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Southwes~xpioration Division 

December 12, 1984 

R. L. Brown 
New York Office 

Christmas Mine 
Gila County, AZ 

At the bottom of my in-basket I have unearthed your letter of February 14, 
1983 concerning the question as to whether there are any outstanding and 
untested exploration possibilities still available at Christmas. 

From the review, H. G. Kreis and I cannot see any smaller high-grade 

reserve being available at Christmas. 

JDS/cg 

cc: HGK 

~ i dames u. Sell 
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ABSTRACT 

A S A R C O  
L I B R A R Y  

The Christmas copper deposi t ,  located in southern Gila County, 

Arizona, is part of the major porphyry copper province of  southwestern 

North America. Although Christmas is known for  skarn deposits in 

Paleozoic carbonate rocks, ore-grade porphyry-type copper minera l i -  

zation also occurs in a composite g ranod io r i t i c  in t rus ive  complex and 

adjacent mafic volcanic country rocks. This study considers the 

nature, d i s t r i b u t i o n ,  and genesis of a l t e ra t i on -m ine ra l i za t i on  in the 

igneous rock environment at Christmas. 

At the southeast end of  the Dripping Spring Mountains, the 

Pennsylvanian Naco Limestone is unconformably over la in by the Creta- 

ceous Williamson Canyon Volcanics, a westward-thinning sequence of 

basal t ic  volcanic breccia and lava f lows, and subordinate c l as t i c  

sedimentary rocks. Paleozoic and Mesozoic s t rata are intruded by 

Laramide-age dikes; s i l l s ,  and small stocks of hornblende andesite 

porphyry and hornblende rhyodacite porphyry, and the mineral ized 

Christmas in t rus ive  complex. 

Rocks of  the elongate Christmas stock, intruded along an east- 

northeast- t rending f racture zone, are grouped into ear ly ,  veined 

quartz d i o r i t e  (Dark Phase), b i o t i t e  granodior i te  porphyry (Light  

Phase), and granod ior i te ;  and la te ,  unveined dacite porphyry, and 

granodior i te porphyry. B i o t i t e  rhyodacite porphyry dikes extending 

east and west from the v i c i n i t y  of  the stock are probably coeval with 

b i o t i t e  granodior i te  porphyry. Accumulated normal displacement of  

approximately 1 km along the northwest- trending Christmas-Joker f au l t  

i i i  



system has juxtaposed contrast ing levels ( lower, intrusive-carbonate 

rock environment and upper, in t rus ive-vo lcanic  rock environment) wi th in 

the porphyry copper system. 

K-Ar age determinations and whole-rock chemical'analyses of 

the major in t rus ive rock types indicate that Laramide ca lc -a lka l ine  

magmatism and ore deposition at Christmas evolved over an extended 

period from wi th in  the Late Cretaceous (~75-80 m.y. ago) to ear ly 

Paleocene (~63-61 m.y. ago). The sequence of igneous rocks is pro- 

gressively more a lka l ine and s i l i c i c  from basalt to granodior i te.  

Early (Stage I)  chalcopyr i te-born i te  (-molybdenite) mineral i -  

zation and genet ica l ly  related K-s i l i ca te  a l te ra t ion  are centered on 

the Christmas stock. K -s i l i ca te  a l te ra t ion  is manifested by pervasive 

hornblende-destructive b i o t i t i z a t i o n  in the stock, b i o t i t i z a t i o n  of 

basalt ic volcanic wall rocks, and a continuous stockwork of K-feldspar 

veinlets and quartz-K-feldspar veins in the stock and quar tz-su l f ide 

i 

veins in volcanic rocks. Younger (Stage I I )  pyr i te -cha lcopyr i te  

mineral izat ion and qua r t z - se r i c i t e - ch lo r i t e  a l te ra t ion  occur in a zone 

overlapping with but large ly  peripheral to the zone of Stage I stock- 

work veins. Within the Christmas in t rus ive complex, K -s i l i ca te -  

~ i  ~ 
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altered rocks in the central stock are flanked east and west by zones 

of f rac ture-cont ro l led quar tz -ser ic i te  a l te ra t ion  and strong p y r i t i -  

zation. In volcanic rocks quar tz -ch lo r i teopyr i te -cha lcopyr i te  veins 

are superimposed on ea r l i e r  b i o t i t i z a t i o n  and crosscut Stage I quartz- 

sul f ide veins. Beyond the zones of quar tz -ser ic i te  a l t e ra t i on ,  b i o t i t e  

rhyodacite porphyry dikes contain the p ropy l i t i c  a l te ra t ion  assemblage 

epidote-chlor i te-a lb i te-sphene.  
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Chemical analyses indicate the fol lowing changes during 

pervasive a l te ra t ion  of igneous rocks: ( I )  addit ion of Si, K, H, S, 

and Cu, and loss of Fe 3+ and Ca during intense b i o t i t i z a t i o n  of basalt ;  

(2) loss of Na and Ca, increase of Fe3+/Fe 2+, and strong H-metasomatism 

during se r i c i t i za t i on  of quartz d i o r i t e ;  and (3) increase in Ca, Na, 

and Fe3+/Fe 2+, and loss of K during intense p ropy l i t i za t ion  of b io t i t e  

rhyodacite porphyry dikes. Thorough b i o t i t i z a t i o n  of b io t i t e  grano- 

d io r i te  porphyry in the Christmas stock was largely  an isochemical 

process. 

F lu id- inc lus ion petrography reveals that Stage I veins are 

characterized by low to moderate populations of moderate-sal in i ty and 

gas-rich inclusions, and sparse but ubiquitous hal i te-bear ing inc lu-  

sions. Moderate-sal ini ty and gas-rich inclusions become less abundant, 

and hal i te-bear ing inclusions are absent in Stage I I  veins. The 

d is t r ibu t ion  of gas-rich inclusions suggests that f lu ids were boi l ing 

during Stage I mineral izat ion,  pa r t i cu la r l y  at higher levels in the 

porphyry copper system. 

A sequential two-stage model for in t rus ion,  a l te ra t ion ,  and 

mineral izat ion at Christmas is proposed. During Stage I ,  K-s i l i ca te  

a l terat ion,  stockwork veining, and chalcopyr i te-borni te mineral izat ion 

were broadly contemporaneous with emplacement of quartz d io r i t e  and 

repeated surges of b io t i t e  granodiori te porphyry. The fracture- 

control led, predominantly hyd ro l i t i c  a l tera t ion and high total  su l f ide ,  

pyr i te-chalcopyr i te mineral izat ion of Stage I I  probably commenced with 

the f i r s t  s ign i f i can t  incursion of ground water into the porphyry copper 

system. A convection cel l  model may reasonably account for the d i s t r i -  
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bution of Stage I I  a l te ra t ion  and mineral izat ion.  

At Christmas the tendency to form b io t i t e  during K-metasomatism 

of basalt has great ly expanded the dimensions of the K-s i l i ca te  

a l terat ion zone. The recognit ion and in terpre ta t ion  of secondary 

b io t i te  in mafic volcanic terranes should be an important contr ibut ion 

to future exploration for porphyry copper deposits in the region. 
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NEW DEVELOPMENTS .AT, THE CBB. IS.TMAS..MINE,. ARIZONA 

B_Z 

JOHN T. EASTLICK 

INTRODUCTION: 

The Christmas Mine, located in the Banner Mining District, is in the southwestern 

corner of Gila County, Arizona, approximately 10 milss tO the north of Winkelman along 

State Highway 77. The mine is situated on the eastern slope of the Dripping Springs 

Range about one mile to the west and 900 feet above the Gila River. Elevations range 

from 2100 feet at the Gila River to 4250 feet at the crest of the prominent ridges 

above the mine. 

Discovered in the 1880's the mine has passed through the control and ownership of 

various mining companies. The isolated location of the property, and the fluctuation 

of metal prices caused intermittent operations until World War II. According to mine 

records, production through 1954 was 1,55~,500 tons for a total of 54,969,573 pounds of 

............ _- . ........ \.____LLLI..- / 

The ore bodies at Christmas have drawn the interestof many mining companies and 

several exploration programs were initiated. Of these earlier programs, the explora- 

tory work in the deeper horizons below the 800 level by the United States Bureau of 

Mines is most significant. 

During the present three and one-half year program of development, preparition for 

a new shaft has been started; the NOo 3 shaft has been deepened 534 feet with stations 

cut at the llO0, 1300, and 1400 levels; 16,800 feet of drifts and raises have been 

driven; and 73,060 feet of diamond drill holes have been completed. 

GEOLOGIC SETTING: 

Rocks in the Dripping Springs Range are represented by ~e-Cambrian and Paleozoic 

sediments, intrusive diabase of Cambrian (?) age, extrusive andesite of Cretaceous age, 

intrusive quartz mica diorite of early Tertiary age, and intrusive basaltic and ande- 



sitic dikes of late Tertiary age. 

Sediments of the Pre-Cambrian Apache Series outcrop to the northwest of Christmas 

and are the oldest rocks exposed in the area. Above the Mescal formation of the Apache 

group are Cambrian sediments composed of the coarse pebbly Troy quartzite with a thick- 

ness of approximately 400 feet, succeeded by about 175 feet of fine-grained, argil- 

laceous, and limy quartzites. Uncomformably overlying the Cambrian quartzites are 

approximately 265 feet of Devonian Martin limestone comprised ofshaly and dolomitic 

limestones in the basal member, massive limestone in the middle horizon, and shales and 

shaly limestone in the upper member. Above the Devonian Strata are 550 feet of massive 

Mississippian Escabrosa limestone, followed by approximately 1,000 feet of Naco lime- 

stone of Pennsylvanian and Permian (?) age consisting of interbedded shaly limestones, 

shales, and limestones with local cherty and quartzitic layers. 

