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UNITED STATES 
Arizona. . .  

Espe.ranza and Ithaca Peak ore grades, 
A comparison of the data shown in the 

adjoining tabI.es shows how close the ore 
grades, gross revenues, and total costs 
per ton are for these two major porphyry 
coppers. 

Also shown are the costs for Duval's 
much newer and smaller Battle Moun- 
tain, Nevada, operations. 

Esperanza has been i~ production since 
1959 and at Ithaca Peak since the latter 
part of 1964. 

Ithaca Peak proven ore reserves are 
the largest. As of December 31, 1967, 
reserves were 54,538,000 tons assaying 
0.49 percent copper and 0.044 percent 
molybdenum. Esperanza reserves were 
41,9.15,000 tons assaying 0.45 percent 
copper and 0.032 percent molybdenum. 

Esperanza milling rate during the first 
nine months o£ 1969 was 14,700 tons 
per day; Ithaca Peak 17,100. 

In 1965, 1966, and 1967, Duval pro- 
duced 3.0, 3.0, and 6.0 percent of the 
newly mined copper in the United States 
and 5.0, 4.0, and 5.0 percent o£ the 
molybdenum. 

Duvol Corporation's Production of Leach 
Copper in Pounds for Esperanza, Ithaca Peak, 
and Battle Mountain Mines from 1963 through 
September 30 1968 Together with Production 

Costs per Pound 

Leach- 
Pounds of Precipitatior~ 

Production Costs 
Year Copper Produced Per Pound of 

Copper1 

ESPERANZA 
1963 3,764,000 S0.145 
1964 4, 969,000 $0.143 
1965 4,355,000 g0.159 
1966 5,909,000 S0.164 
1967 6,.132,000 SO.167 
19682 3,459,000 $0.212 

iTHACA PEAK 
1965 1,458,000 $0.151 
1966 4,837,000 $0.151 
1967 7,005,000 $0.146 
19682 5,146,000 $0.184 

BATTLE MOUNTAIN 
1967 2,290,000 S0.234 
19682 3,287,000 $0.278 

1. Operating costs include smelffng and refining 
costs but exclude mining casts of leach material 
and depreciation of the leach-precipitatlon plants. 
Depreclat~on of the leach-coreclpltatlon plants was 
(in thousands of dollars) $46, $48, $52, $52, $57, 
and $43 For the years 1963, 1964, 1965, 1966, 
1967, and the nine months ended in September 
30, 1968, respectively, at Esperanza; $21, $30, 
and $23 for the years 1965, 1966, 1967, and for 
the nine months ended September 30, 1968, re- 
spectively, at Ithaca Peak; and $70 and $54 for 
the year 1967 and for the nine months ended Sep- 
tember 30, 1968, respectively, at Battle Mountain. 
2. First nine months. 

- Duval's subsidiary, Duval Sierrita Cor- 
Pbration, is developing the new 72,000 
ton per day Sierrita copper-molybdenum 
mine adjacent to Esperanza. This will be 
the world's largest initial daily capacity 
copper mine and mill ever put in produc- 
tion. 

Duval's third maior base metal opera- 
tion at Battle Mountain, Nevada, operates 
on a much smaller scale treating higher 

LCJ C_~. 

reserves, and costs 
Duval Corporation's Record of Tons Mined and Milled, Metal Contents per Ton, Gross Revenue 
per Ton, and Total Costs per Ton at Esperanza, Ithaca Peak, and Battle Mountain from 1963 

through September 1968 

Metal Content, Percent Gross Revenue Costs 
Year Tone Ore Copper Molybdenum Per Ton1 Per Ton1 

ESPERANZA 
1963 4,222,000 0.60 0.019 $3.64 $2.74 
1964 4,131,000 O. 56 0.024 S3.77 $2.77 
1965 4,066,000 0.56 0.024 $4.09 g2.32 
1966 4,207,000 0.5~ 0.024 $4,19 $2.90 
1967 4,977,000 0.52 0.023 $4.35:3 $2.93 
1968 ¢ 4,039,000 0.50 0.029 $4.623 $2.943 

iTHACA PEAK 
1964 387,000 0.47 0.027 $1.73 $1.51 
1965 4,660,000 0.46 0.030 $3.72 $2.46 
1966 5,379,000 0.51 0.032 $4.09 $2.53 
1967 5,632,000 0.52 0.037 $4.863 $2.893 
19684 4,692,000 0.51 0.038 $4.63 3 $2.93 s 

BATTLE MOUNTAIN 
1967s 577,000 0.81 -- $7.12 $13.45 
19684 982,000 0.74 -- :~5.77 $5.36 

I. Excludes revenues from leach-preclpltate operation. 
2. Includes the cost of mining leach material and all mining, milling, smelting, refining, and indirect 
operating costs, but excludes depreciation, depletion, and interest. Depreciation and depletion cast per 
ton milled at Esperanza was 28¢, 27¢, 32¢, 39¢, 34¢, and 36¢ for the years 1963, 1964, 1965, 1966, and 
1967 and for the nine months ended September 30, 1968, respectlvely; at ffhaca Peak 20¢, 440, 50¢, 
44~, and 49¢ for the years 1964, 1965, 1966, and 1967 and for the nine months ended September 30, 
1968, respectively; and at Battle Mountain 88¢ and 80¢ for the slx months ended December 31, 1967, and 
the nlne months ended September 30, 1968, respectively. 
3. During the latter part of 1967 and the first three months of 1968, Dural found it necessary to sell its 
copper concentrates and precipitates ir the foreign market due to a work stoppage at the domestic 
smelters to which it normally shipped such products. During this period of t|me, the prices received were 
substaatlaffy higher than prices theretofore prevailing. A portion of the premium price received was 
absorbed by higher transportation and treatment casts. With the settlement af the strike at the smelters 
normally receiving Duval's copper production, which occurred in April 1968, Dural resumed its shipments 
to such domestic smelters. 
4. First nine months. 
5. Six months. 
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INTROD~TION 

Duval Corporation ~s ~ ~  ~-~.L Park proper~/ is located in the Wallapai Mining 

District apprordmately 16 miles north of Kingrmm, A~_:~.~ona ~a 24 miles west of the 

Grand ~¢ash Cliffs. The triumi~irate of quartz monzonite ~ "~° -" ~s~ves, Ithaca Pe&~, 

Gross P~k~ ~ud Turquoise Mo%ul%~in, form the core of the elllptlcai district whose 

axes trend 5 miles northeast and 20 miles northwest. 

The earliest m~niug in ~hat Is no~ the Wallapai ~D~g District ~as for tur~ 

quoise By Indians. Charco~. and stone }m~ers are still found in workings on Tur= 

quoise Mountain. 

