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INTRODUCTION

Mineralization, alteration, intrusions and the Qéucral i-
thological-structural environment common to western MNorth Zmeri-
can porphyry copper deposits occur on lletaselae Creck near the

T

Meteleh Kiver in Central Weyw BriTaliny L. el G,
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' of geology, based upon bed rock exXposures -in the crecks ang dia-—
mond drill hole data, together with interpretation of lithology,

alteration and mineralization from exxposures of saprolite indi-

tonnage has not yet been proven but zo
an interpretation of telescoping silic
ation, and upon basec metal distribution po
area where these critical economic factors may e:xist.
History

The prospect area was located from the results of a region-
al strecam sediment geochemical prospecting program carried out
by Placer Prospecting in 1968-1270. Anomalous stream secdiment
values at the mouth of lMetaselae Creck on the Lae River, a tribu-
tary of the Metelen River, suggested the possible presencc of
copper mineralization. Subsequent exploration: on Metaseclae Creck
which included geolodgical studies, further gecochemical studics
and ground-basecd gcophysics established a basi

s
program which commenced in April 1970, The progr

unsuccessfully in December of ‘that year. Triako lines acquired
an interest in the P. 2. vhich included the BlesSyuni prospect and
*Plesyumis contrived pidgin contraction, . “Bles bilong yumi'

name assigned to the base camp by unknown Placer geologist(s).
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an-intensive field investigation wag @arried out during Juney

July, and August 1971, its purposec being a further cvaluation

e od

of the areca, particularly a large, mineralized, and contiguous
block of ground which was, and is, untested. The presencec of

i
a large sulfide system, together with significant copper assays

rom outerop, ‘a 'typical" rock suite, and runs of orc-grade min-
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eralization in some of Placer's drill holes, combined to form
a-rationale for cdentinuing interestain-the potential of’' the DUOS-

pect. At this'stage of exploration, no statement regarding eval-

uation can be made regarding whether or not this porphyr Y copper

-~

occuryence is, indeed, a prorphvry copper oxe deposit. The preccs-
? 0 L o A bzh i i

ent attitude, however, is one of "very cautious optimism."

Location and. Teriain

The prospect site lies very near the topographic divide,

at the cast end of the Whitcman Mountains of central New Britain,
and its rock suite is exposed along the length of lMctaseclac

Creek. It exXtends northward acrxoss the Lae River and eastward

to the lMetelen River. Within this area of some three.sguare miles,
the relief is about 800 feet ranging £from 700 to 1560' fecet above
sea level. Rainfall records for the area are incomplete but an-
nual precipitation may be between 150 and 200 inches. - Ridge and

valley terrain predominates and the area is c¢

Py

9]
',_:
51
9]
Q O

Jungle.w MetaselaeCreck o & subsequent ar
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along zones of intense bedrock fracturing and has exposed a cecp

window through which part of the bedrock comple:x may be viewed.
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he Plesyumi prospect occurs ‘along the central, uplifteq,
spine of New Britain, within or. closely adjacent to that part
of the island mapped by Ryborn (1969, unpublished) as Eocene, and

Upper liiocene to Pliocene wvolcanic rocks, and Oligocene to Lower
n
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Miocene intrusive rocks (Fig.l). The Ecce
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er bhasement of New Britain. The rocks
and, “although they wccur in the older terrain

ed for certain: that they represent these gldexr events.
i

The old basement rocks, chiefly andesites, are not exposcd
at Plesyumi so far as has been determined but they may be present
as fragments found in both intrusions and intrusion breccias, and



possibly in some pyroclastic units. The present, working inter-
prctation of the cnvironment at Plesyumi is that it represents
the effects of a major igneous event which gave rise to guartz-

rich, fine-grained phaneritic intrusions and was followc
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continuing igncous and tectonic activity which developed a group
of closely related porphyries, brecciated porphyrics, and a
variety of fine to coarse-grained brecciated and autobrcc

units, many if not most of which may be intrusive. TPossibly

cogenetic pyroclastic units occupy higher parts of the column.
Unequivocal sedimentary rocks are absent, except for a few very

-

thin sedimentary appearing clastics intercalated with volcanics
or at their base at higher elevations.
This igneous complex is surrounded by the older rocks which

it apparently crosscuts and which composed the oldcr basement.
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It A8 virtually impossible at this time to reconstru
which may have existed above the complex at the time of minerali-
zation and alteration, and it will probably continue to be =o
until at the very minimum some absolute dates for a few of <the
rock units can be obtained. However, the presence of many dis-
cordant breccia bodies suggest that cover was not thick, possibk-
1y less” than 5000 feegt.

