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The Knockmahon Mine, immediately E.of Bonma-
hon, in the county of Waterford,* has been wrought
both inland and beneath the sea in rocks of the Silurian
system, on several lodes.

(a.) The metalliferous slates range nearly N.E.—
S.W.; and dip towards the S.E. at various—but always
at low—angles. Their cleavage— though sometimes
regular—is mostly uneven; and—whilst occasionally
flecked with some pearl-white substance—they are
generally homogeneous, In S.E. and central parts of
the mine, their prevailing tints vary, from greenish
and bluish black to greyish green; but towards the
N.W. they are of coal-black hue.t Massive rocks of

® ¢ Tradition tells of ore having been raised from Knockmahon in the reign
of Elisabeth and at other periods down to 1730, when a Mr. Hume worked
profitably the Stage lode for a length of time. In 1796, and some years sub-
sequently, Colonel Hall and Mr. Galway spent a large sum on various parts of
the ground unsuccessfully. It then passed into the hands of the Hibernian
Mining Company, and in 1824 became the property of the Mining Company of
Ireland, who have prosecuted the workings continuously to the present time
[1863] with varying success; & & & .

¢ Seven steam-engines and six water-wheels assist in the general operations,
»* # % The water-power is principally derived from the River Mahon, being
brought to the dressing-floors by an artificial cut three miles in length; & & *.

¢ The ore is shipped off to Liverpool and Swansea by vessels that (weather
permitting) core close in shore; there being no harbour nearer than Dungarvan
or Waterford.”

Hors, Ezplanation to accompany Sheets 167, 168, 178, and 179 of the Maps
and Section 13 of the Geological Survey of Ireland, p. 81.

+ ¢ The eastern portion of the county of Waterford oonsists almost entirely
of clay slate. & & & In the vicinity of Bonmaghon, copper mines were
formerly worked to some extent.”—WRAVER, Geol. Trans, V. p. 248.

¢« In the extreme 8. W. corner of the townland of Tankardstown, & » & we
enter on a mass of gray slates interstratified with some beds of greenish-gray
feldspathic ash, which are traversed from N.W. to 8.E., or across their general
strike, by five of the most productive of the Knockmahon copper lodes, & # *
This brings us into the townland of Knockmahon, the western portion of which
is formed of alternate bands of pale greenish-gray felstone, hard gray ash
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felspar and quartz are exposed in several of the works;
and a well-defined bed of felspar and hornblende
approaches the black slate near the Mahon.

(b.) Several of the lodes and many of their branches
crop out in the cliff; * and some of them are worked
beneath the sea.

Fig. 81. XNOCKMAHON MINE, COUNTY OF WATRRFORD,
Longitudinal section of the Stage lode.

NW_ €
A
8
Scale 40 fathoms to the inch.
a. Level of high-water at half-spring.
[ . low-water » .

¢ ¢ c. Artificial dams, built to prevent irruptions of the sea through openings
accidentally made from below.

(sometimes containing thin layers formed of broken-up fragments of trilobites,
encrinites, and small cup corals), and earthy gray slate, forming a portion of
the same series of rocks just noticed and traversed like them from N.W. to
8.E. across their strike by the Old Stage Lode and its numerous branches, and
at the western extremity of the townland by four minor lodes. In the extreme
N.W, corner of the townland we find a thin dyke of greenstone overlaid by &

felspathic ash and a layer of purplish brown grit dipping to the 8.E. at 20°.”
Dvu Nover, Ezplanations to accompany Sheets 167, &c., of the

Geological Survey of Ireland, p. 67.

® « The Tankardstown lode, the most eastward of all the lodes at Knockmahon,




Copper-Mines in Ireland. - 595

Their directions and dips are much the same as those

¢ & & gtrikes N.W. for half a mile from the coast, when it strikes to the N.N. W,
and has been worked at detached localities for a further distance of half a mile,
It inclines to the 8. W. at angles varying from the horizon from 52° to 68°. Sea-
wards, this lode has been profitably worked for the distance of 250 yards from
the shore.

‘“ Rowe’s lode appears in the cliff at the distance of 60 yards to the west of
Tankardstown lode, which it joins inland at the distance of 125 yards, Itoccurs
on the line of a fault, and strikes N. & 8, with an inclination of 70° to the west.
At the junction of these two lodes the solid copper-bearing lode was nearly 70
feet in width, decreasing, however, rapidly to 4 feet as it was followed on the
strike of the greater lode.

 Boneyaught lode [which succeeds Rowe’s] has been traced along a line of
fault in a direction of N. 10° to 16° W, for the distance of half a mile from the
coast, with an inclination of 50° to the eastward, but it has not been worked
beneath the sea.

¢ 8ixty yards [from] Boneyaught lode is the Kilduane lode, the general strike
of which is N.N.W. from the coast with an inclination of 50° to the eastward:
it, or a lode resembling it, has been followed inland for about a mile.

* A hundred yards to the west of this lode is the Seven Dials lode, which has
much the same strike and inclination.

