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INTRODUCTION

aroundhog Basin is on the mainland of southeastern Alaska about 13 miles
‘easterly from Wrangell (see fig. 1). A Forest Service trail to Lake Virginia
starts a few hundred feet north of the mouth of Mill Creek on Fastern Passage,
about 9 miles by water from Wrangell (see fig. 2), The trail leads to the south-
west end of Lake Virginia, a distance of about 1 mile. ZIake Virginia is about 2}
miles long and & mile wide. In 1942 a trail was slashed out along ‘its_,ncrth side
by Ventures Limited.. ‘ .

An 0ld sledge trail cleared and repaired by Ventures Limited extends for
about 5% miles from the east end of lake Virginia at the mouth of Porterfield
Creek to a small cabin near the mouth of the South Fork of Porterfield Creek (see
fig. 2). TFrom the cabin a trail extends about 1 mile to the deposits in qroumihoIr
3asin. A foot trail begins at lake Virginia 2,000 feet north of the mouth of
Porterfield Creek and joins the sledge trail’ 3% miles from the lake. The sledge
trail is preferable to the foot trail which crosses about 2 miles of muskeg.

The Torest Service tra;l to Lake Virginia is about 8 feet wide and with few
mprovements could be made sultable for trucks,” The north side of Lake Virginia
is more suitable for a road than the south.side, From lake Virginia to Groundhog
Basin the best route for a road probably is near ‘the base of the 'nountalns north
and west of Porterfield Creek.

' Lake Virginia is about 110 feet above séa level The avei'age gradient of the
lower 6 miles of Porterfield Creek is about 110 fset per mile. ‘The South Fori of
Porterfield Creek drains Groundhog Basin apd drops about 2,000 feet in 1-1/3 miles.
In 1942 the upper part of the valley of the Seuth Fork of Porterfa.eld Creek was
covered by snow until late in August (see fiz. 3),

Timber line in Groundhog Saein is at an altitude of about 1,000 féet.. Near
the cabin are good stands of spruce and hem}.ock suitable for general mifeé ‘and
camp use, o
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During the summer of 1942 the :eologléal Survey carried on a 23-month investi-
gation of the zinc deposits of Groundhog ::as117 Prior to this investigation only
brief studies of the deposits had been made.i

During the winter of 1942-19L3 Ventures Limited carried on an exploratory
program {exploration work by Frobisher _xplorat ion Company) ._./ The diamond-drill
cores obtained by Ventures Limited are in the cabin in Groundhog Zasin, In the
summer of 1943 the Geological Survey mapped the continuation of the ore beds south
from the Groundhog Basin into the Glacier Basin, but & report on the results of
this work has not yet been prepared. The diamond~drill cores obtained by Ventures
Limited were logged by the Jeological Survey in 1943,

The four patented claims in the Zroundhog Rasin are owned jointly by Williem
D. Grant, Katherine S. Rlackburn, B. Y. Grant and the Donald Sinclair estate of
Wrangell, Alaska, Two mill sites have been located, one near the zinc deposits
and one at tidewater near the mouth of Mill Creek,. Most of the exploratory work
was done more than 20 years ago. 3/ Tour tunnels were driven and are still in good
condition, Tunnel no, 1 is the lowest tunnel and the only one on the southwest
side of the valley. (See fig. 3.) It is at an altitude of 1,620 fest, is 16 Yeet
long and cuts the no. 1 ore bed Tunnel no, 2 {see figs. 3 and L) is at an alti-
tude of 1,870 feet and is crosscut 160, feet long, T’ne rios. 2, 3 and L4 ore beds
and a sllghtly metallized breccia vein are exposed in the crosscut. At the end
of the crosscut a drift follows the no. 4 ore bed 20 feet northwesterly and 50 feet
southeasterly (see fig. 4), At the southern end of the drift a crosscut southwest
erly for 13 feet passes through the breccia vein and int‘o‘ “the no.. 3 or‘e b‘e’d.

The no. 3, or main tunnel, at an al’cltude of 2 0’75 feet is 1+10 feet south~
east of tunnel no. 2¢ Tunnel no. 3 is 170 feet long and cuts the no, 4 ‘ore bed
100 feet from the portal. The no, 4, or upper tunnel is 75 feet veryically above
tunnel no. 3 and 60 feet northea,st It is 16 feet J.ong and cuts the no. u ore
bed.

