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AMERICAN S~ING AND REFINING COMPANY 
Tucson 

Mr. W. R. Lamdwehr, Chief Geologist 
Western Mining Department 
Salt Lake City Office ~i. 

June 16, 1953 

Arizona 

JU " ! 7 

WESTE.F,N [4;Ntf~G DEPT~' 

AERIAL RECONNAISSAN~ 

Dear Sir: 

Enclosed are index maps showing the routes of the various flights 
taken in the aerial search for alteration zeneso These maps can be attached 
to the appropriate memoranda according to the following list: 

F__li~ht Date Memo Date 

I Feb, 19 ~ Feb= 20 Ceurtright-Papke 
~eb@ 26 ~" Feb@ 27 i~ 11 

3 Mare 18 ,~ April I Ricbmrd 
Marc 19 '~ April I " 

~fApril 27 April 27 Courtright-Papke 
Nay -11 1 Nay Ii " " 

~ May 12 '~ Nay 12 " " 

The flight of May 12th crossed the Arizona-New Mexico line, so two index 
maps are includedo 

Your copy of the memo of the most recent flight, June 8th, by Courtright 
and Ps~ke, was mailed to you June 13the Its index map was attached~ 

We are attempting to get State Geologic Naps of Arizona and New Mexico 
for you~ but this may not be successful because they are out of printe 

KR:ar 

encl: 8 Index Maps 

co: TASnedden with attachments 
JHOourtright " " 
K6Papke 

Yours very truly, 

~ j . ~ p / _ _ _ I / ~  " ' "  =7 +.~53 
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Name ..of a~es 
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.Ae~a!~Reconn~i s~nce 

CoRpezas Creek Area, Gran~ 8e~t2, 

Eings%~ Distr~o%,, Sie~. C~un%y,. 
NeW Re.co 

• . ...~ .,;~.:~ . -. . . . . .  . . 

" J.uen Peek erea (ei~h~ miie~. ,~ of 
Ohleride), Sier~ Co~ty~ N.MJ 
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~m~e 23, 1953 
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Flew over east. ~.~e Sant~ Rit~op~':pit a% .:?SG0 f~$~ then eiimbed to !0~000 feet 
f!e~ eas~ ~f F'ierro and ~ssed ~re~ point ~ere'~'pre~m~ue~1 ~s~mmi t ~oeks ~ 

~s~ppear b~eath ~olc~ni~: ~ver.~ C6n~v~e~ north over ~la~!~ng cover ~oeks 
%0 the he~d~mterS of Sapett~ Greek~ h~ce west~rd along this~r@ek~ Some bright " 
redaish~range ~oiorS ~o~se~e~ o n  the north side'of &~pe%to Creek -about ~ ~our mtle~ 

~th-~he:' Gila ~ RiVer~ ' This"-alte~ion is :one of several ' 

c ontln~8:: ~ s o u ~ - m i ~ n Z  

. . _ - , . ~  . : ' ~  ~ . :  .~'" , 

• '- . . , ~ d ~  -~,. " 

~ast of i t s  j~mction ~ t h - ~  ~r~ 
~mtches, Those appea~ %d-~ nothing ~m~e than pyr~ti0 type, 'Bdt  eonsidera br ief  

o~g~.  and re~ al ter~t ion ~ l~w~ on Bhe G~a~ abou~ eight ~ s  north of f i r s t  
menti~ed altera~iOB. Followed ~ ~18 RiV~r, ' ~ssing en.~he east side of Black 
MOuntain~ swung n~rtheae~ to:~ge, .O~" ~ f m ~ o f  ~n Au~S~ %~en elreled s~uth 
along east flank of Mimbres mb~t~ins :~ssi~g along windOw in volc~nle cover ex- 
tending from noah of Chlorite'to s~uth of Ki~gston~ Abomt t~e miles north of 
Kingston ~ z~n~.oE, possible ~l~ei~tlon :%m~ obs~rv~ which sppeare~ to extend 
south %0 the Kings~mining dist~i~%"~d on sbuth ~f King~ton with less intensity,, 

~ The ~ h ~  eont inu~ due ~ou~ over vo~c~r~¢ eover to  e ~ s u r e s  o~ bss~- 
merit rock in and arotmd Cooks Peak~ Saw some ~oior: two miles north of Cooks Peak 
amd'"also about seven mi!es ~ ~outh~ast ~f'Go0ksl Fea~o These colors,ma i~ly reddish 
hueS, app~r tO be in V."~cs i~i the'~'e~ity of fl~orspsr deposits (~J~aite Eagle 
and Fluorite ~ge). eircle~ Co~ks Pem~ s~d fief# north ~Iong west side of Mimbres 

Bebb"Car~von~ Flew noi~h ~I~ e~et"~e Of Black 'Mo~in and-~en turned e~s~ 
tO ~elnity"of Chle~ide~ L~rge zone ~sf bright red~~nge and yellow colors ob- 
serv~ ab out n~ne mile~"nor~heaet Of Chlor~de~ Fie~d check wi~ be made~ Ro~d 
le~ding northweot"fr~ffo~ Springs pssses ~"m~@ br two from this ~rea.~ 

t~e Rio G~de P~Iver, FieW over the H~Isboro (L~S Anise) dlstriet. 
Moun~ainsNo p~rtieular~n~ coio~%i~n oBServed in or n~Hiltsehb~ prO~e~ :(reeau~ drilled 