* All these lodes occur in gray slate as well as in the feldstone, crossing the
bedding at right angles.

¢ At the distance of 350 yards west of the Seven Dials lode is the Old Stage
lode, with its numerous branches and strings, discovered close to the coast,

& % % The strike of the Stage lode is about N.W., the *‘ Aade ’’ being vari-
able, but generally vertical. When the ¢ red ground (the red conglomerate and
shale in the Silurian rocks) was reached under the crushing floors of the mine
the lode was lost, but it is supposed that to the north of these beds, under the
name of the North Mine lode, it was recovered, and it has been worked for
over three-quarters of a mile through the porphyritic feldstone into the townland
of Ballynasissla. Here the lode was again lost where the black slaty band on
the north was reached, but by furtheroperations in the neighbourhood these
black slates were found to contain copper in workable quantities, disseminated
throughout them in strings, and filling up small cracks and fissures.”

Dvu No Ezplanations to Sheets 167, &c., of the Geological
Survey of Ireland, pp. 81—, (Abrdged) " 4

¢ A remarkable fossiliferous locality occurs on the shore, close under the
engine-house of the Knockmahon copper mines, which Mr, Du Noyer describes
as an ‘‘ ash bed: " it is a hard bluish gray rock, characterised by bands of the
variety of Stenopora fibrosa, called lycoperdon, which stand out from the rock
where exposed to the sea action like nodular concretions, until on a closer ex-
amination they are found to be corals. # # & The fine Brachiopod Orthis
crispa, so frequently occurring throughout this district, is also plentiful here: an
uncommon Gasteropod shell Raphistoma elliptica ; and the Trilobites PAacops
Brongniarti and Asaphus gigas have also been collected at this place.”

BawLy, Ibid, p. 24.
0000
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maintained by the lodes of the St. Just district,* by
the Caunter lodes of West Cornwall,t and by some of
the lodes in Bearhaven.}

The following columns afford comparisons of the
directions and dips of the North Mine and Stage lodes
with the direction and dip of the rocks; as well as of
the dimensions of one lode, to a depth of forty-six
fathoms, with those of the other from sixty-six to
ninety-six fathoms from the surface.§

ZLodes and Rocks. Directions. Dips. Depths : fms. | Bpo8"
North Mine Lode......| 38°—45° W. of| N.E. 20°— | Surface to 46 | 8—30
N.—E. of 8. 70°,
Stage Lode ..ee.cs...|38°—45° W, of| N.E. 60°— 66—96 1—-15
N.—E.of 8, 8.W. 60°.
Cleavage of the slates]..| N.E.—S.W. | 8.B. 10°—
40°,

Both the lodes contain many masses of slate, of
various sizes, but, in composition, they are all identical
with the rocks respectively adjoining. Some of them
lie imbedded in clay; but by far the greater numbers
are enveloped in, and transfused with, siliceous matter,

¢ Carne, Cornwall Geol, Trams., 11, p. 321. Henwood, I%id, v. p. 250, Table
CIII.,

+ Hitchins, PAil. Trans., xc1. pp. 169>-64, William Phillips, Geol. Trans.,
IL, pp. 146—562. Thomas, Survey of the Mining Distyict from Chasewater to
Camborne, p. 19. Carne, Comwall Geol. Trans., 11. pp. 106, 321. Burr, Mining
Review, No, virr. (1836) p. 210. Fox, Report of the Royal Cornwall PolytecAnic
Society, 1v. p. 83. Dela Beche, Report on the Geology of Cornwall, &e., p. 365.
He;::ood, Edin. New Phil. Journal, xx11. p. 169; Comwall Geol. Trans., v.
p. 263.

1 Smyth, Explanation to accompany Sheets 191,197, & 198 of the Geological
Burovey of Ireland, p. 31. Postea, p. 611.

§ Table XIX.

1l DuNoyer, Ezplanations to accompany Sheets 167, 168, 178, & 179 of the Geol.
Survey of Ireland, p. 56. e
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mixed with smaller proportions of chlorite and calca-
reous spar; whilst all are veined with quartz. Small
quantities of earthy brown iron-ore occur mnear the
surface, and iron-pyrites is common at greater depths.
Malachite, earthy black, and vitreous, copper, and
other rare ores of the same metal, are sparingly scat-
tered through shallow parts of the matrix; but in both
lodes copper-pyrites prevails.*

Longitudinal joints divide the lodes into subordi-
nate (slices) veins ; some of which exhibit, at intervals,
characteristic differences of composition.

The masses (bunches) of ore—declining { from the
great felspathic formation]{ on the N.W. N., and
N.E,, as the slates also decline;{ yet conforming to

# At the depth of 100 fathoms the Tankardstown lode presented a productive
width 40 to 60 feet, and in some places more than this, all the stuff yielding
yellow copper ore of remarkable purity.”—Dvu NoyYzsr, Ezplanations to accompany
Sheets 167, 168, 178, & 179 of the Geological Surcey of Ireland, p. 81.

