish-brown 
in colour, and seemingly well suited for brick and tile manu- 
fac ture. 

I n  the low ground between Pennyburn and Burnfoot, tracts 
of alluviurn occur, arid dso bran& off from here in a N.E. course 
along the depresEion between Calliagh Road and MuR Between 
Carrigans and Blanket Nook, considerable ascumulations of the 
alluvium are found in the low areas, and also along the small 
streams within the district; and i n  some instances they ruii up 
from the Foyle along the courses of burns that drain down into 
it, as previously mentioned. 

A pit in the new recreation-ground S.E. of the city shows two 
to three feet; of made ground over river-gravel and alluvium, of 
which two feet were visible, 
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Peat. 
The principal peat area within the district is at  Port Lough to 

the N.W. of Carrigans. It extends for some considerable area 
and thickness along the flat that joins up the Foyle Valley with 
Blanket Nook, and merges into the ordinary alluvium a couple 
OS miles S. of the lake. A great portion of this peaty tract is 
under cultivation, but a considerable amount of it still remains 
available for fuel. To the N.E of Carrigans, a small extent of 
peat formerly existed at Moss Side ; but it is now all cut away, 
except the portion on which the road is built. 

In the low ground on the E. side of Dooish Mountain there is 
a narrow strip of bog, but it is nearly all cut away. 

The hill-tops of Dooish and Craigtown have thin coverings 
of broken peat on their surfaces; but they are not of sufficient 
economic value to be shown as peat-bog on the map. 

Intake. 
North of Culmore Point there is a triangular tract of land 

intaken from the sea, in the usual manner, on which good cropg 
The area of the intake is about 110 acres. 

A good deal of ground has been intaken from the sea along 
the eastern sids and to the north of Derry a8 far as Pennyburn. 
An opening near the bottom of William Street showed grey 
estuarine mud, of which four feet were visible. 

. are raised. 



41 

THE 
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CHAPTER V. 

EASTERON DISTRICT. 

BY J. R. KILROE. 

The rocks in this division of the Londonderry Sheet (see fig. 1, 
p. 1) consist of mica-schist, metamorphosed fine and coarse 
grits, including some quartzite, limestone sparsely distributed, 
and igneous rocks to be seen in a few exposures. Lower 
Carboniferous Sandstone, noticed in a few piaces, is the sole FO- 
presentative of unaltered sedimentary rocks. 

METAMORPHIC ROCKS. . 
Some remarks may here be offered regarding the structure of 

the metamorphic rocks before describing them in detail. Two 
systems of planes, marked by various degrees of foliation, are 
noticeable throughout the district, though not frequently in the 
same sections. One accords with the original bedding of the 
rocks, and has undergone considerable crumpling and puckering 
in conhection with general overfolding, which seems t o  have taken 
place in this region as well as in the quartzite region of ' 

Donegal." The other, which- has been superinduced, is now the 
prevailing structure, and is that of which the dips are given on 
th$maps of 1884-90, previously undistinguished from those of 
the true bedding. The two series of planes often coalesce, and 
frequently, as in the case of the, mica-scliists, the second 
structure, which is akin to cleavage, traverses and even obliter- 

' ates the first. S train-slip cleavage, Azcsweichungsclivaget, has 
been noted by the late -Dr. Ryland in specimens of schist from 
the large quarry near Londondeny Bridge, where the dip 
is 75'. Most of the rocks in the region have become achistose 
by minor differential overthrusting along. planes which now 
dip at 25" to 4 5 O ,  with manifest striation of the surfaces, 
and iometimes even slickensides, in which case the structure 
would Beem to be more aptly described as mylonimtion, 
or purely a shear-structure. Shearing has probably taken 
place to some extent, even in the rocks which are more truly 
cleaved; and as this expression thus covers the general case, it 
is that most frequently employed in the detailed description of 

. 

* See Memoir of Sheets 1, 3, 9,lO. 
t Memoir of Sheet 17, p. 30. 
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rocks in this division, Both structures-bedding, and thatrwhich 
has been superinduced-are sometimes recognizable in hand- 
Rpecimens, which thus show double foliation. The obliteration 
of original bedding has taken place in the comparatively yielding 
clay-slates and mudstoues, especially in the cases where the new 
structure dips at a low angle. 

Mica-S chia t, 

This rock is to be seen at  many points along the southern 
portion of this division of the sheet, and from London- 
derry eastward, in the irregular rugged tract margining the low 
ground bordering the sea. It is also to be seen throughout the 
hilly ground intervening between those two irregular marginal 
belts; where it forrhs thin beds or bands intercalated with 
massive grits: 

Along the Foyle near Culmore, the steep bank of the estuary 
is in 'part formed of grey phyllitic schisls or phyllites, which 
usually show a soricitic glaze. They alternate with or adjoin 
coarse and fine metamorphosed grits, which show that the bed- 
cling and the steeply-dipping foliation correspond in direction and 
inclination, though under Lissahawley House they are almost 
directly transverse to each other. 

The rocky prominences, which face north-eastw ard at  Lough 
- Enagh and Campsey, consist chiefly of grits, which will after- 

wardR be described. At the entrance to  Muff Glen, and for a 
short distance along the glen southward, mica-schist is the pre- 
vailing rock. It consists of well-developed schist, with a large 
proportion of silvery-grey mica, weathering into mass unctuoufi 
to the touch, and it seems to form a somewhat important band 
striking south-westward. 

In the large quarry opposite the bridge, in Waterside, a large 
proportion of' the exposed rock is grey mica-schist, and the hccorn- 
panying grit bands are well-cleaved into micacised flags, the beds 
dipping at  75". The river-bank, half a mile Bouth-westward of 
the quarry, is formed of similar rocks, where the foliation has 
zt corresponding south- westerly strike, and dips at 80° trans- 
versely to the bedding. A little further south, a large quarry has 
been worked in Tamneymore, near its boundary-atream, on mica- 
schist and fine-grained blue grit, where the bedding dips N. 10" 
W. at 30°, the cleavage (or shear) planes dip N.W. at  50'. and 
the jointing dips N. 25" W. at  '70". 

Silvery grey mica-schist is to be seen associated with the lime- 
stone at  Newbuildings in Warbleshinny, and in the stream-cut- 
tings that trench the steep slopes descending t o  the Paughan bed 
near The Cross. Near the hamlet of Fawney also grey silvery and 

i 

pr dark grey mica-schist are to be seen. r 
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The Cullion Burn, flowing W.S.W. froin near Loughermore 
summit, presents several openings through peat and shallow 
boulder-clay, upon grey and greenish mica-schist. The stream, 
however, mostly follows the foliation-strike of the rocka hers, 
which generally accords with the bedding, so that the schist 
may be little more than a bed or narrow band included in 
grits. 

Half a mile above the junction of this stream with the Burn- 
tollet, where the latter first enters the present district of the 
map, its north bank is formed of greatly gnarled mica-schist. 
The section is well seen for 15 to 20 yards along the bank, and 
ehows contorted and sheared seams of fine grey grit, in the schist, 
as well as old quartz veins, broken up, sheared, caught into the 
foliation, and (80 to speak) borne along in an overwhelming, 
newly imposed shear-structure-giving a good idea of what has 
also taken place in circumstances where the rock was originally 
more homogeneous, but where, for this reason, the extensive trans- 
formations wrought by dynamical metamorphism could not be 
traced. 

Black carbonaceous mica-schist has been noted at  a few points, 
genernlly along the belt of ground which forms the southern 
margin of this division. Thus, it is to be seeu in Gortgranagh 
and Ardmore, east of Warbleshinny, in the smaller stream enter- 
ing the Faughm at The Crom, and in the passage entering the 
quarry, S. of Slievebuck. 

A pretty and minute structure in the schists may here be 
noticed, although it is also, and perhaps especially well developed 
in those which are dis€inctly siliceous, and which might be classed 
with the grits. The rock in the instances referred to shows a 
frilled arrangement of the original bedding laniinm, EOW accentu- 
ated by foliation, in which dark mica is developed along closely 
adjacent planes ; this arrangement is crossed by shear-planes, 
which are micacized, and hold the prevalent direcbion and incli- 
nation noticeable throughout the district. Many hand-specimens 
may be obtained showing this double structure, and two have 
been given to Mr. Seymour for microscopic examination and de- 
scription :- 

Specimen from Gortgare Upper. The hand-specimen shows a banded 
and contorted fine-grained schistose rock, consisting of light and dark 
bands, averaging 1.5 mm. in  thickness, the folding being occasionally 
sharp and sometimes faulteci, giving origin to the shear-planes just 
mentioned above. I n  section, the principal constituent is detrital quartz 
in irregularly shaped interlocking small crystals, with a subordinate 
amount of twinned plagioclase, also detrital, and a yellowish green 
mica, which is faintly pleochroic. The latter mineral in confined to the 
green bands, which are more conspicuous in the hand-specimen than in 
the slide, though in  the latter miOute plications in the main folds are 
very noticeable. The banding is certainly an original structure, and the 
planes develo ed approximately at right angles are the result of strain- 
slip-cleavage ?see p. 19) along sharp folds. The rock from Ardnaguniog, 
except that it is more finely banded, is otherwise similar to the one 
just described. It contains a few simply twinned orthoclase crystals 
and a good deal of chloritized mica.-(a. J. S.) 
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The structure has been especially noticed at the following points, 
where the dips of the shear-planes are as noted, in degrees, viz. :- 

1. A mile E. by S. of Mobuoy Bridge, on the north side of 

2. One cparter of a mile E. of Tullanee, on side of small 
road ascending hill opposite farmhouses, - . 4 5 O  

3. Half a mile S.E. of Gortgare Upper, . . 4 5 O  

Bridge, on small by-road, . . 4 5 O  

south side opposite farmhouses, . . 3 5 O  

road ascending hill, . 40" 

45" 4. Three quarters of a mile S. by W. of Gortgare Upper, 
5. Three quarters of a mile S.E. by S. from Faughanvale 

6. Half a mile E. by N. of Faughanvale Bridge, near road, 

7. Summit of Loughermore Hill, . , 25' 
8. West spur of Loughermore Hill, on ground sloping 

. 1 5 O - 2 5 O  

It would be easy to  collect a series of land-specimens, or to 
point out sections in the field exhibiting an almost imperceptible 
gradation from mica-schist to coarse or fine grits, in which .little 
if any mica could be discerned. The gradation may be indicative of 
decreasing proportions of that argillaceom matter in the original 
sediments which facilitated aliding, with development of mica, in 
the dynamical processes of regional metamorphism : or of ad- 
mixtures of felspathic components, which were by those processes 
transformed into mica in different proportions. Easily recognis- 
dde  felspathic grains and even pebbles of felspar occur in the 
coarser grj ts, so that the ori i nd  sediments probably contained a 
large proportion of minute &ls athic grains and felspathic mud. 

thorough schistose structure; and it is rarely that grit is to be 
Been without containing schist bands, which in some cases 
perhaps form half of the exposed section. It would therefore be 
impossible to separate tohe grits from the mica-schist by a hard 
and fast boundary-line in the field or on the map, though the 
coarser pebbly and conglomeratic bands are especially indicated. 

from A 1070, 350 yards S.W. of this point, 

Highly siliceous rocks here an 1 there also have taken np a fairly 

Metamorphosed Grits and Sandatones- 
As distinguishable in written description, if not on a map, from 

mica-schist, and from highly cleaved and sheared micacizcd grits 
which might be denominated tmica-schists, massive and fairly 
thick beds of blue or green fir.e-grained grit form in chief part 
the high ground throughout the central portion of this division, 
eastward from Londonderry, to the margin of the sheet. They 
are paiticularly to be Peen in the region of Gortnessy, Edenreagh, 
Gortacross, and Gortree, where the solid rock is much expose.d, or 
concealed only by a thin covering of modified local detritus. 
There, and in several other placea, quarries have been opened and 

* 



45 

worked to a considerable extent, both for building purposes and 
for road-metal. A list of these places will be given in the 
economic section of this Memoir, and here itl may suffice to note 
a few particulars. 

The finer grits (sandstones) are frequently found to be 
calcareouq ; thus in the quarries facing the main road northward, 
Between Campsey and Eglinton, as well as in th2 large quarry in 
Cregan, 2a miles eastward, the grits are highly calcareous, 
arid in the latter place graduate into a thin band of limestone. 
A very large quantity of stone was removed from this quarry in 
the first half of the 19th century, for tlhe embankment enclosing 
the large tract of reclaimed slob-land between Cregan and the 
sea. 

The grits, it has already been stated, contain coarse and 
frequently pebbly beds, with recognizable grains and fragments 
of felspar. Some of the beds are conglomeratic and contain pieces 
of slate, lenticular in shape and occasionally of large size. Thus, 
t o  the east of the large Crcgan quarry, and also on the south 
side of the road, is to be seen a second but less important opening, 
upon fine and coarse grit beds, one of which contains pebbles of 
quartz, roundish grains of .felspar, and flattened pieces of slate, 

Again, in a quarry of grey, coarse, and fine-grained grit opened 
on the south side of the cross-road in Ballynamore, east of The 
Cross, flattened pieces of slate occur mewwring 3 feet by 5 inches, 
and 18 inches by 4 inches, It might be supposed that these pieces 
were lenticular segregations of clay in the original sandstone ; 
but they must have undergone considerable crushing with the 
surrounding rocks, and, with this, a degree of flattening which 
would necessitate the view that they were originally fairly con- 
sistent and stout in form. They were probably detached by 
intense ahearing from an indurated parent-band not here seen. 

Reference map here also be made to inclusions of calcareous 
grit in greenish-grey fine-grained mica-wchist to be seen in the 
reilway-cutting south-east of' New Buildin s in Magheracclrron. 

seen in the immediate vicinity, from which they have been de- 
tached by shearing. They are enveloped in the otherwise 
homogeneous mica-schist,, originally a muds tone, forming with 
i t  a '( crush-conglomerate." This readirlg of the section is the 
more probable from the fact that the Calcareous seams are highly 
crumpled where not divided by shearing. 
, One band of Quartzite was noticed and mapped by the original 
surveyors. It is crossed by the Castle River in the townland 
of Carnakilly, two miles S.S.E. of Eglinton. Other thin bands 
have been noticed during the recent survey at  the following point$, 

The inclusions are probably portions of t gh in calcareous Beams 

v1z. :- 
The su'mmit of Loughermore Hill. 
I n  Killennan, on the hill, northern side of the summit, near 

I n  Ballynamore townland, on the margin of a small hog, 
houses. 

a quarter of a mile S.E. of h a t  point. 
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I n  addition to these, others of partially formed quartzite occur, 

On the summit of Avish Hill, after greenish compact 

East side of road where it crosses Brockagh Mountain in 

The above-mentioned fact-s make it possible that in the mas- 
sive grits of this region we have the representatives of the 
great quartzite series of Donegal (see also p. 35.) The quartzite 
series overlies a boulder-bed, noticeable on the south but not on 
the north side of the main granitic range of Donegal, and this bed 
passes down into limestone and black slate. 

The structures iinposed upon the grits by dynamical pro- 
cesses of metamorphism have already been referred to. In  
virtue of these processes the rocks are not only rendered schis- 
tose where their composition facilitates the process, but they 
here and there bear other indications of t-he differential move- 
ments to which they have been subjected. 

This, on the great exposed faces of rock in the Cregan quarry 
above mentioned, striated surfaces, due to movement, are clearly 
seen, 
of mica-schist bands in it, is K, 35" W. a t  75", while the new 
Htructure dips N. 20' W. a t  75"; and the striation is seen on 
these shear-faces agreeing with their dip. 

I n  Gortree alao, on the southern side of the hilly ground, a 
striped structure due to shearihg may be well observed. 
On the south slope of Gortrea Hill quarries have been 
opened on each side of the public road. That on the east 
side is now worked by the County Council for road-metal, the 
rock being blue fine-&,?pained grit, masnively bedded, though 

arts thin-bedded, flaggy, and even laminated as a 
result aliso in o F shear-movement. Similar mttssively-bedded grit is 
to be seen in the abandoned quarry on the west side of the 
road, accompanied by thin mica-schiat beds, which indicate the 
original planes of deposition, These are seen to dip at 55" in 
a northerly direction, while the shear-structure varies in direction 
of dip from N, to  N. 50" W,, and in amount of dip from 20" to 
49". The striped strmture, which is best Been in the western 
opening, shows a movement from N. 30" MT, 

About midway between this point and Gorhcross Lower, on 
the south side of a small public road, beside a cottage, a face of 
blue grit, dipping N. by W. at 20" to 80°, presents evidence of 
shearing in the shattering of a quartz-vein, and the dissemination 
of its fragments in a manner deceptively suggestive of a thin 
pebbly seam of deposition in the original massive rock. 

In  Gortacross Upper another quarry is worked by the County 
Council in massive green fine-grained grit. This 'rock also is in 
parts highly sheared, with structural planes dipping N. by W. 
25". One layer between shear-planes presents a structurc which 
is perhaps best to be explained by supposing the rock. to have 
taken up the new structure transversely to its original bedding. 

viz. :- 

grit, and 

Clmmakane, 

fi 
The bedding-dip of the rooks, ats proved by the direction 



A similar arrangement will be noticed in the limestone bands, 
where there is less room to doubt that the contortions, between 
planes of cleavage or thorough ahear-structure, fol'low the ori- 
ginal bedding. 

Metamorphic Limes tone. 
This rock is much more sparsely distributed throughout this 

dii-ision of the map than in that to the aouth. Its occurrence in 
important beds at  and in the vicinity of New Buildings is ex- 
ceptional. It is laid open in an old quarry west of the Railway 
Station, arid in the new road under the railway-bridge north of 
the station. The rock consists of bluish and grey limestone fairly 
pure, in parts stained bro6ish yellow by iron, between ca,lcareous 
mica-schist bands, dipping in the old quarry N. by W. at  45". In 
the road-cutting the limestone is strikingly twisted and contorted, 
contains gnarled quartz and calcite veins, and is cut, by shear- 
planes which have the samegeneral dip as the beds have in the 
quarry. L 

In the railway-cutting two-thirds of a mile north of the 
station, one thick band of grey limeatone, one or two smaller 
bands, and calcareous grit-seams, are to be seen dipping north- 
ward a t  45' to  75" with the grit and schist cortaining them. 
The limestone has to a reat extent been quarried in the bank 
between the railway and  the public road, 

In the cutting south-east of New Buildings Railway Station, 
limestone is again to  be seen forming a thick band, dipping 
N.N,W.-in parts N. by E.-at 4 5 O .  It is cut by shear-planes 
corresponding in dip with the former direction; while in places 
these planes traverse the contorted bedding at right angles, as 
here represented. 

FIG. 5. 

Limestone crossed by shear-planes, S.E. of New Buildings Railway Station. 

Included pieces (possibly nodules) of calcareous grit, already 
noticed, have been observed in the adjoining mica-schist. 
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Limestone reappears in Glenderowen in a large quarry in the 
roadside, not now worked, and in another quarry in Warble- 
ahinny, a quarter of a mile further east, which is at present 
worked for the epidiorite there exposed. A sketch of thiH quarry 
is here given (Fig. 6) to call attention to the manner in which 

FIG. 6. 

Epidiorite intrusive in limestone, Warbleshinny Quarry. 

the igneous rock has invaded the limestone at the east side of the 
opening. It has sent aktenuated veins laterally into the lime- 
stone between very thin layers, the sills in some cases being no 
more than, some perhaps less than, half an inch in thickness ; and 
since the intrusion the whole has become strongly contorted. 

belongs, 
when allowance is made for faulting, to the same t and; and 
probably is a repetition of that in the railway-cutting S.E. of 
New Buildings. It will also be noticed that if the limestone beds 
were continued in the directions of the observed strikes, they 
would meet, so as to form a zig-zag band including those at the 
railway-station and half a mile northward, as well as those at 
Warbleshinny. This observation is of much interest in respect 
of the fact that the great grit series above described occupies, so 
to speak, a distinctive region, gkirted by a limestone band, asao- 
ciated with black slate. 