.. ~ ., ~; ; • ~. • . . - ~. " :. , 

C~ ,.. f 

'.~"i ~ '. i 
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February 20, 1957 ~ o~ 

AIR I ~ C O ~ S S ~ C E  FLIGHTS 
NORTHWESTERN NEVADA 
JUNE 27 & 28~ 1956 

I 

On the flights from Salt Lake to Winnemucca and return, no attempt was 
made at detailed reconnaissance. In flying along the northern side of Battle 
Mountain, only a pale mottled yellowish-brown coloration was noted. On the east 
side of the Sonoma Range in the vicinity of Adelaide or Goldrun district, the 
sediments have a pale yellowish tone with spotty red coloration. On the return 
flight to Salt Lake, we flew north at Wells along the west side of the range and 
noted nothing of interest. Poor visibility due to cloudiness and rough flying 
conditions hindered observations over Contactj Nevada and for the remainder of 
the flight. 

Jackson Range: The southeastern part of the range for about ten miles 
northwest of Jumbo is composed of steeply northwest-dipping sediments which ap- 
pear gray from the air. Just east of Woods Canyon the sediments strike north- 
~ast and dip northeast. Bordering the sediments on the north and extending to 
the alluvium as far north as Post Creek, the rocks have a mottled pale red to 
yellow color. The country rocks are in part, at least: rhyolite flows, (Note 
File on Porphyry Copper Dec. 28, 1955) and it is likely that most of the color 
is a result of weathering of flow rocks. 

West of the area of sediments and volcanics and extending to the alluvium 
of the Black Rock desert, the nature of the country rock is obscure. In the 
relatively flat area north of Cabin Springs there is extensive shallow cover, 
with occasional patches of purplish-red coloration in drainage channels. These 
colored spots may be the altered schistose rock described in the above note file. 
South of the Red Butte district along the western edge of the range is some red 
coloration, possibly alteration. North of Sugarloaf Knob an elongated mass of 
d~rk rock is bordered by light yellow to pale brown to red color in which a few 

Dprospect pits have been dug. This area west of Woods Canyon and south of the Red 
Butte district should be field checked. 

North and south of Jackson Creek in the west foothills of the Jackson 
Range are sizable areas of mottled red to white coloration. These do not appear 

O especially "live" but can be easily checked from the Trout Creek road which 
crosses the range into the Jackson Creek drainage. 

On the west side of the range near the northern tip are a few spots of 
light color and a few prospect pits. To the north are sediments that strike 
northeast and dip southwest. 

The eastern foothills of the northeast spur of the Jackson Range are 
generally pale yellow in contrast with the darker core of the range. North of 
Bottle Creek is the Bottle Creek mercury district with scattered spots of red 
coloration. A small knoll just south of Bottle Hill is red colored. 

FEB 21.19 , 
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File Memorandum - 2 February 20, 1957 

I 

@ 

Kamma Mountains: Throughout the central part of this small range there 
is considerable purple~ red and yellow coloration. The formationss thin bedded 
volcanics and sediments~ are generally north-trending and steep-dipping (Note 
File on Porphyry Copper s July 313 1956). The rocks surrounding the more highly 
colored areas are pale yellow in color with scattered reddish color. 

Seven Troughs Range : The northern part of the range is capped by dark 
volcanic flows. Flows also cap the ridge south of Seven Troughs Peak and around 
Seven Troughs Canyon. A gray, fresh looking granitic rock occupies the central 
part of the crest of the range. From Farnell south to Vernon there are small 
patches of reddish color in terrain that is dominantly pale yellow in color. 
The red color is most abundant in the vicinity of the mineral deposits. No 
field check is warranted. 

North Trinity Range: 0nly the part of this range north of Trinity Canyon 
was included in this reconnaissance. West of Trinity Canyon is a large granitic 
intrusive mass with no noticeable alteration. In and around the Arabia district 
is a large area of pale red to yellow color that proved to be due mostly to vol- 
canics rather than alteration. (Note File on Porphyry Copper3 July 31, 1956. ) 

Antelope Range : The western part of this range is largely composed of 
unaltered sediments. The beds strike northerly and are generally west dipping. 
The pale red to yello~ color in sediments at the Bouthern tip of the range is 
of no interest. Majuba Mountain is a prominent landmark. This intrusive s 
brecciated plug cuts the northerly trendingj steep-dipping sediments. The softer 
sediments have been eroded leaving the plug as an isolated topographic high having 
a pale yellow to dull red color. North of Majuba Mountain and beyond Willow 
Springs is a low area occupied in part by a granitic intrusive~ and bordered on 
the west by a ridge of more resistant sediments. On the north s west of Haystack 
Buttej are some small peaks -with a pale red color surrounded by unaltered rocks. 
In the southern end of this area are several small, bright red areas~ possibly 
volcanics. Haystack Butte is an unaltered granitic intrusive. 