Intruded into the Mescal limestone and the Troy quartzite are irregular masses 

and sills of diabase. No exposures of diabase cutting rocks above the Troy have been 

noted in the area. 

Resting on the Paleozoic sediments are a thick series of undifferentiated volcanics 

consisting of andesitic flows, tuffs, flow breccias, and conglomerates. In the vicinity 

Of Christmas, the volcanics are fine to medium grained andesites consisting essentially 

of feldspar phenocrysts set in a matrix of fine, dark ferromagnesian minerals. 

All the earlier rocks are cut by a generally east-west series of quartz mica 

diorite dikes. Numerous sills and irregular apophyses extend out into the surroumzlimg~ 

rocks. These intrusives occur with several textural variations and are composed pri- 

marily of quartz, feldspar, and biotite. Generally, the smaller bodies contain vary- 

ing amounts of hornblende and biotite. In the Christmas area, the most common quartz 

mica diorite occurs as a light gray, coarse-grained, even-textured rock becoming 

porphyritic near the outer margins with large phenocrysts of quartz and feldspar in a 

fine-grained, dark ground mass. Some narrow quartz mica diorite porphyry dikes cut 
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irregularly through the main intrusive masses, probably representing a late phase of 

the same magma. 

In the Christmas mine, narrow post-mineral ~ikes of basalt and andesite cut through 

the Paleozoic sediments and the diorite intrusives. They commonly trend from slightly 

west to east of north with steep irregular dips. Two dikes along the north contact, 

varying from the general trend, strike approximately N60°E and dip steeply northwest. 

STRUCTURE: 

The Dripping Springs Range is indicated by Ransome (2) to be a complexly faulted, 

anticlinal structure. The dominant structural features of the region are the generally 

east-west trending quartz mica diorite dikes, and the series of major northwest-trend- 

ing faults. The orientation and distribution of the diorite dikes suggest that they 

were intruded along a system of steep, N70°W - NT0°E trending fissures approximately 

parallel to the axis of the regional deformation. The major faults are normal faults 

of the Basin and Range type with their hanging wall or down-thrown sides towards the 

valleys. 

At Christmas one of these major structures, the Christmas fault~separates the 

area into two geologic settings. To the west~ Naco limestone, capped by andesite~ forms 

the prominent outcrops along the steep ridges above the mine, and on the east side 

andesite comprises the predominent rock eastward to and across the Gila River. The 

surface outcrops of the quartz mica diorite, intruding the limestones to the west and 

the volcanics to the east, form an irregular elliptical outline with the long axis 

trending about N70OE across the Christmas fault zone. Development work underground 

indicates the intrusive to consist essentially of two thick dikes~ converging to the 

west towards No. 3 Shaft and to the east towards No. 4 Shaft~ with numerous branching 

sills and interfingering smaller dikes. In the footwall of the Christmas fault~ the 

greatest mass of quartz mica diorite is centered to the east of No. 3 Shaft between 

the 500 and ll00 levels where several thick sills and numerous irregular apophyses 
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extend into the adjoining limestones. 

The sediments surrounding the intrusive contacts have generally south to south- 

easterly dips of l0 ° - 20 °. Much of the original structure is obscured by later post- 

mineral faulting and by the intrusion of the quartz mica diorite, but it is apparent ~ 

that some deformation preceded the intrusives. Along the south contact zone, the 

diorite cuts across the north limb of a small anticlinal fold, and the downward 

steepening of the sedimentary beds near the north contact suggests that the North 

dike intruded along the flank of a small flexure. Compressional stresses are also 

indicated by minor bedding-plane slips, small thrust faults, and local rolls along the 

bedding. 

Pre-mineral fractures are evidenced by the numerous steep-dipping sulphide and 

quartz stringers in the diorite and in the surrounding rocks. These occur along 

definite conjugate pre-mineral fracture systems, one set consisting of essentially 

parallel fractures along the intrusive contacts, and the other set comprising of 

fractures approximately at right angles to the contacts. 

Underground the Christmas fault is exposed on the 300, 400, and 800 levels on 

the north contact, and at the portal of the 400 level on the south contact. This fault, 

with a normal displacement of approximately 1200 feet down to the east, strikes gen- 

erally N20 o - 25ow and dips 65°-75 ° northeast. Movement occurs along a 10 to 20 foot 

crushed zone with brecciated blocks and fragments of diorite, andesite, and limestone 

between several fault strands. Another paralleling structure, the Joker fault, has 

been discovered on the 800 level, 900 feet to the east of the Christmas fault. It 

strikes N10 ° - 25°W and dips 75 ° northeast with a normal displacement down to the east 

of an unknown distance. Numerous smaller faults occur throughout the three major fault 

blocks. The majority, with normal movementsof a few inches to 40 feet, have north to 

northwesterly strikes, trending obliquely to or parallel to the major structures. In 

the footwall area of the Christmas fault, two prominent east-west structures form the 
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borders of a characteristic graben. On the north side, the iSOl fault strikes gen- 

erally N7o ° - 75ow and dips 55 ° - 60 ° southwest with movement down 60 feet to the 

south. The No. S Shaft fault along the south border strikes approximately N85°W and 

dips 60 ° - 70 ° northeast with a displacement of about 150 feet down to the north. 

The age of faulting, particularly that of the major structures, has been the sub- 

ject of much discussion. There can be no argument that at least part of the dis- 

placements along the Christmas and Joker faults are post-mineral, and evidence points 

strongly, both on a regional and a local scale, to the fact that probably the major 

part, if not all, the movement was later. Displacements along the 1SO1 and the No. 3 

Shaft faults appear to be post-ore, but may reflect later post-mineral movement along 

pre-mineral fault or shear zones. The smaller northeasterly to northwesterly striking 

faults are definitely post-ore in age, cutting and displacing the sedimentary strata, 

the mineralized beds and stringers, the post-mineral basic dikes, and the diorite 

intrusive dikes and sills. 

ORE DEPOSITS: 

The known ore bodies of the Christmas mine are classified as pyro-metasomatic in 

type, occurring as replacements in metamorphosed limestones of the Naco, Escabrosa, 

and Martin formations. The relationship of the ore deposits to the intrusive is al- 

most diagrammatic. The type and intensity of mineralization varies with distance from 

the intrusive contacts, with the degree of metamorphism,with the physical and chemical 

properties of the ~edimentary rocks, and with the intensity of pre-mineral fracturing 

and shearing. 

The sedimentary rocks near the intrusive contacts are highly altered and meta- 

morphosed. In the Naco and Escabrosa limestones, garnet and marble are the principal 

contact-metamorphic products along with lesser amounts of epidote, wollastonite, 

idocrase, chlorite, and serpentine. In the Martin limestone, the lower beds are 

highly altered to serpentine, dippside, tremolite, and chlorite with garnet sparingly 
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present. Shale beds like the upper member of the Devonian are altered to fine-grained, 

banded hornfels and, in some of the thin-bedded limestones, silicification is almost 

complete. The numerous steep stringers and seams of sulphides which cut the ore de- 

posits attest the fact that much of the metallization took place after development of 

the lime silicate minerals. Mineralizing solutions, undoubtedly traveling along the 

pre-mineral fracture zones near the limestone-diorite contacts, formed the extensive 

replacement ore bodies at intersections with favorable horizons in the metamorphosed 

limestones. 

The principal metallic minerals are chalcopyrite~ bornite~ magnetite, pyrite~ 

sphalerite, and pyrrhotiteo Small amounts of galena and specular hematite are commonly 

present near the outer margins of the mineralized zones. Some minor molybdenite occurs 

sparsely in the mineralized beds~ generally localized in the siliceous and silicified 

zones. Magnetite increases with depth, becoming a predominant constituent in ores in 

the Escabrosa and Martin limestones. Oxidation was almost complete above the B00 

level, and extends locally to below the 800 level. Supergene ore minerals include 

chalcocite, native copper, copper oxides, and copper carbonates. 

Naco Limestone: 

Production up to 1953 was principally from the middle member of the Naco lime- 

stone. The deposits occur as gently dipping~ tabular replacements in garnetized zones 

between thin shale and shaly limestone beds. Peterson and Swanson (1) identify nine 

distinct ore-bearing horizons along the north contact, and eleven beds on the south 

side. Viewed on a horizontal projection (Plate I), mineralized bodies in these favor- 

able horizons, yielded ore along the entire lengths of the main intrusive contacts. 

The individual ore-bearing beds range from 5 to 12 feet in thickness and extend 

laterally 150 to 200 feet away from the contacts. Oxidation masks much of the 

character of the primary mineralization, but it is apparent that magnetite and pyrite 

were predominant against the intrusive contacts, yielding to chalcopyrite and bornite 
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in the intermediate zone, and grading to chalcopyrite, pyrite, and sphalerite with 

minor galena along the outer margins. 

Ore bodies in the Naco limestones to the east of the Christmas fault are known 

only from diamond drill hole intersections and from a few exposures on the 800 level, 

but they show the same characteristics of the deposits to the west. A 1290 foot 

diamond drill hole~ drilled from the 800 level near the center of the block between 

the Christmas and Joker faults~ cut 955 feet of sediments which definitely can be 

identified as typical Naco beds. 