“ On one part of the Tankardstown lode three levels were driven abreast at the
same time, through copper-pyrites; bodies of similar ore being, for a while, left
standing between them.”

CaPTAIN JAMES CLEMES, Manager of Knockmahon, MSS.

+ Henwood, Edin. New Phil. Journal, XX11. p. 157 ; Cornwall Geol. Trans.,
v. pp. 61, 54, 87%,129,—983.

¢ The quartziferous porphyry consists of small erystals of flesh-coloured fel-
spar and quartz, embedded in a paste which I imagine to be essentially aluminous;
with the aid of a powerful glass, minute cubes of iron pyrites are seen, which,
with the felspar and quartz, are the only crystalline substances. This formation
is rather extensive on the line of coast to the east of Bonmahon Bay, and is also
found cropping out on the sides of several low ranges of hills, and even obtaining
a considerable altitude in more than one place inland.”

HoLpsworTH, Journal of tha Geological Society of Dublin, 1. p. 88.

Geological Survey of Ireland, Sheet 178.

Du Noger, Ezplanation to accompany Sheets 167, 168, 178, & 179 of the Geol.
Survey of Ireland, pp. 56—9.

$ Weaver, Geol. Trans., v. pp. 140—185. Boase, Cornwall Geol. Trans.,1v.
P. 432; Treatise on Primary Geology, p. 119.
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the schistose structure of the neighbouring rocks,*—
as in other localities the shoots, as well of similar as of
differentt ores also conform—dip endlong towards the
S.E.

(c.) The directions, dips, and sizes of the cross-
(flucans) veins are

Crous- (fincans) veins. | Directions. l Dipe.

North Mine flucan ... °—w °‘Eé of N.— | N.—N.W. 70°—76°.
.of 8.

Stage fucan.. .o ceoes.| 40°—42° E, of N.— 8.E. 70°.
W. of 8.

They consist, for the most part, of slaty clay and
disintegrated felspar ; enclosing, however, many
spheroidal masses of quartz.

(d.) The North Mine flucan—

at 16 fms, deep is a single vein; .. .. which Asaves the North Mine lode 46 fs.;

» 46, ,, forms three distinct dranches ; each of which heaves the
same lode, the sum of their Asgves amounting to s 25 » -

The Stage Mine lode—

at 86 fms. deep intersects the Stage lods ......... «eeee and Aeaves it 4 feet;
1»98 , , intersects a branch of the same Jode .... but does notAaaveit.

In both cases, however,—as in more than one-half
the displacements of copper-lodes by cross-veins in
Cornwall §—the heaves are to the Right-band and to-
wards the side of the Greater-Angle.

(e.) Between twenty and thirty-six fathoms from the
surface, a (Slide) vein of slaty clay scarcely an inch in

" ® Tregaskis, Report of the Royal Cornwall Polytechnic Society, v, p. 96, Anié,
p-207. Postea, p. 613.
4 Henwood, Cornwall Geol. Trans., V. pp. 41, 24, 87, 129,—93; v1. p. 146}
Ante, pp. 32, 207,—63,—4,—83, 382, 439, 535,—7,~78, Postea, p. 613,
$ Henwood, Cornwall Geol. Tranas., v. p. 262, Note,
§ Ivid, pp. 286—7, Table CVIL
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width,—having nearly the same direction as the North
Mine lode but an opposite dip,—occasions a (leap or
throw) vertical displacement of about sixteen fathoms
(upward) towards the side of the Greater-Angle.*

On the Stage lode a rich bunck (shoot) of ore was
followed in several levels—as it dipped endlong—to-
towards the S.E.; not only beneath the beach,—of
which a breadth of fifty fathoms is left dry at low-
water,—but, beyond it, for at least one hundred fathoms
under the sea. At the depth of one hundred and six
fathoms, in fact, the works have been extended fully
one hundred and fifty fathoms from the cliff, which, at
half-spring tide is washed by the sea at high-water.}

For some time, however, the shallower works were

® The interferences of copper-lodes with slides ¢ present either simple inter-
sections, or leaps downwards towards the greater angle.”
HaNwoobp, Cornwall Geol. Trans., v. p. 832.
4 ¢ The shaft N. of the Old Stage was sunk 212 fathoms, and in driving on
this lode, seawards, several runs took place from the works having been carried
on too close to the sea floor, and at the distance of about 350 yards from the
coast the sea broke into the mine some years since, and great difficulty was ex-
perienced in staunching the break, The worke on this lode have been carried
on beneath the sea to the distance of about 500 yards from the coast line.”
Dvu Noxer, Ezplanation to accompany Sheets 167, 168, 178 § 179 of the
Geological Survey of Ireland, p. 82.
The undermentioned mines in West Cornwall are still wrought beneath the
sea;—
¢ At Wheal Margery near St.Ives the 120-fathom level extends 121 fathoms
from the shore.”’—CAPTAIN RI1cHARD JAMES, Manager of Wheal Margery, MSS.
¢ At Levant in St. Just the 150-fathom Zevel has been driven 299 fathoms be-
neath the sea,”—CaPTAIN J, NiCcHOLAS, Manager of Levant, MSS.
¢ At Botallack in 8t. Just the 115-fathom level extends 384 fathoms seawards
from the base of the cliff.”
SrerHEN HARVEY JauEs, Esc., Manager of Botallack, MSS.
¢ At Whitehaven certain seams of coal, remarkable for their thickness and
regularity, are worked by Lord Lonsdale along a coast line of nearly 2 miles to
the distance of 11 mile under the sea.
Suxrr, Treatise on Coal and Coal Mining, p. 50.
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conducted so incautiously, and the crust of vein-stone
left standing between them and the strand was 8
thin, that