Gold Was dx~eovered in 186~ and concerted efforts to m~ne gold and silver 5e~ 

gan in the 1870~so The rich o~de zone silver c~Ioride~s ~-ere nearly depleted by 

the tulm~ of the een~xr F and attention was diverted to argent!ferous galena and 

spha!erite ores at depth° 

Approximately $~4,000,000 worth of gold, silver, lead~ and zinc were produced 

through 1946~ The Keystone ~ine in Mineral Park was the last of over 225 mines and 

l~000 prospects to close in 1948. 

The porp~ry copper~mo!ybdenum mlner~lizatlon at Mineral Park was first drilled 

in !906~ the first production~ ho~¢ever~ ~s in November 1964 by Dural ° 

The present min~ag operation is confined to Itha~ Peak~ which was the highest 

at 5,200 '~ and the easternmost of the above mentioned trit~mvirate of intrusives. 

This dis~usslon ~iI ~Iso be confined to Ithaca Peak and ~rill be concerned with the 

petrology~ theory of origin, mineralization, alteration, and structure of the Ithaca 

Peak intm~sive. - 

ACENO~~NTS 

The speaker wishes to emphasize the fact that the ~ajority of the surface map= 

ping was done by D. Clippinger ~md J o E. Frost. K. Martin~ !. B. Gray, R. Sayers, 

s~nd E. He Le~is also contributed to the early mapping and logging. Dr o ~. A. Schmitt 

. 



"iv ~ V 

supervised the exploration phase. Discussions with J .  E° Frost, D. Clippinger, 

Ho A o Schmitt, and W. 5. Roper have influenced the interpretation presented in 

t h i s  paper .  

i GEOLO@Y 

@ener~l 

Quartz monzonltlc magmas have intruded the Precambrlan chlorlte~biotlte schists, 

a~hibolite~ and granite gneiss which comprise the Cerbat Complex. The copper~ 

molybdenum mineralization is confined to the intrusives and their immediate environs. 

The contacts of the Ithaca Peak stock with the Cerbat Complex are steeplF dip= 

ping .  The quar t z  monzonite ~.~na was not  c h i l l e d  and i s  no t  f o l i a t e d  a t  the  con t ac t .  

The Cerbat Complex ~ e t a s e d ~ n t s  were deformed a t  the  con t ac t .  These f a c t s  i n d i c a t e  

t h a t  the  quar tz  monzonites were f o r c i b l y  i n t r u d e d  and then d i f f e r e n t i a t e d  and c r ~ s ~ l ~  

lized in place. 

The quartz monzonitlc Ithaca Peak stock was extensively deuterically altered; it 

~as then shattered and mineralized and altered by hypogene and supergene solutions. 

Finally, northwes~ trending vein=faults which are characteristic of the entire district 

were formed. These silver=lead-zinc veins also transect the Ithaca Peak stock. 

The ~ntenslty of the deuteric~ hy~ogene, and supergene alteration has made It 

impossible to  o b t a i n  modal analyses to date. 

@EOL0@Y 

Igneous Petrology= 
Q rtz diorite (?) 

The quartz diorite (?) consists of small discordant injections into the Cerbat 

Complex and of a 5 to I0 foot rim containing inclusions of the Cerbat Complex. ~eath= 

ered exposures of the quartz diorite (?)have been exposed at the north and northeast 

contacts of the Ithaca Peak stock and the Cerhat Complex° It should be emphasized 

that the volume of  the quartz diorite (?) is very small when compared to  the volume 

of the I thaca Peak s tock .  

. 
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The quartz diorite (?) ha~ a mediu~ grained, subhedral granular texture. It 

is co~posed of red=brown biotite and/or hornblende~ calcic ~la~ioclase, and minor 

orthoelase &ud ~uartm. 

Th~ i~neous te~$~re~ th~ pr~ence of euhedral accessory minerals character~ 

i~tlc of igm~ou~ rocks~ a~d the presence of inclusions of the Cerbat Complex attest 

to th~ i~ous origin of ~:he quartz diorite (?). The compositional differences be~ 

t~en th~ ~uartz diorite ~?) and the quartz monzonite~ suggest that the quartz dle= 

rit~ ~?) is a facies of the ~'~rtz m~nzonite that was contaminated by react ion with 

th~ Cot bat C~mpiex. 

GEOL~T 

i~n~us Petro!o~: 
Quart~ momzonite and quart~ m~mzonite porphyry 

Th~ q~rtz monmor~te and q~rtz ~nz~nite porphyry form a continuous interme~ 

~ate. zone~ ~0 ~ !,000 ~ thick, between th~ quartz diorite (?) rim and the quartz 

Th:~re are no ~i~ffi~t ta~mcal differences between the quartz diorite (?) 

amd ~:h~ q~art~ ~mzo~J.te. ~e qg~artz momzonlte and quartz monzonite porphyry are 

equlval,~nt units but due to subtle variances in grain size, ~hey have not been 

differem.ti~ted in the field. 

%~.~ quartz monzonlt¢~s and the quartz porphyry (described below) contain seri~ 

cite p seudomor~hs after euhed~l micas and sericite and/or clay pseudomor~hs after 

subhedral plagloclase in a ~atri~ of fine grained, anhedral quartz and orthoclase. 

P~rv~sive. s~ricltiz~tion and arg~llization has replaced all the primary Blagioclase 

and m~cm in th~ quartz monmonite~ and in the quartz porphyry. 

A biotite facies of the quartz ~n~onlte occurs adjacent to a large xenolith or 

~¢pt~ of Cerbat C~nplex met~sediments near the north end of Ithaca Peak:. This facies 

cro~ out for a dlst~ce cf 2 to ~00 feet normal to ~he con~ct with this xenolith. 

~h~ blo+~te facies of the q~rt~ mon~onite is similar in all respects to the quartz 
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mon~n~te ~th the exception of the presence of red-brown biotite and somewhat stronger 

a g~li'z~tion. The biotite either is d~.ssem~uated throughout the quartz menzonite or 

i~ restricted to the ~argins of vein8 leaving intravein areas that are void of biotite. 

The restriction of the biotite to vein margins in some cases and its occurrence 

in the proximity of the C~rbat Co~lex suggest that th~ stability of the biotite may 

b~. due in part to contamination by the Cerbat Com~lex~ 

A~c~ssory ~iner~Is in the q~rt~ ~onzonites are futile, apatite, and zircon. 

