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LETTER OF TRANSMITTAL

Yrnrlrxu Gnor,oorcll Sunvov,
IJNrvnnsrry oF YrRGrNrA,

Crrlnr,omrsvrr,LE, February, 1918.

Gouernor Westmoreland, Daa,is, Ch,ar,rman, and, Members of the Btate

, Geological Aomm,i*sion:

GnNrr,nlt,tpN:-I have the honor to transmit to you herewith, and to
recommend for pubiication as Bulletin XV-A of the Virginia Geological
Survey Series of Reports, a manuscript and illustrations of a report on

"Tin Deposits Near frish Creek, Virginia," by Henry G. tr'erguson, of the
Ilnitecl States Geological Survey, prepareal in coiiperation with the Virginia
Geological Survey.

The tin deposits of the Irish Creek district in Rockbriclge County, Yir-
ginia, are among the most promising in the United States. Since the United
States is entirely dependent upon foreign countries for its supply of tin,
ancl since the metal is urgently needed as a war-time necessity, it is hoped
that this publication will serve to direct attention to the development of the
tin deposits in this important district.

Respectfully submitf ed,

Tuolrls L. Werson,
D,i,rector.



TIN DEPOSITS NEAR IRISH CREEK, VIRGINIA
By HrNnr G. Fencusox.

LOCATION OF THE DEPOSITS.

The rlnited States is entirely dependent upon foreign countries for its
supply of tin. As this metal is a war-time necessity ancl as a domestic source
of supply is 

'rgently needed, all known deposits of tin ore (cassiterite) in
the united states have been recently examinecl by members of the u. s.
Geological survey. one of the most promising of these deposits is in the

Fra. l.-Map of a portion of Virginia, showing the location of the frish Creek tin
deposits, Rockbridge County.

frish Creek district in Virginia. A short general description of this deposit,
which was examined by the writer in May, 191?, is here presented in the
hope that it may be of value if another attempt is macle to mine tin ore at
this place.

It has long been known that cassiterite-bearing veins outcrop near the
summit of the Blue Ridge, at the head of Irish Creek, in Rockbridge
County, Virginia, but for the last twenty-five years no work has been clone
on these veins and little was to be seen of the workings themselves. The
writer is indebted to Mr. A. G. White, Secretary of the'War Minerals Com-
mittee, for permission to consult reports on the property, macle in 1893, by
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TIN DEPOSITS NEAR IBISE CREEK, YIRGINIA.

Mr. A. C. Ledoux ancl Professor W. O. Crosby; and to Mr. Moses Joy, of
New flaven, Conn., for several interesting specimens of ore from the pros-

pects. Mr. X'. L. Hess made a short visit to this district in 1913, ancl has

kindly placed his notes and specimens at the disposal of the writer.
The Irish Creek tin district is in an isolated part of the Blue Ridge of

Virginia. The nearest post-offices are frish Creek, which is a short distance
west of the tin deposits, and Montebello, in Nelson County, a few miles east

ol them. The district can be reached by roads that are passable except in
very bad. weather. The old mine may be reachecl from Arrington, on the
Southem Railway, by a drive of 29 miles, or from Vesuvius, on the Norfolk
and Western Railroad, by a drive of 12 miles. Accommoclations may be

had at the house of Mr. Sam Cash, about a mile west of the mine. In May,
L971, a logging railroad was under construction from the mouth of Irish
Creek to a point near frish Creek post-office.

The Blue Ridge in this vicinity, particularly near the crest of the ridge
and a short distance to the east ancl west, consists of irregular hills and
ridges. The highest points in the immediate vicinifi of the district reach

altitudes exceeding 3,500 feet above sea-level, and the bed of Irish Creek,
near Irish Creek post-office, is slightly below 2,000 feet. The valley of Irish
Creek is more open anil less mountainous than the neighboring valleys to
the north and south. Itillstone Hill, a long, steep ridge capped with
quartzite, overlooks the valley from the north. Small stretches of level land
along the stream and parts of the steep hillsides are under cultivation, but
most of the hilly portions are clensely wooded. Though the areas underlain
by igneous rocks have been deeply erod,ecl, the rocks are greatly weatherecl
so that outcrops of fresh rock are found at few places except in the streams.

HISTORY OF MINING,

Cassiterite from the lrish Creek region was first identified by Professor
Armstrong, of Washington College,o Lexington, Va.r'in 1846,b and it is re-
ported that some prospecting was done in the region during the next few
years, but afterward the existence of the ore seems to have been forgotten.
The ore was rediscoverecl in 1882 by Mrs. Martha D. Cash, prospecting
began in 1883, and the Virginia Tin Mining and Manufacturing Company
was organized in 1884. By this time a tunnel 80 feet long hacl been ilriven
on the vein.c The Lexington Tin Company appears to have operated in the

