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INTRODUCTION

Groundhog Pasin 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 dn Basterp Passage t

about 9 miles by water from \vrange11 (see fig. 2) r The trail.l$ds to the south...
west end of Lake V~ginia. a 'distance of about 1 mile. L9:ke V:\'rginia "is about 2t
miles long and l mile '\Adde. In 1942 a trail was slashed oq.t alongitS"north side
,by Vent?Tes ,Limited•..

, M old sledge trail cleared and repaired by V~ntures Limited extends for
about 5! miles fro1'I\ the east end of Lake Yirginie, at, the moutb. of Porterfield
Creek to a small cabin near' the moath of the South Fork of Porterfield ~eek (see
fig. Z). From the cabin a trail extends about 1 mile to the deposits in Groundhog
:Basin. A foot trail begins at Lake Virginia .2 000 feet north of the mouth of
Porterfield Creek and joins the sJ,.edge trail' J! miles from the lake. The sledge
trail is preferable to the foot trail ,~1b.ich crosses about 2 miles of muskeg.

The Forest SerVice tra'}l t9 Lake Virginia, is about 8 feet wide and 'oJith few
improvements could be rra.de sUitabl.e for tr,uoks.; Th~ north side of Lake Virginia
is more sl.litable for a roo.d tl?an the south. si~~ From Lake Virginia to Groundhog
Basin the best route for a road probably' is near the base of the mountains north
and west of Porterfield Creek.

Lake Virginia is about 110, feet abov~ts,ea,le;el'; The' a.V'erag~· gritdient of· the
lower 6 miles of Porterfield Creek is about 110 fciet per rolle. The South 'Fork of
Porterfield Creek dra~ns C1roundhog :Basin ~d drop~ about 2 •.000 fee,t in 1-1/3 miles.
In 1942 the upper pa'rt' of the valley of th~ South Fork of Port'erfield :ar~ek was
covered by snow until late in August (see' fig. ,). " .'. ; "

..' Timber line in GroundhOg,: Easin is at an ~1titude of abou;t 1 t 000 f.e~~. '. Near
the cabin are good stands of spruce C'L"ld hemlock suitable for general mine 'and
camp use. ..
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furing the summer of 1942 the 3-eological Survey carried on a 2!-month investi­
gation of the zinc deposits of Groundho,g Pasi!). Prior to this investigation only
brief studies of the deposits had been made ..1J

DJring the ,,,,inter of 1942-1943 Ventures Limited carried an an exploratory
program {exploration \-"ork by Frobisher ]Xploration Compan,y} 3:.7 The diamond-dr111
cores obtained by Ventures Limited are in the cabin in Groundhog ::Basin. In the
summer of 1943 the Geo1qgical Survey mapped the continuation of the ore beds south
from the Groundhog Basin into the Glacier Basin, but a report on the results of
this work has not yet been prepared. The diamond-drill cores obtained by Ventures
Limited were logged by the:kologice.l Survey in 1943.

. . . . .

o 1/ Wright, F. E•.and C. \'1., The Ketchikan and t\[rangel1minil'.g districts; U. S.
Geol. Survey Bull. 347, pp. 188-189, 1908. . o. •

Buddington. A. F. l Ydneral deposits of the ~\Tangelidist~ict;:·oV~S.1eo,1;·
Survey Bull, 739, pp.o 58-6.3, 1923. 0.', 0 0

'6:./ Smith, Alexander J 0 Report on Groundhog Basin claims. t,~~~lldistri~t.0 Alaska.
(Private report '0 dated April 1.3, 1943).. .

., ;

J./ Buddington, A. F, J op. cit.
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unusually severe winter. Two diamond-drill holes were cc:mpleted and a third. drill
hole was begun but discont inued before all of the ore beds were cut. A number of
surface end underground samples'were collected.. The results of this investi...."q;ation
have been made available to the Geological Surve~T.~1

Diamond-drill hole no. 1 (see f~. 4) intersects the no • .3 and no. 4 ore beds
and a basalt dike not exposed at the surfe.ce at about the saIne altitude as tunnel
no. Z. Diamond-drill hole no. 2. intersects the no.} and no. 4 ore beds, the
breccia vein, and the composite dike exposed on the surface 140 feet southeasterly
from .the portal of tunneJ. 'nn. 2 at about the same altitude as tunnel no. 2.
Diamond-drill hole no • .3 was not completed 'but intersects the no. 2. ore bed about
50 feet below the surface. -

Chemical analyses have been made of a number of samples collected by the
Geological Survey and by the3ureau ofM~nes•. Specimens collected by the Geologi­
cal Survey have been studied in the laboratory and some mineralogical and spectro­
graphic determinations have been made.