G~DL0~ 

Igneous FetrologF. • 
Quartz po~.~hyry 

in contrast with the sometimes va~ly porphyritic quartz ~nzcnite, the quartz 

porp~f~T fon~ the" distinctly porphyriti~ core of the Ithaca Peak stock. The core is 

roughly ~!liptical ~ith a north~st trending major axis of ~,000 ~ and a northwest 

trending ~or ar~Is of i~400'~. Eoug~hly in the center of the quartz porphyry is an 

e)_iipti~al area T00 , by 800~ ~Ich contains numerous quartz, a~llte, and orthoclase 

pods and Irregular v~ins as well as crenulate quartz veinlets in a mtrlx of quartz 

porphyr~wo 

Th~ quart~ porphyry is characteri~od by quartz phenocrysts ~hich range in size 

from ~ ~ at the contact ~ith the qu.~rt~ monzonites to I~ ~ 20" to I00" from the 

~er~c~t~zed and/or argi!limed plagioclas~ phenocrysts range from 5 to 

i0 ~ ~d ~he sericitized mica phenoczTsts are someo~hat s~mller. The grain Slse of 

the~ phenocrysts is gre~tmr than that of the quartz ~onzonites. The phenocrysts 

are cont~,ined in a ~trix~ of fine ~rained~ ar~edral quartz and erthoclase. 

A~c~ssory ~nerals are rutil% apatite~ and zircon° 

T~o small bodie~ of a biotite facies of the quartz porphyry are similar to the 

biotite facies of th~ quartz monzoniteo The similarities suggest that these bodies 

may be almost co~ol~te~y digested xenoliths of the Cerbat Complex metasediments. 
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T~RY OF DiFFER~I&TION AND CRYST~!ZATION 

S. 

The consideration of the differentiation and crystallization of the Ithaca Peak 

stock i~ necessarily based upon evidence ~athered from exposures in an essentially 

horizontal plane through what was the upper portion of a ~ch larger igneous mass. 

This discussion is, therefore, restricted to a closed~ planar system. No mobile 

components are asm~d to have beau introduced into this system until ~he late deu~ 

terlc and hypogene ~ta~s. The successive igneous units are considered in the order 

in ~hich they crystallized from the periphery to~mrd the center of the stock. 

The lack of significant disparity in grain size between the quartz diorite (?) 

and the quartz monzonites indicates that the quartz diorite (?) was not chilled at 

~he contact wi~h ~e Cerbat Complex ~e~ase~i~n~s. Significant r eac t ion  bet~een the 

meVasediments and the ~eit resulted in the disparity in the compositions o f  the quartz 

diorite (?) and the quartz m0n~onites. 

Follo~2ng t b l s  per iod of  r eac t ion  ~ t h  the Cerbat Comp!ex, the melt  was encased 

~n a solid quartz diorite (?) rim and unde~¢ent normal differentiation following 

Bowen~s reaction se~es. The composition of the quartz ~nzonites, disregarding the 

~ e r r e ~ g n e s i a n  components lay ~ t ~ n  the system Or~Ab~An~SiO 2. The ~ c a e o u s  textmre: 

of the fine grained sericite pseudc~orphs after primary ~Ica indicate that only hydrous 

~er~m~gnesian phases precipitated. As biotite and calcic plagioclase crystallized, 

"~he- ~It was gradually enrAched in potash, silica, water and other low melting con~ 

s~ituents. The vapor pressure ~rit2tin the melt g~dually increased as the cencen~ra~ 

tion of volatiles ~ , ~  increased lu the re~aining melt. 

During the late stages of ~uartz monzonite crystallization, the composition of 

the ~It approached the system Ab~0r~i02~H20 and the melt became supersa tura ted  with 

respect to silica. Rounded quartz phenocr~sts precipitated with alkali feldspars 

(co~position inferred due to the intense alteration of the feldspars) and biotite. 

The ~rtz phenocrysts increased in size as the melt was enriched in silica~ A cry~ 
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st~'~ .~.~h developed ~,rith~u 'the nea~<y solid quartz m~nzon~te shell. The c~osAtion 

of I/he ~¢~aini~g li~Kid approached th~ system Or=8iO~=~O, No ferr~esian co~ 

pone,uts ,ve.~d la~ the me!t° 

~%~.~:n ~e trlF~,~-liqu~d ration Jn the mush contained ~.~thlu the solidified 

q~,rtz ~u~z, onite shell was approximately ~:I~ the vapor pressure exceeded the load 
pro s s~.~e 

of the over!y~g and surrogating Cerbat C~mp!ex metasedi~ents. The quarts ~ n z o n i =  

tic shell and the Ccrbat Cc,~.x ~%ase&[ments were rupO~red. Potash and silica 

~<~h re~idua! ~4~uids were fmj¢cted into hhe fractures and the ~roundmass of the quartz 

po~z~y ¢~stal!izedo Pressure e~ugD.ib~,ium 'sas rapidly attained~ thermal e~uili~ 

bri:'~.~ ~s not si~flean~y disturbed° 

The ~w@id decrease in pre.ssu~o~ caused the remaining m~It to quickly crystallize 

$1e.ldiug ~. eutectic r~d~ure of fine grained, anhedral quartz and orthoclase. 

~e ~truded fluids~ on the other~ha~Ad~ crystallized as aplite and ~e~ti~e veins 

in the quartz mwnzonite and the surrounding rocks. The lack of chilled marg~u~s at the 

c¢~nt~.c%s of these ve~s suggests that th~_n~ul equilibrium existed between the injected 

~.~ids a~,,.~.d their wall ~'ocks ~dtkin the vicinity of Ithaca Peak. Movement of the seml- 

~olid pe~matite ~sscs created ~%r~inal leucocratic gneisses along the pe~atite con= 

• t~,~tso The rhyolite dikes ¢h~racter.~stic of the western portion of the Wallapal Min~ 

in~ Di~tr~et may represent chilled fl~ds of the same origin and composition as the 

~p[~ites 8rod pe~tltes, 

T~EOPC~ OF D~UTERIC CRYSTALLXZATION AND ALTERATION 

U~n revle.wr/:ng the use a~d definition of the te~l deuterl¢ since its ori~lual 

def~:~'.~tl<~n by Sederhoim in 1919, Rebertson ~1962, po 1264) a~plied a more exactln~ 

definition to the term, one which was a~plicable to the sflicic Boulder batholith and 

w'.hich i~ equally app'.[icable to the Ithaca Peak stock. The high te~gerature limit of 

denteri~ crystallization in intermediate and sillci¢ igneous rocks is defined by 

"pe~tgro~d~%ss potassic feldspar crystallization"° 
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Folio~ing the cryst~llizatien of the quart 'z=orthoclase ~ounch~ass of  the quar tz  

porohyry at ithaca Peak, ~ a~ueous ~uter~ranular phase existed in equilibrium wi~h 

~'~o.ekets ~' of remalnin~ trap~ed liquid° These ~'pocket~ ~ of liquid crystallized as 

isol~ted m~sses of ~oarse!y c.~y's~%lllne quartz and orthoclase with va~e altered con~ 

~t~ vith the ~Ii rocks due to reaction w~th them. 

