NOTES ON THE VAN MINE

By C. Le Neve FosTER, B.A., D.8c., F.G.8.

Read 4th November, 1879,

THE celebrated Van Mine,* the most productive lead
mine in the British Isles, lies about 2} miles N.N.W.
of the town of Llanidloes, in Montgomeryshire. The
surrounding country for a distance of some miles is
composed of rocks of Lower Silurian age. In the
immediate neighbourhood of the mine the strata
consist principally of roughly-cleaved slates. Where
clean and fresh sections of the rock can be observed,
such as in quarries near the mine and on the road
to Llanidloes, the distinction between the planes of
bedding and those of cleavage can be seen very
clearly. Near the mine I found the dip of the beds
to be 35°in an E.S.E. direction, whilst the cleavage
planes of the slate dipped from 45° to 60° W.N.W.
Mr. Alfred Williams, however, tells me that the dip
of the bedding is very irrcgulft, and that therc appears
to be an anticlinal passing near the engine shaft.

I will first of all describe the lode, and then ex-
plain the manuer in which it is worked.

® My colleague, Mr. T. F. Evans, and the Messrs. Williams, tell me that
the name of the mine is derived from that of the mountain close by, called
“y Fan.” The meaning of this in Welsh is, “ the place” or * the spot;” and
the mountain was probably so named as it is the most prominent in the
neighbourhood.
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34 Notes on the Van Mine.

The vein which runs through the Van Mine is
known along the strike for a distance of at least nine
miles. It is shown on the Geological Survey map
(sheet 60, S.W.) as far as Pen-y-clyn* only; but since
the Survey was made, now more than thirty years
ago, the lode has been traced two miles further east,
and is even supposed to have been struck on the
right bank of the river Ceryst. Again, it has been
followed to the west as far as the river Wye.

At the Van Mine the lode is running in a direction
of about E. 26° N. (true), and dips south on an aver-
age about 74°, though sometimes the dip is not more
than 67°. The width of the lode is generally several
fathoms, and the orey part is occasionally 48 feet
wide. I myself saw stopes 41 feet wide at the ninety
fathoms level.

The Van lode is evidently a true fissure vein, and
it cuts across the bedding and the cleavage of the
adjacent slate rock. The filling of the original
fissure is composed of three parts: firstly, on the
south side, the flucan, or soft lode; secondly, the
bastard lode; and thirdly, on the north side, the
regular lode. (See fig. 1, plate i1.)

The flucan is a mass of clay and soft broken-up
slate, generally about 12 feet, and dccasionally 24 feet
wide. It presents all the appearance of having been
formed by the attrition of the sides of a fissure in
slate rock. In the deeper parts of the mine the

* This mine joins the Van on the west, then comes Glyn Mine, and next
Van Consols, formerly Bryn-dail ; the two latter are worked by the same
company.
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flucan diminishes in width very considerably, and at
the bottom level is only a few inches thick.

The bastard lode is a mass of slate rock, generally
four or five fathoms wide, between the flucan and the
regular lode. It is not a hard, solid rock like the true
country ; but it is much softer, and it is traversed
by numerous little veins and strings of galena.
Though, as a rule, too poor to be worked, it occasion-
ally is very rich, and may even, as in some stopes
above the ninety fathoms level, form the most pro-
ductive part of the lode. The galena in the bastard
lode usually assumes a largely foliated character
(potter’s ore), whilst that of the regular lode is more
granular. Between the bastard lode and the -true
lode there is generally a wall, or plane of division,
and frequently a band of yellowish hornstone, mixed
with a little blende, runs along the north side of it.

We now come to the regular lode itself. This
consists of masses of slate traversed by veins of
galena, varying in size from mere strings to
leaders or branches 1 foot to 2 feet wide. With
the galena are considerable quantities of quartz and
blende, besides a little iron pyrites, marcasite, copper
pyrites, and calcite. In several specimens I noticed
the succession—1 quartz, 2 galena, 8 blende, 4 quartz;
but I am not sure that this order always holds good.
In many places the lode is a true breccia, made up
of fragments of slate cemented together by quartz,
galena, and blende; and it would be difficult to find
better instances of brecciated structure than are met

with in the Van Mine. The footwall of the regular
D 2
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lode is generally well marked, and it is often covered
with slickensides dipping west; similar striated sur-
faces are also found in the joints in the lode itself.

In the mines to the west of the Van the character
of the lode is different, and, quoting from Mr. Smyth’s
memoir On the Mining District of Cardiganshire and
Montgomeryshire,*  these are characterized by the re-
markable fact that the ore of lead is accompanied by
witherite and baryte.” As far as I am aware neither
of these minerals has been found in the Van Mine.