GEOLOOY

The deposits are ore-bearing beds in a belt of metamorphic rncks and 'near: a
mss of quartz diorite. The metamorpbic rocks originally were sediments which have
been fOlded. dynamically metamorphosed. 'and intruded by a mass' of quartz diorite.
Dikes and sills of quartz porphyry and basalt cut the metamorphosed seditrlents and
the quartz diorite. . .' .:,.

'A large sill of granite crops out along the southwestern slope of the moun­
tain on the northeast side of the South Rork of Porterfield Creek (see ·fig•. 2~~
In many places the contact of the sill with the old-er gneisses and' schists is.
covered or inaccessible. The sill strikes.notthwesterly parallel to' the 'cleavage
and bedding of the gneisses and schists whic)]. it intrudes. It IDaJT continue for
several miles northwesterly.across the valley of Porterfield Creek but its south­
ern end is northeast of, and above t the north end of the outcrop of the principal
zinc deposits. At its southern end it terminates abruptlY 'except for a fe'N

. apophyses ""hich continue southeaster137 as sills. The granite 'sill is at least
1,000 feet wide.

The metamorphic rocks are fine-grained gneisses. schists and phyllites. The
-gneisses inClude hornblende:. biot ite-hornblende and pyroxene.·varieties. The

schists consist of quartz';';'btotite, biotite-feldspar and biotite-muscovite varie­
ties. Some gneisses and schists contain gFll'net. The are beds are pyroxenegranu·­
Iitea containing SUlfide minerals and small amounts of amphibole. Fine--grained I

banded, pyroxene hornstones are lOC"ally intercalated with the ore beds.

The quartz. 'diorite :i8 gray, .coat$e;,..igrai-ned,:'and~is rudely foliated, at least
near its contact with the metamorphic rocks.: Plagioclase, biotite, hornblende
and quartz are its essential constituents. ; The <lua.rtz porp{1.yry sills and dikes

l±/ Smith, Alexander, Ope cit.
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are light colored. , Those of basalt are' dark green to black and the CCBI"Ser grained
and; wider sills and dtkes are generally porphyritic~ The granite sil'l: is light
colored.coarse-grain~.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 distances. Fluorite and topaz are widely distributed in
the quartz porphyry sills and also ar.e present in the large granite sill.

The bedding and cleavage of the metamorphic rocks are parallel and strlke
. N. 150 :... 450 \~.' The clip isconnnonly 600 to 70° northeasterly, but rangesfr,om 450

to vertical. The contact of the metamorphic rocks with: the quartz diorite· is in
general parallel to the bedding and dipe steeply north&asterly. . (See fig. 3. )
The sills generally trend a few degrees more northerly ttan the bedding. The dikes
ordinarily strike N. 150 - 300 E. and are vertical or nearly so. A breccia vein
extends through the area about parallel to the bedcl.lng and lies between the no • .3
and no. 4 ore beds to the north and below the no• .3 bed to the south: Smll
'faults, many occupied by quart2;,'veins, cut the 'bedding. .

,
ORE DEPOSITS

G~neral Statement

The ore is of two, general. types,: a 'Solid-sulfide type and a: disseminated­
sUlfid~ type. These t~~types gra~e~ntoone another. The solid ore is black,

.?8-rygray'.. or dark br01tffi and .is corrpo$~dprincipallyof 'pyrrhotite and sphalerite
'\\Tith small ~dilllts of galena. vory. little chalcopyrite and other sulfide minerals
and soms'ga.rigue. The gangue minerals are quartz and such metamorphic silicate.
minerals as hornblende, pyroxene, epidote and garnet. The ore is commonly banded
and the ban~ ar~ from 1 mID. to.about 15 lTro. thick. Each baDd is ordinarily made

...up predominantly of one .sulfide mineral. The footwall boundar'y of solid ore is
.O'rdinarilywell~definedbut frre§U1ar. The hanging wall boundary is less distinct

than the footwall but is more regular. The 1"all rocks nearest· the ore are :commonly
light-eolored; banded or r.ibboned hornstones. . ' :. . .... ".' .