Eugene Mountains : These are composed of northerly strikings wast dipping 
sediments which have been cut by several bodies of granodiorite. The intrusives 
are not distinct from the air except that they are massive in contrast with the 
stratified sediments. The intrusives are fresh and are generally surrounded by 
smalls pale red to yellow alteration zones. (Note File on Porphyry Copper~ Cen- 
tral District, August l~ 1956. ) 

Between Blue Mountain and Winnemucca Mountain: The low hills between 
these two mountains are apparently composed largely of sediments. There are a 

Oill number of small miness but alteration is inconspicuous. On the northern edge 
of these hills~ about midway between the above mentioned mountains, is a roughly 
circular area of red to yellow coloration. It is bordered on the north by alluvium. 
This should be field checked. 

O° D. EVANS 

cc :K. E. Richard 
E.Wo New, man 



File Memorandum - 3 February 20, 1957 

6/27/56 Data: 

Plane: Piper Super Cub 

Pilot: J.M. Newell, Kemp and Keisey Air Service 

Weather: Morning clear, smooth; afternoon scattered clouds, rough 

Flight times : Take off Salt Lake City, Utah 
Land Winnemucca, Nevada 
Take off Winnemucca 
Land Winnemucca 

Total flying time : 6 hours i5 minutes 

7 :ll A.M. 
9:58 A.M. 

11:52 A.M. 
3:20 P.M. 

6/28/56 Data: 

Plane : Piper Super Cub 

Pilot : J.M. Newellj Kemp and Kelsey Air Servic@ 

Weather: Morning clear, smooth; afternoon i~creasing cloudine.ss, rough. 

Flight times : Take off Winnemucca, Nevada 
Land Winnemucca, Nevada 
Take off Winnemucca~ Nevada 
Land Elko~ Nevada 
Take off Elko, Nevada 
Land Salt Lake City~ Utah 

8:28 A.M. 
12 :lO P.M. 
2 :lO P.M. 
2.55 P.M. 
3:05 P.M. 
5:15 P.M. 

Total flying time : 6 hours 37 minutes 

ii 
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October 24, 1955 

F. V. R. 

1.955 
AmR  COmW SSA CE 
EASTERN NEVADA 
S ~ R  % 1955 

A.M° Flew directlywest from Salt Lake City to Wendover. Continued west over 
the----Toano Range to the PequopMts., then south along this range. Turned north 
along Spruce Mt. and continued northward to the latitude of Wells, Nevada. 
Turned west then south along the East Humboldt Range, Delker Buttes, Cherry 
Creek Mts. and EganRange to Ely. 

Pequop and Spruce Mts.: The southern portion of the Pequop Mrs. con- 
sists of moderately west dipping sediments mostly!imestones. In the eastern 
foothills of Spruce Mr., similar sediments dip moderately to the east. The 
latter contain several small reddish to rust colored areas of no importance. 
On the tip of the ridge extending north from Spruce Mt. there is a small oval- 
shaped area of reddish color surrounded by sediments. This is probably the 
intrusive which is known to cut the sediments at this point. 

East Humboldt Range : On the lower slopes at the northeastern end of 
this range there is a small oval-shaped outcrop of dull reddish rock, possibly 
a remnant of a volcanic flow. There are sediments to the east and west. No 
check is required. In the low foothills on the southeast slope of the range 
there is a considerable area of mottled red to yellow outcrops in the sediments 
of the Warm Creek district. These reddish areas border alluvium on the east 
and south. This small district has produced some lead and zinc from brecciated 
limestone. No intrusives are known here. The red color is likely an iron 
oxide staining of limestones such as occurs in the hills to the southeast. 

Delker Buttes, Currie, and North End of Cherry Creek Range: On the 
southwest edge of the east butte there is a small area of pale reddish-yellow 
alteration in igneous rock. The western extent is concealed beneath shallow al- 
luvium. The eastern parts of the hills are freshappearing intrusive rock. At 
the northern end of the Cherry Creek Mrs. and northwest of Currie there is a 
large area of reddish coloration. Some of this was examined earlier and proved 

~to be a red iron oxide stain in broken limestone. Red Tertiary volcanic flows 
are also common in this area. 

The Cherry Creek Mrs. are composed of a thick series of Paleozoic lime- 
stones and quartzites. They are moderately to steeply west dipping. Nothing 
of interest was noted. 

In the eastern foothills of the Egan Range between Warm Springs and 
Steptoe there are some mottled, pale red to yellow areas and some purplish 
coloration. These are bordered on the east by shallow alluvium and on the 
west by sediments. Most of the color is in the sediments-quartzites and over- 
lying shales. The granite stock and dike here were inconspicuous from the air. 



File memorandum - 2 September 7, 1955 Air Reconnaissance 
Eastern Nevada 

P.M. Flew north from Ely along the west side of the Egan and Cherry Creek 
Mts---? Turned south along the west side of Hamilton Butte and the Butte Mts.j 
then east to Ely. 

