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STutrodact ion

The Ward mining distriut\is located in cast-centrul Newvadia, 12
milos south ol Lly din Whitu Pine County. Lly is the loargest city in
this portion of Nevada and the railhead for the Nevada Northern Railroad.
The district is reached [rom Ely by traveling southeast seven miles on U.S.
_Highway 50, then south seven miles on graveled County Road 46, then west
four miles on a graded road. As shown in Figure 1, the district is covered
by 751 patented and unpatented mining claims totaling about 13,000 acres.

Stratigcraphy

.

The district straddles the NNW-trending Egan Range at elevation 7,000
'to 11,000 feet. Over 16,000 feet of Paleozoic dolomite and limestone with
subordinate amounts of shale, sandstone, and siltstone crop out within the
~ :
district. Ordovician to Mississippian dolomite, limestone, shale, and
sandstone dominate much of the terrain in the west while Pennsylvanian-
ﬁévmjnn limestone and sandstone crop out in the eastern portion of the
Fer e Bl W G R L scdimuntnby cover was subscequently intruded by middle Tertiary
plutons, dikes, and sills of quartz monzonite, quartz monzonite porphyry, and
finer erained cquivalents. Comagmatic subvolcanic lithic and erystal tuils
vented along the range fronts feeding tuffl sheets w!ich crop out in the low
foothills and underlie much of the flanking gravel pecdiments.

e 2 SURMAPizes the Paleozoic and Tertiary straltigraphy ol the
district.— This weneralized colwan represents over 15,000 Peel ol strathigraphiic
sectiovns measured within or immediately adjacent to the area shown in 'igurce
3. [Ixcluding the Chainman Shale, all lormations and members above the Middle

Eﬂ5 Guilmette Limestone are indicated by representative lithologics us deteriniuced

froii either duplicate or triplicate measured sections. No sections were
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measuraed prior to the completion ol detailed mapping, nor were scclions
mide an arcas involved din structural. complications or where poorly exposed.
With the exceeplion ol the Scvy hulumitu, straticraphy below the Guilmettle
Limestoné is highly generalized and was constructed by integrating mapped
lithologies with averaged stratigraphic thicknesses indicated by mapping
(Figure 3).

Outeropping Ordovician, Silurian, and Devonian rocks within the Ward
district and central LEgan Range are characteristically miogeosynclinal in
nature and suggest a rather gently subsiding shelf for a considerable span of
geologic time. By Upper Guilmeyte time, however, the area begun to show the
Tirst affects of the developing Antler orogenic belt to the west. Field work
suggests that shell conditions during this time werce probably quite shallow

n and characterized by occasional emergent positive arcas. Minor disconiorm-
able relations and rapid lateral facies changes within the sandy dolomite-
dolomitic sandstone marker scquence of the Upper Guilmette Limestone, sugsest
that minor erosion occurred across these local cinergent hivhs.

The contact between the Cuilmette Limestone and overlying Pilot Shale
is one of gradation involving a transition of 135-145 feet. The contact is
placed above the last thin-to medium-hedded yellowish-brown weathering aleal
limestone and the first signilicant interbeds of platy-lissilc calearcous
shale. This break in lithology is everywhere quite distinct even though the
basal calearcous shales ol the Pilot ciren contain o Few dnterheds ol S ye
shaly algal Llimestone. ‘This contact is readily picked in altercd=-mineralized
drill core as well, since the last limestonces of Lhe Ctransilion zoone arc
composed ol discontinuous concentric masses ol calcarcouns aleac. Ln altleroed

e

core, tliese algal masses show up as somewhat structurcless spots and pateles

4 ~
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t : and orthoquurtizite rfcrcalated w&Lh sandbtone, sllLﬁLnne and slule The
presence of laminated orthoquartlzntes,_ripplg mapks, and cross-bcﬂdxng
suggest orogenically derived tongues7of‘molaSSE"$bed from rising positive

A 4ar=ab associated with the Antler orogenlc'helt.,ﬁﬁﬁa*marked Vafianee in

mapped thlckness noted along strike is. belleveé,to feﬁlect structural

"squeezing" within thls 1ncompetent unit.."

-

3 The contaet between the Chalnman'aﬁdinxe

Ely Limestone is

gradational and is placed on the last occur~‘;

quartzitic sandstonc

or signiFicant shale 1nterbeds. uevcral sccf“d_

f%@fglx\shdw the forma-
tion to be 2,500 Loeet thck Limcstbﬂc]pffﬁh' : :@iéﬁinguiéhodhby its
dld“ﬂOStLC faunal assgmblaggs varieolofed"éﬁénlgzchéggwind variable Iitho-
logy (Flgune ol SRR achred-m;neral¢4cd portlons of thc dlbLPiCt the Ely-
"\ “Chainman contact is placcd on a chucncc of bpoLtud bc_-(lc remanesceine ol those
dcscw15cd curllcr in the Lllot Shalas fheﬂspottcg sequence 15 relerced Lo
as.tﬁe "Caroliné Béds" since they wébe_fiﬁsfhrqcégﬁizedAin the deopce workings
of the Caroline-Welcome Stranger minés.* Mos & Qrill ﬂoles in the eastoern
‘portion of the diStfict are collarcd above the C@roline Beds in Lowcr or
Middle Ely Limgstbne. ThiS'portioh of the Paleozoic section is of indircet
gconomic signifi¢aﬁce'since the high-grade Ag-Pb orgs dnitially won [rom the
Lower Ely are what gave the district its 'start in the 1860's.
In ascending ofder, the Permian rocks of‘the«district include the
Riepe Spring Limestone, Rib 1{ill Sandsfone, and Arcturus Formation.
The Pennsylvanian-Permian boundary, at the Ely-Riepe Spring contact,
represents a regional dlsconxormity throu ghout the Lgan Range and is
marked by a thin bed of dolomitic limestone conglomerate-breceia

6&5 (Figure 2). Abovd the disconformity,  the Ricpé Spring is

-
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(-\ L pelatively chert=ree coralline Limestone measuring 225 Foot in Chickacnn,
The Rib HilLL Sandstone ds LL2H Feet thick wilh the Lower L9 ol the Foemalion
dominated by lPossililevous silistone and sandstone Chal Qs o caloarcous i
quartzosce. The upper 2/3 ol the Rib Iill consists ol thin-= to Chick-bLudded
sundstone and siltstone with occasional intercalated heds of Liohit=uray
dolomitic limestone. The Arcturus Formation conlormubly overlics the il 10l

= and is approximately 3,000 feet thick elsewhere in the Lgan Rance,  On
regional scale, the formation is divigible into o lower papk ol dedye=lovming,
medium=bedded Tossiliferous limestone which rhythmically alternaces wilth thin
beds of .ilty sandstone; and an upper part dominated by thin-bedded platy, silty
limestone, siltstone, and dolomite alternating with red to yellow weathering
gypsiferous beds. In the Ward area, pre-LEocene erosion has removed most of

(.\ the Upper Arcturus and only locally are mollusk-bearing gybsi[eruus beds
preserved.