The ~:ter~mfl.ar fluids deuterical!y altered the quartz porghy~/ ~roundmaas 

~ormin~ oi~.~oerysts or post~ro%~;dmass deuterio porphyroblasts of orthoclase whleh in= 

dlnded ~coun~ss quartz and orthoelase~ and the mica and pla~ioclase phenocrysts. 

These oiko~Vsts have single dimensions as ~reat as 6 9~ches~ 

Optle.~l!y continuous q~artz over,fourths on the primRry quartz phenocrysts are 

also oonsidered deuteric~ 

Th~ !ar~e am o~Luts of silica in the central portions of the quartz porghg~ ~ may 

represent the first ~bile components introduoed from below the system beln~ con= 

sidered or silleic fluids that ~re the final diffe~entlate in place of the planar 

syste~ described. The eoncer~tration of ~he ~ray=whlte quartz at the center of the 

quartz porphyry/ seem~ to favor the latter explanation. The pod~llke mud irregular 

eonfi~ration of the q~artz ~sses suggests intrusion into ~hat may have been semi~ 

consolidated quartz porphyry. The d~/~nslons of the quartz masses are tens of feet. 

The q~a~tz ~ont?~ins trace ~ts of pyrite and ~olybdenite. 

S~!Ioa~ in the vioinlty of the quar~t~ m~sses was ~iso apparently injected int~ 

the q~artz p~'phy~/ a~ suh~par~l~el~ I ~ 3 mn thlc~, crenulate veinlets. These vein~ 

lets also suggest that the qua~rtz po~hy~ T may have been semi~onsolldated at the 

t~ of their inception. Inte~ranular recrystallization ~Ithln these veinlets, 

shearfu~ of irregular protrusions from the veinlets, slightly blaxlal quartz, and 

mi~rof~.%dts are all e~iden~es of stress applied durin~ and after the formation of 

the cr~:~!ate textures. The prem~dty of the crenulate quartz tO the gray ~uar~ 

;~sses suggests that they may I'~ave had a co~mon origin by post differentiation in= 
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~'~ROT~+~/,~, MINERALIZATION o~ ALTERATION 

The lower temperature deuteric.~hypo~ene boundary "is defined by the chan~e from 

a stable=feldspar assemblage to an v+~stable~feldspar assmmblage ~unvolv~ the alter~ 

at~on of .~eldspar to seri~ite and clay ~d~e~als ~' (~obertson, 1962, p. 1264). At 

Ithaca Pea~ the chang++ from a stable to an ~mstable orthoclase assemblage is colnci~ 

d~n~ ~rith the first rupturing of the i~haca Pe~& stock as a unit y~elding a steck~ 

~-ork of throughgoing vein~etso The deuteric.~hypogene boundary a¢ Ithaca Peak is, 

therefore~ both che.~!c++R and structural. 

Three types of hypogene m~neralization are recognized. Each succeedlm~ ~e of 

m~er+alization occurs in fractures which transect the preced~ type. Each succeeddn~ 

t~e of r~nera~i~ation was pres~mmbly precipitated at a lower temperatmre. 

First Type: (Pyrite, replacement quartz) 

Follo'~ing the late~deuter!c precipi tat ion ~f minor amounts of pyri te and moly5~ 

denite in quartz pods and ~sses, v~por pressures a~ain exceeded the load pressure 

and the no~ exposed port, on of the Itha.ca Peak stock ~ptured, formln~ the first 

stoc~.++~ork. 

The~e earliest veinlets contain m~!l.tmater thick ~yrite which filled the entire 

open space and is enclosed ~t~n bands of replacement quartz or soak silica and 

~riciteo Orthoclase adjacent to the pyrite veinlets ~#ms replaced by sericlte, prob- 

ably yicld/m~ most of the repl~.~+cement q~rtz. Some potash was introduced and lime 

and soda ~re rem~v+d from the qt~rtz m~nzo~te and the quartz porphyry. The primary 

mi~as were altered to whi~e mica conta~r~n~ primary rut~te and hydretherma~ rut~e, 

sphene~ i~menlte and q~artz. 

The removal of iron from the priory micas provides a probable source for much 

of the iron in the pyrite veir~ets. Part of the iron ~ay, then, have been syn~enetic 

and ~y +~ve reacted v~th introduced sulfur. 

So~ molybde~te and probably some+ chalcopyrite were precipitated during t h i s  

f i r s t  pe~xo~ of  minera l iza t ion.  



~ r i ~ R O T ~  MINERALIZATION AND ALTERATION 

Second Type: (Pyrite, quar~:z) 

The second type of  mineralization followed a second period of rupturing which 

was~ in general~ areally coincident with the first period of rupture. 

The second type of fractures contain quartz and pyrite. Quartz forms crude 

comb te~ures the center of ~hich is filled with pyrlte~ coarse white mica, or 

supergene turquoise. The quartz in all cases preceded pyrite, chalcol~Frite and mo~ 

lybdenite precipitation. 

During ~he alteration associated ~th the second type of  mineralization, iron, 

soda~ and lime were leached from the stock and sulfur and potash were introduced. 

The iron in solution may have reacted with introduced sulfur as suggested by 

the first type of mineralization. Pyrite which was less soluble than calcium sul~ 

fates in alkaline solutions, filled the rugs in the quartz veins. 

Coarse white mica precipitated in some of the remaining open space. 

Molybdenite was precipitated along the quartz vein selvages. Smaller amounts 

of molybdenite were precipitated in vugs in the quartz veins and within strongly 

altered vein margins. Chalccpyrite occurs as sdmute biebs and veinlets within the 

coarse grained pyrite ° 

The distinction between the first and second ty~es of mineralization may be 

physical and not chemical. Pyrite, molybdenite, and probably chalcopyrite were de= 

posited durin~ both periods of mineralization. The extent and intensity of the 

associated alteration does differ between the two types of mineralization. The first 

type contains a small volume of fracture fillings ~rlth varied thicknesses of replace= 

ment quartz adjacent to the fractures in contrast to the much larger volume of frac~ 

ture fillings with ne~ible replacement quartz adjacent to the fractures of the second 

type. 