Escabrosa Limestone: 

Ore bodies in the Escabrosa limestone, in contrast to the tabular flat-lying ~e- 

posits in the Naco limestone, occur as irregular, massive replacements near the ~uurtz 

mica diorite contacts. Generally, the vertical dimensions are greater than the hori- 

zontal thicknesses, the ore bodies terminating abruptly into marbleized limestone away 

from the contacts. The known ore deposits~ separated by a thick diorite sill, are in 

the upper and lo~Ter part of the formation. 

Ore bo~ies developed in the Escabrosa upper horizon on and below the 800 level show 

the common characteristics of these deposits. Intrusive relationships are generally 

complex with ore deposition occurring in blocks of limestone completely or almost sur- 

rounded by diorite. Other deposits occur as replacements of limestones in embayments 

between diorite dikes projecting westward from the main intrusives, an~ as thick, shell- 

like masses against the outer intrusive borders. The ores are usually higher in grade 

than those of the Naco with chalcopyrite, bornite, pyrite, magnetite, an~ sphalerite 

occurring in a garnet gangue. Magnetite and pyrite commonly predominate near the in- 

trusive contacts with sphalerite localized in the outer margins. 

In the lower part of the Escabrosa, ore bodies are known only from diamond drill 

hole intersections, but they show the same characteristics of deposition peripheral to 

the intrusive contacts. Other important deposits occur between the main intrusive 
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masses. 

Experience indicates that wherever the Escabrosa limestones are in contact with 

the main intrusives, sizeable ore bodies can be anticipated. 

Martin Limestone: 

The most extensive of the replacement ore bodies is found in the lower part of the 

Devonian limestones. Mineralization in this horizon, extending north and south from the 

main intrusive dikes, occurs as a flatly-dipping, massive tabular deposit. These lower 

limestones, developed to the north on the 1300 level (Plate 3) and to the south on the 

1400 level (Plate 4) have proved to be consistently mineralized over an area 2700 feet 

in width across the intrusives, and 1400 feet in length along the intrusive contacts. 

Diamond drilling to the east and west of the developed area indicate extensions to 3000 

feet along the south contact and to 2000 feet along the north contact. The lower 30 

feet of the Martin limestone, consisting of thin-bedded dolomitic and shaly limestones, 

is the most favorable zone for replacement. However, adjacent to the intrusives, where 

the intensity of metamorphism and mineralization was greatest, the ore replaces up in- 

to the lower part of the massive limestones of the middle member. 

Along the south contact, the deposit lies along the south limb of a small anti- 

clinal fold which plunges gently to the west. Mineralization extends throughout a 

thickness of 65-80 feet for at least 1300 feet along the strike and for 600 to 850 feet 

down-dip, thinning abruptly to the south and to the west. Adjacent to the north dike, 

the thicker mineralization extends with a thickness of 55-75 feet for 1600 feet parallel 

to the intrusive contact, and for 200-400 feet up-dip along the bedding, becoming thinner 

to the northwest. Between the dikes the more favorabl% thin-bedded, impure limestones 

are replaced, but mineralization above is spotty. 

Magnetite forms the predominant metallic mineral throughout the deposit, comprising 

from 15 to 25 per cent of the total content. Steep-dipping seams of anhydrite and 

gypsum are common, and local occurrences of fluorite are noted. The sulphide minerals 
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commonly show both a vertical and lateral zonal arrangement. Laterally the mineral- 

ization grades from a pyrite -- chalcopyrite zone near the intrusive borders, to a 

chalcopyrite-bornite intermediate zone, and to a pyrrhotite-pyrite-sphalerite-chalco- 

pyrite outer zone. Verti~lly in the thicker sections~ pyrite, chalcopyrite, s~halerite, 

and sometimes galena generally border a chalcopyrite-bornite central zone. 

CONCLUSION: 

Inspiration Consolidated Copper Company has developed sufficient tonnage of ore to 

warrant a mine operation. Plans and preparations have been made for a new shaft in con- 

junction with a 2500 ton-per-day mill. Culmination of these plans is expected if and 

when the present copper situation improves. 
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NACO LIMESTONE 
(PENN. 81 PERMIAN) 

CRETAcEous . . . . . . . . . .  ) ...... i~ - - i  ~, ..... e +looo' And ts!!e vo, conio__ s._. I . . . . . . . . . . . . . . . . . . . . . . . . .  
" - ~  60'  Medium grained quartz h_~L~,lende diorite si l l ,  

... persistent throughout most of the area.  

4 0 0 '  Thick bedded light to dark gray c rys ta l l ine  limestone 
with thin sholy  layers and local cher t  nodules and lenses 

500 '  Th in to  medium bedded limestone and sha le , loca l l y  
cherty  and abundantly f ossHiferous. 

63 '  Thin b.on.4~ gr.Qnular quar tz i te  .sepqratgd.by thick bedded 
gray c rys ta l l ine  l imestone WITh lOCal Shaly beds. 

-ErE 50' Fine to coors~ grained crystalline limestone, locally 
~ _ _ ~ .  cher ty  with 3 - - 5  dark shale a t  base. 

400 '  Moesive, l ightgray,  fine to coarse grained crysta l l ine  
limestone~ locally thin bedded and cher ty  in the upper part, 

i i 

- - . & ,  I 
v 

^, 1201 Coarse groined quartz mica diorite sill persi'stent over whole 
• a r e a ,  loca l l y  thick.or in Chr is tmas v i c i n i t y .  

I30'  L iqht  to dark gray~ fine to medium grained Crystalline limestone. I 

~ ..Argillaceous. and cal(;aree.us shale,  gene.rall.y highly 
sJHcifieu ana azxered to nornrels near ~onxacTs. 

ESCABROSA LS. 
(MISSISSlPIAN) 

MARTIN LIMESTONE 
(DEVONIAN) 

_ _ _ _ C j ~ B R I A  N 

t70 '  Massive l ight  gray, fine grained c r y s t a l l i n e  limestone1 
thin q,Jartzite beds in the upper part.- 

30'  Thin bedded sholy and do!omitic l imeston e . 
t75' Argillaceous and calcareous quar tz i te .  
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Y N~ Yo~k~ O ~ e r  ~,,  1956 

M~ W. @~ ROUil1~ 
Salt ~e City 

~pirs~. ~cm Consoli~ (~o!~!~ Comfy 
Ch~s~e Mine 

You au~ ~ ~Iving e ~ y  of ~s l~_t~r will be £nte~st~ in t h e  
follc~_u~ e~ract ~ the Ym~tlo~ Cousoli~ta~l Cop~er C~y's luterim 
~po~ %o sto~laex~ ~ October ~9, 19~6: 

"~8~ M~ne A~vea 

Da~el~t work so fa~ eom~lete~ ~~es an ore ~ese~ 
of IG~O00~O00 tons o~ ~ ~e cop~er ore in th~ O ~ C , ~ o l l  ~, 
Wi~h the possibility of  ~i~nal t~me~e of  IOw~r ~a~le o~'~. 
%he ~otu~e of ~rilllng ~ %he O'C~II ~, O ~  Of l~er ~e 
ha~ ~n ~ncoun~e~d in ~e~m~e l e v e l ~ .  Peesence o f  h igh  
~i~y mine~za%i~ in 8no~her a.v~a was als~ ~i8~!o~e~. The~ 
c~her ox~e oe~enees have not been su~Zici~iLl--y well ~mlua~i %o 
~a~mlt an a o ~ A ~ t e  e s % i ~ e  of tonnage  an~ ~ ~m~ t h e  e ~ e ~ t e  
addition %0 o ~  l ~ s ~ v e ~  ~r i l l  ]~ Subs~aT~l~ 

P~ese~ plaU~ ~avlsi~as a caum~t~%Or oS 2900. ton~ 
d~ilF cal~cltF~ ~esi~e~ so that it ~W be ~ e~F~nae~ as 
need~a~ The n~ M ~ d  ~uc~ic~u sh~ft ~na ~in~ e~it~en% 
~iIi b~Ve a C~l~aity Of more tha~ ~c~ the, e~pec~. ~L%~ 

p hy~icel construction on nm~e~ou~ phase~ of %he ~e~ ~LII be 
~Ii ~ed ~ e~1~v 1957~, On the t~sls o~ a ~ ~ j  
~~etion S ~ ~ ,  the Chri~ Mi~e ~h~la ~ ~lucl~ 

Drilling c~~, On otha~ ~>~'~p~es ~acen% %0 the 
Chr1~tms~ M~ue ~ t ~  ~i~fA~ant ~ ~o ~te~ 

T~al develo1~ ~st~ in the ~s%m~s azea ~%~g to 
$8p~i~0 for the flr~t nine mont~ of 19~6 ~ve ~m~ chargea ~ %  
inCOme." 

e c - F ~ 4 r o ~  
~ O ~ s  

J .  D. ~nzle 

,! 
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Nmmmb~ I, 1956 
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Mr; J. D° M~zie, V~ce ~Id~nt 
A~erle2~ Smel%~ a~ Re~n~ Co~a~y 

M~, ~o'~lRa.:r~. c o ' ~ c e ~ g  ~ e ' t ~ t ~ s  at the ~stmas 

%0 t~1:~Z% O~ %h~ ~SD~iiiti~S Of ~he p1~msa~ O:Z'e "~c~.~ 
a!%hough X ~ e  they have deveio~ a gr~a% ~ of 
~owled~e shoat the ~i~illt~s. 

th~nk Mr. Hone~man w~11 ~ ~  a bi~ 
A. S, an~ R on the cont--%Ca ~cen~te production= 
an~ ~ Welch ~ ~%~u~ ~hls in ~e c~e~ 