, ,

, .. The disseminated ore is ct.a.rk green to brO"Jn and·,sphalerite·'is ~he only sUlfide
mineral which can be readily recognized, but other' sulfide' minerals:, chiefly pyr­
rhotite. are present • The sulfip.e minerals in places are disseminated through the
pyroxene granulite and in other places are concentrated in pods and d.iscontinuous
bands •

. 'The, mineralogy. cont~nuity,and structtU'e:of tl;.e ore 'and ,the proximity~ofa
large gl'anitic body suggest .ttat the deposits were ,for.me{i: by replacement of cer­
,tg,in: beds in the metamorphic section by means ofrnineralizing fluids errianatiTJg

, fr~m' the large granitic bodYn~by. '
•• ' -!.

"ore beds

. Four zinc":'bearing beds }ire·kn6~',in.GroundhogEasinand ar~ herein designated
nos.: 1 .. '2, J.and 4. The no". J. bed: also know,n ,as' the Lee: bed.' is·' stratigritphically
the lOwest'.', The"ho~ 4 bed is strjtigTaphicallY the highest and is the "main vein"
of the owners and of 3uddington•.2. '.

1/ Buddington. A. F., oPe cit'.
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Th~no. 2 are bed was not identified in drill holes nos .. 1 and 2 alid is a seam
. less than ~ inch thick in tunnel no. 2.' A l!-foot zone of disseminated ore "->as

cut in diamond....drill hole no. J at a point (see fig. 4) ~rhere it can be identified
as the no. 2 ore bed. " ' , .

~e no. 1, or Lee bed~was traced intermittently far more than4~)oO fe0t
horizontally tf>..l'ough a vert ical ra~e of almost 1,900 feet. The bed is zinc-bear­
ing, along its entire exposed length except for a 100-foot interval about 175 feet
southwesterly from the ri ~r.t-A.ngle. bend in the $c\uthFork of Porterfield Creek.
At that place is about 1 foot of rrsgnetite-bearir,g rock near the r,angtng wall~

The magnetite makes up about. 50 pE:::L'centof the rr.)ck and is the anl;y or'e mineral
identifJed. '

Solid ore is exposed in the no. 1 tunnel but t::'e ore thins ab'ruptly'both
along the strike and t1p\lrard. Th.e 2 feet of ore in the tUnnel is' the widest ob­
served in the no, 1 bed althot1§;h several shoots 6i.nches to 12 inches wide and 15 .
or more feet long crop out farther south. The sphalerite is commonly alor€ the
hanging. wall of the no. 1 bed.

Three sills are closely associated with the or.e heds (see fig.)). The sills
lie stratigraphically above the ore beds at the northern end of tbeir outcrop ~ .
The lowest 'sill cuts the D.O. 4 bed about 850 feet sot.theasterly from tunnel no • .3
and tEle middb and h:',z:led s ills cut it far the:r' to :he 5 out hnast • , '.The lowest and
middle sills split '~h~ nv, .3 o:'e bed and a:ce \l1tE':..··"'~0)ell. b"3t''!-::-er:. cb~ets of the. 'ore
bed for a.tleaft 60') feet fllerg ~ \~3 ('u~cr')p in the sou-tl:::;rn I;e,rt or' the i'nBpped
area ~~fore they cross the beJ..

. Pyrite, pyrrhotite, sphalerite, galena, (:halc91yritG<i1-::ld Jragnot:ite and prob­
a'?1y ten..."18:ntite, tetraheGrlte and cubanite h<3ve been. ide'1tified in th$ ore. Asso­
.elated. minerals are s.uartz. 'biotlte 1 chlorite, 110~rib+ende', pyroxehe, 'actinolite
and smali amounts of garnet Rnd apatite. . .

, ""," ..

furk bro\\1Tl to bJ.ack sphalerite of the iron·-rich'var·iety JJ'3rmstite is the. only
zinc mineral kr..O\l/ll in q.rou'1d.'1.0g :Sasin. The index of ref::.~action has not been de­
tE!rmined preciB81y but 511 (.If th,; sJ?halerit~ tested has an index of r~fraGtion

grea~~r. t¥l'J
7

2.40 wh~crl is 000"8 that of ordinarysp1'$lerite and in the ,range of
marrnatite.l, .., . , .

The sphalerite ca,.rie~':i.bundantinclusionsof chalcopyrite and pyrrhotite.
The inc~usions are rounded tuangular aI?-d cqrnmonly ~c arranged in 1 ines parallel
to crystallographic direction9.' in.:the spnalerlte •.. ~ome of.the inclusion..~ are less
than .001 rnm. in diameter, but more thciij'5Q percent gr6qehJeen .002 rom. to .005. -,

mm.