It is suggested that the differences between the first two types of mineraliza- 

. 



tlon ~ be a function of the reaction time, of the hydrcthermal solutions with the 

~al! rocks o A lack of intensive repiacement~ therefore~ may suggest throughgoing 

solutions~ ~hich did not ~have time to react with the wall rocks. 

}~}ROT~fi~ MINERALXZATi0N o~ND AL_~TION 

Thi.~ T}~e~ (A.~entiferous ~alena~ cupiferous sphalerite) 

Th~ third t~pe of mineralization occurs within the Ithaca Peak stock as well as 

10. 

throughout the W~lapai Mining District° Within the Ithaca PeRk stock several nor th -  

~est trending veins c.ontain sphalerite with exsolved c~!copyrite, argen~iEerous ga= 

le~a~ ~t~r c~v~llite~ and pyrite. The veins, in general, conta in  brecciated pyrite 

with ~stJDrecciation spha!erite mud ga!ena~ they represent the lowest temperature 

and latest hydrothen~m! ~h~er'~/ization ~WxtPdn the Ithaca Peak stock. 

The Wal!apai Mining District is roughly a laterally zoned district with a per~ 

ipher~l zone of gold and silver mineralization~ an intermediate zone of lead, zinc, 

Silver~ ~d minor ~old mine~!ization and an intm~sive core of copper=m~lybdenum 

m~meralizatien ~th superimposed lead=zlnc=copper=silver mineralization. This zonal 

~ribut!on suggests that the mineralization of  the north~fest trending fissures was 

contro!~d by the_nPal. ~ gradients and that as temperat~res decreased later, lower tern= 

pera.tur~ !ead~inc ~dneraliz~tion were superimposed upon the earlier, higher temper~ 

a~re copper~oiybdenum mineralization. 

SUPE~G~E "~NRICHM~T 

Late m~vem~nt brecciated the pyrite in" so~m of the veins and veinlets in the 

northern and southern portions of the Ithaca Peak stock, exposing a ~mch greater 

surface area of pyrite to supergene solutions, than in the veins and veinlets which 

suffered no ~ovem~nto The chalcocite ~°hich coated pyrite surfaces is, t he re fo re ,  

the richest ~u the areas of brecciated pyrite. 

Nearly all cha!copyrite ~as totally replaced by chalcocite within the blanket 

of enrio~'~nt o 
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The supvrgene enrichment  has formed in  i r r e g u l a r  b l a n k e t s ,  the  top  of~which 

rou~y conform to the topography of  Ithaca Peak. 

Roughly horizontal barren zones between thin blankets perched approximately 500 

fc~t above the present water table have been explained by Schmitt (1962, p. 6) as 

attempts by the blanket to reach equilibrium during uplift. Sc~m~itt (1962, p. 7) 

tentatively co~related the i n i t i a l  enrichment to a peridd of  Late Miocene and Ea r ly  

Filocene quiescence and the uplift to the Early Fliccene to Pleistocene uplift of the 

Colorado Flateauo Damon has suggested (1964~ p. I) that similar porphyry enrichment 

occurred during an E~rly Tertiary quiescent period precedin~ mld~Tertlary orogeny. 

o e 

The possibility re~us that the ore body was exposed twice, which may explain some 

of the irre~Alarities in the enriched zone. Erosion has dissected the initial blan~ 

ket s~nd 'the blaz~et migrated downward as evidenced by the thither blankets mow pr~ .... 

seato The fact that the blathers are now perched is evidence that equilibrium was 

newt attained ° 

SYNOPSIS OF STRUCTURE 

Th~ ~thaca Peak, Gross Peak, and Turquoise Mountain intruslves may have been 

~ ~ionally controlled by the inferred Grand ~ash fault 24 miles east of Mineral Park 

or ~# a parallel structure or structures. They may also have been ~luenced By 

o~cr major Laramlde lineaments. 

At Mineral Park the intrusives may have been localized by the intersection of  

do~ntiy north~st trending foliation and northeast and northwest trending faults. 

Fold ~es in the Cerbat Complex metasediments may also have localized ~he intrusives. 

The intrusion and the crystalli~ation of the monzonitic intrusives took place 

in a dynamic environment of regional stress. Local stress, however, developed during 

~otic intrusion and later during crystallization due to increased vapor pressures. 

Follo~n~ the monzonitic intrusions~ rhyolite intruded regional NNW~NNE trending 

~t~c~n~s in the western part of the district. Aplites and pe~matltes discordantly 
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and concordantly intruded the Cerbat Complex metasediments in the vicinity of Ithaca 

Peak. 

The Ithaca Pete stock itself was probably ruptured by stress developed by the 

crystallizing mayo The resul~nt stockwork is comprised principally of steeply 

dipping NE~ NW, and EW trending veins and veinlets. The movement on the veins and 

velnlets in the northern and southern parts of Ithaca Peak was predominantly vertical. 

The central part of the intrusive underwent little movement. 

The northwest trending vein=faults which occur throughout the ~allapai Mining 

District continue through the monzonitic intrusives. The vein and velnlet patterns 

of the stockwork are displaced by these vein=faults. These facts indicate that 

following the hydrotherzml "healing" of the stockwork, the monzonltic intrusives 

and the Cerbat Complex metasedi~ents reacted as aunit to regional stress. The 

pre-existing northwest trending structures in the Cerbat Complex were reopened, 

extended through the monzonitlc intrusives, and then mineralized. 
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ABSTRACT ~÷"~ ° u~L-~ ak 7o~ / 

WATER RESOURSES OF T[~ K~Nf~4AN AREA, MOHAVE COUNTY, ARIZONA 

Craig Bo Bentley~ U~S~GoSo ~ ~u~ 

A project by the Water Resources Division of t he  U. So Geological Survey, 

~inanced on a matching fund basis by state and federal funds, is unde~y in the 

Hualapal and Sacramento Valleys, Mohave County, Arizona. The purpose of the project 

is to determine the quantity and quality of ground ~mter in storag~ in the two valleys~ 

depths to water, hydro!o~ic characteristics of the aquifers~ amount of water bein~ 

added to and taken from the aqulfers through natural recharge and outflow respectively, 

and the amount and characteristics of surf actlvator runoff in the drainage areas of 

the two valleys° To date, a ~round=~ater inventory of 8/1 knoWn springs end wells 

has been eompleted~ water level recorders have been installed on four key wells; 

stream ga~es have been installed on several strea~s (washes) in the area~ and a re= 

comlalssauce study of the ~eo]og~, including some seismic work, is 50 per ~ent com~. 

~lete. 