Mr~ Dmm~ ~i~ me %he c~he~ ~F ~t ~me d~ill 
hole a% a~ i~'700 fee~ ~ %he oI~ 79 Mine, now ~mder 

o~ s ~  So ~ ~ ~ ,  S-~ce the 79 ~ ~s 
p ~ l y  ~ ~ o~ four miles a i r l ine ,  from ~ s ~  
tl~s ~t~s~Very may be a ~ r ~ t a n ~  alth~ ~ you kno~ 
one ~, ~e ~s not make a m~e~ 

R. L, J ~ .  
F~ Wal~h 

F~ J~ I~wne~ 

o 

J . 

k 
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.Mr., Courtrigh~; ~ 
~-7.~2,,-.~ ~ .:~, 

~e ~ie~ ~ the 

ores o~ Re Ch~l~s~ the le~-~nc-o~ppe~ e~es o~ ~e ~en~e~Ari~om~ an~ ~;~e 

mi~rali~atioa ~ ~he ~i~rit~ am~ v~l~i~ i~.~-a~ ,the ChriStmas ~osit. 
Su~fac~ geel~ ~S% ~ ~h~ Ne. ~ ~ ~s ~ce~ from ~ map ~ N, P. Pe%evson~ 

~0 "b~e ~er~atl~ eE o r e  ~ep~%~ mu~ ~s %hat a% ~h.vi~%ma~. The ~isseml-n~%~ 

@n ~he s~a~e a% ~.~m~ a~ leaehe~ ana al~ed ~u%c~ps of ~io~i%e ~ vOf 

~o~im~s ~.~ e~i~. en ~he ~u~Tmce~ ~.clu~inE :%he O,Ga~rol ~, an~ S~En~i 
~% m~ns~aii~a%i.on -i.~ ~'.~e~%. FO~ %hsse reae~ ~n~ipally.~ %he area i~ con- 

- .? 
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~ b~.~?. ~'. ~Fe%~rson as ~s~U~c~c~ by En%~%l~ ~ ,his report of February ~,, Ig4~) 

(ht~si~s 

(?) 

~issis~ppia~ 

i eambrlan 

- c ' 

~ . u ~  2 8 ~  ¸ 

?Oo 

1 ~ ?  

~%~kS~ ~oS a~ sills Om e~%her side of ~.~e faul% whioh has ~e~ m~ppsd by ~ome 
a~ %h~ mor%h~sster!~ con~i~.%~en ~f %~e 8h~m%m~s faul%. Some v~iation ~as ~o%ed 
in %h~ ~pps~z~mos of %h~ dls~%~ %here may ~ %~m s~gara%e in%~slves, as En%wle%le 
has obse~ve~ ~ the Oh~i~s ~e~ bu% at ~y ~a%~ %a~ ~io~i%e is for %he mos~ ~r% 
~!~r %o tha% sf %he ~h~!s~ss~k and %hue is ~sidered a lime ~co~re=~e. 
T~e ~vi%e m/%S %he C~b~ife~O~s ~s%e~s s~ %he ~ C~e%aoeo~ voloanies~ ~ ~ll 
%h~e awe overlain in pa,~ ]by %he poS~i~srai ~ila e~g!~m~ra%e. A slender rhyoli%e 
~ike~ I¢~. %hsn %Wen%y fee% ~/~ ~id~h~ ou%s %he diorite in an eas%-%~s% ~iree%ion m~d 

" A~cor~ t~ ~s~, (se@ At%~0m~a% B) %he ~bin ilmeS%onS, w~%h %he favorable 
O'C~z~I he~ at i%~s h~s~ ~m~es %he s~f~oe ~b~%1% s~e ~/ile wee% Of the l~!~e~ ~ioz~%e 
mass~ h~ver, Jus% sou~h ~f %he Ch~i~ms fa~l% nes~ the h~%%~m ~f a ~ully %he w~Iter 
~bse~e~ some 25 fes5 of &~ra~=~reen s~ ~!e %~h~h ~Isse~7 ~es~m~les %he-Sa~%a 
Ca%el. ~ma shale ~ae~l~i~ %he ~In !~S%o~ at %he Lm~d~-Arizona ~-~.i~e. ~% is 
~liev~ %hat the limeston~ imm~dia%~Ty ~v~rlxinE %hls small exp~s~ of ~le ~pre- 
~n%s %he O'Oarr~i~"~,~ a% %h~ ~s~ of %he M~%In f~%isn. Th~se fla%-l~ shale 
:.~ ~mesto~ beds ~erm~ns%e ~r~p%ly a~aln~% %he Obl~iS%maz f~=l% on %he ns~%h~ llmi%~ 
..%h~ ~%e~Op (~f %he O!ca~l bed) ~un area S ~  ;~O0 fee% sq~e in %he bo%%,m ~f 

A vet-/mln~r 8mom%% of mi~railza%i~n wa~ n~%e~ in ~e ar~a. This occurs 
.~~,~t exclu~iv~ i~ th~ ~/~st~ne j~s% s~U%h o~ ~h~ Chris%~ms fault, as ~ z ~ o w  
(le~S %ban eWO fee% in ~id%'h) dis¢on%~o~s vefuns ~n%~S ~S%y ~ 0 ~  ~ssan 
.~Aal ~i~h black ma~S~ ~aes an~ ~mal! ~m~an%s ef blue ~opp~r ~bonates, 



e 
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h~Ing i ~  %~ miles n~r%h~% @f ~e b~mi~%ma~ Mine. The ~p~sit is ~rib~ 

fo~ ~fa m~e.  Thls~o~b%m~i~ ~ vein obse~led by %he ",~te~. 

.f minsr~za%io~ au~ ~itawa%ion. i f~ ~pe~ks of- iimonlt~ aft~ pyrite were 

' . " ~S ~b~ei~V~i in place, I~0 ~vid~nce ~ ~a~ne% o~ ~%her so-call8~ silicates, ~a~ 

~ O S e S  of oem~Scm ~ the are~ northwes% of the Ohris%mss Mine. B~%h ef %hese 
alr~ alia~ao~Fi~,~ ~ ~ sxt~nSiv~ aiss~na%ed suIphi=e m/un~Z~u!~s~%zen in %he ~I 

• ~ : ~  c ~ o i ~ .  ~ e  ~ o~ the ~ o ~ ,  o ~ ~  ~ I ~ " ~  ~ u ~  

aiss~a%ea mine~iiZ~%ion o~eurs fo~ the ~os% ~r% in ~ones 0~" e~s~.~ies~ nea=ly 

t! ~Z~u~t ~ Of ~e  c~iori~e is qui~ fresh ~ppea~i~g ~u~ e~n%atn~ no v e i ~ t n g  or 
,%her evidence of mineralization. Th~ she~%e~ ~n~ mlmeral~e~ ~ne~ sh~w assa~ 

~ ran~in~ ~ .2~ %o 1.0% eOpl~r, averaging perhaps abou~ 0.4% a~ce~n~ %o ~nt~Is~e. 

eaB~WeB% ~re~%~Bn~ emnf~mmin~ %o %~e %~e~ of the ~i~ pa%%ei~ in %he vloini%y, 
The~ ex%e~i f r~ %h~ ~es%?~ edge ~f~he Ch~Is~s aep~si% %~ %he ~ila Rive~ on 

%en~In~ b~t~ fe~ ten~ of ~% In%~ the volcautO~ e,,.~l appe~ to %ermfua~e 
~a~her ab~Irbly i~ %h~ i~S%~ne. ~ ~o%./~'~ as I observea on a ~rief vlsi% ~e: 
~e 300 i~vel nor~s% of ~he ~. ~ mmi~, %he oi~ in ~ar~e%IZea ilme~t~ae ~n- 
%ai~s numerouS ~azallel veinle%s ~f p~%e-~h~oF2Ti%e persis%~n~ly ~m~nling :¢aB~%~ J 

~i °~ ,~i • ~ ~ ::~ 
~i~ ~. 
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~e near-mar~i~ hen~r:::o.f the dhris~ ~'pesit as se i~r ~ev~lep~d~ cer%~ 
offers no ancourage~nt to search for m~re of sash ma~e~ial~ eepee~ally a% depths 

m~iizatio~ ~ ~he ~e~%~e "~ voleanle~ on-~he surraee~ mean~ I ~el.~, ~na~ 

Heweq~-~.~-%~ne-~.~-n~.e~-•~t~e~nat.,e~ minereliza%lon ~ a l t e ra t i on  ek~ervea-in the 

,/ 

%':i" "~ '~. • .; . 

e d io!i%~ ou_%crg~_ oocurr ~. in ~e zone we~% of the No. ~ ~ near %he apF~-e~ 
~uneture of th~ ~or~h ~nd s~ ~n~act ore zones~ east of  ~he Chris~me~ f~l% 
minemm!iza%ion appears a~l~az~e~ ~ak ~d al%~ration 18 definitely quite feeble, 