Unlike most of the pre-Chainman rocks of the Eguan Réngo, most oi the
Pennsylvanian and Permian strata of the arca contain appreciable amounts of
sandstone, siltstone, and shale. This detritial material was shed custwurd
from the Antler orogenic belt and westward from highlands in west-central
Utah. It was in the N-S trending trough between these two positive arcas
that clustics of the Ely, Rib 1Iill, and Arcturus were caught and presecrved.

Denudation associated with the waining stages of the Antler oroueny and
that associoted with the late Croetaccous-carly ‘Terliary Sevicewr orovceny,
destroyed all records of: post-Leonurdian and Mesozoic strata in this portion
ol the Lgan Ruﬁge.

Scattered outcrops of lacustrine limestone overlie the Arcturus lormation

( _’ along the east range front opposite the Ward district (L'igure 3). These

.
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PLane cuts acrnss Maﬁdle‘ ﬂrdavmaia
‘axes assoclated wlth thiSfperidd of

'assoLiated crestal planes_

subvoleanic plutonism.  The younger ash-flow. tul'f above the midéOIigoccne
disconlommity is dintoerpeeted as post=-mineral and peprescents the Final

pulse ol volcanism rccorded in the district.

SThUCIUhL - TLCTOVle
The eurllest and most lnLcnse deform&t;on rccOrded in the»Egan Range
produccd Folds 1nvolv1ag the entlre Paleozalc scqugnce shown in rlnurc "
1ng this perle of defqrmatzon eastward directed flow fo.‘Ldmrr resulted

in a maJor east fa@ing*évertupne& !qlﬁtrlcal syncllne whosc erestal

m(;ﬂiﬁdle Permian strata._ Fold

',"'tmn trend N10-20% while |

dlp gently5tdimoaerately to the WSW. Low-angle

thrust faults Wlthln the_oyetturﬁédf imb of the syncllne are recognized
in all formations above the*@ha;aman‘Shale. The pronounced thinning and
structural deformatlon rcpeatedly noted in altered-mineralized Chainman

reflcet this oldest period of deformition. 'Thc age of the mujor overturned

folding, thrusting, and bedding planc "shearding of " in the Chainman is not

known with certainty. Indirect geologic reckoning suggests that the

deformation is post-Permian and pre-Cenomanian in age. Known orogenies
or disturbances which span this interval include the carly Mesozoic
disturbances of southern Nevada and either the Nevadan or Scvick oprowonics.
I pupsonally prefler cither of the two latlter events,

Following the oldest period ol deloemsilion, Uit portion o e i
Runge expericnced little or no recognizublo Musuzoic ugrurmqtidn.

b e R

Palcogeographic reconstructions of sast-central Nevada show Lhis arch as

! 3 % ]-l ..—.
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positive fhvoughout mos 't dfrthc Jﬁfussic‘und Cretaceous.  This is
structurally compatible with typieid. h:i.ufur.’lﬂnd seolowy where Tocal
upwarps and broad opcﬁ foldsiarc thc‘rulc. Hy eirly Cenozoic Lime,
however, hinterland “qu;esclence" had endcd and local relief was the rule
as implied by the llmestonezconglomerate~bre001a found at the base of- the
Eocene Sheep Pass Formatlon (P;gUre 2) | »

The oldest post-Locene hlgh~angle narmal and reverse faults strike
N-NW parallel or subparallel to the present range front which they
delimit. It was along these N-NW zones of weakness that the Ward dike
swam, compos¢te intrusive tufi vents, and metallizing Fluids were
channeled upward to higher Levels above the creystallizing basual porphyry.
bynghrunouo with; as well as Lollowing this initial wid-Terliury delopmation,
important normal faults, faultLVGins, and Veins [formed in the transverese
LENE dirocfion. As shown by I'igure 3, théi??ansvcrée Fédeture »wone us
defined by detailed mapping of syntectohie Qeins; Fault-veins, and fgults,
reaches a maximum width of lZ,OQO feet before its termination by NNW-trending
Basin and Range faults. When studied in detail, fhe trans?erse fraeturc
zone is seen to resemble a mosaic of horsts and grabens remancscent of
those typically found over many -elongate domes. As shown by Pigure 4, tho
tectonic ‘significance of this structural belt is emphésized once the
district-wide aeroﬁagnetic data are placed on top the geclogy of Fivuve 3.
It is no coincidence that the trednsverse zone of delformation is precisely
coaxial with the long dimension of the composite acpromagmetic hich conbored
over the disteict. The marked correspondence bctwecn‘stpuctupa—tcctunic

and geophysical data takes on an air of cconomic signilicanee whon it is

g 7



caljzed that : 1) Over 95% o 5 4 uuLcropplng LHLPubiVQ and extrusive rocks
of the district fall within the conilnes of the transverse belt or ulong

its castopn PPOJCQtlDH; d),kbgrly all HI”AAJLCuni masses ol metal-pedch
limonitic and cherty jasperoid fall within the transvefse zone-exceptions
being in those areas where major fraéturevzqnes eross the belt;  3) Multiple
centers of interminéral subVolQanic plﬁ%onism—bfeak OQt where major NNW—
trending Basin and Range faults’ihterseét the éaStern ﬁrojection of the
trangverse zone; and 4) All known and dr;llcd out deposits of the district

are spatially restrlcted to the ecstern most dellneated horst of the bclt

In light of these data, there is llttle doubt that the transverse zonc
represents syntaphrogenic fracturing énd'fissufing associated with NNW=SSE
direceted extension. (Immidgrnble -dif."ff.';(,;v'cn'ti;.nl ,(‘:l(.:\ﬂa'l::i.nn .'n_'(:mnp;mj.ml Cx btension-
distension as mirrored by the zone of ax;al horsts involving Lly leastone

and Chainman Shale. Ilanking half»grahens are reprcsenLod by the down-
dropped Permian blocks south of the Wavd Culch fault and norih of the Rowe
Crech-Meadow Scep Lault zohes. It appears then tbut the motive lorcce

causing rifting is directly related.to a magmagenetic process involving
mid-"lcrtiory emplacement ol the Ward intbusiun. The confipurution ol this
intrusion at depth is bel¢eved to con[orm in Qeneral with the acromagnelic
conliguration shown in ligure 4. In cases of'magnetic closurc, we: are most
likely lodking at' a major diseontiﬁuity in;the_cgnfiguration of. the popphyry-
wall roek Luntertace o marked (-,:h:m;g(.-:“; ,illlv tlic l;lilj',H(fL'.i(.‘ Susgreplabii ity ol involved
rocks, or a combinqtion ol ‘both thése‘vuciublcs. 'As‘for thg marked doteriora=
tion of the magnetic hich in the eusfefn porktion nf thc distri@t, I Az
probably no c01ncldcnce that we flnd Spdtldlly associated with the arca ol

steep negative gradient: 1) maximum’structural deformation; 2) abundant

=]l
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v emplacement of the<porphyry dikes, cfystaiul b o)

g

NW=trending porphyvy dees' 3) mux1mum davu] chnL ol inet uL-r;uh Juhpuro¢d

and 1) pvuvun Hltp Jor (onant-mcttbnm&tprjﬂnd i d(pnh1Lluu.

