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EDWARD WISSER i TELEPHONE ASHBERRY 3-1366
MINING GEOLOGIST

422 ACHESON BLDG.
2131 UNIVERSITY AVE.

BERKELEY 4, CALIF.

OFPICR REVORT ON BUNKER HILL LEAD-ZINC-SILVER MINE,

INYO COUNTY, CALIP.

INTRODUCTION _
The writer has not himself visited the Bunker Hill property, but

18 somevhat familiay with the general rogioa in which the mine lies,
A report by Edward W.Brooks, peologist,dated Angust 1, 1918, is the
r:lfxiat sourece of information on the mine, An attempt is made in the pw
sent report to evaluate the property, nok only in the light of Brooks
dats,but in that of the general peology and ore oceurrences of the
Iiayo noum:ai_.m; (3ee sketch Geclogical Map of Invyo Ranpe,facing this
' ,pageh Sources for this map are (1) Geologie lap of Ualifornia,btate
' Division of Hines,1958; (2) Plate II, Gﬁolog:o Reconnalsasance of the
Inve Range etes,by Adolph Knopf, U,5,0ecl.Survey FpofPaper 110,
1918, | ) '
LOCATION. COMMUNICATIONS,

The Inye or White Hountalns trend nearly north and are separated
'vfrom the Sierra Nevads on the west by the Bwens Valley, The looauioz
of the Bunker Hill mnine shown mi the mm«mmnying plan f8 approxi-
mate onlvysince no map is at hand showing the position of the proper
tysbut the mine lies well down the eastern flank of the range, rouphl’
in the positmn showns The principal highwm 18 U,8.308 (San Diego &

: Rmo).which in this area traverses the Owens Valleyjother knwwn roads
av8 showr on Saw 287 . DPOBL: contions & voad ns@ Big Pine that was
extended & mile to the mine after his report was written{Supplementa

. Report, January 10,1924), Rvidently this approach read: branches {ro
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the Baline Valley road, as shovn on the map.

~ The rallroad shown on the map is the Southern Pacifiec braneh
'iina from Mpjave, Some of thls has been abandoned,but I believe it
st11l operates at least as far north as Keeler.

gincs the elasvation of tha mine i about BOOG', I assume that &-
perations would he somewhat hampered during the winter,

OROLOCY AND STRUCTURE OF INYO RANGE

while the present range owes its shape to late uplift and faulté
ingythe earlier structure of ghe Palsozole and liggomoie rocks making
up the range is that of a broad anticline,with & complementary 8vnols
ine on the west, Anticline and syncline trend move to the northwest
than doeas the naarly norbh-south range,so that the axis of'ﬁhe anti-
ciina,as shovn on the map,leaves the range for the east noﬁ {ay from
the Bunker H11l mine. The positlon of the synoline is marked by the
pelt of Jurassle and Trlassie vrocks shown north of Keelar,

The core of the anticline 1s undoubtedly eomposed of granodiorite
aimilar in type and age to the main grasnodiorite mass of the Sierra
Novada on the west. Large intrusions of this rock are sxposed north,
south and west of Bunker H1ll which have invaded and thrust up the
FPaleozole sedimentsinortheast of Cerro Gurdu)granodiorins,ﬁart of
a larre intrusive mass,ls exposed in the desper canyonss

ORE DREPOSITS OF THE INVO RANGE,

Chief souree of information on the ore deposits is the paper by
Knopf cited on page l. The shief ors deposits occur in the southern
portion of the rmnga.thmt'shawn on the sccomnanving mapjthelr dia~
tribution coineldes with that of the granodiorite intrusions mention
eds Zino,lead-silver and Gopper deposits occur as replacenents in

limestone,while gold depcsits are found mainly avound the margins of
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the granodiorite masses,

The chief lead-zin¢ producers of the replon are Cerre Gordo and
Darwin,the latter mine la@ing scuth of the Inyo Range but appare-
ently along the same metalliferous sone,vhich flanks the southern
Sierra Nevada on the east. Lead-zinc-silver ores are presently be-
ing mined at Darwin by the Aneconda Copper Hining Cos