. A representatlve of Ventures Limited briefly examined the Groundhog 2asin
zinc deposits in the spring of 1942, and colleécted twelve samples before the
Survey began its. examination, The company carried on a more extensive exploration
program from November 1942 to March 1943, The work was greatly handicapped by an

- 1/ WVright, P. E..and C, W., The Ketchikan and Wrangell mmmg districts; U. S.
Geol. Survey Bull. 347, pp. 188-189, 1908.. . o

Buddlngton, A. F., Mineral deposits of the x’rangell dlstrlctz . S. feol,”
Survey B\ﬂ.l, 739 pp. 58-63, 1923. , ‘ o

2/ Smith, Alexander Report on Groundhog Basin claims B Wrangell dlstrmt Alaska,
(Private report, dated April 13, 1943),

3/ Buddinston, A. F., op. cit.
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unusually severe winter., Two diamond-drill holes were completed and a third drill
hole was begun but discontinued before all of the ore heds were cut, A number of
surface and underground samples were collected., The results of this investigation
have been made avallable to the Jeological S\JI'Vey.L‘/

Diamond—-dr111 hole no. 1 (see flg. L) 1nterspcts the no, 3 and no. 4 ore veds
and a basalt dike not exposed at the surface at about the same altitude as tunnel
no, 2. Diamond-drill hole no. 2 intersects the no. 3 and no, 4 ore beds, the
breccia vein, and the composite dike exposed on the surface 140 feet southeasterly
from ,the portal of tumel no., 2 at about the same altitude as tunnel no, 2,
Diamond~drill hole no. 3 was not completed out intersects the no. 2 ore bed ahout
50 feet below the surface, :

Chemical amalyses have been made of a nwnber of samples collected by the
Geological Survey and by the 3ureau of Mines. - Specimens collected by the Geologi-
cal Survey have been studied in the laboratory and some mineralogical and spectro-
graphic determinations have been made.

GEOLOGY

The deposits are ore—bearmp oeds 1n a belt of metamorphic rocks and near: a
mass of quartz diorite, The metamorphic rocks originally were sediments which have
been folded, dynamically metamorphosed, and intruded by a mass of quartz diorite.
Dikes and 51113 of quartz porphyry and basalt ‘cut the metamorphosed sediments ard
the quartz diorite, , :

A large 8ill of granite crops out along the soutnwestern slope of the moun-
_tain on the northeast side of the South Fork of Porterfield Creek (see fig, 2),
In many places the contact of thie sill with the older gneisses and schists is.
covered or inaccessitle. The sill strikes northwesterly parallel to the -cleavage
and bedding of the gneisses and schists which it intrudes. It may continue for
several miles northwesterly.across the valley of Porterfield Creek but its south~
ern end is northeast of, and above, the rorth end of the outcrop of the principal
zinC deposits. At its southern end it terminates abruptly except for a few
- apophyses which continue southeasterly as sills., The granite s5ill is at least
1,000 feet wide, <

The metamorphic rocks are fine-grained gneisses, schists and phyllites. The
gneisses include hornblende, biotite-hornblende and pyroxene varieties. Thé
schists consist of quartz—b‘mtlte biotite~feldspar and biotite-muscovite varie-
ties, OSome gneisses and schists contain garnet., The ore beds are pyroxene granu-
lites containing sulfide minerals and small amounts of amphibole, Finevgrained,
banded, pyroxene hornstones are locally intercalated with the ore beds.

The quartz -diorite is gray, .coarse-grained, ahd’ is rudely foliated, at least
near its contact with the metamorphic rocks.. Plagloclase biotite, nornbleﬂ&e
and quartz are its essential constituants, . The quartz porphyry s:.lls and dlkes

»

4/ Smith, Alexander, op. cit.



37998

are light colored.  Those of basalt are-dark green to black and the caarsér grained
and wider sills and dikes are generally porphyritic, The granite sill is light
colored, coarse-grained, and comprised of feldspar, quartz and biotite, At the
southern end of the sill, the granite grades into the quarts porphyry of the
apophyses within short d.lctances. Fluorite and topaz are widely distributed in
the quartz porphyry sills and also are present in the large granite sill,

The bedding and cleavage of the metamorphic rocks are parallel and strike

"N, 159 - 459 W," The dip is commonly 60° to 70° northeasterly, but rangesfrom u5°
‘to vertical. The contact of the metamorphic rocks with the quartz diorite is in
general parallel to the bedding and dips steeply northeasterly. (See fig, 3.)

Tre sills generally trend a few degrees more northerly than the bedding. The dikes
ordinarily strike N. 15© - 300 E, and are vertical or nearly so. A breccia vein
extends through the area about parallel to the bedding and lies between the no. 3
and no. 4 ore beds to the north and below the no, 3 bed to the south Small
faults, many occupisd by quartz veins, cut the beddmg. E

ORE DEPOS ITS
General Statement

The ore is of two general types, a solid-sulfide type and & disseminated-
sulfide type. These two types grade 1nto .one another. The solid ore is black,
dary gray, or dark brown and is composed principally of pyrrhetite and sphalerlte
-with small amounts of galena, vory. little chalcopyrite and other sulfide minerals
and some'gangue. The gangue minerals are quartz and such metamorpmc silicate
minerals as hornblende, pyroxene, epidote and garnet. The ore is commonly banded
and the bands are from 1 mm. to-sbout 15 mm. tthk Fach bard is ordimarily made
Coup predommantly of ore sulfide mineral., The footwall boundary of solid ore is
- ordinarily well-defined but irregular, The hanging wall boundary is less distinct

than the footwall but is more regular. The wall rocks nearest’ thc orc are commonly
llght—-colored banded or rivboned hornstones.: :