suarlaece, »umler:-‘r'ound;_ or dd mmond ‘dti}_];f ‘*  -y oJc.mly show the Waed Gulch
and’ NMeadow Secp—ROWeTC#eek"hulf;grabehétaS‘

L

A“Plve dur¢n as well as-after

(

':1c tufi vcnts, end snliidc-

telluride mineralizat;on. leﬂWlse, the loWj ngl£ denudatlon ;aults mapped

on the hanglng wall of the half-grabens reprl' htwgrQVity propeiled}sliding

east frontal fault system. As disi

vatlon of this fundamental fram@wark%éoﬁtinugf“fhroughout main stage contact
metamorphism- metasomatlsm and served as meo’;ant controls over ore loculiza-

tion and deposition;" Post—mlncral‘ré~act1va“50n along. many traasverse and

Oligocene time. Told élementglgehetically Hf‘
ave domingted by N-N‘N.W' L‘r'(ru(l.:;. Floxural lll ‘A:';"(:l).'n'r-‘:u:L('rfi'/,«-(l Bl btisohc b dovied
deformation and minimal trans?crse and iongi \nihul Practured . aeeonipunicd
folding. Elcements qf Laramide aue strikiné~‘3Nw wwré uctivntcd prior Lo
lacustrine conﬁlqﬁefaté-breeeia depo;itinn‘ the Eéceno Sheap: Pass- oemation,

and may reflect "initial" collapse of théfg,,at Basin provincé. Taphrogenesis

iy ok

i

Bl ated to Nevadan=sevier doeiornation



along the UNC-trending Rowe Creek-Ward fracturce zone commenced during carly
Olicocene time concurrent with emplacement ol the buried Ward intrusion.

By Oligocene “time then, a simpie paftern of Taults, Fissures, dikes, andl
vents was beginning'to appear=-one dbminatcd by an orthogonul system

striking E-ENE and N-NW Ccntinuéd:re4actiQation of this fundumental lrame-
work during early Ol;gocene tlme had a marked influence on ore lobafz;btlon
throughout this portion of the Egan Raﬂge ' Follow1ng Oligocene plutonism,
tectonism, volecanism, and ore &eposmt;on, Basin and Range faulting of Mio-

Pliocene age continued largely along pre~egxisting lines of structural

weakness. A

Historical Development of District

High-grade Ag-Ph ores were first discovered in the district in 18064,
Between 1866 and 1885, production came from numerous small shafts and adits
concentrated largely in the Good Luck and Caroline areas (Jluqte 5a)%. . This
early mining demonstrated that high-grade Pb-Ag ores were repeatedly loca-
lized as either: 1) small ill-defined shoots along dike contacts; or 2) crudely
tabular mantos within the Caroline Beds. Both the Paymaster and Mountain
Pride tunnels were driven during this era to further explore supposed down-
ward extensions and continuations. No appreciable ore was discovered on
’either of 'these levels and the district received little further attention until
alter the turn of. the century. Both the Puymaster and Mountain Pride tunncls
were rehabilitated and extended in 1906 and 1927 respectively, but no
discoveries were made. In the 19407s (Newmont Mining Company) and 1950's

(Walker Corporation) cxtensive drifting and long-hole drillinswere otigpleted

S5
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i CFrom the Mountadn Pride’ levels, agadin without making signilicant dig-

COVORiCH,

Ln 1902, Silver King Mihcsg Inc. was formed to luvlher exploed Lhe
district, and they initiated an exf?naive hammer-drilling program that
demonstrated that éignificaﬁf dépbéits Qgisted within the Caroline Beds
immediately below bothithe G00d Luc§gand Caroline areas. Underground explora-
tion in the Welcome Stranger and“Céf@liﬁg mines was initiated in 1963, and
open-pit mining started in the Céro;iné“area in 1964. Ag-Ph-Zn ores were
mined from the Caroline pit untiikléé%; Whén Phillips Petroleum Company
obtained an option to acquire 51%‘ofxfhe Ward property.

Extensive shallow hammer-dfilling completed in 196G by Phillips,
veriiied the presence of near-surface, low-grade Pb-Ag deposits dmmediately
below the Good Luck arca (['igure 5a). This deposit assays 6% lead and 3
ounces of silver and consists of plumbo-jarosite, cerrusitc, anglesite,
hemimorphite, and lesser amounts of ofher supérgene products. Between 1967
and 1971, Phillips completcd over 60 diamond drill holes averaging i,SOD feet
in depth. Concurrcrt with much of this drilling, they rc-opencd the Mountain
Pride tunnel and rehabilitated the Paymaster tunnel to its original lenuth
of 3,200 feet. Underground exploration from‘the Paymaster level invoelved
_driving the Defiance and Careline crosscuts over 1,500 and L,000 fect
respectively. Minornlizntioﬁ encountercd in the Jdoana Tdmestone by the
belfiance crosscut wis lurther vl Ced Cheough Jomehol ¢ dedt Pine and by
driving. scveral short crosscuts and raiscs.

The location of the underseound workings and Cthe collar pesition of
the PW-serics diamond drill holes are shown on Faoure Sy The dapthy  thicke

ness, grade, and host rock for several significant ore interecnlts arc

B
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sumnarized in the upper right hand corner of the figure. The line of

Section A-A' corresponds to the géologie.cross section shown in Figures

5 and 6. The bearing ol structure gontours used in projecting hole

deviation und intercepts into A-A! are shpwn in plan by the dushed lines
extending {rom each individual«ﬁoleufpﬁthé line ol scetion. The hearing
used in cach instance was that pre-dctefhiﬁéﬂfby structure contourink the
doma=-Pilot vontact.

A boval oM igeeic] Gant von td Ope Pepatii b

Wilhin the area oublined By Che IWescrios (Fioare 50), aboal B0 holes
pencirated the basal povpliyryeo $he porphyey-wulleoek Conlboct is quile
irregular in detail but overall conforms with the attitude of Cthe overelying

strata. This relationship is shown in some detail in seetion A-A' (Pigure 5).

As secen in this figure, the basal -mass is penctrated.at an average depth of

1500 fugt with intercepts varying from a minimum depth of 1500 Teet to a
maximum ol 2300 f{eet.