The limestone band passes. out of observation at Warbleshinny ; 
it probably runs north-eastward into the Burngibbagh Glen 
near the graveyard, for we find a limestone bed in strongly 
calcareous schists two-thirds of a mile north-eastward of Warble- 
shinny Quarry on the hill-side above the graveyard, just as we 
find a thin seam in highly calcareous whist 150 to 200 yards 
above the Glenderowen roadside quarry, near Warbleshinny. It 
may also be recalled that we find a similar arran ement in the 
railway-cutting two-thirds of [t mile north of $few Buildings 
Railway Station. 

The limestone in the larJt two openings obvious1 
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A small seam of limestone, in calcsreouv mic~-schist, has bean 
noted in the Faughan river-bed near the epidiorite intrusion at  
Drumahoe, three-quarters of n mile E. by S. from the bridge. The 
beds here are somewhat baked by contact with the igneous rock, 
A secQnd band of limestone is represented here on the original 
map to the east of, i.e., underlying, the one noticed; evidence 
for thjs, however, could not be observed. These bands may be the 
coutinuation north-eastward of those above described. 

Limestone appears in this division a t  two other points at which 
i t  hay been eqtensively quarried. One of these points is where 
the road crosses Muff Glen from Edenreagh to Brockagh, Rome- 
what more than two miles south. of Eglintou, and here the rock 
is grey, and is reported to be of good quality. It occurs in fairly 
thick beds, which have undergone much folding and crumpling. 
It is also here and there intensely sheared, small seams of shale, 
once regularly intercalated in the limestone, being shredded and 
scattered through the mass, now marking new structural planes 
which show a dip corresponding to the foliation-dip of the over- 
lyink mica-schist. The mica-schist also contains highly sheared 
pieces of limestone ossibly included fragments, or nodules in the 

-original matrix. &e limestone beds in the western part of the 
quarry show a dip quite transverse to the prevailing direction, 
which is northerly at a low angle, as if the quarry were opened 
upon the apex of a sharp anticlinal, or in a sharp synclinal fold. 

The secohd point referred to is in' Killywool, on the east side of 
Sheskin River, twa miles south of Faughanvafe Bridge, near the 
east margin of the sheet. The limestone is grey, massive, and in 
parts divisible into layers, which is partly due to shear-structure, 
di pin transversely to the true bedding. The latter dips 
dN.t$.  at 30°, the former a few degrees west; of north at 35' to 
45'. The limestone passes under mica-schist, which is more or 
less calcareous, and show& gnarled quartz veins, and unaheared 
eyes of mica-schist with intensely crumpled foliation, ,sometimes 
transversely set between shear-planes, in the illustration OTI p. 417. 

It is a significant fact tha€ important and apparently thick 
bands of limestone, such as appear at the points mentioned, do 
not reappear in the directions suggested by the prevailing strike. 
Their sudden disappearance cannot well be explained by their 
rapidly ceasing or thinning out, for the fine and generally homo- 
geneous texture of the containing rocks is suggestive of quiet 
uninterrupted sedimentation. We should look for evidence of 
considerable rolongation along the general direction of strike, 

folded as they seem to have been, prior to the imposition of their 
latest structure. It is quite likely that the thick bands in 
Brockagh and Killywool, ltas t mentioned,. represent the crests of 
anticlinal folds, where the New Buildings and Warbleshinny 
h n d  makes ik appearance amongst grit beds which seem ordi- 
narily to overlie the limestone ; and i t  is equally likely that the 
same, band appearing a t  Drumahoe takes it zig-zag course along 
the obscure ground in the Faughan Valley to reappear in the 
Burntollet, emt of Oaks House. 

were the roc P s not so intonsely crumpled and probably over- 

D -  



IGNEOUS ROCKEI. 
Rocks of igneous origin are of strikingly rare occurrence in 

this portionof the sheet, and the entire absence of basalt dykes 
is remarkable in a district not far distant from ground covered with 
basalt, which probably once extended much further westward, 
Other basic rocks are to be met with, but these probably date 
back to an age preceding the crumplings and. overfoldings to 
which the schistose rocks have been subjected. 

At least two massive sills of epidiorite have invaded the mica- 
schist and limestone at  Warbleshinny. One of considerable thick- 
iiess, over 20 feet, is to be seen in the quarry already mentioned, 
in part underlying the limestone; and in the eastern side of the 
opening, at about half the height of the entire exposed face, the 
igneous mass sends attenuated seam8, minute sills, laterally into 
the limesbae, The invasion of the igneous inws seems to have 
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LOWER CARBONIFEROUS SANDSTONE. 

This member of the Carboniferous formation (see p. 26) is repre- 
sented in a, series of beas remaining undenuded aloug the low 
ground which forms the coast. The boundary of these beds follows 
a sinuous course suggestive of inlets of the ancient gulf in which 
the sandstone was deposited. Of the large tract shown on the 
ori,ninal map, by far the greatest part is concealed by recent de- 
posits; indeed, the rock appears only a t  very few points, and is 
there but sparingly 3een. 

A quarter of a mile west of' Coolkeeragh House, on the estuary 
shore, south-west of Culrriore Point, a few beds of soft grey, 
friable, flrtggy sandstone are to be seen dipping N.E. a t  a'low 
angle. 

In  Gresteel Qlen,l80 yards from the main road, 24 miles E. by 
N. of Eglinton, a few beds of red conglomerate and sandstone 
may be seen in the stream-bank, covered with shingle and sandy 
boulder-clay. 

Red and pink coarse and fine ssndstones, lying horizontally, or 
dipping north-westerly at  5' to 20°, form the bed of the Shelikin 
River about 400 yards south of Faughanvale Bridge; and half 
a mile further south a section of red sandstone occurs 25 to 30 
feet in thickness. The river here forms a gap in the sandstone, in 
one side of which a small adit has been excavated, report says in 
search of coal, 

A small outlying mass of Carboniferous sandstone was noticed 
during the previous survey, as mentioned in the Memoir of Sheet 

'( In the picturesquely wooded Muff Glen, in the bank of the 
stream, about 300 ycirds S.E. of the old Templemoyle Seminary, 
a very small outlier of Carboniferous sandstone was noted, 
resting in the hollow of the schist." 
The writer was unable to locate this rock, probably through 

the Rtream-bank having since fallen in. 

. 

12, thus :- 



occasioned a wavy or gentle puckering of the limestone beds ; 
and the minute sills and thin separating limestone layer8 together 
have undergone later and considerable crumpling, as already 
stated, probably thrau-gh movements of it wider or regional 
character. The rock IS dark, bluish, tough, and of medinin 
crystalline texture, and it is worked for road-metalling (see fig. 6). 

I n  section this rock is a fine grained porphyritic epidiorite with a 
good deal of secondary calcite. All the primary constituents are con- 
siderably altered. The rock is rather similar to the basic type developed 
a t  Fincarn Glen further north (see below). 

Similar epidiorite occurs about 250 yards to the south of the 
lzst point, ltnd is laid open in a large pit, which seems to have 
supplied a large quantity of road-metal or building stone. 

Oark bluish compact epidioritc penetrates similar-looking 
grits, and at  least one calcareous band in the Fnughari river-bed 
nearly a mile east of Drumahoe Bridge, considerably disturbing 
the bedding, end to some extent baking the adjoining rocks. 

Almost due north of the last point, near Fincarn Glen, an in- 
teresting outcrop of the same species of rock occurs, occupying an 
enclosed space at; the back of an empty farmhouse. The epi- 
diorite is seen to vary from dark green to olive and light green, 
and to contain epidotc. The amphibole also shows a, disposition 
to assume an actinolitic or fibrous crystalline form, and the rock 
contaiiis small fragments of slate, which are in some cases 
chloritic. %he rnttss has obviously been affeoted by crushing, 
portions showing a partially echistose structure, as well as shear- 
striping, tmd this occmionallx is so prominent 89 to resemble 
slickensides. The rock has been worked to some extent for road- 
metalling, for which purpose it would seem to be variable in 
quality. A sample of it has been reported upon among the rocks, 
to  which attxition-tests have been applied by Mr. E. J. Lovegrove, 
M.1nst.C.E.” The Fincarn rock bears the list-number 47, and is 
described, with another epidiorite from Ardlough, near London- 
derry (No. 46), in the Petrological Re orts accompanying the 
results of the attrition-tests, by Dr. J. !, Flett, Petrographer to 
H.M. Geological Survey of Great Britain, and Mr. J. Allen Howe, 
Curator of the Museum of Practical Geology. Mr, Seymour 
describes it* thus :- 

The specimen from Fincarn is a dark dull-green crystalline rock, 
slightly schist- in structure. I n  section it is seen to be a much altered 
basic crystalline rock oE the diorite type, now in the epidiorite condition. 
The felspar is a plagioclase (with symmetrical extinction angles of 180), 
rather altered in patchea. The original ferromagnesian mineral, prob- 
ably augite, is represented by a ‘chloritized actinolitic or uralitic horn- 
blende, and a good deal o€ secondary epidote is also present. Magnetic 
or titaniferous iron-ore occurs, altered to a. dull-coloured leucuxeiie, 
with traces of sphene here and there. The rock may be termed a 
schistose epidiorite. It waR much used for road-metal locally, but has 
recently been abandoned for a more resistant material.-H. J. S. 

(H. J. 5.) 

* See (( The Surveyor and Munioipal and County Engineer” for Nov. 10 to Dec. 15, 
1906, pp. 668 and 716, and Lovegrove and Flett, ((Attrition testa of road 
making stones,” London, 1906, 

n 2  
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A dyke of considerable width, about aix yards, penetrates the 
mica-schist half a mile S. by W. of Eglinton, and may be seen on 
the west slde of the road forming the vertical $ice of a large 
qnarry long since abandoned. It is difficult now to obtain good 
Rpecimens. The schists adjoining the epidiorite are apparently 
much weathered, and are unctuous or talcose to the touch. 

A reen epidotic grit, strongly resembling an igneous rock, 

in a quarry S.S.W. of Slievebuck, near the roadaide, It consists 
chiefly of quartz grains, and ‘‘ dark green unctuous mica with 
cklorite and specks of black mica,” shows “ traces of micaceous 
foliation,” and Beems obviously a clastic rock. 

was f eacribed in the original Menioir of Sheet 18, page 12, aa seen 

\ 

SUPERFICIAL UEPOSITS OF GLACIAL O m m .  
The glacial drifts of this area possesa oxtreme interest a lke  

from their variety, manner of distribution, and contents. In 
general, the highest parts of the ridges which trend northward 
are devoid of drifts, or bear only a thin covering of boulderday ; 
numerous erratics, however, widely distributed over the high 
grcund, even upon the portion now devoid of drifts, testify to the 
probable f orinerhpresence of a thicker and more ex tended cover- 
ing. That ice of considerable thickness once crossed the area 
there can be no question ; for striae have been noticed upon the 
summit of Loughermore Hill (1070 ft.), trending from the south. 
Striations in the same northerly direction are comnion in the 
lower ground, so that a general northward ice-movement seems 
to have prevniled, the latest ice-flow of which we have evidence 
in the region. 

This conclusion, moreover, supposes an overspreading ice-sheet 
reaching an elevation of some 1200 feet a t  least in the vicinity of 
Loughermore, and probably of equal elt: vation at similar 
distances from the coast. Judging from other circumstanccs, it 
may have been much thicker than is thus implied. The melting 
of this ice-sheet resulted in the deposition of boulder-clays on 
hiaher rock-platforms, a8 on the south-west spur of Lougl;ermore 
Hal, and on the ridge east of Londonderry ; commonly on the 
hill flanks ; and chiefly in the low grounii of the broader valleys 
and gentle slopes. Esker-ridges and m6undg are to be met with at 
a few points, nioraines are abundant in the steeper-sided valleys, 
and interesting fiat-lying sands and gravels lie along the sea- 
board, ant! send tongues and projections into valleys and bays of 
the h i g h  ground. These flat-lying deposits are of special 
interest, as affording certain features which serve as links of com- 
parison between this region and thqse similarly circumstanced, on 
a much larger scale, in N. Germany and N. America. 

The above account really deals only with the latest stageof 
general glaciation, followed by the decline add disappearance of the 
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northerly moving ice-sheet ; but the stony contents of the boulder- 
clay, &c., revegl % much more intricate history for thedepo8its. 
Chalk, and chalk-flints, and igneous rock-fragmenta, are to be 
found, which cannot be traced to any rock in situ to the south of 
the present division of the Sheet. Some of these boulders seem to 
resemble rack from certain outcrops of basic and igneous masses of 
western Scatland. 

The chalk-flints owur in lower boulder-clay, to be described 
presently, and in the Bhingle associated with the flat-lying gravels, 

*which must have been once carried by the rushing waters of 
melting ice from some considerable distance to the sooth of 
where they me now found. It must here also be note1 that 
these fragments, as well as the rounded granite and other erratics, 
must have been borne northward in  the ice-sheet above de- 
gcribed; so that whatever may have been their original means 
of tramport, they must at one stage in the history of Irish 
glaciation huve lain atpoints considerttbly to the south of their 
present sites. 

Moreover, in the bottoms of some of the valleys debouching 
upon the coast, a purple or chocolate-brown boulder- clay occurs 
differing entirely in character and colour from the grey boulder- 
clay laid down by the northerly moving ice-sheet. 

The contents of this highly calcareous and highly argilleceous 
deposit being almost aolely lumps of basn1.t and fragments of 
chalk and chdk-flints, with an admixture of mica-schist frag- 
ments in certain places, it must have come from the eastward. 
The marine shells in it led General Portlock to regard the deposit 

of Tertiary origin and of Pliocene date ; and in his report on 
Londonderry and ‘L’yrone he has been at pains to record the 
many places in which it occurs, and the height above the sea to 
which it attains in each locality mentioned. 

Before describing it in dctsil, the fact must be mentioned that 
a second set of glacial striae has been met with, the trend of 
which is at hght angles to the direction of those attributable to 
the latest general glaciation.” That the two sets of striae can- 
not be attributed to the saine ice-movement seems obvious from 
the fact that on hill-top and in valley dike the northerly direction 
is general; and that, where the E. and W. stria have been 

* I n  1888 Prof. Hull, F.R.s., then Director of the Irish Survey, instructed me 
to transfer to  a small map the striac recorded by the Survey, to bring into 
fuller prominence Mr. Maxwell Close’s conclusion, adopted by Prof. Hull, as to 
a northern ice-flow from an axis of acLumulation running south-westward 
through Ulster (Close, ( I  Geiieral Glaciation of Ireland,” Journ. R. Geol. Soc. 
Ireland, vol. i., 1867, p. 241). When doing this I found, on comparing the local 
records of etria:, that  a system of stria: exists in Ulster indicative of a prior west- 
ward flow. I described thisl in a paper entitled “Directions of Ice-flow in the 
North of IreIand,” Quart. Journ. Qeol. Soc. London, rol. xliv. (1888), p. 827. This 
conclusion, as to  indications of a movement of Scottish ice over Uleter, was 
adopted by Prof. Hull in the second edition of his (( Phjsical Geology of Ireland,” 
p. 269. IC has since been questioned by Mde. Christen in her “Summary of recent 
glacial investigations,” Proc. Belfast Nab. Field Club, 1906-6, Appendix, pp. 11 
and 16, Ib is desirable therefore to give the facts in greater detail than would 
otherwise be necasary. 



found, no impediment exiets which could be supposed to have 
constrained the general flow to kake a course at right angles. 
T9 suppose that E. and U'. stria indicate an easterly move- 
ment in this region, i.e. eastward from Londonderry, involves 
premises which it would be difficult to concede : and that a west- 
ward ice-movement existed, prior to the latest glaciation, is a t  
least consistent with the occurrence of Scottish boulders on the 
ground, and of tz boulder-clay in the glens, with stones from 
easterly sources. The sparse yet general occurrence of this 
boulder-clay, its preservation only in glens, the presence in 
water-worn gravels washed from the glens of such travelled 
stones as the boulder-clay is known to contain, and the present 
prevalence of grey bouldcr-clay of l o d  origin, are all facts 
consistent with the supposition that the purple clay once enjoyed 
ii wide distribution, to be since almost entirely swept off the 
ground by the ice-sheet which, as we have seen, moved from the 
south and south-west later in the period. 

Low er Boulder-Clay . 
This deposit occurs in the Sheskin River, half to three-quarters 

of a mile south of Faughanvale Bridge, where i t  forms the lower 
portion of steep boulder-clay banks and part of the river-bed. 
It also occurs in the Gresteel Burn,* in the bottom of steep 
river-bank sections, and in the banks and bed of the Castle 
River, in the townlands of Tygore and Carnakill. Here 
the clay is especially well seen, and contains ninny bmalt 
boulders, mostly roundish, and none of large size; numerous 
pebbles and much gravel of bmalt ; pieces of chalk and chalk- 
flints ; and a few of brick-red Carboniferous and Triassic sand- 
stone. Very few whole shells are to  be met with, but some are 
in fair condition and recognizable. From about a cubic foot 
of the clay? some 188 small shell-fragments were gathered after 
washing, and eight recognizable valves. These have been 
identified by Mr. Nichols, Assistant Keeper of Matural History 
in the Dublin Museum of Science and Art, as T'eZl.ifia baltica, 

* This lucality is given chiefly on the strength of Portlock's Report, p. 168. 
There are sections of boulder-clay 20 to 30 feet deep, the bottoms of which are over- 
grown with vegetation niid obscure ; and of red clay nearer to the bridge, prohbly 
derived from the purple clar-not, however, itself calcareous. 

t Kindly procured for the writer by Mr. Robert Jameson, of Ballygndden. 
Washings of the cubic foot of clay gave of- 
. Chalkpebbles, . . 160 grammca. 

,, flint, . ' 59 ,I 
White and piuk yudr;z, ' 45 I, 

Basalt, . a ,  . * 66 $9 

Sand (with numerous chsll-fragments), . . . 1020 ,, 

Mica-phist, . ' J8 

Sandstone, . . 469 ,, 
Gravel (up to $-illoh d,'a:iieter, chi fly sandatone), . 60s ,, 

Also one ltirge fragment of Carboniferous chert, with black &ale adhering. 



LedLc pemula, Alyct trfincata, Xccxicaua, and tho crustacean 
BaZanuR. Two ounces of the clay when washed have yielded to 
Nr. 3. Wright, F.G.s., of Belfast, who very kindly examined the 
specimen, the following foraminifera :- 

Di%ft from Eglinton, N .  Derry. 
Weight of washings examined 2.2 oz. troy, 

-. 

1. Miliolina seminulum (Linne.), rare. 
Iu. M. subrotunda (Montag.), one specimen. 
2. Bulimina fusiformis (Will.), frequent. 
3. Bulimina elegantissirna ($Orb.), very rare. 
4. Bolivint variabilis (Will.), rare. 
5. Bolivina plicata (d’orb.), rare. 
6. Cwidulina levigata (d’Orb.), very rare. 
7. Cassidulina crass& (d’Orb.), common. 
8. Lagena marginata (W. Sr B.), very rare. 
9. Polymorphinn lactea (W. 8z J.), very rare. 