Egan and Cherry Creek Mrs.: The small ore bodies in the Hunter dis- 
trict have no conspicuous alteration zones. West of the Cherry Creek-Mud Springs 
road there are small isolated areas of red color surrounded by sediments. 
These are of no interest. 

Butte Mrs.: The ore deposits in the Mud Springs district are incon- 
spicuous. The mine dumps weather to a rust color. South of Hamilton Butte 
there are scattered crops of volcanic flows. The main mass of the Butte Mrs. 
is composed of sediments, with variable east dips. 

Data 

Plane : Piper Super Cub. 
Pilot: Joe Eggett, Kemp & Kelsey Air Service. 
Weather: Morning, hazy, scattered clouds, moderate turbulence. 

Afternoon, increasing cloudiness and turbulence. 
Flight times: Take-off Salt Lake City 8:35 A.M. 

Land Ely, Nevada 12:15 P.M. 
Take-off, Ely, Nevada 2:00 P.M. 
Land " " B :50 P.M. 

Total flying time: 5 hours 30 minutes. 

ODE: si 
cc :KERichard 

O. D. EVANS 
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October fi4~ 1955 

FILE M~OR~: 

AIR RECONNAISSANCE FLIGHT 
EASTERN NEVADA 
SEPTEMBER 8, 1955 

A.M. Flew southeast from Ely andcrossed the Schell Creek range north of 
Conn----or's Pass. Continued south along the east side of this range to the latitude 
of Bristol Silver. Turned east, then south along the Highland Range and the 
Meadow Valley Wash for a stright-line distance of 25 miles south of Caliente. 
Crossed the Meadow Valley Mts., in a northeast direction, circled the Delamar 
district, then flew north along the east side of Pahrock and Egan Ranges to Ely. 

@ 

Schell Creek Range: This range south of Connor's Pass is largely com- 
posed of massive cliff-forming limestone and quartzite. About 15 miles south of 
Connor's Pass the structure is less prominent and low irregular hills indicate 
a stratigraphic change to less resistant sediments. Further south the massive 
quartzite and limestone predominate. At the southern end, the range is a sharp 
narrow ridge of moderately west dipping sediments. This merges into an area of 
low, irregular hills marking the three-way junction of the Schell Creek, Egan 
and Pahrock Ranges. Here there is considerable red and buff color scattered over 
a wide area. Most of this is remnants of red volcanic flows and buff colored 
limestone beds. No intrusives were noted. Further mention of this area is 
made below (P.M. flight). 

Pioche district, Ely Range: At the northern point of this small range 
the rocks are red to yellow in color. The country rock is Cambrian limestone. 
This color borders alluvium on the north and east. There are a number of small 
mining operations here. No intrusive bodies have been mapped. South of the 
to~ of Pioche there is a large area of red stained quartzites. 

Meadow Valley Mrs. : South of Callente there is a large area of Tertiary 
flows considerably dissected by Meadow Valley Wash and its tributaries. In 
Meadow Valley wash about 12 miles north of Carp on the U.P.R.R. there is a 
roughly circular area ~lth bright red and white colors. These are in contrast 

O to the dull, dark red color of the flows. No intrusives were seen. A check is 
warranted to determine the cause of this color anomaly. 

Pahrock Range : A granitic intrusive rock occupies the eastern foothills 
of this range south of Highway 93- It is bordered on the east by the alluvium 
of Dry Lake Valley and on the west by flatly west-dipping volcanic flows, which 
form the main crest of the range. The intrusive extends north for about 15 miles 
where it is covered by flows. It reappears on the west side of the Pahrock Range 
north of Highway 93. This occurrence is mentioned below (P.M. flight). At the 
southern end of the range near the intrusive-flow contact there is a small amount 
of reddish coloration. A mine working was observed in volcanics on the east slope 
of the main ridge. A field check of this area and of the intrusive in general is 
advisable. 
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File memorandum - 2 September 8, 1955 Air Reconnaissance 
Eastern Nevada 

O 

North of Highway 93 the range is a narrow, north trending~ distinctly 
anticlinal ridge composed of what appears to be volcanic flows. Further north 
is the ill-defined junction of the Pahrock~ Egan and Schell Creek ranges described 
above. 

P.M___~. Flew south from Ely along the west side of the Egan and Pahrock ranges. 
Rounded the southern end of the Seaman Range, then flew north and northwest along 
this range. Turned west and crossed the southern end of the Grant Rangej then 
north along the west side of the Grant Range and White Pine Mrs. Turned east to 
Ely. 

Egan and Pahrock Ranges: Nothing of interest was noted in the Egan Rsm4Ee. 
It is composed of massive, east-dipping Paleozoic sediments, mainly limestone. 
South of the main ridge is the previously described junction of the Egan, Schell 
Creek and Pahrock ranges. On the western edge of this area and northeast of the 
junction of the Pioche-Sura%yside and Adaven-Sunnyside roads is an oval-shaped 
zone of rust to red color that contrasts with the general red color of the vol- 
canic flows. The abundance of shallow alluvium and lack of distinct outcrops 
makes rock identification uncertain. This zone should be include@ in a recon- 
naissance of the area west of Pioche. In the western foothills of the Pahrock 
Range at the latitud~of Pioche is a 1-2 mile wide band of pale yellow colored 
rocks with some red color. This band trends N-S for approximately ten miles. 
The western contact of this zone with a narrow band of dark volcanics is a sharp 
straight line suggestive of faulting. A granitic intrusive lies to the south 
and is part of the intrusive mass mentioned above. 