The dominant rock types and alteration-mineralization cencountered in
the busal porphyry apve summarized in Pigurce 7. llydrothersal Glteration
within the composite mass is commonly quite weak éxcepf For minor silicifiﬁa-
tion along the wallrock contracts, and avgillization-sericitization in arcas
of intense fissuring. Sulfide mineralization is largely restricted to
either the occasional quartz veinlet and micrefracture or within arcus of
intense fracturing-alteration. Disseminated pyrite, chalcopyrite, and
molybdenite arce ubiquitous but no;intcrccpts to date have yieldudrsignjficunt
orc-grade mineralization.

> & i i ;

Mo ool the NWetrending dikes as scen in scetion A-A' extend t6 depth

as near vertical structures. In many instances drilling denionstrates that

-19-



they extend well down into the basal perphyry belore being lostl Sills
ol similar composition as the basal mass are common in the Chadigman Shalc
B
'

and Lower Lly Limestone (Uigure 5). The guartz latite and guarfe monzonite
.y - - - L ¥ o or oy ol ! o 1
porphyry dikes and sills are viecwed as late stage differentiate$ ol the

basal intrusion. They invariably dinveolved considerably more water during

crystallization than did most of the basal mass as evidenced byitheir

intense argillization-sericitization. Many of the high-level dikes und sills
contain abundant amounts of disseﬁinated pyrite and subordinatceamounts o
chajicopyrite and molybdenite; but only in the Good Luck and Cufolinc arcas

: did the sills and dikes serve as favorable hosts for high-grade Ag-IH ores.

i The emplacement and subsequent cooling of the basal Ward imtrusion

7

caused widespread contact metumorphism, metasomatism, and marmopization ol

e the supradjacent Paleozoic strata. The pronounced affects ol this albceration-

mineralization are appreciated when one compares unaltered and gltcered
equivalent sections as is done in Figure 7. By viewing this [iguare in
context with areal struclturc-tectonics, stratigraphy, and Huuph%ﬁicm as well
as cross scections 5 and 6, it is possible to arrive at several Sﬁliunt
conclusions coneerning the physicochemical controls of alteratidB-mineraliza-
tion and ore deposition. A few of the more pertinent dvductiung are
sumarized helow:

: ach of the 10 diamond drill boles uscd in constructinge lhiodpes 5

i O cneounbopred ol ponpecpPivoy Dormal dong mebeays o anel g
LTI L TR RS L TR T SO YER R R A R U SR R TE AR L T ¢ B VR R | R
L no dns tanee are thore two  Pilot - Shdie. Livlervad s, vty Cab i ggwhie o
Jooann Limestone is straticraphicolly lower or hicgher than 148
spoecll Ted pasdtion,, op whtred Doy P spiteaen U bul aii-Do b s dadlocd
Thoso datn coupded witle Fhe dcolomice ngppioe . (iduee 55 oL L8

the possibility of multiple bedding-plane theusts ol Ward. JHoro-
ovoer, there is no straotivraphico or strunctueal. ovidenco: whicld
> ’ J
‘L ) supports the contention that we craossed Lrom a lower to uppdg thrust
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plate in traversing Tvom the drilled area to where the scolions
wordomeasared - aomatter ol 3to 5 mides. On the contrary,: the
proscence. ol cach ticilmoebte and Lly sub-monboerin ils eXack
strativcraphic position,; dictates the absence ol olates ab Ward.
The extreme dilffervential in stratigraphic thickness noted i
Figures 5 and 7 must be explained by other means.

The altercd-minceralized column of Pigure 7 is correlated with
strata deposited on a relatively stable miogeosynclinal shelf.
The absence of recognizable unconformities, supratenuous folds,
or significant facies changes within the mapped area (Figure 3),
concurs with the suggested depositional environment. In this con-
text, it is untenable to account for the observed stratigraphic
thinning by any of the above processes.
The area of extensive drilling (Figure S5a) is located on tlw
cast-dipping homocline related to the Ward Mountain synclinc
(Figures 3 and 5). The geometry and internal features associated
with folds throughout the district indicate a combination of mecnanisms
involving flexural flow and slip., Detailed stratigraphic scctions
of the Rib Hill Sandstone, Middle and Upper Ely Limestone, &nd
Lower and Middle Arcturus were measured on the moderate to gentlce, east-
dipping homoclinal 1limb. All recorded thicknesscs are cunpitrabic
with those found on a recional basis. Differential flexural Flow
folding then cannot account for the extreme stratigraphic thinninyg
of altered-mincralizced scctions (Figures 5 and 7).

he most feasible explanation for the enigmatic thinning which has
perplexed so many, is éﬁe\invoking non-volume=Ffor-volume contact
metamorphism=metasomatism-mctallization associated with the enplace-
ment and cooling of the Ward intrusion. This interpretation is

strengthened repeatedly by obscevvations such as Lhose shows in scetion
A-A'. 1In going up dip from PW-70 toward PW-35, one sces tlhc Mj, Mip,

-
Dgt, and DBgs..thin differcutially by 80%, 35%, 8%, and 60% wispoectively.
When translated into an actual thiming with respect to unaltered Mj,
MDp, Dgt, and Dgs (as shown in Figure 7 is 89%, 60%, 20%, ol 694
respectively. Other sections pivoted about PW-35 show similar
differential loss of section and demonstrate that the basul porplvry
is dome-shaped with the cupela apex centered on the Upper Doefiance
arca (Ficure 5a).

e Pollows divectly Peom o Chat Cthere s dndecd oxcoliont ool i-
sraphic continuily ol alterced-minceralizoed host rocks al Werd.
similarly, as shown in Pigure 6, when the ore intercepts ooc pliced

on stratigraphic section A-A', it becomes olear Clhak The goclodios
at Ward are flat-lying, Ledded deposits or stratubound wmancos.  Uros
arc scleetively localized in metastraticraphic units at the Cop and
bottom of the Joana Limestone, base of Daot-top of Des, and ot tihe
interface between the contact metamorphic aurcole and overlying
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mitrble-skarn.,  The stratigraphice position, characteristic altera=
Cion-minceralization, and metal ratios arce summorized For cicel
Tmportant ove zone on ieure 7.