Regional tectonics are obscure and conscguently little ¢
be stated regarding phenomena of regional localization. Howecver
on Ryborn's map, Plesvumi occuxrs in an area shown as dio
and less felsic intrusions and lies, with other intrusions mapnhed

along or near the borders of the older volcanic-andesitic basc-

ment., It seems reasonable to suggest that some underlying funda-

mental control of these areas of intrusive activity exists butg,
to our-knowledge it is not yet known. . The northward-opening, ar-

0

uate distribution of the Eocene wvolcanics and the location oI
ntrusions at the edge of that arc may be more than coinci-
1. As a furthex peint, the fact that puterops of ilifcstone
are preosent on much of the higlicpmtorrain of
of the castein part offthe isiand, “and the Ffact tlial sonelni™ e
limestonc shows the effects of pyromectasomatism attests to tvwo
fundamental facts: rFaulting and mineralization arc both young.
@

o
Continued activity along old structurces and continuing but pos-




sibly intcrmittent mineralizing and altering activity must be
3
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considercd in any geological evaluation of the
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Two exposures of a fine-grained equigranular c

(Fig.2). &2lthough the exvosures may bhe partsofthes danc parent

Congi o4

body, sufficicnt petrographic diffcerences exist upon which map-

lon-cxtrusion comple:r which composes the rock body of chie:

The hest rock complex consists of ‘awvariety of rock types

which reflect an extremely conplex history of formation, and
tectonic and mineralogical modification. Chemically, nost of

these rocks could be described as ranging from diorite through

quartz-monzonite but texturally and genetlically thev arc cii-
vy xl shl AaTraen ™MAEr Tanceta ahale N [l e Ty S ] R Syac<intay
Lremely daiverse. They range from strongly altercd, possibly
surface de¢posited pyroclastic volcanic units, through aucobrec-—
ciated, possibly intrusive volcanic rocks, to distinct ignecous
intrusion breccias in which the effects of partial relting, nay
be scen in some! instances. The conple: includes as welloh con-

i e
cordant and discordant bodies of dacite and very quartz-rich
dacite and rhyodacite porphyries.

Results of work so far completed have revealed no consis-

tent pattern of zonation either fracture direction or of intecnsi-
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Y. ‘rom a comparative standpint, for example, the host rocks

are not nearly so factured as the andesite host at Panguna, but
the host rock complex is not so uniform as that at Papguna’,” either.

rocks indicate that copper values may be just as high locally
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as the values at Panguna. We would ascribe thi

the major difference in the pyrite-to-chalcopvrite ratios of the
minceralization, high at Panguna, and low at Plesyumi. SA Lo

ure intensity at Plesyumi sceem not to have af
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fccted ecither copper grade or basc metal distribution;’ bothiof



which scem to display regional zoning, independent of proper-
IcEhostwreckas .

Primary sulfide mineralization occurs in most of the un=
oxidized exposures and copper is almost ubiguitous at a low level
of concentration. Significantly, high coppexr values atitend low
total sulfides in both outcrop and drill hole.  The naturc of
mineralization varies from the isolated, presumably syngenctiic
gr:late magmaktic sulfides in someiof the intrusions-€o that
which is vein-associated and clecarly epigenetic. Chalcopvrite

is most abundant of the ore minerals but rare veinlets of bor-

ES

i<e and possibly .chalcocite occur' as well,
Silicatec-oxide-carbonate hvdrotmcrmal alteration is pres-

ent and takes many forms. Very weak propylitization e:iprecssed by
development of small patches of epidote characterizes the cguarctz-
diorite body in the headwaters of Metaselae Creck. The uweak ef-
fects seen in fresh outcrop become progressively stronger with
depth and the alteration is moderate in intensity at 500 foex
i