10. Globigerina bulloides (d’Orb.), common. 
11. Orbulina univema (d’Orb.), rare. 
12. Discorbina obtustil ($Orb.), common. 
13. Pulvinulina, Karsteni (Rss.), rery rare. 
14. Truncatulina lobntula (W. 
15. Nonioninrz deprossula (W. & J.), common. 
3 6. Polystomelltt striato-punctatn (F. & M,), coninion. 

/ 

J.), very rare. 

The matrix of the clay is such as could be, and probably has 
been, derived from New Red Mad. The presence therein of basalt 
and chalk is sufficient to prove that it is not merely residual 
from a, former coating of TriasBic strata, a conclusion corroborated 
by the presence of recent marine shells. The condition of these, 
moreover, renders it manifest that, so far from their having lived 
and perished in an ordinary marine deposit formed during sub- 
mergence, the clay containing them must have been borm 
thither with such mincing action as fractured even very small 
shell8 into still smaller fr@grnents, scattering them promiscuously 
throughout the mass. 

It is probable that the ice-lobe which deposited this clay 
moved south-westward past Benevenngh, mingling recent marine 
beds fornied there with the New Red Mar1 which formed the 
floor of the beds, and which it also scraped up. It is consequently 
difficult to  suppose that there was room also for an ice-stream 
carrying similar calcareous Turritella-bearing clay past Beneventq+ 
Point-southward, in this case-to deposit it at Rovevagh aucl 
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even further south on the west side of the Roe valley.* The 
presence of the deposit at these latter points is *suggestive of an 
ice-movement across the county- of Antrim, which would be in 
accord with the east-to-west stria a.bove-mentioned. There is 
no record of striation along the Roe Valley indicative of an ice- 
flow towards the south. 

Upper Boulder-Clay 
a This deposit is very widely distributed, chiefly on hhe hill- 

flanks, and in the low ground, where i t  sometimes arranges 
itself in indistinct drumlins with a northerly trend, as is to  be 
seen near New Buildings. It is to be found beneath the peat a t  
an elevation of l l b 0  feet on the north side of Loughonnore 
Hill, and a t  1000 feet on the flat part of the spur of the same 
hill stretching south-westward. It corisists of light grey usually 
gravelly clay derived from mica-schist, studded with glaciated 
boulders, chiefly of metamorphic grits. Several other rock- 
species alsa occur, such as are named below. Occnsionally this 
boulder-clay contains layers of mnd and gravel, as may be seen 
for example in Altnsgelvin, in a roadside-cutting, descending the 
hill between the Episcopalian Church and Drumahoe. 

The deposit lies more than twenty feet deep on the slope 
forming the bank of the Foyle south of Derry-about thirty 
feet in depth is to be seen in section a t  the river-side-and 
sections are also to be seen, of the depths severallv given, at the 
points mentioned below :- 

I n  Clooney, north of road, E. of Londonderryy 
y, 9,  south 93 

,, Gortgare Lower, loweat parts rid and 
purple, Lower Boulder-clay 1 

,, Sheskin River-bank, south of Faughanvale 
Bridge, 

,, Cornakelly Glen, S. by E. of Eglinton, , 
,, Castle River-bank, over Lower Boulder- 

clay, . . 
,, Brockagh stream, yellow over grey Boulder- 

clay, . 
,, Glenkeen, one and a half.mile south of 

Drumahoe, . . 
,, Stream-bank, descending mountain-side in 

Killywool, grey gravelly clay, 

15 feet 
35 ,J 

30 ,, 

15 ,. 

* A mile westward of Dungiven. See Memoir of Sbeot 18, p. 23. This int is 
almost due south of Benevenagh. I would suggest that the Turritellae E w e  
accumulated in tbis Dungiven Valley, during partial submergence, prior to the 
stage of intensest glaciation, a id  that.the boulder clay containing them wae moved. 
westward as the ground-moraine of Scottish ice crowing Co. Antrim. Search should 
be made for shells, foraminifera and Scotthh rocks in the chalk-bearing boulder- 
clay of Formil, Ashlamduff, &., east of the escarpment. See Mem. of Sheet 18. 



In 'the Iast-me,ntione$ section the boulder-clay contaius, as 
usual, fragmenb of metamorphic grits and white quarte, and 
very f&w boulders, which are ice-smoothed and striated. These, 
however, are so few that, in a vertical section-face of 130 square 
yards, only one boulder of as much as 40 square inches in section 
was to be seen. 

In a section of boulder-clay 30 feet in depth south-west of the 
Donegal Railway terminus in Waterside, scratched boulders 
and pebbles of the following rocks were noticed :- 

Mica-schist and metamorphic grit ; coarse metamorphosed 
arkose ; gneiss, granite, and granophyre ; hornblende- 
schist and hornblende-rock : felsite and white quartz. 
These may be taken as the kinds of rock usually met with in 

the Uppar Boulder d a y .  
According to reports receivedj a well was sunk in Lisnagelvin 

near the road, about hslf-way between Waterside and Drumahoe, 
. Another was sunk 85 feet through boulder-clay into 

through 14 feet of boulder-clay at E rington Factory in Water- 
side. 

r1 

.Sandr~ and Gravelrr, 

In SO far as the reported section in Lisnagelvin Well, above 
given, can be relied on, it would seem as if the lowest portion of 
the Upper Boulder-clay is especially gravelly. This cannot be 
taken as generally true, for, where the grey boulder-clay rests 
upon either Lower Boulder-clay or rock, intervening sand and 
gravel do not appear. On rapidly sloping ground, however, 
where sand and gravel rest against it, a thin covering of modified 
local detritus, possibly with travelled stones, may be seen, as in 
a section exposed in a lane which ascends Ballyowen Hill directly 
from the main road, nearly B mile due 8012th of Lough Enagh 
(Western). La,yers of sand and gravel may occur in the grey 
boulder-clay, as in the section already mentioned, ~ n s  seen in 
descendidg the hill on the roadside leading from Derry to  
Drumahoe. These lay er8 probably represent a dovetailing of 
boulder-clay with the sand of the area represented south of the 
road, a good section of which is to be seen in the small glen due 
south of the church, where the sand is at least thirty feet in 
thickness. 

An interesting section showing the usual relation of the sand 
and gravel to the grey boulder-clay is, to be been in the railway- 
cuttiDg at  Magherwrron, three-quarters of a mile SE, of 
New Buildings, where the sand and gravel are curiously 
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overfolded and rest partly against and partly upon the boulder- 
4 4 

clay (Fig. 7.) 
FIG 7. 

Contorted mnda and gravels overlying boulder-clay, S. E, of New Buildinga. 

The deposit here is of the esker type, and most, if not all, the 
sand and gravel to bo seen in this portion of the sheet hm been 
airnilarly deposited subsequentIy to the formattion of the Upper 
Boulder clay. 

E8hrs and Gmmel-rnozcnd8.- A pronounced ridge abuts against 
Qortica. Hill on the south-east side, and, though now cut through 
in three places by the present natural drainage, may be traced in 
a siauous course for about three- uarters of a mile north-eastward. 
It consists of sand, gravel an 8 shingle, either promiscuously 
mingled or in layers. At one pint ,  opposite the blacksmith's 
forge in !Pirbrack, stratified sand and gravel abut againat 
come shingle. Here there are pebbles of the following rocks. 
ln the list they are arranged in descending order as regards 
abundance :- 

Green sheared grit. 
Grey do. do. 
Schistose micaceous grit. 
Mica-schist. 
White quartz. 
Green hornblendic rock and' schist. 
Pink grmite. 

? Non-metamorphosed grit. 

The direction taken by this esker seem to diow that, at a certain 
stage in the Glacial epoch, the drainage of the melting ice-mass 
was unaffected in direction by the present featurw. The draimge 
was probably in this case on the Burface of the ice. 

At leaat two other small eskers have been met with, one a 
little more than a mile eouth-eastward ot Faughanvde Bridge at  
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the ertstern margin of the she& Another, scarcely reco nisable 

Clonmakctne, about a mile to  the east of Brdargh Bridge. 
A gronp of gravel hillocks forms the picturesque dem- at 

St. Columb's north of Waterside, from which f la t  are= or terrwes 
extend north-oastward, Bouth-ewtward, and south, where sand 
hm been seen in Spencer Road, resting on boulder-clay. The 
latter is exposed in a Pection north of the N. C, Hailway terminus. . Another and more important grou of mounds forms the ground 

and a still mcre striking group occurs at  The Cross, where the 
mounds fan out to the north and north-west, as if this imposinf area ha been one of prolonged discharge for glacier-waters, wher. 

the Faughan Valley above this point was still occupied by ice. 
A plan of tQeee mounds i8 here given (Fig, L)), showing the con- 

as a ridge, except at its southern d. lies in the towii 7 and of - 

on the south side of the Burngibbag % Valley, south of Drumahoe ; 

' O p o  3466 wpncr. 
k '?! '3k MfLC.9 

SCALE. f . .3? , 

Map of gravel-mounds near The Cross, Co. Londonderry. 

ditions which probably obtained when they were formed, prior 
to the removrtl of a great portion of the depmit by the present 
drainage. In this drainage are included the tributary streams at  
The Cross, which cut through sand, &c,, up to 50 feet in thick- 
ness. 

Horaine- hillocks also form the ground south of Faughan- 
vale Bridge, where the de osit has been cut through by the 

inounde here rest. Srnaber accumulations dot t e ground else- 
where here and there: as, for example, at one oint in Brockagh ; 

1 Sheskin River, revealina t R e boulder-clays U on which the 

one in Clonmakane ; one in Glaaakeera ; a P arge mound at  the 

b 
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south-east margin of this area, south of Longhermore Hill; and 
two small accumulations at the heads of the two streams 
which take their rise near its summit, on the north and south 
sides, the former at 1000, and the latter a t  1100 feet above the 
sea. 

Glctcial Hood- G r a u e L N o t  the least interesting member of 
the drifts is that which consists of flat-lying sands and gravels 
stretching along the northern sea-board from the Foyle at London- 
derry to the valley of the Roe at Limavady, and sending offshoots * 
into the valleys whence the water-borne materials have issued, and 
where the flat-lying deposits coalesce with the moraine$. The 
general. level of this extensive tract is about 50 feet above 
Ordiitpce datum, rising to the 75-feet contour in the towii- 
land of Muff, two-thirds of a mile east by north of Eglinton; 
and the greatest height attained by the deposit in this area, 
while it retnains recognizedly Bat, is in the Faughan Valley, 
where it rises by a gradual incline from the coast inland to 
125 feet at Ardmore Eleaching Mills. The materials have 
obviously been distributed by flood-waters issuing fi-om re- 
ceding glaciers over the valley-floor and the low ground border- 
ing the coast, during the final disappearance of permanent 
ice from the region. The deposit mewed as a whole muat 
have extended far out to sea, if we are to judge by the gradual 
decline of its surface-level; and since its formation it has 
been encroached upon to such an extent that its widtkis now 
probably but a small fraction of what it formerly was. I t  is 
bounded along its outer margin by a well marked and sometimes 
precipitous sea-cliff, though a stretch of raised beach and slob-land 
separate it from the. present sea. 

The striking features characteristic of this deposit, both in the 
Faughsn Valley and in the l e d  ground along the sea-front, are 
the peculiar steepsided hollows-.‘ ketkle-holes”-w-hich dot its 
surface, in great nuniber in certain places, hany  of which hold 
lakes or peaty niorasses.* A 1-iew of one of these hollows is 
shown in Plate VL. The two most important lakes are Loughs 
Enagh, eastern and western, wEch are about 48 and 24 acres in 
extent respectively. I n  an  areaof little more than a square mile 
in the vicinity of Lough E n q h  may be counted twenty hollows, 
most of them small and irregular in shape, and some roundish in 
outline. They 
are to  be found as far eastward in this district as the vicinity of 
Faughanvala Bridge, and as far along the valley of the Faughan 
upward as Ardlough, near Druinahoe ; and, beyond the district, 
similar hollows are to be observed near Liinavacly. 

The Faughan River has eroded the deposit, arid laid down 
margining alluvial flats some 15 to 20 feet lower than the glacial 

* 

In some cases they lie in chains of two or more. 

t * Referred to by Cl. V. Sampson as a “chain of lakes” and regarded a& the result 
of vortexes, natural to the confluence of the Foyle and Faughan. “ Memoir of the 
County of Londonderry,” (1814), p. 109. 
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f?ood-deposit, so that the river-flats are bordered by miniature 
escarpments, surrounding islands and peninsulas, 801x10 of which- 
are wooded, and which contribute to  the beauty of the valley- 
landscapes. The river in former times cut into the peculiar hollows 
above described a t  many points, which then formed land-lozked 
bays, of which one of the most striking is that already mentioned 
in Ardlough, The. sides of this " Ketlle-hole " slope at  25'-29' 
to the horizontal, and the bottom holds a small peat deposit. 
The hollow was invaded by the river when it flowed.at a h i  her 
level than at present, for an old river-alluvium, two or t P ree 
feet higher than the present one, now bars the entrance, 
Another interesting case is to be seen beside the road leading 
from Londonderry to Limavady, on the south-emt side, where the 
river has cut away the bank separating it from a well-formed 
" kettle-hole," about a quarter of a mile from Faughan Bridge. 

,The writer has no hesitation in ascribing these hollows to 
masses of land-ice left by glaciers rapidly melting and receding. 
They became surrounded, and possibly in part buried, by sand, 
gravel, and shingle washed down the valleys, season after season, 
during the periods of melting. Finally, when deposition of the 
water-borne materials cea%ed, the buried ice melted, and the 
hollows appeared. 

The irregularity of outline and the steepness of the sidbs of 
these hollows ttre scarcely consistent with formation by eddying 
wators; and the second of those conditions, ty well as the 
general flatness of the depoisit, is against the supposition that 
the '' Kettle-holes '' are merely casual hollows in unevenly dis- 
tributed drift. Wahnschaffe" give,q the following summary of 
the kinds of hollows to be met with in the flat-lying drift 
deposits%of North Germany, viz. :- 

1. Grundmoranseen, comprising the hollaws of the ground- 
moraine country. 

2. Xtauseen, those formed by damming with termintil 
moraine s, 

3. Rinmseea, partly sub-glacial' and partly extra-glacial, 
originated by rushing water. 

4. Eworswnaeen, dug out by the vertical or steep flow of 
water from a melting glacier. 

6. Faltenseen, originated by the water accumulated inside 
glacial fold-li ke dams. 

6. Eitwrosionseen, formed by direct glacial erosion. 
7. Eimtursenseert, formed by the washing out of the material, 

the glacial deposits in sand districts; 

inland ice which had been buried by fluvio-glacial 
deposits. 

' 

underlyinf perhaps a so by the melting away of the remains af the 

t 

+ I' Die Urmhen der Oberflachengestalbung dao norddeutachea FLachlandm 
(1901), p. 207 * 
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The last hypothesia, though so doubtfully presented by 
Wahnschaffe, is that which be& applies itself to the conditions 
met with in the Londonderry flatlands. Some years earlier, Mr. 
George H. Stone,* gave the same explanation, as one of seven 
put forward by him to account for kettle-holes in glacial gravels. 
The present writer? suggested it to account for similar phenomena 
in the gravels east of Lisburn, and Mr. A, C. Veatch ado ts it in 
the caae of hollows in some flatlands of Long id an^.$ He 
writes :-‘‘ When the ice is melting rapidly the outflowing water 
carries off a reat amount of detrital material which is forced 

this action the adjoining fans coalesce and give rise to a com- 
pmtively level plain, called a sand cir outwash plain. . e If 
detached masses of ice are buried in this outwash plain, when the 
ice retreats, these masses melt and roduce a pitted or kettle 
plain,” a description which would? exactly answer for that 
surrounding Lough Enagh. 

A view is here shown (fig, 9) which exhibits a dyke of gravel, 
produced by infilling from above of a fissure which once vertically 

Fra. 9. 

out as alluvia, f fans, and when many streams are concerned in 

’ 

Dyke of gravel in stratified sand and gravel, Caw (from a photograph.) 

trctver8ed the gtratified sand and gravel; the sand and gravel 
here show the beautiful false bedding charwteristic of rapidly 
flowing currents changeable in direction. The view was taken 
on the west side of one of these hollows seen at Caw, 1i mile 

* “Gllaciial Bravels of Maine.” 

rl. Qeol. Survey Memoir of aountry around Belfast (1904), p. 99. 
$ ‘‘ On Underground Water Reaoumea of Loag Island, New York.’’ 

U.S. Geol. Survey, Monograph xxxiv. (1899), 
p. 458. 

U.S. (3eol. 
Survey, Profeaeional Paper No. 44 1906), p. 46. Another view of the famation of 
euch hollows is presented by Mr. 6. D. Hubbard, Bull. Amer. Geogr. Soc., vol. 
xxfix,, Nov. 1907, p. 661, 

’ 
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north-east of Ebrington barracks, where a 1a.r e mnd-pit is worked 
on the north-west side of the main road. T$e sides of the fissure, 
i.e., the truncation of the layera, must have been perfectly even 
when the fissure w w filled with -&ravel ; ancl these-conditions could 
done be consistent with the layers hawing been solid, t b t  is,frozem, 
at the time that filling took place. This proves that frigid con- 
ditions prevailed, even when seasonal floods, carrying gravel, 
still moved over the plain from time to time; and we may further 
infer from the occurrence of &ravel-filled fissures and a covering 
of shingly gravel above, near to the present hollow, that the 
hollow must have still beetl fllled with ice while a considerable 
thicknew3 of stratified sand and gravel w&s grdually heaped U 
and ptlcked around it ; otherwise, the floods heavily charged wit 
detrital matter, andcapable of carrying shingle, would soon have 
filled, and thus have obliterated, all trace of this and other 
hollows. The mass of ice must in fact have lain there partially 
buried for perhaps many years. 

This deposit hm long been the source of building sand and 
gravel for the city, Several iarge sandpits are no longer worked, 
but the material in some is still so much in request that many 
good sections are ctvrrihble, These ummlly show layers of good 
sand, oocasionally white and all fairly (‘ clan,” with alternating 
layers of gravel and shingle, which in some instances is so coarse 
as to euggest deposition from torrential floods, The principal 
rock-species represented in the shingle am :- 

E 

Metamorphic grits, coarse-grained, siliceous. 

Granite, chiefly fine crystalline, pinkish grey, 

Epidiorite, fine-grained, medium, and coarse, 

Sandstone, probably of Old Red age. 
Quartzite, gre (sheared), and red felsite, 

Quarh, white. 
Quartz-calcite rotten stone, peculiar. 

1, 9 )  i, felspathic. 
$9 ,* .fine ), blue. 

,? coarsely ,, reddish. 

usually sheared. 

reddish an ng darker brown porpbyritic, 

Erratics, 

The numerous scattered blocks of granite (referred in previous 
chaptern to Barnemore), of epidiorite, and of other kinds of rock 
which lie scattered upon driRlem and drifted ground alike, h4ve 
already been mentioned, In this division of the map the are 
more numerous south and south-east of Prehen than elsew E ere ; 
but they are to be observed generally thron hout the ara, and 
in Slaughtmanus as far eastward aa Loug$emorre, near the 
margin of the map. These erratics are probably the residue8 
of drifta which once Bpread more widely, and soir~e may have 
come frsm outside Ireland, 
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The blocks on the surface are all well rounded, and rarely if 
ever display ice-scratches. They are obviously waterworn, and 
were probably rolled onward for considerable distances by the 
waters of torrential floods. The waters may have flowed upon 
an ice-plain, beneeth which the boulder-clay was hidden and 
preserved from wholesale erosion. 