Seaman Range: On the southwestern edge of this range a prominent north- 
east striking dike cuts what appears to be volcanic flows. Near the dike is a 
small basin-like area of red and yellow colored rocks. In the western foothills 
to the north is a roughly circular area of pale red to yellow coloration on sedi- 
ments and there are similar occurrences further along the range. No intrusives 
were recognized and the coloration is not particularly interesting although the 
area should be included an a general reconnaissance of the area. 

Grant Range, Troy district: Timber Mt. on the southwest side of the 
Grant Range has a pale red, north trending zone. This is likely the quartz 
monzonite intrusive known here, or the alteration zone along its borders. 
Descriptions of the area indicate no significant alteration or alterations 
within the district. 

Data 

Plane : Piper Super Cub. 
Pilot : Joe Eggett, Kemp & Kelsey Air Service. 
Weather: Slightly hazy and cloudy, strong turbulence. 
Flight time: Take-off Ely, Nevada 7:35 A.M. 

Land " " ll :lO AoM. 
Take-off " " 12:15 P.M. 
Land " " 3:50 P.M. 

Total flying time : 7 hours. 

ODE: si 
cc :KERichard 

O. EVANS 
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October 21, 1955 

FILE MEMORANDUM: 

AIR BECONNAISSANCE FLIGHT 
EASTERN NEVADA 
SEPTEMBER 9~ 1955 

A.M. Flew west from Ely to Jakes Valley, then south along the eastern foot- 
hill-----s of the White Pine Mountains to the latitude of Current. Turned east 
then north to examine low hills separating Jakes Valley and White River Valley. 
Turned west to the upper foothills of the White Pine Range and turned south 
and continued along the east side of the White Pine and Grant Ranges. Crossed 
the Grant Range and Railroad Valley aud flew north along the Pancake Range to 
latitude of Hamilton Mt., then east to Ely. 

@ 

White Pine Mrs. and Hills between Jakes Valley and White River Valley: 
In the central part of the range there is an east-trending spur composed of west 
dipping sediments. On the eastern tip of the spur and borderingalluvium on 
the north and east the rocks have the weathering characteristics of a granitic 
intrusive. No evidence of alteration was visible. North of Preston on both 
sides of Highway 6 are numerous areas of red to yellow coloration. The country 
rocks are sediments and remnants of volcanic flows. A couple of miles north 
of Highway 6 a granitic intrusive is exposed along the small washes. On the 
east side of the intrusive is a northeast trending zone, roughly a mile wide 
and 2 to 3 miles long, of buff to red color that appears to be due to altera- 
tion. It is bordered on the east by sediments. Although this zone appears 
entirelyexposed, it merits a field check due to its size and its location 
with respect to the Ely deposits. 

Grant Range: South-southeast of Current in the eastern foothills of 
the range there is a north-south trending area of red to yellow coloration. 
Bordered on the north and south by moderately east dipping sediments and on 

t/the east and west by flows. No intrusives were seen. The colors are not 
likely due to alteration, and a field check is not warranted. 

Pancake Range: South of Duckwater this range is mainly composed of 
very recent volcanic flows and abundant craters and cinder cones. Windows of 
sediments are exposed to the north. Nothing of interest was seen. 

P.M. Flew east from Elyacross the SchellCreekRange and Spring Valley to 
the-----Snake Range at the latitude of the Osceola district, then north along the 
west side of the Snake, Kern and Toano Ranges. Turned east at the latitude 
of Wendoversmd flew to Salt Lake City. 

Snake Rsmge : About i0 miles north of Sacramento Pass in the alluvium 
bordering this range a number of dozer cuts were visible. This is the area 
in which New Jersey Zinc Co. has located a number of placer claims. No evi- 
dence of mineralization could be seen. 



File memorandum - 2 September 9, 1955 air reconnaissance 
eastern Nevada 

@ 

Kern Mtso : The central portion of these mountains is composed of a 
gray, freshj granitic intrusive. The bordering sediments show few signs of 
alteration. A crescent-shaped spur of sedimentary rocks extends west from the 
main range and curves northward toward the Antelope Range. On the east side 
of the spur and southwest of the main range there is a small north trending 
ridge with some dark red color. A few prospect pits were visible here. The 
ridge borders alluvium on the east. The color is not particularly interesting 
and the need of a field examination is not imperative. 

Toano Range: The White Horse district is at the southern end of the 
main ridge. Here a gray, fresh granite rock intrudes and distorts Paleozoic 
limestones. Along the southern border of the intrusive is a dark brown to red narrow 
ridge of craggy looking crops. There are low rounded hills of sediments to the 
south. Copper-lead mineralization is known in the district~ and a field check 
is warranted. 