" The disseminated ore is dark green to brovm and sphalerxte is the only sulfide
mineral which can be readily recognized, but other:sulfide minerals, chiefly pyr-
rhotite, are present. The sulfide minerals in places are disseminated throuch the

pyroxene granulite and in othei"p,laces are concentrated in pods ahd discontinuous
bands,

. The mineralogy, continuity and structure of tbe ore and the proximtv of a
large ngamt:.c body suggest that the deposlts were formed by replacement of cer-
tain beds in the metamorphic section by means of mmerallzmg flu:.ds emanatlng
'from the large granitic body nearby. S

Ore beds

* Four zinc-bearing beds are known in. Groundhog Basin and are hereln designated
nos.-1,'2, 3and 4. The np, 1 bed, also known as the Lee bed, is stratigraphically
the lowest,. Thé" no, L bed is str?ugraph:xcally the highest and is the "main vein"
of the owners and of Ruddington.2 :

P

5/ 3Buddington, A. F., op, cit,
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The no, 2 ore bed was not identified in drill holes hos. 1 and 2 ard is a seam
‘less than # inch thick in tunnel no. 2. A 1i-foot zone of disseminated ore was

cut in diamond-drill hole no. 3 at a point (see fig. &) where it can be identified
as the no, 2 ore bed. . _

The no. 1, or Lee bed, was traced intermittently for more than 4,300 feot
horizontally through & vertical range of almost 1,900 feet. The bed is zinc~bear-
ing along its entire exposed length except for a lOO~foot interval about 175 feet
southwesterly from the ristt-angle Bend in the South Fork of Porterfield Creek,

At that place is about 1 foot of magretlterearl;z rock near the hanging wall,
The magnetite makes up about. 5C percent of the rock and is the only ore mineral
identified.

' S0lid ore is exposed in the no, 1 tunnel but the ore thins abruptly oth
alonz the strike gnd upward. The 2 feet of ore in the tunnel is the widest ob-
served in the no. 1 bed although several shoots 6 inches to 12 inches wide and 15.
or more feet long crop out farther south. The sphalerite is commonly along the
hanging wall of the no. 1 bed. _

Three sills are closely associated with ths ore 2eds (see fig, 3). The sills
lie stratigraphically above the ore beds at the ncrthern end of their cutcrop,
The lowest ‘¢ill cuts the no. 4 bed about 850 fest soufﬁeasterly from tunnel no. 3
and the middlz and highest sills cut it farther to the socutheast, . The lowest and
middle sills split the no. 3 ore bed and are interwiven bitwser "aeets of the ore
bad for at least 6C) feetb elorz %3 cuterap in tha southarn part ot the mepped
area before they crosg the bedl. , . L -

Mineralogy of the cre beds

. Pyrite, pvrrhotlte sphalerite, galena, chalcoryrite and magnStite and prob-
ably tennantlte tetranecrite and cubanite have besn identified in the ore. Asso-
'cmated minerals are quartz, hiotite, chlorite, aovnblende pyroxehe, actinolite
and smali amounts of garnet and gpatlte L

Dark brown to black sohalerite of the iron-rich variety marmatite is the only
zinc mineral known in Groundics %asin. The index of refraction has not been de~
termined precisely but &1l of tho sphalerite tested has an index of refraction
greater than 2. MO Whl“n is abers that of ordinary sphalerite and in the range of
marmatlte._/ o A o

" The sphalerite carriés abundant inclusions of chalcopyrite and pyrrhotite,
The inclusions are rounded tu angular and commonly arc arranged in lines parallel
to crystallqgraphlc directions in the sphalerlte.‘ Some of the inclusions arc¢ less
than .OOl . in diameter, but more than 50 percent are between ,002 mm. to .005
mm, . Co. . L.

we oy

7/ Index of refraction determinations by J. J. Jlass, éeoiqgiéal Survey. o
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The no. 4 bed was traced for a horizontal distance of 3,700 feet through a
vertical range of 1,500 feet (see fig, 3). The northernmost exposure of the no. 4
bed is in the north face of the drift in tunnel no. 2 where the ore is 4 feet wide.
Diamond-drill hole no, 1 of Ventures Limited cuts the no. 4 bed about 80 feet north
of this point, The northern 1,350 feet of the ore bed as mapwed in 1942 and cut
by diamond~drill holes no. 1 and no, 2 contains the solid ore, but the solid ore
is not continuous in this interval. The vertical range of solid ore 1n this
1,350-foot intervel is about 675 feet. This part of the bed is from 13 feet to
8 feet wide and aversges about 3 feet. The southern 2,225 feet is d::.qsemmated
ore and the width ranges from 5 fest to 11 feet and averages about 65 feet.

