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 2    . -  

INTRODUCTION . ^ -/;-

The New Placers mining district is in the southwestern part of - ... 

Santa Fe County, New Mexico, south and east cf Golden/ The" district/.'.." ~'.. 

centers around San Pedro Mountain, which ia shown on the old'San Pedro .-- 

Quadrangle of the United States Geological Survey. It is 14 miles by 

road south of Madrid, and about 20 miles northwest of the railroad at 

Stanley, formerly used ae a shipping point for concentrates* There 

are no paved roade in the district but the gravel roads are passable rsost .   

of the year*   . .  

The San Pedro copper mine, in the southwest part of the area, has 

been the largest producer in the district* The Carnahan mine,-about 

2,OCO feet south of the ~an Fedro nine has produced soise lead and zinco 

There are a nur/cer of copper prospects in the district aa well as some small 

gold mines and placer deposits* All are at present (19^4)'inactive,
"*'*. r .

Mining started in the district about 18^9 with the discovery of the 

gold placer deposits. The first recorded activity at the San Pedro mine '" ' 

was in 1889, and the mine has been worked intermittently since that time. 

The original operating co-npany was the Santa ?e Gold and Copper Cocapany 

hkfcch built a smelter at the village of San Fedro, and later another at - 

the mine. Operation by this company ceaeed in 1918* Between 192^ and 

1957 the Bine was worked intermittently by lessees* The Haslcob Kining 

Interests, Inc. acquired the property in 1958> and installed mine and ; . 

niill equipment in 19p9« The mine was closed in August 1941 and has been



idle since that time, The nine and mill equipment was sold .in April 

but on JQly 1, 19V* some of the heavy equipment still remained on the

property*
*

Production at the San Pedro mine from 1904 to l?4l was 255,666 tons 

of ore which yielded 12,848,550 pounds of copper,. 11,170 ounces of gold   

and 172,395 ounces of silver 0 Production by years is tabulated in Table 1*

The Carnahan mine, originally known as the Liucoln-rLucky mine, waa 

developed soon after the San Pedro nine and waa worked intermittently for . 

lead and zinc until 1927* Except for -acme prospecting by lessees, it haa 

been idle since that time* No production figures are available 0

Copper, lead, and zinc production from other properties in the 

district has been negligible,  
if

In 1905 Yung and McCaffery reported on the district. They noted

I/ Yung and McCaffery: Ore deposits of the San Pedrc district, New Mexico;
Am. Inst. Min. Engs* Trans* vol. 55, pp, 550-562, 1905. Also 2ng« and
.Kino Jour,, vol. 75, pp. 297-299, 1905

the metaracrphic character of the base metal deposits*
2/

Lindgren, referred to the laccolith and the relation of the ore-bearing

2/ Lindgren, Vfalderrar, GLraton, L. 0* , and Gordon, Co H« : The ore deposits 
of New Mexico; U. S. Geol. Survey, Prof. Paper 68, pp. 170-175, 1910 >

beds to this body and described the San Fedro ore body as an example of a
&

contact meta*norhic deosit.

Lindgren, Waldefaar: Mineral Deposits; KcGraw Kill Book Coapany, 
New Yorkj^.p. 718, 1955*

&
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In 1916, Augustus Locke and Edward H. Perry were employed as consultants

by the Santa Fe Gold and Cooper Comcany to study the San Pedro mine*
2/ " . .    :  '-,' 

Their excellent report and maps have been used freely in 'the preoara/tion

2/ Locke, Augustus and Ferry, Edward H»t Private report to the Santa ?e
Gold and'Copper Mining Company, San Pedro, New Mexico :

'f' ' *

of this report* Locke and Ferry discussed the geology of the ore deposit

in considerable detail and made nuneroua recommendations for exploration, - ./
lp/ \*."A-i

In 1955> Laaky and tfooton gave a brief history of the district   ;V_

IP/ Lasky, S. G., and Wooton,. T» P« t The metal resources of Nevr Mexico " V,'.-
. and their economic features; New Mexico School of Mines, State Bureau ' Y
of Mines and Mineral Resources, Bull* No* 7» PP» 96-97>

with a description of the general geologic conditions* -; .',"-'/ 
> * .  " '.-' 

In April 19^5 the United States Bureau of Mines oublished a War Minerals: "
ii/ : . .

Report on the San Fedro mine by District Engineer C* K. Johnson*

1 1/ San Pedro mine, Santa Fe County, New Mexico j War Minerals Report 
U* S« Bureau of Mines^ April

In the spring and summer of 19^5 ^e district was studied by <!  Fred Smith^Jr^ 

and A. H, V/adsworth, Jr* of the United States Geolpgical Survey; The t _ 

surface in the vicinity of the San "Pedro nine was mapped on a scale of . "-. 

1 inch to 200 feet and a reconnaissance map of the district on a scale of '^-. 

2^00 feet to the inch was prepared from aerial photographs obtained from   

the United States Soil Conservation Service. The underground workings. ~ , - 

were mapped on a scale of 1 inch to 60 feet using as a base underground

fe£



maps obtained from, the Haskob Mining Interests, Inc., supplemented 

in the newer workings by brunton and tape surveys* In April 19^4- 

Vincent E» Kellsy of the University of New Mexico observed the - 

presence of- scheelite in the 42 stooe while on a field trip to the

San Pedro mine with a group of students^ Aa a result, in July and-.* 
-*"  

August 1944 John R, Cooper and Fred W* Parwell of the Geological Survey

*^«. . . ":
studied the tungsten occurrence and remapped many of the underground

workings and a small area on the surface in considerably greater

detail than had been attempted by Smith and Wadsworth* A* E 0 tfeissenborn

of the Regional Office of the Geological Survey spent about 10 days
»

in the field and assisted Cooper and Farwell with sosae of the
*

underground capping* "tfeissenborn reviewed the original report by 

Smith and '.fadsworth and the later, 110 re detailed information obtained 

by Farwall and Cooper, combining the findings of the two parties 

into the present re port *

Thanks are due to Mr. C» L, Bradbury of Albuquerque, $ev/ Kexico^ 

Vice President of the Raskob Mining Interests, Inc* who- kindly 

furnished nsaps, assays and reports on the San Pedro nine, a-nd who 

gave permission to use this information* Acknowledgement ia made 

to Mr. F. So Landon and other members'of the staff of the Map and 

Drafting Section of the United-States Forest Service for the 

equipment used in preparing the illustrations* The index map, Figure 1, 

was drafted by Mrs, Irene Naden of the Forest Service. . ,

7



GEOLOGY . . " .... :
*     

Sedimentary rocks

Madera formations The sedimentary rocks of central New Mexico   . 

are being studied by Charles B» Read of the United States Geological 

Survey, Re4d considers that all of the sediisents in the district

belong to the Madera formation of the Pennsylvanian Kagdalena group ..

' - ' ' (?)
except for a small area, in the northeast where beds of the PennianA Abo

* . A .
t 

forrcation crop out* In1 the present report the Abo has been mapped

with the Madera*

In the vicinity of the'San Pedro mine the lover part of the 

Kadera formation is composed mainly of gray fosailiferous limestone 

interbedded with minor amounts of shale* Most of the lissestone 

has been more or less re crystallized. This part of the formtion 

is at least 1000 feet thick:* The Carnahan mine (Plate 1) is in 

this section. The upper part of the formation, which is 400 to

450 feet thick, consists of fine to coarse-grained arkosic sandstone
 » * . .

and shale with sons iiicestoGe, The limestone is cc-jconly altered 

to marble or to garnet-rich tactite," and the shale beds in many 

places have been altered to hornfels.- The individual 

froa white to black in color; so»j& of the lighter beds carry pyrite* 

The black beds, one of which has been used as a key horizon in the 

surface mapping (Plates 1 and 2) appear to be discontinuous loyally, 

although the covervof soil and talus makes it difficult to trace 

any single bed or contact for many feet*

W&"!^
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'Favorable series" and tt Favorable beds" t At the San Pedro 

dne practically all of the ore has co.ne froa a group of beds 

iO to 90 feet thick which crop .out in an arc around the west side 

>f the district (Plates 1 and 2). These beds are in the upper 

lernber of the Madera formation close to its base; they form the  -is/   ' '  '  -
'favorable series" of Locke and Perry* This "favorable series" is 

\jL/ Locke, Augustus and Perry, Edward H.t op, cit*
X

composed of interbedded altered shale.and limestone* The ore is 

found principally in the r&etamorphosed limestones, and these * 

ore-bearing beds within the "favorable series" have been termed the 

"favorable beds" by Locke and Perry. This nomenclature is- convenient 

and has been followed in the present report* '

Seven "favorable beds" have been distinguished in the San Pedro
n % - -     

mine. They are listed belov/ in atratigraphic order* . -   ' %  

Name of Bed Thickness

Upper 20 bed . 2 to 5 feet

Lower 50 bed 2 to 5 feet .. '   .

Upper 24 bed 8 to 10 feet
 

Lo-./er 24 bed 9 to 12 feet

Unnamed bed   2 to 5 ^ee ^

tfest Stope bed 5 to 7 feet

  10 bed .-, 5 to 4 feet

_



g^'";ll̂ B V!fyiHl T KfK***-*a-*s % ^-.-.^*,. ̂ r^r-^2^^^2i:~l':^~"7^----~ ~ ~-   - - -- ^ ; . . . _,_ ^ ^^^^jl§

Of these the 24 beds have been the principal producers,-' followed
t ' '

by the 50 beds and the West Stope bedo A small production has come
« _ ' '.» '

from the 10 bed, and there is one stope on an unnamed bed between

the V/eat Stope and 24 beds 0   - : ,'

The intervening beds are mostly shale, now altered to hornfels* :
" ,   - v

In seme places alteration has gone so far that both limestone and

shale have been completely changed to garnet-rich tactite and'the
< 

individual beds are not now distinguishable^   The detailed stratigraphy

of the favorable beds and their relation to various geological 

features are shown on the three sections of Plate 10. Plate 11 is 

a generalized section showing the position of the favorable series*

Igneous rocks ' ' ^^ .  .,-". 

Rhyolite porphyry* Irregular rhyolite porphyry sills are cosunon .
*  

in the district. The most persistent of'these is approximately 60 feet 

thick and over most of the areajlies stratigraphically from 60 to 

150 feet above the favorable beds. (Plates T, 2, 10 and 11)* Over'-

No. 1 stope, however, a sill lies immediately above the Upper 50 bed * '

.(Section F-G, Plate 10) and can be seen in a raise above this etope
*-v. - _ '

(Plate 6)» Determination of the age of the rhyolite must await-a 

more comprehensive study of the surrounding _area; it can only be' 

stated at this tim.e that it is younger than the Pennsylvacian and 

Permian sediments which it intrudes,,

Syenite: An intrusive rock here termed syenite,- crops out- at 

several placeeAn the New'Placers district, the largest exposure being



" f^^-"- "¥'s^^^1^':^fe>r1'^" :~"""" ^v-'^I'-^s'-ViC

below the favorable series in the western part of the district 

(Plates 1 and 2)» This rock wa aa.de nti fie d as a granodiorite by Yung  r -  
and McCaffery and as a granodiorite porphyry by Locks and Perry. *' - ',. 

IJ>/ op. cit» - - . .