The porphyey contaet s rathee conlovmable with attitudes Found

in the overlying carapace, but in detail clearly culs across Lhe
Des and Duss. . The apparent dips of stratubound deposils and e o -
strata shown in I'icures 5 and 6 vary from 10-25° which corresponds
to a true dip ranging from 16-U59. 'In this latter recard, all con-
tucts were constructed by projecting correcied dips obtained {rom
multiple attitudes measured in each cored interval. This proccdure
is beliceved to yield a more actualistic picture of struticraphic-
ore continuity than by merely connecting formational picks between
adjacent holes.

slractoral discontihmitios ape comuon in scebions such oo A=A' Lince
Fhey arve diawn nearly perpepdicular Lo Che sWeleending 1incs of
inlense Practoeing and ik bagovibhin Uhe cenlral Word hoest (Hieoee 3.
Enc this respect; (A=K 56 viowed dscpopeascitil ive ol Chose soclions
showing paximum steuctural development. Noar vertieal noce. ] ad
reverse faults as well as fuullb=vedns are commonplace and ippeir
related to abrapt perturbations in the basal porphyry concact. As

for the NW-trending Paymaster-Good Luck dike set it is considercd as
ess. ntially "rootless" (Figure 5). This is compatible with data
obtained by drilling along their strike and by driftinc-crosscutting
under their projected downward extensions. It is suggested that this
set of dikes is fed from either the cast by the sill-like porphyry
cutting PW-74, -67, and -78, or possibly from the west by conduits
which apparently br1n01 off from the “tccp, west-dipping Silver King
dike. Synchronous with empnlacement of the sill-like intrusions,
activation along pre-existing NW-trending fractures plunbed the por-
phyry vertically through the competent overlying Ily Limestone. 1.
this reconstruction is correct, we are no longer compelled to project
this strong dike swarm to depth through one of the most important orc
belts yet delineated by drillingc.

Although there is no downward extension ol the Cood Tuek-luynmisioer
porphyries, it is nceessary to have an important structural discon-
tinuity scparating holes PW-G0, -70, and -53 From PW-15, -78, and -03
(Figures Sa and 5). This fracture zone (Paymuster-Good Luck) scerved
as channclways lFor heated skiarn= -and ore-Formine Fluids.  Oncee Theoush
ciwe: Chacinmany Shale blanket, the mebal=vich Thoids specoad Tateradtly ia
the TLower Ly Liunestone producing nassive opidobo-ol l'lll)'/ui‘.ii’(“-; Qe
skarn and depositing hich-grade liessite-salena-sphalerite-chaleonyaite
ares, o Moee dmporbant, howevoer, s the dollucnce that e Good l..n =
Peymas ter Fracturce zone had on locilizing Zn-Cu-Pb, Zn-Cu, Cu-7a, il
Cu mantos below the Chadnuan cap. - As seeivon [ience S aud dnoscecbin
A-A', the most Important orces of the Joana and Guilmettc occur within
NW-treading belts [lanking this Feedoer systeom.  Fhe stucecosion ol
muntos from the Joana to the Guilmette transition ore zonce all appear
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Lo have downward oxtensions "rooled” in Chis shear zone.  Althoush no
sionilicant deposils are hnown within this nead vertical [Missuece zone,
Chis synbhos s sueoeosts that suehdepes i be e TTIRCEY - paibicenlurly
whore crossad by LNE=Ctrending clements ol the Lraasverse zooe.

Alter plotting the Upper and Lower Joana, (iibmelbte transition, and
porphyry-Guilmette orve zones indicated on Pisure 5z, the scarcity ol
ore holes west of the Silver King dike become ¢uite obvious. fThis
velationship is guite well-developed in scetien A-A', where cach
successive ore zone pinches out, terminutes, or decreascs appecciubly
in grade upon encountering or crossing the projection of the dike. The
]QpCdLgu duplication of ths observation is more than for tuitous, and

ay rellect that the dike acted as a barrier to ore-forming flUL]b
mlgvatlng up dip from the Paymaster-Good Lueck feeders. This lcit the
Foreside strata cutoff from a ready source .of metallizing liquors, which
is mirrored today by the large barren area 1mmediately west of the
Silver King dike.

An intripuing deductive analogy of 9 appcars 1n thL explanation ol thc
orchodies of the Caroline area (Figure 5a). 'jlere thc dikes or :Ldu‘ic“b
continue to trend NW just as in the case of the Good Luck area. Swever
in this instance, the dikes do not aect as barriers since Lthe Carolinc
arca is located on the SSIT dipping portion of the intrusive dorce and
altered-mineralized host rocks strike about N70°L. Conscquently, tac
ore-lorming fluids micrating in an up dip dircction arc travelin:
parallel to the pland ol the Mwmmoth, Careline, and Woelcomice Seaager
dikes. The down dip Pecder Fope the Carvolince awca Lurns oubt Lo be one ol
the largest  intevminceral structures yet recounized in the distedicet -
the Ward Culeh tault (Figures 3 and 4).  The barrcen core then is vicwed
as a direct magmagencetic consetuence of doming by the Ward-intrusdion und
cmplacement of concomittant dike sets. Activation of couenctic taphro-
senetic structures coupled with dilfercntial metamoprphisn=mebtasonabis-
stratagraphie thinning were critical physicochemical controls over orc
localizuation, and all were spatially and genetically rcelated to the
emplacement-crystallization of the Ward intrusion.

Thoe syslbemalie suceession ol alteration-mineralizabion zones oneonatbeced
wet Ui (h,/l‘ln al Wads s Likewise belioved Lo roprescnt o a diveel consoeguenca
ol enplacément=-ceystallization ol the basal porphyey.  Proireessive
metamoephism=-mebasomatism wiades From albite-epidote homitels iacices in
the Bly Limestone and Chainman Shale to homblende hornfela Pacios o he
M MO S Dby s s r skl o b VO GBI T ass ol TR deines s Pysraseire duorii O fis
oo R e ] relaBrEe Loed’ UEor Thes Befiod dtulo P - ooTibmen Dol i o
aupcole.  Detdils concernine dndiviadual asswablases e Doaetly stueizoed
in Pdsuee 7. Convusepont. with the above  chaomes fin ool Borelidan, we Oxgeni -
ciiee sympathetic treends ipvolvinge opce mineral Suiloes cosswsicines wikh
nessite-calaverite-calond-pyeite~sphalorite diror above the Chadd o,
followed by sphalerite-chaleopyrite-galena- (pyrchotite)- (tetrahedeite) in
Lhe upper and fower Joana opre zones, srading downwird dinko pyeitoe-
sphulerite-chaleopyrite-valena-tetrahedrite-chaleocite ores of Lihc
Cuilmette transition; and {inally magnetitc-pyrrhotite-chalcopyrite-
cubanite II-pyrite-bornitce-enarvgite-molybdenite suites (rom the porphyry-
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O Microscopy