drill hole 4n fhe intrusion.  ‘Euposures o the 6thes dns

as extensively developed in the Metasc
o

Alteration of the rocks in <che

®

accoxaing tothe roeck typ
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type ‘of alteration in:bBoth outcrop and drill holeids that.of
carbonate flooding. Virtuzlly every rock studied in thin sec-
tion reveals that carbonate, probably mostly calcite is zlmost
ubigquitous in rocks other than the phaneritic intrusions. Al-
ugh "having the potential of being related to surface cffccts
Ks from deep drill holes reveal similarly intense develoonont
£ this alteration type. It is accompanied to varying degrecs

by development of minerals of the propyliticesuite ~chiefly epi-
dote. Superimposcd upon the propylitic alteration assemblage is
typical phyllic a teration, seen chiefly in the envelopes of
gquartz-scricite which enclose sulfide veins. Verv rarc develon-
ment of fcldspar has taken place, chiefly in association with sul

-

fidesmineralizatyens
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change to more and more replacement as ithe mouth of Metasclas
Creek is approached is a manifestation of both alteration
zoning on .a lateral scale and the idea that the alteraticn is
eprgeneticy to.ithe theost rockss
Zoning of the alteration is difficult to deciphcr and

in view of the ‘superposition of alteration types . on the host
rock complex, it is not unreasonable at this .stage of-inve
gation to postulate that Plesyumi is a fairly goeocd casc for
telegcoping of alterataion, ~If telescopingof tne silicates

Into the earbonace filooded Yocks A8 the eorrectiinterpretetron

it inplics very shallow Intrusion and near surface eiflfects' of
hydrothermal activity, a conclusion not forbiddecn by other
evicdenco,
Above the creecks. the rock is deeply weathered But the're—

CINg ‘saprelites retain sufficient detail to allow sone
gc Zlizations regarding sccohdary pProcesses. “Assuay resulcs
Lrom.some of ~the 11ling suggest that copper enrichment, mostly
in the form of oxides (tenorite?) and native copper has talken
place. Rare cuprite is present. The enrichment seen so far is

x
not econonic and mninor in scope but its presence has the potern-

:odl;ylng R and auvger snmrll”G results. JERriciiicon® Eactors
of 3x to 4x have been interpreted f£rom the data.

' SUMIEARY OF. IHEORTANT CHARMETEERTSTENCS

We should point out again that Plesyumi is not vet known
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to e an orxe deposit. Deecause the term ore is dependent upon so

nany variabl

25, anong-whicl is geography,; wo bedicve it worthe-
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those/ ' econonic factoraz which.digctate swwhether o Mot 1t wid 1l levor

be amined. Because no porphyry ore deposit is known in New Britair
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570 arby genetic counterparts can be utilized as a basis for

compaaison, ‘It @an, However. be comparedsintisonies respects o Eha
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the two.phaneritic antrusions:.ig probably arouna 1% or less
(velume) but the . sulfide content of the host complesxt is dgenerally

in excess of 2% and very commonly i

n

data and.information. from outerop suggest a . zone of morc-or-lese
& :inuous high pyrite content (>5%)

northcrly direcction along .the ereckes  Bastwaxrd, o::idized and
Teached icapping sucgest-another belt 'of=hig
but the extent of this belt has not been determined. (FPig.3).
The' significance 'of this ébservation ks that, ds in nany po
sulfides arxe zoned, hboth with regard to conmposition
and to abundance. . As noted above, high copper values :ocCur in
rocks of low total sulfide.