According to Zuddington's mapé/ the ore bed extends about 1,200 feet north-
westerly from, and about 25C feet lowsr than, the ore cut by diamond-drill hole
no, 1, and extends about 1,450 feet northwesterly from the northernmost surface
exposure seen in 19u2. This 1, uﬁc—foot interval was covered by talus in 1942,

The no. 3 ore bed at 1ts most northerly outcrop lies aodout 15 feet strati-
graphically below the no, % bed and at its most southerly outcrop about 75 feet
‘below., Part of this difference in stratigraphic distance between the beds is the
result of the intrusion of sills between them., The no, 3 bed is not a continuous
. .ore body althouzh it contains some sphalerite along its entire outcrop. The

“northern one~third of the bed contains at least three shoots of solid ore. The
remainder of this northern one~third is green and gray, banded gneiss with small
lenses and pods of sulfide minerals. The southern two~thirds of the bed as ex-
posed is disseminated ore similar to that in neighboring parts of the no. U4 ted.

Diamond~drill hole no. 2 intersects beds of solid ore and disseminated ore

- intercalated with gneiss (see fig. 4) both below and above the breccia vein. A&t
the surface and in tunnel no, 2 a breccia vein lies above the no. 3 ore bed and
"below the no. 4 ore bed. Although the breccia vein cut by diamond-drill hole

no. 2 is much wider than at the surface ard in tunnel no. 2, it is believed to be
the same vein, Therefore the intercalated ore~bearing beds and gneiss which lie
respectively below and above the breccia vein in diamond-drill hole no, 2 are
thought to represent the no, 3 and no. U4 beds, and, at the surface, in drill hole
no. 1, and in tunnel no, 2, the easternmost ore bed is identified as the no, 4
ore bed

Several interpretations as to the identity of the ore-bearing beds cut by
diamond-drill hole no. 2 can be made, For example, the intercalation of ore-~
bedring beds and gneiss may result from faulting. The intercalation may also
represent interbedding of material which the ore~bearing fluids did not replace,

The no., 2 bed lies 10 feet to 65 feet stratigraphically below the no. 3 bed
and is 4 inches to 2% inches wide, averaging about & inches (see fig., 4). The
northern 150 feet of its outcrop is partly solid ore and partly disseminated ore.
Farther southeast the no. 2 bed is green banded gneiss, locally containing small
amounts of sphalerite. The no. 2 bed is not shown on figure 3, and was hot traced
continuously as far as the other ore beds. It may be as contmuous as they are,

6/ Buddington, A, F,, op, cit., p. 59.
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One sample of sphalerite contained 12,74 percent of 1ron.§/ The material
analyzed was free of megascopically wisible inclusions of other. mlneralq. A second
sample of sPhalnrlte contained the followmg.?. , : :

Percent
in . N - 50.28
Fe S S " PN LIR O
S . o ‘ 32.65
Cu " 0,26
Ca’ : ' . . D6
As R | R
Man o . 0.0k
Cad o : none.
Me© ‘ ‘ . ) 0.25
Dissolved 5102 0.18
Insoluble 0.66
Moisture, 110° - 0,06

99. 6'7

LA spectogram of this qecond sample shows Sn, In and Tl in addltlon to the
_abave listed components.lO L

. Five additional samples of ore and one of sphalerl’ca (selecteo,, nparlv pure
material) were examined spectrographlcally. Flements identified in the ore and the
_sphalerite include titanium, tin, arsenic, calcium covalt, nICkPl oarium man-
ganese, antimony, cadmium, and silver .l}:/ :

A little gold has been reported by the Bureau of Mmes in sample< collected
by that bureau but was not identified spectrographlcally in material colle¢ted by
the Geological Survey. The silver:content varies roughly with the lead content,
but, as some nearly lead-free material contains appreciable silver, some of the
: s:.lver may be associated with sulfide minerals o‘cher than galena The cadmum is
in'the sphalerlte. :

Breccia vein

. The extenslve breccia vein which passes through the area about parallel to the
bedding lies between the no. 4 and no. 3 ore beds at their northern outcrops, but
cuts the no. 3 bed about 200 feet northwest of the right-angle band in the.South
Fork of Porterfield Creek at an altitude of about 2,675 feet and is stratigraphi-
cally below the no. 3 bed south of the bend, The brec:01a vein in diamond~drill

‘ §_/ (Analyst, Samuel H. Cress, Geological Survey.
9/ Analyst, K. S. Murata, Geological Survey,
_}Q_/ Spectrographic determinations.by'K, 'S, Murata, Geological ‘Survey, °