ALLUVIAL AND OTHER POST-GLACIAL DEPOSITS, 

Oldest River-Alluvium. 
Issuing from Muff Glen, a great fan spreads outward towards 

the sea-margin, varying in thickness up to  five feet, and thinning 
out toward its boundaries. It consists of clay-mud and fine 
sand carried out by the Mug and Castle riyers, and conceals the 
gravels, which appear along a miniature cliff or scarp againat 
which the raised beach ferminates inland, as has already 
been explained (p. 60). The present drainage cuts through thia 
alluvial deposit, and has laid down marginal flat8 which coalesce 
with the slob-land beyond the raised beach ; from this it must be 
inferred that the oldest alluvial deposit was formed prior to the 
elevation of the land, and the recent alluvium subsequent to the 
elevation. Intermediate alluvial terraces are also noticeable, but 
their relation. to the elevation of the ground cannot well be 
perceived. 

The clay-deposit has been cut through by large artificial canals 
made early in the last century in the course of arterial drainage 
operations; and these, as well as the smaller artificial drains, 
reveai the sands and gravels below the clay. The deposit 
varies from dark brown, when the material is moory, to red-a 
colour which the clay maintains characteristically along the 
outer margin near the cliff. Hence it is probable that the purple 
Lower Boulder-clay seen in the Castle Glen, and existing also in 
the glen at  Gresteel and Gortgare, contributed plciitifully to the 
present deposit, 

It ia a circumstance worth noting in connection with the 
" kettle-holes" of the sand and. avel plain, that none of thew 
are to be observed throughout t f? e oldest alluvial tract, proving 
that this deposit must be distinguished from the other; proving 
also that, had the hollows not been occupied by ice, while the 
former abundant sedimentation proceeded, they would have been 
filled and obliterated, as they now are in the tract under notice. 
They appear again to the eastward, near Faughanvale Bridge and 
Limavady, as alrwdy mentioned (p. 60). 

A thin layer of clay, probably of the same date of formation as 
the above, rests upon a plrttforlri of boulder-clay at Culmore. 
Like the other deposit, its elevation is approximately 60 feet 
above Ordnance datum, and it is bounded by a small cliff formed 
concurrently with the Taised beach. 
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Old River-Alluvium and Recent Alluvium. 
At many poinis along the stream and river courses terraces 

may be seen standing at one or more levels higher than the most 
recently formed alluvium. Such are particularly noticeable along 
the Faughan. At Muff, also, there may be discerned three levels 
of alluvigl deposit lower than the great alluvial fan above de- 
scribed, two of which are older than the, narrow strip which 
margins the present stream at the village of Eglinton. These 
terraces are usually formed of fine sandy mud or silt, occasionally 
gravelly, as when they coalesce with fans thrown out upon the 
low ground by rapidly descending tributary streams from the 
steep hill-slopes. 

An interesting group of deposits is to be seen immediately 
below, i.e. south of Slaughtmanus Bridge, where stratified sand and 
gravel of uneven thickness rest upon layers of warpclay, with 
a surface 10 to  12 feet higher than the present alluvium; and 
an older river-alluvium, a, couple of feet higher than the most 
recent, margins the Meenarnet Burn below the bridge, before this 
tributary stream joins the Burntollet. 

Old River-Gravels, 
The gravels just mentioned probably represent an old river- 

deposit, rather than gravels of the fluvio-glacial stage of deposition; 
a t  least, there is no apparent reason for assigning them to this 
stage. In  flood-time the Burntollet is very turbulent, and might 
well be suppased to have deposited such gravels, after a prolonged 
mild period during which the warp-clay was accumulated. In 
the Feughan valley, which presents many small strips of older 
alluvium, there Reems to be a lack of old gravelly deposits, except 
that formed by the glacial floods, as already described. The 
lower strata of those old alluvial strips are occasionally, if not 
generally, coarser than the upper layers. Thus, above Drumahoe 
Bridge, the lower strata of the alluvial fiat, as laid open in the 
river bank, are formed of quite coarse and even shingly gravel, 
while the upper layer, here as elsewhere, may be described as 
loam. 

The east bank of the Foyle, between Rosnagalliagh and Caw 
by Waterside, is here and there formed of river-gravel. Two- 
thirds of a mile south-west of the Derry Bridge, the following 
section is to be seen behind a cottage-garden at the south end of 
lamnymore ; the beds in descending order are :-- 

Shingly sandy loam, . , I8 ins. to 2 ft. 
Stratified shingle, . , 12 ins. to 20 ins 
Red warp clay, . 18 inn 

f l  
L 

Stratified shingle and gravel, , 4 ft. 

The section is about 12 feet in height, and its surface reaches, 
or perhaps rises abo1-e, the 25-feet contour, end the terrace may 

E 
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have been formed during the raised beach stage of the history 
of this area. Coarse gravel and shingle seen a t  the Ebrington 
Ferry Station probably also belong to a river-deposit. 

, 

Delta- Gravels, 

In  so hilly a district it might be expected that streams drain- 
ing the steep slopes should form deltas where they reach the low 
flat ground, and instances of this are abundant. The coarse 
shingly deposit under recent alluvium at Drumahoe, already 
mentioned, might be claimed as an instance. A still more typical 
delta occurs a t  Ashbrook, opposite T)rumahoe, where a deposit 
has been laid down by what, seems to have been a more volumi- 
nous representative of the present stream which drains the slopes 
at Beechfield; and a striking example exists at the western 
entrance to Clencarn. 

Small delta-fans are to be seen aloug the bottom of a valley, 
now drained by insignificant streams, which run directly north- 
eadwctrd from Cortacwss Lower toward Campsey ; and some 
three others of the same kind, insignificant in size, lie in the 
upper portion of Muff Glen. One fan of about 60 acres in extent, 
partly covered with moory soil after peat,has been formed in Killy- 
wool by strettms descending the steep slopes, where they meet 
the low ground north of Slievebuck. A small fan is to be seen 
about a mile to the west of the same hill in Lettershendony, and 
another, almost concealed by.a thick covering of peat, occurs near 
the east margin of the area on the confines of Slaughtmanus and 
Lougher more. 

Raised Beach. 

A band of raised beach stretches between the flnt-lying sauds 
and gravels and the sea, somewhat less thctn half a mile in average 
width, part of a de osit which ha& commanded a good deal of 

A brief 
account here will theyefore suffice. It consists of marine silt and 
fine sand in layers, with a fauna indicative of littoral conditions. 
The uppermost layer, probably in part through cultivation, con- 
sists of brown loam, with, here and there, moory patches after a 
former covering of peat. 

The elevation of the tract approximately reaches the %-feet 
contour line, and is only a few feet higher at the outer margin 
than the slob-land. The slob-land wm liable to inroads of the 
tide until an artificid embankment w.hq formed, and still later 
further protection was afforded by the railway-line. While 
the, raised beach lies a t  the foot of a cliff formed by marine 
erosion, and rmcl.!e8 the 25-feet contour-line, i t  would be 

attentioxr in the fie P d and in geological literature.* 

~~ 

OR. L1. Praeger, ‘‘ Report upon the Estuarine Clay8 of the North-East of Ireland,” 
Prcc, Roy. Irish Academy, ser. 3, vol. ii. (1892). Also “Raised Benches of N.E. 
Ireland,” ibid, vol. iv., (lass), p. SO and r. 222. Also (with G. Coffey), “The Antrim 
Bsised Beach,” ibid, vol. xxv., Section C, (1904), p. 143, 
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erroneous to maidtain that elevation of land to this extent has 
taken place. The datum level is that of low water of spring- 
tides. These rise at  present as much as 7 ft. 8 inN. above datum 
in Lough Foyle : and, inasmuch as their former representatives, 
when agitated by strong winds from the north, would have been 
sufficient to effect conviderable erosion of such loose material as 
sand and gravel, even when moving across a shallow forahore, the 
actual rise in level of the land may have been less than the 
diflerence between 25 feet and the total rise of spring tides, that 
is, less than 18 ft. 

At the inner side occurs the miniature, but singularly persietent 
scarp-once a sea-cliff, as already mentioned, with a steep descent 
of 12 to 15 feet, traceable from Lissahawley, south-west of 
Culmore, to the Roe Valley at  Lirnavady, beyond the eastern 
margin of the present map. A section is here given (fig. lO), 

Fm.' 10. 
6 5 4 3 2 1  

Diagrammatic section of cliff bounding the raised beach on the inner side, For 
explanation of figures, see text. 

which may be taken rn a generally applicable representation of 
the order of deposits from Willsborough to Greateel, viz:, rsands 
and gravels showing fdse bedding, under oldest alluvial clay, 
and raised beach, with depressions here and there containing penty 
matter. Judging from the Ordnance contouring, the levels of 
the raised beach vary in somawliat remarkable manner, as may 
be seen on referring to the sectional view above, where the 
points touched by the 25-feet line are apyroxima tely indicated. 

1. At Culmore. 
2. At Willsborough, 4 mile E. by S. o€ House. 
3. At Donnybrewer, 1 mile E. by S. of Willsborough House. 
4. Thomastown, still further ectst. 
5. Gresteel. 
6 East margin of Hheet ; the 25-feet line here run8 100 

feet X. of the scarp and parallel to it. 

I 

took place since or at  the time the beach was raised, 
There is thus fair evidence that 8 slight bulging of the ground 

8 2  
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Peat-Bogs. 

Large areas of peat cov*er the mountainous ground in the south- 
east corner of the district. Much of these areas bordering upon 
the low ground is in process of reclamation, up to the 800-feet 
contour line; and on the northern side the peat is bein 

where it rests upon a gently sloping platform, is said to reach 
a depth of 12 feet; but 8 feet would be a safer average estimate. 
On the eteeper slopes and top of Loughermore Hill, 2 feet to 
5 feet in depth have been noticed. The old timber in this peat is 
chiefly birch and fir. In Derryaskin, Brockagh, and Clonmakane, 
the peat in several places, where partly cut in former times, is 
now being removed to a greater depth. 

In the lower ground the peat is almost entirely cut away. The 
chief remaining tracts are in Lettershendony, between Lough- 
land and Clamperland, and in Killywool. The peat in the former 
place forms an interesting deposit. It is six feet in thickness north 
of the road which crosses the bog ; and on the south side of the 
road it  is seen to contain a layer of fir-roots three feet from the 
bottom. These were originally covered with three to four feet 
of peat, of .which a ltLycr two to three feet in thickness has been 
removed. Another bog at Dreenaghan, south-east of Gortnessy, 
gives the following section, viz. ;-- 

fuel rather rapidly up to 1000 feet, The peat on t a a t  cut side, for 

White peat cut away, . 0 . 5 to 6 feet. 
Brown turf, 2 9, 

Layer of fir-roots, 1 )) 

Black peat (Alder branches), . . 4 to 5 ,, 
Another small tract occurs in Edenreagh and Falloward, nearly 
cut away. 

The lowest ground, consisting alike of glacial-flood deposits 
and raised beach, seems to  have borne a general covering of 
peat some 200 years ago-as reported to the writer by a descen- 
dant of  a family which settled there about that time. A hundred 
years ago tracts of peat remained here and there; and a t  the 
present time portions of the oldest alluvial ground over the 
gravel platform, as well as the hollow parts of the raised beach, 
are quite moory. 

In Sampson's "Statistical Survey of the County of London- 
derry," published in 1802, a map is given on which peat-bogs are 
represented between Lough l3nagh an4 the estuary of the 
Faughan, near Culinore. Another tract is shown on the same 
map near Willsborough ; and this bog is referred to is Sampson's 
'' Memoir of the Chart and Survey of Londonderry '' (p. lOS), 
published in 1815, as follows :-" Below Willsborough there runs 
a low bank or" gravel and sand, which denotes the approach 
towards the mouth of the Fahan [Faughan]. This ridge is, how- 
ever but local, for the general tendency of the subsoil i s  to the 



qudity of a rich and loamy clay, in some places bluish, but more 
commonly reddish ; over this lies a peat-moss, the ex tent of whose 
surface is best defined on the map. The depth of this bog ia 
from less than three to more tbaii twelve\ feet.” The extent of 
the bog, as represented by a wash of brown without a definite 
boundary on Sarnpson’s map of 1802, is about 400 acres. 

Intakes. 

A considerable area of the slob or foreshore of Lough Foyle was 
enclosed and reclaimed many years ago. About 800 acres had 
been enclosed by a bank three miles in length, at a cost of 53,000, 
when General Portlock‘s report was issued in 1843”; this having 
been part of a scheme by which Mr. Dargan had contracted to 
enclose for reclamation a space of 2,250 acres. 

Shell-Banks of Lough Foyle, 

Two banks, or ‘‘ ialands ” as they are sometimes called, occur 
a few miles from land in Lough Foyle, uncovered at  IOW tides, 
about one mile and half a mile in width, and two miles and ono 
in length respectively. They consist chiefly of Turritella shells, 
with an admixture of other common shell-fish valvest, the quan- 
tities of which have long been a source of astonishment. The 
account of the banks, as given to the writer by an old man$ re- 
siding near Paughanvale Bridge, who has worked on thd shell- 
beds for more than fifty years, runs as follows :- 

Upwards of 100 people have worked on these beds, off and on, 
for fifty years from Faughanvale, Carrickh ue, Ballykelly, Bro- 
harris, Roe, and Inishowen. The beds are worked in banks six 
feet deep. In  places the shells are fragmentary and much mixed 
with sand, in other places not much broken, and clean. The 
work has been chiefly done at the ebb of spring tides for about 
a week at a time, i.e., twice each month : and five or six loads 
could be obtained during that week by each boat-owner, who 
employed helpers or worked in company with others. 

The enormous quantities in which these shells have existed, 
and indeed are still found, may be judged from the fact that the 
trade in them seems to have existed for a t  least 150 years, and 
that although facilities have lessened for obtaining them, through 
the removal of the highest parts of the banks, the supp1~ in the 
banks is still atbundant. Flirther reference t o  them will be found 

in this Memoir (p. 86). 

* Geological Report on Londonderry and Tyrone, p. 740. 
t Chiefly oystera, mussel, cockle. 
$ Mr. Alex. Robinson. 
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CHAYT.ER VI. 

THE SOUTHERN DIEY"I'1CT. 

BY H. J. SEY~OUR. 

METAMORPHIC ROCKS. 
With the exception of some minor intrusions of basic igneous 

dykes, the only rocks developed in the district are of met+ 
morphic origin. The series includes coaiw grits graduating into 
micaceous phyllites, and less frequently blackish-grey slates and 
bands of blue crystalline limestone. Sufficient evidence is not 
forthcoming within the district described to come to any definite 
conclusions as to  the relative horizons oi the different types 
which occur in it; the whole series being sharply folded and usually 
tilted at  a high angle. The schistose planes developed in the rock 
dip northwards, and where the original bedding is seen, as at the 
junctions of schist and limestone, eta, its dip appears to be in the 
same direction. The dip and strike are fairly constant through- 
out the preJent area, the former being from 40-50 degrees on an 
average. 

The kest sections occur in the numerous post-glacial rock- 
gorges, but the latter are generally so densely wooded that the 
detailed examination of a continuous section is nearly impossible. 

-~ 

Altered Grit8 and Shales. 

Coarse grits with a slight schistose structure occur in several 
localities on the S.W. slopes of Curryfree, ancl also on the high 
ground to  the N.E. These rocks are greyish green in colour, and 
contain transparent and also bluish black quartz grains, pink 
and fairly fresh felspar, a d  occasional red granules of schist. In 
general appearancc and composition they strongly resemble the 
coarse grits so well developed at  Ballygowan, County I)om. East 
of T~~mnasollus, these pit3 are associated with finer and more 
schistose rocks graduating into schistose shales, and in the lather 
an occasional sliver of black slate occurs. Generally speaking, 
the finer the grain of. the rock the more schi8tose and micaceous 
it becomes on metamorphism. 

The most common type of rock in the district is a slightly 
gritty, green or greyieh green, achistose shale, which is associated 
ugdally with a pearly grey micaceous phyllite. The former of 
these rocks weatherwinto a brownish yellow nandy eoil, and the 
latter to a greyish stiff clay, full of nngular slivers of schist, , 
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On the eastern slopes of Killymallaght, the rock iu  a white 
schistose sandstone or quartz-schist, and is the nearest approach 
to a quartzite which was seen during the survey. The rocks 
mapped as quartzite oti the original edition of the map are not 
truly. referable to this type. Somewhat similar rocks form a 
prominent saddle-shaped knoll about two-thirds of a mile N.E. of 
Old Glen, and, so far as one can jndge from tho tilt of the rocks, 
they applar to be higher than the fairly massive beds of lime- 
stone which occur a little to the south in this locality. I n  the 
lower ground near the Foyle and west of Tamnasollus, black 
slates occur, which appear to be quite absent from the western 
side of the map. On the high ground about two-thirds of a mile 
S.W. ot Gortmanly Hill is an old quarry in a narrow band of 
blackbh grey slate, containing calcareous bands, which were 
formerly excavated for lime. 

The largest outcrop of' slate in the district east of the Foyle 
occurs at  Tamnasollus on the Strabrtne road, and from the large 
quarry there roofing dates were obtained. Work here has been 
abandoned for some time, the best bands having been practically 
worked out. 

\ 

Metamorphic Limestone, 

In addition to the foregoing rock8, several calcareous beds and 
bedw of limestone occur in the district, the latter being chiefly 
developed in the vicinity of Bonds Glen. 

On the western side of the area, about half-amile south of 
Tully Bridge, in Clainpernow townland, there is a quarry in a 
schistose blue limestone, the latter occurring in  association with 
an altered basic igneous rock. Nearer to the road, and N.W. of 
the last quarry, is an ontcrop of limestone not previously re- 
corded. One-third of a mile S.E. of Slievekirk, another thick 
band of limestone occurs intercalated in a fine mhistoae grit, 
while a peculiar mottled calcareous limeatone occurs one mile 
S.W. of the same point. On the county boundary-line east of 
Old Glen are several bands of limestone, twenty feet and ,up- 
wards in  thickness, traversed by massive T-eins of white quartz. 
It may be here mentioned that white quartz veins we fairly 
common in t h e  area, a vein from 2-3 feet thick occurring in the 
glen just east of Claudy. On Dullerton Hill angular blocks of 
ferruginous qirartz are common, in which iron pyrites is generally 

Still further east of the county-boundary, and just gresent eyond the limits of the bog, some massive beds of' blue lime- 
stone were found, which rnay be a continuation of one of the bands 
crossing the county-boundary, I n  the rock-gorge of the Burn- 
gibbagli, before it joins the main valley, there are several cd- 
careous bands, the most southerly being good blue limestones, 
which are exposed a.t a waterfall in the stream, and are overlain 
by some twelve feet of bluish boulder-clay. 

Probably the most important oiitcrop of limestone occurs in 
the townland of Ballyholly, about one a n t a  quarter miles S. by 

. 

+ 



72 

w. of Loughermore Bridge over the Burntollet, The section 
exposed here'is at least forty feet i n  thickness, and consists of 
numerous layers of blue and highly crystalline limestone 
traversed by veinlets of whits calcite andsome quartz. Some of 
the bands are more highly schistose than others, and are flecked 
over with dark and apparently slaty particles well flattened out. 
Several other minor outcrops of limestone or calcareous shales 
occur in the district, and are indicated on the map bsjL band of 
cobalt blue colour. 

IGNEOUS ROCKS. 

There were two types of igneous rocks niet with in the dig- 
tricb, viz,, basic rocks of the diabase or epidiorite type and a 
hornblende-lamprophy re. 

The latter occurs to the E. of Cullion, and lies just aouth of the 
southern limits of the map. The former type occurs sometimes 
in association with the limestone beds, as, for example, to the S.E. 
of Tully Bridge and again E.W. of Claudy. In  addition to the 
basic rocks shown on the original maps (sheets 17 and IS), rocks 
of similar composition were found at three or four new localities. 