1/ Index of refraction determination~bY·S.' J. Glass, GeologIcal Survey•

• , . I·
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The no. 4 bed \VaS traced for a horizontal distance of .3,700 feet tbrougL a
vertical range of '1 ,.500 feet (see fig.)). The northernmost exposure of the no. 4
bed is in the north face of the drift in tunnel no. :2 where the are is 4 feet 'tdde.
Diamond-drill hole no. 1 of Ventures Limited cuts the no. 4 bed about 80 feet north
of this point. The northern 1,350 teet of the ore bed as mapped in 1942 and cut
by diamond-drill holes no. 1· and no'. ':2 containstl~e solid ore, but the solid ore
is not continuous in this interval. The vertical ra~e of so~id ore in this
l,350.....foot interval is about 675 feet. This part of the bed is from 1~ feet to
8 feet wide and averages about J feet. The southern 2,225 feet is disseminated
ore and the Width ranges from 5 feet to 11 feet Emd averages about 6! feet.

According to 3uddington t s rrap2..! the are bed extencts about l,ZOO feet north­
westerly from, and about 250 feet lower than, the ore cut by diamond...drill hole
no. 1, and extends about 1,450 feet northwesterly from the northernmost -surface
exposure seen in 1942. This 1,450-foot interval was cDvered by ta~us in 194Z.

The no. J ore bed at its most northerly outcrop lies aoout 15 feet-strati­
graphically oelO\\1 the no. 4 bed and at its most southerly outcrop about 75 feet
below. Part of this difference in stratigraphic distance 'oetween the 'beds is the
result of the intrusion of sills between them. The no. 3 be~ is nota continuous

. ore body although it contains -some sphalerite along its entire outcrop. The
'northern one-third of the 'oed 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. 4 bed.

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. At
the surface and in tunnel no~Z a: breccia veinl.ies above thena• .3 ore bed and

'below the no. 4 ore 'bed. Although the breccia vein cut by diamond-drill hqle
no. :2 is much 'Idder than at the surface and in tunnel no. 2. it is believed to be
the same vein. Therefore the intercalated ore-bearing beds and gneiss ,'tThich lie
respectively below and, above the breccia vein in diamond-drill hole no, 2 are
thought to represent the no. 3 and no. 4 beds. 8 nd, 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 cui' by
diamond-drill hole no. 2 can be made. Fqr example, the intercalation of ore­
bearing beds and gneiss may result from faulting. The intercalationinayalso
r:epresent interbedding of naterial lAhich the ore-bearing fluids did not r~plac,e.

The no. :2 bed lies 10 feet to 65 feef stratigrapnicallY below the no. j bed
and is 4 inches to 24 inches wide, averaging about 8 inches (see fig. 4). The
northern 150 feet of its outcrop is partly solid are and partly disseminated ore.
Farther southeast the no. :2 bed is green ban,ded gneiss, loca11ycontaining small
amounts of sphalerite. ']he' no • .2 iJ.E;d is not shown on figure 3, and \\ras hot traced
continuously as far as the other ore beds. It may be as continuous as they are.

§./ Buddington, A. Fit, OPt cit., p. 59.
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One sample of sphalerite contained 12.74 percent of. iron.§.! The rraterial
analyzed was ;free o·f megasc(:)picallTuisible incl,usi.ons of other;. minerals. A second
sample of sphalerite contai,r.ed the following:2.1 '.

Percent

Z,tl
Fe .
S
eu
Cd'
As
£1m
Cao
MgO
Dissolved Si02
Insoluble
Moisture, 1100

50.28
14.44 .
32.65
. 0.26

0.46
0.39
0.04

none
0.2,5
0.18,
0.66
0.06

99.67

': ': A sp~togram'of this second sample sho'l\Ts Sn,In, and Tl in' addition to- the
above listed components.1oj. , .

, ,Five additional samples afore and one of sphalerite (s~lected,"n~;lY:purr.
material) were examined t3pectrographicallY. Elements ident tfied :in the or.e and the

,sphalerite ~nClude titanium, tin!, arsenic
7
, calcium, ,cobalt, nick;ej.j. 'barium, man-

ganese, ,anhmony. cadmium, and sJ.l,ver.ll . !.' ':, '

, ," .