The geology of the area is typical of that of the Basin and Range Province, with 

tilted fault blocks of Precambrian granite and metamorphlc rocks formin~ north~outh 

trending mountains. The intermontaine Hualapa! and Sacramento Valleys have been filled 

with Tertiary and Quaternary allnvium to depths Ju~ excess of 2~OO0 feet° Valcanics up 

to several h~mdred feet thick are present in the mountains and are interbedded with the 

alluvium in the valleys. Several h~mdred feet of saline deposits have been found in 

the Hualapai Valley. Ground water occurs in minor  amounts i n  the volcauics and Pre= 

cambrian rocks and at shallmv depths in the alluvium on the pediments around the ~Duu~ 

talns, but most of the ground water lies in the alluvium in the valleys at depths of 

200 to over I~200 feet in the Sacramento Valley ~d from 250 to 600 feet ~n the Hualapai 

Valley. Of the 200 wells in the area, most are small stock and domestic wells in the 



/ 
m~untains and on the pediments@ Few of these wells produce over I0 gpm~ although 

some produce up to I00 gpmo Approximately IS deep wells produce water from the 

valley alluvium° Yields from these wells vary from 200 to over I~000 ~pm. Little 

is known of the quality of the w a t e r  except that it is quite hard, especially in 

the Sacramento Valley. Salt water has been ~ound in one or ~o deep wells in the 

Huala~ai Valley° Additional ~eologic, seismic, drill hole, and pump test data will 

supply information on the thickness, extent, and transmissibilities of the water~ 

bearing alluvium in the valleys and on the amount of ground water flowin~ out of 

the valleys toward the Colorado River. Runoff and infiltration studies will indi~ 

care the amount of natural recharge to the aquifers. 
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,ABSTRACT 

Like the ~pezanza Mine and o f  c o u r s e  ma~y otherz~ ~tha~a Peak an4 

the MineralPaz, k a~e~ had a long if not very productive mlnlag history° 

At Mineral Pa~k fou~ different attempts were made ~o develop poz.phyz~2 

copper ore~ L~,~o of these were on and around ~thaca Peak. 

The re~ional se~ in~ o~M~neral P a r k  end the Ki~Emanmining a~e¢ 

is o~ pos~ib%e i~e~e~t~ I place the e~e~ o~ the e~eme @e~t side @f 

the Wasa, teh=~Jere~e orogenle b~It and j~st north of the no~h side of 

the We~as o r o g e n i c  belto Aj¢~ a~ I read ~t~ i s  al~o on ~he we~ side 

o£ the merldla~al belt but on ~he ~outh bo~der of the T ~ s  bel~ 

the bigge~ 8he sample eXemo~e aea~ly ehe a, ssay approaches ~he average 

assay~ 
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A CASE HISTORY OF COPPER AND MOLYBDENUM G IHEMICAL 

PROSPECTING AT THE MINERAL PARK MINE 

J. H. C. 

M4Y 2 4 1965 

OF DUVAL CORPORATION 

By Donn M.  Clippinger 

ABSTRACT 

At the outset of the exploration program at Mineral Park, Mohave County, 
Arizona a geochemical survey was planned. It was decided that this prospecting method 
might ald in delineating the areas of highest metal concentrations and reflect the 
ultimate potential area. 

Methods chosen were sampling of rock outcrops, and of shallow soils. 
Geobotanical sampling, under similar conditions, had been found impractical so was not 
employed. Copper and Molybdenum, the economic metals concerned, were selected for  
analyses. 

A 400-foot equilateral triangular grid pattern was sampled over an area of 
approximately one and three-quarter square miles. At each site the samples were taken 
as follows : ( 1 ) About one and one half pounds of soil was taken at depths not 
exceeding one foot. ( 2 ) Approximately twenty-five pounds of rock was obtained, by 
blasting, from the nearest outcrop within a radius of f i f ty  feet. ( 3 ) A few ounces of 
rock chip specimens were selected for identification and reference. The minus 65-mesh 
screen fraction of the soil was used for soil analyses. Al l  sample preparation and analytical 
work was done by laboratory methods. Analyses of both copper and molybdenum were 
determined colorimetrically by means of an electronic calorimeter. 

At Mineral Park the distribution of molybdenum in either rock outcrops or 
soils serves as an excellent guide to exploration. Molybdenum does not r~igrate significantly. 
Rock samples are nearly as hlgh in tenor as the underlying sulfide ores. The orebearing 
areas are found to be overlain by rock containing >300 p.p.m, and residual soil 
containing >150 p.p.m, of molybdenum. 

Copper distribution in rock outcrops and in the residual soils is misleading. 
Factors such as structure of contemporaneous minerals, permeability, pH, soi l development, 
and petrology infulence the migration and localization of copper. More data are required 
concerning the behavior of copper in the form of oxidation and soil development. 

The combined molybdenum and copper rock analyses show a pattern ( ~>400 
p.p.m.)  that can be used as ore guides in the Mesozoic (?) intrusive rocks. 
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Gross  Ranch P r o s p e c t  
November ~, 1960 - 2 -  

D r i l l  h o l e s  1,  2 and 3 appea r  t o  have p e n e t r a t e d  a e h a l c o -  
c i t e  b l a n k e t .  I t  i s  p e c u l i a r  t h a t  Bear  Creek d i d  n o t  pu r sue  
t h i s  l e a d .  

JOHN E. KINNISON 

A t t a c h m e n t  

ee :  K E R i c ~ r d  
J H C o u r t r i g h t  ~-" 
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A~ICAR SMEL~NG ~ REFINING COHPANY 
Tuc s on Ar i zona 

November 28, 1960 

G~OSS RANCH ~ P E c r  
Bear  Creek  D r i l l i n z  

While informally dlscussing Duval's Ithica Peak Cu prospect 
near Kinsman, November 22, 1960, wlth W. K. Wallace of Kern County 
Land Cospany in Tucson, be volunteered some results of Bear Creek's 
drill holes of 1955. 

The a t t a c h e d  map shows t h e  l o c a t i o n  of h o l e s  and be low a r e  
t h e  a s s a y  a v e r a s e s  o f  t h e  o x i d e ,  c h a l c o c i t e ,  and p r i u a r y  o r e  z o n e s .  
Wa l l ace  d i d  n o t  aa¥  how he o b t a i n e d  t h e  d a t a ;  I t  i s  r e p r o d u c e d  h e r e  
exactly as I copied i t .  

DDH___! -kS ° N~SW 
0- 117' Oxidized. No assayl. 

- ~17 300' • .6~ Cu. Enriched zone. 
- 7o6 289e .3O~Cu 

369- 7o6 337' • .o69~ xoe2 

DDH.__~2 F l a t  N~SW 
0 - 155' Ox. No assays. 