In most.places.it carries a little quarts and varies in composition -' 

between a syenite and a monzonite though, locally it is more basic* . '':

Near the center orthoclase phenocryats up to an inch long are found*
* *. * " - 

This body conforms to the bedding over most of the area but cute
 ** 

across the beds in the vicinity of and to the northwest of the 8 lag ,

dumpi (Plates 1 and 2} and probably has the fonn of a laccolith* ' --
i , "*"" ,  * '<  - 

The top has been removed by erosion,. ' but its nrinimuc thickneea near .-,

its center is estimated .to be at least, 4OO feet* An exposure of what
-** >  

< .   .'- '."'
is probably part of the same body can be seen in a crosscut west .. : - 

from the Swan tunnel (Plate 4)» The syenite there contains abundant 

pyrrhotite and traces of chalcopyrite. An offshoot fron the nain

syenite mass cuts across the rhyolite porphyry sill north of the
\ '   ' 

Spanish cut (Plates 1 and 2), thus establishing the age 'of the syenite

aspost-rhyolite porphyry, -f ' ' ' - f

A similar rock is found as a small stock in Lazurus Gulch, . 

and syenite dikes and sills' are conaron in the district (Plates 1 and 2)» 

A Jjk foot vertical (?) diamond drill hole put dovn by the Raskob 

Mining Interests, IriCo ' somewhere in the vicinity of coordinates ; 

2500 N, pOCO E (DDH-1, Plate 2) cut nothing but syenite. The syenite ; 

in this hole might connect at shallow depth with the stock in Lazurus Gulch
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and with the smaller bodies which lie west of the stock. Should this

be the case, the favorable series w^Lll be cut off in depth by the
% t

syenite somewhere between the east^ end of the mine workings and "the  

syenite of Lazurus Gulch*

Diorite: In the eastern part' of the district there are several
.*  

diorite intrusives of stock-like form (Plate l). - At one place the

sedimentary strata are turned -up vertically along the contact, but
    The diorite is .younger than the

elsewhere the contacts appear to be discordant, ^ -^^i. 
rhyolite porphyry, but its a^e relative to the syenite is unknown,

J ' Sfcjr^S*'??*^

' ' ' $~'>^%3%i
^C'Sw'.irS'Vi
^-^f'.T.iSP:. L-- "5;a?2t*'«^:

Metamorx?his!s of Sedimentary Rocks ' ,-^
~"~"--l~ ~'    -"-I- ,-T  --...._ __ r " ~~   "J   T-^-- - u~ r  ._-_       -|_. jT , ^

* u»'

 Near the San Pedro mine the eedimentary rocks have been extensively
' *r

nietamorp hosed* In general the shale beds have been altered to hornfela .' 

and the lias- atone beds have been either recr^etallized to marble or 

altered to garnet-rich tactite. Re crystallization of the limestone 

is more v/ide-spread than the ^arnetization and represents a less 

intense degree of ' alteration than does the garnetization* There are,   

however, noteworthy complexities in the alteration. Kornfels beds 

locally contain sarnet and grade into tactite which is indistinguishable  -'W
from that derived from the limestone. Locke .and Perry maintained

l4/ Locke, Augustus and Perry, Edward H#t op. cit, '  

#.

that the tactite derived fijosi hornfels is dense and the garnet fine -grained

and greenish. They st-^te that in contrast the tactite derived froni-
^ ..-'"'* '   

marble is commonly vuggy and trie garnet is usually coarse-grained and

brown or yellow in oolor. This distinction, .however, siay not be . . 

everywhere valid   In the vicinity of sotne of the ore bodies f -  



-11-  

tb» liize stone beds, together with the intervening shale beds are 

cerr^rted into a mass of tactite in which the individual beds can 

no longer be distinguished, ' . \ ; 

In any single calcareous bed the transition from marble to

tsx*ite may take place laterally within a few feet, or it nay occur -
\ ;* ' 

 in i gradational""zone many feet wide. In many places individual

b«ca may be altered to tactite near the top and to marble near the " 

bot,*cra. An example of this is illustrated in figure .2, a mapped 

section along a raise from 24 stope to 50 stops, Not infrequently a. 

of marble may extend for many feet- into the tactite, gradually 

until all the marble becomes tactite,

In the Number 2 tunnel, and elsewhere, the marble contains 
"1 «  -

patches of light-colored hornfels which seem best interpreted as an - 

alteration of the marble itself, possibly controlled by nodules of 

chsrt or other impurities, Where these hornfels patches are small' 

ojnd scattered the rock was mapped as marble; where .the hornfels is ] '  

abur.uant and uniformly distributed -the rock was mapped as hornfels* ' 

In the second case the rock is believed to have been derived from a 

calcareous shale rather than limestone. Two separate rock types 

vard recognized* The first, which was termed "sponge marble", consists 

of fine sugary marble with a meshwork of hornfels which weathers .. 

out in relief, giving the outcrop a rough, sponge-like surface, .This.-.
j

rock, which is about half marble and half hornfels, grades into the .:' , 

second type, "hornfels with marble patches", which consists of

li^ht -colored hornfels with lenses of fine . sugary marble one to six -
* * "   .   

'inches in diameter, the hornfels forming more than 5O percent of the

-v "-   .rock* ..-----.'
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It is not clear what caused the aetainorphiBm of the sedimentary
*"v "' \  '.

: rocka. Locks and Perry ascribed it and-the metallic mineralization 

to the emplacement of the rhyolite porphyry sills* Lindgren believed 

that^the syenite was responsible for the alteration. As ia shown on ." 

section A-0-5 (Plate 11) the area of tactite expands upward toward the
T«*

rhyolite sill as though the me ~L amor phi em was a result of the

emplacement of the sill, but the sill seems to- be too small a body
'  "*" '..' ' 

to have caused such* wide-spread metamorphisraa Furthermore, the " '.

disseminated pyrrhotite with traces of chalcopyrite found in the 

syenite- in the Swan tunnel level suggests that the metallic mineralization 

is at least as young as the syenite. If the icetallic mineralization 

and the metamorphisTH of the sedimentary rocks are presumed to. be ... 

parts of the same processes, then the trie tamo rph ism, or at least the

bulk of it is later than the rhyolite porphyry because the syenite is   .
 »     ~ _ w - 

younger than the porphyry* Because of the greater mass of the syenite, -."

it seems ziore reasonable to infer that the syenite vras the cause of  " 

/   -'-*"'' the met amor phi sn rather than the rhyolitaporphyry* This interpretation,

however, is not entirely satisfactory. From surface exposure snorth: 

of the Spanish cut the garne.tization of the. favorable beds appears 

to be niost intense where these beds are closest to the laccolith.

This ig what mi-'ht be exoected if the syenite were the cause of the
n t ° -   -. .

A 'few feet . ,, -   ' ' - 
metanorphiaa. iSts^^tSly northeast of the mine office, however,

the sa-iie beds close to the syenite are little metamorphosed and 

contain abundant, well-preserved fossils, " . .
\ -A



The-lac 1.: of garnetization near the syenite strongly suggests that 

this part of the laccolith did not give off solutions. One possibility- 

is that the mineralizing solutions were given.off farther to the

north and pocaj^y at greatsr depths, and that these solutions passed
    -> 

upward through available fractures or along the beds. The rhyqlite -
*  

"' f -  ' -"-
sill may have acted as a r.ore or le.?g impermeable barrier and forced 

percolation through the favorable bedn. 3y this explanation at least 

part of the alteration of the rocko would be alosely related to the 

hydrother~al processes which deposited the ore.

Structure

The structure of the Ke^ Placers district is relatively simple. 

The reglsr.il dip is to the east ar.1 southeast at angles between 6 and 

20 -ler-rcss with an averi^e of about 15 decrees. Near the syenite '* 

laccolith, hove72r, the bedding appears to be 'disturbed by the- syenite 

intrusion. - : .- ',.

There are ger»tle v/arps in t!:e beds which break the regional dip, 

and the.-^e ^.-y h^.ve had so-?e influence on the ^eposition of ore. 

The crest of ore of t'p.£ce fic^jres T.ay be seen in tl-ie drift fro* the 

top of :,-o« 1 Conn-r-ction raise to 24 stope, and is shown en section 

?-O (:-l-dte 10), and en the plan of the Lower 24 bed (.Vlate 7). Tiie 

rel3tton of ore bo.jUs in other p:-.rts of the r.ine to niail?.r structures 

can not be de^orstr-ated \yttr.out careful, detailed 'tapping. ' The co-pany 

caps lack elevations and therefore cannot be used as base -laps for '' 

this rj

£? "' ="-



1 *-»«*i »**re~'!«S*

.; \ j^v^^s

Two aets of fractures have "been noted in the mine, one striking 

approximately east-weat and the other trending nearly north-south*

The east-west fractures are pre pineral and it is thought that they
 » . .

were important factors in localising both the distribution of the

tactite and the metallic mineralization* Limonite and weak iron-staining- <**
'  *  - ' 
t>

are cosrnonly found along most of these fractures, and sulphide minerals

have been noted in three of them. In a few places the wall rock
*. 

contiguous to the fractures has been garnetize-d* The east-west fractures

are of considerable significance, but the displacement along them is 

small and thar aineralization has obliterated any gouge and sheared 

rock that nay have been developed along them* These fractures are 

exceedingly difficult to trace, particularly in and near the ore bodies . 

where the only suggestion of their existence is found in the anomalous 

relationships between tactite and hornfels 'and in rare vein-like
* ... ,. "

concentrations of high-grade ore. -

The most prominent fracture of the north south system is an 

important fault passing through the Richrnan shaft, knovm as the Shaft- ,. 

fault.   It strikes between N 5° E and N 10° E, dips 85 degrees or ' 

steeper to the west, and is characterized by several inches to 

four feet of gouge and brecciated rock. The Shaft fault offsets the 

ore-bearing beds and is not itself mineralized, thus being clearly 

post-ore. It can best be? seen on the Swan tunnel level (Plate 4). 

If the ore beds rained eas^ of the Shaft fault are the aa-ca as those

worked west of the fault, the west side has been displaced 80'to 90 feet
--x ' '. . 

downward and perhaps 200 to 250 feet, northward relative to the east

aide (Section S-C-D, Plite 10).  '  " "
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Most of the other fractures of the north-south set are confinad 

to a zone 200 feet'dti either side of the Shaft fault. Tha vertical 

displacement along these fractures nowhere exceeds a few feet, and" 

the movement was almost entirely post-aineralization in age, although

a few of these fractures have been weakly mineralised and may have
*- - 

formed before the and of the period of mineralization. Aside from-the

Shaft fault the best developed member of the north-south system is. 

exposed in the 24 and Vfsst stopes (Plates 6 and 7» and Sections 3-C-D-. 

and ?-G, Plate 10) and is known aa the /feet Stope fault. Mapping 

indicates that the east side of the Vest Stope fault has been downthrown 

about 5. feet* . ' . '' ^

Some doubt exists as to the validity of the correlation of beds 

across the Shaft fault. The correlation is based, on the general 

similarity in the succession of ore bearing beds and on their similar 

relationship to an overlying rfiyolite porphyry sill* The validity of

the correlation was first questioned when a quartzite bed was discovered**k

in a crosscut west of the Swan tunnel about 60 feet str'atigraphically 

below the West Stope bed on the west side of the Shaft fault (Plate 4)

This bed is easily recognizable and has been located and traced for a
i   

considerable distance on the surface west of the fault (Plate 2)*

It appears, therefore, to be a good marker bed* The quartzite has

not been found east of the fault, although, if the correlation of
*N 

beds across the fault be correct, it would be expected east of the

fault on the Swan tunnel level. It has not been reported from several 

diamond drill holes which cut still lower beds* Since the correlation

_ *^"
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across the Shaft fault has not beer, clearly established, the names of
> . 

the beds east of the fault have been shown on the maps and sections in

quotation marks. If the correlation is in error,"there may be at 

least two series of favorable beds*    

ORS DEPOSITS *  ' : <
*-

\r '    '
" » San Pedro mine

Cooper mineralization: Throughout a "stratigrapMc thickness of

* * "' ' " 
80 to $0 feet the ore at the ?an Pedro mine occurs as replacamsnt

deposits in the calcareous b«ds of the favorable series. Locally the. 

intervening shale beds are ore-bearing. So3.e beds outside the favorable

series have been mineralised, but production from beds'above or below
  - '-V

this series lias been insignificant. Ore has been mined from an irregular
i

zone a "few feet to 1^0 feet in width which extends .from" the Spanish n.-\ 

cut to the bottom of the rains workings, a distance of approxiniatsly 

2400 feet (Plate 5)» ?ke °r~ bodies are not continuous over this -".:.: 

entire distance, and only rarely do all of the favorable beds-carry

ore in any one place. The ore-bearing zone with few exceptions is'
...  "'-'' 

confined to the vicinity of the contact between the-raarmorizad liases tone

and the tactite in the favorable beds.