" Washington antl Lee University.
.6 Ulke, Titus, Min. Res. of the United States, 1893, p. f80, 1894. .
o Hotchkiss, J., Virginia Minerals for the New Orleans Exposition. The Vir-

ginias, vol. 5, p. 196, 1884.
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' GEOLOGY. 3

district in 1885. Work continueil until 1886, when litigation, causerl the
closing of the mines. As far as known no shipments were made, but about
290 tons of ore averaging about 3.3 per cent of tin hacl been mined.@ rn
l-889 some Boston capitalists obtained an option on the mine ancl built a
mill said to have cost 950,000. According to Ulke,b p,400 pounds of con-
centrates containing 43 per cent of metallic tin was shipperl. The courpany
was unable to'obtain an extension of its option anil became iniolved in liti-
gation as to land titles, so work was abandoned. in 1898. since that time no
systematic attempt has been made to work the deposit. rt is said that a
small arnount of tin has been smelted in blacksmith forges near the cleposit.
The long period of idleness from 18gB to,the present time appears to be due
to uncertainty as to title to thO property rather than to lack of conficlence in
the value of the deposits.

GEOLOGY.

The rocks of the district are mainly granodiorite, granite, and granitic
gneisses, all probably of pre-Cambian age, Cambrian seclimentary rocks,
and later diabase dikes. The distribution of each type is shown approxi-
mately on the accompanying map (Fig. 2). The Cambrian serlimentary
rocks outcrop along the crest of Millstone Ridge north of rrish creek ancl
along the creek itself from a point about + mlles below rrish creek post-
office to the shenandoah valley, and they cap the hills on the south side of
the creek, southeast of Irish Gap. Along Millsto"e Ridge the sedimentary
rocks consist of purple slate and quartzilic sandstone and grit. Here the
dips are steep to the south and southeast, that is, toward the granite, so that
along the ridge the contact between the sediments and the pre-Cambrian
rocks is perhaps a fault plane. In the lower part of Irish Creek valley,
how€ver, particularly along the road to Irish Gap, the contact is one of
exosion, and the secliments, here largely arkose, directly overlie the pre-
cambrian gneiss. small isolated patches of slate ancl arkose were fou:rd in
the eastern part of the area. These appear to represent remnants of the
original sedimentary cover that have been preserved by folcling.

The older crystalLine rocks include gneiss of various types, granite,
granodiorite, ancl nelsonite. The country rock of the tin veins is a grano-
diorite, which outcrops about the headwaters of Irish Creek. It is ap-
parently younger than the surrounding gneiss, for it shows no gneissoicl
structure, but its relations to the granite and nelsonite are not clear. The

I patsol, T. I,,. Mineral Resources of Virginia, p. S70, 1902.
D Loc. cit., p. 181.



TIN DEPOSITS NEAB IRISH CBEEK, YIRGINIA.

rock is coarse-grained, tlark green where fresh, ancl presents a peculiar

mottled appearance, due to the irregular distribution of the hypersthene it
contains. The average size of grain is about one centimeter, but large

feldspar phenocrysts occur. The essential constituents of the rock are

quartz, plagioclase, and orthoclase, a srhall amount of microcline feltlspar,
and hypersthene. The amount of quartz is extremely variable from place

to place, but is everywhere less than that of the feldspar. It has a peculiar
milky, almost opalescent, appearance in the hand specimen. The plagioclase,

which is about anclesine in composition, equals or exceeds the orthoclase

in volume. In places the quartz occurs in poikilitic intergrowth with the

orthoclase and microcline. The principal ferromagnesian mineral is hyper-

sthene, an unusual constituent of rock of this type. Small amounts of
hornblende are seen in some specimens, and rarely a little biotite. An
opaque, metallic mineral, which occurs in the rock in consiclerable quantity,
is probably ilmenite rather than magnetite. Apatite is a rare accessory.

Secontlary titanite in places surrounds the grains of ilmenite, ancl in some

specimens the hypersthene has been altered to fibrous hornblende. Chlorite
has formed as an alteration product of the hornblende and hypersthene.

Over parts of the area occupied by the granod.iorite considerable seconilary

epidotization has taken place. All stages of alteration may be observecl.

Most commonly the ferromagnesian minerals are completely replaced ancl.

the plagioclase is attacked.to a greater degree than the orthoclase, producing

the so-called unakite.o In a few places the feltlspar has also been almost com-

pletely replacecl, producing the rock called epitlosite by Phalen.b This

epidotization was not observecl near the ore boclies, and is believed to be the

result of later regional metamorphism rather than of the ore-forming
processes.

The approximate bounclaries of the granodiorite in the Irish Creek region

are shown on the accompanying map, but the rock appears to be wiclely

clistributecl throughout the Blue Riclge regiono in Virginia. The grano-

diorlte and related rocks have been d.escribed in detail by Watson and

Cline.d No direct evitlence of the age of the granodiorite was found, but it
is probably pre-Cambrian. The granite which accompanies the Carolina tin
deposits is, however, regarcled by Keith and Sterrett as late Carboniferous.e

oPhalen, W. C.: A new occurrence of unakite; preliminary paper' Smith-
sonian Miscellaneous Collections, vol. 45, pp. 306-316, 1903.