Since a great deal of literuture exists wh

mineracraphic natuwre and metallurgical puoblumu LH(UUHL
sphalerite ores, this scction brielly outlines $Lv01al

relationships which exist in the 7Zn-Cu ores frdm the Wa
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Over 100 polished and polished thlﬂ-bLQtlo$§ have been made from metal-
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lized zones [Crom the basul Porphyr Cuilmette,
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Joanu, and Lly Foria-

tions. Iivure 8 schematically susnarizes the migrotextuces obsoerved, bubwees

coexisting sphalerite and chalcopyrite im thesei@scction
observational data suggest that it is possible o uroup
interygrowths into four rather discrete classes shown

ted by
ppy rite
aceu
very
oAV
o

Microtextures ol Class 1o Mixed arc domi
emulsion, wid micrograpiic intecgerowths  of chalg
host (Photoaiceocopaph 1), Chaleopyreite of Class i
disscminated beads, cotund Lo scalloped blohs, «
The averdoe nize ol exsolved chidleopyrite s Gt
proeliminary jnvescigations indicate that wn aved
or smaller is quite vontoi. i

Class 11 or Tnilially nniixed Microlexiuies ém(' ch
oenceritl abseonce ol undlovm exsolution chalcopye: &0 thro
hos b, and by Che coalesence ol chadcopyeitoe il B produ
chLln'us as submicrogeaphic, sub-cmulsion, and :f Ciapien
crystallographic control over the distribution dud sizce
’s often apparent but the degree of such control varies

as well as within individual grains. Wiere appdbent, v
of ehain, stringlet, and rod shaped intercrowthd form a
and (111) plawmes of sphalerite. Continued progiessive
jnitial Class II textures to crade imperceptiblyiinto 1
vation veinloets, lattice networks, ou dnterpenclrant to
Photomicrocraphs 2, 3, and # show the above sequ ¢éntial
sphalocibe=chalcopyrilbe Fexitures Uheonsh P OSSNV
Photoccoron saph 2 depiclbs Uypical Class D omoUithed iurd
cpowiles . Here dnibial diiPerenliak mdgration o Gt and
celatively lavoe arcs off Pdeicined” sphalecite ('3‘.?(‘;(*I|I'l-.’.l4|
chalcopyrite.  Pholtomicrograpit 3 shows codrse=i, ;u:fuul
Lut minor wrounts ol Finc-meained Class T ochaledpyeite.
the mobility of Class T €Cu and Ve is Belicved torhave b
sbewin eneeey rel citsed itbone the mi(~r-u!';1'ufl,'L.'—vk-,inj b B |
photograph from lower lel't Lo uppee eight. Undde condi

A o

SPT S

s.  All availgilc
sphalerite-chaleopyrite
in Figude €.

i Boem hedd i or
Wit In o uss b enite
SR IR onsity

P fo=ra i
dbtashul bl

meler ol LU=20 widcvons

aracbeisized byt
vivhout  thd sphal cuive
ceidhr syrch M=o o0 L
b syneussis. St
ol “exsolived chuleonyi it
Firom eqdn oo goiin
upioub uuuu;p;tLuhs
long (GO01), (i00;,
wmixint causoes
apzesstaonenent seloes
x buees (EFeeme (8) s
develLopment ol
bpsaddiener o o ot e
Citti= i d vt v eile

[fecdifes Bl T oy 100
I3 i 7S L O R
sphaberive Loty

p e W EWEL R T O S Ty AT €
coenenbaaved AUy G
TROE R PR 7 R € Lher
Cions’ ul davanceu



e i I

42 24 BN O g [N

LR 2 i 98 YA WS SRR SRR e & Y PR O 3 A o I £ B o R i 6 27
| WARE BIFWER BT, NEVALA
CLA | ChASS 8 VN RN
' ENTTUAL, LNMENING ADVANCIE B UMM NG HINME 20

Hn

i Uorm

bead

Nrrested

Diffusion

Submicrographic

8 ey
57 s,
/‘,.“\

<

n 1 Scgrocation vein

Incip. syncussis Adv. interpenelrant

Lats Adv. rod and blade

éfg%éfZZ/
f/ ®
I
e IKXCA(

Stringlet -

Rotund = patch

3.2 nix breeeina Po

Yerriwieie whred
'h L -
[;\L‘/U 2

Db
VEas

barizad

/"::/.‘7_7/2-‘:’4'
NS G5

o NMTis By e 2]

ESN QY

Ramilying veinlet

Linear pscudoveins

POEL7] .,




e e

e

it S i e R o T D!

P e i e

P = A B =

) a . . . st el AR o bt 0 o il

e e b Aottt o8

Photomicrograph 1

s
wilecopyrite Antergrowiis, }:_Jhulcu
ellow, and white respu crively.

exenplifies anirorm beod- .mu.] sion Di the

g wonas 20 vhe Ely, Joana, and occusionally the .u;')_:)e.'.‘ y "; 3 Lot
nes o xed sphalerite are Lelieved to 'x“"p"“("l‘@i‘:{: drainced aroas
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'commouly obiserved in u&z

5 t“om the Uuper Cuxlmette and oceasic nal;y in Lhﬁ i
Sphalerite, cha

Joana. copyrite, and pyrlte are gray;sn-brown yeliow, and,~g
“Vhitiéh -yellow reapec tively. ‘

'“hntum'o“nwr'oh O shows coarse-crained ¢ laas,I spha¢er1fn PuntﬂAdzhr 1e~,o
- Za by voLune Fine-geained Class T ebaleopyrite.  Dradaiue of cioaleopy- .
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progressive anmixaine, larce soreated oxsolol oo TamedTae aud Ulebhs of ol o=
pyrite continue Lo grow ab the expense ol smaller dispeescd Lichs.,  The
resulting texture is one showing relatively larece Lands of splaierito which
arve comploetely "deained” ol 10-zU micron Class 1 clidicopyrite (Phobomicro-
graph 3) o Data conccerned specilically with vrain size distribation ior Class
EE exsolved ehaleopyrite is wEill dncomplotbe, however, Uhal b hand i rancly
sugeests o briuwodal disteibution aboul irequency hichs ab 10-26, 70-120,

and +2H0 microns.

Glass IIT or Advanced tnmixced Lextures are recoonized Ly Cie provpessive
elimination of sueh Tine-grained textures as ineibieit syneussis-serincler,
rod and ineipient segregation veins by such textures as advancoed syiteussis,
advanced rod-blade, and well developed scorcecation veins respeccively
(Ficure 8) . 0 Photomicrotvaph 1 ois ropresentative ol Cliss 111 i 2o wheree
perrinitic sheeds o elaleopyrite ot measupine 200300 microns ape
surrounded by abundant submicrosraphic dinterorowt s ol claleosyeite Lhit
measure 80-100 microns in maximom dimension.

The "polapization” ol ¢halcopyrite in the center and/or ueripheral o
sphaolerite is considercd an advanced stoge of Class 111 (Ficure 8).  Photo-
micrograph 5 depicts this tendency of civileopyrite Lo occur s small 106-50
micron beads near the center of lavge spholerite ceains and peripheralliy s
lavge discrete grains measurine =80 microns.