Composition of the ore. The ore at the San Fedro mi-ne averages 

about 5 percent copper, although, locally.in No, 1 stope a inch higher 

grade i}as been mined. Chalcopyrite, the only Important ore mineral, 

is associated with garnet, calcite, specular hematite, quartz,'pyrite, . 

and locally, small quantities of scheslite* - Small amounts of molybdenite 

have been reported from the lower v/orkings of the ovine« Pyrrhotiia 

with traces of chalcopyrite occurs disseminated in the syenite in

I f

-if
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the Swan tunnel level (Plate 4) 0 Yellow, brown or brownish-red

garnet is found in the ore. Jreen garnet occurs in the ore in a few> " "

places and ig abundant in the unmineralized hornfels a Pyrite, which 

is widely disseminated throughout the ore body In small amounts, is

said to increase down the dip of the beds. The ore contains steal! -
:? ^   . - ' ' 

quantities of gold and silver and scattered pockets rich in these

metals have been reported*
i 

Oxidation. Oxidation cotrnor.ly extends to a depth of about 100

feet, and locally along fissures much deeper, but some chalcopyrite

and pyrite are found close to the eurfaee 0 The oxidized cooper minerals

are mainly malachite and azurite, with lesser quantities of cuprite and
\ 

2ielaconite a Locally, thin films of chalcocite coat the chalcopyrite.

In general, oxidation has not been an important process in the formation 

of the ors- body; the oxidized orfe does not differ greatly' in grade 

from the sulphide ore, and no noteworthy bodies of secondarily enriched 

ore have been found*
!§/

Guides to ore. Locks and Perry noted the .close relationship of 

15/ Locks, Augustus, and Ferry, Edward H«J op<» cit«

the ore bodies to the contact between the tactite and the marble,.and

were the first to point out the importance of this relationship." "This
\

contact, which they tenaed the "marble line" can be traced from the 

Spanish open cut southeast to the north part of 24 stope where it bends 

sharply to the south and southwest, continuing through 24 stope and the
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Home tunnel and appearing on the surface near the portal of the Horse 

tunnel (Plate ?)» East of the Shaft fault the marble line can be
t

traced from the southwest end of 42 atope through 4l stope and eastward 
\.

through the south side of pC stope to the east'end of the mine. In 

the deeper workings which are now below the water level the marble 

line is reported.to turn sharply and continue with a trend of about 

N 50° So The narble line is shown "in greatly generalized form *

* The tactite area increases upward toward the rhyclii^; thus ho single 
line can correctly portray the marble line except in one bedo

on Plates 5 and 11, and in greater detail on,Plates 5 r 6, 7 and 9* 

The close association of the ore with the marble line holds true even 

in detailo Within whe tactite small marble inclusions only a few feet 

long are co-^moniy riinnied with chalcopyrite forating miniature ore bodies*
\ *

It should be remeoibered, however, that the marble line 13 not' a simple 

structure. Detailed napping demonstrates that the contact is highly 

irregular both in the plane of the«beds and in planes normal to the beds.

Figure 2, a detailed section through a raise between 24 stope and 50 stopev '

is a typical example of the irregularity of the marble line* Moreover, 

there are sizeable bodies of unreplaced marble within the tactite 

v/hich are ri-Tiii&i- by ore. The fact that to date production froa such 

Ore occurrences has been small does not preclude the existence of ore 

bodies of this type a Such bodies would be difficult to find because 

the occurrence of marble u ialande w cannot be predicted. It is also
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possible that there may be islands of mineralized tactite within the '"- 

uarble but the one known occurrence which might fall within this 

category is apparently barren of ore minerals*

Several important ore bodies such as those in 51 and 4l stopeg

(Plates 5 and 9) are in the t-ictite 50 to 100 feet from the marble line

if. 
and separated frosi it by zones of weak mineralizations If the idea

of control by the tnarbls line had been followed rigidly, these ore 

bodies night never have been discovered* Nevertheless Locks and Perry 1 s 

premise of the importance of the narble lino is amply sustained; the 

position of the mine workings suggests that moat "important ore bodies 

are within ICO or 200 feet of the marble,
f-

\ Locke and Perry recognized that fractures which antedate the
 x

period of mineralization may have been important in localizing the

ore bodies but concluded that because of «he metaraorphiani these
» 

fractures were more difficult to find than the ore itself and

consequently were of little value as prospecting guides, 'Careful 

detailed matins; mio-ht reveal a Dattern of Drs-mineral faults which
L   ^y- ^j ^ -k t «

would be of some use in prospecting, but the fractures are so obscure

s

that the results might not be' reliable*

There is sore evidence that minor flexures have influenced ore 

deposition. Section F-G, Plate 10, is an illustration of this. 

Because of the lack of elevations on the company maps the possible 

relation of ore bodies in other parts of the mine to similar structures 

could not be demonstrated. A transit survey of the underground workings 

of the San redro mine should precede a detailed geologic study*

jtjl
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Tungsten ore. Following Kelley's discovery of scheelite in 

42 stope early in 19^4, the underground workings of the San Fedro 

mine were examined with a Minsralight by Cooper and Farweil in July 

and August 1944. The scheelits-bearing areas were napped* Although

most of the San redro mine is virtually barren of tungsten, scheelite
*   i**

concentrations of possible value are present locally in the 42 atope 

area and in the Home tunnel-51 stooe-'r/est stope area* The known areas 

of tungsten concentration are also areas of copper concentration but 

the association of tungsten with copper is not close, and it is 

probable that the two metals were not deposited contemporaneously. 

Some of the be_et._ copper ore is barren of tungsten, and pockets of 

high-grade scheelite .-nay contain very little coppero It is not known 

whether tungsten deposition preceded or followed copper depoaition.

The scheslite ig disseminated in tactite and to a losaer extent 

in the horrifels. it sorus places, particularly in the hornfels, the 

scheeli+e is clearly associated with minor fractures, but for the 

most part is distributed fairly uniformly in the tactite without 

apparent relationship to fractures. The highest grade tungsten ore, 

eatimated to carry 1 to 2 percent WO*, occurs in irregular lenses a 

few inches to a few feet in diameter* The average grade of the 

mineable bodies is probably between 0»1 and 0»5 percent #05,

The location and shape"of the known tungsten concentrations are , 

are shown on the accompanying maps and sections (Plates 5 to 10}  

It will be seen that the concentrations are clustered in restricted
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areas where they are present In several beds. In the vicinity-of .the 

'42 stope the scheelite body is continuous from near the bottom of

the "Lower 24ff bed into the "Upper 24 M bed (Plate 9 and section
»

H-I, Plate 10), In this case the hornfels separator is either absent

or so garnetized that it is indistinguishable front the tactite derived* 
7.A

from marble. Similar continuous tungsten mineralization was noted

between the Upper 24 and the Lower 5O bed in the 51 stope area (Plate 8).
>
The Lower 24 bed in this area is developed by only one small stope '  

which is barren of tungsten but the underlying Unnamed bed and the * 

"'test Stope bed both carry tungsten (Plates 5, 6 and l}»

Origin of the .ore.body* There is a considerable difference of 

opinion regarding the source of the solutions which brought in the 

copper and tungsten minerals. Locke and Perry believed the ore to
x .

be related to the rhyolite porphyry; Lindgren attributed it to the ~ 

syenite. The presence of pyrrhotite and chalcopyrite in the syenite 

mass exposed in the Swan tunnel level (Plate 4) suggests that the 

period of mineralisation was at least as late as the syenite, and

therefore later than the rhyolite porphyry. There is a" third p<pssi- ,
. ,*  ° - ' 

bility, namely that the ore-forcing solutions were differentiated : ' 

-  . *-'; 

from the syenite at r-epth and rose along the beds and through, fractures 

The relatively impermeable rhyolite porphyry may have acted as a 

barrier to further upward migration, forcing circulation through 

the favorable beds, ~    '   *- -.'" ...'
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Carnahan mine

The Carnahan mine is in the liney, lower part of the Xadera 

formation below the syenite laccolith. The deposit' is a flat-lying

pipe-like replacement in limestone beds near the intersections of 
»

these beda with .steeply-dipping fractures striking northeast to east* 

Other fracture^ with a sore nearly north-south trend cut the northeast 

fractures and appear to have localized short lateral projections 

from the pipe,   ; ." ". 

The accessible workings consist of: (l)^^an incline which is   ": 

approximately in the plane of the beda, and which is open for about -' 

l^CO feet, (2) a few short inclines parallel to the main incline and'

10 to 20 feet stratigraphically above or below it, and (;>) aonie small_ .;.
i 

stopes, and short lateral drifts to the north and south* 'The main

incline is caved at its intersection with a fault zone approximately 

l^OO feet from the portal. The principal stopes are said to be east 

of this fault and are now inaccessible, consequently a thorough 

examination of the mine is at present impossible. According to verbal 

reports from miners who are fan;iliar with the workings, the or© in 

the extreme east.enjl of the mine is cut off by a fault* This fault 

has not been found on the surface,
^*

The mineralogy of the primary ore is unknown'because the deposit 

is much oxidised throughout the accessible workings* The shale beds ^ 

exposed in the Carnahan mine have been bleached and indurated*. The . 

limestone beds do not appear to be much altered except that they are 

commonly stained by iron and manganese oxides, 'rfhere oxidation,has been

v*

tiife
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siqst complete there are lie-uses of vuggy iron and manganese oxides,
* 

the rugs being filled with crystals of secondary calcite and "Other

minerals. Remnants of galena were seen at several places, but no 

zinc- minerals were identified?

<; 
RSS2RVE5-     -

* '  
Although so fete ore still exists at the San Fedro sine known

reserves are not large and the future of the siine is dependent on 

extending the .known ore bodies or finding new oneso

In the f loaded wordings below ^1 incline 146 eagles taken by 

the Raskob Mining Interests, Inc. are reported to have averaged 

2*9 percent copper over a mean width of 4«4 feet. ' One hundred ons 

of these samples are said to have averaged p«3 percent copper. ' Due 

to the flooding of the workings these reports could not be verifiedo 

In the vicinity of JO and 51 stope s all the ore beds do not appear 

to have bean tested thoroughly and there may be a substantial tonnage.

  of nillin? ore that could be recovered above the water level from
r - -  
this part of the mine. Elsewhere above the water level' very little 

ore remains, although in places all the favorable beds have not been 

tested adequately,

The tungsten reserves appear to be moderate at best, even

  assuming that the ore is sufficiently high in grade to be mineable.

The following tabulation lists the inferred reserves in the small 
*i * -

bodies in various parts of the nine. " :   

Location Bed
Estimated tonnage of" 
scheelite -bear ins: rock

42 stope area 
Home tunne1 
51 stope area

Upper and Lov;er 24
Upper 5O'
Upper 24, Lower 50

5, SCO
2,000

16,600

/ ».