At 2 

o~ sha%~eria~ ant! shea~i~g~ J u ~ t = g  ~ ~he ou~crop~ ~he ~ r ~ g e ~  ez ~ ~ ~ e r a ~ -  
z~i~a ha~ been aae~u~ly probed b~ e~Ioratlon ~rlf~ on the Chili~o ~ ~ .  
A ~Ii bo~V ef ~seminat~d ~op~eri~ine~allzatio n wa~ found here in ~he ~a~ase~ 
J, Pollock eerie ~ed a ~ssi~e ~ to three million %eros o~ .8% e~pp~r ~re in his 
Chilite r~o~ ~f September 18~ 1947o Ineiden%all~ ero~c~ ha~ S~ipp~ @i~ %~he 

imp~ ~epla~emen~ ~rebodies ~h~t quite likely existed in ~he lime~v~n~ ac~a~e 

E~esion .~ n~.,n~ache~ ~e pre~ria~ ~!es~ ~Ime~one which ~m~e~S ~he 
Tro~ Q~r~zi%e~ b~ the. ~a~a~e in %he ~h~l~e ~me appear~ ~e have ~epe~ ou~ 
m~eh ~f %his be~, ~mall.~. ~ ef l~.~es%one are represen~e~ a~ i~elusiens of %~e 
Mescel f~r~atien .i~. the ~5ase on map~i aecemp~ylng ~ames Po ~llOek's ~eper~ e~ 

~re ~ ~e ~e~ ~ bsl i~v~,  tO ~e. p :hy~i~l e~re=e=t O~ %he be~ ~%her ~ ~Dy 
special receptivity f o r  chem!~ rea/~o~S~ The bed. imm~ki~ely overlies a thi~ shale  
horiz~, the Santa Catelina~ whlah ~ivides ~wo thi~k a~ relatively Incempe%e~ rsak 
unit~ -- limestone and ~zi~eo Thi~ shale is %he Io~ie~ ~r %~ re~ev~ 
stresses an~ ~hus bee.me a he~din~ fa~l% zene~ prod~cln~ in ~he w~ll ~ek~ fra~%Ure~ 

i~ re~!aee~ent of the limestone -- i~ ~ ease %he O'Car~l be~, in ~ nanking ~AA, 

e e ~ r e "  es~e~ially from ~h~ ~%a~!~ e~ or~. ~'~e ~o~e ma~m~ ~s ~ppar ~ 

copper ~epo~l%~. In ~CUpyln~ ~e~e Z~neS: ~ ~eli~ified ~ie~i%e ~ s  "in line" 
~'Or ,sheWing w~erever ~S~es %~%'e rene~e~"-~r e~n%im~ ~ub~e~uently~ rising 
selmtion~ foll~ing %he ITac%ur~pat~ern, replaced the ~a~na%e r~eks with varleuS 

.... / " :i L '~ • 
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s ~ o r e o ~ n ~  in  %he I ~ s t o n e s  ~ d  ~he 
~ua~s mica ~i~ ~t@62~ norTbh~s ~ of ~ Chrlst~a~ Min~ %he me~t ~favorabie 
fea%~e is aon~idered ~0 ~ ~e gen~ la~ of evldenee of mineraliza%io~ on the 
~fa~. The l~s~ne~horiz~n generally" ~elleved m~ favorable, ~he O,Carr~l b e ~  
and several h ~  fee% O~ hi~har ~ds, a~ well e~p~sed nea~ ths ~i~ri%e e~n~e~, 
an~ a~ for %he mo~ pa~t ~%~ fresh and ~maf~ec,te~ By ~i~a~e or ~ulphide mlne~aS~ 
zetion ~ in ~n%raS~ %o' ~ae ~ I d ~ z ~ a d  garn~%ization ~n %he limes%~e~ a ~  %he - 
C hztis,~tas st~k. it is b e ~ e v ~  unl ikely  ~ha~ th~ garne~i~ation, ~r sulphide reinstall.- 

in ~h~ Chrts'lm~s d~p~si'~,, The =~,'aeral~ aeeep~d ~h~=r'~r is~ ~ believe, ~a~ So ~ 
cen~a~ ~am~r~hism is ¢~atr~lled e~se~%ially by i~aetureS ~,r ~amlts. ~n.~e ~A~e 
s%~ek~, a~s~-cla~ with %he Christmas and L~nd~n-~ma dep~slts we fLn~ a~m~au~ 
n~aene, e e f  .mln~rali~ea ~ra~tu~ss or ~hears~ in the dleri~ ~te~k~hwe~t of %he 

I~ iS Considered ~V~n~ in ~he di~trie~ ~m~er son,lactation tha~ the ~hy~al 
rather t~ the chemical a~%s ~ likely the rues% im~t in %he fem~i~. O~ 
ore~ -- that e~e~S~v~.~ ahat~ing ana ~h~aring of ~ reck ~s ~1%aI to the in~r~- 
duc~iam of ore solutions ~ich ~e~l~eed ilm~%one, more likely on a basis of' pr~xlmi%~ 
ra~her than pari%y. The di~ri%e Stoeks are ceneldere~ e~Sen%ial lea%rares, %mr no% 
closely aria directly ~%e~d ~o ~he ore, exeep~ %~ the extent ~ha~ ~hey have determined 

hozlzon of ~h~ !line,tone ~ around the mnmlmeralizs~ ~iorit~ in~mslve z~ses north.s,, 

~t is re.~mmende~ ~ the a~e~ be dropped ~ far,be'e ~n~Idera~i~n, 

. . . -_ . / 

. ~ • i ̧  
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AMERICAN HMELTING AND REFINING COMPANY 
Tucson " ~ ~ ~ _/~i~ : LAriz0na 
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.MEMORANDUM FOR MR. COURTRIGHT 

Aa-7,3.S 

• July !0, 1950: 

< 

"•CHRISTMAS AREA., 
. "Saddle Mountain District-. 

i i 

~ " About > this time.last year Mr. Pollock recommendec 
of the area northwest of~Christmas Mine, .where intrusives. 
to the Christmas have been mapped by Ransome and~Ross. 

it ~ . ' . . ~ ..... " *avon!an) ~ l i m e .  i, .~. . i  ,,i: is suggested that-the O'Carroll bed,~of the Martin 
stone may be~ a favorable prospect for exploration Becaus@ ~of,~its .susceptibility ~. ~ ~ 
to 'replacement near-intrusives at Magma andat the ChristmaS~:.~tt~et~ve ~ re~. ~. !~. 

~ placement orebodies, of. ~ lead.zinc or copper .could. mineralizatiC0nceivably~ " e~st at ithls ~i ~. i " : ~i ~I~ 
horizon with only weak or indirect evidence of )n~'.Zinding".its~way~i < ~I.~L ~ 
through some 1,O00 to 1,<500, feet of overlying!limestones ,~o-surface~. In . ~ ~i i!i~ii ~ 
letter of July !~, 1949, copyto Mr, Landwehx I endorsed .a " i of/inves. ~i I L. ~-~. - • , progra~ 
tigation. " . . . .  ~ ~  

Mr. Pollock was unable to follow through on,.the recommendati0n before i?i~:~i i ,: 
going to Peru but l believe thatthe ~ problemSinvolved~here..st~iil i.warrantla • '-L i~ ~ ~:"/~,, ~, 
conscientious study-to., either point up or to dlscount~ the impl~cationS.: ~ of, '~!i: ~ ~: i~!-~, ',~ i i~:i.li~ ~ 
hidden replacement, ores at depth. It is the ~ype <of Study whiBh, in suggest-~g, ~, :~:~ 
that you undertake it, I believe you will :welcome as something,of a i~CRa~nge~~-i'~iil :: i~ 
from your disseminated copper studies. Here • the prob!ems :~.for solution~will~ ~,~. -~i ~.. 
combine stratigraphy, structure,0re •habitat and the relations, of "parent, intru- ~~': ~ 
sives",. Please see my ~Nemorandum 0f Aprll ~ 23, 1949, "on unpublished~.vr~ck coiunm.-i I ~i :~.~. i~ ~ 

....... " Mine ' contaln thorougn coverage You will find our files .on the Christmas 
and ofcourse a knowledge, of ~he Christmas ~ re ~.~.occurrenc@ ~. is a< necessarylprelu~e ~ :~. ~ '~ 
to the regional study.:< Howe~er, we do.not o f ' Consider the Lmine .iitself O present ~~ 
interest f0r exploration pu~ose so~-~As.~ you Will recognize ~i~he ~ London ~Arizo~~ i ~ ~;, 

. still fur , the west mineralization lles west of the Dhristmas and ~ ther to iS"the~ i~ -~ 
Chilito copper prospect ~which!~:we examined some-~time agoe I do.not believe the -~I~ i, ~L 
Chilito requires any further attention, 

I W o u l d  i s u g g e ~ s t . ~ S h a ~  t h e  o v e r , a l ! ( : ~ r e . s u l t s ~ i ~ , o f . t h e ,  e x a m i n a t i o n  s h o u l d :  - i i ~ i  ::~ 
either (a) pr~e any need for future inquiry or~ 
(b) should •show .basis for planning a more concerto 
in selected areas. In any event, the-aerial photo 
this ~initial reconnaissance are. available forp~p 

era data than Ransome's scale ofmapping~ and-a gen~ 
original work should be prepared to. illustrate ~ the. 
Whetheror not time in the field to accomplish th: L 
or a week or so is ~of course dependent on what the 

LKW:ar 
cc: WRLandwehr ~ 

• ~ • '~-• ,••I• •• ~ • ~ • 

i WILSO N 

k "•:r 



/~ ! I,'~ I--I IFIELD EXAMINATION 

I 
(' ,-. Inde 

~ TERATURE SEARCH 

Section I General Indexirig 
(~ Name{s) of Prooe~ty or Area 

CHRISTMAS MINE, Banner H in ing  D i s t r i c t  

(~ Lat;lude J(2~) Longitude 

33 ° 4' I 110 ° 45' 

Section I1 Sources of Inforrnotion 

O Ailii° 
FILE [~] Mine Tour 

~_) Country I(~) Slate or Province 

LI.S .A. I A r i zona  
( ~  Co. Or M~p Sheet  ( ~  Fil~ or Gora NO. 