The length of ore ground at the Van increases
with the depth of the mine, from sixty fathoms at the
adit to more than two hundred fathoms at the ninety
fathoms level. However, one hundred and fifty
fathoms is reckoned as the length of the very pro-
ductive part of the shoot. It dips mainly to the
west, but gains slightly to the east also, as shown in
the longitudinal section. (Fig. 2, plate ii.)

One of the most intcresting points in connection
with the Van Mine is the fact that there have been
emissions from the lode of a gas, which I am told
was light carburetted hydrogen, or fire-damp. The
Messrs. Williams inform me that it has been found
at the adit, and nearly every level below, while
“ tapping” the lode, or, in other words, upon making
" the first drivages in it. The gas rushes out with the
water, making a great noise, always appearing to
come from below. The miners look upon it as a
sure harbinger of lead ore. The quantity has some-

¢ Menwirs of the Geological Survey of Great Britain, vol. ii. part ii
page 658.
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times been sufficient to cause slight explosions, by
which men have had their hair and whiskers singed.
It is not improbable also that sulphuretted hydrogen
is emitted. I smelt that gas very perceptibly in one
part of the mine, and more strongly I fancy than
would have been the case if there had been merely
the sulphuretted hydrogen formed by the decomposi-
tion of the potassic sulphide in the gunpowder-smoke
on meeting with moisture.

Having now described briefly the main features of
the lode, I will proceed to explain the manner in
which it is worked away.

As the lead ore is distributed irregularly, it has
been found best to remove every part of the lode;
and as the large excavations would be highly danger-
ous if left open, and as they are too wide to be
supported with timber in the ordinary way, a well-
matured method has been adopted of filling up every
cavity immediately after the removal of the ore.

The mine is worked by a vertical shaft, which
intersects the flucan at 105 fathoms below the adit.
Crosscuts are driven out north at intervals of about
fifteen fathoms, and we will now suppose that any
one of them has reached the flucan. A level is then
started, and two “ ends” are driven—one to the east,
the other to the west. The flucan is chosen for this
preliminary level on account of its softness, which
enables a much greater speed of driving to be
attained, and so affords great facility for rapidly
developing the workings. This first stage is shown
in fig. 8, plate iii. A is the crosscut, B the pre-
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liminary level, C the flucan, D the bastard lode, E
the regular lode. (The only exception to this plan is
at the 120 fathoms level, where the flucan has died
out almost to nothing. In this case the preliminary
level is driven in the bastard lode adjoining the
regular lode.) Crosscuts F I (figs. 4 and 5, plate iii.)
are now driven out north, about twenty or thirty
fathoms apart, and from these the first level in the
lode is pushed out east and west, as shown by the
letter G. This level is driven on the main leader,
and generally close to the footwall.

The next process consists in stripping away both
sides of this level in the lode as far as the footwall on
the north and the bastard lode on the south, unless
the latter happens to be productive, and then it is
stripped down also. At the same time the empty
gpace is packed with deads derived from the flucan
and from poor parts of the lode; and, if these do not
suffice, further supplies are drawn from workings
in dead ground at higher levels, or else from the
surface,in a manner which will be described later on.
A working level is reserved in the midst of the deads,
and is properly secured with timber, as shown in
fig. 6, plate iv. Round Norway timber, 8 to 10 in.
in diameter, is generally used both for forks and head-
trees (legs and caps, Cornwall), and the top of each leg
is hollowed out a little to receive the cap. A streicher,
made of 2-inch plank nailed to the cap, prevents the
legs from being forced inwards. A covering of small
poles completes the timbering. This working level is
generally built up about midway between the two
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walls of the lode. Endeavours are always made to
carry it as nearly straight as possible, so as to facili-
tate the tramming, and, consequently, if the lode
makes a bend, it will either approach the footwall or
hanging wall as the case may be. [Iig. 7, plate iv.,
represents this third stage. Letters C, D, and E
refer to the same parts of the lode as before, whilst
H is the working level, provided with a proper tram-
road of 2 feet gauge. The whole excavation has
been filled up to within 18 inches of the roof or
“back,” save at one end, where it is proposed to_
begin the stoping. When the working level is com-
pleted, the level in the flucan is often abandoned;
the timber is drawn out for use elsewhere, and the
level allowed to crush together. In other cases parts
of it are kept up, either for the purpose of conveying
waste stuff for filling up, or to ensure proper ventila-
tion through certain winzes.

In the meantime, starting from the lcvel above,
winzes are being sunk twenty or thirty fathoms apart
in the flucan, or occasionally in the lode itself if the
flucan is too far away from the productive part.
These winzes serve not only for ventilation, but also
as shoots for the rubbish used in filling up the exca-
vations; they are usually called passes. This stage is
shown in fig. 8, plate v., I being a pass. These winzes
are made 6 feet by 3 feet within the timber, and then
one side, 22 inches long, is separated by dividings,
and the larger compartment closely cased up with
1}-inch plank. The small compartment then serves
as a footway, and is also useful in case the larger one
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should becom® choked with the rubbish. Large
stones blocking the pass can then be removed with-
out any danger to the men. P is a permanent level,
and N a crosscut used for tramming in the deads, as
will be explained later on. (See fig. 12, plate iv.)