One of these latter occurrences ia at the old slate-quarry a t  
Tamnasollus previously referred to (p. 7 1). 

Under the microscope this rock is' Seen to consist of a schistose 
aggregate of uralitic hornblende, with altered plagioclase and some 
apparently secondary biotite. A good deal of altered titamic iron-bre 
is present in the form of leucoxene. Some epidote occurs also, with 
secondary calcite and chlorite. 

A little east of Cullion village, and just outside the southern 
rnargin of the map, is a fairly prominelit ridge formed by a dyke 
of lamprophyre, which shows several minor parallel and nearly 
vertical fatilts near tGhe centre of the outcrop. 

In  section this rock is a fairly typical porphyritic lamprophyre, the 
phenocrysts consisting of idiomorphic hornblende, rather altered. The 
ground is rather compacti and finely trachytic in texture, Some 
secondary pyrite and chlorite occur. The felspar3 are too .small for 
accurate specific determination. 

. 

GENERAL CHBRACTER OF THE SUPERFICIAL DEPOSITS, 

The superficial deposits in the district described conuist mainly 
of boulder-clay, with a subordinate amount of glacial aands and 
gravels, which lntter occur for the most part in connection with 
the main river-valley systems, and furnish evidence of the glacial 
flood-waters on the recession of the last ice. In addition, there 
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are extensive deposits of pFat, mainly occurring on the high 
ground, and also some alluvial flats in the river-valleys. The 
boulder-clay is very unequally distributed ,especially as regards its 
thickness in different localities ; but abundant sections varying 
from 3 feet t o  60 feet or more in depth occur over the district, and 
enable a fairly accurate idea of its nature and origin to be arrived 
at. No evidence was obtained duriiig the survey of this district 
that would point to the presence of more than one type of 
boulder-clay, or to the fact that northern material has been 
rearranged by tln icG-movement from the south. In one 
locality boulders of a peculiar igneous rock (lamprophyre) 
were obtained north of an outcrop .of a precisely similar 
rock, and at  a still 'higher elevation. At the same time, as 
dykes of lamprophyre are of fairly frequent occurrence in 
the schists of the district, it is probable that the erratics noticed 
may have come from 5t more distant point to the northor north- 
east. This is very probably the case, especially as a block of 
hornblende-lamprophyre was obtained further to the N.E., which, 
by reagon of its schistosity, was quite unlike any of the other 
lamprophyre-dykes noticed in the area covered by the new map. 

Though many of the rock-knobs on the bare ground were 
clearly smoothed by the passage of an ice-sheet over them, the 
schir?tose nature of the rock has not, lent itself to the, preservation 
of atriE, none of which were aeen. On the older edition of the 
I h c h  map, stria are indicated about three quarters of a mile due 
aoixth of Meenagh Hill, but a8 the locality ha3 been built over 
none are now visible. The only evidence obtainable is that 
furnished by the erratics in the boulder-clay, and thifil is not 
of a very satisfactory character. 

Among these erratics are green schists and coarse epidiorites 
and quartz-porphyry, not unlike that occurring at  various 
points between Cushendun and Torr Head. The largest erratic 
which was noticed, a porphyritic epidiorite, owurs near the main 
road to Claudy, and about 1% miles west-by-north of that place. 
It measures 10 x 6 x 6 feet, and is locally termed the Meskan (or 
Butter-lump) stone. It is quite unlike any rock hitherto found 
in Ireland, or now in the collections of' the Geological Survey in 
the Museum. 

I n  microscopic section, this rock is seen t~ be a very coarsely por- 
phyritic epidiorite, and was probably, in its original conditian, a basic 
diorite or gabbro. The felspar aggregates or glomero-porphyritic groups 
contain a gcod deal of secondary products, including ioisite. The 
ferromagmsian mineral is paramorphic hornblende derived from augite, 
and the former is som=times altered to biotite as a result of continued 
metamorphic action. 

The most characteristic type of erratic, however, is a red granite 
(see p. 30), large boulders of which are of very frequent occur- 
rence and of universal distribution all over the gurface, even on 
the bare rock-summits. These seem to furnish evidence of the 
later phase of the glaciation of the district, when the direction of 
ice-movement was from the south-west. 

- 
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SUPERFICIAL DEPOSITS OF THE COUKTRY BETWEEN THE 

FOYLE AND OLD GT~EK. 

This area lies entirely in the county of Tyrone, and is included 
in the 6-inch maps Kos. 1 and portions of 2 and 3. The north- 
western portion is fairly well covered with drift, while the 
southern consists mainlv of bare rocky ground with minor 
deposits of boulder clay, bog and alluvium. 

Boulder-Clay . 
The boulder-clay area is smooth 2nd gently undulating, the 

deposit being rather shallow as compared with. the districts 
further east. South-east of Keery a stream has cut a steep-sided 
channel in boulder-clay up to 12 feet deep without reaching the 
base of' the deposit ; but only in a few other sections nearer the 
countyLboundary does the thickness exceed 8 feet. On the 
sloping ground next the Foyle River, the boulder-clay is rather 
noticeably full of black or dark-grey slaty fragments, possibl 
derived from the small neighbouring outcrops of a similar roc 
a t  Creeghan, about half-a-mile to the north. Elsewhere in the 

E 
district the boulder-clay is greyish-brown in coloiir, the con- 
stituent pebbles being mainlv grits and schists, with white vein- 
quartz and an occasional pebble of red granite, green epidiorite, 
and green hornblendic schist. In the vicinity of Tamnasollus, 
on the high ground, a good many pebbles of green schistose 
epidiorite were noticed, and, oven on the rocky ground scantily 
clad with heather, numerous boulder@ of red granite were fairly 
frequent. Close 10 the main road at Strabane, and three-quarters 
of a mile south of Meenagh Hill, is the largest erratic of red granite 
seen in the district. It measures, approximately, one cubic 
yard. Another type of erratic met with has heen already 
referred to on page 78, viz., a hornblende-laniprophyre, the 
largest specimen, measuring 2 x 1 x 4 feet, being obtained 
near the S.W. corner of the bog due W. of Slierekirk. Occa- 
sionally the boulder-clay is heaped up in ridges. or drumlins, 

fairly prominent example occurring just west -of Tarnumollus ; 
others are noticeable near the Foyle, atl Thorn Hill, S.E. of 
Meenagh Hill, and in one or two other locdities. Approaching 
the high ground, eapecially in the vicinity of Slievekirk, the 
boulder-clay partakes more of the nature of local drift, the stones 
being largely angular and not far removed from their parent 
source. In such places the clay is usually light grey in colour on 
the top, gradually becoming yellowish or brownish, as the rock 
on which it rests is approached. Good sections of this material, 
from 8 to 10 feet thick, occur on the eaat side of the road 
running south to  Dunnamanagh from the col west cif Slieve- 

5 
i 
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kirk, and also in the stream-cut forming portion of the county- 
boundary, \alf a mile west of the same place. Here sections up 
to  15 ft. occur, the deposit being very clayey and conQaining some 
rounded stones, the majority, however, being angular. ThiB drift 
is, therefore a mixture of boulder-clay and loml dettitus. On 
the hill-slopes west of the last mentioned section, and at  an 
elevation of 900 ft. over Ordnance datum, a large fiake of white 
flint from the Chalk was obtained, probably derived from the 
Cretaceous outcrop of tlre north of CO, Londonderry. 

South-east of Slievekirk and Old Glen is a considerable 
spread of boulder-clay, the best section being exhibited in the 
stream-cut south of the bridge at the latter locality. Hefe a 
section is revealed in the stream-bank varying from 10-30 feet, 
the contained pebbles bejng of the usual local variety, with a 
few erratics of greenish schist, red granite, and limestone. Out- 
crops of the latter rock OCCUI' immediately t o  the N.E. and N.W. 
on the high ground draining into the valley. Some typical 
exposures of good tough boulder-chy up to 8 feet deep occur also 
along the townland boundary-line west of Old Glen. 

Glacial Sands and Gravels. 

Deposits of glacial flood-gravels OCCUF in very small quantity 
in the present area. The largest of these is a t  Cullion, on the 
southern boundary of the map, and has been deposited as a 
delta-fan, where the small stream draining the ground to the eastl 
enters the Cullion valley. Tt is fairly clew also that this gravel 
was deposited at a time when the floor of the Cullion,Vdley waa 
somewhat higher than it is now, and when the volume of the 
tributary stream was considerably greater than it is at 
The material consists of coarse gravel with a little sanr:z? 
pit has been opened in it a hundred yaids or so north of Cullion 
Church. 

01'siinilar origin, bat of less extent, is the gravel area at  Gort- 
messan Church, on the road to  Strabane, and about two mile8 
due west of Cullion. 

Further north, in the townland of Taninsbrody, are two or 
three small gravel mounds, while another one is intersected by 
the county-boundary a little west of Clnmpernow. This was 
once extensively quarried for sand, but has now been abandoned 
for m e  time. 

Rising out of the alluvial flats which OCCWI: on the riglit bank 
of the Poyle, are some low ridges of stratified drift, which are 
noticeable west of Gortniessan, arid again opposite Carrigms. 
These may represen t remnants of higher river-terraces, or pos- 
sibly tlre the equivalents of the raised beach developed on the 
left bank of tho river and further xlorth. 
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Alluvium. 
The alluvial ground consists of bluish tough clay with very few 

stones. The material was once used for the manufacture of 
bricks, is shown by the occurrence of numerous excavations 
along the river-banks. The soil, being iiaturally rather unfa- 
vourable for tillage, has been improved locally by spreading over 
and incorporating with it a shelly gravel obtained at Culmore 
Point, and brought up the river in lighters. 

Sections are not numerous in the alluvium, but some occur of 
sufficient depth to show that it rests on boulder-clay, and that 
occasionally a layer of whitish fine river-sand occurs beneath the 
alluvial clay, and is sometimes interstratified with it. This white 
sandy loam may be seen in a shallow section about half way 
between the G, of Gortmessan as engraved on the one-inch map 
and the houses on the edge of the boulder~clay to the north. 

Peat. 
This deposit is chiefly confined to the high ground S. of Slieve- 

kirk, though traces of the former occurrence of bog oil low 
ground are noticeable in at least one locality where the soil still 
remains dark and nioory. B good deal of the high level pent has been 
completely stripped away, and the underlying soil derived from 
bodder-clay and heal drifts has been brought under cultivation. 
In  general the bogs are decidedly wet, on account of the absence of 
any effective system of drains. The thickest peat banks ooticed 
occurred west and south of Slievekirk, where sections were 
seen from 5 t o  7 feet deep. Around the summit of Slievekirk, 
the peat is U to six feet thick, while t o  the north-east of 

and branches, stated to be oak, are occasionally found in these 
bogs, but are not so nuriierous as in the case of the bogs north of 
Claudg on the eastern side of the Map. 

Old Glen the t K ickness does not exceed five feet. Tree-trunks 

SUPERFICIAL DEPOSITS OF THE COUN'I'RY BETWEEN THE FOYLE 
AXD PAUGHAN RIVERS. 

The whole of this area lies in Co. Londonderry, and is comprised 
in the 6-inch Sheets 21 and part of 22. With the exception of the 
area, lying to the west of the Donegal Light Railway, it is mainly 
upland. The highest ground, forming a kind of watershed, 
occurs about midway between the Foyla and the Faughan, 
culminating in Curryfree Hill (973 ft.), which is a more northerly 
extension of the high ground of Slievekirk, the summit of the 
latter (1,219 ft.) lying outside the coanty-boundary in Co. 
Tyrone. The drainage of the ground west of Curryfree is carried 
down into the Cnxllion Valley already referred to (p. 61, the 
main supply of water coming from the stream skirting the south- 
western alopea of the hill juat named, while north-east of the 



I . 
tl, 

, 77 

s,me hill deep trenches have been excavated in rock, carrying 
the drainage-waters into the Faughan Valley. Many of these 
rock-gorges have waterfalls in them, testifying to their com- 
paratively recent; origin. neing usually wooded, they possess 
attractive scenic features. One of the most typical is the rock- 
gorge in which the Dungeon waterfall occuris. 

Boulder- Clay. 

Boulder-clay is distrihted over nioBt of this area, with the 
exception of the high ground, and frequently occurs in deposits 
of considerable thjckneas. Thus to the south of Curryfree the 
three streamlets which unite to form the head-waters of the 
Burngibbagh have excavated channels varying from ten to forty 
feet in this material, without touching the rock-floor. Indeed, 
with the sin le exception to be referred to later on (p. 79), these 

streamlets draining into the Faughan reveal sections up to 15 
feet in thickness, resting in most cases on rock. In  the southern 

art of the area peat-deposits overlie a good thickness of 
gonlder-clay. The only places where *the boulder-clay is com- 
paratively scanty and thin arc on either side of the Cullion Valley 
in the townlands of Boggsgh and Drumconan, and between the 
last-mentioned townland arid the railway. At the sharp curve 
in the railway west of Bnggagh, a section in a very stony 
boulder-clay up to 40 feet thick is seen in the cutting, and a 
maximum depth of 60 feet may occur at this locality, since the 
rock-surface appears further south a t  the rd- lavd.  West of the 
railway-line, a practically unbroken sheet of boulder-clay 
extends up to the county-boundary, and drumlins are fairly 
numerous. 

As in other parts of the district, the constituent pebbles of the 
boulder-clay are mainly of local origin, but boulders of red granite 
and green schist and epidiorite also occur, along with a few red 
sandatoneand quartzite blocks of small size. Large boulder3 of 
schist and pebbly grit were- noticed on the surface of some 
cultivated ground, relies of a once more extensive distribution. 

sections are t % e deepest to be seen in the district. Some of the 

I 
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Glacial Sands and Gravels, 

Only a, quite subordinate amount of stratified drift. occurs in 
this area, except in the immediate vicinity of the Pltughan Valley 
and Bond's Glen, The material consists of cross-bedded gravel8 
and sands, representing englacial detritus washed out of the 
melting ice-sheet and deposited a t  the sides of streams of con- 
siderable volume, which occupied the valleys of' the present 
streams, but which flowed temporarily nt t\, much higher elevation. 
The most extensive depoaits occur on the sloping sides of Bond's 
Glen, and especially in the angle between that valley and the 



Faughan. The upper portion of this stratified drift is usually 
fairly level, and must have been deposited in a slack water area 
which existed here, following on the re-opening of the post- 
glacial drainage. A section in a glen running N.E., and lying to 
the east of Kildoag townland, shows clearly the relation which 
exist8 between t h h  gravel and the boulder-clay hers and else- 
where in- the disbrict. The former is banked up against the 
boulder-clay slope of the valley, and rests in the boulder-clay in 
a slightly marked ho‘llow, excavated by glacial flood-water just 
prior to the deposition of the gravel. 

These gravels lie very generdly on the western sides of their 
valleys, or at  any rate have a maximum development in such 
positions. 

In addition to the gravels on the edge of the present Faughan 
valley, there is a series of gravel-mounds at  a higher elevation, 
and representing a still earlier glacid drainage-system. Several 
of the mounds, especially those north of the ‘‘ Oaks,” are typical 
enkers with steep bedding and sinuous outlines. The sides of 
these mounds are usually very steep, and a prominent one near 
the road running south from the ‘‘ Oaks Lodge,” and about 1000 
yards from that place, has a. marked depression or “kettle-hole’’ 
in its centre, which is well seen from the high-led road to the 
Ness, on the north side of the Burntollet valley. 

The terraced structure of the sides of the Faughan valley, 
resulting from erosion by drainage-streams flowing at various 
elevations in late glacial and post-glacial time,s, is well seen in the 
neighbourhood of the “ Oaks,” or at Burntollet bridge, looking 
sbu t h -eas twards. 
. The constituent pebble,g of this stratified drift are mainly of 
local origin, with an occasional boulder of red granite. On both 
sides of the valley at the Dungeon waterfall are gravel ridgea, 
deposited under conditions similar to those b~ which the later 
filaci! flood-gravels of the Faughan and Bond s Glen were laid 

North- west cif the ‘( Oak$ ” these flood-waters had their velocity 
lessened, probably by the reduced slope of the ground, or by the 
presence of a large temporary lake, arid immense deposits of sand 
and gravel were laid down on either side of the Faughan, south 
of The Cross, covering an area of over U square mile in the present 
district, and attaining a much larger development further north 

This gravel area is almoat perfectly level where it widens out 
from the Faughan valley north of the Oaks, but it becomes 
moundy and uneven further north, It is ossible that these 

surrounding them, and represent the continuation in this locality 
of the earliest glacial drainage-system, to which the esker-mounds 
and ridges south of the Oaks, and extending north-westwards 
parallel to the Faughan Valley, belong. Minor gravelly deposits, 
in the form of delta-fans, occur at the mouths of many of the 
small streamlets flowing into the Cullion valley and elsewhere. 

own 

(P* 59)- 

mounds, however, are of more ancient origin t R an the flat gravels 
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Alluvium. 

t I 

I 
Alluvial deposits are very restricted in amount in this district, 

’ and are confined to the Cullion and Faughan valleys, and again 
east of Gortin, about one mile south-by-east of New Buildings. 

Peat. 
Peat occurs in some quantity at  the southern end o f  the area, 

under description, and overlies a fairly thick deposit of boulder- 
clay. It is mainly mountain-bog, and, though sections up to ten 
feet were seen in placeg, the average thickness does not exceed 
one halt‘ that amount. During tjhe past few decades large 
quantities have been completely removed, and the underlying 
boulder-clay has been brought into cultivation. 

Tree-trunks and branches of various kinds occur, but are corn- 
paratively scarce, and, despite enquiries, no information as to the 
finding of animal remeius in these bog8 could be obtained, 

SUPERFICIAL DEPOSITS OF THE SOUTH-EAST CORNER OF THE 
MAP, EAST OF THE FAUGHAN VALLEY. 

Boulder-Clay . 
The greater portion of this area is overlain by boulder-clay, 

which on the southern slopes of the Burntollet valley attains a 
thickness of over 20 fee6 in places. The. best sections are seen 
along the stream-courses draining through the bogs a t  this 
locality, and coming from the high ground extending from High- 
land Hill (952 feet) and Boultybracken (941 feet) to Lettermore 
Hill (815 feet). Other good sections are revealed in the banks 
of the Burntollet, especially where the stream bends through a 
right angle, as it does in many places. On both sides of the Yore- 
glen valley boulder-clay occurs, but seems on the whole to be 
rather thin, and i s  also noticeably more stony than usual. West 
of the “Ness” only a few sections exceeding six feet were observed, 
while numerous outcrops of rocks testify to the shallowness of 
the drift in  this area. On the eastern bank of the Faughan 
Valley the boulder-clay is very clayey, and the ground is nmally 
wet and full of rushes. Close to  and south of the Ness water- 
fall is a vertical cliff of boulder-clay over sixty feet in height, 
and, though the base is not seen, this is the deepest mction 
observed within the area of the map. The actual thickness here 
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is probably much greater, for the boulder-clay has filled in the 
old valley of the Bnrntollet, the present one at  this point being a 
post-glacial excavation for some distance above and below the 
fall (sea p. 82). The upper part of this deep section is reddish 
colour, becoming yellowish lower down, but no very sharp line 
occurs between the two types, and the Rtony content of each 
seems to he identical. 
stone pebbles, one boulder of red granite was obtained. 

h the townland of Brackfield, S.E. of Burntollet Bridge, sec- 
tions showing a depth of 15 feet of boulder-clay occur in some 
minor streamlets flowing north into the Burntollet River. 