Data: 

Plane: Piper Super Cub 
Pilot: Joe Eggett, Kemp & Kelsey Air Service 
Weather: Morning clear, smooth. Afternoon considerable haze and moderate 

turbulence. 
Flight time : Take-off Ely, Nevada 8:15 A.M. 

Land Ely, Nevada 12:23 P.M. 
Take-off Ely, Nevada 2:10 P.M. 
Land Salt Lake City 5:05 P.M. 

Total Flying time : 7 hours lO minutes (deducted 15 minutes for emergency stop 
in morning) 

ODE: si 
cc :KERichard 

O. D. EVANS 



f 

4' 

RAND MC. NALLY 
s S 

HASHOE LAKE ARNE¥ 
HUMBOLDT 

I 
PERSHING 

Gedacho :1 

.MSe~UGLASr~ "dars°n ity 

ardne~iJle 

Sulcliffe 0 

Nixon 0 

( 

State Population 
IE0.083 

City Population 
~ 1 0 0 , 0 ~ 0  and over 

• 25,o00to lCO, OCO 
II 5,000 to 25,000 
• 1,000 to S,000 
o under k,000 

State Capital is shown with 
star.centered symbol 

County Seat is shown with 
dot.centered symbol 

Newo,~ cou~mzs 
t~ol Nu~b~ lz 

i:og~ o ,~  ................... 

t%' . . . . . . . . . . . . . . . . . . . . .  

~:;o~ ~,'r,;;,-'.::'.: :'.:::'.::'.~ 1 

SCALE ]N MILES 
o s io zo 30 4O 

1 2 

C I T Y - C O U N T Y  S T A T E  M A P  
S I Z E  8 ~  X 11 

5 e '7 8 9 

I MALREUR 0 S E G O N 

McDemitt e 

Rebel Creek o 

o Paradise Valley 

WJnne~lu~¢~ o o Golcooda 

TunBsteno l SIonehouseO 

o Imlay I 

Oreana 0 
0 Lower Rochester 

o Wabuska " , ~  

dngton MINERAL 
o Osehurz 

on 

,gton 1 ONolan 

Sit,ecBe~k o 

• Bishop 

C A L I F O R M ] A  

Lovethck 0 

N E V A D A  

X D A H O  OWYHEE 
ELKO 

Mounlain CitYo 

Gold Cr~kO 

0 Tuscarora 
0 Midas 

.ANDER EUREKA I 

oCadin 

_ . C;:doo Battle M~n 

HilltopO 

o Austin 

oRound Mountain 

Manhattan 0 

~Tonopah 

0 Beatty 

Air Reconnaissance Flights 
Eastern Nevada 

September 7, 1955 

September 8, 1955 

........ Seotember 9, 1955 

0 Jarbidge 

0 CharleSton 

Melropolis 0 

Oeetho 

0 Elko 

o Lamoitle 

LeeO 

o Ruby Valley 
o Jigg$ 

,.. 

? I :;. 

/ . . . .  " 

\ 

~.5 16 z? 1B 
t TWIN FALLS ICASSIA . ~  

- -  B ~ L D E R  

oContact 

MontelloO 

,o ,, 

r A N  

I Warm S~rings { ~ .  

oMcGIII A 

~ Ety 

/ ' . . ~  

. . . .  Baker o 

'° I I 

• I 

% t, 
t I 
i t 

t f  

] I ~)  Pioche / / 

Pa~aca o 

\ ' - . .  ~ ) I 1 

J' C~B~,te 
t / 
~J' \  j, 

%X ~ o  Elgin 
Alamo 0 ~..~ 

CarpO 

Bunke~iUe o 

Moapa o 
0 Logandale 

Over~°n 00 Kaolin 

SI Thomas o 

' eN. Las Ve~s 

sloan o Hendersmn 

SAN BE 0 GoodspBngs j~  

• Sea'rlhlight 0 

%SHING- 
)N 

~oHAVE 

S 6 5 " 6 ? 8 9 10 

NAOE IN U,S.A Specially engraved and Indexed for use with the Rand M~:Naliy Commerclat Atlas and Marketing Guide. This Map is also available In size 17 X 22 CL 27  



FILE MEMORANDUM: 

A.M. 

P~I~D AND RETU~ 
JuZy la ,  1955 

F.V.  

JUL 0 I9rj5 
~ T ,  RECONNAISSANCE FLTGI~ 

mY 1955 

v/ 

Circled the Ruth Pit area west of Ely, then flew south down Steptoe 
Valley for about lO miles and crossed the Shell Creek Range over Connor's Pass. 
Flew north along the eastern edge of this range. In the hills just south of 
Ely is a small red patch~ possibly volcanics, surrounded by gray limestone. 
No check is necessary. In the Ward district the mine dumps weather rust colored 
but little or no alteration is evident in the country rock. In the Taylor dis- 
trict in the Shell Creek range there are some pale pink colored areas but in 
general no distinct zone of alteration. East of the Taylor district along the 
east side of the Shell Creek Ramge is a pale red to beige colored band in sedi- 

ments. It is surrounded by unaltered appearing limestones and quartzites. 