  ~- J '
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In the 5L stope area only the'north end of the scheelite body 

is defined in the mine workings. The northwest side has been assumed 

to coincide essentially with the narble line, the position Of which 

is known approximately (plate 5)* The southwest boundary has been

. taken at the footwall hornfelc (Plate 8) of the Upper 24 bed which is 

an arbitrary assumption. The southeast side has not been defined in 

any ^ine workings,. nor is there any known structure against, which the

. scheelite zone iright be expected to terminate to the southeast. It 

is quite possible that the scheelite zone !nay be an extension of the 

zone found in the upper part of the Home tunnel, and nay extend to 

the surface. The zone ciay also continue downward to the showings 

in the Unnaned* bed below the Lower 24 bed and into the West Stope bed, 

both of which have been ignored in the reserve estimate 0 The shoving 

in the '-/eat Stope bed is very low-grade, but that in the Unnamed bed, 

although small, is the richest exposed anywhere in the mine*

No assays of the tungsten-bearing rock were made, but from 

inspection under ultra-violet light, it seems clear that the grade 

ranges between 0.1 and 0.5 percent WO-. and is too low to be successfully 

mined for tungsten alone under present conditions*   The deposit may 

be of value in the future at sor.e period of abnormally high tungsten 

prices. If the San Fedro mine were re-opened as a copper mine, the 

tungsten concentrations would be of potential value, as the tungsten . - 

might be recovered as a by-product. The combined value of the tungsten 

and the copper might make ore of rock which could not be mined for
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either iset°l alone. Future exploration should include lamping for. 

other and possibly more important scheelite bodies*

As the principal stopes of the Carrahan sine are inaccessible, 

no reserves can be estimated there* No samples were taken and not .

much confidence can be placed in visual estimates of oxidised lead-zinc.
 *  . ~   i " ~ 

ore. In the accessible workings, however, the grade is obviously very

low, and judging from the sise of the etopes, such high-grade' lenses 

as exist are s^all. The iron and manganese oxides are said to have

been valuable as a flux for the old copper smelter at the San Pedro
> " . 

mine but the- concentrations are too small and too lour in grade to

serve at present as a source of iron or manganese,

» -   t   
At other localities in the district seme of the outcrops are

 N.

copper-stained but prospect pits on the outcrops are not promising* 

Most of the showings are in beds which are not favorable for replacement

deposits.
\

HECGMMSKDATIONS FOR FUTU.-S PROSPECTING

Although the Raskob Mining Interests, Inc. drilled >p.diamond 

drill holes from underground stations and 6 from the surface, the ore 

possibilities of the San Pe,dro rcine have not been completely tested* 

The best chance for finding additional ore is on the down-dip continuation 

of the ore below the ^1 incline. Previous drilling for this purpose 

found no ore but two of the surface holes drilled by the Saskob Mining 

Interests, Inc« give a valuable guide for additional exploration. 

Neither hole has been located by precise surveys, but their positions 

have bean determined by a brunton survey with sufficient accuracy so

y-7

P
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that the holes can be used in planning future explorationo Hole 2-5,

coordinates 1190 N. and" 5950 E. (Plates 2, 10 and 11} entered the
***»'.'. 

favorable series Yiesr 1060 N., >^CO S* and found nothing but marble*

Hole 5 drilled from 1590 N,, *620 E." (Plate 2) bottomed near _l$50^f.,

5500 E. 'From a study of the old log it is believed that the hole'
*' . : - *

"- .f '
did not extend deep enough to penetrate the favorable series,. although

~   
the bottom must be clooe to these beds. The reported occurrence of .

* -  "-. ' -.
thin tactite beds in" the lower part of the hole indicates that the 

bottom of the hole is on the tactite side.of the garble line«." :;"A 

vertical hole from the surface at.approximately 1400 K», 3700 E.,. 

about midway between Hole 2-3 and'5" would be a logical location for 

testing the extension of the ore below the pi incline* Should^this 

hole find marble in the favorable beds,a second hole should be drilled 

northwest of the first a Should the first hole penetrate tactite but

no ore, the second hole should be drilled farther to the southeast/  " J"
-  '' 

in order to locate the raarbl© line. It should be realized, however,

that at any given place a section across the marble line might show 

only low-grade mineralization or even be entirely barren of ore minerals

Should the marble line prove to be barren at the-place tested, further
/

prospecting along its trend would be justified before abandoning the 

drilling* "

A second reco-emendation is for an underground hole into the

floor of Jl stope somewhere near its west end* This hole could be
.     S^-* 

either vertical or inclined about 75 degrees^to the west, noraial to

f"-_-.."': 

fc>/"

r
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X _

1 -

the beds arid should settle beyond dispute the important qu^ at ion, of- the 

identity of the ore-beas on either side of ths Shaft fault* 

31 stope is in the 24 beds as has been assumed, then a d 

quartzite bed should be cut in the proposed hole- at a depth of

approximately ,85 feeto The penetration of this marker bed at an 
* ' 

entirely different depth, or its absence in the core woulH establish

the fact that there are at least two series of ore-bearing beds and  - 

would.enormously increase the potentialities of the San Fe^ro mine. 

It is believed that -rilling will confirm ths present corr^la^i°n

but the matter is of such importance that it should be settled beyond
i 

any doubt*  The proposed hole would not only accomplish thl 3 purpose

but would also test the "West Stope* bed which has not boert explored 

in this area. A third objective would-be to test other calcareous

beds which Fnight be found under the "West Stope 11 bed* One euch bed
i

was reported in a crosscut east from the Richman shaft about 100 feet 

below the Swan tunnel level. This bed is said to be or$-baarlno but 

has, not -been tested elsewhere in the mine, With few exceptions, 

prospecting in the San Pedro cine has not extended far above °r below   

the favorable series although, as stated repeatedly by Loc^e and Perry 

in their report, beds siriillr in composition to the favorable beds, but 

outside of the favorable series, might also be ore-bearing  -^ would 

seem highly desirable therefore to continue the proposed bole until 

it either penetrated the syenite, or until the intensity of alteration 

of the roclcs decreased to such an extent that it appeared improbable

>

 V : \m?m
 * £!*.  > 
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that more ore would be found* : The ctratigrarphic information obtained 

froa a hole carried to the s-yenite would be very valuable, Should
"x.   -   :

the beds cut prove to be unfavorable for replacement deposits,, it " 

would be useless to test them elsewhere in the mine 0 On the other

hand, should the presence c-f beds similar to the favorable beds be 
 if

established, their exnloration at other places in the mine would be 

justified even though they should prove to be barren of ore in the

proposed hole«
*

All but one of the 55 underground diamond drill holes have been 

plotted on the stope and level ^ap9« (The location of Hole U-21 

could not be found.) Inspection of the mine maps and sections 

indicates "that there are a number of places where all the known 

ore-bearing beds have not been completely tested. For example, the 

5O beds which should be found above 50 stope have not been adequately 

tested in the ore sone d Although the value of such ore should not be
s   .  

ignored' by an operating company, the total amount is inconsequential 

in a long-tern appraisal of the San Pedro tnine and no recommendations 

for testing possible ore occurrences of this type are given* . ..

fcrf

»
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APPSKDIX I / r-reTvT!

Diamond Drill Logs ' "~ ^ *~ £ _. f 
(furnished by courtesy of fiaskob Mining Interests) \AS#

E.M.I, Inc. Hole No. 1 San Pedro Mine 
(started Nov. 29, 1938)

T7t  / ?7

pp te

11-29-38."
ii-30-38
12-1-38 
12-2-38

L2-3-3S

,.V54-3S

--5-38

Footage Formation

0-5 Overburden 
5-19 " 

19-37
37-48 Hornblende 

Porphyry

4S-10S M

^. v

ios-179 "

179-250 "

Est. /b Assay per ton 
Sulphides An Ag Ou

Nil 
u
«

1
1
1
1
1 Assayed by 
1 Hoot & Simpson, 
1 Denver 
3 0.02    Tr. 
3 0.01    Tr. 
3 0.02    Tr 
1
1
1 
1
1
1
1
1
1
1
1
1
1
1
1
~" tr/o ^ ~ j. «.._,., j ,.4. -

Remarks

-i  
y*  
~ i

\- 1

i
Ii 

. I

Assayed by \ 
Guy V. >^rtin, 
Albuquerque 

.005 0.36 Tr 

.005 O.U6 Tr 

.010 0.15 Tr
'

Value £ average too 1
low to be commercial!
ore. r:

j j
ii*
!l-1*
 j;

I
'1

'I

f

=» ;

7"7j; ^"4.. __ i-T_-w !

.119-334

Hole stopped at 33^ *t. as the 
hornblenoe dyke is dippi~>f: nearly 
parallel v;ith drill hole.

Conroosites
^pth Au 

oz/ton

^-so clos

^-SO G-.01
^ 0-330 0.05

; r.pos. 0.005

Ag 
oz/tor

  

0.23
0.23

0.3*1

Cu 
Percent

Tr.

m
  

ail

Bemerks

Assayed by Root end Sirrpson, Denver
"Sees say of pulp gave 0.075 oz/ton Au 
Assayed by Guy Y. Martin, Albuquerque
ScJEple taken by J.C. B^xton, assayer

given. 
Assayer not given

not
' 3t

'tire hole



-e-oth

5-33 !

c3 !

v7« !
 c-g2» 
:<-l?3 f

; ,2-150 f'^0 160 J
lcC-187 1
 e-?-?zy
,3-230'

, \. ("i r^ r- r- f^3-t- 55 T 
-55-2691

;70-2S7 !
257-295.'

295-303   
103-321^
321-335' 
335-31*1*
-iji~3U3»

1^351»
J'51-363 1 
363-1167'

-&7-US0 1

«?7-^9S r
-98-567»
 ^7-577 f
:77-5S3 f
:93-6oi' 
=01-613'

' .6'^AJV-CC:

^31^637*

?J7-66s» 
-ss-679«

Stted Jan. 27, 1939

DIAKOSD DfiILL LOG 
E.M.I. Inc. Hole Ko, 2-B San Pedro Mine

Dip 33° ir.ished Her. 17, 1939

Formation
Overburden 
Gray shale 
Black shale 
White Silicified

sandstone 
Black shale 
Mottled vuggy shale 
Close grained green

and gray sh,sle*
Some garnet. 

Gray shale 
Black shal* 
Silicified grey shale 
Black and gray shale 
Silicified black shale

Estimate % An Ag Cu 
Sulphides____ozZlon, oz/ton 3> Remarks

^aartzite 
Black shale 
Mottled shale 
Grayish "black silici- 
fied shale

Black shele
Gray shale, epidote

and pyrite 
Black shale 
Gray Silicified shale- 
Pyrite in gray shele 
Garnets in gray shale 
Black shale 
Kottled shale 
Fyrite in gray shale 
Dark baked shale 
Porphyry, some oxides 
^a£nd der.drites 
Baked black shale 
Vtiggy shale 
Gray silicified shale 
Quartz porphyry 
31eck shale 
Grey shale 
Marble
Calcareous shale 
Greenish geriiet, shsle 
Shale 
Limestone, some assxble

and garnets
Silicified licestone 
Black shale

0.05 .12  

.OOp

-02

.01

.01

,005

Tr

.36 -

 37 Tr

  Tr

Garnetized

 70 pyrite
in shale 

Heavily gprnetizefi

1PP



DIAMOSE DHILL LOQ 
S.M.I. Inc. Hole So. 2-<B San Pedro Mine

rorma.tion
Estiinate % 
Sulphides

Att A ~~ 

QZ/ton oz(jbon
G-arnetized lime
Silicified limestone 

garnets and oelcite
Yuggy lime
Limestone 

.c.0-770 1 Black shale 
'?C^773' Mar"ble

.02

^nd of Hole 
3-17-39

139-lkfe 1 

150-15? i

159-166*
160-177* 
177-lBUi

165-233 '

:)i 7-250'

257-270« 
270-277' 
277-321' 
521-360' 
360.373'

37S-3S1'

3S5-3S8' 
385-392' 
322-396

DIAMOSE DRILL LOG 
E.M.I. Inc. Hole Ho* 3 San Pedro Mine

er.'th

Started Dec,

Formation

9, 1938
Sstimete % 
Sulphides

Finished Jan. 1 J
Au Ag 

oz/,ton os/ton

U. 1939
Cu

Remarks
Overburden; earth, 
"boulders,slide rock 

Baked bls.ck shale 
Baked white shale

Quartzite
Black shale
Gray and green shale
Black a.nd grey shale.
Black shale'
Silicified
Sandstone
Quar t z i te~\ vshal e
Quartsite
Silicified "blpxk shele
Silicified gray shale
Black shale
Quartz porphyry
Baked "black shrle
Grajr shale
Garnetite
Black shale
Metamorphosed gray shale
Ketamorphoced gray shale
Undifferentiated shales
White sh£tleE
Black shale
Game ti zed
Black shale
Yuggy silicates
G-ray shale
Black shale
Silicified gray shale
Mottled shale
G-arne tite

Yery hard
  M?orcelain"-tough 

drilling

Softer shale

"8

1

1

1

nil 
1

.01 nil
J. C. Barton-took 

nil samrle 260-261 1

Twin streaks of 
 pyrite and garneti 
at 333 ft- -

35



DIAKC1SD DRILL LOS 
S.M.I. Inc. Hole !To t 3 San Pedro Mine

Formation
Estimate % 
Sulnhides

-^33

-9-U6U>

5-532
2-533

Calcite and gsrnetite
Silicified shale
Kottled shale - .
Silicified
Silicified shale
Mottled shsle
Silicified t>lack shale
Derk yrey shale
Silicified gray shale
Silicified white shale
Garnet e in shale
Silicified hlsck shale
fernet^te
Silicified white shale
G-erretite
White Silicified shale
G-arnetite
Silicified white shale
White shale
G-arnetite
Black shale
Mottled shcle

Au 
oa/ton

^ta«*

oz/ton
Ou

Cociposite Assays "by Hoot and Simpson. Denver

Depth
feet
139-199
199-209
209-219

os/ton
Au
.020
.020
.010

oz/ton 
Ag 
.00
  07 
.00

%
£u 
.00,
.00 
.00

jjemarks
Some gamete and 
.calcite

Some garnet^

Gray "banding

Discontinued drillii 
at 533 feet.