Besides the usual grit, shale, and sand- ' 

. Glacial Sands and Gravels. 
Glacial gravels are not so abundantly developed in this district, 

but a fair quantity occurs on the slope of the Burntollet Valley, 
and atgain on the southern side. The maximum development 
occurs in Bttrr Cregg townland, while a spread of mound-gravels 
and sand occurs also east of Claudy village. 

J u s t  as in the case of the Faughrtn, we have again indications 
of an earlier and mb-glacial drainage, as evidenced by the occur- 
rence of steep-sided esker-ridges, forming prominent. features in 
the otherwise unbroken smooth slope of the extensive bogs S. of 
the Burntollet. These ridges, which have the typical esker form, 
occur about half-a-mile up the slope of the valley from the river, 
and remnants of a once probably continuous ridge extend for a 
distance of three or four miles to the east beyond Loughermore 
Bridge. 

Alluvium, 

The nlluvid deposits are quite unimportant, and are confined 
to the immediate neighbourhood of the rivers and streams in the 
district. 

Peat. 

The peat deposits here are the most extensive in the country 
surveyed by the present writer, and OCCUPY in the aggregate an 
area. slightly exceeding five square miles. Throughout the whole 
of the area the thickness is on an average over 4 feet, while many 
sections over 10 feet were aeen, especially in the vicinity of 
Lough Lohan, on the Dungiven road, north of Claudy. In this 
locality the peat is very full of branches of trees, while trunks 
and roots are numerous in the small bog west of Lettermore Hill, 
A portion of the bog on the high ground south of Barr Cregg 
does not appear to have been cut at any period, the thickness of 
the peat being estimated here at about four feet, 

Y 



LATE-GLACIAL AND POST-GLACr AL DRAINAGE. 

The main drainage-valleys of the diRtrict are essentially of 
pre-glacial origin, the post-glacial modifications consisting in the 
excavation of a steep-sidcd notch in the old valley-bottom. In 
only one or two instances has the post-glacial stream wandered 
from its old channel, nnd then only for a short distance. On the 
re-opening of the drainage at  the close of the glacial epoch, large 
volumes of water draining off the ice-sheet flo- ed for a time fairly 
high up the slopes of the old valley,possibly between the higher 
ground (on the south) and a remnant of ice occupying the valley. 
At this time, and for a short period, a certain amount of erosion 
of t.he boulder-clay filling ttie valley took place; but, on the 
gradual slackening of the current, deposition of gravel and sand 
went on, resulting in the formation of gravel terraces, which 
are conspicuous features in the district. Evidence of the velocity 
and erosive power of the flood-wsterg, prior to the accumulation 
of the stratified drifts, is clearly seen i n  many placeu. This evi- 
dence takes the form of vertical cliffs cut into the boulder-clay at 
places, well above the present stream-level, where the flood- 
waters, for one reason or another, were obstructed in their onward 
flow and sharply turned aside. Thus, on theoutward side of the 
curve, the comparatively aoft boulder-clay was rapidly excavated, 
juat as is the case in a modern stream-bank where the river 
changes its Curve abruptly. These scarps are all concave and of 
limited length, and from their pmition could only have been 
formed under the conditions jus t  mentioned. 

A couple of good examples occur on the northeru side of the 
upper and middle of the three streamlets which unite together 
half a mile north of Curryfree Hill. That on the upper dreamlet 
may be seen just east of the houses south of Curryfree, seme 50 feet 
above the level of the present stream, and there is no evidence 
of any corresponding high-level denudation above or below the 
locality. 

At a much earlier period, and just before the land-surface 
again appeared above the ice, a considerable amount of water 
waa curried along in englacial or sub-gla,cial channels, the coumes 
following roughly the lines of the present valleys, but much 
higher up their slopes. I t  is to  these flood-waters that we owe 
the long esker-like ridges of finely bedded sand and coarse gravel 
which border the southern lip of tha old valley of the Faughan 
for a distance of nearly two miles. A very similar set of ridges 
occurs on the southern slopes of the Burntollet valley, rising up 
in steep saddle-shaped ridges through the peat, which cover6 
them to a depth of several feet. It is reported at this locality 
that gravel underlies the peat along the southern side of this 
valley, and this would correspond to the later flood-gravels men- 
tioned on page 78 as occurring N. of the OakEl. 
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Just above the “ Ness,” i.e., on the east, the Burntollet river 
has evidently lost its old channel, which lay a little further 
outh. ThiR being filled up with boulder-clay, when the streams 
began to flow again, the river-bed above the Neis was raised up 
considerably, 80 that the stream flowed northwards or north- 
wesfwards over its northern banks. A little further on i t  
wandered south again, being diverted by the rocky bluffs as soon 
as it had cut down to rock-level throi.~gh the overlying boulder- 
clay, and presently it mt across its old rock-bank nearly at right 
angles. At this point, as the strestn passed from hard rock to 
boulder-clay, the latter formation was rapidly excavated, result- 
ing in the rapid lowering of the bed of the river at this point, and 
the consequent production of a waterfall. 

The gradual recession of the fall and its change of position 
from time to time have produced the picturesque scenery at  the 
Ness, one of the most frequently visited places in the county of 
Londonderry. 

Minor waterfalls occur in several localities, the best being the 
Dungeon Waterfall, already mentioned. Another occurs S. W. of 
Curryfree hamlet, near the southern outcrops of limestone on the 
head-waters of the Burngibbagh river, and a third south of 
Farmhill. All these falls have been cut back for approximately 
equal distances (two-thirds of a ,mile) from the points a t  which 
they presumably had their origin, viz,, from where the tributaries 
enter the main and pre-glacial valleys. 

On the north-west flank of Curryfree is a well-marked dry 
gap cut through the western slopes of that hill, and running in 
a N,E. and S.W. direction. Similar and parallel gaps, but less 
clearly marked, occur to the south-east, crossing the watershed, 
and now occupied with peat deposits, The direction of flow of 
the waters which cut these gaps is not determinable with 
certainty, owing to the absence of gravel deposits at either end. It 
is probable, however, that a t  any rate the best developed one wapl 
cut by the water which drained westwards from the high ground 
about Slievekirk, and which, owing to  the presence of ice in 
the Cullion Valley and on the high ground, was diverted towards 
the north-east across the western slope of Curryfree, formin 
its prtlssage the notch in the hillside, which is a well-mar ed 
feature in the landscape at  the locality. 
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PART 111.-ECONOMIC GEOLOGY. 

CHAPTER VII. 

ECONOMIC GEOLOGY-GE NERAL. 

Brick-Cla y . 
Considerable quantities of bricks and tiles of good quality 

have been made in the past from the lower boulder-clay deposit, 
found beneath the alluvium at Burnfoot, in the north-western 
district. (S. B. W.) 

There are no brick-works in active operation within the 
western district st the present time. 

In former yoars there was a brick-factory to the nDrth of the 
cemetery of Londonderry, but it has long since been abandoned, 
The bricks were manufactured from the boulder-clay. 

At Culmore (as mentioned on p. 39) there is an alluvial 
deposit to the west of the raised beach that is well suited for 
the making of bricks and tiles. The dluvlial deposits in the low 

round to the N. and W. of Carrigans seem also to be well suited 
for similar purposes. (A. McH.) 

Building Materials, 
Thc. stone used in the constructions of most of the houses in 

the city of Londonderry is of loed rock (the schist and grit 
series), whiliJt same of the more recent structures are built of 
materials from a distance. For instance, the new Guild Hall is 
built of Carboniferous sandstone from Scotland. The new R. C.  
Cathedral, on the other hand, is constructed of schistose grit from 
the Prehen quarries on the east side of the Foyle, a coiiple of milea 
to the S. of Londonderry. This stone is very durable and of 
pleming tint. 

The slate-quarries south of Londonderry have been described 
on p. 36, and are now illustrated in Plate VIP. (A. McH.) 

Numerow quarries have been opened in the region atretching 
eastward from the Foyle to  the margin of the present map, many 
of which give stone which would form a good building material. 
One may be especially mentioned, namely, that at Ballyoan, east 
of Lough Enagh, which yields bluish grey, fine-grained, and grey 
coame maaaive grit, with vertical cleavage-planes. Much Jnaterial 
for building may have been obtained from disused qugrries 
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throughout this portion of the area; and that required for the 
construction of the sea-embankment was taken out of the largo 
quarries, as already mentioned. LimeRtone has been quarried at 
Warldeshinny and in the adjoining townlsnds of Glenderowen, 
aa well as in Dunhugh, Tamnaherin and Killywool and at  New 
Buildings, probably for burning: but a t  not one of these points 
is the limestone a t  present quarried. 

I n  the southern district, materid suitable for rough walling 
and rubble-masonry is obtainable from numerous quarries in the 
schistose rocks. 

Slates were once obtainable of small size from the quarry at  
Tamnasollus in the southern district ; but work here, as mentioned 
on p. 71, has been stopped for a long period. 

Limestone is extensively quarried in  Bond’s Glen, and is burnt 
on the spot. Very numerous kilns of a primitive kind are dotted‘ 
over the whole area, and limestone is brought from a distance 
and burnt a3 required. The common use of peat as fuel 
necessitates the breaking of the limestone into small pieces. 

(J, R. K.) 

(H. J. S.) 

The red sands of the older glacial gravels that occur on the 
high ground to the west of Domy Ialand afford excellent material 
for building and similar purposes ; but unfortunately the heavy 
covering of later boulder-clay increases the cost of digging out 
the sand. The sands of the later gravels that occur in the 
vicinitv of the Old Race Course. to the north of Pennvburn. are 
well siited for building, and there is a good supply to  be ‘had. 

(A. McH.) 
The irnportaht gravel pits a t  Caw (p. 62) ind other places 

have been described under the head of glacial sands and gravels 
in Chapter V. 

Sand and gravel occur in numerous localities in the south- 
eastern district, and small pits hare been opened up in many 
glacea. None of the pits are of any great extent, and they 
merely supply local needs in the way of material for mortar and 
concrete. (H. J. S.) 

(J. R. K.) 

Road-Metal- 
For roadmaking within the city-limits, many varieties of 

stone have been used from time to time. Paving setts have 
been imported from Scotland and Wales, while some came from 
Newry, in Co. Down. Lately, a good sett has been used that is 
made from the granite of Carrigmt, Co. Donegal. The Strand 
Road to the Lough Swilly Railway Terminus is now laid with 
these setts, Tvhich appear to be very suitable. 

The stone used near the city for ordinary macadamisi’ng mostly 
comes from the diorite masses of Fincarn to  the N.E. of Buncram, 
beyond the area of the present map. This material is also used 
in the north-western district, (A. McH.) 

3 
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The chief purpose for which the grits are at present quarried 
in the eastern district is for rond-inaking. An epidiorite dyke 
in the disused quarry in Gortinny, a short distance south of 
Eglinton, seems to have supplied a large quantity of material for 
this purpose. Another in Fincarn has been used for road-metal 
(see p. 51), but it has net been much quarried ; and openings have 
been made upon massive sills of the same rock-species in Warble- 
shinny, where it is a t  present being worked. 

Some of the grits in the south-eastern ditjtrict are extensively 
quarried for road-metal; but the main supply of the latter for 
the county-roads ia obtained from the basalt quarries near Castle- 
rock. A good deal of the, basic igneous rock W. of Claudy is 
broken up for road-metal, and is used locally with fair results. 

(J. R. K.) 

(H. J. S.) 

W at er-Supply 

The streams and shallow .wells are the principal source of 
water-supply in the north-west area of the Londonderry Sheet. 
Some of the better-class houses, however, possess deeper wells, but 
no information could be obtained as to the beds through which 
they were sunk. (S. B. W.) 

The water-silpply of Loncionclerry is nininly obtained from 
reservoirs constructed along the course of the Creggan Burn, and 
lying a mile to the westward of the city. 

There are three reservoirs, the highest, which is dlso the smallcst, 
being on the 305 feet contour ; the second is 25 feet or so lower, 
and the lowest is about 200 feet above the datum-line. 

The catchment area supplying the three reservoirs is small in 
extent, being only a little over a square mile. The pressure is 
ample, and the quality of the water is good. 

There is an auxiliary reservoir constructed a t  Killea along the 
burn flowing from the high ground by Millbrook Bridge, three 
miles west of the city; the elevation of this reservoir is about 
300 feet, but the catchment area, is small, being under a square 
mile in extont. 

A little to the north and west of Foyle Hill House there are 
two small reservoirs constructed on the high ground which are 
used for private water-supplies. (A. McH.) 

The east side of the city, Waterside, obtaiiis its water-supply 
from a reaervoir situated about a inile to the' south-west, For 

'many yeam the supply-reservoir wm of small area, in the town- 
land of Taxmymore; though it was supplemented by another 
about 200 feet higher up on the hill-side, at the 500 feet contour, 
in the townlnnd of Corrody. That in Tnmnymore has within 
recent years been increased to more than double the size, by 
extension southward into the adjoining townland of Boliea. 

. 
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Mr. W. J. Robinson, C.E., City Surveyor, has kindly supplied 
the following note :-<‘ The supply to the Tanmymore Reservoirs 
is obtained by rneans of a catchment dra.in about two miles long 
constructed with earthenware pipes which runs along the face 
of the hills above Yrehen. The water passing from the streams 
is caught by concrete tanks, and conveyed by this catchment 
drain to the Tamnymore Reservoirs.” 

Wells for  private supplies have been. sunk at  a few points, 
oue of which has already been mentioned (p. 57). It traversed 
85 feet of gravelly boulder-clay over gravel, and was made for 
the supply of cz new house in Lisaagelvin, three-quarters of a 
mile east of Waterside. Another wa8 sunk at Ebrington Factory, 
through 14 feet of blue boulder-clay arid 138 feet of schist with 
hard grit bands, and yielded 3,000 gallons per day. A third was 
sunk on the premises of Messrs. Watts, t o  a greater depth than 
that at  Ebrington, but without satisfactory results, A shallow 
well, 14 feet through sand and gravel, near a farm-house in 
Stradreagh Beg, east of Lough Enagh, yields a good supply of 
somewhat hard water; and on the west side of this lake, in the 
new Asylum grounds, an important well was formed for the 

mpplied by Mr. M. A. Robinson, C.E., is as follows :- 

i 

. 

SUUpFly of the institution. A vertical section of the well, kindly 

Feet. 
Sand and Gravel . 27 

9 Sock 5 

Rock . 4 
I;oose Shale 8 
Rock 6 

Rock . 2 

A spring was struck in the soft rock 72 feet down. 
Judging from the material which had been brought to the 

surftwe, as well as from the details of the section, thcground 
bored seems to consist of faulted phyllitic schjsts, below sand and 
gravel with boulders. The level of the water in this well seems 
to correspond with that of the lake. 

Loose Shale ’ . 20 

Rotten Shale’ .* . 4 

(J, R. K.) 
The chief source of water in the southern district is from springs, 

which are mther abundantl on the lower slopes of the hills, and 
from shallow wells sunk down to rock-level beneath the drift. No 
deep sinking was heard of in the district. (H. J. S.) 

Sea-Shells. 
Reference has already been made in this Memoir (p. SO) to the 

enormous quantities of shells taken from Lough Foyle’s banks, or 
from what me soirietirnes known as shell-islands, for agricultural 
purposes. The shells are still obtained and carted inland for 



several miles as a substitute for lime upon the land, selling at $1 
per boat-load. In  the enlarged edition of Boate’s “Natural History 
of Ireland” (1726), p. 161, a conimunication made by Samuel 
Nolyneux to the Royal Society is included, dealing with this 
practice in some detail. On p. 163 we read that, near Lough 
Foyle, “about 30 years ago they made lime of the shells and 
manured their land with it ; but a poor countryman, that out of 
laziness or poverty had not provided to make lime, threw the 
shells unbiirnt on his land ; his crhp proved 8s good as his neigh- 
bours ; and the second and third crop better, and all took the 
hint, and have used them so ever since,” i.e., urrburnt. Sampson* 
states that ‘& the shells are chiefly oyster, mussel, cockle, and 
cockspur,” and. further that the farmer generally bespeaks one 
or more boatloads; he lands them himself, paying at the rate of 
6d. per barrel of six bushels . . . two barrels form load to 
a good horse; from 30 to 60 barrels are given to an acre.” 

Turritella shells, mentimed as ‘‘ cockspur” by Sampson, occur- 
in this deposit in amazing abundance, and, in parts of the banks, 
are considerably free from admixture. Generally, however, they 
are the prevailing compor,ent of a mixture of sand and-frarmients oE 
mussel, cockle, oyster, &c.; and, as well as being use3 for the 
lard, they are also conimonly used as gravel for entrance-paths 
to the farm-houses built on the low ground. (J. R. K.) 

* Statistical Survey of the County of Londonderry (18029, p 274. 

L 
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CHAPTER VIIT. 

ECONOMIC GEOTNGY. -SOILS. . 

BY J. R. KILROE. 
-____-p- 

In  presenting the following account of the Soils formed within 
the area of the special Londonderry Sheet, it is not only inte- 
redting but inspiring to know that work of a similar kind, if of 
a less detailed character, was undertaken in this very area early 
in the last century. In this respect perhaps no district in Ireland 
hm received so much attention, a t  least at  so distant a date, ZLS 
that of the north of the County of Londonderry. 1.he relations 
subsisting between intelligent agriculture and the natural condi- 
tions and resources of the ground were indeed early recognised, 
We trace, in the successive works of Sampson, Portlock, and 
Kane evidence of a progressive interblending of agriculture and 
geology, 8 deepening of the foundations upon which their mutnal 
relations rest, and an enlargement of the area of observation and 
description. 

Sampson, whose remarkable works have already been men- 
tioned, allowed little to escape his notice, and in his larger 
Memoir especially connects the methods of agriculture with 
the natural conditions of the area. which he described. Port- 
lock in 1837 gave a general account of the Hails near the 
city of Londonderry, on the west side of the Foyle, iii the 
section on Productive Economy in the Memoir of the Ordnance 
Survey of the County of Londonderry, Vol. I., p. 300. Six 
years later, Portlock, in his report on the Geology of London- 
derry and Tyrone, described the economic aspects of his 
subject, including an account of the soils. He also gave an 
account of the founding, purpose, and working of the Templemoyle 
Agricultural Seminary ; notes upon the agricultural methods in 
vogue, with returns and profits ; and he stated that, by the desire 
of Colonel Colby, his chief in the Ordnance Survey, he established 
at Belfast a laboratory for the examination of soils, which was, 
however, “broken up” in 1840. Kane, in his work on the 
(‘ Industrial Resources of Irelrcnd,” treats of the country 
throughout, and furnishes some valuable data, such cannot be 
lost sight of, when the comparative fertility of land in different 
places is scientifically conaidered. 

Confining our references here to the works of Sampson and 
Portlock, it ia unfortunate that the interesting books by the 
former author are not now easily procurable, for which reason 
further reference to his descriptions may be permitted. Sampson* 
mentions the existence of pent at  various points from which it 
has been long since removed. Thus it seems to have formed a 
covering on parts of the ground between the Foyle and the 
“ Fahan ” (Faughan), and upon the low ground in the vicinity of 
Willsborcjugh. Tn the removal of the latter covering, he informs 

, 

* A Memoir explanatory of the Charb and Survey of the County of Londonderry 
by Rev. (3. V. Sampsov, 1814. 
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us that a depth of fourteen inches was left by Mc Scoff, as a 
basis for cultivation, and that subsoiling was practised with 
bullocks to break up the '(lower bind " and I' bring up the rich 
clay beneath." The further treatment of this and other tracts 
is described, as well as their productiveness. The rotations in 
vogue in different places are given, into almost all of which flax 
entered. Wheat was grown in several places, barley less fre- 
quently, and oats formed the staple cereal crop. Lime was 
extensively used ; the quarries where the limestone was obtnin- 
able are mentioned, and the various qualities are compared, the 
prices of the lime and limestone being given (pp. 271, 272). 
One of the most interesting chapters in the book is that in which 
Sarnpson sketches the history and gives details of manuring 
with 'sea-shells, still to some extent practised. Reference has 
already been made to  this (p. 86 of thie Memoir). 