- 790 635 • .2(~ Cu. Enriched zone. 
15o - 79o 6~o • . o ~ 3 ~ x o s 2  

V e r t i c a l  
Caved • 1 8 6 ' .  No a s s a y s .  

DDH......~ .~o ST~ 
0 - 178' O x i d i z e d .  No a s s a y s .  

178- 320 i~2 • i.OO~ Cu. Enriched zone. 
320 - ~62 I~2 e o.21~ Cu 
178- ~62 ~i .o~5 ~x(~2 

DDH5 Vertical 
0 - 103' Ox. No assays. 

i02-- 183 80 B .19~ Cu. Enriched zone. 
183- ~6 z63e .lO~Cu 
9~- ~6 352e .o~3~M~2 

DDH___.~6 Vertical 
0 - 202' ~x. No usays. 

202 - 255 53 @ .I0~ Cu. Enriched zone. 
~55-  789 53~e .O~Cu 
175 - 789 61~ • .039~ ~2 

22~5' of hole average .0~6~ MoS2 
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AHElUCAN SRELTIIIG NI0 I t lF I l i l l ~  CONWIY 
Tucson Ar l  ran• 

~N:amiler 12, 1964 

C., 

FILl[ 

(~0~s ~ C ~ - i t ~  F U ~ ) ~  
C~Dunty. ~kr i zon4 

gear Creek Nining Cdaupany •de•rid•ear the Gross ~ - I t h e r d ;  Peak 
p ro~ec t  north of  Kingmam In 19SS a f t e r  I gd~rt emploratlam program. 
Dvw;I Sviptwr acquired the property and camm~od d r l l  l ing in 1~159. 
p le t ing  16 holes that l~or .  D r i l l i n g  ues resumed ear l y  th is  year; re-  
por ted ly .  • to ta l  of  50 holes k4ve keen completed to date. Itesults of  
Dear Creek ealelorotlon ere l i ven  In John Kinnlson's memo o f  Ilovemker 28, 
I~IGO. tie nov hove Imam Inform•f loe on Duvel's f i r s t  16 holes, d r i l l e d  
am • 4,00 f t .  equ i la te ra l  t r iang le  g r id .  The locat ions o f  these and of  
leer  Creek holes • re  idsmm on the • tU~c i~ i  m .  

of the 15 •leer Creek holes on and erovnd I t  h ie •  Peak, | cut 20 
f t .  or m r •  OF o h • I t • c i t e  ore i v a r e g l q  d m t  . ~  Cv (,40~ r, v t o f f ) .  
One hole 01o. IS) Io¢81~1 about ZOO0 f t .  w t h ~ s t  of  I th lc4  Peak cut liO 
f t .  o f  .90~ Cu. 

~c~ of  In lsrcept  Leng~ of l~rcep¢ 

DIO k&6' k l 0 '  
0 9 180 22O 
p16 365 160 
g 4 I )0 I10 
B 2 I10 I00 
t ) IZO 8o 
I) I . ~  35 
P12 I )0 20 

The ore I n d l c i l ~ l  by th ls  prel  Imlnory d r l l  l ing forms a m about 
500 f t .  ulde amd 2000 f t .  long. t re ld lng  nor ther ly  Imm~th I th lce  Peak. 
&sstmlng an avorase thickness of  150 f t o ,  there would be around 12 e l l  I Inn 
tons In th is  area. The nan-sulphide content Is about IS~ of  the t o t a l ,  
g iv ing am ovora~ sulphide grade of  .50~ sapper. R o l ~  valves ever- 
age around .OS~ NoS2. 

J .  It. gourtri~ht 

d. H. COUATRIGHT 

J~C/de 
At tow.tlwmnt: 
w.cz CPPol lock. ~ / o t t  
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Location: 

Source of Information 
[~ Field Observations 
[-'] Publications 
[ ]  Company Files 
[ ]  Other 

N O T E - g l L E  O N  " P O R P H Y R Y  C O P P E R "  

~ . ,  ,L1t'ggm~t Property G ~ l a ~ . . ~  

See Index Map ( p  . . . . . . . . . . . .  ) Mt. Range C~.rlm~ EP~. 
Explantion: ~ O f  ~ I ~  g , I ~ ,  ~ J , H . C ,  ~ L I - . ~ - . ~ . ~  
to  ~ ~ m  a e t a . t ~  ~ ~ t m a m ~  ~ ~ - ~ 5  ~ r . v .  
R t ~ m ~ .  

R e c o m m e n d e d  C o m p a n y  
Interest Classification: 

~ Active 
Possible 
None 
Scientific 

Date. ................................................................. 

Qualifying Remarks: :,10 e~d~lsL£1ll  ~ ] ~ L L L t 2 L ~  ~ 
tu s ~ r t e ~  a m m ~ t m a  ( ~  ~ r .  ~ ~ t ~  2-4~-~3) .  lwemt  
a,rt.U.t  to  stJ m zte r u m  o m e x u m a m .  

(see p ....... ) 

MINERALIZATION (See Sketch Mao ...... ) 
Alteration and Metallization: 

] ~ . ~  4 r u a . t ~  ~ ot  M ~ M t  3 oum= ,a'ta.x ~ .  

d r t ~  b o ) ~  mA tam cimrn 4rU. t  boa~.  l ,oc~ imm o f  ~. )  
bo)as otmet.v~ a~e J:mm on the ~ ~ .  

(see p ...... ) 

(see p ....... ) 

(see p ....... ) 

(see p ....... ) 

ta m s~lav~ty  ~ t  ]~mmrtp lint I t  l ~  tram 
t~mt ~ i~ta.t ~ ttw ~'¢~m'W. 

(see p ....... ) 

DEVELOPMENT, PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.: 

(see p ....... ) 

(see p ....... ) 

(see p ....... ) 

/ q ~ t e - t t V ~  ~ .......... By...g.,~,.. amm, t e ¢ ~  ....... 