No commercial values found in this hole - A. Peeney 5/6/39

DIA1.;OKD THILL LOG
E.K.I. Inc. Hole l?o. U San Pedro Mine 

Started Ksx> 25. 1939_______Vertical______. Finished Aor. S. 1939

For Titian
Estimpted % 
Siaphlges

Au 
J?Z/tQIL

Ag 
oz/ton

Cu
Hemarks

^7

.106« 

-112»

Vuggy white shale 
Block shale 
Gray shale 
Quartz Porphyry 
Black shale 
Gray shale 
Ore
Dark shale 
Lime silicates 
Dark shale 
Sandy shale, epidote 
and iron oxide

10$ or. 0.1S 2.66 3.6

^i



DIAKOSE B2ILL LOG
R.K.I. Inc. Hole ffo. U San Pedro Mine 

Estimate fb Au
Formation Sulphides___oz/ton

Ag 
oz/ton

Ou
Hemarkc

112-120* 

j'25-126'

170-17 1* 1

178-185'
185-191'
191-138' 
1CS-201 1
:oi-205» 
205-211 f
511-215'
215-231'

Black shale 
White and mottled

ehale
Black shale 
Green and white shale 
Blackish shale 
Gray shale 
Marble 
Black shaXe 
Gray shale 
Marble
Dark gray shale 
Karble 
Fissure 
Marble 
Gray shale 
Pinkish shale 
Karble

shale ox
Mn. stains

Gray shale .^ 
Close grained shale 
Calcite in shale 
Lark ra sh?;.le

H e I'l   I r

Started A?r. 12. 1939

DIAMOND DHILL LOG 
e Hole Ho. 5 S£-n Pedro Mine

Vertical____Finished Apr, 28

Formation
Estimate / 
Sulr-hides

Aa 
oz/ton

Ag 
oz/ton

Ou
Semarks

2^26' 
26-52 f 
-2-81 1 
S1-SU«

107-105

117-120'

Overburden and shale
Sandstone
Shale
Porphyry^
Slack_ shale
Crushed and altered
shale , sone KL.. 

irhite shale 
Gray shale, so/ue
mcingsn.es e 

Close grained gray
shale 

Mottled shale, pink,
white end dark 

Black shale   
Gray shale 
Vuggy1^ »hal e , sp o t s of
manganese and iron 
Gray shale
Gray and ^reen shale 
Baked, grayish shaJ.e, 
some mangpnese

No phenocrysts of 
z apparent
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DIAKOID LBILL LOG-S 
H.M.I. Inc. Hole No. 5 San Pedro Mine

pgpth For iiiation Estimate 
Sulphides

An 
oz/ton

Ag Ou 
oz/ton %

Remarks

:s$-i66«
v 0-171 *

.-57-251 ' 
:5i-253

6C-266 1
6e-277 f 
77~2gi l
21-2S2 1

Mottled pink and
dark shale.6 M "black 

Vuggy garnetite 
Mottled shale 
Grayish "black shale 
Black shale 
Gray shale 
Vuggy gray shale 
Black shale 
Calcareous grey shale

some oxide
Garnets in gray shale 
Grayish black shale 
Gray shale 
Garnetite 
Gray shale 
G&rnets 
Crumbly mass of
calcareous shale 

Gray shale 
Green esrnetite 
Gray shale 
Garnetite
kottled gray shale 
Garnetite 
Garnetite with gypsum
and small quarts
crystals

ox

ox

DIA>-SOSD LEILL HOLS HC. U-l 
82° 2. ' Plus

2 to
1.7 to
:^3 to

:->o to
: l .o to

 3-3 to
 2.3 to

.O to
C.5 to

?»5 to
£ 5 to

37- 7

29 . o«

23. 3 1

22.3*

10. 5 ' 
5.5*

Qoar-tz porphyry vrith dendrites and some oxidized iron spots.
Black carbonaceous*shale
Altered lime. Some calcite and pyrite. Assay: gold-nil;

silver-trace; copper-nil.
Mottled grey and green and black shale, spots of pyrite 
Mottled grey and green and black shale, spots of pyrite, i[* seaa

of chalcopyrite.
Close grained greenish white shale 
Garnetite vith sone chalcopyrite* Assay: gold-nil; silver-0.02;

copper-nil.
Green gr.rnetized shale vith spots of iron oxide end calcite . 
Altered limestone, chalcopyrite seam
11 to l^ 1 Asssy: gold-nil; silver-0.01 oz/ton; copper O.UO^ 
Black c&lcareous shale 
White shale

Here, and elsewhere in the logs, the v:ord "carbonaceous has been sub­ 
stituted for "carboniferous" in the original records. It is believed 
that "carboniferous" was intended to mean that the rocks are 
carbon-bearing and does not refer to the geologic age. All the w
sedimentary rock? -re Or'h.-.-MfV-r

irm-ysg^sSiK&Sf^^^-



7-5* to S,5 r 
7.0 to 7.51.

6,0 to 7oG l 
3,9 to 6.0*.
6.6 to 3.9*

 7-

Altered, lime , some calcite, garnets and chalcopyrite' " 
Chalcopyrite streak in altered lime.
Assay: gold 0,04- oz/tcn; silver 1.12 oz/ton; copper 6, 
Grey shale showing sone quirtz 
White mottled shale with spots of chalcopyrite 
Silicified lime, sose garnetite, spots of chalcopyrite 
and specular iron* 

Assays: gold - nil; silver-O.OS oz./ton; copper 0.2/?

to 3* lo 11

3*iQ w to
to

9»c" to iiV 
11*5" to 12»5"
12*5" to lU'O*

to lo*0n
i6 r o" to 17tU 1*
17<H» to 17'c"
17*6" to 19*0"
19 1 C" to 21*C t4

)" to 25»0 !I
to Uo ! C B

)" -to Ul'C"

DIAMOND DRILL HOLS NO. U~2 
{ 20° 3., . Plus 73i°

^. j

Silicified and garnetized lime" vith spots of chalcopyrite 
and knife "blade sees of chalcopyrite at M . .

Ore seam (no assays)
White Silicified shale vith spots of chalcopyrite
Silicified liasestcne; some calcite and jrelanterite
Gametized limestone vith chalcopyrite spots
Oxidized seas showing calcite and iron oxide in carbonaceous 
limestone
Garnetized lime with snail spots of chalcopyrite
Garnets and calcite in carbonaceous liaie
Calcite and iron oxide streak
Thin "bed of shale' -   - '
Garnetized lime with -St* of ore
Pink and "black shale
Close grained shale
Quartz porphyry

v  

DIAMOSD BRILL EOL3 NO. U-

0,0? to 2*G H 
1 c-

2«0 M to ^'C !i 
to 8 f C $s 
to 10*2"

" to 10 C 3"
12'2 H to 12*5"
12»5« to 13*0"

25° W.

Ore showing chalcopyrite and "oornite . 
Assay: gold.-C.OU oz/ton; silver 1 8 HO oz/ton; copper H,S^ . 
Liine silicate with a few spots of chalcopyrite 
Gray and white, shale . . . - 
Chalcopyrite and quartz sesjn in nixed shale and. silicified 
line. Assay: gold-O.lo; silver-G.?^ oz/ton; copper 0 0 S'^, 

Brownish cherty shale     , 
Black shale ' "'---  
Gs-rnetized lime with some chalcopyrite and calcite - ~ F

I 1 to I'll" 
I'll" to 2*0" 
£tC" to 
3 l C tt to 
^ T C B to

Garnetized and calcitizecl limestone
Seajn of calcite . ....'.*  
Garnetizsd and c?lcitized limestone with 'streaks of quartz 
Blackish cherty shale with soine white streaks 
Garnetized limestone " - - . : ...'..'



5*0" to 6*3"

6'3 H to 9*6" 
9'6 H to li'c 8 
ii'c" to ii»6"

11*6" to i5 T c n
1 1 0" to 20 r C"

to 
" to

-2-

Chalco~oyrite - in garr.etized limestone
Assay: 5 to 6 1 ; gold-nil; silver 0.36 os/ton; copper
Mottled silicified shale
Mottled shale
Chalcopyrite in close grained silicate
Assay: golcV-G.Q2 oz/ton; silver 0*50 oz/ton; copper.
Mottled shale, white and dark
Silicified lin-e (pyrite 17 ! c" to 20 T C")
Black to purple shale
Quarts porphyry . -

DIAMOlffi DRILL HOLE >TO,
N. 82° S Pins 66°

0 to 1*
l l to 5* 

5 f to 7i f

7i-i to S 3/U
to 9*3"

to

12 to 15 1 

15 to 17 ! 

17 to 19 *

19'to 23 f 

23 to 36*
36 to' 39* 
39 to H2 r

o to I 1 ^
i* to i*a tt 
i«2" to 5 ? 3" 
5*3" to 5»9 M

5 t 9 B vto 6'3" 
6 r 3" to 6*5"

6 r 5'!1 to
10'. to

  to lb r 
"16* to 17* 
17 l to 19 ! 
19 r to 22 1

Altered limestone containing spots of sulphides
Ggjrnetised limestone containing shaley spots, also quartz and

chalcopyrite . 
Medium to close grained silicified gray shale with "black

and "brown spots j .   
Altered limestone; 1" of white quartz at S 1 
Chalcopyrite in altered lime
Assay: gold-0.0^ oz/ton; silver 0,96 oz/ton; copper *J-»5$ 
Garnetite
Assay: * gold  nil; silver  trace; copper-trace 
Chalcopyrite and quartz seams in ̂ lime silicate 
^.ssay: gold-0»'06 oz/ton; silver-3»5 oz/ton; copper 11»5$ 
Spot of chalcopyrite in partly altered limestone 
Assay: golcU-trace; silver 0,^-S oz/ton; copper 1*2% 
Calcareous and garnetized limestone; spots of chalcopyrite,

quartz, calcite and iron oxide ~ ' '' f 
Black close grained shale
Crushed fault plane isaterial ' ' 
Mottled shale .. . 
Quartz porphyry

DRILL HOLS ^
23° W - Plus 69°

Close grained shale
2 inches of quarts, calcite aj\d chalcopyrite
White "rock; siliceous limestone, some "black shale inclusions
Spots of pyrite and chalccpyrite in lime silicate 
Assay: goIcUtrace; silver O.lo oz/ton; copper 0.5^' 
G-ray silicate     
2-inch quartz seam containing chalcopyrite, some garnet 
Assays gold O.C2 oz/ton; silver 0.7S oz/ton; copper 3*5$

Mf*^*'\ »
Chalcopyrite^ s^^sS in altered lime
Assay! gold-trace; silver O.Uo oz/ton; copper 1,6^
Garnetized lime with spots of chalcopyrite
Calcite and 7 dr'on seams in altered lime
Altered limestone
Black shale

.-: :,K



22* to 2$

29* t</33.,.. r _,r;>r to ^o
36' to 39
39» to 1*2
42' to V4
UH'3" .to
1*' to US

Crushed and oxidized material; soae copper cartonat-es and
iron' oxides 

White siliceous shale 
White siliceous shale
Crushed material with so.-ne copper carbonate 
Black shale
Black calcareous shale 
Crushed material with some clay 
Quartz porphyry