Portlock," after describing (p. 649) the climate, and the neces- 
sities and facilities for and cost of drainage, opens his section on 
soils with a reference to Professor Johnston's observations in the 
following terms (p. 688): '' The cause of great fertility, or of 
remarkable infertility in soils, if dependent on the presence or 
absence of some articular salt essential in a very minute 

ascertained by the most accurate analysis, still careful examina- 
tions of soils, though not carried out to an ultimately rigid 
analyais,are useful in discovering the more marked deficiencies, and 
inciicating the causes of the physical qualities of the soil." He then 
gives the results of analyses (p. 689), showing the composition of 
soils in the country, from which the following table is taken of 
those occurring within the area of the present Londonderry map. 

COMPOSITION OF SOILS. 

quantity to the rig K t constitution of peculiar plants, can only be 

Parish. Tow nland. 

Carnakilly Upper, 

Carnamuff, ... 
Drumaneeny, ... 
Donnybrewer, .. 
Dunlado Glebe, .. 
Gllassrrkeeran, .. 
Eillywool, ... 
Longfleldmore, ... 
Minegallagher, ... 
Moneyhanagan, ... 
Monnaboy, ... 
ruuyvem, ... 

Nature of 
Rock. 

Mh-Whist, 

$9  

7 Diluvium, 

1 )  

Mica-schist. 

11 

1, 

? Diluvium, 

Mica-schist, 

19 

99 

$1 

$ 
B" 
- 

9 4  

4% 

6 7  

11'6 

126 

6 8  

7'1 

7'1 

7'8 

3.2 

126 

66  - 

- 
2 r; 

a4 
&i 

11'6 

6'6 

108 

16 3 

14'3 

1 5  

116 

11'6 

18'8 

60 

104 

7 3  - 

8&8 

106'7 

1263 

107'2 

75'7 

1104 

869 
121s 

11k6 

1120 

80.3 

1429 - 
* Report Beol. Londonderry, &a, 1843. 

- 
b G  

88 
3g 
a 0  

761 

75'3 
436 

51.7 

925 
726 

84.0 

61'4 

49.2 

W8 
809 

386 - 

0 

63  3 3  

6 6  4 2  

6'3 2 2  

6 1  2 0  

10.4 3 3  

6.7 25 

7 9  1'8 

4'6 2 4  

6 6  3'3 

80 39  

6 8  2'7 

6 2  - - 

Total. 

1943 

2026 

1969 

1949 

2088 

400'6 

198'7 

198'8 

196'3 

2009 

202'7 

200% 



Portlock also gives the sizes of farms (pp. 660 and 691 j rotation 
of crops (p. 692) modes of cultivation, and methods of improve- 
ment (p. C;99), thus illustrating the range of the observations 
undertaken by the Ordnance Survey in 1834. 

It will be noticed that, though the above table of soils seems 
elaborake, and was, indeed, elaborate for the time, there is no 
attempt at  classification as regards the nature or geological origin 
of the rock-covering which has been analysed. The soil may 
have been directly derived from the rock upon which it rests, or 
may have been one of some five other kinds of coverin 
commonly met with throughout the district. Again, the limit an 
degree of fineness of the “fine insoluble matter” of the soils is not 
specified-an important point in determining the rapidity or 
sluggishness of the movements of water in the soil. 

It is idle now to apeculate how far the soil-department of the 
Ordnance Survey might have gone in developing what has since 
become an important branch of agricultural and geological re- 
search. The work seems to have been considered inopportune, 
and was discontinued, as we have seen, in 1840. Since then, 
other countries have taken up the work in order to.meet the 
growing demands of scientific agricultural inquiry. With similar 
objects in view, the soils of the Londonderry district have been 
sampled during the survey of 1905-6, and submitted to detailed 
examinations in the Survey laboratory. Various methods of 
soil-analysis are now employed in British and foreign agricultural 
laboratories, particularly in the long-establishe$ institution of 
Ruthamsted, in Harpenden; and the system of sampling and 
analysis adopted a t  present by the IriBh Survey must be largely 
based upon experience gained in other countries. The writer 
has described certain soils in recent Survey memoirs on the 
Dublin, Belfast, Cork, and Limerick districts. Jn the present 
case, the detailed work of analysis has been carried out under his 
supervision by Mr. T. Hallissy, B.A., who was speciaJly attached 
to the Survey for the purpose, and the results will be given below. 
Prior to this it is necessary to present a general view of the 
soils; and a classification upon a geological basis seems to be 
natural a t  first sight. In  this area of some 200 square miles, 
the following main classes of soils may be distinguished :- 

I,-Soils formed chiefly from decomposing rock mingled as 
they usually are with remains of drifted materials. .The areas 
represented as bare rock, on the map accompanying this Memoir, 
usually show a more or lees clayey covering, which may vary in 
thickness from n few inches t u  a couple of feet, The technically 

bare,” that is, driftless spaces, may therefore be well-cultivated 
arable pound, through which, however, knobs and patches of 
the solid crust appear at  frequent intervals. 

11.-Soils derived from transported niaterials, which may or 
may not correspond with the kind of material which the under- 
lying rock would yield upon disintegration. We may briefly 
term these drift-soils. . 

8 



91 

11I.-Soils which are in the widest sense alluvial soils in 
origin, and which include soils connected with coarse gravelly 
deposits, as well. as tbose which are derived from the finer 
varieties of alluvium . 

1V.-Soils of organic origin, consisting for the most part of 
peaty matter-inoory soils. 

V.-Soils formed of raised beach or enclosed slob or fore- 
shore. 

There is little doubt that certain points of resemblance may 
easily be discovered between soils of entirely different origins, and 
that some of those grouped together, as of the same origin, may 
manifest entirely differeni; physical properties ; yet such cases 
furnish a justification for more detailed subdivision, rather than 
an argument against the utility of scientific grouping. 

As regttrds Group I. above given, the metamorphic rocks 
throughout the district are fairly uniform in composition, for 
which reason the directly-derived soils do not materially differ in 
the quantity and variaty of naturally occurring food-materials 
that they supply to the plant. A few exceptions may be 
mentioned, namely those which form shallow coverings over 
limestone banks (No, 11 in the following Tables) and over 
igneous rocks (No. 7). The natural drainage of this directly- 
derived group depends upon the depth to which disintegration 
has gone on, and whether the rock beneath has a distinct rubble- 
head or not. If it has, and this is the usual case, the soil is dry 
and the texture is sandy, rendering i t  free-working ; it is, more- 
over, characteridcally red, through the oxidation of waters con- 
taining ferrous compounds rising into the. soil froin beneath, in 
greater proportion than is the case with the s d s  which cover 
boulder-clay. In  many cases the rock is but slightly shattered 
beneath the soil, and little facility is afforded for sub-irrigation. 
During wet times, therefore, in such cases, the water escapes 
over the surface of doping ground, as is to be seen in Fdloward, 
south of Templemoyle, chilling, if not destroying, all but the 
coarsest vegetation, unless measures are faken to prevent thie. 

Group 11. must be subdivided into boulder-days and sand arid 
gravel deposits ; and between these intermediate varieties may be 
traced, such as “boulder-clays ” containing little 8‘clay,” and sand 
and gravel with so considerable a proportion of clay and silt as to 
render them undesirable for builders’ purposes. A strong con- 
trast, however, prevails between these subdivision9 in respect of 
the facilities afforded by sandy and gravelly subsoils for the escape 
of soil-waters and subsoil-waters and the difficulties presented by 
the boulder-clays. Ordinary glacial sands and gravels which 
belong to this group usually form uneven hummocky ground, 
which further facilitates natural drainage. In  this particular the 
surface and drainage differ somewhat from those of the sands 
and gravels of the next group, which are flat-lying, and are to 
some extent dependent upon good outfall for soil-drainage, which 
may have to be artificially supplied., 



92 

Group ‘111. includes depoaits of several kinds laid down in 
water under a variety of conditions and a t  different times, ranging 
back to the period when permanent ice was disappearing from the 
surface of this country. Thus the deposits range in  texture in 
this district from the-coarse gravel and shingle of‘the glacial flood- 
gravels borne along the watcrcourses from the melting glaciers, to 
the finest silts and clays deposited along the margins of present 
dreams, when the low-lying flats am visited by occasional floods. 
The textures of the soils fornied from the deposits can best be 
judgcd from the tabulated results of the analyses. It may here 
suffice to say that the true alluvial earths in the steeper valley8 
cansist usually of fine sandy loams, with a certain proportion of 
hurnous, often peaty, matter ; and those in the flats of the more 
open tracts consist of clay, silt, and very finc sand, mingled with 
decaying vegetable growths. The surface-layer of the boulder- 
clays on gently sloping ground csnsists of material which closdy 
resembles the alluvial earths just described, though riot dis- 
tinguished on the map as alluvium. This accounts for the 
boulder-clay sods in such positions being usually much more clayey 
than the suhsoils. An indance of down-wash soils of this kind 
is giver1 in No. 14 of the present list. 

The soils of Group I V .  cover wide areas on the flanks and 
along the foot of Loughermore and other hills, from which the 
peaty covering has been iii part or almost wliolly removed. 
Group V. consists chiefly of silts and -fine sea-sand, mingled (i) 
in the raised beach with remaining portions of the peat which 
once extensively covered this low ground, and (ii) in the enclosed 
reclaimed slob with humous matter after marine growths. In 
both cases sea-shells are of fairly common occurrence, though 
naturally occurritig shells, i.e., those not applied as manure, are 
chiefly, if not wholly, confined in  the raised beach to the sub- 
soil. The water-table in the slob is of course within 18 inches t,o 
30 inches of the surface, and that of the raised beach depends a 
good deal upon the depth and thoroughnees of artificial drainage, 
usually occurring about 3 to 5 fest down. 

The naming of the soils in this Memoir is based upon the 
relative proportions of fine and coarse matters ascertained by 
analysis to exist in the “ fine earths ” dealt with, and according 
to the following general scheme. “Fine earth” for the purposes 
of this Memoir is material that has passed through a sieve with 
circular holes 2 mm. in diameter. The name assigned to an 
earth so obtained is determined according to  the relative amounts 
OP matter present that are fiiier and coarser respectively than 
*01 mm. in diameter. The names and percentages are given thus:- 

,/ 

Name. Percentage of Material 
finer than *01 mm. 

clay, * . more than 20 per cent. 
Clay -loam, . 15 to 20 ,, 
L o a m .  I 10 to 15 ,, 

Sand, . .. . leas than 5 ,, 
Sandy loam, . . 5 to  10 ,, 
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LOCALITIES, DESCRIPTIONS, and MECHANICAL ANALYSES of SOIB collected a within the AREA of the LONDONDERRY SHEET. [Toface p .  53. 
~~ 

Percentage of Material. 

Sit ntion and Aspect 1 I 

Origin of Soii. Locality 
Index Letter 

No. of and Nos. on 
Sample. the 1" Geor. 

Map. 

- 

No. of 
Sample. Descriptim of Subsoil 

(material immediately below the soil). Drainage. 

- 

Description of Soi 3elow 2 mm. 
Fine dismeter. earth.) 

84.75 

8354 

81'87 

87'19 

85-90 

82.55 

85'96 

8655 

, 7633 

8254 

85'39 

93006 

89'19 

93'05 

82'08 

82'07 

6t72 

W48 

E5.86 

8926 

7913 

74.89 

91'86 

98'83 

99'03 

99'46 

9491 

86'93 

Above 1 cm. 1 em.-2 mm. 
diameter. diameter. 

, I  
I 

Tully,Co. Derry .. ... 
Tygom,Co. Derry ... ... 
F a a e p ,  Co. Derry ... ... 
CurrOfree, Co. Derry ... ... 
Carnaiarn, Co. Derry ... 
Prospeot Hill, Co. Donegal ... 
Kiqn&oally, Co. Donegal ... 
Drunkellan, Co. Donegal ... 
Toobm. 00. Donegal ... ... 

New Buildings, Co. Derry ... 
SherWs Nounbin, Co. Derry ... 
Cushquin, Co. Derry ... ... 
!Cygore, Co. Derry ... ... 
Gresteel Beg, Co. Derry . ... 
Drumagore, Co. Derry ... 
Strsdreagh Beg, Co. Deny ... 
Crossballycormick, Co. Derry ... 
Qortin Hall, CO: Derry ... 
Drumnashear, Co. Donegal ... 
Kildrum, Co. Donegal ... ... 
Drumkellan, Co. Donegal ... 
Campsey, Co. Derry ... ... 
Drumnmhear, Co. Donegal ... 
Longfield, Co. Derry ... ... 
Speenoge, Co. Donegal ... 
Longlleld Level, Co. Derry ... 
Inch Level, Co. DonegaI ... 

... 

Eill Head, Tooban, Co. Donegal 

, 1  

2 

3 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1 

2 

3 

4 

5 
6 
0 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27'  

28 

2 Ld. 
6 Ld. 

11 Ld. 

13 Ld. 

14 M. 
1 D. 

4 D. 

6 D. 
8 D. 

9 D. 

15 Ld. 
4 Ld. 

5 Ld. 

7 Ld. 

10 Ld. 
17 Ld. 

1 Ld. 

12 Ld. 

16 Ld. 

2 D. 

5 D. 

7 D. 

3 Ld. 

3 D. 

9 M. 
11 D. 
8 Ld. 

10 D. 

6'28 

660 

859 

3'78 

5.25 

8'23 

629 

4.05 

8'46 

8'73 

968 

259 

398 

'29 

7'69 

11'31 

24-83 

3'27 

605 

368 

1347 

1639 

'89 

'16 

I 5  

-09 

'91 

224 

Derived from mica-schist ... ... 
do. do. ... ... 
do. do. ... 

Derived from mica-schist and grit ... 
Derived from mica-schist ... ... 
Derived from phyllite 

Derived from mica-Bchist and diorite ... 
Derived from sandstone with some drift ... 
Derived from black shale ... ... 
Derived from grit 

From limestone and boulderclay, ... 
From boulderclay .. 

... ... 

... ... ... 

... 
... ... ... Do. do. 

Do. do. 

Do. do. 

Do. do. 

... 
,.. ... ... 
... ... ... 
... ... ... From Glacial gravel 

... ... ... Do. do. 

Do. do. 

Do. do. 

Do. do. 

Do. do. 

... ... 
... ... ... 
... ... ... 
a.. ... ... 

... ... ... ... Alluvial 

Do. ... ... ... ... 
... ... ... Raised beach 

Do. ... ... ... ... 
... ... ... ... Intake 

DO. ... ... ... ... 

?ery yellow decomposing mica-schist ... ... 
Do. do. do * ... ... 
Do. do. do. ... ... 

Light grey rubble ... ... ... 
Light yellow decompoaing mica-schist ... ... 

... 

... ... ... ... Yellowclay ... 
Yellowish-red loam ... ... ... 
Light grey sand 

Red ferruginous snbaoil, with many rock fragmnnts ... 

Blue clay ... 

... 

... ... ... ... 

Greyish yellow gravel, with numcrous rock fragments 
... ... ... ... 

... ... ... Boulderclay ... 
Blue clay .. 
Yellowish brown boulder-clay ... 
Grey boulder-clay ... ... ... 
Qrey boulderclay, mottled with red 
Brown ferruginous gravel ... ... 

Do. do. ... 

... ... 
... 

... 

... ... ... Qrey gravel ... 
Light-coloured sand, becoming more clayey downrard! 
Gravel, with large stones ... 
Ferruginous gravel ... 
Light-coloured loam ... 
Brick-clay ... 
Chy, with decayed shells on grey sand 

Light-coloured stiff clay 

Sandyloam ... 
Sand ... ... 

... ... 

... ... 
... ... ... 

... 
... ... 

... ... ... 
... ... 

3ood 

3 ood 

Fair 

?ood 

2ood 

Good 

Good 

Good 

Good 

Good 

Good 

Bad 

Bad 

Bad 

Good 

Bad 

Good 

Bad 

Good 

Good 

Good 

Poor 

Fair 

Bait 

Fair 

Bad 

Bad 

Bad 

897 

956 

954 

903 

8'85 

922 

7'75 

940 

15'21 

873 

493 

4404 

683 

606 

1023 

662 

10.45 

615 

809 

7'06 

7'40 

8'72 

4'25 

1'01 

'82 

'45 

4'18 

10T3 

1. Sandy loam . . . . . .  
2. Clay . . . . . .  
3. Loam ... ... 
4. Humous sandy lom ... 

... 

... 

... 

. I .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
..a 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

..1 

... 

... 

... 

... 

... 

... 

... 

..< 

..I 

..< 

Mica-schist ... 

Phyllite ... 
Diorite and mica-sc 

Mica-schist and qua 

... 
T ... ... 

Mica-schist and qua 

Mica-schist and grit 

Mica-schist, sandston , and quzytz .. 
Mica-schist and qna 1 ,z 

1 
... I: 

... ... ... 
Quartz and mica-sch st ... 

... Mica-schist and qua z 

Mica-schist 

5. Loam .:. 
6. Clay ... 
7. Snndyloam ... 
8. Sandy loam ... 
9.Clayloam ... 

10. Loam . . . .  
11. Loam 

12. Loam ... 
13. Clayloam ... 

... 

14. Sandy 108m ... 
15. Humous loam 

16. Clay ioam ... 
17. Sandyloam ... 
18. Sandy loam ... 
19. Loam ... 
20. Sandy loam ... 
21. Sandy loam ... 
22. Clay loam ... 
23. Loam ... 
24. Clay ... 

... 

... 

... 

... 

..# 

..* 

..< 
llside, N. aspect 

Elevated flat ... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

... 
25. Humous clay loam: .. 
26. Clay 

27. Calcareous loam .. 
28. Calcareous sandy loam 

% . . . . . .  
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Soils, the “fine earth ” of which contains more than 15 per 
cent. of decaying vegetable matter’, as may be sufficiently well 
determined by loss on ignition, are described as hurnous soils. 

The results of analyses carried out on the foregoing principles 
are presented in the accompanying Table I., which includes 
seventeen soil-samples collected in the county of Londonderry, 
and eleven in Donegal. Ten of these were collected where the 
soils are almost, if not entirely, derived fram different kinds of 
rock which they severally cover ; six represent soils formed from 
boulder-clay ; six others me formed from glacial gravel ; two are 
alluvial soils ; two are formed of raised beach material ; and two 
come from intakes ” of a later sea-floor within recently formed 
embankments. 

The descriptions that were made during the collection of the 
samples in the qeld corresponded pretty closely with those finally 
arrived at and given in the Table. Numbers 4 and 15 were 
found to contain more humus than their appearance in the field 
suggested, Numbers 2 and 22 also contain more clay than would 
be expected in detritus of mica-schist or in soil over glacial 
gravel. In the case of No, 2, a, downwash of fine material on 
the slope accounts for the clayey character of the detritus, and 
the flat-lying gravels here and there possess a clayey covering. 