Aurum district: West and north of the Grand Deposit mine is a roughly 
circular basin with red colored crops. Another smaller area of the same color 
borders this on the northeast~ west of the crest of the range. Both are sur- 
rounded by unaltered appearing sediments. A number of small intrusive masses 
are known to cut the sediments here~and alteration associated with them may 
account for the red color. There appears to be no concealment of the red zones 
by alluvium or volcanic flows. A field check would be of interest but not a 
necessity. In the alluvium east of this area are a number of dozer cut~ no 
doubt intended to be discovery pits for claims. This is very likely the area 
located by the New Jersey Zinc Company. The reason for locating here is not 
apparent from the air. 

North of the Aurum district unaltered volcanic flows give a red color 
to large areas. 

Turned east~ then flew north along the unnamed hills east of the Shell 
Creek Range to the southern tip of the Toano Range. These hills are composed of 
sediments bordered on the east by volcanic flows. A bleached appearing zone 
with some bright yellow to red areas extends for about 5 miles along the eastern 
edge of the range just west of the volcanics. It should be checked as a possible 
alteration zone partially concealed by post mineral volcanics. 

Nothing of i~terest was seen in the Kingsley and White Horse districts. 

Flew west and circled the Dolly Varden Range. The s0uthern part of 
the range is limestone and the northern one-half is quartz monzonite. Red 
colored Tertiary volcanics border the range on the east and southwest. Ana- 
conda's Victoria mine is in limestone near the center of the range. The intru- 

t/sive rock is a pale rust colored with occasional patches of brighter red color. 
East and south of the Victoria mine are small isolated areas of yellow to red 
color. Nothing was seen to warrant a field investigation. U.S.GoS. Bulletin 
648 mentions some alteration in the intrusive but this was not conspicuous 
from the air. 

lS  i 55 
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File memorandum - 2 Aerial Reconnaissance Flight 

May 133 1955 

Flew east, then north along the east side of the Toano Range. Near 
Ferguson Springs are some small patches of red to rust colored rocks. These 

~/may be alteration zones accompanying the weak mineralization of the district. 
Southwest of Wendover there are some low hills projecting east from the Toano 
Range. They appear to be carved from volcanic flows. Just south of these 
hills isa small area of pale red colored rocks bordering flows on the east. 
North of the small traverse hills is another redarea bordering alluvium on 
the east. These zones do not appear very favorsble, but may be easily checked 
from several access roads running west from Highway #50. 

Turned east at Wendover and flew directly to Salt Lake City. 

O. D. EVANS 

ODE: si 
cc :KERichard 

Data 

Plane: Piper Super Cub. 
Pilot : Vernon Mclntyre, Kemp & Kelsey Air Service. 
Weather: Scattered, increasing cloudiness ~ haze. 

Flight time: take-off Ely 7:55 A.M. 
land Salt Lake City 11:35 A.M. 

Total flying time : 3 hours, 40 minutes. 

Rough. 



June 27, 1955 

FILE M~ORANDUM: 

A.J___~. 

AERIAL RECONNAISSANCE FLIGHT 
MAY I2, 1955 

Flew southwest from Cedar City over Pinto and Central, then north past 
Modena and along the eastern side of Indian Peak and the Needle Range. From 
the hills west of Cedar City to Central ~he country rock is Tertiary and Meso- 
zoic sediments capped in places by basalt with occasional cinder cones. Red 
colored formations are common throughout this area. Bedding planes are visible 
in scme of them, and it is likely that all of the red color is sedimentary. The 
intrusive masses in the mountains west of Central are light gray in color and 
show no signs of alteration. South of Enterprise reservoir the sediments are 
well exposed~ while to the north they are largely concealed by lava flows. The 
low eastward trending hills northeast of Modena are flows~ many having a d~rk, 
dull red color. South of Indian Peak are two areas with mine dumps and build- 
ings. The country rock is volcanic flows. There are small, pale red to rust 
colored areas associated with the mines but they do not extend eastward to 
valley fill and are thought to be of no importance. Pale red color of sedi- 
mentary or volcanic origin extends the entire length of the Needle Range in 
the eastern foothills. 

Turned west, crossed the Needle Range and continued northwest to the 
southern end of the main Snake Range. We then flew south along the eastern 
edge of the low hills and ridges south of the main range. Here, a 1/2-mile 
wide band of spotty, moderately strong red to yellow color extends for several 
miles along the eastern side of the hills. It borders alluvium on the east in 
the northern part, but, south of the road crossing the hills, it is confined to 
the outcrops. The country rock is limestone and other sediments. No intrusives 
and no prospect workings were noted. The color of this zone resembles somewhat 
that of an alteration zone~ but other characteristics indicate it is of sedi- 
mentary origin. 

Flew along the eastern edge of the Fortification Range and observed nothing 
of interest. The Atlanta district is near the rather ill-defined junction of 
the Fortification Range with the Wilson Creek Range to the south. There is an 
active uranium mine in the area. The country rock is quartzite and limestone, 

V and volcanic flows having a dull red color. Two areas of brighter red, one 
southeast and the other southwest of the mine~ may be alteration zones. These 
zones are surrounded by unaltered rocks and of no particular interest. 