Class TV or Unmixed textures end the sequel of chaleopy.
upmixing in the Ward ores.’ This stage of exsolubion siows. o
coexisting with- sphalerite @s discrete interstitial grains, 1i
ing veinlets, or.as penctrative bands, braids, or cibbons (I'ig
most ubiquitious texture characterizing this stace of umnixing is
in Photomicrogcraph 5. Such "interstitial®™ textures contain both
and chaleopyrite (f bornite) without microscopic ovidence For potusl oxsolation
intergrowths. Issentially all sphalerite is bavrrven ol exsolved chaloopyrite

iy
wihile chalcopyrite occasionally contains starlike to skeletal-shapoed omv

ol exsolved sphalerite.  To date only chalcopyrite rom ores of the wisise:

type arce known to shew this latter textural relabionship with sphaloeri!.

Other diagnostic textures of Class IV include chalcopyrite as beads oe

rinds peripheral to large sphalerite grains or linear pseucdoveins o

fillings "cross-cutting'sphalerite free of chalecopyrite of (lasses i, .. . ..i.

Vertical Zoning of Sphalerite-Chalcopyrite Textures.
The histogram of Figure 9 was constructed by iirst catosurizin: o

polistied scetion according to the Fourlold classilicabion ount!ine above, e

plotting cach designated texture avainst Cheir pespoeclive SLrabareduinio pos L ion:
Where combinations ol microtextures are the rale, they are plotted wccosd ins

to the scheme summarizoed in the explanation of Ficarve 9. A tolal of B scorioas
contain adequate quantities of sphulerite and/or chalcopyrite to satoely desig-

unmixing is prevalent.
o

nate which class of
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Agvanced o Unmixed sphalerite and chalcopyrite textures common to

ubiow e Ttransition ore zone and within the basasl porphyry. . Spholerite,
‘opyrite, pyrite, and bornite are gray, yellow, white, and mauve
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wo wrouped distributions also show marked interenal toxtuel
consistency.  Ores [rom the Upper and Lower Joana Limestone, and
Fly Limestone represent the First group which are dominatcd hy
Class T and 1L textures while the. second groun ol ores arce peevadod
by Class 11T and 1V textures and come rom ore zones in sub-membors
Det, Dos, o Deis,

The histograwm ol Pieure 9 olear) y damonstritbes that ores 'rom Che
basal porphyry (1) and Upper Guidlmette Limestone (Dess, Das, and
Det) are dominated by Class 11T and. TV textures and veprescent 100%
ol those spoeimens that are completely unmixcd (1)), 81% of thosc
showing cither U, or AU + U textures, und 83% ol thosc that contuin
combinations ol U, AU + U, or IU + U textures. O the other hand,
those ore zones within the Joana and Lower Ely Limestone arc
dominated by Class T and II textures - 50% of all samples showing
mixed (M) textures; 76% of those characterized by M, TU, und M + LU
textures; and 06% of all ores exemplifying combination M + A

tex  ures.,

Preliminary microprobe analyses or Cu and Fe in coexisting chalcopyrite
and sphalerite show chemical gradients that are sympathetic to obscrved
textural changes. 1In the casce of total dissolved Fe and Cu in sphalerite,
ores from the Lower Ily typically contain no more than 1. 59 Fe and no
detectable Cu.  With depth, however, sphalerite From the Juana contads
2.25 Te and-Q,25% Cusz wilidlo sphalepite From Lhe Dot and Dos sub-=mombors
arc distributed aboul two distinct populations - onc with nbout & s 5=2 515%
Fe and another with 8.5% Fe. Dissolived Cu in identical sphalerites {rom
the Dyt and Dgs contain up to 0.5% Cu. The amount of totul Cu in cxsolved
chalcopyrite is antipodal to the above gradients and decrcascs by over 1%
wi th dep th.

Data From W and 5 avree quite nicely with alloralion=mnincr il iz tion
patterns discussed previously. The increase in metamorphic vrade rom
epidote-adbite to hornblende hormlels and sympathetic succession [rom
telluride-galena-sphalerite to sphalerite-chaleopyrite-bornite-pyrrhotite-
magnetite ores sugceest that the concurrvent toxtural and chaniea’t oradionts
are likewise intimately related to a marked increcase in tesmerature of
Formation with depth.. Sphalerite From the LLy and Jounit Cheretore wee
believed to have lormed at relatively low tenperatures,; were undersaturiated
with respecet to both e and Cu and cooled (undercooled) relatively fast,
yielding typical Class I and II texturoes. Sphalerite From the Gudlmotte
Sub=members expordcnceed hich Compecatuecs o Formation couled very
Slowly providinge solulbe Guowrl e U Hecehswey dTenicomobibity Lo prodoce
fndependent Lacee crains oulside Ui shlBleni e hes b (Cla,. AV Loxtus iz )

These data on sphal erite-chaleopy i be bexbines al Wiird Conci: vich thie
Coneon s batenent that chialcopyrite blchs, dots, and Strdmocn ot nall sy
disteibuted throuchout nulurc. They do nol agree per se owili tihe oL

quotced postulate thalt chadcapyrite dpecostl fons e mant abwindicd o e 1 Lice
Contuct=-meltamorphic deposits decreasing somewlil sysbemabically Lo theice

i [



abscuee dn the shallow=ncir sorliee deposits., 'Hn Lhe conbrary, Picare b

shows . pronounced verelical zoning ol” sphaleriie-clhalcopyritce texburces in

Ward orves, and mather than possessing lLincar g&ichnL ol increasing clialeopy-
vite dmprognations in sphalerite, we sce ore dominated by wmnized texlures

wilth depth.  Tor this reason, we believe that Poertain arcas within Guilmetiée
ore will not present the UleULtOUS metallurgipal problems cncountercd in
"emulsion" ores like those from tle Joana and dighcr straligraphic units.