21 molybdenite noxrx ¢gold assays have becn noted in

- -
3

e
any significant amounts but both are present. 'Iligh silver
nd higher lead-zinc values and ;UC"” base metals
are zoned with respect to copper.  Copper to lead plus Zanc
i unoxidized O““ "rop, in-~
crease concistently and almost unifoxrmly down th; creeck towarad
™
N

the Lae River. Ratios of an average of about 6 occur in the

headwaters of Metaselae Creeli and increcasc to 25 to 40 as the
Creeck mouth is neared. The ratios recflect a generally con-
stant value of copper =« that is, copper assays do rnot change
drastically in that directions

The presence of: kbornite is somewhat puzzlding@fadsss e can
be made of it at this stage of knowledge except to neteithet
it appears. to be late and probanly represents aauleuBFsEesicienc

hemisphere bodies is in the deepox. lateral fringes ofmancrala=

Zationy At thowever cowriinterpratation ofitole

alteration is correct, the presence of bornite lgtetin the papo-—
a

genesis would be consistent with that interpret:
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ries with alteration patterns which have boen worked out and

reported for western hemisphere porphyry deposits such as. thosc o
reported by Rose (1970) and Lowell and Guilbert (1970).. The por-

phyry body which has been best studied and reported in this res-

pect is San Manuecl-Kalamazoo.(Lowell, 1968; Lowell and Guilbert,



op.cit.). Although' the zoning and alteratien typcs which have
been recognized there may be broadly applicable to ¢ copher
porphyry, two features of that aoccurrcnce deserve emphasise.
The orebody reflects hydrothermal evveccts over a VLI C ol et
of ncarly 10,000 feet. Further, the zoning symmeclry reflects
a process which has acted in a mineralogically uniformn environ-
ment, a qguartz monzonite which has invaded and altercd anothexr
yuartz monzonite,  In this respect, the orebody is an unvcual
Wall Rock. type becausec of this closely samilar mincrelogy.

Although western Pacific porphyries may have developed
and nay have been altered over such a vertical range, there is
no evidence yet that they have done so, certainly not at Plecs-
rami.. As a second point, although the rock cuite at Plesyumid
may be nore or less chemically uniform, it is certainly rot
unifo mineralogically or "texturally,  Consequently deviation
from the model picturciof alteration 'is to be eilpecteds "Flat
départurcs ‘are o e expected, however, are not Known for cer-
tain. From the standpoint of accepted nomenclature, the altera-
tion at/ Plesyumi.is thatiof.biotitization (or potassiclielieias
tion of the granodiorite and widesprcacd and probalbly dntensc
propylitization ofthe lhiost rock suite.  In this respeec, it
is similar to the alteration reported at Panguna(iacNamara, 1SE8IJ,
Inpressed upon the propylitically altered rocks, however, i35
phyllic aXteration along wveins. . The zoning picturc at Plesyumi
thus doeés not réveal the discreteness of alteration thatias
recognized in the zoning of the western hemisphere type, but
the mineralogy is the same. At this time, we can only suc¢cest
that we are viewing the results of a ‘near surface process which
resulted in overprinting of alteration types.
Gepetic Compacerations

Sufficient enough grade and tonnage ¢ be seen and rcason-
ably projected at Plesyumi that we feel fairly confident in stating
that had the body been developed there and been cxposcd to thc
processes which affected the Laramide bodies of southwestern
Forth: America, it would probably be indistinguishable from many

of “thakt 'regions . OuUr
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is that the primary grade is at least as high as the primary grace
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Aichough not one: of ithesc criterion Agtsufficientiiteels
stify the conclusion that the Pleswumiisulfide sSystcirivas
ed at shaltlew depth, we feel thattalken tofgethors chere A&
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ound water at the timelofifornation.

The prescnce of the discordant porphyry bodi

in which magnetite has been sulfidized.

In terms of regional localization, we can only
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along which this line developed.

£ Plesyuni at the -edge . of  thé elposurits af

o)
ics and suggest the continuedwreactivatioln of ol

the presence at depth of a parent bod Thesoricin ofighe coo-
pexr, however. poses a different problepm. Wellcon @Ot BC¥ECE cain
that at least some of the copper has not'bccn derived from the
brocess Of melting ofva pré-existing colunmb cf voleanics and
recencentration of the m-bﬁl— ulfide systen as a separate phasce
of a larger body of me That copper -and sulfur and dron were
“introduced into the Plesyumi system aftexr rock cmplacement is
strongly suggested by the transgressieon of alteration and 'sul-=
fide types atross difiercent host rocks and by’ the progressive
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Figure 4. Typical rock te:tures of the Plesyuil DORDNYRILCS
. e ~AAYY 3=y Y - - ey el A AT 2y ] e
Lost contain-an excess of 2% suliiderand randge

i1
from dacite porphyries (1,3) to porphyritic ¢rano-
diorites (4,5,7) DRreccciated quartz porphyricnrare
260

|
Figqure 5. Biotite altered granodiorite (scale in inches)