-* DIAMOilD PHILL HOL5 NO, 13-6
s. 35 Plus 59i°

i'c lf to 3*3" 
3*3" to 3 I S"

3*9" to 5' 
5 to 6»6'f

6*6" to yt 
7 to 9'

9 to 10*  
10 to 111
11 to 1'4«

lH to 15*6" 
15'6 n to IS*

is to 2l'6 n
21 l c H to 2 
22'to 22*3"

22 t 6 tt ttf 2^ r 
2^ to 27*6"

27?b" to 31'
31*6" to 35 1

35 f to 39 r 
39 to U7« 
U7 to 50^ 
50 to 55 f  

o to o r9"
0 ! 9" to 1

If6" to - }4

Silicified lisiestone with spots of chalcopyrite
Close grained gray shale - . -'
Garnetized liirie showing chalcopyrite " . ^ :
Assay: golcU-trace; silver 1»32 oz/ton; copper U»0^ . , :
Lime silicate . - - ' -,
Altered limestone showing chalcopyrite . - '..-  ' 
Assay: gold 0,02 oz/ton; silver O.S2 oz/bon; copper ty»l$£
Close grained silicate   . ' ;
Chalcopyrita ̂ in-altered limestone
Assay: gold-C.02 oz/ton; silver 0,9^ oz/ton; copper 3»7^
Siliceous "brown shale
Siliceous hrovn shale mixed with garnetite
Altered lime; some calcite and chalcopyrite **"-
Assay: gold-nil; silver 0,28 oz/ton; copper Oo7^
Calcite and garnetite in altered lime :
Some chalcopyrite in altered lime " .-;
Assay: golcWnil; silver 0.2*4- oz/ton; copper 0*^ *
Garnetite and some calcite  
Black shale-*~<£'    - . _
Z inches quartz and chalcopyrite in shale
Assay: golcU-0.02 oz/ton; silver 0 ? 3^ oz/ton; copper 1.2^
Black shale - - .
Spots of garnet, cuartz and calcite in altered lime; chalcopyrite
Assay: gold-nil; silver 0.08 oz/ton; copper ^0,2^. -.-.* " :-;.
Mottled shale; some chalcopyrite and pyrite " - -
Spots of chalcopyrite and pyrite in silicified lime ' .
Assay: gold-nil; silver trace; copper-nil -.    
Close grained shaley lime silicate . ' '
Silicified carbonaceous limestone
Siliceous white rock (shaley) . '  -.
Quartz porphyry- . ".'  ". V-

DIAMOSD I/RILL HOLE >TO» U~7 '"""."    
22°3. - Plus 12° - : ' - ;

Altered limestone ' .---.-'; 
Chalcopyrite in calcite and garnet -   
Assay: gold 0.02 oz/ton; silver 1 9 ^S oz/ton; copper 7«5^ 
Silicified liiTicstone with spots of pyrite and chalcopyrite



*ife:;^;;2;v;:V

to 5*6*

.It v -, 1 "7 t; ^O J-1
17 <6" to 22' 

22* ^32*

32 ! to 36^

36 r to to 1 
to 1 to Ul ! 6" 
ia»6 n to 50 r 
50* to 63*

63 l to 65 J

o to 7 
7* to
ll r to 12' 

12 r to lp r 

15 to IS*

o to y 
3 to 5 r 
5 to lo r
10 to 11
11 to 11*3" 
11*3" to

Cuartz and chalcopyrite in lice silicr.te   
Asssy: gold-nil; silver O.TO oz/ton; copper 1.3$ .
Close grained lime silicate
31s.ck shale   '
Altered linestone with £arnets and calcite; diagonal seam

of calcite and some chalcopyrite crossing at 21 feet 
A f ev "bunches of calcite with spots of chalcopyrite and specular 

    iron in black shale ' - 
Altered linie; shox-fing spots of chalcopyrite and 2 1* calcite t.

streak'at 3^ feet . , . 
Gsj:netiz.ed limestone with soae specularite in calcite "blohs 
1-J 3 of highly siliceous looking material; looks like porphyry 
Black shale   > - ' . ' 
Oxidized material; calcits, garnet and liincnite altered '

limestone. The led^e at this point is near a north and   
south fault* . 

Quarts porphyry

DRILL EOL3 NO. D-5 
H. 35° 2. Plus 33°

Carbonaceous "olack shale
3-ray close grained silicified lime
Gray close grained silicified lirne with some vugs, garnets
and copper and iron spots 

Ohalcopyrite in garnetite and calcite
Assay: gold O.Oo oz/ton; silver 1»5^ os/ton; copper 5*0^ 
Quartz porphyry

°
DRILL HOLS 1TO. U-9

Plus* 35T. 25
Altered li.ne stone
Gray shale
Altered limestone . '
Specular iron, limonite, malachite spots, in altered lime 

' 3" of solid calcite . .
Altered lirasstone, calcite', garnet spots specular iron, 

chalcopyrite and pyrite
Grayish end blackish shaleI1!- to 17 l ^

iTote - This hole stopped before reaching ore zone

N. U
I-RILL HCL2 NO. U-10

Plus 33°

0 to 10 l 6" 
10 r 6 (t to 12 r 
12 r to 17 l o" 

17 t o" to 13 T

31ack carbonaceous shale '
Gray shale . '
Qaarta porphyry dendrites -

Quartz seam in grjrnetite, spots of cuprite, chalcopyrite
calcite a.nd speculsr iron 

Assay; gold-none ,- silver 0.0^ oz/t.on; copper nil.



V lStr--.*-»,&«,». __     '     , ~. £* &*..- ^ ^-s.-ir-jwtwfcs:'i>~'-» 

, : tV-V,^  >  ' ?;££ .

/
-11-

IS 1 to 2V Mixture garnstite, quartz, chr.Icopyrite, spots of copper and
specular iron

Assc.y: . golds-nil; silver-trace; copper nil* 
2U to 2k T 6" White crystalline quartz. . -

Assay: gold-nil, silver-trace; copper-nil. 
2V6** to 25*2" Yellov/ish to brovn siliceous rock, spots of specular iron_

Assay: gold-nil; silver-trace,'copper-nil 
25 ! 2" to 27* Altered limestone, garnetite, calcite, spots of specular, . ;

iron and chalcopyrite. - .- * ."  
'Assay: gold-nil; silver-trace; copper 0,2$V-" " . - 

27 f to 32 T Mixture of calcite, silicified "lime, garnetite and vug
white quartz J,I to 32 feet. 

Assay: gold-nil; silver-nil; copper-nil 
32 to Uo* Sane mixture as aoove with souie shale- core recovery 3'

Probably vug hole losses 
Assay: gold-nil; silver-nil; copper-nil. 

UO to 62' Quarts porphyry
Assay: 5^ to ^3 f i gold-nil; silver trace; copper nil.

D2ILL HOLE NO, LI-11 * - 
IT. 12° W. . Minus

o to y y to 3 f 3" 
yyl .to g«
s« to 9*6"
9'o" to 10 f 6 M 

o" to lU« 
to 15f

15 1 to l? r 
17 1 to 22 l
22 * to 25 ' *-.

25' to 25 r -3" 
25 r 5" to 27 ;
27^ to 30 r
30 r to 33'
33 f to 3V
34' to 35 !
35' to ^f
lp|' to US'

Us 1 to 6o r 

60 to £6 r 

66 to 70 r

shale
Pyrite and cnalcopyrite in calcite g 
Close grained calcareous shale, sr^all seam 1/S" chalcopyrite

at 7 r 3*
Vuggy garnetite vrith quarts seams and some calcite 
Spots of chalcopyrite in altered limestone*
'Few spots of chalcopyrite in silicified limestone, some garnets 
Quartz veinlets in limestone, spots of chalcopyrite, malachite
and calcite   . 

Chalcopyrite in garnetite inclusions in mottled shele 
3-arne'tite and shale mixture '  ' 
I 11 bands of calcite and quartz in shale shoving considerable

garnetite
5" of yellowish bull quartz
Garnetized limestone, spots of chrlconyrite and specularite 
Gray to black shsle- seans of celcite 
Silicified limestone
Considerably vuggy calcite in limestone 
Shaley mixture '   ^ 
3-arnetized and calcitized limestone -- , .. 
Altered limestone, spec-ilqr iron, ch.olcopyrite spots and 

  calcite and garnet .' - 
Massive garnetite with sone c.alcite, good -chalcopyrite Vnoying
between 5^ and 59 ! 

Highly silicified white rock. ^" chalcopyrite and other
spots frora 62-63 feet   . 

Chalcopyrite in alluvial (?) limestone

:!:*':^i^'



f

-12-

JO to 72*

72 to 75 C
75 to 87 T
57 to 96*

Close grained reddish brovn to whits shale, a few spots of 
chalcor>yrite

\ »
Well mineralized altered licestone - /  -.
Altered limestone, calcite and garnetite    ?$  
Shale with s.bout l r altered limestone at 32*

AI^O:G) DEILL HOLS :

0 to 2 f . 
2' to 10' 
10* to 
12 r to l6 
16' to 19 
19' to 2l* 
2U 1 to 26 
26',to U6
^£1 to S

S. , Plus

red lizsestone r some cha.lcopyrite 
Bluish gray shale
Altered limestone *   
Shale
Chalcopyrite shoving in altered limestone, good prospect 
Shale, grayish close grained. 
Altered limestone, spots of calcite and chalcopyritejgooji prospect 'I" 
Bluish shale, spots of malachite at 29 l  ' .-:
Oxidized, shaley material showing considerable calcite . "

- j. .       -

:> to 7* 
V to 9 f .
3 r to 12 *" 
L2 l .to 15' 
.5 1 to I/ r 
.7 J to 22 *

:6» to 3-1
l' to 37
7« to Uo
0» to ^2
2« to ^

l to 4S

DHILL HOLE ISO. U-13 '   ' y.. : , 
N. 80° W Q Plus 51° " ' * ' :

Altered limestone
Bluish gray shale
Partly gsrneti'zed liinestone ̂
Close grained shale, few spots chalcopyrite
Gornetized limestone
Vuggy garnetized liinestone, malachite, cuprite, and meiaconite

spots
Mottled shale .     
Ssxnetized limestone
Oxidized and partly altered gs-rnetite, seam at 37 l 
Blue crystalline line-tone 
Highly siliceous shale
Crushed up material (fault?) part of core missing (2-J- 1 ) 
Close grained bluiv^gray shale

MOm; DHILL HOLS NO.
Plus

to

to 
to 
to 
3 U to 21'
to 2U» 
to 2^ T 6"

Brown, yellow, black and green garnet ite with spots of specu-^
larite and calcite .