D Loc. cit., p. 314.

" Watson, f. L., and Cline, J. H.: Ilypersthene syenite and related rocks of the
Blue Ridge region, Virginia. Bull. Geol. Soc. Am., vol' 27, pp. L93-234, 1916'

dWatson, T. L., and Cline, J. I[.: Ibidern, pp. 193-234' 1916.

'Keith, A. C., and Sterrett, D. B,: Tin in the Kings Mountain District, North
ancl South Carolina, U. S. Geol. Survev Bull. 660-D, f9f7.



OBE DEPOSITS.

Dikes of very fine-grained aplite cut the granodiorite in the vicinity of
the tin deposits. The rock of these clikes has an average size of grain of
about 0.1 millimeter and consists essentially of quartz, orthoclase, micro-
cline, and albite. It contains also small amounts of muscovite ancl fluorite,
both apparently original constituents. Fragments of an albitic granite,
which consists essentially of quartz,.orthoclase, albite, anrl biotite, ancl is of
much coarser grain than the aplite, were founcl on the clump near the mill.
Hyclrotherrnal action has introd.uced muscovite, fluorite, anil a carbonate,
probably siderite. The field relations of this rock are u,nknowrr, but the
specimen examinecl probably came from a dike that cuts the granodiorite.

A fine-grained orthoclase granite is found in the eastern part of the
area studied. This rock consists principally of quartz, orthoclase, ancl a
liitle biotite, though some specimens contain also a little plagioclase. This
granite in places is gneissic antl appears to grade into the surrouncling
gneiss. Probably it is older than the hypersthene granodiorite.

The gneiss that occupies a large part of the area studied is distinctly
granitic anil most of it consists essentially of quartz and orthoclase, though
it includes here ancl there small amounts of chlorite, which apparently takes
the place of the original biotite. More basic types, in which hornblende and
biotite occur in considerable amount, are found, but are less common.

Two masseS of nelsonitero a fine-grainecl granular rock consisting essen-

tially of nearly equal amounts of ilmenite and apatite, were notecl, ancl are
believed to be dikes intruded into the gneiss.

Small dikes of a much-altered cliabase occur at many places, particu-
larly in the area of granodiorite. These are probably later than the other
igneous rocks of the region, for at one place a diabase dike appears to cut
a quattz vein in the granodiorite.

OR^E DEPOSITS.

Cassiterite is the tin-bearing mineral of the deposits. It is found in
quartz veins that cut the hypersthene granodiorite and in the arljacent
altered granocliorite. In addition to quartz and cassiterite the deposits con-
tain arsenirpyrite, pyrite, sicletite, wolframite, scheelite, muscovite, fluorite,
and beryl.

Most of the cassiterite shows crystal faces, though no perfect crystals
\ryere seen. It is said that large masses of crystals, lining vugs, were occa-

'See Bulll No. III-A, Va. Geol. Survey, IgI3, {or a'full discussion of nelsonite
and its varieties in the Nelson Countv districts a short distance to the east and south-
east of the Trist Creek tin area. - 
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TIN DEPOSITS NEAR IBISH CBEEK, VIRGINIA.

sionally found in the okl workings. Most of the cassiterite is brown and its
luster is adamantine to submetallic. A few specimens are gray or nearly
white. Under the microscope the mineral shows brown antl gray zones and
in places is twinned. One specimen shows a clistinct parting, the crystallo-

-graphic direction of which was not determined. As far as observecl, the
cassiterite everywhere occurs close to the walls of the vein, anc[, according
to the reports of persons familiar with the :old workings, this mode of
occurrence was universal. Apparently cassiterite was the earliest mineral
to crystallize, for its crystal faces lie in contact with the vein quartz. It is
cut by minute veinlets, nowhere over 0.1 millimeter wide. fn one specimen

these veinlets appear to consist, of chlorite containing minute specks of a

metallic mineral, possibly wolframite, and in another they consist of
tourmaline, qtartz, and a little muscovite. These veinlets end abruptly at
the boundary of the cassiterite and the qtartz. In the alteretl rock next to
the veins, cassiterite occurs in minute specks, and usually in small quantity,
although it is reported that in places the altered wall-rock contains workable
tin for a distance of several feet from the vein.

The following analysis of cassiterite was made by Campbell in 1883:o

Ana,lysi,s of Cassi,teri,te from lrislt Creek, Va.
Per cemt

Metallictin... 63.583
Metallicirorr.. 1.680
Silica 8.415
Sulnhur
ArJenic . . 0.301
Titanium

A more complete analysis, evidently of purer material, was macle by
BrownD in 1885. The tantalic acid is doubtful.

Analysis of Cassi,teri,te from lri,sh Creek, 
'Va.

Per cent
Tin oxide (SnO,) 94. 895
Silica (SiO,)
Tantalic oxide (Ta"Ou)
X'erric oxitle ( FerOs )

'760
.237

3 .418
Lime (CaO) .244
Magnesia lMgo; ::.::.:.::..::..::...: .oz7
Ignition

99.966

"Campbell, Ilarry D.: Tin Ore in the BIue Ridge in Virginia, The Virginias,
vol.4, p. 151, 1883.

