THE DUCHY PERU LODE, PERRANZABULOE.

By WaRINGTON SMYTH, M.A., F.R.8, F.G.S.

In the year 1858 I ventured to bring before the
Society a brief account of the remarkable lode which
extends from the northern extremity of Perran Sands
towards the north of Newlyn Downs. Before that
date too little attention had, as I thought, been
drawn to a lode so powerful, and so exceptional in its
character.

Dr. Borlase,* exactly a hundred years before, pro-
bably referred to this vein, when, stating that not one
iron mine had as yet in Cornwall been worked ¢ to
effect,” he added, in a note, that ‘“ Iron is found in the
Parishes of Morvah, Piran-sand, &c.” The fact of the
occurrence of iron at the cliff extremity was indicated
by De la Beche, in his geological map, before 1839,
by the sign for Mars, and the unusual line of bearing
of the lode was briefly adverted to by Mr. Henwood
in his well-known description of the St. Agnes and
Perranzabuloe district.}

Since the date of my paper, about which time I
had the pleasure of introducing to the locality more

¢ BoRrLASE, Nat. Hist. Corn. 1758.
+ Trans. Roy. Geol. Soc. Corn. vol. v. p. 108.
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than one eminent iron master, the district, divided as
it is between several ¢ lords,” has been taken in hand
by a number of successive parties of adventurers.
A large amount of work has been done, with a
success perhaps commensurate with the judgment
which has been brought into play. And the results
which have been obtained by active working in that
portion long called the Duchy Peru Mine are so
curious and instructive that I propose to describe
some of them, which are notable examples of lode
structure, and which indicate the danger of neglect-
ing to learn to appreciate the vagaries of this class of
mineral repository.

Taking our stand on the Duchy sett,* near the
60-inch pumping engine, which easily masters the
water down to the present maximum depth of 70
fathoms, we look in the direction W.N.W. by N.
across a bare and undulated country to the bold line
of sand-hills a little to the north of the old church of
St. Piran, and beyond to the south of the dark
headland of Ligger Point. Along this * caunter”
line we may see by horse-whims or engine-houses
the marks of workings whieh have tested the lode, at
intervals of a few hundred fathoms, over a length of
two and a half miles from the Duchy engine-house
to the sea cliff. First to the west comes the Great
Retallack Mine; then after a heave to the south the
Treamble Sett, in which large open-casts have been
worked. Next on the west follows Mount and

® The mine formerly known as Duchy Peru is now termed simply the
Duchy Mine.
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Trebisken, extending to the hills of blown-sand,
and beyond this two or three minor openings in the
midst of the sands, with a more important one called
Gravel Hill Mine, at the western extremity. In the
other direction, where the lode is deflected into a
more easterly course, succeeds the Deer Park Mine,
and thence if continued, which is somewhat un-
certain, with the same line of bearing, the vein
would cross the north and south valley of the cele-
brated East Wheal Rose, at five miles distance from
the sea coast.

At all of the points thus named the lode exhibits
a great breadth, varying from 50 to 120 feet when
measured horizontally, and consisting, at surface, of
brown iron ore, passing at the depth of 20 or 80
fathoms into chalybite or the spathose carbonate. In
1858 I estimated that some 50,000 tons of iron ore
had in toto been raised from the lode. Mr. Robert
Hunt's statistics record that from 1858 to 1880
inclusive upwards of 100,000 tons have been ex-
ported from the several openings, none at all having
been disposed of during years of dulness in the iron
trade; but at more favourable times as much as
17,000 tons having been sent off in a year.

In almost every case of the workings for iron ore
an intersection by meridional or north-and-south
lodes is to be observed. These are usually small
veins, often indeed but an inch or two in thickness,
but remarkable for the richness of the argentiferous
lead ore which they have produced, and even for
true silver ores. In the first volume of your Trans.
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actions Mr. Joseph Carne stated that about 1788 the
first discovery of silver ore in Cornwall was made
“in a mine in the parish of Perranzabuloe, which
was in consequence dignified with the name of
Mexico.” This silver-bearing vein crosses through
the iron lode in the Treamble workings, and does
not appear to have been made out or followed up on
the south side of them.

Subsequently another cross vein, to the east of
Trelask, and worked for some time as Wheal Peru,
produced a moderate quantity of very rich silvery ore,
and appears to point for the western end of the
Duchy Mine. In 1859-60 I examined some ore in
and from a little cross vein at the Mount Mine,
Trebisken, then working by Mr. Whitford of St.
Columb, which was stated to be worth at the rate
of £800 per ton. It, however, exhibited distinct
sprigs of native silver amid the broken galena, and
hence no value could attach to an assay unless one
knew how the ore was sampled.® At the present
time two north and south veins coming in from the
north are to be seen in the Duchy Mine, having a
very pronounced dip to the eastward, distinctly
cutting through the iron lode, promising in appear-
ance, but disappointing so far in their productiveness.