at eight fathoms from the cliff, in the dack of the sixteen-fathom leoel,
» thirty , » ” twenty-six- ,, »
the sea found its way into the mine, but,—with great
difficulty and at a great expense—it was, in both
places, successfully dammed out.*

@« In Little Bounds, Botallack, and Wheal Cock the ore was followed upward
even to the sea; but the openings made were very small, and the rock being
extremely hard, a covering of wood and oement in the two former, and a plug
in the latter sufficed to exclude the water, and protected the workmen from the
consequences of their rashness.”—CARKNE, Cornwall Geol. Trans., 11. pp. 339
~—41,—43. Henwoob, [bid, v. p. 10,

¢« At Workington the seams worked beneath the sea # # % were followed
up too far, and as due precaution was strangely disregarded, the sea burst in
in 1837, and the lamentable result was the loss of thirty-six human lives, and
the entire destruction of the colliery.”—8u¥TH, Coal and Coal-Mining, p. 51.

In April, 1840, the imprudent removal of a prop (stwil) caused many thousand
tons of rubbish to fall on Michael Walsh of Bonmahen, one of several miners
engaged at the sixty-six fathom level, beneath the sea. Although little or o
hope of his safety remained, a strong party was instantly employed, as well to
extricate the body that it might be decently buried, as to re-open the drift and
repair the damage. After the men had worked some twenty-four hours, how-
ever, they were astonished to hear the voice of their lost comrade, who was shut
in by masses of the fallen rocks. He told them that his knees almost touched
his chin,—that salt-water had risen nearly to his mouth,—and that he had eaten
his last candle. Relays of the ablest workmen were immediately told off for
the duty; but, from the narrowness of the leve/, more than one of them was
seldom able to work at a time. Notwithstanding the displacement of every stone
occasioned some—and often dangerous—movement in the mass, men were bold
enough to worm themselves through the crevices, but they were unable to reach
him; before the lapse of a second day, therefore, it was evident that there was
no hope of his immediate rescue, and, at intervals, he beoame delirious. About
this time an English Churchman present, suggested that the sufferer might
probably be comforted by a visit from his Clergyman. This hint was at once
reported to the Reverend James Power, R.C. Priest of the Parish, who, without
hesitation, descended the mine, and administered the consolations of Religion
to him as he lay. Some hours later the work had so far advanced, that small
quantities of food were occasionally passed to him through openings between
the stones, and about the end of the third day he was set free. His limbs, of
course, were cramped from the straitened position in which he had been con-
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Some of the slates are interstratified with beds of
conglomerate ; * but, as these are unproductive within
the area to which this memoir refers, a description of
them is beyond its scope.

Other rich lodes have been, from time to time,
worked in Knockmahon, but the writer has had no
opportunity of examining them. ,

The mine afforded, from the beginning of 1825 to
the end of 1865,

Copper-ores which realized .......... £1,399,232}

The expenditure on
salaries, wages, & ¢ ... amounted to £855,621

materials .....
» Royalties (Dues )...... » 54,458

s Profit, divided
amongst the } ... » 489,153

Shareholders,

— £1,399,232

The coast— presenting alternately caverned cliffs
and sandy beaches—resembles the wildest and most
desolate shores of West Cornwall.f

fined, he was benumbed by long immersion, and weak from fasting; but other- .
wise he was unhurt. A weary time passed before his recollection returned ;
and he recovered his strength slowly : he never resumed his place underground ;
but he is still (1868) employed on light jobs at the surface.

#«In the townland of Ballynagigla, we find some beds of reddish con-
glomerate and reddish purple shale interstratified with a grey feldstone. % # #
when the ¢ red ground ’ (the red conglomerates and shales of the Silurian rocks)
was reached, under the crushing fioors of the mine, the lode was lost, but it is
supposed that to the north of these beds, under the name of the North Mine
lode, it was recovered.”—Du NoYER, Exzplanations to accompany Shests 167,
168, 178, & 179 of the Geological Survey of Ireland, pp. 57, 82.