D Brown, W. G.: On Cassiterite from Irish Creek, Rockbriclge County, Virginia,
Am. Chem. Jour., vol 6, pp. 185-187, 1885.



OBN DEPOSITS.

Specimens of arsenopyrite were founcl on one of the old durnps in the
workings on the hill south of the mill. The arsenopyrite is saial to occur
in a difierent vein from that which yielded most of the cassiterite. In a
speeimen from the collection of Mr. tr'. L. Iless, arsenopyrite and tight gray
cassiterite occur together. The specimens collected by the writer shot'
rather massive, slightly altered material associated with a little quartz. The
arsenopyrite is said to carry considerable amounts of gokl and silver.
Hotchkiss o quotes the following assays:

Silver
\ounces )

r. 38
.)

D.

4. 73.73

Gold
(ounces) Assa,yer

0.1 A. S. McCreath
$60 B. Sullivan

5.5 Ledoux & Rieketts
7 .36 Frank A. Massie

Specimens of pyrite were founcl in a small heap close to that from which
the specimens of arsenopyrite were obtained. The mineral is partly massive
and partly crystalline, ancl is associatetl with glassy quartz similar to that
found in the cassiterite-bearing veins. Minute grains of pyrite occur in a
few of the specimens of altered rock near the veins and much of this rock is
irregularly iron-stainecl, as if through the oxidation of pyrite.

Wolframite is associatecl with the cassiterite in the workings o{ vein
No. 2 on the hill south of the mill. The following analysisb of wolframite
was made by Mr. J. G. Dinwiddie from matefial collected by Mr. Iless
during a visit to the mine in 1913:

Analysi,s of Wolframi,te from lri,sh Creek, Va.
Per cent

74.56
t5. 19
3.84
4. t0
0.41
0. 96

700.20

Associated with the wolframite is a very small amount of scheelite,
which occurs in small patches and veinlets through the wolframite.c The

o Hotchkiss, J.: Silver a.!d Gold in Virginia Tin Belt, The Virginias, vol. 4,
p. l6a, 1883. The Tin Ole of Virginia, The Virginias, vol. 5, p. 98, f 88?.. D lless, X'. L., and Schaller, W. T.: Colorado ferberit'e and the wolframite
series: U. S. Geol. Survey Bull. 583, p. 30, 1914.

'Loc. cit., p. 3l and Pl. XIY. - 
,
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X'eO
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CaO
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TIN DEPOSITS NEAR IRISH CBEEK, YIRGINIA.

wolframite is later than the cassiterite of the same vein, for the crystals

of cassiterite contain minute veinlets of wolframite, and crystal faces of
cassiterite are founcl adjoining the wolframite. Although no tungsten
minerals have been observecl in the ore of vein No. 1, an analysis made by
Ledoux & Company, of concentrates said to have been derived from ore of
that vein, showed that they contained 0.42 per cent of tungstic acid (WOr),
so that wolframite is probably present in both groups of veins.

The quartz of the veins is glassy and is white to bluish gray in color.

Under the microscope it has a cloudy appearance, due to the presence of
rumerous minute cavities. Individual quafiz crystals can not be distin-
guished in the hand specimen, but uniler the microscope the vein is seen

to be made up of xenomorphic grains having an average diameter of about

4 millimeters. The quartz grains show the peculiar feathery extinction

common in vein quartz. Silicification of the wall-rock is confined to the

immediate walls of the veins, and as far as observed not much quartz has

migraled jnto the country rock. r

Siderite is a common mineral of the quartz veins, but not much of it
oecurs in the wall-rock. Most of it is found cl0se to the walls of the veins,

but some occurs in the center of the veins. It is in part altered to porous

limonite. The dark brown color of the siderite and its submetallic luster

make it resemble the cassiterite, from which, however, it can readily be

distinguished by its cleavage and its lower speeific gravity.

Beryl is seen in consiclerable amount in a small quattz vein near the

mill. Here it occurs in long, slencler prisms from 2 to 5 centimeters in
Iength and only about 2 millimeters in cliameter, norrnal to the walls of the

vein. under the microscope the edges of the crystals of beryl are seen to be

slightly fissurecl. These fissures are filled with quartz, which shows optical

continuity with the larger crystals that forrn the mass of the vein, as if the

beryl hadbeen formecl before the quartz solidified. Beryl occurs also in the

altered wall-rock of this vein where it forms an aggregate with mica. Rare

microscopic crystals of beryl appear in the altered rock that surrouncls the

other cassiterite-bearing veins.