As soon as the arrangements for supplying deads
for filling up are completed, the stoping can be pro-
ceeded with. The ordinary length of each bargain
or pilch, as we should say in Cornwall, is about 50
feet; and, in order to reduce the amount of wheeling,
the bargains are arranged so that the men shall not be
very far from the winzes from whence they obtain the
deads. The height taken off by each stope varies
according to the firmness of the lode from 2 feet to
6 feet, and as each stope is removed the excavation
is carefully packed with rubbish, mills or passes being
left, through which the ore is shot down for filling
the trams. These ore passes are of the same size as
the winzes, and are timbered in the same way. The
lode itself furnishes enough poor rock to fill up
perhaps one-third of the excavation. Some stuff is
derived also from any workings in dead ground, such
as from driving the crosscuts, or the preliminary or
permanent levels; and, finally, slate is ‘quarried at
the surface, shot down special shafts, and trammed
to the points where it is required.

In order not to lose any ore among the loose
stones used for stowing, it is usual to spread over the
top of the rubbish a layer of the soft flucan for a
depth of a few inches, and when the lode has been
stoped away to the required height, this floor is
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shovelled into the ore passes, and goes to be dressed
with the rest of the stuff. It is found cheaper and
better to dress a few tons of stuff extra than to go to
the expense of laying down boards or sacking to
catch the fine ore.

In fig. 9, plate v., using the same lettering as
before, we have, in addition to the rubbish shoot (I),
the built-up ore pass (K); and in this case, where the
bastard lode is very wide, it has been found advisable
to sink the winze in the lode itself.

The stoping proceeds in this manner till only 12
feet of lode remain below the workings of the level
above. It is then thought undesirable to leave such
wide openings as hitherto. The stopes are packed up
tightly with rubbish, and a level is driven east and
west along the strike in the middle of the lode, or on
one side if more convenient, as shown in fig. 10,
plate iv., H being the old working level, and L the
new level in the lode. In this figure and the next
the bastard lode is supposed to be productive, and
hence everything is stoped away between the footwall
and the flucan. As soon as the level L has been
driven for a short distance, crosscuts from 5 to
8 feet wide are started from each side of it, and
driven north and south to the footwall and hanging
wall respectively, the ground being supported by
strong props of timber. The lode standing on the
sides of the crosscut is then removed by a series of
cross drivages, similar to the original crosscut, only,
as one side is free, the work is much less expensive,
costing about £4 per fathom instead of £10. The
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empty spaces are packed with rubbish to the top,
and as much of the timber is drawn away as can be
removed with safety.

When the lower half of the 12 feet slice has been
thus taken away by a series of short contiguous cross
drivages, another level M (fig. 11, plate iv.) is driven
above the old one, which has been packed with
rubbish. Crosscuts are started similar to the ones
below, save that in driving under the deads the pro-
cess of spilling has to be resorted to. While this
work is proceeding the miners can recover any pieces
of timber which were left in the midst of the rubbish
used for stowing the lower half of the slice. The
legs, or forks, are put in with the large end upper-
most; by digging round the top a little room is made
for fastening on a chain, and then the leg can be
lifted out by means of a lever. As soon as the upper
half of the slice has been taken off by these cross
drivages the working level H is finally abandoned.

The block of lode fifteen fathoms high is thus
removed entirely, and its place is filled by rubbish;
consequently there is no danger of the walls falling
in, and even during the progress of the work no high
openings are made, any loose rocks ean be taken
down at once, and there is little danger of their
falling unawares upon the miners. _

During the progress of the stoping, the so-called
permanent level, at the horizon of the bottom of the
block, is being driven for the purpose of furnishing
a road for conveying deads to the block beneath.
Crosscuts N N, twenty or thirty fathoms apart, are
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pushed out south for a distance of ten fathoms
beyond the flucan, and ends are driven east and west
till they meet and form a continuous gallery. (Figs.
8, 9, plate v., and fig. 12, plate iv.) A tramroad is
laid down, and the level is ready for use. Several
men are kept constantly employed at a quarry ad-
Joining the mine in obtaining slate rock, which is
trammed to and shot down one of the two rubbish
shafts shown on fig. 2, plate ii. These can be tapped
at the adit, and the supplies conveyed by tramroads
and other special shafts used as shoots to the places
where they are required. Save the first two rubbish
shafts from the surface, no shoots are made more
than fifteen fathoms long, because it has been found
by experience that the timber becomes broken up
very quickly by the fall of the stuff if longer ones
are adopted. The bottom of one shoot is always near
the mouth of the next, so that the rubbish never has
to be trammed far; and in some instances the shoots
are so near that, by fixing up a few sloping planks,
the stuff runs directly from one into the other.