Figure 6. Carbonate - rock flour cement ted brecciavdike in
altered porphyritic granodiorite host rock.
Figure 7. Fine-grained al

typical of what
Breccios: v, 2
possibly mcl“ d
mainly fine-grai:
replacementacar
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57 York Street, Sydney, N.S.W. 2000, Australia. Telephone: 29-1643

ECG/BB 26th November,

Dr. Spencer Titley,

65920 Taos Place,

TUCSON, ARIZONA, 85715,
INITED STATES OF AMERICA

Dear Spence:

I feel that I really took advantage of your good nospi
in the so called joint paper on Plesyumi. Nevertheless,
for your efforts and congratulate you on your usual excell ri
I realise how this cuts into your time and delays the final report

I returned from New Britain on Friday and found that I

scheduled to speak at 2.30 on Monday. Kathy had assisted me in

I
ent writin

3

X

summarizing the paper so I could deliver it in the 20 minutes requi

but I had to revise it considerably between a weekend of parties.
nearly cancelled out but in the end was induced to go ahead.

of all the synthecising I remained as co-author but gave you fu
for the ideas. Along with the attached Abstract I gave them
plete text. It should appear in a Special Porphyry Coprer &d
G.S.A., we will send you a copy.

4 =
D — 3

= ¢+ C

o

The talk was well received (surprisingly there were ov
people) and resulted in about 30 minutes of questions. I wa
in following Hughes of C.R.A. who delivered a very negative an
talk on the dark side of New Britain, generally inferring that
work at Waselau and Yau Yau, the thing northwest of Plesyumi t
are interested in, proved that New Britain is sterile. They g
four papers on Australia and New Guinea all essentially in the
j.e., Don't explore there because it is no good.
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Johan and I spent an arduous 10 days at Plesyumi walking

trails cut by Minefields. Some interesting Copper Zinc ancmali
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east of the Metelen from small creeks near the tops of ridges zin

500 p.p.m. The rocks visible are rhyolitic breccias with sul
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'so it is interesting. We also cracked a lot of rocks along the M

pyrite occurs in granodiorite on the east side of the big hors
shaped bend in the Metelen river. I also 1iked the highly chl
zone at the mouth of Metaselae that you found.
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River and at the mouth of Metaselae Creek. Very interesting c
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Dr. Spencer Titley 26th November, 1971

Scott Leslie hired a competent Miner, Alex McDonald, and we
gave them a firm contract for 300 feet of adits to continue five of
the locations we selected. They are doing the work for $25 per foot
all inclusive. We will send you plans and Johan will prepare a
sketch showing geochemical sampling of interest.

I gave Scott the $50 to select some good native artefacts

ed until m

t1l my

when he was down prior to my visit there but he waited unt
ould receive

arrival to reconfirm what he thought you wanted. You s
a letter from him shortly advising what he has selected.

s

We, the Bell family, have made tentative reservations to go
home (the old country, U.S.A.) on December 19th. I hope to at least
call you while there. We have no plans other than Reno-Elko at this
time.

Thanks again for your manuscript. Ike sends his regards
Norma also joins me in wishing you and your good wife a Merry Christma
and a prosperous and happy 1972.

Sincerely yours,
ARG --’%..,5,(’
E. B. Bell
Encl. (Annual Report - Triako)
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thesc procecdings ‘are published, how-about getting mne

a couple of copies., =-=- All Sor now - good luck, co-
anthor, give Jdem Hell, My bestiregarda to - all sicspecial

you ‘and Ike.,

Sincercly,
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By Juques 27T

The Ray Orebody

Foreword.

The geology of the area was first described by Ransome in
1919, later revised by him in 1923 in U.S.G.S. Professional
Paper #115. It is a wonderful piece of work that still remains
essentially correct. Valuable contributions to the Ray geology
were later made by Spurr and Cox (private report, July 1909),
C. L. Hoyt (private report, 1938) and Otis M. Clarke, (Arizona
Geological Society Guidebook, 1952).