At Cerro Gordo,which had produced over 7,000,000 prior to
1618, the 1ead~zino~allvar ore bodles occur as veplacements in
Devonian marble with intsrbedded quartzite, These beds are folded
into a sharp minor anticline trending N30°W and overturned to the
wost, A northe-south master fault separates the Bevonlan beds ,sast
of the fault, from Mississippian black shales and bimestones wast
of the faulte. Some of the rich ore chimnevs were controlled by
minor fractures paraliel 46 the master fault and by loeal bedding
feastures of the limestone-quartzite serles,

Smaller nines and prospects of the Inyo Range are of the same
gonaral tvpe,namsly replatement deposits in limestone and marble

BUNKER HILL MINE

No map of this propersy accompanies the Brooks reportijthe skeby
nap facing this page has been contoched from Brooks'! wverticsl sac-
tions and from his deascripiion of the property,

The country rock of the area consists of limestons with Inter~
bedded quartzitejthese were considered Ordevician by Knopf and &
8o shown on the regional wmapi;but thelr litholopy do closely reemm
bles that of the Cerro Gordo series thst the Bunker Hill sediment:
may well Y. wevorini 8ls0e

The sediments at Bunker Hill have been folded into a local eas
west anticline (see Brooks Section Dy not reprodiced). The nine
1188 on %he north flank of this mnticlinegas shown in BSection Ae
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& wmeries of norbh*soutﬁfstap faults bresks the east¥west anti~
cline into fault bxoakatwhtah are successively downthrown from west
to sast as shown on Section Bs

o aamplica§§ the ploture further, several east-west normal
fault 8 parallel the anticline én 1ts northern flankjons of these
appears on the Skatuh Plan and on Section A, facing page T

Acoording ﬁqﬁﬁmoaka, dikes and g sheet of quartz porphyry are
expossd not fa§ west of the mine,ths dikes trending easb~west para=
1lel to the anﬁlﬂline and te the norrmal faults Just mantiénad.
Brooks believes that a large mess of quarts porphyry undeprllies
the sediments ol the anticline,and that the mess uplifted bhe sedi~
mentary beds to form the antieline, The north=south step faults
he thinks ca@@’laﬁar,raulting quartg porphyry as wall as sedinents,

Gome doubt exists as to the atiitude of the Bunker Hill vein,
with whlch thﬁ known ore deposite were assoclated, Rrooks stabes
that the vein strikes NGOCE (p.7) but his Sectlon A"along the
vein® ,trends N2O°H, On seetion ¢ (not reproduced) the atrive of the
vein &s given as "N20° to NGOCR ".Obviously the course of the vein
as shown on my Sketeh Plan is pure puesswork, The averapge dip of the
vain 18 4008,

Presumably the vein is younger than the east~wast normel fault
eropping out in Addie gulch,and is therefore not displaced by thab
faults but the relative apes of the vein and the northesouth step
faulbe ave unknown 0 me3l should guess the step faults younger,in
which case they would displace ghe vaine

Oye Oscur-engeg whe Seliments at the mine oonsists of an uppar

and a lower limestone series separated by several hundred feet of

gquartsite and quartzisic shale (Sections A, Ba) Only the upper

18mes tone 18 exposed at Bunker #i1l. In that series,and above the
‘é”



50 fHebed of quar%aibe shpwn in Saaniana 4 and By lead carbonate

rieh in sumﬁ made out from mq Bunker 111 vein along the lime-
stone beds, ?hp ora shoots anauﬂvad within a vergical renge of aho
75 fhey and a harﬁuontal vahga e @baak 300 Pt.{probebly along the
atwike of the Bunkey Hill velndy
| aaaurra“z
Apparently the eﬁa waS ga-,rmnd &rimarllv by the Dunksr Hill ve!
1ving mainly along thas ?ain,’buc mkﬁag mﬂ; into the limestona X%