G-arnetite . -   
Altered liinestone, garnets and calcite ' 
Solid red garnets
Garnet its   ' * 
Shite' shale    ' ._-'.. 
Garnetite



2kt&* to 27' 
2ji 4o 30* 
30 to fii 
3*1 < to 35* 
35* to 41* -.«, 
Hit to U2»£" 
ig » 6" to ^

to 1*7* 
to 1*1

66'
* to

,"

.to -76! 
to

£7* to. K>9*
105 l to iii
111 16 M to 113*

119 rS B to 
121* to

tO 127*

to 133 f
133* to 1411 

to 157 1

Black .and white .-shale with small seams of
Lime silieatef{v^ite)
Mottled -shaleX .* .jr 

. Garnetlte^ vith epbts of -chalco
Mottledwnite -pi** dark shale" 

: Qarnetite with stains of malachite
Mottled shale
Garnetite and shale^
Altered line stone ^  
Mottled shale ' .:
Eeddish "garnetite.;: 

; 'Crushed '-fault plane" Eiateriai-~clayy,calfctte 4". gamekite ?V ,^:,;^ '^*f* 
spots 6f.-pyrS.te and* chalcopyrite, iroi^-sa'i copper -^- -'----*-<-*"* 

porphyry' "".^ '*'; -: ;'.-"/v* >''**'-^-"v / v4 . "'"'"-?.
Carneti-te ' : - ' -'. /   /:.* . V "I"   ^*." ''.
Crushed, material 'Some stains of .copper
Garnetite i-- .~   , . "; "^ .:'.'/ 
Crushed'*materi&lj iron and copper stains
Shale" , . - "":-'... ''.'"'. . 7 - -.-  *
Carnetite ' -

White a.nd "black" shsle
Garnetite -..    ;  ^ *. 
Light shale '" 
Dark shale   - . "

OrtO 19*

to. 25*
'tO 2S*

to 351 

to 36'

ITote  

o to '
6» to

.
to 13I1 .

to 15 1 
15* to

DEILL HOLE UD» U-15 
S. *t3° K. . ' .M:

.Gternetite vith a fevr ^pots of chalcopyrite ,and malachite at. 8^
Spots ^of chalcopyrite at 15* . . -J*- '..' .: ''~ :?*.\

Close grained "bluish shale-*vhite "Ihsle and fsrcvn.shale* ' './-»£ 
Mixture of garnetite. shale and calcite ^*- ' I '. , '-.'\#
Gornetite,- spots of chelcopyrite at'_31-f . t6 ; ^5 f t a3- 80 ^ev spot's

of malachite -:..v/'* ' '- ".  -* '  *,. ~   :-V-v-,. .v v^J

iir« McCarthy's comment"^fhis would stand a prospect crosscut^; ;?''-;
-   . , *."   *' ' ' --»' ^ *

DIAHOUD EHIBL HOLS.^0. I3-.16"-- : '-. - -...,.- - " - '..;-' 
S B U2° s. _ - x' ,/ ''  ;,?lus 32t° ;\;> . :- - ; - ;

Garnet It e vith spots of calcite   »  ' '--- ^ . : \  "'^*r.o - 
"Garnetite ,sh&le \and'Calcite 'mixture*" Small seams of. .» /-.  . .-"/j, f ^ 
*-, chalcopyrite &t 7i! -"*" . "" '  'V'i, ;' - "' '"'' ;   F'tT.*: '*'' 'l^^.v^ 

, j-Close grained."bluis-h. shale I ; - . '^-',"'"' ' ' .' "*-* /-i^^<^ 
"-.* "Vuggy garnetite vith limonite area's.'/Spots of chalcopyri^ie^K-'- " 

at ll» f and 13'§ l '-' - . . .' "'" ' ^ ' ~ K " "-: -'-'  .£.--*L "^.->%-.v"T^at llg* and
Bluish shale"'--', '.<  ?- '.-* ' -,- -' - ' ;"   - /   *'' '^fvV^^v 

^ Kised garnetite, and calcite, spots of chalcopyrite-""v" Nf v^-^^

"a»*^-r



  ; -. * -i^.,-'- ,?,'*  
.,""''--*  i"

l6» to 21*
21* to 2***

.2H* to 28*
: 28* to 30* 
30' to.36* 
^6* -to U3 f

p- to 10* 
10f "to 
17<6« to 19*'. 
19 ! to
19 * 6" to 

. 25 l o* to 
27' to 33' 
31+1 to 37 * 
37 ! to 47 f 
^7» to 5J r 
5V to 54*

' * .^
l^M

DHILL EOL1 3JO. IWLJ   ^ ^ ; : -- 
0 '. - Plus 33td

. 
Close .grained bluish and ^lapki -Ehale :
Pyrite in lime silicafc^, :Bonie 'garnetite 

s "Close.grained lavendar thale , ''.£*-. 
Mottled vhite and ".'blapk/ebalf./ . : -^V";/ 
G&rnetite. '~- V. ~';"-", .T'-^'^l."'. , _/. \/!-: X- 
Mottled -shale * ; " \ *   ' ": -'

ST. 58

grayish blue shale
G-arnetite ' -' ; "'*'.. ^   ':.":*/
^Hiite -shale
Calcite spots in altered-limestone
Blue and white mottled shale
Garnetite
Brownish shale '
G-arnetite -__-. 
Q-ray ehale

S-rS;!^ ''^
r*- **  ^ - " ^* -^*^sw*-.- ...c/r u;
.' '-- \.rV*;?

If*

DlAl-iOS) DHILL SOLE K). U-1S
V;. Minus

o to 5 J 
5« to 5i» 
5t ! to 13 
13 f to

tO

19 « to 20 ! 9 B 
to

to

251 to

5^»&" to 39 r 
59 f" to 39

to" 1*9 T

Brownish, greenish ^nd vhite mottled shale -   ; ;  * ' 
CoDDer carbonates on cracks in shale  . ' ' '- 
Bluish shale, soas nanganese on seams . , ; , "": 
Calcite spots in highly oxidised and altered limestone^ ''"'

spots of malachite and limoxiite. 
Assay: gold-nil;   silver-nil; copper O.U$
Chaicopyrite spots in garnetite t ., " :' : 
Assay: gold-nil; silver-trace; copper 0.7$^ - ' V 
Altered limestone, garnetite and calcite ~ - * * 
Spots of Chaicopyrite in altered lime, showing considerable

calcite $BEl]Bi!3jel- - ' , .' . -i 
Assay; gol&-nil; silver-trace; copper-0.6^ 
Mixture of limestone ar.cL shale, lew spots of Chaicopyrite

and iron sulphides* , ,- /-, .; 
Close-grained black shala*., calcite and Chaicopyrite on,

-- ^ *'

' one Dyrite . -    ,.--.: ' f - -: /
:"vfe

"Garnetite vith spots of sulphides " .v.
Gray^shale' '   * . .   "., ' \ ""."
Altered licrstone shoitdng considerable calcite .in £
bunches   ; - "    ""' -- ' \r~'"l 

Bisck shale shoving spots of Chaicopyrite and;pyriteB.; . - ?

Assay: golo-nil; silver-nil; copper-trace ^, ^ ." ,-1-;^''

:i.t- : '&



53' to 
56*6" to 5S»

0 to 1'
1 to 3» 
3 to 17* 
17' to

to ^

to Us»
to 5U«
to Go 1

Close grained 
Blade shale :

Spots of-malachite and limonite in crushed material
Blocky darlc shale, spots of chalcopyrite at 5'V-   %: j5  
Mottled shale'.-"" .-   - ' . /* '    \ '-. '-"~ :>T >; :'*''--/ 
Garnetite shoving specular iron and calcite spots. ',  -    ^\

. ITote- The cores of this section got mixed up, -fcut Mr. McCarthy''
, reports nothing of value in this section -   "   .-'

.Altered limestone, "considerable celcite, spots of specular;:
iron and a-few spots of pyrite > .' ; - , . .' 

Black shale^spots of pyrite '* .""" '" 
Mottled shale ".. / , ' \T .. 
Dark shale   ;   ' -' '  '-

D to 4M , 
** to/6*- - 
6 to g* 
S to 17'-.
17 to 191
19 to 25*
25 to 27»
2? to 30^
30 to'33 1 
33 to 35 L 
35'to 35«b«

35'^ 
7 to- 

12 to

to 
to

571

S.
LMLL HOLE NO* U-2G " 

. Minus

Oxidieed shale . » ." - ~ ' V 
: Inottled shale, ' , ' . - "'..' ;-- t . 
- Bluish shale e r_ -- -^   - ; . ; .,;: .-"--.. ' -    " ; 

Crarnetite showing a few spots of mpJ.a^hite and chalcopyrite 
Mottled shale ' -r ' .;/'-' .'i' ...!^ : ' :< ' >-  '^^ .'- -'/ M 

^   Mixed shale and garnetite spots"'- ' '' "" "-  . .j-: '.""' " '- 5 -_  "'-' 
; . Sandy spots in shale " ...>:,   - :« .'-"'- '  ; ' j_ ,; 

Gsrnstite, spots^of chalcopyrifre a.t 2S 1 / ..-, , ^-,* t- % 
.,, 'Mixture of shale'and gsrnetite / ... "' ' //'  4

Some chalcopyrite v .- -''*.," " .*  '  ^. i'-
.-Chalcopyrite in garnetit^ " . .'- *"' ', t ', ' '\ ̂  ,r f f :'^ v
Assay: ^old nil; silver trace; copper 0*5^ ' *'. ^*"V*-'. V;
Close grained "bl-.iish gray shale   ,- '" ,-"'-..'.- " A, «
Altered limestone, shoving calcite and garnetite -v" " ,..* V_ '<.

T-, Considerable Celcite end some specular, iron, and iron ozide-^ ;|;
; . in "eltered liiaeston^ iJ*;.;- '  "v - " -..-? ' ' ", ' '~'*-Ti.=;-J^  '"''*§£

Close grained bluish" shale  »" -' ''  ---" . '"-^.'",^ - \-,,:   : '. r'v >^ :':> »'.^f?%
. Mot tied Bluish and 'White 'shale   -- ;;.-^-, ^-."-  ^''

"^k, , *<*/^ '

'" "%-,]: S?
;>>^:;iC

-*f A> ::

DRILL HOLS ffO. TJ-21; -, :
5J° ?.- ; W  ;',.-? ?1US



30 to-33*'- r 3 to..' 
to

55 to ,57*
57 , -, Aianaetlte 

  - White shale yl)le.ck .spptjs- of \ jpaangane se' '
bb to 

to 51*

6.3 to 
g.5 to 
11 to 16* 
lb. to 17* 
17 to 25 1 
'25 to 351 
35 to. jp 
37 to 39'

3S to 1

Spote 'of ^£^rnetit;e ^in, close grained shsle x 
of C3TlDon^te and stilfifi.e« of copper 

s golcUiiiJL; .silver-nil^ copper-trace" * ' '

^. Shal o," greyi«h; tbj;ya 
. 'Qsrn^ttte,showing calcite" 
; \ .Light hlne sheLle. i/.-t v; v/-.;

Gray/^beie;/, v,:f-V:-'^ "_" '''"^ :^'^/'^C''^^^^*^^- VrVo;^>ig| 
; ,Silicif ied .limestone 'merging-^^ c ^ -:"''^^' *^ ^''''  - ~' "'^';y:-"-;^"' - '^l^^i^ 
'Into altered limestone showing-' calcitV," garaetitf .and*,spot?.'< vl,^:*|

^a

to '46*
to 

1 'to
5^ to 57*
57 to 53t 'c- 
53 to '6o f "X:.<

- - 5--"

SLXJ3&S AS'SAiS'

.":'_?*.. "*" '\--> -^'"*-'-V;-'^ r-:> :^.-j'-":"-4^"-.>": " >.. -^ ' -^.^  %:":AL^^.l2!^L
^r^^;"^''.:.?^^jsg^?|^^



"'; ..' ":. ' \- <*W ' <*:.'. ' '' ' '   ,  '
, ' -;. ... .' -: v-* v->   '^  ':t ^' >
-> .. *v"'V .;s.r- .* ' j?~ -

0 to 3 1

to
ry to
12»b» to 15»
15« to 23 »6«*

26 ^
te 26 »

to 36 * 
to ^
to if 

3» to 
5 fl to

tcr 
to 51»

20°.3U'

- Bl^ck
.   Li^lat ."bine,''shale   : -;: ^   : '" ''"' /,- . ' "-" V., -.- .-.     t..  .-  -;->.  

Altere3Mlmestone, some cslcite ' r" J \'. ,"'"7 7' : "'" . ^t;
- .Gernetite '      _ ,'- J J/ . ^: >" /;.';'-.:' /"-'"> , 

White close gy&iaed shale"":"-/ , -;: ,;v ' '", -* : *. "*'/.,;-/ 
M6ttled'white"end hlack" shal-e^'-/.'- ..-,.-, ':. < ./*;,/tf:^ 
Gernetite J - - ^'- ,,-.-/-- . .'-^ rjt..   ." '^'-f*'-." 

'* Light-trovr shale (polishes),"  / *-«,'^*' "« r- '"'". >..-^"-4s 
Shsle; hluish'vhite with-copper ^telciB 6£ joint'plan 

 33 !.t ^iz-ch garnetite at PS * * >v* DendriVe6"and nodules, of
- ... iron and copper^ et&ined materiel*'*/A*fev garnets (and -. 

spots of iron o.nd copper oxide and sulfi6.es '/ - r- '".