In the present work, the constant supervision of Mr. Donald
D. Smythe, his continued advice and personal study of the deposit
have largely increased our knowledge on the major structures with,
as a result, a substantial increase in ore reserves.

The progressive policy observed by Mr. A. P.-Morris, General
Manager, keeps pace with the geological work by a well-planned

and systematic drilling program, well worth mentioning.

Location.
Ray is located at the foothills of the Dripping Spring

Mountains on Mineral Creek which flows South into the Gila River.




Geology. 1. Stratigraphy

The Stratigraphic sequence is first reviewed and the most
important rocks are here briefly described. The basement con-
sists of the Pinal Schist, old pre-Cambrian in age and contem-
porary to the Vishu Schist in the Grand Canyon. The formation
generally shows a northeast-southwest schistosity, dipping to the
NW from 30 to 60 degrees. Many local folds are observed in this
formation which is composed of metamorphosed sedimentary rocks,
generally showing an alternation of shaly and quartzose layers,
and of intrusive rocks like rhyolite and what is locally called
"amphibolite-schist".

Ihe color of tﬁe Pinal Schist is generally gray with a bluish
hue outside of the mineralized area turning naturally into
different shades of brown within it.

The Apache group unconformably overlies the Pinal Schist
and is also pre-Cambrian. The lower part of it is mainly composed
of the Pioneer formation, generally a shale, the Barnes conglomer-
ate, and the Dripping Spring quartzite. These rocks show in the
vicinity of Ray a regional trend slightly east of north with a
low dip, 10 to 20 degrees eastward.

The Pioneer formation, the Dripping Spring quartzite, and
the Pinal Schist are at times quite difficult to differentiate,
be it in the field on the surface geology, or in the examination

of drill-core.



The tan-colored Mescal limestone is next in the sequence
and is often seen in conjunction with dark brown basaltic flows
that covered it.

The Troy quartzite, Cambrian in age, follows.

All these formations are abundantly found East of Ray.

The Martin, Escabrosa and Naco limestones of Paleozoic age
occur only on the top of the Dripping Spring Range and do not
appear near the orebody.

Long before Laramide time, heavy faulting occurred and in-
competent rocks such as the Drippinngpring duartzite, were broken
and fractured., Diabase was intruded shortly after, lifting the
.separate.masses of quartzite and filling all existing fissures.

A specific fracture trending NNW and SSE with a dip of 45
degrees to the East has been filled with diabase: it is now con-
spicuously visible in the pit. To the East of Mineral Creek there
is considerable diabase, some existing as sills between members of
the Apache group and other portions underlying the whole series as
an extensive mass. Another series of irregular fractures exhibit
the same trend but they occur more vertically; in this group we
" have the Ray fault and the Mineral Creek fault.

Porphyry next intruded the area. The Teapot Mountain porph-
yry came first, exhibiting well formed felspar and quartz pheno-
crysts, and it was fqllowed by the Granite Mountain porphyry. It
appears that this latter porphyry forced its way through fractures

that trend in an opgqgigg direction to those previously noted;



it is found along a NE-SW trend irregularly intruded but it also
shows here and there as small stocks.

One interesting observation is the fact that the Teapot
Mountain porphyry occurs North of an East-West line passing approx-
imately through the pit, while the Granite Mountain porphyry de-
finitely shows South of that line. Copper mineralization occurred
simultaneously or slightly after the intrusion of the Granite
. Mountain porphyry.

After a presumably long interval of time, during which erosion
and also secondary enrichment occurred, the country was covered
by tertiary flows, tuffs, and conglomerates: Whitetail conglomerate,
dacite flow, Gila conglomerate, then tuffs and volcanic breccias.

These are the main formations that we encounter in and around
the Ray orebody.

2. Structure.

A major fault zone, particularly complex near Ray, extends
along Mineral Creek exhibiting a Northwest-Southeast trend. It
seems to show an en-echelon pattern with successive downthrows
to the East, almost all steep.