A cross lode is stated again to come in at the Deer
Park, and in the same category may also be placed
the famous lode of East Wheal Rose, wrought for a
short life of twenty years with extraordinary profit.

® See, for the account of the ycar's raisings and sales, HExwooD, Trans.
Roy. Geo. Soc. Corn. vol. viii. p. 121.
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Another remarkable product of the Perran lode is
the zinc blende, which after being discovered first in
Great Retallack, and yielding sometimes thousands
of tons in a year, has of late made its appearance in
astonishing masses at the Duchy Mine, to the extent
of supplying as much as 900 tons per month for
some time past.*

It may thus be seen that at a number of isolated
points along several miles of this lode, metalliferous
treasures of various kinds have been laid open; but
an important question at once suggests itself, What
is the nature of the lode between these points, and
what clue have we, in the drivings of the present mines,
as to the value of the intervening ground? I fear
that much of the disappointment that has attended
these as well as other workings, arises from ignorance
of the true nature of a lode. Every Cornishman
must know more or less the unstable or ‘ bunchy”
character of most of these deposits; but the de-
scriptions, calculations, and diagrams of outsiders who
have touched on these questions betray a sublime dis-
regard to the real state of the case. I need scarcely
refer to the disgraceful misrepresentations of the
prospects of certain Cornish lodes which have been
so rife for the last year or two, and with which it is

® Besides the preponderating minerals of iron—brown ore, and chalybite—
small quantities of haematite and magnetite have been met with ; among the
sulphides, pyrites, copper pyrites, zinc blende, and galena; metallic salts,
pyromorphite, melanterite, and copper vitriol ; and among the silicates
common garnet, and boldly crystallized hornblende of the radiated strakl-
stein character, have occurred in different parts of the lode, the latter especially
in the Great Retallack Mine.
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satisfactory to find only a very few Cornish names are
connected. These misleading concoctions generally
betray that belief in the uniformity of lodes through-
out a long run, which has to be rudely shaken by an
intimate acquaintance with them. And in the present
instance the statements as to  practically inex-
haustible ” quantities, and the diagrammatic sections,
showing the brown ore of iron plunging, as it were,
into an illimitable sea of white spathic iron, are taken
from data which are true at certain points, but require
a much closer attention to facts if we would approxi-
mate nearer to the whole truth.

In my former paper I stated that a large proportion
of the width of the lode was not occupied by iron
ore. This has been confirmed by the more recent
workings of the Duchy Mine, where Captain P.
Argall, who has studied the phenomena closely, con-
siders that the iron ore affects chiefly the foot-wall or
lying-side of the lode, and the zinc-blende, when it
occurs, rather the central portion. In every one of
the mines it has been evident that a large portion of
the filling is of a mechanical character; t.e. the effect
of a disruption—not only of the killas, in order to
form the original fissure, but also of the material of
an already solidified lode. This was indicated by
sharp, naturally-broken fragments, both of the irony
ore and of quartz veinstone, some of which exhibited
the pseudomorphous characters so fully set forth
years ago by our late member, Mr. R. W. Fox, r.r.s.,
and commented upon by Sir C. Lemon, Bart.,in his
address to this Society in 1845. The fragments,
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usually quite angular, are in some cases cemented
by quartz, as where the “saddle” rock and others
point out the back of the lode, between the Twelve
Burrows and Rejourra, whilst throughout a large part
of the excavations the cementing substance is a soft,
more or less flucany, and very variable material, pro-
duced by the disintegration of the killas rock. Some
of the specimens of pseudomorphous quartz I have
only seen paralleled in the iron lode of Restormel,
near Lostwithiel, where black lines on. a whitish
ground, sometimes intersecting at definite angles,
show a rough resemblance to the rectilinear characters
of Oriental writing, and testify to the former presence
of large crystals of rhombohedral carbonates. *

This breccia, so frequently seen in the lodes of
Cornwall on a comparatively small scale, is in some
parts of the Perran lode of portentous dimensions:
thus, at the 60 fathom level in the Duchy Mine, the
lode, 10 to 12 fathoms in width (taken horizontally),
where it inclines at an angle of about 50° to the
south-west, appears to be one vast mass of this frag-
mentary material. In the earlier days of the
adventure, but little attention was paid to this con-
stituent of the lode. Some zinc-blende was found
and raised from shallow workings, as well as a few
tons of yellow copper ore, but under conditions not
very apparent; and throughout the soft ground a
granular pyrites was often dispersed, so easily decom-

® ¢«On Breccia Lodes in Cornwall and Devon ;" vide De la Beche, Report,
1839, p. 323. Fine examples of this kind being generally too poor to serve
as ore, are often buried in the tips or burrows, and built into walls.
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posable as to give rise to a very high temperature,*
and to a coating of the walls with crystals and stalac-
tites of various sulphates, especially melanterite,
sometimes tinged blue by copper vitriol. At the 40,
50, and 60 fathom levels, fragments of zinc-blende
form a valuable element in the breccia; pieces of all
sizes, from the bigness of a nut to masses of several
hundredweight, and even above a ton, lie enveloped
in a soft bedding, and the singular spectacle is pre-
sented of levels and stopes being carried on for this
mineral in the midst of a wash of material, requiring
the greatest care in the setting and frequent renewal
of the timbering.