Muscovite occurs both as a vein mineral and as the principal constituent
of the altered granocliorite close to the veins. It is not at all prominent in
the veins themselves, ancl where present occurs in small plates close to the

wall. In the beryl-bearing vein, however, the quartz near the beryl crystals

is flecked with muscovite. The altered granodioritg is composecl largely of
muscovite, which occurs both in small, unorientecl platy crystals, and'
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particularly near the veins, in short, stout prisms. ulke@ mentions dam-
ourite as among the minerals in the tin deposits,.but in the present investi-
gation it has not been distinguished from muscovite.

n'lourite and muscovite make up the greater part of the altered rock that
borclers the cassiterite-bearing veins, but fluorite cioes not occur as a vein
mineral. Most of the fluorite is white ancl very fine-grained; only a few of
the larger individuals show a purple tinge.

The tin-bearing veins are everywhere accompanied by a peculiar type
of alteration of the adjoining granodiorite. The rock at some places imme-
diately adjacent to the vein is almost completely silicified, but outside of a
narrow zone little or no secondary quariz is found. Close to the vein the
original rock is completely replacecl by an aggregate of muscovite, colorless
fluorite, ancl minor amounts of beryl, siderite, and cassiterite. Quartz and
ilmenite are seen in some specimens but are apparenily residual from the
granodiorite. This alteration product resembles the so-called qreisen'that
is found elsewhere in tin deposits, but, instead of being .o*por.d essentially
of quartz and muscovite, it consists of fluorite ancl muscovite. The term
greisen has therefore been avoided in this description. At a greater distance
from the vein the alteration of the granocliorite is confined to partial re-
placement of the hypersthene by biotite and muscovite. The hypersthene
appears to be the mineral most easily altered; next comes the plagioclase,
anil next the quartz, which remains almost unaffected. The zone of intense
alteration ranges in width from a few inches to several feet, but every-
where, as far as could be observed, accompanies the tin-bearing veins. The
granodiorite near the tin deposits does not contain the secondary epidote
which is so prominent at other places.

The veins are probabl5not continuous for long distances, but as the
exposures are poor it is impossible to say this with certainty. Vein No. 1,
near the olcl mill, has been developed for about 200 feet eastwarcl from the
stream, ancl accortling to older reports hacl been exposecl in prospect pits
for about 1,000 feet. The old workings along the veins of the No. z work-
ings, on the hill south of the mill, indicate development for not more than
500 feet. The veins elsewhere in the region do not appear to extencr very
far. The wide variation in the strike of the veins indicates'the absence of
a definite fissure system and is regarded as additional eviclence that the
veins are not persistent for long clistances.

" Loc. cit., p. 179.
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Most of the early work of expJoitation was done at two localities, one.

called the No. 1 workings, on the east bank of the stream, about 500 feet
southeast of the mill, and the other, called the No. 2 workings, on the hill
south of the mill, about 1,200 feet from it. The old workings are now

cavecl, and only here and there can any idea be gained as to the nature of
the veins. Other veins, apparently of some promise, have been prospected

X'ro. 2.-sketch map of the Irish Creek district, showing the location of tin-bearing
veins. Contour interval, 100 feet.

on the ridge north of the schoolhouse and on the hills north of the mill.
No evidence of valuable mineralization was fouad in the other old prospects

seen at several places in the region, though winslow's report@ shows that the

ore from two of these contains tin.
The vein near the mill has a westerly strike antl dips steeply to the

south. It has been followed by tunnel antl opep cut for about 200 feet

eastwarcl from the stream. The old workings show a maximum width of

"Winslow, A.: Tin ore in Virginia, Eng. & Min. Jour., vol.40' p.320' 1885.

Scale
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THE WORKINGS.

'L?.feet, which, however, uncloubtedly includes both the vein ancl the altered.
granite. At the €astern end of the workings the vein has b width of 

'from

1 to 3 inches anil is bordered on either side by a narrow zone of altered
granodiorite. A little cassiterite is seen in the quartz close to the walls of
the vein, and microscopic grains of cassiterite occur in the altered wall-rock.
According 'io Mr, Cas\ the workings followed a vein of .nearly pure
cassiterite along the hanging wall. This vein ranged in thickness from a
knife edge to about 2 inches, ancl here and there included pockets in which
large crystals of cassiterite were found in vugs. The last company operating
in the clistrict is said to have confined its attention to the No. 1 workings,
and probably most of the tin produced came from this vein.

About 100 feet north of the No. 1 workings a small open cut exposes a
3-inch quartz vein carrying a consiclerable amount of beryl in long, slenaler
crystals and some muscovite in small plates. The granodiorite next to the
vein is greatly alterecl, but the alteration here consists of replacement of the
original rock by an aggregate of muscovite and beryl, rather than of mus-
covite ancl fluorite as in the other veins. No cassiterite was seen in the
specimens from this vein.

A large pile of waste rock, about ?5 feet south of the developed vein. is
said to bave been placed there to conceal the outcrop of a small vein thai js
excedingly rich in cassiterite. Nothing was observed on the hill to the east
which would confirm this.