+ Robert Heron, Esq., Secretary of the Mixi~xa Coxpaxy or IRERLAND, MSS.
Ante, p. 442, Table XIV,

1 Henwood, CornwalXl Geol, Trans., v. pp. 42, 113,—30,
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At Brownstown, near Navan, in Meath, the rock—
an upper portion of the Carboniferous-limestone *—is
crystalline, of blackish-blue or bluish-grey hue, dis-
posed in thick beds; which bear nearly N.E—S.W,
dip N.W. 15°—20°, and alternate with thin layers of
calcareo-siliceous shale.

The limestone adjoining the wnetalliferous deposit
(hereafter described), rarely contains fossils; even
within short distances they are scarcely common ; but
about one hundred fathoms W. they occur in plenty
and variety.f The shales, on the contrary, are every-

¢ In this subdivision the Upper Limestone is invariably evenly bedded and
ocompact, of a dark gray colour, sometimes almost black. The beds are often
separated from each other by layers of dark gray earthy or sandy shale.”

Dvu Novzr, Ezplanations to accompany Sheet 101 of the Geol. Swrvey
of Ireland, p. 8. ‘

¢ The lowest portion of the Coal Measures in this district can with difficulty
be distinguished from the top of the Upper Limestone, the chief characteristic
differences being a change from limestone to a very compact dark gray palcareous
grit, with layers of impure siliceous, or, often earthy so-called limestones, of
highly calcareous grits.”—Idid.

¢ The beds here called Coal Measures are, most probably, the representatives

of the Upper Limestone shale of Derbyshire, and the bottom part of the Millstone
Grit.”—Juxss, Ibid, p. 9.

+ For * the following list of fossils, obtained from the Carboniferous limestone
at Brownstown, by Mr. Mc. Henry of the Geological Survey,” the writer is in-
debted to the kindness of WiLriaM Herrier Barwy, Esa., F.L.S., F.G.8,
Paleontologist to H.M. Geological Survey of Ireland.

CoraLs.
Zaphrentis cylindrica, Lithostrotion junceum, L. affinss,
ECHINODEBMATA.
Poteriocrinus crassus (fragments of stems).
CRUSTAORA.,
Phillinsi tulata (tall).
MoLLUSCA—BRACHIOPODA.
Orthis, O.resupinata (var, gibbosa, very large),
Producta gigantea, P. semireticulata, P,
Chonetes papilionacea, C. Hardrensis, Streptorhynchus crenistria,

Spirifera pingwis.
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fined, he was benumbed by long immersion, and weak from fasting; but other-
wise he was unhurt. A weary time passed before his recollection returned;
and be recovered his strength slowly: he never resumed his place underground;
but he is still (1868) employed on light jobs at the surface.

#«In the townland of Ballynagigla, we find some beds of reddish con-
glomerate and reddish-purple shale interstratified with a grey feldstone & # *
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PPPP
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The Bearhaven Mines are wrought, at the head of
Ballydonagan-bay near the western extremity of Cork,
in rocks composed of siliceous matter mixed with
chlorite,* talc, or some kindred mineral ; traversed by
microscopic veins of quartz; and sprinkled, at inter-
vals, with the carbonate of lime. Such portions of
them as adjoin rich parts of the lodes, are, in general,
pale-buff, lilac, or dove-coloured, and of thick lamellar
structure; but elsewhere they are blue and fisilef
The planes of cleavage—although in some places con-
siderably curved—are, on the whole, nearly parallel to
the Main lode in direction ; yet—maintaining a much
higher inclination than it maintains—they dip some-
times towards one side, sometimes towards the other,
but mostly towards the north.; The lilac, buff-coloured,
and blue slates alternate, here and there, with narro¥

@« A mineral allied to chlorite, and seemingly that called an hydrous l'fi“
by Dana, is found sbundantly in the quartz veins.”—KinamAw,
to accompany Sheets 197, & 198 of the Geological Survey of Ireland, p. 29

4 ¢ The dark blue varieties of the clay slate are considered by the miners 50
favourable to the production of copper ores, whilst the gray, and p.nienlﬂl!
the buff kinds, as in Cornwall and elsewhere, are held to be congenial.”

Suvrr, Ibid, p- -
¢+ In the two carboniferous troughs of Kenmare and Bantry # # # the rocks
consist of red, purple, brown, and greenish sandstones, sometimes becomisg
purplish grey, but never black or dark-grey, and they are variously interstratified
with bright red, purple, lilac, greenish, and yellowish clay-siates. The slates
occasionally predominate to such an extent as to cause the rocks to assume the
character of a great clay-slate formation, the transverse cleavage cutting acros
the beds generally at a high angle, and with a steady strike of west-south-west
and east-north-east, but dipping sometimes to one side and sometimes to the
other side of their strike.”
Juxzs, Quarterly Journal of the Geological Society, xx11. p. 332.