A little gold has been reportod by the Bureau of 14ines in sanwles collected
by th?t bur eau but .. was not id;ent ified spectrogrs.pb,icallY in ma~eria~.colle? ted by
the Geological Survey• Thes ilver, content vari'as to oug):1J.y with the le-ad content,
but, as some near~r lead-free Jre.teria1 contains appreciable silver ,some oit.he
silver my be associated ~rith sulfide minerals other- than galena. The cadmium is
iA~the sphalerite.

Breccia vein

The ertensive 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 outcr<?ps, but
cuts the no. 3 bed about 200 feet northwest of the right-angle band in the,South
Fork of Porterfield Creek at an al titude of about ;2 ,675 feet and is stratigraphi­
cally oelow t~e no. 3 bed south of the bend. The breccia vein in diamond...drill

. g,l ,Analyst, Samuel' H. Cress, Geological Survey.'. .
2./ Analyst, K. s. ~iurata, Geological Survey.

101 Spectrographic determinations.bY~·K.·S.Murata. Q.eologicalSurvey. '

,n/Spectrogr,aphic .determinations by Cyrus Feldm9.n, }eol~ical··Supv:ey.,
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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 there"lie strat~gTaphical1Y'above, the no. 4 ore bed be­
yond the end of the drill hole is indicated by broken ground at the end of the
drill hole1Z / and b;r the fact that- elsewhere in the general vicinity the breccia
vein in places cuts across the foliation at flat angles.

The breccia vein is uad.e up of sheal'ed and brecciated metamorphic rock.
Along much of its outorop it is silicified and is but by a reticulate network of
drusy qmrtz veins. I~ of the small cross faults \lihich 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 galena, 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, dUll gray
matrix throughout part of the ~ridth of the sills for distances along their strike
of 25 feet to 100 feet. 'Ihe sUlfide-hearing sills whi-ch have been exam'ined are
not economically important. Pyrite, pyrrhotite,.galena, and sphalerite have"been
identified in the sills •. Garnet and pyroxene a.reasBociat~d. 'with the sulfide>
minerals in one sill. -.,

. Molybdenite ggposit.-A small deposit of'molybdenite crops out about 1,500 feet
N• .30 0 E. from tunnel no., 1 (see'fig. 4) near the southern end of, the 'large granite
sill. Presunably this dep'osit is the' one briefly referred to by Smith; 21 - Molyb­
denite is distributed through an observed vertlcalra11ge of about 1,000 feet ~'The

.boundaries of the deposit :"'1ere not napped but the min molybdenite-bearing part of
the sill is at least 100 feet long horizontally, li8s between, the altitudes of,
2,400 feet and 2,600 feet and is about .300 feet north of the southern end of the
sill. Fractures in the granite have a moderately regular pattern and are 4 to 8
inches apart. Molybdenite is irregularly distributed as coatings on the ,fracture
surfaces and in the q~rtz veinl'8t.s 'Anich fill some fractures. No o-cher sulfide

, millerats 'were seeri wi th th~ molybdenite. . '-. . . . ' .. ,

,', 'Some loose pieces-of gneiss arid'sch:ist found 'belo~", the sill contain fractures
coated with molybdenite or molybdenite-bearirg quartz veinlets in fractures and
along bedding planes, and i.'1dimte that the molybdenite mineralization spread out­
ward slightly beyond the limits of the sill. This molybdenite deposit is probably
economically unimportant. . '"

lZ/ Smith, Alexander, personal communication, and .Jeological Survey leg of core •
.'". . ~ . ~,

13/ Smith, P. S., Mineral Industry of Alaska in 1930: TJ. S. Geol. Survey :Bull.
836, p. 81, 19.3.3.

8
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The Geological Survey tonrege est:iJmtes are believed to be minim and would
probably be greatly increased by fw;'ther exploration. The continuation of the ore
beds northwest of diamond-drill hole no. 1 is suggest ed. by the owner 1 s sample
mentioned above (p. 17). The extent in depth of the ore has been tested for about
lao feet only below the surface by the tunnels and drill poles •

.Any estimate of reserves southeast from the place where solid ore passes into
disseminated ore in thena. 3 and no. 4 beds would be r.azardaus. Disseminated ore
is known to crop out southeast of Groundhog Ea.sin for 2! miles to Glacier Basin.
Although .fluorite occurs in Gro.undhog Basin at the lowest altitudes at Which solid
ore is exposed in the no• .3 and. no. 4 beds, it :is a conspiClloUS constituent of the
breccia vein and small faults only above an altUude of about 2,500 feet. ; If the
transition tlp\\ard of solid ore to .dissE'lllinated are and the more conspicuous
presenCe of fluorite above the S?me altitude, reflects mineral zoning, then solid
are might be expected farther southeast below the disseminated .ore and the possible
reserves .would be much larger than estimated above.