The workings on the hilt south of the mill, known as the No. Z work-
ings, were the site of the principal operations during the earlier part of the
period of mining activity but are now entirely cavecl. There are several
small open cuts ancl shafts, two tunnels, probably of consiclerable extent,
and one inclined shaft, which is said to have reached a depth of 60 feet. The
position of these is shown on the accompanying sketch map (Fig. B).

The most northerly of the veins of the No. 2 workings was prospected
in a shaft on the point of the hill, about 1;200 feet S. ?" W. from the
mill. The vein here shows about B feet of milk-white, glassy quartz wit]'
p'atches of limonite. No cassiterite was seen, but the adjoining grano-
tliorite shows the characteristic alteration,to an aggregate of muscovite and
fluorite. The strike"here is N.5?" E. and the dip is 5?..S. E. The same
vein has been exposeil in an open cut about 800 feet east-southeast of the
shaft. Ilere it is 8 feet wicle, strikes N. 62 to 6?. E. and dips ?0. S. E.
A smaller parallel vein, lies B0 feet to the southwest. The granodiorite here
is less altered, but between the two'veins it is cut by a large nrrmber of
quartz stringers. A short clistance northeast of this cut the same vein out-

11
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crops on the side of the hill. The vein could not be traced along its squlS€

in either direction beyond the shaft and open cuJ.

The principal development work appears to have been clone on a vein

that lies about 100 feet south of the one just described and that is nearly
parallel to it. The easternmost exposure of this vein is in an open cut about

200 feet southwest of the shaft on the northern vein. In this cut bluish-

,oo50 IOO 2OO Fe et ,,?,l)

Sha{

she

L'V^'or". .!qfL" , ,

.'"vli2nlru;t,
Tuine/-(.' 'z- ,t]fo-

*,:::..,1;,,)," oy'enTcuz

X're, 3.---sketch map of the No. 2 workings. Contour interval, 50 feet'

gray quartz and patches of limonite are exposed. The walls are too badly

caveil to show the width of the vein, but the workings probably cut several

small veins. The granodiorite is less altered here than in the exposures

farther southwest. Small diabase dikes appeal to cut both granodiorite and

quartz. The dump of a cavecl shaft a few feet to the southwest contains

quartz and altered granodiorite, which indicate the presence of a parallel

vein. About 120 feet southwest of the cut just clescribed there is a caved

tunnel that follows the vein for over 100 feet along the strike, which is here



TEE WORKINGS.

S. 67' W. At the northwest end of this tu:nnel there is an old platform on
which were fouad several fragments of high-grade ore that had apparently
been hand sorted and selected for transportation. At the west entl of the
tunnel is a large inclined shaft, now caved, which followed the dip of the
vein, here about 60" S. E. The vein strikes N. 47' E., ancl is about 5 feet
wide at the collar of the shaft. The granodiorite here is intensely altered
close to the walls. The shaft is said to have been 60 feet deep, with a drift
from the bottom, ancl, according to local report, much of the best ore was ob-

tained here. A large outcrop, 40 {eet southwest of the shaff exposes two
veins of white quartz, 5 ancl 10 feet in width, between which lie 5 feet of
altered granodiorite. About 30 feet to the southwest there is a sma1l out-
crop of qu.attz, apparently a continuation of the vein prospected in a small
shaft to tle northeast. A trench tlug across the strike of the main vein, 80

feet southwest of the large outcrop, shows only fragments of gneiss and
granodiorite, but this trench may not have reachecl bedrock.

A vein that lies a short distance south of the last was clevelopecl to some

extent by shaft and drift, or tunnel. The workings are caved, but
fhe drift apparently followed the vein for about 70 feet. At the southwest
end of this drift a small vein of glassy quartz that strikes N. 4?' E. and
dips 50' S. E. is exposetl. Along a part of the drift fragments of slate

occur in the hanging wall of the vein. The specimens of arsenopyrite antl
pyrite already described were founcl near these workings and probably came
from this vein. The same vein appears in a small open cut about 150 feet
southeast of these workings. A Ia ge tunnel enters the hill at a point 200

feet west of the workings just described ancl may have been run to cross-cut

the vein, though the caved surface indicates a sharp turn to the south. The
dump contains granocliorite, gneiss, purple slate, a dark schist not seen on
the surface, and a little quartz.

The other prospects seen in the district are too badly cavecl to afiord any
eviclence as to the size or direction of the veins. The strikes shown on
Winslow's map have therefore been usecl for all places that could be iclenti-
fied. Two veins have been prospected on. the ridge north of the roacl,

between the Cash house antl the school. The work consists of pits and smaJl
tunnels. Winslov/s map indicates that the western vein strikes N. 18' 8.,
and that the eastern strikes N. 26" E. ancl dips 80" S. E. The dumps show
altered granodiorite, a little qtartz, and in places {ragments of diabase.

tr'ragments of altered granodiorite, indicating the presence of an un-
prospected vein, were founcl on the crest of the ridge at a point 1,200 feet
northeast of the schoolhouse. This vein is approximately in the position of

13
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a vein shown on Winslow's map as striking north and tlipping 40' W.
About L,000 feet farther east on the summit of the ridge, a vein has been
prospected by tunnel and shaft. The rock exposed shows granodiorite cut
by small veinlets of limonitd-bearing quartz, irone over half an inch in
diameter. No micaceous alteration procluct, such as elsewhere accompanies
the tin-bearing veins, was found here. At a place near the crest of a ridge
1,500 feet northwest of the one just mentionecl, and parallel to it another
vein, or possibly an extension of the same vein, has been prospecterl in. a
small tunnel and shaft. Ilere a small amount of white qaartz, carrying
mica and limdnite, and probably a little cassiterite, together with intensely
altered granodiorite, has been sorted and piled on the dump. The waste
rock consists of less altered granodiorite eut by small veinlets of quartz.
The clirection of the tunnel is N. 38" W-.