Gi la  Co. Aa-7 .2 .3B 
18~Mer. Tws I l Rng" Sec.}(~E,omined a, ~2~lCk~Oote 

l See below 2/2/77 
4S 116E i~ o.ice " ~i.,d ooys 

J~ Tucson One 
Examined by: JRKing, DHSmith, Jr. DJKrasowski, 

and ORadislao ' Typed: 2/9/77 
@References 

Authgr Date Title 

Cook, D. 1977 

Eastlick, J.R. 1968 

Pete rson ] 956 

Publications Vgl. [NQ. 

Tour guide; geologist, Inspiration Cooper Co. ~: 

Geology of the Christmas Mine .... Graton & Sales-Ore Deps. 

Geology of the Christmas /4ine t USGS Bull. I027H 

Section III Appraisal 
(~) Recommendations ' 

Action Now 
~ Too Low Grade 

Too' Small 
[ ~  Ownership Problem 

Access Problem 

Excel l e n : , L u ~  
~) Num. Drill Holes, 

@ 
] Past Producer 

Producer 

D Mineral Deposit 

] Prospect 

(~) Excavations 

Gaologic Concept 

] Geochem Anomaly 

[ ~  Geophy. Anoinaly 

[ ]  

Approx.  Total  Footage 

{~) Spectra. Analysis Attached @ Assays Attached 

(~) Production. 
Commodity Tons Grade 

Cu ~6000/dy 0.6% 

([~) Reserves 
[ ]  Meo~,ured []~ Estimated • 

Commodity " -'~r'~r~ 1 bs • ~..-~a:~m 

Open F i t  Cu 25I ,~)00,000 
Underqrnd Cu 567,000,000 

® 
Geochem Results Attached 

Section IV Geologic Data 

(~lCamrnodity or Contained Metals Cu, Ag, Zn, A u  

~)Ore Minerals- Major 

O Host Rocks- Major 

Age of Host Rocks 

Nature of Exposures 

Coy Bn Minor Soh 

Limestones Diorite por's. Minor And. vol. 

Paleozoic Laramide ( ?56 my) Cretaceous 

@ALteration Lms - contact metasomatic tactite around biotitized dior. oar. stock. 

(~ Structure 

(~ Total Extent 

Post-rain. Christmas-Joker faults disolaced eastern half of deposit down. 

(~ Ore Occurrence Ore grade strictly from tactites, dior. oar. average between 

0.27~ & 0.4~ Cu. 

(~Age of Mineralizetion (9-) 56 m.y. 

(~ Conclusions and Recommendations See attached sheets for zonation patterns. 

Note: that the stockwork qtz. veining in the diorite oar. carries only minor 

sulfide mineralization; 

: that tloS 2 is sinaularly absent; 

. comoetitor activite -- Phe!ps Dodge deep drilling 1975? two to three miles 

southeast of mine, sec. 4, RI6E, T5S. 

(Far acJditionol soace use extra sheets! 



. . ,  LOGICAL SOCIETY DINNER M E E ' T I N ~  

1~esaay, ~eDruaty 3, 1981 --~----~ 

THE HILTON INN, 1601 Miracle Mile Strip 

---"~SPF~.KER: David S. Cook 

SUBJECT: Update on the geology of the Christmas Mine 
\ 

Dinner reservations must be made before 
5:00 p.m. on the Friday prior to the meeting 
date. 

SOCIAL HOUR 6:00 p.m. 
DINNER 7:00 p.m. 
MEETING 8:00 p.m. 

MEMBER'S DINNER $7.00 
NONMEMBER'S DINNER $9.00 
STUDENT DINNER $3.50 

Late Reservations: Call 747-0770 

f f v e n u e  

85705 

J 
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INSPI N CONSOLIDATED COPI)ER 
• . . 

CHRISTMAS DIVISION 

~NY 

A 

MINING INFO~TION 

Mining Method: Open ,Pit (7-Day-24 Hour) 
(Underground Operations ceased in 1966) 

Pit Slope: i to I (20 ft. benches with safety bench every 40') 

Stripping Ratio: 5.0 to 1.0 

Mill Capacity: 

Recovery Method: 

5,600 TPD 

Sulfide Flotation 

Average Ore Grade: 0 , 6 0 %  Cu . . . .  

Ore Reserves 

Equipment: 

(ibs. of cu): 

DrilLs : 

Open Pit - 251,000,000 Ibs. 

Underground - 567,000,000 ibs. 

l i ;  
2 Robbins Rotary 
1 Ingersoll-Rand Rotary 

• - 1 3  ,, " 

~ q , -  a.~ 2 4." ) 
. . /  

Trucks: 16 Caterpillar 769B 35 ton 

Loaders: 7 Caterpillar 988 w/6 yd bucket 

Ore Reserves from 1975 Inspiratio~L Annual Report 

.1, .  2<.,:.> , , ' o ~ .  . 1 < , ?  ,&~, / ~ d O ~ c ~  ~-, 
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Copy of Report by Harrison Schmitt, ~V~ning Geologist, Silver City 
on CHRISTMAS MINE~ BANNER DISTRICT~ GILA CO.~ ARIZONA 

Mr. W. Lo Allison~ President 
Riviera Mines Company 
Christmas, Arizona 

subject: Interim appraisal of the Chrlstmas mine 

Mr. Morris Blumberg stated that he would like to have certain 
engineering and geological data on the Christmas mine. You have 
instructed me to write this report for his and your use. 

General 

The geographic data have been covered in many previous reports. 
It is sufficient to note that the property is I0 miles north of the 
Hayden sme!ter~ and 33 miles south of Globe~ Arizona. The elevation 
of the collar of the main No. 3 shaft is 3=0~2 ft. The Gila River 
canyon, about one mile east~ is at about 2,050 ft. or about 1,000 
ft. lower. At this point is a terminous of an !i mile railroad spur 
of the Souther~ Pacific R.R. that extends north from the Hayden 
smelter. A good but steep road extends from the railroad terminal 
to the mine. Globe; Winkelman and Nayden can be reachedby fair 
mountain roads. Water for the mill is obtained from a well in the 
gravel of the Gila River. A 6-inch pipeline has been laid to the 
mill. The lift is about 700 ft. Power is obtained from a 66,000 V. 
power line that passes over the property. Some local company houses 
are available for the staff and labor and more are being built° 

The mine is now served by a S-compartment shaft 9~5 ft. deep. 
The compartments are ~ x 5 -~, There is an adequate hoist and 
three compressors with a total rated capacity of around 2450 C.FoM. 
Near the shaft a new change house has been built° There is a maehlne 
and blacksmith shop. A timber framing shed is now being built. 

The mil~ is about 2,500 ft. east of the mine and 400 ft. lower. 
The ore reaches the mill by means of a $,OOO ft. t~am from the No. 3 
shaft, 2,000 ft. of which is an adit on the 400 ft. level. The mill 
iS now operatlng at a capacity of 200 tons a day. This can be easily 
~aised to 500 tons a day with equipment no~ in the mill and about to 
be installed. 

By careful planning and a moderate expenditure the ~haft capa~ 
city can be raised to 500 tons ~f ore daily. 

The Christmas mi~e~allza~ion is contact pyrometasomatic ("con- 
tact metamorphic!') in t~e~ .The ore ~eplaces limestone at the 
contact of a plu~like quartz diorite intrusive. The gangue is 
largely garnet with minor mag~etite and talc. The average width of 
the ore zone is about 100 ft., but locally a width of i50 ft. or 
more is attained. The ore usually occurs in beds of from 5 ~ 70 ft. 
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Chr&s ~mas ~ine--Ha~r~son Scnmi~, ~Re o~ t . 

in thickness. Aminor amount is found in vertically tabular bodies 
along contacts and thenew ore on the north contact Below the 770 
ft. level is a more or less pod-llke mass extending more than 600 ft. 
along the strlke. It is at least 150 ft. high in one place and 
averages about lO0 ft. wide. It reaches and extends to an unknown 
depth below the floor of the 905 ft. level. 

The total length of ore bearing po~hyryplug contact is about 
4~000 ft. Above the 500 level most of the ore p~duced was partially 
or wholly oxidized. Some of it was smelted dlreotly on the property~ 
some was shlpped to Hayden for use as a flux ore and some BOO,000 t0ns 
was milled locally. Altogether I~517,04~ tons of ore avera4~ing 2.408% 
Cu was mined up to December 19, 1953. This was largely from above the 
500 ft. leVel~ but includes ore from block 7~ now being mined on the 
north contact. 

The ore was all in the 2ennsyivanian limestones and shales now 
called the Galiuro iimestone. This fo~natlon is roughly e~.ivalent 
to the Magdalena limestone at Hanover~ New Mexico. The new ore occ~r- 
ing on and below the 770 ft. level appears to be in the Mississipp!an 
and Devonian lime.stones. These are looally called the Escobrosa and 
Martin llmestones~ The Escobrosa is roughly equivalent to the Lake 
Valleyllmestone at I~nover~ NewMexico. 

Throughout southwestern: Arizona the Escobr~sa and MaDtin llme- 
stones are especially favorable horizons and the Lake Valley is the 
most favorable horizon in western New Mexico and particularly at 
Hanover, New Mexico. The lower levels of the mine then, are just 
penetratin~ the favorable lower limestone horizons. It appears signi- 
ficant that the grade of the ore on the 770 and 905 levels as well as 
that in dril! holes below these'levels is higher than the average of 
the levels above the 500 ft. level. The ground between the 7TOand 
500 ft~ levels is not well known, but to date appears to be less 
attractive than the grou~%d below the 770. 