Grade

The' analytical- results of surface, underground and. drill-core.samples taken
by the Geological Survey, by the Bureau of Mines,1.2.i 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 5arrples

Sample (1) Length of Ore bed ~n Pb hI, Rsnarks
cut in feet percent percent ounces

per ton
above

F-4.5 2.5 1 4.4 3.7 4.4 tunnel No.
F":'42 2.9 1 6.4 tr. 0.14 11

F-44 5.0 1 1.1 " 0.12 If

F-47 3•.3 1 10.5 2.1 1.6 south of
tunnel No.

F-46 1.0 1 8.4. 4.7 2.1 "F_i+S 1•.3 1 4.1 0.1 0.1 II

F·_I~? 1.2 2" 6•.3 tr. 0.06
F·;-iO 1.7 2 1.0 II 0.16
]'..;..:;1 2.7 2 2.5 If tr .
F·-52 1.6 2 .2.5 n 0.06
F-53 2.2 2 :1:4.1 11 0.10
F·..54 1.7 '2 ·10.7 II 0.72
It·-55 2.5 '2 tr.. 11 0.14

15/ Samples collected by R. L. Thorne, :Bureau of Mines, August f 1942.

10
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RESERV]S

Tonnage

No ore :b.as been produced from the Jioun<i.~og Basin and the estimates of re...
serves given below are mostly of indicated and inferred ore •.

The solid ore of the no. 4 bed., as kno1tmat present, extends for 1•.350 feet
horizontally with an average "",5dtn of about 3 feet. Usirg a factor of 8 cubic feet
per ton there would be about 500 tons per foot· afore be.d d0\1IU the dip, On the
basis of surface outcrops, however, about ?2 percent of the b'ed is lean ore and
waste. If this relationship is assumed to hold with depth, "it reduces the indi­
cated tons per foot dO\\l!l the dip to about 400. The known vertical range of solid
ore in the no, 4 bed is 67; feet. The lowest exposure in solid ore is in diamond...
drill hole no. 1. This ore continues for an unknO\\l!l distance northward. The
owners have reported a sample of material "Jhich prooobly was solid ore, taken
about l,OOO 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. 'I'herefore it seems reasonable tr.at the solid ore in
the no. 4 bed may continue for at least 600 feet down the dip of the ore bed from
its known surface outcrop~.Assuming teat the tons per foot of depth are. rrain­
tained throUgh this 600-fo·:>t extent, there is a block pf indicated ore containing
about 240,000 tons. If the no. 4 are bed continues north1l.ard to the point from
which the owners have reported all assay, the block of ore described above is .in­
creased by about 180,000 tons of inferred ore with no greater inferred depth.

~le no. J bed contains at least three shoots of solid o~e. The sQutherl1ffiOst
of the three known shoots is 1)0. feet long and a.verC1ges 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 a.nd d:i.amond-d!'ill hole no. 1... The
solid ore in thence .3 bed in dtarnond-drill hole no. 2. ma;)r be the continuation in
depth of the second shoot.

The first and second shoots may contain about 1)0 tons of ore per foot of
dGpth down the dip.

,T!J.e no, 2. bed apra::-enc,ly :i,B not .economically important. Although the no, 1
bed contains solid o:.~e in tun:"lel no. 1 t the tOl•.118ge of ore Which can be estimated
is vary small.

The estimat.e by Ve~1tt:ce8 l,im:l ted of ore per vel'tical foot for both the no • .3
and no, 4 be(:;'s over a hJri'<,:J.)111;·'Jl (tj.Gtance of·9l~0 faet, is 481.7 tons,14! Tne 940
feet, however t does not 5.ncluJe '~he southern 4co fe2t of solid ore 1.1sed in the
Geological St:i."vey est3lTIf".te , ?l'esL'I:1ably becaus~ tb5.s :i.n·(;e:~val.wa.s not tested by
Ve.rtU4'es Lirn:.teo.. 'l'his COq'::'3':lj' 1.:i.,'!.~d a thickness cl 3. ')0 fl3e.t. for the no. 4 bed and
.3.95 feet for the no,..3 beJ eVE::- the 94D-foot int8cval ·~este.d, whereas the Jeologi­
cal Survey used 3.0 fee'..; over a 1,.355-foot interval Ivr the. p.o. 4 bed and 4.2 feet
for the no • .3 bed. 'Ventures Limited estimates tbat 75 percept of the no. 4 bed and
43 percent of the no • .3 bed is ore over the interval tested by tf\~t company,