11/ Spectrographic .determinations by Cyrus Feldman, Feological -Survey. -

’

7
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hole no, 2 is about 40 feet thick, It has not been identified in diamond-drill
hole no. 1. That it may theré lie stratigraphically above. the no, 4 ore bed te~
yond the end of the drill hole is indicated by broken ground at the end of the
drill nolel2/ and by the fact that- elsewhere in the general vicinity the breccia
vein in places cuts across the foliation at flat angles.,

The breccia vein is made up of sheared and brecciated metamorphic rock.
Along mach of its outerop it is silicified and is but by a reticulate network of
drusy quartz veins, Many of the small cross faults vhich cut the metamorphic
rocks and the quartz diorite also contain drusy quartz veins. The breccia vein in
tunnel no. 2, however, is slightly metallized, sheared pyroxene rock. Here and
there the breccia vein is slightly metallized with galesna, pyrite, sphalerite and
chalcopyrite. Fluorite is recognized in the breccia vein and in the small cross
faults throughout Groundhog Basin but it is a conspicuous constituent only at
altitudes above 2,500 feet. The fluorite generally occurs as crystals in the
quartz veins.

Mineralized sills

Some of the quartz porphyry sills and apophyses of the large granite sill
contain small amounts of sulfide minerals. lack of time and the inaccessibility
of the slopes prevented locating and tracing all of these sulfide-bearing.sills,
The sulfide minerals occur in patches or are disseminated in a dense, d4ll gray
matrix throughout part of the width of the sills for distances along their strike
of 25 feet to 100 feet. The sulfide~bearing sills which have been examined are
not economically important. Pyrite, pyrrhotite, galena, and sphalerite have been
identified in the sills, -Garnet and pyroxene are associated with the sulfide-;*
minerals in one sill. I ‘ : ,

Molybdenite deposit.- A small deposit of molybdemte crops out about 1,500 feet

N. 300 E. from tunnel no. 1 (see fig, 4) near the southern end of. the lar fe granite
si1l, Presumably this deposit is the one briefly refeérred to. by Smith: 2/ Mo},yb-
denite is distributed through an cbserved vertical range of about 1,000 feet, The
‘boundaries of the deposit:were not mapped but the main moldeemte—-bearing part of
the sill is at least 100 feet long horizontally, liss between.the altitudes of-
2,400 feet and 2,600 feet and is about 300 feet north of the southern end of the
sill, TFractures in the granite have a moderately regular pattern and are 4 to 8
inches apart, Molybdenite is irregularly distiributed as coatings on the fracture
- surfaces and in the quartz veinlets which fill some fractures. No other sulfide

" mlnerals were seen Wlth ‘the molybdemte. : '

Some 1oose pieces -of gneiss and schist f ound belm«r the sill contam fractures
coated with molybdénite or molybdenité-bearing quartz veinlets in fractures and
along bedding planes, and indicate that the molybdenite mineralization spread out-
ward slightly beyond the limits of the sill, This molybdenite deposit is probvably
econamically unimportant, . , <

12/ Smith, Alexander, personal commumcatlon and aeological Survey lo;r of core.

13/ Smith, P, S,, Mineral Industry of Alaska in 1930. U. 8. ueol. Survey Bull.
836, p. 81, 1933, - . ‘

8
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The Geological Survey tonmage estimates are delieved to be minima and would
probably be greatly increased by further exploration. The continnation of the ore
beds northwest of diamond~drill hole no. 1 is suggested by the owner's sample
mentioned above (p. 17). The extent in depth of the ore has been tested for about
100 feet only below the surface by the tunnels and drill holes,

Any estimate of reserves southeast from the place where solid ore passes into
disseminated ore in the no, 3 and no. 4 beds would be hazardous. Disseminated ore
is known to crop out southeast of Groundhog Basin for 2% miles to Glacdier Basin,
Although fluorite occurs in Groundhog Basin at the lowest altitudes at which solid
ore is exposed in the no. 3 and no. U beds, it is a conspicuous constituent of the
breccia vein and small faults only above an altitude of about 2,500 feet. , If the
transition upward of solid ore to.disseminated ore and the more conspicuous
presence of fluorite above the same altitude, reflects mineral zoning, then solid
are might be expected farther southeast below the disseminated ore and the pos31ble
reserves would be much larger than estimated above.

Grade
The analytical results of surface, underground and driil—core samples taken
by the Geological Survey, by the Bureau of Mlnes,__] and by Ventures Limited are
given in the following table, - Locations of these samples are shown on figures
3 and 4, :
Analytical results on samples from the Groundhog Basin .zinc deposits.