L

for limited digtances away rpam ﬁnﬁ vbinglarﬂalv along minor frac-
Ll A

turess A

Brooks points oub {pape 63 thaﬁ tha 50-1ﬂﬁ ft.er the Upper Lime«
stone lving below the 50 ft~Qn$wnxih¢ bad has nnn\paan exploreds Th
reasl hops for the mine howavmr 1ies 1n the anax ximastane,ba&aw th
thick quartzite series shown nn 3ent£0na A and B&“ﬁrakks argues th
the ore selutions which dapnsitad aho 1aaﬂ*aina qua in ths Upper
Limestone saries,the only orse bodles knobn ta ﬁaha,m@st have passed
through the Lower Limestons series,and sba& tha gowutianagbﬁing hot»
tey ahd more &ttive ghanically st thaa 1nwar hovisaa, in all pwmhnw
bility ﬂapositeﬂﬂﬁgrgar and richay ur# boéleq ﬁhan wers formed 1n~ﬁh
Upper limestohe above the thiek aarias of kntha?ahle guartzite, The
known ore bodies therefore represent mers *laaﬁﬁga“ ores

Assuming that Brooks! data ave aasuntsaalv sorrect {(and his rep-
ort to me has the stemp of truth),l haaw'i‘\lvmubmrzm to %he notlon
fust outlined as applied to §he Punker Hill mines It has been wy
oxperiente with limestone replseement dmﬂgaika in Hexiso and the U.S8,
that the lowest favorshle limuaﬁan» bed i s mineralized area is umf
» .quently the bast mineralized,the solntions drépping the bulk of
tholy mebals there,and depositing 1n‘h1g%a@ favorable beds only that
amount of thedr losd Whioh was "left over",
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Exploration ab mmmmhmg_ Brooks reconmended -Ainking of a 300
shaft In Addie Guleh,to mbwmpk the Lower Lmﬁai&m series st a

point some SOO' from the Bunker MALLl vein at that mmsm.wi’ah e

orosseut of that length from the bottom of the shaft to vesoh the
voins From the erossout amrtw was to be done, rmrmi and south
along Hhe v&in. '- o
In his Suxxple!zvmmmm Roport of J‘mnmﬂy 10,1924 4 Brooks atates ‘&hc‘/’

. #h- sheft was sunk as Pecommendad,snd hed entered tha Lower Limesfone

series as anticppated, The proposed crosseut to the Bunkar H111 veln

had not vet bheen driven, 86 far az I know, operations seapod at abovt

“ends time s

. CONCLUSIONS. RECOMMSNDATIONS.

The Bunkey mll nine pmmcw rioh laad aa.rimnam"ailvw ore yand
aome zint carhonete owe )aqmwmg tn en Unpey Limestons series along
& persistent vein, Some 700 fH.stratigraphicslly balow this horison
cocurs a Lowar Limestons series,promumably éut by the sans volin oy
ore Ghannels A shafb aut this lowep series,but no groascut wes driven
e the vein where the latber cuts the Lower limestones Uhances sesn
good for ors in the Lower Limestone adjasent %o the veln,

The Bunker U111 wifia ooscurs In the émaa wineralizesd zons that con~
tains the highly ppoduotive Ceryo Gordo and Darwin minas, The sedlm-
snbary Bepries ab Punker ﬁill 18 strongly sugpestive of that ab Cerro
Gordogand the struotural sontrol pihat of rvaemirm& rlus favovable
aadinentary beds,appenrs to be the sane In the two canpBy

Ohantes for lead”smine-silver sulphide ore at depth sesn Lo B8 6X~
cepblonally good at Bunker Hill, To any one interested in poss ivly
duplicating Anaconds's profitsble operstiion at Dapwin,I reconmend
detuil geologie mapping of the Bunker HAll area,*f the mapping ocon-
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fires the ideas of Brooks,the shaft may be repairved,if this seems
possiblesand the erossout to the vein driven, Possible steps that »
might be taken before undertaking this g:ws diawond drilling,if re-
sults from the geologle study indicate iﬁm feé&;binuy, and geophy=
sienl explorvation, Massive sulphide ﬂomuiha in \&msmm should
be made manifest by geophysical bao!miqum‘ mmiﬁm they do nod

118 too desps Gepchemical pras;vaabing,daﬁq#meﬁmn by chemioal
enalysis of minute quantities of base mhﬁla ghevb o90 bodies has
also been used with success in similar aaaeﬁ;. c;mﬁ\ a detail peolo=
gle study ean tall whether the above mﬁwdﬁl&m mﬁﬁp&ks night ape
ply to Bunker Hill, B
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