. .
14/ Smith, Alexander, Ope cit' t p. 11.
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Sample Length of Ore bed Zn Pb .Ag Rerrarks
cut in feet percent percent ounces

per ton

1-58 4.6 4 1408 nil 0.32 D. D. H No, 1~..
F-57 5.5 II 15.6 nil 0•.34 D. D. H 1Jo. 1
F-59 3.4 II O~2 nil 0.10 D. D. H. Foo 1
F-l 4.5 " 8,3 nil '0.32 Tunnel No. Z
F-2 5.5 11 2.5 nil 0,16 TunDel 1-10, 2
F-J 2_3 II 17.1 nil 0,40 Turx.i.el lTo. 2
F-4 3.0 II 11.4 nil 0,,)6 rlunnel No. 2
F-.5 .3.0 tl 4.4 nil 0.08 Tunnel No. 2
F-,6 3.5 11 1.6 nil .'0.12 Tunnel No • 2
F-7 1.5 tl 1.8 nil · 0.38 Tunnel No. 2
F-63 1.3 II 1.4 tr. 0.72 D. D, H. No. 2
F-64 4.5 Il. 10.1 6.8 9.1 D. D. H. 1"0. 2
F-l1 . 9.5 11 5.9 6.6 4.6 N~ wall,

Tunnel J::fo. 4
F-8 . 3.5 II 4.3 3.7 · 2.5 SE wall,

Tunrl.el No. 4
F-9 2.0 II 3.4 1.5 1.8 "Fe-10 3.5 II 7.1 6.6 .. 4.2 II

F·-24 5.0 " 12.2 2,7 '1.8 111., ~all,
Tunnel No. .3

F-25 4.3 :1 11,2 3.6 ' 2.4 SE wall,
Tunnel No • .3

3-1 .3.25 11 8•.3 0.1 ' 0.35 m,r end, tuxme12
:8-5 ' 2.6 " 9.7 2.3 .13.05 SF \ltall t tunnel 4
3-6 '.3.3 11 6.2 3.7 · 2.95 SE ~all, tunn~l 4
"B··7 '3.5 11 9.8 0.1 ·,'1.35 lv"'W wall, tunnel 3
G-l 4.0 11 2.28 1.02 W'tl end, tunnel 2
G-~J '1.6 "

..
3.97 none SE end, tunnel 2

G-5 .3.0 11 15.26 1.1.3 NlAT wall, ~unnel 3
G~6 7.0 II 8,67 2.73 SE wall, tunnel 4

Miscellane0us samples of material other than ore

San:ple Length of Location Zn Pb .Ag Remarks
cut in feet

F_I.j.J, 13,0 below No, 1 tr. tr. 0.,12 Above TW1Jlel 1
or~ :bed

],<~2 , 5.5 belml'J 1"00 1 0.7 t:o:. 0.12 Tunnell
OJ~8 .Qed

F;-60 grab at CJve i,lo, .3 tr. nil 0.06 D. D. H. No • 1
ore bed

, .

.
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The gold cont'~nt of the BurEau of" Mines samples has been reported by 'that
bureau to rarge from a trace to 0.01 ounce per ton. The iron content in the
samples of solid ore collected by t~ 3Ureau of. Mines ranges from 20.60 percent
to 28 ~6 percent, and the copper content is about O.OJ percent.

~ ..
The Geological Survey collected three samples of disseminated ore southeast

of. the ebarp bend in the So~th Fork of Porterfield Creek at an altitude of about
2,700 feet. The zinc content of these three sa"llples 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 ~he solid ore farther northwest •. The. weighted
average of the grade of disseminated ore in thene. 4 bed. using the Uri-ee samples.
is, Zinc, 2.5 vercent; and lead, 0.67' percent', over an avE?tage wid,th of 6.9 feet.

A sample of the. breccia vein in tunnel no. 2. contains 0.64 ounce of silver
per ton and no gold.' In places the breccia. vein contains negligible amounts of
zinc and lead.