Surface Samples

Sample (1) Length of  Ore bed n Pb - Az ' Remarks - -
v cut in feet ' percent  percent Qunces o
per ton
4 above
L5 R.5 1 bob 3.7 Ly tunnel No. 1
LR 2.9 1 6.4 tr. 0.1k »
F-LL 5.0 1 1.1 " 0.12 "
Fy7 3.3 1 10.5 2.1 1.6 south of
_ tunnel No, 1
F-45 1.0 1 Bakt. L,7 2.1 "
F-is& 1.3 1 4.1 0.1 0.1 "
F-n? 1.2 2 6.3 tr. 0,06
50 1.7 P4 1.0 " 0.16
=5l 2.7 2 2.5 " tr,
52 1.6 P4 2.5 " 0.06
F-53 2.2 2 Ih,1 " 0.10
P54 1.7 2 -10.7 " 0.72
¥-55 2.5 2. £

L]
Q
.
-
B~

15/ Semples collected by R. L. Thorne, Sureau of Mines, Aueust, 1942.

10
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RESERVES
Tonnage

No ore has been produced from the Groxmdhog Basin and the estimates of re~
serves ziven below are mostly of indicated and inferred ore,

~ The solid ore of the no. 4 bed, as known at present, extends for 1,350 feet
horizontally with an average widtn of about 3 feet., Using a factor of 8 cubic feet
per ton there would be about 500 tons per foot of ore bed down the dip, On the
vasis of surface outcrops, however, about 22 percent of the YWed is lean ore and
waste. If this relationship is assumed to hold with depth, it reduces the indi~
cated tons per foot down the dip to about 400. The known vertical range of solid
ore in the no, 4 bed is 675 feet. The laowest exposure in s0lid ore is in diamond-
drill hole no. 1. This ore continues for an unknown distance northward., The
owners have reported a sample of material which probably was solid ore, taken
about 1,000 feet northwesterly from the place where the no, 4 bed is cut by
diamond-drill hole no. 1. Solid ore in the no. 1 bed is exposed in tunnel no, 1,
250 feet below tunnel no, 2, Therefore it seems reasonable that the solid ore in
the no. 4 bed may continue for at least 600 feet down the dip of the ore bed from
its lmown swrface outcrop. . Assuming that the tons per foot of depth are main~
tained through this 600-foot extent, there is a block of indicated ore containing
about 240,000 tons. If the no. 4 ore bed continues northward to the point from
which the owners have reported an assay, the block of ore described atove is  in-
creased by about 1€0,000 tons of inferred ore with no greater inferred denth.

The no, 3 bed contains at least three shoots of so0lid ore, The southernmost
of the three known shoots is 130 feet long and averages 5.5 feet wide; the second
or middle one is 120 feet long and averages 2.8 feet wide; and the third or
northernmost is exposed only in tunnel no. 2 and diamond-drill hole no. 1. The
solid ore in the no, 3 bed in diamond-drill hole no., 2 may be the continuvation in
depth of the secand shoot.

The first and second shoots may contain about 130 tons of ore per foot of
depth dox«m the dip.

The no. 2 bed aprarens ly is hot chnomlca¢ly important.  Although the no, 1
bed contains solid ore in tunnel no. 1, the tonﬂag: of ore which can be estimated
is very small. ‘

The estimate by Ventwes Iimited of ore per Veltlcal foot for both the no, 3
and no. 4 beds over a borizoninl distance of QL0 f is 481,7 tons.t4/ The 9L0
feet, however, does not inclule She southern 4CO f et of solid ore used in the
Geological Survey estimate, oresumably because thiz inter~val was not tested by
Vertures Limited. Uhis corcany used a thickness of 2.90 feet for the no. 4 bed and
3.95 feet for the no. 3 ted over the 9uO~foot interval. vested, whereas the 3eologi-
cal Survey used 3.0 feey over a 1,355~-foot interval for the po. 4 bed and 4,2 feet
for the no. 3 bed. Ventures Limited estimates that 75 percent of the no., 4 hed and
43 percent of the no. 3 bed is ore over the interval tested by that company.

14/ Smith, Alexénder, bﬁ. cit;, p. 11,



Sample ' Length of  Ore bed
cut in feet

F-58 4,6 4
F-57 5.5 "
59 3.4 "
P-1 4.5 "
-2 5.5 n
F-3 2.3 "
-l 3.0 "
P-5 3.0 n
F-6 3.5 "
-7 1.5 "
63 1.3 "
F-64 L,5 n.
F-11 9.5 "
F-8 " 3.5 "
- -9 2.0 "
F-10 3.5 "
-2l 5.0 "
F-25 4.3 i
B-1 3.25 1
25 2.6 "
B-6 3.3 "
B" '7 ' 3 » 5 "
G-l 4.0 "
4},_3 1 '6 "
G-5 3.0 i
G-6 7.0 "

Miscellanesus samples of material other than ore

Sample Length of Location
cut in feet

N3 . 13.0 below No, 1

ore red

T2 5.5  below Yo. 1

ors.bed

760 grab above uo. 3

ore bed

Zn Po
percent  percent

nil
nil
nil
nil
nil
nil
nil
nil
nil
nil
tr.