1 ¢ All the rocks of the district have been tilted into very high angles oftener
above 45° than below it, and frequently even 90° or vertical. They are bent and
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light-brown beds; traversed, lengthwise, by undu-
lating, unconformable, interlacing joints, which divide
the rocks into small, lenticular masses,* polished and
grooved without, but of fissile structure within, Other,
subordinate, quartzose beds, of blueish-green hue and
uneven fracture, impoverish the lodes, wherever they
touch them, Three series of joints—common alike to
the rocks and lodes—bear respectively, 28°—38° W.
of N.—E. of S.; 25°—30° N. of E.—S. of W.; and
15°—20° 8. of E.—N. of W.t

The different conditions of the two lodes—or, it may,
perhaps, be said, of the two branches of the principal
(Champion) lode—wrought in the Mountain-mine {

are—
The Main lode, bearing 25° N.of E, } { dipping N. } {and measuring 10—42feet

—8.0of W., 60°—72°, in width;
s Mountain,, ,, 38°W.of N, } {dipping E.} { » 20—62feet
—E. of 8., 62°—78° in width.

contorted in various directions, but generally strike with the mean run of the
principal features of the ground, the lines of the shores and the crests of the
hills, all ranging along lines which run nearly E.N.E. & W.8.W.”
Jukes & KiNaHAN, Ezplanations to accompany Sheets 197 & 198
of the Geological Survey of Ireland, p. 18.
“ The cleavage-planes are almost vertical, inclining a shade north in Cloan,
and ocoursing east 85° north.”’—8xyry, 16:d, p. 80.

® Ante, p. 18, Fig. 2.

+ In 1838 the Magnetic declination at Killarney was about 29° 09’ W.—Ross,
Phil. Trans., cxxx1x. (1849 ) p, 208. Saming, Ibid, Pl XIV.

1'“ An extraordinarily thick course of white, hard, wild quarts, runs in a
rudely east and west direction, through a rough mass of slaty and grit rocks at
an elevation of between four and five hundred feet above the sea, in the town-
land of Cloan, For a length of above a hundred fathoms, it is fifty to sixty
feet in width, but by no means attractive to the eye of a miner, except in its
southern side, where a rib of three or four feet was gossany, and at a small
depth yielded copper pyrites. At a great depth, the whole lode & & # became
impregnated with ore, and was, in some parts, to as much as sixty feet wide,
enormous cavities standing open without support, in consequence of the strength
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The Main lode—bearing 25° N. of E—S8. of W.—
is, in direction, nearly parallel to the cleavage-planes
of the adjoining rocks; but whilst it underlies 60°—
72° N., they are nearly vertical : a rare—though not
a solitary—instance of the lode dipping less than the
strata.* The Mountain lode—ranging 38° W. of N—
E. of S, and inclining 60°—78° N.—N.E.—is—
well in direction as in underlie—oblique to both.

In each case, respectively, the steepest are always
the richest parts.t

But notwithstanding the two lodes unite in one and
the same broad body of productive vein-stone near the
surface ; the Mountain lode, which courses obliquely,
is, on the whole, more highly inclined than the
Main lode, which ranges somewhat transversely t
the meridian.}

of the grit rock which forms the wall, At from thirty to fifty fathoms deep the
lode is from twelve to fifteen feet wide, and consists of quarts, with dissemina!
copper pyrites, Here only a few ¢ arches ’ of ground have been left, and the
inclination is one foot in six to the north.

- At the 150 fathom level the ground is worked away for a great width wd
height, rendered the more imposing by & branch which strikes off north
from the vein at about thirty fathoms east of the whim-shaft, This was worked,
in places, to a width of twenty-six feet, and was very rich in ore, partienl‘l'll
on the hanging side. The chief point of note about the lode here was, howeve’:
that from its hardness and the moderate admixture of ore, it would have beet
if small unprofitable, whilst from its great size, allowing of operation on 8 large
scale, it proved highly remunerative. At the 162, a cross-cut & # & leads t0
a large lode of similar character, where it appeared that the shoots of ore have
a tendency to incline eastward.”

Suyrn, Ezplanations to accompany Sheets 197 & 198 of th
Geological Survey of Ireland, pp. 30—1.
® Ante, p. 664.

+ Thomas, Survey of the Mining District between Chasewater and Camborné
p. 20. Henwood, Edin. New Phil. Journal, XX11. p. 158; Cornwall Geol. Tramss
v. P- 231, 248.  Fox, Reports of the Royal Cormwall Polytechnic Society) ™"
p. 87. '

$ Fox, Reports of the Royal Cornwall Polytechnic Socisty, 1v. p. 84. Henwood:
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Moreover, the Main lode is, on an average, much
narrower than the Mountain lode.*

The prevalence of such conditions in America,
France, Ireland, and England cannot be without
significance.