(see p ....... ) 
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(Geology from PI 18, U.S.G.S. Bu11.978, 1951, 
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~'or, Courtrigh~ 

] H S M ~  ~ J G L  ~ C a [  

Juno 27,, l?~O 

~ e h n e  ~ e , a ~ ,  

of ~he above a rea  at~h~ be ~anma~ed in  v l ~  ~ h e e f  ~ ~  e e e ~ r m e ~  e~ 
~sllsati~n r e ~ ~  ~ba~ ~eterle~le e ~ p e ~  eeppe ~ t s .  In 

a n t  ha~ eeearred in  ~he area~ b a t  ~ gm~e e f  the  ~ m e  i n  gmem, l  t ee  1 ~  
to fan e e ~  ehaleo~L~e 4 e p o ~ .  ~ ~ b ~ L ~  m ~  aa4 t, bo 
re~erenees i ~  ~n ~e~r ~ e a o r ~ .  a ~Ap ~ s  wlde ~e ~he dAll~"te~. M~ tn~res8 
~eed en two ~ e  i n  the f i e l d  - -  June 2~'A e.nA 2~th - -  are ~ d  5.~ ~ fo,~L~ 

The a~eal extent of s~eaa~ al~era~A~ an~ ~lsee~ted mlpbAde ~inerall- 
• a~le~ a~u~ to een~om ~ ~e ~he ~ ehe~n e~ Map h. 8~0, ~e~ attaehe~) 
a f t e r  Thenas, aeee~pan~ng Pelloek'~ ~ila~ai Dls~e~ ~ of Net~abe~ 18, 19A% 
The d~sions are appr~tely ~a~ by ~hree nil~e, elm~t~d ~o1~hwee~4~l~ 
This sone, whleh Is e~eae~rlsed by diss~uAua~d pyrite in se1~ei~ised g~to an~ 
gnelH~ f ea the r s  out i n  an i r r e ~ r  ~ a e h i ~  tn~e e ~ p a r a ~ i v e l ~  ~.e~h ~ e k  on a l l  
but the western be~r. ~ere, rela~ve~ mall ~TTi~le tones pers~ ~ h  ~he 
Walley a l l~Vi~a ,  a~ evidenced in  ~ ~ ~ ~ 1 ~  ~ f ~  e t c h e d  i n  the  
gravels  belov ~he n ~ t h  of  ~ . n e ~  Park ~ s h .  There appee~  ~ be li~,~1.e ~ of  
a s l eab le  ~ existing here, in view of ~he nmseree~ p ~ b e s s n ~ e  of unaltered 
bedeck £a th,~8 pediment area. ~i~ this exeep~i~n~ the IAmlt~ of the pri~clpal 
~ne Of d l S ~ ~  ~phide ~e~a~iKa~i~ are clear~ exposed~ 

In general~ the leashed a,+~ee~ of the p~eApal seae deserlbed above 
display yellov-br~n ~e buff eeler ~enea, che~aeterlJti¢ of ~heee ever py~i~le 
ni~lls~i~a in s ~ ~  altered reeks. LoaallYw e ~ ~  darker ghad6m were 
noted. Close Inapecti~ of ~hese e~ter~0g revealed the preaeaee of an eoeaslonal 
apeek e~ ~ t  of black, e~ da~ ~ fire, mAte, ~ ~ ~ons~dered ~o be derived 

the lea~g of a ~ooei~~e ai~. The best ehovAngs of this l~aonlte 
e~cu~ ~ ~he vi~Anity of  ehu~  ~ill h~le NO. ~, a a ~ + - e d  ",Jith r e l a ~ i ~  a~zm~g 
nine~satleu in a ~t~rk of na~ wins. Th8 ~nterseeti~ here of a nlner eross- 
br~mklng S y s ~  ef flare, ring ei~ ~he major ne~s~ tread a~pears te have bee~ 
the ~ I  ~le~ly r~p~nsible f~r this eencen~ra~ion o~ ~li~a~i~. Ab~ 
3~0 f~t north  e f  the ~bove ~tion~ churn drAll hole an adi~ h~s been dr~Aven 
southerly into the ~phide ~ne. The dump shov8 pyri~i~ed, altered r~ck ~ith 
occae1~a~l thin fllu~ of ebaleoclte en the p~e. Traees o f  nel~bdenlte ~ere also 
aster. A grab sample asuyed .0~% ~epper. Feeble enrleh~en~ o~ a very iov grade 
p ~  e~er i s  ~l~o th~ e~It~ a fe~ h ~  fe~ ~th e~ ~he ehnrn d r i l l  
hole, as de~rat~d by Pollo~k's eJsa~s of the ~iphide dmep ~a~erlal - fra~ 
adit Ho. i. This a~it passes under euterop8 ~hleh are representative of the better 
s~es of nins~li~atlon and al~era~ion of the area. Polloek'o sample o~ ~hi~. the 
]~o. 1 ~ aJMy~L .061% Ou, .0~% ~oS2| +~e w~Ater'e two samples averaged . 0 ~  Cu. 

A grab sample was a l so  ta~+ ea of the ~alik abaft d~pm sStua~ed sow 600 fee~ 
west o~ the No. 1 adit. This assayed .05% Oa. 
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A~RICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 22, 1950 

MEMORANDUMFOR MR, COURTRIGHT 

GROSS COPPER-ITHACA PEAK AREA 
Wallapai MinrgDistrict 
Mohave County, Arizona 

This will confirm our discussion of an occurrence 
of widespread limonites in the vicinity of Ithaca Peak 
subject area, which I was hopeful might point to a 
potential porphyry of copper or molybdenum. Subsequently 
Jim Pollock referred to this phase of his detailed study 
in his report on the Gross property and its environs 
around Mineral Park, all near Kingman, Arizona. The 
report is dated October 7, 1949. 

When you have a chance to do so, I would 
suggest that you read this reference as well as the 
following as a prelude to your possibly visiting the area 
if you agree that it might sound inviting. You will 
note that my letter of transmittal of November 7, 1949 
summarizes the apparent porphyry prospects although 
I had felt they were probably extremely low grade. The 
northeasterly fractures which form a striking pattern 
from the Gross property through to the Ithaca Peak 
is the nucleus of the most attractive color tones and 
it is here I believe the possibilities are confined. 
The surface expression of molybdenum as well as copper 
should be considered. For your convenience, I am 
attaching hereto prints of the original field sheets on 
this area which you might return after they have served 
their purpose. 

Selected and pointed references include (in 
addition to Pollock's above report): 

i. Blanchard on the tones of limonite 
that may point to molybdenum in this area, 
Economic Geology Volume 30, No. 3, 1935. 



Memorandum for l@. Courtright 

@ 

Aa-13A.3 • 7E 
-2- May 22, 1950 

. 

. 

. 

"Ore Deposits of the Wallapai District". 
Economic Geology Volume 44, No. 8 
December, 1949. 

Fred Searle's discussion of the Emerald 
Isle copper deposit. Economic Geology 
Volume 45 No. 2 March, 1950. 

Although there is negligible reference 
to this particular area, a good geologic 
map of the entire Wallapai District is 
attached to Pollock's district report 
of November 18, 1949. 

LI~/fh 
cc: DJPope 

WRLandwehr 
FVRichard 

L. KENi~ETH WILSON 
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