'uture Ixploration and Development
! L

wm:‘s;:" e

Copious geologic data conecerning stra%ig phy, structurc-tectonics,
alteration-mineralization, and geophysies in aﬁdition to thousands of assays
£
and over 100,000 feet of core and cuttings are#%ow available at Ward. This
progress report represents an lﬂltldl attempt #o integrate some of the
regional geology with the more detailed altera&aon mineralization data
i
obtained from drilling (Figure 5a). This syntﬁesis clearly demonstrated
the existence of a marked dependency betwecen piutonism, tectonism, volcanism,
and ore deposition within the district. The owerall regional imporiunce of
the trunsversg ENEC-trending Rowe Creek-Ward fréctuve zone is wirrorcd by
the coaxial distribution of cherty and limonitﬁc Jasperoid nasscs, dikes,
and intermineral lithic and erystal tuff vcntse On a smaller scale, wae
recoginized similar genetic and spatial ties chwucn doming by the bao
quartz monzonite and synchronous intensifica l&h of structure, alterac -

mineralization, and steep negative doromawnetlg gradients in the drilicd

h

area (P;gures 3, 4 and 5a). Many other gradiefits appear coincidental with
i
i

enterln" the site of proven contact-metasomatism and ore deposition.  1In

{

terms of future exploration and development th most important of these

nclude data summarized in Pigures O and 31 ?

i.‘
PFigure 10 shows the location of diamond dﬂﬁll holes and cic position of
] i

N . = . . 2 i = - .

four resistivity-induced potential traverses s@pcerimposced on the geolory o
. ; L I : :

the district. ALl induced pebuntinl 1lincs werdd run independently by

Powers, McPhar, and Hendricks on a maximum of 1,000 foot centers. In

e s
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plim these data deline a somewhat lincar zone ol’ moderate to strons 1.0,
responsce trending subparallel to the Maummoth-Welcome Stranger=Doliance and
Paymaster-Good Luck dike sets: Typically, this major anomaly is over HUOO
feet wide, composite in detail, and extends from 1,500 to over2,000 feet in
depth without closure. All diamond drilli%é'éompleted to date, except
*PW-74, falls within the major Nw-trending anomaly; consequently, one cannot
make a direct correlation between response and intensity of alteration-
mineralization because every hole shows the affect of contact-metasomatism
and metallization to some degree. What can be inferred, however, is the
fact that alteration-mineralization of the type encountered in the DPW-series
; holes extends well west of the Mammoth dike. In light of our carlicr con-

sideration of physicochemical controls and ore localization, the Mumaoth dike

’-\ may represent another "barrier" to ore-forming [luids migrating up-dip from
the large normal faults mapped just west of the Upper Defiance area (i'ivurcs
Sisaind = 5) .

A geologic glimpse of what may lie beyond the drilled areca west of the
Mammoth dike is obtained by using PW-069 as a rotation axis about which A=A’
is rotated 180°. After completing this operation, one obtains a mirror image
of A-A', however, now the Mammoth plays the role of barricer dike - culbting
off the foreside strata (barren core) from a recady source ol uec=Topruing
Fluids. This situation then dis viewoed as analacons o the Silver Kine dike of
section A=A" (Iigurce-0). Accepting this possibility, MW=7% Gahcs onoaglcddr
ol dwportance being the yiest deill hole awiy From the Mimmolh bhul within rhe
area of strong I.P. response (Figurcs Sa and 10). It is sienilicant to notc

0 that W-72 is hammerced to core point (Clicinman Shale) and its coapletion will

shed much light as to what lies west of the dikes. Moreover, as shown in

i o
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Pigure 0 (A-A'") the ground west of the Mammoth is also readily accessible
from the Defiance crosscut and relatively cheap ﬁndergr&und drilling could
be accomplished by extending'this crossceul Lo the wesl hoeyond 1 he

dikes. Similar deilling [rom the Paymaster tunnel would also provide much
neoded information on grade and orc cbntinuity in those mantos ilanking the
Good Luck fracture zone (Pigures 5a and 6).

The only other significant I.P. response indicated on Figure 10 is
restricted to the area immediately under or adjacént to. the intrusive tull
vents. 1In this arca the anomalies are quite shallow extending From a depth of
less thia 1,000 feet to well over 2,000 fe¢et without closure.

Pigure 11 summarizes the geochemicul dispersion of copper as deiined
by over 200 plunbing samples ol cherty and Limonitic Jusperoid, lault
breccia-gouge, joint filling, and marmorized limestonc. Regionully it is
noted that rocks containing anomalous coneentrations ol copper ore Laveely
restricted to the transverse Rowe Creck - Ward Ffracture zone. Gn a morce local
scale, the areas of maximum Cu-dispersion occur as two rather lincar Leltis
parallel to the major dike sets of the district. The area between the [wo
elongate highs is Cu-poor and is believed to reflect wecak primary dispcosion
complimentary to alteration-mineralization of the barren core. The abundant
shows of copper on the hanging wall of the Ward Gulch Tault is interpreted
as refleeting primary dispersion associated with the succession of footwall
mantos delineated by dieilling in the Caroline arca (Uieorc ST

Unlike the I.P. anomaly which is open to the NW and Sl (Fieuee, 107
outcropping rocks containing high copper concentrations arc much morc
restricted. Closure on the south appecars spatially related to the trace of

the Mammoth dike, while on the north closure occurs along Cu-bearing cross

o




Faebar 'b which trend INL to W thboug,h the Up;)cr Del'iance arca. Peimary
dispcvsiun north of the Upper Defiance arca stops rather abruplly and does
not appear to reach the Meadow Seep fault zones. On the other hand, primiary
dispersion of copper south of "the Ward Gulch fault suggest the possibilily
ol down;dip extensions of the Caroline mantos to depths well bLelow the last
trace of Pennsylvanian footwall rocks;

Daga concerning the dispersion of copper in the cherty and limonitic

§

juspcroids associated with strands of the frontal lault system arc not
availubme at this time. llowever, in light ol the Cu-content in similar
jasperoﬁds from the Rowe Creek area, it is suggested that the dispersion ol
copper ﬁoes not terminate along the frontal faults, but actually extends well
across &he bounding faults (Fighre 11). The common occurrence ol indigenous
limoni&ic boxwork in the intermineral intrusive-extrusive tuffls and innumecrable
il s
masses!éf cherty and limonitic jasperoid in down-dropped blocks of Sheep Pass
{ ;

{ : : : G o
and Argturus concur with this suggestion (Figures 3 and 11). Tne moderate

I.P. response which underlies much of the area adjacent to the {rontal
faultSL(Figure 10) may be related to alteration-mineralization spatially
associ#ted with intense fracturing sympathetic to the frontal icults and
emplacément of the intermineral intrusive tufflfs. Considerable ascful data
concerning the nature of these intermineral intrusives and resulting

alteration-mineralization are expected from PW-79 which is presently hammered

to core point (Figure 5a).

T iaht »ob. Ghe  Nopegm B dastiussbom e~ 00 is appilreein B EDOE i b g 2 c e
pliuh(:c’i'hy Phikkdns and Siiver Giny dusBte fuitiod cxploralion o the ‘disdeiets
but it;§s also apparent that much remains to be donc. This is particularky
the Q&%@ in those extensive arcas which remtin unexploned. For Loyh mdpfostyr e

js
deposifis as well as disseminated-typce deposits associated with the basal intru-
i
i
sive m#ss and intrusive-extrusive tulls.
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| FIGURE 6. GEOLOGIC SECTION A-A'
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FIGURE 3. Geologic map of the Ward District, White Pine County, Nevada.
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f copper contouredin ppm. Data adapted from Brokaw, et al, 196_2 and Heidrick,1965. See Fig.3 for geologic map explanation.
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