RECOMl1El.\TDAT IONS

The Geblog~cal Survey feels that any f~ther explore. t ion of the Groundhog
Basin deposits should, in general, test (1)' the extension of the no. :3 and no., 4
·ore beds northwesterly from diamond-drill hole no. 1; (2) the extent in depth 9f
ore in the vicinity al:read,y tested :)n the surface.. ~d. insufficiently to a depth of
about 100 feet; (3) zinc, lead,and silver content at the surface and. th"e extent in
depth of the 400-foot interval of solid ore in tne no. 4 bed not known to have been
previously systematically tested; (4) the grade of the disseminated are at the
surface in the no • .3 and no. 4 beds ,southeast of the solid are; and (5) the metal
content at depth of the no, J and no. 4 beds southeast of the solid are.

(l) In arder to satisfactorily explore the area n,')rthwest of diamond~i11
hole no. 1 the beds should be eJqJosed by test pits or their presence or absence
otherwise determined at intervals of not more than 150 feet.

(2) Diamond-dril1irg to test the extent of ore in depth in the. interval a1­
read"v tested would be complicated b~r the steep dip of the beets to the northeast
a'ATa;Y "from ~he creek. Perhaps drill eet-ups could be selected near the creek from
",rhich the heds might ,'be test'ed to 'deptr.s of a few hundred feet ,below ,the-ir out­
crops. As late as August there is usually s011)e snowJn th,e ,stream south of tunnel
no. 2. .

f'· •

(J) The 400-foot interval o{~~olid are in the no. 4 bed is e~ose~ alon~ a
cliff and special consideration "rould l't.ave to' be given to methods of samplir.g it.·

(4) ,The disseminated'~re in the no~ 3 and no.. 4 beds southeast of the out~
crop of solid. are is considerably thicker than the solid ore farther northwAst.
The grade of this disseminated ore shJuld be inore adequately determined although
the few data available and insp~ction of outcrops indicate that it is of rela­
tively low grade.

14



. ,..

37998

Sa~le Le~thof Location Zn ,Pb Rerr.arks
, cut 'in feet

F-.35 2.4, below.No. .3 tr. ' tr. 0.04 Surface
ore bed

1-15 .3.0 below no, 4 tr • ·tr. 0.08 Surface
ore bed.

F-26 21.6. above No. 4 tr. tr. 0.01.. Tunnel No. .3
ore bed

(1)' Letters preceding sample numbers indicate sample co1le,cted by F-,
Ventures Limitedi B-. Bureau of Mines; G-, Geological Survey.

(2) Map accompanYing Ventures Limited report shows two saIl'!Ples numbered 11;
in this table and figure 1; (1) distinguishes betweenth~. .

(3) Poor sa~le because of inaccessibility of outcrop.

(4) Sample cut across 2.4 feet of ore.

" Using the analyses of the samples of sol,idore in the no• .3 and no. 4 beds
taken by the Geological Survey t by the Bureau of Mines, and by Ventures, Limited,
the weighted averages of the grade of are for the no• .3 bed, the no,' 4 bed, and
the' no. '.3 and. no. 4 beds together are given below:

Grade of ore from ore beds no • .3 and no. 4, Groundhqg Basin zinc deposits:

Ore bed no. J ' Ore bed no'. 4 Ore beds no. 3 and. no. 4. .
Zn '7.63 .8 •.38 8.09
(percent)
Pb 0.5.1 2.5 1.28
(percent)
.Ag 1.25 2.0' 1.86
(ounces per ton)

'The grade afore for the 940-foot interval tested by Ventures Lirni ted as esti­
mated by that company is given be10\\1. The grade as estirreted by Ventures Limited
is apparently a weighted average.

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

Ore bed no. 3 Ore bed no .. 4 Ore beds no. .3 a.nd no. 4

Zn 8.43 8.2 8 f .3
(percen:t) . '
Ph 1..2 2.95 2.5
(percent)
Ai!, 1.25 2.3 .2
(ounces per ton)

13
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(5) The transition from solid ore to disseminated ore in the no. 4 bed at
an altitude of about 2,500 feet and the more conspicuous appe"arance of fluorite
in the breccia vein and small faults has been suggested as jndicatirJg a vertical
mineral zoning. If such a zoning exists I solid ore may be present belo'" the dis­
seminated ore southeast of the outcrops of solid ore.

lIJarch I 1944.

-0-
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