I*£ir-k shale 
»fnite shele

Altered lime, soLe 
white roch, calcareons aiid silicified   '>- 
Kot-tled shale, partly -cryst ell i zed vith calcitte and 

VanchVs throtigh the ^ronnd **:*

AI'IOJIT' DP.ILL HOLE 3?0.

0 to 2 J

2 to 3«
3 to 9«
3 to ll 
11 to

s to
36*3*' to 5C» 
50 to 57*

13

 l to 63* 
63 to £k\ 
6^ to 7i» 
71< to 
^77»£ l{ to 
so T 6 >! to S3 1

s. 30° s.

Gternetite and chalcopyrite 1 to 2 ! ; 
Assays golc-rOoCQ.; silver-O.^K); covper-S*!^ 
liiins silicatB ,  "'   "* 
White .. ''snsle , m&rgixig into -gresL. silicate 
light "brown shale .-. - : ' -  -

Mottl-ed green and white shale 
Mgttled shale * /  / 
Dark green slnsle ' ' .. 

^tain at ^40* 6".

-..-«V--

£jid altered line stone- froaHarble merging1 into gcrneti
6ol 2° to"6i« - .-; ;- -..-";, - '' '-."'' '

Close ^jrftined nottled shale, soroe g&rnets .' :> "^ "   , .-"* , 
Black shale ' ' . * -. ' " - ''   "" ' "v.| 
Vfhite simple with- one foot of "black ehele "between 66* and 67"* ~~ ' '"- 
'Mottled Bhfcle*"-. ;  ' '*  "' ' ' /"' :;: '"' .' '  ';-\ " ;-: 
Slack and "clue shale ;" >-   . _-'.-  ' '' "> - ; ""- .
IT-yyite in vhit© silicified liiriet .,-  

*   .   -

Assay: ^old-nil; siiver-trac«; copper-nil '. . : 
.Kottled slate, {shale;}. l/l6 H ciiicopyrite kt

sots rof m^lachi'te end iron ozide ^t 8S ! . -



9013" to 95*';;-- 'Altered linian-t*;
   "."' Uncnite and malachi 

951 to 103' Shale 
to

111 to Quart

  Vc    : \£'-'^^\*%*r%!&z
  ̂  -. f *   -f . '..*-- ix\s w .  -' *  *-'-*L./' ** > * ;- i; - ->-> * '  ' ---* ,-- : * i >  ^* ,->r ** *ji*:*:-KJ* 

«tto«8 Ar ;- ^^' -; v^^

V- VV:"-- .-  W;^'.-'^^^
-' - .   ,";-  ' > £  ',   '-*&- ?.

s.
Di^LL ilOIS IX-. U-25

'.Plus'*00

0 to-1*
1 to 2«

2 to 7 J
o

to I?'

. 17 LO 22 J 6- 
22 J 6» to $&'  
2ii- to .28* 
23 to 2?^-

' 29 tc 30? 
30' to 361 
36 to 331

' 33 to 40 J 
40 to 49'
49 to 5TH
50 to 56* 
56 to 66* 
66 to 68 *

J7
-'-,', »*

*«'^-'^*"'

^'.r^'.^-t.'^/-^^^^
- v- - ' ^: -_ --..i ;-. «f "4t*

ere
? "* > ' "*"' -   "I" * - * ' '

6 oa/tor.; £ilv«r-00 ?0 OE/ ton; . copper 3* 9> : ; , '.',;", vi v 
-silicate' shoc.n£ sent; -^*e.r rets £*iid CcJ-cit* '  .. '''*' .\ M*4 

'Bluish £:rtjfcr. silicate   -. . t .*r>-^ 
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SAN FSDRO AMD CARNAHAN MINES

by 
J, ?. Smith, Ao Ho Wadsworth, Jo R. Cooper, ?, '.V* Harwell, Ao S, "rfeiasenborn

ABSTRACT

In the Now Placers raining district of southwestern Santa ?e County, 
New Mexico, copper, lead and sine ores have been mined from sedimentary 
rocks of Pennsylvania?! age* The seditnente, which locally have bean much 
!ne tamorphosed, have an average dip of 15 decrees to the east and southeast 
and are cut by numerous intrusive bodies. A syenite laccolith in the 
western part of the district is believed to have metamorphosed the 
overlying sediments*

At the San Pedro mine, the principal mine in the district, the known 
ore occurs as replacement deposits in seven taetanorohosed lime 3 tone beds ' 
which foriu a unit 80 to 90 feet thick. Over the central part of the 
laccolith the beds have been altered to tactite; around the tactite area 
the limestone beds have been nar-aorizedo Ore is found in a zone between 
the xtactite and the mamorized limestone an£ the beds have been mined 
for a distance of 2400 feet. Only rarely are all the be dap reductive at 
any one place, Chalcopyrite, the only important copper mineral- is 
associated with garnet, calcits, quarts, specular hematite^ and pyrite« 
There has been little oxidation of the ore. Lamping of the 2iine has 
revealed the presence of two scheelite-bearing areas. The scheelite" 
bodies are probably too low in grade to be mineable at present prices 
for tungsten, but tungsten might be recovered as a. by-product of copper 
mining* A fault which passes through the Richman shaft separates the ore 
body into two parts* The ore beds east of the fault are presumed to be 
the same as those west of the fault but the presence of a distinctive 
quartzite. bed west of the fault and its absence to the east casta some 
doubt on the validity of the correlation.

At the Carnahan mine, oxidized lead-sine ore occurs as flat  lying 
nine-like 1 replacement deposits in li-neatone bedahear their intersections
* *  */ i c
with steeplyj4dipping fractures striking northeast to east* The nine ia
only partly accessible and the principal stopee are scil to be in the
inaccessible part of the mine. The visible mineralization is low in grade,,

Suggestions are given for prospecting at the San Fedro mine*

 *J."*
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_ DIAMOND DRILL HOLE NO. U-33 
N.47°W. Plus 51°

0 to 4' Blocky fault plane material, granular and crushed; some
iron oxide

4 to 7' Altered limestone, garnetite and some calcite 
7 to 8.5' Garnetite
8.5' to 9' 6 inch ore showing chalcopyrite 
9 to 11' Shale
11 to 12' Altered limestone, garnetite
12 to 20' Decomposed and blocky shale
20 to 23.5' Close grained siliceous blue shale
23.5 to 31' Garnetite; a few spots of chalcopyrite at 24- 28-30'

Decomposed and altered from 26 to 27'
31 to 31'1" % inch seam of chalcopyrite and specular iron 
31'1" to 36' A few spots of chalcopyrite and considerable iron oxide

in garnetite 
36 to 40' Shattered garnetite heavily impregnated with iron oxide

at 37 dnd 39' 
40 to 50' More compact garnetite with blobs of chalcopyrite at

40"6" and carbonates of copper at 46' and SO- 
SO to 52'11" Highly altered rock with streaks of calcite and garnetite

and iron oxide 
3" Three inches of ore

Garnetite with a few blobs of chalcopyrite 
56 to 62' Oxidized garnetite 
62 to 66' Oxidized shale-shattered and cream colored between 62"5"

and 64', some iron oxide
66 to 68' Shale, more compact; black shale 67 to 68' 
68 to 71' Oxidized shale between two crushed zones 
71 to 73' Black shale
73 to 82' Garnetite, partly altered; some calcite at 80 to 81' 
82 to 86'6" Altered limestone, partly garnetized, few spots of chalcopyrite

and carbonates. 
86'6" to 87'9" Shale 
87"9" to 88' Seams of altered rock showing limonite and copper carbonate
88 to 89' Altered limestone, garnetite and calcite
89 to 103' Mottled shale, light to dark 
103 to 106' Mottled shale, light to dark 
106 to 110' Black shale
110 to 111 1 Cream colored shale, some calcite
111 to 114.5' Altered white rock, some clay, etc, (probably sympathetic

fault) 
114'3" to 115'3" Ore seams

Assays: gold-nil; silver 0.32 oz/ton; copper 0.9% 
115'3" to 115'10" Ore seams

Assays: gold-trace; silver-0.80 oz/ton; copper 2.7% 
115'10 H to 116'2" Sulphides

Assays: gold-0.24 oz/ton; silver 6.08 oz/ton; copper 19.8%
116'2" to 151' Highly siliceous wihte rock. No quartz phenocrysts noticeable,

some spots of limonite and manganese
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10'6" to 12'6" Spots of chalcopyrite in altered lime
Assay: gold-nil; silver-0.12; copper 0.6% 

12'6" to 21'6" Garnetite, few spots of chalcopyrite 
21'6" to 24' Broken up shale 
24 to 28' Oxidized garnetite with bands of chalcopyrite.

Assay: gold-0.26 oz/ton; silver 0.86 oz/tpn; copper 4.3% 
28 to 29'6" Oxidized garnetite

Assay: gold-0.10 oz/ton; silver 0.14 oz/tonj copper 1.6% 
29'6" to 31' Shale with some malachite (part of this core missing, may be

iron oxide fines.) 
31' to 34'6" Garnetite

Assay: 31' to 33' - gold-nil; silver-trace; copper 0.5% 
34'6" to 35' White and blue shale 
41'6" to 44' Bluish shale, some carbonates on seams. 
44 to 47' Carbonates and iron stains in ^haley rock.

Assay: gold-nil; silver-0.06 oz/ton; copper-2.4% 
47 to 49' White shale; some malachite and manganese spots 
49 to 57' Porphyry, some manganese and a few quartz phenocrysts

_ DIAMOND DRILL HOLE NO. U-31 
S.18°W. Plus 49°

0 to 5' Altered limestone, some garnets bornite, chalcopyrite and
malachite in small spots

5 to 6' Shale
6 to 8' Altered limestone, some calcite and garnets
8 to 9V Dark and light shaley mixture, spots of calcite
9% to 15' Garnetite
15 to 18V Altered limestone, shale and garnetite
18% to 21' Black shale
21 to 26' Altered limestone, showing considerable garnetite
26 to 28' Some shale and spots of copper, showing in garnetite
28 to 31' Shale
31 to 33' Altered 1imestone,with garnets and calcite (small seam

of chalcopyrite at 32' in garnetite}
33'    3 inches of chalcopyrite ore (no assay) 
33'3" to 35' Gray Shale
35 to 39' Shale interspersed with bands of garnetite 
39 to 42' Bluish white shale
42 to 43' Some pyrite, chalcopyrite and limonite in altered shale

Assay: gold-nil; silver-trace; copper-0.3%
43 to 46' Chalcopyrite and limonite bunches in altered rock.

Assay: gold-nil; silver-trace; copper 0.3%
46 to 47' Altered limestone with some garnets.
47 to 51' Shale (a 3 inch streak of calcite and altered lime containing

considerable chalcopyrite)

. DIAMOND DRILL HOLE NO. U-32 
N.25°W. Plus 39°

0 to 7' Crushed material near Swan Tunnel fault 
7 to 9' Hole caved; discontinued
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STRATEGIC MINERALS INVESTIGATION 

PRELIMINARY MAP
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PRELIMINARY MAP
PLATE 12
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clong yfult rone; 
sibte f east.

Thin sea 
along frc

rrs of ore 
tffres.

Do*/) 10 feet to east. Gray crystalline 
limestone.

BACA SHAFT

Gray crystalline 
limestone.

Down 19 reef to north
EXPLANATION

Fault or fracture, snowing dip
900 S Portal

Strike and dip of beds.

galena along 
no-

" »!,.

ki 
Ci

§

700S

60 OS

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

GEOLOGIC PLAN OF THE 
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STRATEGIC MINERALS INVESTIGATIONS

PRELIMINARY MAP PLATE 3.
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COMPOSITE PLAN OF THE SAN PEDRO MINE

SHOWING MARBLE LINE-

NEW PLACERS DISTRICT, SANTA FE COUNTY, NEW MEXICO.
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STRATEGIC MINERALS INVESTIGATIONS 
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PRELIMINARY MAP

Base map by A Locke and E.H Perry, 1916. 
Recent work added.
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