Il
19 2 > (]

1
. © - a -

OFHEPFH 3000 0 U=

oY
&
o

o
.

-
AV
L J -

-

PDIHE W OO EEHGW N &

‘_-l
V-Jw & W
. .
O
L 3

-t
=
™
j
L d

*

W o) ‘N}O\Ul -~ (o))

WHDIHOCWNO
° O . . . »
~l1H+ 3 O]
WWw e N

4
WU OO m
L]

'Zn’ - Ph

tr. tr.
0.7 B A
tr. nil

12

HWWO S N R

Ag

ounces
per ton

0.32
003)"‘
0.10

10,32

L]
= Qo \n

. *
LI 0 O W
OO

.

Ag

0.12

0.12

0.06
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Remarks

2=

.

« Yo, 1
¥o. 1
. H, Yo, 1
Tunnel NWo,
Tunnel No.
Turrel No,
Tunnel No,
Tunr.el No.
Tunnel, No.
Tunnel Mo,
D, D, H, To. 2
D. D. H. Mo, R
W wall, -
Tunnel No, &
SE wall,
Tunnel ¥Wo. U4

i

1

W wall,

Tunnel No, 3

SE wall,

Tunnel Yo, 3

NW end, tunnel 2
SE wall, tunnel 4
SE wali, tunnel &
W wall, tunnel 3
YW end, tunnel R
SE end, tunnel 2
W wall, tunnel 3
SE wall, tunnel 4

. .

Hoyg
=E=gs
14

25

DOV

Remarks

Above Tugnel 1
Tunnel 1

D. Do H, No. 1
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Sample Length of Ore bed in Pv Az Remerks
' cut in feet percent  percent ounces
per ton
composite of
-8 8.4 2 10,4k None ) 7 samples 25
' o . feet apart
F”"29 1'6 3 905 trt _‘ 0086
F-33 3.5 3 10.1 " 0.36
34 3.2 3 4,7 " 0.16
36 2.6 3 12,1 " 0.54
37 R4 3 12.0 " 1.3

P38 2.5 3 11.6 " 1.2
F"'39 102 3 15 -O " O 138
F-40 3.0 3 0.1 " 0.18
P-4l ‘3.9 3 10.5 " o.b

) F“28 . L}.O 3 1¢3 Oo)"t' )"'pg
117 (?) 5,0 3 11.5 nil 1.7
23 " 5,5 3 5.5 7.1 2.4
F—-?.l uo7 3 9-)4' tr. lol{'
F-22 "'3.0 3 tr. O.4 2.9 south of
tested interval.
B=2 2.0 "3 11,0 0.1 1.00
2-4 " 3.0 3 9.4 C.1l 1.10
G-~ " 2.6 '3 5.35 0.45
3~10 6.6 3 8.3 0.59 .
13 2.9 4 8.7 5.8 3.7

P14 1.8 n 6.4 5,0 R0
F-16 17 " 7.5 6.1 3.3
P17 1.5 n 1.7 1.5 2,2
P-18 3.5 " 5.5 3.5 2,8
19 7.1 " 6.6 L.8 3.2
720 2.9 1 8.k 3.2 R.3
B-3 4.0 " 12,0 2,0 1.80

- G-11 (3) 2.4 it 9.96 3.49 :

S G-12 9.6 " 2.98 O ult Silicate ore
3_13 6.5 L 1‘03 0.37 1 i
14 L5 " 3.62 1.62 1 n

Underground samples
F-30 2.0 1 6,1 9.3 8,0 SE wall tunnel
- o ) no, 1.
F-31 3.0 L 1.6 tr, 0.2 SE wall tunnel
’ . » ik o, l. '
3 3.8 (W) " 8.8k 0,68 - W wall,

, o . - ' ‘ tunnel no. 1.
P56 3.3 3 8.8 nil 0.R2 D. D. H. lo, 1
F-61 6.3 n 9,0 tr. C,65 D. D. K. No, 2
P62 1.5 " 6.1 0.3 0.R4 D. D. H. No, 2
27 3.0 " tr, tr. 0.42 Tunnel No, 3
3 3,5 " 7.39 none W wall

Tunnel No, 2
11
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The gold content of the Bureau of Mines samples has been reported by ‘that
bureau to range from a trace to 0,01 ounce per ton., The iron content in the
samples of solid ore collected by the Zureau of Mines ranges from 20,60 percent
to 28.6 percent, and the copper content is about 0.03 percent.