The only other notable prospect north of the creek is on a small ridge
2,500 feet northeast of the mill. Ilere a vein has been prospected by a large
open,cut about 100 feet long, which was carriecl northward across the crest
of the ridge. The walls of the cut have cavecl ancl the rock is concealecl

except at its northem end, wheie there is a small exposure of granodiorite.
The ore pile contains altered granodiorite, which is rich in muscovite ancl
is cut by small, irregular veinlets of quartz. The quartz is white and glassy
ancl contains small amounts of muscovite, particularly near the walls of
the veins.

W-inslow's map shows a group of five veins on the south side of the
creek about 1,000 feet southwest of the Cash house. The veins strike to
the west ancl northwest and dip at varying angles to the south and south-
west. The middle vein is saicl by Winslowd to be 3 feet wide, and ore from
it yielded on assay 1.12 per cent o{ tin. The writer founcl an old shaft at
thisp1acebutsawnoeviclenceofva]uablemineralization.

Winslow's map shows two other veins, with strikes of N. 12" E. anrl
N: ?4" W'., on the south side of the creek between the group of five veins
mentionbd above ancl the No. 2 workinss. Winslowb states that the western-
most of these is a foot in wiclth and uJsuy.d 0.63 per cent of tin.

PRoBABT.E TrN C0NIENI.oF THE oRE.

The ore bin of the mill is nearly fuII and consid.erable material that was
mined as ore is piled near the mill. This material cousists of granodiorite

" Loc. cit., p. 320.
D-Loc. cit., p. 320.
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rTrore or less altered, ancl a'ver;r smal] amount of vein quar+,z, and it probably
represents the gracle of ore handled in the last stages of operation. Accoril-
ing to local report the orc that showed visible cassiterite was not milled but
was picked out and, cobbed by hand. Samples of the material in the ore bin
ancl in a pile of crushecl.ore on the vanner in the mill were taken by the
writer, ancl were assayed by Ledoux & Company, New York. They con-
tained 0.30 and 0.27 per cent of tin, respectively. A sample from a small
pile of eoncentrates on the. flobr of the mill, also assayecl by Iredoux & Com-
pany, contained 15.80 per cent of tin and 0.42 per cent of tungsten trioxide
(WOr). These concentrates are rather coarse and consist chiefly of
qrtaitz, ilmenite, siderite, muscovite, cassiterite, and ninor amounts of
pyrite, fluorite, and unidentified nonmetallic minerals. The ilmenite and
siderite were readily removed by an electromagnet. Better gravity concen-
tration would have increasecl the tin content hy removing the quartz and
muscovite.

These assays do not in themselves encourage any attempt to clevelop
workable tin deposits in the frish'Creek district, but the samples assayecl

represent material left in the mill when the mine was abandoned after the
high-grade ore had been already picked out. The ore shoots were doubtless
small, ancl after those first discoverecl were vrorketl out, lowrgrade material
was probably mined without much regarcl to its tin content. The old work-
ings appear to have been unsystematic '(gophering" rather than operations
following a defnite plan of development
' A clue to the tenor of the ore mined is siven bv Benedicto in a record
of test ru:rs of the mill, which shows that 90"tons a.ruying 3.44pei cent of
tin gave concentrates assaying 43.44 per cent, ?5 tons assaying 3.28 per
cent of tin gave concentrates assaying 40.40 per cent, and 125 tons assaying
3.28 per cent of tin gave concentrates assaying 45.0? per cent.

It is possible, however, that the ore selecteal for these runs was above
the averagg grade. W'inslow'sb report gives assays of ore from two veins,
neither . of them worked later, showing a tin content of 0.63 and 1.12
per cent.

A report by Hotchkissc gives the results of a large number of assays,
but as it contaius no map the places at which the ore. was found can.not
easily be identified. Most of the samples taken from the No..1 and No. 2

workings, however, containeil a high percentage'of tin. Other old reports

"Mineral fndustry, 1892, vol. l, pp. 455-456, 1893. '
D Winslow, A.: Tin ore in Virginia, Eng. and Min. Jour., vol. 40, p. 320; 1885.
" Min. Res. of the U. S. 1885, Tin, pp. 37I-376, 1886.
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show workable ore, particularly in the No. L workings. If the assays

quotecl in these reports are at all. represeutative the district should be

reilxamiled carefully, in view of the present urgent demand for tin.
According to W'inslow,o cassiterite has been found along the east side of

, the crest of the Blue pidge from the James River Gap to the northern
boundary of Rockbriclg{e County. Although, as far as known, prospecting
has been confineil to the headwaters of Irish Creek, workable tin veins may
be cliscoverecl elsewhere in the vicinity, for the same type of hypersthene
granodiorite is found throughout the region.