The diamond drill data on hand indicate that in the viclnityo£ 
the No. 3 shaft the deepest ore known bottoms on "sandstone" and 
"quartzite." This is as deep as 490 ft. below the 905 ft. level on 
the north contact. On the south contact the ore bottoms on "quartz- 
ite" 565 ft. below the same level. ~le average known depth Of the 
ore in this area then is 525 ft. below the 905 ft. level. Bemause 
of the formation dip the quartzite contact would be deepem eastward 
toward the Christmas fault. 

This fault has a throw of more than 1,800 ft. and bounds the ore 
bodies on the east side of the mine. I the hanging wal~ of this 
fault the remainder (more than one-half);of the contact zone around 
the po~phyz~ plug should exist. This affords a good probabilit~of 
extending the llfe of the mine but will entail some costly develop- 
mentwork. 

Andesitic volcanic rocks, also in the hanging wall of this fault, 
but exposed at the surface~ are mineralized by low grade copper mino 
ex~als, The boundaries of this minerallzation are not known, but the 
"ore" is 1,500 ft. deep at the No. 4 shaft and an alteration blot in 
the vicinity measures about B~OOOby 5,000 ft. The ground in the 
immediate vicinity of the No. 4 shaft averages about .~5%cu. 
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Ore Reserves 

No attempt will be made to submit a detailed ore reserve report. 
The gross possibilities, however, appear to be of critical interest. 
As noted earlier the contact zone on the foot-wall of the Christmas 
fault, i.e., thepresent mining area, has produced i~517,0~ tons of 
ore~ whlchaveraged 2.~08%Cu. This production was from the surface 
downto the 905 ft. level, but most of it came f~om above ~he 500 ft 
level. In the vicinity Of the No. 3 shaft which is on the west side 
of the zone~ the ore is known to extend to at least 700 St. below 
the 7TO ft, level. Since the formation dip is southeast and the 
Christmas fault dips 70 degrees east of the volume of ground avail- 
able as a host for ore below this level is about equivalent to that 
above it. Thus the lower country shouldproduce at least as much as 
the upper country. Actually now it appears to have a greater concen~ 
tration of ore per vertical foot. The grade of the ore avers~es 
about 25 per cent better also as revealed by the development so far 
done. 

in more detail the ore solar developed below the 770 level is 
as foilows: 

The development of the north contact ore is more advanced than 
the other areas. It has been done by diamond drilling, drifting~ 
raising and by stoping. Thearea most thoroughly developed (block 72) 
is now beingstoped. It is 30Oft. long along the strikes and aver- 
ages about i00 ft. wide and 130 ft. high. The gross volume would be 
equivalent to 390,000 tons, but because of a small limestone core, 
the reserve has.been estlmatedat 300,000 tons. About 60,000 tons of 
3.8~% Cuore has been extracted from this block by means of irregular 
workings and "Golden Queen" slots recently started by the Riviera 
Mining Company. 

• A few months befoz~ the Riviera Company started activeoperations 
Mr. George Freeman under my direction cut 50 samples at regularly 
spaced intervals on the several levels and sub-levels driven in this 
ore body. The average assay of the samples was 3.68% Cu. 

Extending east from this ore body but beyond a 50 ft. wide PoT- 
phyry cross-dike or "finger dike" a drift on the791 ft. level has 
been driven for a distance of 235 ft. in ore. This working produced 
2,620 tons of ore ~hich was shipped to the Smelter. The average 
smelter assay was 4.56% Cu. This ore is the northeastern extenslon 
of the main ore body. If it retains the same vertical cross-secti@n 
as the latter ore it represents 300,000 tons of additional ore. The 
distance from the face of the above drift to the Christmas fault~ 
where any eastward extension of ore will be cut off~ is ~50 ft. If, 
on a more tenuous basis~ we extend the ore body northeastward over 
this interval using the same vertical cross-sectlon we can estimate 
an addltional 585~000 tons of ore. 
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North contact ore reserve between 905 and 770 ft. levels 
Recapitulation 

Block 72 
793 Dr 
To Y~uas Fault 

Tons Grade % Cu* 

.~0~000 3.32 
oo';ooo 

- 

I, 125,000 3.75 

*Reduced by lO per cent for probable sampling and dilution 
error. 

Some of this ore may dip below the 905 ft. level aslit is fol- 
lowed eastward, bu~ ~here is as yet no firm indication that it does 
this. Recent expe~ience suggests that a dil~tion factor of 20per 
cent is too conservative because the ore body is so large that slough- 
ingf~om the waste wall contacts is rarely substantial. 

The south contact below the 770 ft. level and above the 905 St. 
levellhas beenonly slightly developed and only in the vicinity of 
the No. 3 shaft 8tatlon. This station has exposed a height of 27~ fto 
of 3.42%ore and three diamond drill holes drilled from the 770 level 
cut ore above the 905 level. The average of four ore penetrations is 
2.95%~u. These may represent beds oP vePtlcally tabular ore elongated 
along the porphyry contact. Thus it is difficult to estimate the 
amount of ore% but there must be a minimum of 50,000 tons since two 
of the penetrations (the shaft and DDH 5~8) are over 25 ft. hiEh and 
could represent ~ horizontal sections at least 50 ft. on a side. 

Besides the north and south contact there are two other blocks 
of ground between the 770 and 905 levels that contain ore. These are 
in a "finger" or dike country ~00 ft. and 600 ft. respectively north- 
west of the No. 3 shaft. Block ~ is below the 773 drift from which 
ore with an average width of 8 ft. has been mined along a dike contact. 
Two diamond drill holes have cut the ore belo~ the 770 and above the 
905 level. The ore in these penetrations average I0 ft. wide along 
the dike contact and 3.15% Cu in grade. Taking a strike length of 250 
ft. and a height of 130 ft. we can estimate 32,500 tons. 

A third hole, USBM No. 3, cut 20 ft. of ore that averages 3.~8% 
Cu. This appears to be a bed between the two porphyry dikes or 
"fingers" and could be 16 ft. thick. It may represent ore at least 
50 ft. in a side. This would be equivalent to ~,O00 tons. 

The fourth block of 8round is below old 771 stope which was in 
the 770 level. High grade ore occurred in the floor of this stope 
and should extend down to the 905 level. The tons per vertlcal fo©~ 
is abou~ 500 so here we can safely estimate 25,000 tons of possible 
reserve. The grade should exceed 3.0%. 
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Recapitulatlon of ore between 770 and 905 levels: 

Tons 

North Contact I~125,000 
South Contact 50,000 
Block~ 36~500 
Below 771 stope. __~,~0~00 

Total 1,236,500 

*After 10%reductlon for dilution. 

Grade % Cu* 

3.75 
2.66 
~.83 

3.67 

On the south contact as on the north contact a great volume of 
g~und remains unprospecte~. This amounts to 2,000 lineal feet of 
contact. The partially developed south contact ore occupies 300 ft. 
of the contact so a minimum of 333~000 tons should remain undeveloped 
on the south contact between the 905 and 770 levels. 

The ground below the 905 level that is known to contain ore ex- 
tends to at least 550 ft. below the 905 level where ~uartzlte comes 
in. At some time a level at least as deep as a 1,500 St. level w111 
presumably be driven. Two diamond drill holes= Nos. 23D and 2~E have 
intersected siEnificant runs of ore. DDH 2~E cu~ ore 23 ft. high on 
the north contact ~hat averages 9.53% Cu. The bottom of this is 230 
ft. below the 905 level. DDH 23D on the south contact 700 ft east 
of the shaft cut ore that averages 3.21% Cu fop a helght of 32 ft. 
and when some low grade is included 2.~3% Cu for a height of 80 ft. 
The bottom of this ore is 360 ft. below the 905 level. This same hole 
cut ore at a still greater depth averaging 2.76% Cu for a heiEht of 
50 ft. ~en lower grade ground is included a height of 65 ft. aver~. 
ages 2.63% Cu and a height of 85 ft. averages 2.55% Cu. The bottom 
of this ore is 565 ft. below the 905 level. Presumably a~ both ore 
intersections the maximum heights of 80 ft. and 85 ft. will be mined. 

T h e s e  p e n e t r a t l o n s r e p r e s e n t  l a r g e  t o n n a g e ~  o f  o r e  i f  ~,l~ey c u t  
beds~ but.probably lesser tonnages ifthey cut ore on porphyry eon- 
facts. Until more holes are d~illed a tonn~e estimate is nearly 
meaningless, but itls obvious that an expectation of at least several 
hundred thousand tons is not too llberal. 
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0~e Reserves - Recapitulation 

. 

Between 770and 905 levels 

Block or womk~r~/ 
Positive Probable 

Geologlcelly Grade 
Possible Total % Cu* 

North  Contact 200,000 ~0,000 2~0,000 
793 Dr " 50,000 50,000 200,.000 300,000 ~ 3 ~  
7~3 Dr ~o 56900  3 .,0oo  85000 . *) 

S6u~h Co-%act 
30~ ft Of contact 
near No. 3 shaft 
2000 f~.of contaet 
~emaininE 

Block A~ 

I0,000 ~0,000 50~000 2.66 

333,000 333,000 - 
10,000 ~2,500 32,500 2.8~ 

DDH USBMNo.3 1,O00 3~000 4,000 3.13 

Below 905 level 50,000 50,000 ZOO, 000 ~ 200,000 (:3 • O) 

Grand Total 321,000 280,500 1,168,000. 1,769.500 3~61 

• Reduced i0% for p~obable dilution and sempli~er~orS. 