The quantities of ‘‘ fine earth ” in the boulder-clap and directly 
deril-ed soils are fairly uniform, though Nos. 12 and 14 show an 
exceptionally large quantity, which is to be attributed to a down- 
wash from the hill-slopes above. And, as might be expected, 
alluvial soils, and those on raised beach and intake, contain 
uniformly a larger proportion of fine matter (clay, silt, and fine 
sand) than is found iii the other samples. Loams and sandy 
loams show the property of capillarity in the highest degree. 
The comparative abundance in any soil of grains larger than 
2 mm. in diameter materially influences natural drainage, giving 
increased percolation. A comparison of the ciirves obtained for 
the .samples, and set forth in fig, 11, shows that the capillarity is 
quite independent of the classification of soils upon the geologicczl 
baais, 

In  carrying out the mechanical analysis of the ‘(fine earth, ” 
the method adopted was in principle that of Oslnorne, viz., by 
successive decnntations after certain periods of rest ; the soil first 
having been prepared by treatment with dilute hydrochloric acid 
as suggested by Mr. A. U. Hn11.” As is well known, the main 
difficulty in the mschanical separation of the various grades of 
soil-particles is due to flocculntion of the finer material, whereby 
cly-aggregates fall and become weighed in with particles of 
coarwr grade. It should always be remembered that the amount 
of f i n e  material obtained depends o n  the method adopted j b r  
breaking u p  the “ soil crumbs ” or agg~egates of Prier particles. 

* “ The Soil,” p. 48. 



It is almost needless to say that the quality of a Roil, taken 
as it occurs in the field, is materially affected by the composition 
and quantity of its stony contents. The stones tend to facilitate 
percolation, but if Lheir quantity be large they materially lemen 
the water-capacity of a soil. J. Hazard" however, has found 
that the water-capacity is increased by the presence of stony 
fragments up to  a certain proportion, even if they are over 2 mni, 
in diameter. He states that if the stones are angular, and do 
not exceed one-fourth of the weight of the air-dried soil, the 
water-capacity is increased ; while if they are round, as in gravel, 
the water-citpacity is also increased, provided their weight does 
not exceed one-eighth of the air-dried soil. He adds that the 
capillarity and cultural value of soils decrease with the increaaod 
proportion of stones. 

As regards the composition of the stones, the more or less 
acidulated percolating waters dissolve the stones in the soil, as 
well as the underlying rock, when the ,wil rests directly upon it, 
and this action continually furnishes supplies of plan t-food which 
are not altogether inappreciable, particularly if the stones, such 
as limestone, be easily affected by the percolating waters. Tgneous 
rocks yield lime, potwh, and some phosphoric acid ; and grits and 
mica-schist may yield similar materials. 

Amongst the considerations which come into view in connec- 
tion with the texture or physical constitlition of soils is the amount 
of air-space, which is so necessary for the admission of atmospheric 
supplies, Oxygen must be present to meet the demands of the 
living plant, and also to maintain the micro-organic life of the 
soil ; also for the oxidation of deleterious mineral substances. 
Nitrogen is required for the formation of nitrates through the 
ageney of certain species of micro-organisms. Facility for. 
percolation, and capillary action also, are amongst the more 
important considerstidns connected with soil-texture. 

A table is here given setting forth in detail- the results of 
mechanical analyses of the fine earths mentioned in the last 
column of Table I. 

i 

* Die Beurteilunp; der wichtigeren physikelischen Eigenschaf ten des Bodeas 
Landw. Versuchsstationen, 60 Bd. auf Grund der mechanischen Bodenanal 3 se." 

(1904), p. 449. (Abstract in Geologisches Centralblatt, vol. vii., p. 6). 

I .  

[TABLE, 
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TABLE .tL * 

MECHANICAL ANALYSES of the '6 Fine-earths " (below 2 mm. diam.), 

- 
-3 O F  

d E  
z$ - 

1 
2 
3 

4 

5 
6 
7 
8 

9 
10 
11 

12 
13 
14 
15 
16 

17 
18 

19 
ao 
21 
a8 
25 
24 
86 
86 
87 
38 

U 

2-1 mm 
Diam. 

I 

6'17 
282 

4-66 

177 
u.49 
6'16 

398 
4'30 
8'13 

4%0 

241 
342 

343 
458 

4'57 
562 

925 

5'30 

6 12 
6'40 

1.96 
335 

449 
070 

117 
025 

2-13 

2.86 - 

L--1 m m  
Diam, 

41'30 
22-23 

32'65 
37'43 
3283 

18'30 

34.53 
34'06 

W61 
31'26 
31'44 

27'63 
2660 

47'50 
96'32 
37'66 
4670 

W13 
32'64 
3618 

32'73 
30'05 

44.67 
1029 

18'88 
536 

39'36 
32'10 - 

1--'01 
mm. 
Diam. 

36.00 

30'70 

3742 
3029 

3986 
33'48 
4206 
44'11 
4 1'53 
4027 
4301. 

4393 
3718 
3992 

47'71 
31'95 
27'77 
1636 

37-26 
4095 
4428 
38.62 
30-18 
2692 

43'73 

61'30 

WO2 

47'34 - 

- 
'01--'005 
mm. 
DizLm. 

7'20 
2571 

6.00 
218 
6'86 

24'41 
2'75 

2'83 

9 41 
8'83 

1063 
11'07 
1026 

6-78 

946 

11-86 
5'84 

373 

985 
288 

5'78 

11'73 
7'05 
3420 

7'42 
2532 

8'22 

668 - 

- 
Below 

,005mrn 
Dhm. 

2'71 
8'50 
b70 

4-32 
613 

536 
374 
482 

692 
497 

2.63 

2.68 
647 
2'47 
4'12 

597 
270 

315 

336 
310 
318 

606 
321 

15'94 

952 
676 

5'92 

gao - 

- 
Hygrp- 
scop1c 

Noisture 

2'05 

252 

.390 

3-25 
2'53 

346 

3 07 
224 

8'57 
212 

1 '76 

I '99 
212 
216 
1'63 
1'91 

1.90 

2.29 
218 

283 
3528 
2'02 
237 
340 
414 

2'34 
213 

1'36 - 

- 
Lose on 
Ignition. 

680 

8'90 
10'97 
16'07 
8.01 
946 
1093 

7.71 
8.78 

9-51 
7'43 

931 

16'10 
913 
624 
564 

7.77 
1079 

U84 
942 
11'70 

9-90 
1@08 
950 

16G3 
10'63 

881 
4'83 - 

- 
Total, 

100'23 
101'38 
100'30 
100'31 
100'71 

10062 
101'06 

1 0 0 ~  
10095 

100'86 

99'20 
100'03 

100'75 
10P61 

99'05 
100'61 
10093 
100'76 

101.24 
100'56 

100.90 
100'73 

102.05 
100.26 
1W88 
lot94 

100'68 

97'86 - 
The facility for percolation may in some measure be judged 

from the fact that it rapidly declines in gravels and sands as the 
particles decrease in diameter down to -15 mm,, and practically 
CeaseH in an earth- whose particles are uniformly -1 rnm. in 
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diameter* or finer than this grade. From such facts we may see 
the absolute necessity for a loosening, by artificial means, of 
compact subsoils. 

Capillarity cannot be so simply affected by artificial treat- 
ment. The rate df rise of capillary water increases rapidly in earths 
of, say, uniform grades, from those of -2 mm. to those of -02 mm. in 
diameter, when it reaches a maximum. From this grade it falls 
away as rapidily to zero, in the finest clays. A series of experi- 
ments has been carried out in glass tubes 15 mm. in diameter 
and 1 metre in length, to determine the capillarity of the air-dried 
‘( fine earths ” of the soils of the Londonderry district. 

It was found desirable, in order to obtain reliable results, to 
ascertain the variations observable between mixtures of a soil 
consisting mostly of clay with different proportions of sand and 
gravel, as well as the effects on capillai*ity of organic or humous 
matter in the soil. Expeririients were also made to observehow 
far the results were affected by different methods adopted in 
filling the tubes with the fine earth. 

1. It was found that the addition of 20 per cent. of sand, 
2 mm. to 1 mm. grade, made an almost imperceptible difference 
in the soil’s capillarity ; but that the addition of 10 per cent. of 
gravel (graded 3 mm. to 2 mm.) to this mixture perceptibly 
lowered tlie capillary power. 

2. As was to be expected, soils consisting of composite etwth- 
particles 3 mm. to 2 mm. in diameter, from which all fine matter 
had been sifted, possessed very weak capillarity, showing about 
one-third of the power manifested by the same material treated 
as in (3). 

3. The same goil, consisting originally of composite earth- 
particles, was reduced by crushiq to U finely divided state, grading 
from 1 inm. downward, and gave the best results. The siguificarice 
of this fact in the practical treatment of soils in the fields is worthy 
of note. 

4. Ordinary “fine earth,” ranging from 2 mm. downward, 
shows an intermediate power, approximating more nearly to the 
lower degree of capillarity stated in (2) above than to the higher 
degree of (3). 

5. A soil prepared with equal parts of grade 3 min. to 2 mm., 
and of 1 mm. to *OOO mm. gives results almost exactly intermediate 
between those of (2) and (3). 

fi. An earth consisting of composite particles of 2 mm. to 
1 mm, in diameter does not possess much greater capillarity than 
that fitated in (2). The capillarity is about one-third higher, 

- 

* 

* See diagram and remark8 in the recently issued Survey Memoir of the Limerick 
Dlehi~b (1907)l p p  1OO-L 
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It was, moreover, found that the presence of organic matter, 
particularly humus, greatly impaired capillarity. h humous soil 
containing It per cent, of organic matter was tested before and 
after ignition, with the result that the capillary power after 
ignition was found to be three times that before ignition. In  this 
respect ruuch depends upon the extent to which humus has been 
formed from the organic matter present in soils. In  judging of 
the comparative capillari ty of soils, therefore, from the diagrams 
hereafter given, account must be taken in each case of the 
bnzountv and probable effects of the organic matter. 

In carrying out the experiments, it will be perceived from the 
egects upon capillarity of the state of a soil’s division, as givefi in 
the ahove instances, 2 to 6, that much depends upon the 
manner in which the experiment-tubes are filled. They were at  
first filled with a funnel, by pouring the dried ‘‘ fine earth ” in  
at the upper end, the tubes being held vertically. This caused a 
Heparation of the coarser from the finer compound particles, 
which arranged theinselves in recognizable alternating layers. 
The present practice in the Survey laboratory is to fill a, long 
almost cylindrical scoop of thin zinc, of a diameter which admits 
of its easy insertion into the glass tubes. The tube is held hori- 
zontally, *d the scoop when filled is pushed in to its full length, 
as far as the end of the tube, which is stopped with an easily 
permeable cloth. The scoop is then given a half turn, and with- 
drawn. The open end of the glass tube is m h d ,  and the core of 
earth is observed to be quite homogensous. The lower end is 
then set in a trough where the water i8 inaintained at a constant 
level, the tube being held vertical in a frame. This is constructed 
to hold ten such tubes ; the heights to which the moisture ascends 
are read from metric scales, one affixed to each side of the frame 
for the purpose, and the .readings are recorded at  intervals of 
t wenty-four hours. The difference in successive readings 
gradually lessens in  amount, and lines representin the heights 

diagrams, on which the curve given for each soil bears a number 
corresponding to that attached to it in Table I. 

day after day assume the directions shown in t E e appended 

, [DIAGRAM. 
(4 



Hours 
DESCRIPTION OF FIU. 11. 

A.-The capillarity-curve of sample 28, which aleo fairly represents the capillarity 

B.-The capillarity-curve of sample 20, which also fairly represents the capillarity 

C.-The capillarity-curve of sample 19. 
D.-The capillarity-curve of sample 10, which also fairly represents the capillarity 

E.-The capillarity-curve of sample 2, which also fairly represents the capillarity 

Tq’.-The capillarity-curve of s a ~ ~ p l o  25 which also fairly represents the capillarity 

of Nos. 1, 8, 11, 12, 14, 15. 

of Nos. 7 and 27. 

of Nos. 8, 5, 9, 13, 16, 17, 18, 21, 22,23. 

of Nos. 4 and 26. 

of Nos. 6 and 26 



For a complete accpunt of soils, a chemical examination, at  
least of typical instances, is generally recognised to be a necemity. 
In this respect, as stated on p. 89, Professor Jolinston’s opinion 
was adopted and acted upon by Portlock. Modern text-books 
on soils also give a3 fair place to chemical constitution, and the 
followin remarks may be quoted from Kilgard’s recently issued 

Hilgard .digested the “fine earth ” of his soils at  1.00“C. 
with standard hydrochloric acid (density 1.115) for five 
days; he believes that at the end of this tiiiie the maximum 
amount of‘ potash hm been extracted. The amount of phosphoric 
acid, however, does not become increased after the first day’s 
digestion, The amounts quoted below are those obtained after 
the above procesrs of digestion. 

hnndboa f .* 

Referring to potash, the author states that -25 per cent. 
‘‘ constitutes a deficiency likely to  call for early fertilization 
with potash salts; while as much as  $45 per cent. of the 
same seemed to cause the land to respond but feebly to 
such fertilization.” 

Aga9, Hilgard writes:-“ As regards the lower limit bf 
adequacy of phosphoric acid, there is a remarkable agreement in 
the investigations made everywhere. It, was placed at *05 per 
cent. by the writer as long ago a8 1860 , . . . and the same 
figure has since been arrived at  independently by agricultural 
chemists in France, Russia, Germany and England.” 

Almoat the name agreement haa been arrived at in regard 
to the adequacy of -1 per cent. of phosphoric acid (PyOB). ’ 
All soils showing percentages between $1 and 8 5  per cent. 
are considered somewhat insufficiently supplied-that is, are 
‘‘ weak ” in this substance. *25 per cent. is an iinusurtllg 
high percentage, 030 per cent. is’ exceptional in non-f erruginous 
soils. Moreover, Hilgazd points, out (p. 354) that lower 
percentages of potash, phosphoric mid, and nitrogen are 
adequate when a large proportion of carbonate of lime is 
present. 

In our experiments “fine earth” was used. which passed a 
2mm. sieve, and the digestion with standard hydrochloric 
acid wa8 continued for only 48 hours. The results for 
the easily soluble phosphoric acid may be compared safely 
with those of Hilgard. Those for potash, on the other hand, 
can only be compared among themselves, since Hilgard appears 
to have used material of finer grain than ours,? which would 
offer more surface to  attadc by the acid; while hi; longer period 
of digestion would operate in the same direction and also lead 
to II higher yield of potash, 

. 

* “Soils : their Formation, Propertiea, Composition, &o.” (New York, Macmillan 

t Ibid. Tabe on p. 366- 
& Co., 1906), p. 354-5. 
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TABLE III. 

CHEMICAL CHARACTERISTICS OF REPRESENTATIVE Sorr,s. 

No. of 
Sample. 

(See fold- 
ing Table 

I. 

1 

3 
5 

9 
10 

11 

14 

16 

17 
21 

23 
26 
27 

28 

'205 

'233 

-175 

'180 

'259 

'213 

'I 33 

'160 

'177 

*235 

'170 

'299 

'206 

- 

'149 

'149 

'156 

'085 

'148 

'162 

.055 

-098 

'223 

'108 

*OW 
'09 1 

'077 
- 

'907 

1'466 

1 '083 

1'482 

1'447 

'873 

'868 

1'507 

1,075 

.?di5 

1.283 

1.864 

'956 

- 

Percentuge 
of 

Cnrbohate 
of Lime. 

'136 

'122 

'1 30 

'098 

'156 

'558 

'167 

'100 

'134 

'146 

'098 

'066 

9030 

22'5CO - 
In considering these tabulated results obtained in the chemical 

examination of the typical soils within this area, the most obvious 
feature to be noted is the deficiency of lime in all except the last, 
two samples. The large quahtity present in these two samples is 
to be explained by the abundance of atwine shells, either occurring 
naturally or artificially supplied. The quantities contained in 
the remaining twelve samples are far below a fair percentage. 
'In connection with the lirning of land, Mr. A. D. Hall* remarks 
that, in the case of soils containing less than one per cent. of 
carbonate of lime, '' on all such soils liming produces very pro- 
nounced effects, both on the physical texture of the soil and on 
the character of the resulting vegetation." The. twelve samples 
referred to in the nbovs table contain an average of only *16 per 
cent,, from which it appears that liming would be advantageous. 
The store of potash present in each soil examined is evidently 
adequate. It inay, however, be mentioned that in pra,ctice the 
application of potash manuros to  soils containing a large store of 
this substance has been attended with good results, especially in 
the case of potatoes and flax. 

. 

+ " The Soil," p. 237. 
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List of Memoirs 
of the Area 

and Papers referring to the Geology 
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derry District. 

1726. 
BOATE, GERARD, edited by MOLVNEUX, SAMUEL. Natural History of 

Ireland (p. 161). Dublin. 

1802. 
SAMPSOX, GEORGE VAuaIrAN.-Statistical Survey of the County of 

Londonderry (with Geological Map). Dublin. 

t 1814. 
IBID. Chart of the County of Londonderry. London. 
IBID. A Memoir explanatory of the Chart and Survey of the Coun+y 

of Londonderry. London. 

1837. 
COLBY, THoMAs.-ordnance Survey of the County of Londonderry, 

hlemoir of the City and North Western Liberties of London- Vol. I. 
derry, Parish of Templemore. Dublin. 

1843. 
PORTLOCK, J. E.--Report on the Geology of the County of London- 

derry ~ i i c l  of parts of Tyrone and Fermanagh. Dublin. 

1844. 
KANE, RoBT.-Industrial resources of Ireland (p. 272). Dublin. 

1845. 
WILKINSON, GEoaUE.-Practicd Geology and Ancient Architecture of 

Ireland (p. 334). London. 

1882. 
KINAHAN, GEORGE H. aad M'HENRY, A.-A Handy Book on the 

Reclamation of Waste Lands, Ireland (pp. 51 & 63). Dublin. 

1884. 
GEOLOGICAL SURVEY OF IRELAND.-sheets 12 and 18 of the Geological 

IBID. Explanatory Memoir to accompany Sheet 18, comprising por- 
Map of Ireland. 

tions of the Counties Londonderry and Tyrone. Dublin, 

1885. 
IBID. Explanatory Memoir to accompany Sheet 12 and part of 

Sheet 6, including the country around Limavady. Dublin, 
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1888. 
IBID. Sheet 17 of tha Geological Map of Ireland. 

1889. 
IBID. 

KINAHAN, G. H.-Economic Geology of Ireland. Journal Royal . 

Explanatory Memoir to accompany Sheet 17 and S.E. portion 
of Sheet 11. Dublin. 

Geologic01 Society of Ireland, vol. viii., pp. 279, 282, 359, 438, 463. 

1890. 
GEOLOGICAL SURVEY OF IBsLAxD.-sheet 11 of the Geological Map of 

Ireland. 
IBID. Explanatory Memoir of Inishowen, County Donegal (including 

Sheet 11 in part). Dublin. 

1891. 
IBID. Explanatory Memoir to accompany Sheeh 3, 4, 5 (in part), 

9, 10, 11 (in part), 15 and 16, comprising North-West and Central 
Donegal. Dublin. 

1892. 
PRBGER, R. LI.--Report on the Estuarine Clays of the Morth-East of 

Proc. Royul Irish Academy, 3rd ser., vol. ii. (1891-3), p. 212. Ireland. 

1895. 
PHBGER, R. L1.-The Raised Beaches of Tnishowen. Irish Naiuralz'st, 

vol. iv., p. 278. 

1901. 
COLE, G. A. J.-Early Geological Mapping in Ireland (Sampson's 

Map). Ir-ish Naturalislt, vol. x., p. 10.. 

1907. 
KILROE, JAB. R.-Soil Geology of Ireland (p. 201). Dublin. 

1908. 
KINAEIAN, G. H.-Superficial and Agricultural Geology, Ireland 

(part i., p. 23, and part ii., p. 12). Dublin. 
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