The blende itself is peculiar for a mineral vein:
the greater part of the lumps are dark brown massive
granular zinc sulphide, mingled with disseminated
iron pyrites, but without any of the quartz or spars
or other substances that usually accompany it; and
the question naturally arises, Whence did these frag-
ments come? That question is now, up to a certain
point, answered by the workings opened through the
 Swansea ” whim shaft down to the stopes above the
thirty fathom level. Here, resting against crystalline
quartz which belongs to the north or foot-wall, is the
blende in a solid state, more or less jointed, but for
some ten feet in width, and for many fathoms in
length, comparatively unbroken. Hence it is that
the fragments we had met with in the deeper levels
must have fallen away; but how the great cavernous

* The temperature in the 60 cross-cut north was 82° F., when the external
air was 52°, October 26th, 1881.
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opening into which they fell was formed, and filled
with the other ingredients of the lode, and to what
depth this broken material is likely to extend, and by
what it will be succeeded, are matters of speculation ;
and the practical results are only to be solved by
miner-like trials.

Meanwhile some other peculiarities are observable.
The loose masses of blende are so often associated

Q- whitlyh ovg Wq««;u;»#m,\\mlbudﬂ
b gromuwlar Wm&rfﬂa, with Slucam
c e Dveccia. @ the lumps of blende

with a white, friable, ¢ pryany” substance, that the
men generally look for the latter as a guide. Here
and there deposits, lying almost flat, are met with, as
for instance in the present hot cross-cut north of the
sixty, where, next to the floor, is (a) a laminated gray
clay-like substance, containing a small percentage of
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lead; (b) six to ten inches of granular pyrites, not
solid, but more or less mixed with clay, and quickly
decomposing; (c) the breccia, with its fragments of
zinc blende.

Other parts point to a great amount of decomposi-
tion having taken place before the access of air en-

Q
By
€ ved and brown ochre, 2 fect

a. .S'td'\:)-l‘kccc‘q., wiH ot Dlende
Q quarty wanstone

abled the pyrites to produce its sulphates. In some
of the shallow stopes there comes in, under the soft
breccia (d), & bed of one to two feet thick of lamin-
ated red ochre (¢c), followed, underneath, by a powdery
mass (b), from a few inches to two or three feet thick,
of black oxide, in which copper, manganese, and zinc
appear to be present, and this forms the upper side
of the solid body of blende.

And now to return for a brief space to the hori-
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zontal extension of these courses, shoots, or columns
of ore. No one who had seen the masses of cellular
brown oxide of iron (brown heematite) exhibited at
most of these mines, or the extremely pure compact
mineral of the same class, occurring at Berriman's
shaft, Treamble, or the masses of solid blende which
I have just described, would be prepared to find these
minerals wanting in continuity. But an examination
of the levels at the Duchy mine will show that a ter-
mination of the most abrupt kind, within the walls
of the lode (which are commonly very obscure), often
bounds the orey portions. The fine course of chaly-
bite, which is found to hold down almost vertically to
the seventy, and which is from two to three fathoms
in cross width, comes to an end suddenly both east
and west, and has the peculiarity that the ¢ heads”
or joints strike N.N.E. and S.S.W. across the great
lode. Similarly the blende, west of the Swansea
shaft, is sharply terminated. West of Hathorne's
shaft, another column of chalybite extends for only a
few feet in the direction of the strike; and it is suc-
ceeded on the east by a quartz filling, of which a great
part consists, (as is well seen in the fifty fathom level)
of parallel ribs of what miners term * cross-course
spar.” These plates, often only half an inch to an
inch or two thick, are thoroughly crystalline, and
contain frequent pseudomorphous impressions of
octahedral fluor spar, whilst, strange to say, instead of
being placed parallel to the walls of the great lode,
they set across it in the same direction of N.N.E. to
S.S.W., and thus remind the observer of the trans-
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verse strings of cassiterite or tin in the elvan dyke at
Wheal Jennings,* the old Parbola mine.

The completion of a good railway from Newquay to
these mines has obviated one of the difficulties in
mining the district, and the discovery of the blende
in quantity has given a fillip which it is hoped may
conduce to further successful exploration.

* Vide SEYMOUR on “ Wheal Jennings,” T¥. R.G.8.C., vol. ix. p. 185.
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