The movement along this major fault area has been estimated
by Ransome, Cox and Spurr, to amount to 1500 f£t. and even 2000 ft.
It started before Laramide time with a relative downthrow of the
east block, later alternated with an upthrow and finally with a

renewed and important downthrow again of the eastern area.




Recent Tertiary movement is well shown by the conspicuous

offset observed in the dacite flow: some remnants occur on the
Teapot Mountain to the Northwest at 4400 ft, elevation while a
larger mass of dacite occurs near town (best seen at the bridge)
at 2050 ft. elevation and more. Anothef obvious indication of
this large offset is obtained from a look at the geologic map.
It shows a solid area of Pinal schist west of the fault zone
without any of the later sediments., This contrasts with later
sediments found to the east, ranging from the Cambrian up to the
Tertiary.

It is worth mentioning that while the west block has been
disturbed relatively little, the eastern one shows a broken
assemblage of formations that Ransome justly calls a mosaic. It
is fortunate that stratigraphy can partially assist in deciphering
this jumble; the Barnes conglomerate is of particular help here
as a faithful and conspicuous marker.

The orebody, and particularly its limits, is largely con-
trolled by structural factors. To the west, the West End fault
appears definitely to indicate a structural termination. To the
north the situation may be similar. The southern limit seems to
be indicated by a rather sharp fade-out. Similarly to the east
we are inclined to believe in a gradual fade-out beyond the

fault zone.



The orebody can thus be represented roughly on a map by an
irregular ellipsoid 8000 ft. long and 1500 ft. wide elongated
along a direction east-west. This does not mean that this is a
solid ore body: for instance, between the old Pearl Handle pit
and the West pit the intervening hill, that is now being gra-
dually stripped away, is almost all waste. The west block con-
tains three major coordinate faults almost at right angle. When-
ever they cut through the ore body there is no large offset in
the latter.

It will be difficult for a long time to determine for certain
which are the faults that pre-date or post-date mineralization;
most of them probably antidated mineralization them recurrence of
movement during and/or after mineralization blurred the whole
picture.

Without any doubt the later fault movements have influenced
the supergene orebody: for instance, the oxidation zone in the
eastern block is much deeper than in the western zone because the
water-table has followed the downward movement of that bloc.

A major structure observable in the pit is an over-thrust
fault oriented N20W, dipping 15 degrees East. This truncated
the main diabase dike, displacing its upper body toward the west;
no remnant of the upper body has been found yet as it is brobably
all eroded. The lower body has been dragged close to the fault

and extends irregularly toward the west as an elongated tongue.
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ABSTRACT

The Pima mine, 39,000 ton per day copper mine is located 17
miles soutﬁ of Tucson, Arizona,

The mine is in a sequence of Paelozoic and Mesozoic sediments
striking east-northeast and dipping southeasterly intruded by a L e
Tertiary quartz monzonite porphyry. The Paleozoic Permian(?) dolo=
mites, limestones, and sandstones have been altered to calc-silicate
skarn, marble and quartzite, The overlying Mesozoic Triassic(?)
clastic sediments have undergone some recrystallization and hydro-
thermal alteration, The clastic metasediments are divided into
three distinct lithologic units: 1lithic arenite, arkose, and inter=
bedded and overlying black argillite, Three types of hydrothermal
alteration in the clastic rocks are propylitic alteration (epidote,

chlorite and quartz, with or without sericite), quartz-sericite

alteration, and potassic alteration (K-feldspar and quartz, with or
without sericite and chlorite). The porphyry has undergone potassic
alteration,

Dominant structures are an east-west post mineral fault in the

western part of the pit, and strong low angle faulting and shearing
which truncates the ore body at depth, Two joint sets, one parallel
to bedding and the other at right angles to bedding are prominent
in the mine, Faulting is in two dominant directions, one striking
northwest, dipping northeast and the other striking northeast,
dipping northwest,

Mineralization is predominantly disseminated pyrite and chal-
copyrite, and molybdenite-quartz veinlets, There are less important
amounts of magnetite, hematite, sphalerite, galena, tennantite and
bornite, Mineralization is believed to be both structurally and
chemically controlled,
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