The best method or methods of mining to extract the various ome 
bodies on the 905 level is not yet apparent. The g~ound is heavler 
than it was on the upper levels of %he mine where open stoplnE with 
pillars was the rule. The heavler gzgund can~ of course~ be mined by 
square settinE, but a method that would use less ~Imberandobtaln a 
hi~her ton per man shlft production would~ of course~be p~eferable. 
In bloom 7e the "Golden Queen" slotmethod is belng trled, b~t this 
may not be the method finally adopted in this area. 

/ 

Much of the development work requires no timber but roof bo1~- 
In~ is found advantageous for Some of the drifts where timber would 
be needed otherwise. Even so, some tlmbemwill be needed in some 
drlf~s and particularly in raises through ore. 

In the estimates on development costs to follow $30 a foot for 
direct costs is used. This was about right a few months ago, but 
the recently improved labor efficiency may make it posslble to do 
the work for a lower figure at this time. 

In order to maintain the proposed and nearly attained rate of 
production, (i.e. 200tons), IShould think that a round in three 
headlnEs dailx or about 12 ft. a day wil~ be needed for some time 
wlth the posslblllty that thls rate can be later reduced because of 
the hitch tons of ore per vemCical foot now evident between the 770 
and 905 levels. This would cost about $360 a day om $1.80 per ton 
of ore. After about three months when 900 ft. of work will have 
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been done it should be Possible to hale this rate. This would cost 
$.90 a ton o~ ore mined. About one shift of diamond drilling~lll 
be neededcontinuously. This would ~ost about  $I00 a day or $.50 a 
ton. The normal development cost, then, for the 200 ton daily rate 
of production would be about $1.A 0 a ton. This should be considered 
a current directcost. The extra work to be done the first three 
months can be consldered a eapltal charge for elther daily rate of 
production selected. It would amount to $13,5OO for the lower rate 
and $33,750 for the nigher rate. 

To get the mine in shape for a 500 ton daily rate will require 
more detailed planning and estimates than it is possible to make in 
this report. The operators say that the ore and waste to be moved in 
the shaft at thls rate can be provided fOr  b~ using double-decked 
cages. PoSsibly they will want to ~o to skip hoistlng. But for this 
a large expenditure for shaft pockets would be needed. 

The development work should proceed at two and one-half times' 
the rate given above for the 200 tons a day rate of mlnlng~ i.e., 
30 ft. of heading (8 headings) per day for three months, then one- 
half of this. The costs per ton of ore would be the same unless a 
lower cut-off grade fo~ ore can be used. In this case less develop- 
ment will beneeded per ton than when the slower rate Is maintained. 
Because of the difficulties of waste disposal at the greater rate of 
developmentthis development may be varied in pace. Thirty feet of 
drift Will produce about 150 tons of waste and ore. All the waste 
can be used for stope fill. Ve~g little of it will need to be hoisted 
in the shaft. 

The question asked,"What additional underground capital expen~ 
ditures will be needed (1) in order to maintain a 200 ton rate and 
(2) to maintain a 500 ton rate?" Isanswered as follows: 

i) The 200ton rate will require $13,500 for extra development 
for the first three months.~his Isoverand above the develop- 
ment averse cost which will becarrled as a direct cost. 

/ 

~) For the 500 ton ~te Including expansion of both development 
and mining the followir~ items of equipment will be needed: 

gld 20 drilllngmachines 
2 new cagem 

c 50 new cars 
2 new Nancha type locomotives 

These items and other mlscellaneous ones would cost around ~ 0,O00. The extra development would cost $33,750. The total Is 
3~750. 

Donald Case estimated that $5,000 will be needed to get t he  
mill ready for a S00 t on  rate Of production. 

Additional houses will be needed for both the 200 ton rate and 
the 500 ton rate. For the 200 ton set-up i0 additional houses and 
bunkhouses are planned. These will cost about $35~000. About 100 
additional men will be needed for the greater rate. These will 
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require about 30 new houses and several bun/~houses. These would 
cost abou~ $i00,000. Thus~ ~he total additional capital expenditure 
needed for the higher ~a~e see~zs ~o be abou~$155~000. 

Recapi~ulati0n-New Capital E~penditures 

200 ton rate 
Unde~round 

Extra developmen~ first 3 months 
Surface 

To%al 

500 tonrate 
Under, round 

F~tra development first 3 months 
IV~chtnes~ c ~ e s ~  Manchas~ e t o .  

Surface 
Houses and bunkhouses 
Mill 

Total 

Direc~ Costs 

$ 13,500 

~,,500 

33,750 
50,000 

. I00~ 000 

188~750 

The most Immedlate erltical factor in the direct costs is 
the method or methods of mining to be used, and ~he labor efficiency 
~hat can be obtained. Straigh~ square set stoping Qhould result in 
3.0 tons per man shift on ~he basis of the better efficiency that 
is now showing up. The "OoldenQueen" slot method now belngtried 
should result in at least @.0 tons per man shift when it i~ well 
underway. Most of the Items in the followlnglist excepting the 
mlnlng and overhead costs have been fairly closely established. 
The overhead cost will be dlfficult to de~ermlneuntil ~he present 
eonst~uotlon work is completed. 

: Direct Costs per dry ton - 
200 tons per day** 

Labor ~: (4 tons per man shlft) 
Timber~ 
Supplles, pow er~ etc. 
Development (after 3 months) .- 
Social Seo. and Ins. 

Overhead 

$ 5.26* 
.55" 
.92* 

1.40 
-75 

2.73* 
I_L * 

Total  $12.86** 
**Subject to revision based on current experience 
*Based on revisions i(of 6~15-53) by Frank and Sam Knlght 
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~ I P a s o  Smelter) 

~rket price ($0.29) less$~032 (for freight and refining) 
Copper in cone. less 20 ibs. 
Smelting charge $9.25~ cone. 28.5% Cu 

Cr Db 
$0.29 - .032 = $0.Z58 
570 ibs - 20= 550 ibs. 
550 x . 58 

Gold and Silver 
Trucking 
SmeltiZ~ 
R.R. Freight 

$I 1.90 
" 5.28 

$o.50 
9.25 

131.93 15.25 

The concentration ratio (based on a S.61% head and 90%recov- 
ery) is ~ =  8~ . Therefore, a market price of 29 cents eastern 

I 
seaboard gives a d~y ton value at the mine of $15.52. This leaves 
$2.66 for royaltles, amortization and profit on the 200 ton rate 
basis. 

The 500 ton rate would Eive a reduction in milling and over- 
head costs. My rough estimate is that the milling would fall to 
about $1.50 a ton and the ove~h~d to about $.75 a ton. ~ This would 
result in total costs oF. $11.1S. Thi~ leaves $~.~2 per ton for roy- 
alties, amortization and p~fit. The milling rate may betoo high 
for such a simple and soft ore. 

In the immediate .~ture should an adverse condition in tons 
per man shift and/el ~ ma~'ket price az~se it can probably be offset 
by the quick development and the mining of the high grade ~.Ii% Cu 
ore east of block 72. It ~ouid take about $.hree months to get 
started on this ore. There could very well be 300,000 tons in this 
ore block under 793 drift and above the 905 level. This could supply 
the mill for over ~ years at the 200 ton rate and over 1~ years at 
the 500 ton rate. 

Summar~ and Concluslons 

The ore reserve of "She Christmas mine disregarding the low grade 
llme fluxing ore of the levels above the 500 ft. level and including 
positlve~ probable and geologically possible ore to an average depth 
of 525 ft. below the 905 ft. level totals 1,769~500 tons with an esti- 
mated grade of 3.61% Cu. The ultimate potential is twice this if the 
probable deep ore east of the Christmas fault is eons ldered. Further- 
mores the tonnage estimate is conservative conslderlng the large vol- 
ume of unexplored ground below the 905 level. The estimate of grade 
is be~ter for cer%ain blocks t h a n  others ° Two of five diamond drill 
holes pu~ down in the lower country cut exael!ent penetratlons of 
better than average ore ° 

The chances appear good for a Isu~e tonnage of disseminated 
porphyry ore east of the Christmas fault. 

In order to complete the preparations for the 200 ton daily rate 
a capital expenditure oS around $~.8,500 will be needed for a three 
months development campaign and for further housing. 
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In order ~o raise ~he tonnage outpu~ to 500 a oapi~al expen- 
diture of a~ound $188~750 ~111 be needed Sot an under~round cam- 
pai~n of development~ new equipmen~ additional housin~ and expen- 
ditures for the mill. 

On a 29~ market and with produotlon at a rate of ~ tone per 
man shift a profit before amortization and royal~ies of $2.66 per 
ton is indicated on the average grade of %he ore reserve where the 
rate of production is 200 tons daily. At 500 ~ons daily the px~flt 
before amortlzatlonand royal~les should be $#.~2 per ton. 

A temporarily adverse condition in the price of copper and 
production of ore per manshift probably best aanbe met by pushIDE 
the development and mlnln8 of the hi~he~ grade ore in the vicinity 
of the 793 drift. Thls is Just east of block 72 now beiDgmined. 
Tonnage estimates surest %hat this block would last more than 
yea~ at the 200 ton~ateand more than l~ years at the 500 ton rate. 

Original siEned 

HARRISON SCHMITT 
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