Of both lodes the chief ingredient is massive, hard,
white quartz, which miners, generally,—and Cornish-
men, especially,—would pronounce unkindly; save
that near the surface it is much tinged with the salts
of copper, and, at rather greater depths, with earthy
brown iron-ore. Small quantities of (?) chloritic or
talcose matter occur in all parts, but notably at the
joints ; calcareous-spar is, here and there, imbedded in
the other constituents ; and—from certain portions of
the Mountain lode particularly,—the carbonate of iron
is obtained, though in smaller proportions. This
matrix envelopes numberless angular masses of slate;
which vary, from a fraction of an inch to several feet,
and even fathoms, in lengtb depth, and thickness. Of
these many—peculiarly amongst-the small and middle-
sized—specimens obey no yet recognized law ; { but
in the larger bodies (Horses) the planes of cleavage
are oblique to the dip of both lodes,] as well as to the

Cornwall Geol. Trans., v. pp. 247,—50,—77,—9, Tables CII1., CV1.; Ante, pp.
3810, 406, 627,—32, Table XX. Whitney, Metallic Wealth of the United States,
pp. 260,—87.

# Henwood, Cornwall Geol. Tranas,, v. pp. 240,—76, Tables CI. CIV.; Ants,
pp. 410, 527,—32, Table XX.

+ Henwood, Cornwall Geol. Trans. v., p. 211.; Ante, pp. 20,—3, 190,—4¢,.
260,—1,—9, 312,—17,—81, 424,

$ Ante, p. 604
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strike of the Mountain lode,* yet they are parallel
alike to the strike of the Main lode® and to the dip
and strike of the schistose structure in the neighbour-
ing (Country) rocks,t with which, however, they are
in nowise connected.

Large rich bodies of copper-pyrites occur at inter-
vals; and at short, but unequal, distances between
them, the quartzose and chloritic vein-stones are
charged—more or less heavily—with smaller masses,
branches, and grains of the same ore; which is, in
fact, the only one prevalent in the district. A calcareo-
siliceous matrix is rarely a productive one; nevertheless
it sometimes contains small quantities of copper-pyrites
and of vitreous copper. If many joints traverse the
lodes, they are seldom rich;} but where a brecciated
structure is maintained, they are always poor.§

At the articulation of the two lodes the Main lode
preserves its normal direction, whilst the Mountais
lode diverges from it at an angle of some 77°, and—
intersecting the schistose north (upper side-) wall—
assumes thenceforth a greater width and a steeper
slope ; but, from the surface to about one hundred and

® Ants, p. 604,

+ Henwood, Cornwall Geol. Trans., v. p.211; Ante, pp. 20,—8, 190,—4
260,—1,—9, 312,—17,—81, 424,

+ “ Those parts of the lodes which are traversed by longitudinal and cross
joints, as well as those portions which exhibit traces of horisontal bedding, ar¢
generally unproductive,”

Hzexwoop, Cornwall Geol. Trams., V. p. 282 (Abridged)-

$ “ Cavities lined with orystals, and imbedded masses of slate, are unequive-
eal signs of poverty, wherever they may oocur.”—Ibid, p, 230. Ants, p. 84.
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forty fathoms deep, it comports itself as a dranch of the
lode from which it had parted. At greater depths, on
the contrary, the north wall of the Main lode is con-
tinuous; a band of lilac or pale-buff coloured slate,
some three or four fathoms thick, and corresponding
in cleavage with the neighbouring rocks, interposing
between the southern bluff extremity or but-end of the
Mountain lode and the northern side of the Main
lode ; the identical band or wall of rock intersected
by the lode in one spot, thus itself intersecting the
selfsame lode in another.* Between the immediately
opposite portions of the lodes, however, thin layers of
quartz, slightly sprinkled with copper-pyrites, con-
formably interlie the slate. The lodes,—whether united
or divided—consist of similar vein-stones and yield
the same ore; but, when separate, they are rich at
different depths.

The Main lode continues productive to a depth of
one hundred and forty fathoms; as long, in fact, as it
is connected with the Mountain lode, but no longer;
for its riches decline when that connexion is interrupted
by the band of quartzose slate, already mentioned.
The body or skoot of copper-ore dips endlong,—as the
Mountain lode and the Cross-course{ also dip,—
towards the east.

The Mountain lode is, on the other hand, generally
poor during its contact with the Main lode; but where

* Henwood, Cornwall Geol. Trans., V. p. 326, Tables XIV., XLIII, LII.
Ants, p. 192.

t Portea, p. 608.
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they are separated, by the orey band of quartzose slate,
—and the deeper parts of the Main lode become
gradually impoverished, —opposite portions of the
Mountain lode are proportionally enriched. Here,
however, the shoot or body of ore—conforming i
some measure to the dip of the adjoining slates and to
the underlie of the Main lode,—declines towards the
north.

The Mountain lode—whether it be an independent
vein® or merely a subordinate branch—does not extend
southward of the Main lode.

The Cross-course bears N.E.—8.W.; dips S.E. 76
—84°; averages about four feet in width ; and consists,
generally, of slaty-clay; except where it intersects
the Main lode, and there quartz becomes the principtl
ingredient.

It simply severs—without (heaving) displacing—
the lode.