We have now followed the whole process of re-
moving an entire block of lode fifteen fathoms in
lLieight, from the moment when the first level is
driven in the flucan to the time when all the ore has
been excavated, and its place taken by rubbish.
There can be no doubt about the value of the system
adopted by Captain Williams. With wide deposits in
weak ground some filling up process is almost indis-
pensable, unless an enormous expenditure is incurred
for timbering, and even in much firmer ground I
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cannot help thinking that the extra cost of filling up
would frequently be compensated for by the increased
protection afforded to the persons employed, and the
additional security ensured to the mine itself as a
property of permanent value. As a proof of the
safety of this method of working, I may mention
that my colleague’s statistics show that there has
been no fatal accident from a fall of ground since his
appointment, nearly seven years ago, and that the
non-fatal accidents from this cause have been few,
although, on an average, 821 men have been
regularly employed underground.

The amount of timber required in the present
method of working is small, as many of the pieces are
used over and over again. Another advantage is, that
there is a certainty that no ore is left behind; for
although money is sometimes spent in breaking down
poor parts of the lode to make sure of not missing any
lead ore, the stuff can be utilized for filling instead
of drawing supplies from quarries at the surface.

I will now in a very few words follow the ore as it
leaves the stopes. From passes such as K (fig. 9,
plate v.) it falls into waggons, which are trammed to
the shaft, raised in a cage to the surface, lowered
down a self-acting incline, and tipped into a large
shoot which feeds a Blake's stonebreaker. The
broken ore is crushed by Cornish rolls till it will pass
through a sieve with twelve holes to the square inch,
and the crushed ore is carried by a stream of water on
to a pyramidal separator. The slime which runs over is
treated in spray buddles, whilst the coarser sand that
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falls through goes to continuous jigging machines.
These deliver clean lead ore fit for the market if
necessary, or only requiring a slight washing on a
flat buddle. In other words, a very large proportion
of the lead is not touched by hand from the time it
leaves the stopes till it is all but fit for the market.
The jiggers also separate the blende.* '

They treat monthly at the Van Mine about 5,000
tons of stuff, yielding about 500 tons of clean lead
ore and 150 tons of blende.+

* This is of course a very brief outline of the process ; but I have reason
to hope that ere long a full and complete description of the dressing opera-
tions at the Van Mine will be published. A memoir of this kind would be
of much value.

+ The following statistics concerning the Van Mine are derived from
figures furnished to me by the Messrs. Williams, and Mr. W. J. Lavington,
the Secretary of the Company, and from my colleague’s Annual Reports.

Persons Value of Value
the

Lead ore Blende

Year, CmPloyed  “Ch, ) inad Ore sold. O Sn Dlende
i at Llanidloes

ground Btat. tons. wmglt‘::on. Btat. tons. arctums Station.

8 s. d. £ s d

1869 .. .. 100 320 1,093 0 0
1870 00 550 10 0
1871 16 0 00
1872 17 0 5 0
1873 330 333 12 0 16 0
1874 358 303 2 6 00
1875 263 336 15 0 00
1876 297 328 00 76
1877 335 308 13 4 09
1878 346 272 00 7 6

Ave L] 0l

Avemges 30) 313 55200 771,931 410 16784 60572 5 9

During the last ten years, therefore, the Van Mine has produced 55,200
statute tons (56,085 metric tons) of lead ore, and 16,784 statute tons
(17,053 metric tons) of blende. The lead ore contains on an average
age about 81 per cent. of lead and 9 ounces of silver per statute ton (2754
grammes per metric ton). The blende contains about 55 per cent. of zinc.
The chicf proprietor of the surface and the mjneral rights at the Van Mine
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In conclusion, I must thank Captain W. Williams,
the manager of the mine, and his two sons, Messr.
W. Henry and Alfred Williams, for their valuable
assistance, and for the information on all points
which they so willingly afforded me; indeed, without
their kind help it would have been impossible for me
to have brought forward many of the details con-
tained in this paper.

is the Marquess of Londonderry, who receives a royalty of one-fourteenth of
the value of all the argentiferous lead ore and blende sold by the Company.

The dividends paid during the ten years referred to in the table bave
reached the sum of £348,000; whilst the total amount of capital paid wp
by the shareholders since the Company was registered in January, 1869,
has been only £4 5s. per share on 15,000 shares, or £63,750.

* Vith great regret I have to record the death of Cupt. Williams, which
took place on the 15th November.