The district appears to offer little chance for successful placer mining.
Irish Creek contains a few stretches of bouldery gravel, particularly a short
distance below the post-office and near the mouth of Nettle Creek. These
might be available fqr sluicing if the tin content should be sufficient to
justify it. Sands from Irish Creek, and neighboring small creeks were
panned and some of them yieldect a little cassiterite, but not enough to
encourage the hope of finding workable placers. The presence of small,
isolated areas of sediments. near the veins appears to show that the veins
have unclergone very slight erosion since Cambrian time and that only a

little cassiterite has found its way into the streams. The concentrates from
panning consist of ilmenite and epidote, ancl some yielded a few grains of
cassiterite.

The Irish Creek district is 12 miles from the railroad, and the long
wagon haul would necessarily add to the expense of mining. At present,
however, a logging railroacl is being built up Irish Creek to a point near
frish Creek post-office, and this would make transportation somewhat easier.

Sufficient water for concentration is available in frish Creek. There is also
a good supply of firewood near the tin ileposit.

CONCLIISION.

In conclusion it may be said that the district offers some hope of reward
for systematic development of the iliscoverecl veins, and a possibility that
prospecting in the area of hypersthene granodiorite along the Blue Ridge
in this vicinity may uncover other deposits. The best indication of a

possible tin deposit appears to be the presence of the greisen-like alteration
product of the granodiorito, which everTwhere appears to accompany the
tin-bearing veins. 'Where float of fragments of this muscovite-fluorite rock
is fountl on the hillsides it should be followetl up carefullv. Pannins of the

" Loc. cit., p. 320, 1885.



BIBLIOGRAPIIY. l7

soil of the hillside may also lead'to new discoveries. Areas in which the
granodiorite has suffered extensive ppidotization will probably be less favor-
able than those in which the rock is unaltered.
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tnsr ron cASsrrERrrE.

The following simple test for cassiterite, given by Hess,o will be useful
in prospecting:

"The simplest and easiest test for cassiterite is to place a fragment of
the mineral io Aitntu hydrochloric or sulphuric acjd with gtanula{ed, shot,
or sheet zinc. The zinc and the acid rapidly evolve hyclrogen, which takes
the oxygen from the mineral and leaves a coating of tin on the- fragment
tested."-Granulated zinc is the best to use, as its small particles can be

made to touch the specimens at many points and thus bring m-ore of t]re
hydrogen in contacf with the molecules of tin-oxicle. The reaction is
4HfSnOr:Sn*2}l,O.

"The metallic coating has a dull gray, somewhat leaden appearance, but
it may be made lustrouJby rubbing with a soft cloth or with the hand. If
the h-and is useil, the chaiacteristic odor given off when tin is rubbetl on
the flesh may be noted."

A variation of this test was used to determiue the presence of small

amounts of finely divided cassiterite in concentrated stream sand, in which

the cassiterite could not be distinguished with the eye. Place the sand on a

small saucer-shaped piece of shqet zinc, immerse it for a few seconcls in
dilute hydrochloric acitl, then wash off the acid. The grains of cassiterite

will assume a characteristic metallic appearance and can readily be

distinguished from the surrounaling material. Care must be taken that the

sand is spread out so evenly that all the grains are in contact with the zinc.

The acid should remain on the sand for a short time only; if left too long

the soluble silicates in the sand will leave a deposit of gelatinous silica on

the zinc, which will make the separation of the grains of cassiterite difficult.

SUMIIABY.

The existence of deposits of cassiterite in the Irish creek ilistriet of
Virginia has been known for riany years, and between 1883 and 1893

attempts were made to exploit them, but as far as is kuown, however, very

little tin was produced.

o Ifess. F. L, Tin in l9l5: Min. Res. of the United States for 1915, p. 817, 1916,



SU][MARY.

The occurrence of the cassiterite in this district is unusual in that the
veins are associatecl with a granitic rock of a peculiar type, a hypersthene
granodiorite, rather than a potassic granite, which is the usual associate of
tin deposits. This granodiorite and the accompanying veins are believed
to be of pre-Cambrian age, but younger than the granitic gneisses of the
regron. The stanniferous veins were probably formed soon after the intru-
sion of the hypersthene granocliorite.\

The cassiterite occurs in quartz veins, which do not appear to be con-
tinuous for long clistances, and their tin content is probably very irregular.
Some specimens of high-grarle ore were found, however, and such early
records as are available indicate that the known veins may be workable, and
new veins may perhaps be discovered. Placer mining will probably not be

profitable.

19