In 1849 the Minewas .......... 140 fms. deep;

butin1867 L R R N A N T LR T Y IR ) 252 1) »
in twenty-six years, therefore, it had been homs-
Jwenty-~ } 112 fat

000000000 000000000 000000000 000000 000000

But though wrought, to such a depth, in rocks of
schistose structure,f within a mile of the ses, the
water {

 « ] believe the Mountain lods to be a distinct one, and not a dranch of the
Main, east and west jode.”
CaPTAIN HENRY PASCOB, Manager of the Bearhaven Mines, MSS.
t * Results obtained from mines in all the metalliferous districts of Cornwalls
except that of Callington # & & agree in showing the quantity of water yiel
by the mines in slate is about four times as much as by those in granite.”
Henwoop, Corwall Geol. Trans., v. p. 443
$  The water is not abundant, and is raised by a draft-engine, placed on th



‘e

Ay W

-y

o,

'Copper-Mines in Ireland. 609

drawn from the bottom was only from 2:86 to“;‘ﬂ per minute, during summer,
”» ” about .... 368 » ,in winter;

discharged at the adit » from 4-83 to 553 » ,during summer,
' ” some .... 622 » in winter,

For some years before the writer’s first visit to Bear-
haven (in 1841), all ore and rubbish had been raised
in waggons, drawn through a highly inclined shaft,
on iron rails, by a small high-pressure steam-engine,
placed—some twenty-eight fathoms from the surface
—at the adit.*

A Man-engine,t—the only one yet set up in Ireland,

top of the rocky brow.”"—8uyTR, Ezplanalions to accompany Sheets 197 & 198
of the GooloywalSuruyofInland p. 81,

# ¢ The Mountain mine is entered by an adit level cross-cut from the south
side, leading to a whim-engine placed underground, the smoke of which ascends
through the leeries or excavations between the walls of the vein.”’—Ib:d, p. 30.

¢ In the Tamar lead-mine, Beer-ferris, Devon, a twenty horse-power steam-
engine was erected at the 145 fathom level, or 290 yards below the pit’s mouth,
which answered the purpose intended, viz. to pump water and raise the ore. The
smoke from the engine was conveyed along a flue running through old workings
to the surface.” —PRPPER, Playbook of Metals, p. 242.

Leifchild, Encyclopedia Britannica (Eighth Edit. 1858), xv. pp. 225—8.
Moissenet, Annales des Mines, 6me Série, 11. pp. 156, 272 ; Mining and Smelting
Magagine, 111. pp. 225,—72, 850; 1v. pp. 12, 88, 161, 327. Thomas, Richards,
Vivian, Daw, Cady, and Cock, Epitome of Evidence, collocted by Royal Com-
missioners on Mines, pp. 20—33. Twite, Ibid, Appendix B, p. 316,

+ Loam, Reports of the Royal Cornwall Polytechnic Society, 11, p. 36. Phillips,
Ibid, p. 43; 1v.p. 57. Jones, Ibid, v1. p. 63. Basset, Ibid, viir, p. 59. Henwood,
Report on the Employment of Children in the Mines of Cornwall (1841), pp. 739,
818,—21,—4. Gordon, Reports of the Royal Cornwall Polytechnic Society, Ix.
Part 11. p. 6. Lemon and others, Ibid, Part 11. p. 12. Taylor, Ibid, x. p. 66.
Lemon, Francis, Richards, and Jennings, Ibid, x1. pp. 16—27," Francis, Ibid,
x111. p. 22, Puckey, Ibid, x1x. p. 38. Moissenet, Annales des Mines, bme Série,
xv.p. 1. Mining and Smelting Magazine, 1. p. 366. Leifchild, Cornwall, its
Mines and Miners, p- 156. Epitome of Evidence collected by Royal Commissioners
on Mines, pp. 24—33. Twite, Ibid, Appendix B, pp. 296—7. Ante, p. 114.
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~has, since 1862, taken the miners to, and from,a
depth of one hundred and twenty-eight fathoms.

Forges for the repair of tools have—as the mine has
been gradually deepened—been erected, in succession,
at 43, 93, 115, and 226 fathoms from the surface; the
smoke from them causing little or no inconvenience,
as—like that from the underground steam-engine—
it passes off through different exhausted works and
unused shafts, as the wind blows in one or other
direction.®

The miners take underground, daily, the potatoes
which form the greater part of their food ; setting them
on to boil, in mine-water, at the forges, and proceeding
to their work ; returning, however,—~during the dis-
persion of the smoke and foul-air from blasting,—to
secure a warm, if a frugal, meal.

The Caminches lode was wrought, in the imme-
‘diate neighbourhood, for several years, with great
success ; but, for some time, the works have been
abandoned. At Killogue, about a mile distant, how-
ever, extensive operations are still in progress on the
same lode.{

® Some thirty years ago forges were established, under similar circumstances,
at great depths in Wheal Vor by the late Captain Mark Read; who had previ-
ously assisted his brother in superintending the BearAaven mines.

1 The Allihies ¢ Old lode * was worked to the depth of fifty or sixty fathoms,
and outward for some little distance under the sea, It has now been abandoned

for a quarter of a century. & & &
* The Caminches lode, which courses N.N.W., with an inclination to the 8.E.,