The Jeolovlcal Survey collected three samples of disseminated ore southeast
of.the sharp vend in the Soputh Fork of Porterfield Creek at an altitude of about
2,700 feet, The zinc content of these three samples is much lower than that of
-the solid ore, but this lean ore, over an exposed length of about 1,500 feet, will
probably average twice as thick as the solid ore farther northwest, The. welvhted
average of the grade of disseminated ore in the no, % bed, using the three sanples

is, zine, 2.5 percent; and lead, 0.67 percent over an avefage width of 6,9 feet,

A sample of the ‘breccia vein in tunnel no. % Cunbains 0.6k ounce of silver
per ton and no gold. In places the breccia vein contains negligible amounts of
zine and lead, . : :

RECOMMENDAT IONS

The Geovlogical Survey feels that any further exploration of the Groundhog
Basin deposits should, in general, test (1) the extension of the no, 3 and no.. 4
ore beds nortnwesterly from diamond-drill hole no. 13 (2) the extent in depth of
ore in the vicinity already tested on the surface and insufficiently to a depth of
about 100 feet; (3) zinc, lead, and silver content at the surface and the extent in
Bepth of the 400-foot interval of s01id ore in the no. Y4 bed not known to have been
previously systematically tested; (4) the grade of the disseminated ore at the
surface in the no, 3 and no. 4 beds southeast of the solid ore; and (5) the metal
content at depth of the no, 3 and no. 4 beds southeast of the solid ore.

(1) 1In order to satisfactorily explore the area northwest of diamond-drill
hole no. 1 the beds should be exposed by test pite or their presence or absence
otherwise determined at intervals of not more than 150 feet,

(2) Diamond-drilling to test the extent of ore in depth in the interval al-
readv tested would be complicated by the steep dip of the beds to the northeast
away from the creek, Perhaps drill set-ups could be selected near the creek from
which the beds might be tested to depths of a few hundred feet .below .their out~
crops., As late as August there is usuwally some snow in the stream south of tunnel
no, 2. I

(3) The LOO~foot 1nterval of qolld ore in the no. 4 bed is exposed alone a
cliff and special con51derat10n would have to be given to methods of sampling it.

(4) -The disseminated ore in the 10, 3 and no. 4 beds sontheast of the out-
crop of solid.ore is considerably thicker than the so0lid ore farther northwest.
The grade of this disseminated ore should be more adeguvately determined although
the few data available and inspection of outcrops indicate that it is of rela-
tively low grade, .

R
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Sample Length of Location .. Zn - Pb Az Remarks
“cut in feet - = : o
P-35 R4, below.No, 3 - - tr.- tr, 0.04 Surface
ore bed
P15 3.0 below no, b - tr, ‘tr. .. 0408 Surface
: ore bed. - ‘
F-26 ~ 21.6. above No. L - tr, tr, 0.01. Tunnel ¥o. 3
. : ore bed ' .

(1) Letters precedins sample ‘numbers indicate sample collected by  F-,
Ventures Limited; B-, Bureau of Mines; G-, Geological Survey,

- (2) Map accompanying Ventures Limited report shows two samples numbered 11;
in this table and figure 1, (7) distinguishes between them, .

(3) Poor sample because of inaccessibility of outcrop.

(14) Sample cut across 2.k feet of ore.
o Usmg the analyses of the samples of solxd ore in the no. 3 and no, 4 beds
taken by the Geological Survey, by the Bureau of Mines, and by Ventures Limited,
the weighted averages of the grade of ore for the no. 3 bed, the no, 4 bed and
‘the’ no. '3 and no. L beds together are given below: .

Grade of ore from ore beds no. 3 and no. 4, Groundhog Basin zinc dopc>51ts'

Ore bed no. 3 . Ore bed no. 4 Ore beds no, 3 and.no. 4

n ‘ ‘T63 . 8,38 8.09
(percent) : ‘ - ) :

Pb .- 0.51 : 2.5 1.28
(percent)

1.25 o 2.0 1.86
(ounces per ton) o

‘The grade of ore for the 940-foot interval tested by Ventures L‘imitéd as esti-

mated by that company is given below. The grade as estimated by Ventures Limited
is gpparently a weighted average. -

Grade of ore as estimated by Ventures Limited for the no, 3 and no, 4.
~ore beds, Groundhog Basin Zinc deposits, o

Ore bed no, 3 Ore bed no, 4 Ore beds no, 3 and no, 4

Zn " T o 80}4‘3 8.2 : 893
(percent) 3 Lo ‘ o
Pb 1,2 2,95 2,5
(percent)

1.25 2,3 2

(ounces per ton)

13
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(5) The transition from s0lid ore to disseminated ore in the no., 4 bed at
an altitude of about 2,500 feet and the more conspicuous appearance of fluorite
in the breccia vein and small faults has been suggested as indicating a vertical

mineral zoning, If such a zoning exists, solid ore may be present below the dis-
seminated orc southeast of the ocutcrops of solid ore.

March, 19444,

e
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