Flew southeast to White Rock Peak, then south over Ha~in Valley and 
Modena. The unnamed range to the west appears made up entirely of volcanic 
rocks. Nothing of interest was noted. There is a mine in the hills west of 
Ha~in Valley but no distinctive alteration. In ~the high hills just northwest 
of Hamlin Valley there is a basin-like area with a slightly brighter red color 
than the surrounding volcanics. It is probably not an alteration zone. Mineral- 
ization in this area consists of epithermal type gold veins in volcanics. 

Landed at Cedar City for lunch. 



File memorandum - 2 Aerial Reconnaissance Flight 
June 27, 1955 

P.Mo 
w 

Flew west to Modena~ then north along the unnamed hills between Modena 
and White Rock Peak. There are three sizable mine dumps in the low foothills. 
These are in a roughly N-S line and~ according to Butler, are vein deposits in 
volcanic rocks. No alteration zones were noticed near these mines. To the 
north are two hills of Slightly brighter red color than is normal for the flows 
in this area. These do not appear to be alteration zones, and are completely 
surrounded by flow zocks. 

v~ 

Turned south at latitude of White Rock Peak and flew along eastern edge 
of the Wilson Creek Range. In the foothills a light gray rock weathers into 
the rounded forms typical of some intrusive rocks. Further south at the base 
of the main ridge is a north-south band of light gray rock with a distinctive 
fracture pattern resembling mud cracks in places, and trending east-west in 
others. This weathers like an intrusive. It may be a dike, as it is exposed 
for a length of about lO miles and is relatively narrow. 

Rounded the southern end of the Wilson Creek Range and flew north along 
the western edge. Country rock here is volcanic flows. Combined Metals 'perlite 
mine is located here. Perlite is plainly visible from the air due to its pearl 
gray color in contrast to the general reddish color of the volcanics. The zone 
of perlite extends for 3 to 4 miles north of the mining area. West of the At- 
lanta district in the alluvium at the base of the range are some scattered crops 
of red colored volcanic flows. 

Turned west and crossed Duck Valley and the southern end of the Shell 
Creek Range. North of the pass the range is camposed of west to southwest 
dipping sediments having a pale reddish color. South of the pass the country 
rock is volcanic flows. 

Flew south along the western side of the Bristol and Highland Ranges. 
North of Bristol Silver is a group of low hills of volcanic flows. These are 
known as the Fairview Range. To the west, well into the alluvium, is a large, 
roughly circular area having a mottled red to yellow color. There are small, 
scattered outcrops, but most of the area is covered with shallow alluvium, 
making identification of the country rock difficult. The color may be volcanic 
in origin, but a field check is warranted. West and southwest of the Highland 
Range there are many small crops having a red color. These are predominantly 
flow rocks. Nothing more of interest was seen here. 

Turned north and flew up Cave and Steptoe Valleys to Ely, Nevada. Circled 
the Ely mining area. The Shell Creek Range along Cave Valley is composed of a 
thick series of faulted limestones and quartzite. The latter weather to a dark 
rust color. In the low pass separating Cave and Steptoe Valleys is some reddish 
colorj probably a volcanic flow. 

In the Ely district those intrusive masses that have not been excavated 
have a distinct red to yellow color, Contrasting sharply with the surrounding 
gray limestone formations. Small scattered pockets of limonite are fairly 
abundant in the limestone near the intrusives, especially on the northeast end of 
the zone. Otherwise the limestone shows little evidence of alteration, and at a 
distance of only a few hundred feet away from the intrusives, very little evidence 
can be seen from the air to indicate the nearby porphyry ore bodies. 

j s  
cc:KERichard 0. D. EVANS 
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June 22~ 1955 

FILE MEMORANDUM: 

AERIAL RECONNAISSANCE FLIGHT 
MAY ii~ 1955 

A~Me 

Flew in a general southerly direction from Salt Lake City to Scipio. 
~There are small patches of red volcanic flows at the south tip of the Oquirrh 

and in the low hills just west of Utah Lake. Four and one-half airline miles 
west of Mona Reservoir on the west side of the low range of hills is a moderate 
sized area of red coloration. The country rock is mapped as Cambrian sediments 
and Tertiary volcanics. The colored area borders alluvium on the west~ and the 
presence of a number of prospect pits indicates it is an alteration zone. Check 
this area. Northwest of Nephi on the east edge of the first range of low hills 
is a small spot of bright red color. This is in an area of volcanics and Ter- 
tiary sediments and is believed not to be an alteration zone. There is a wide 
zone of pale red color extending for several miles along the eastern border of 
the Canyon Range. This is probably a continuation of the same type of coloration 

~ east of Lea~ington (Air Reconnaissance Flight May 4, 1955) which is believed to 
be sedimentary. 

The Cricket Mountains are a north continuation of the Frisco Mountains. 
Butler (U.S.G.S. PP. lll) shows them composed of Paleozoic limestones, shales 
and quartzite. East of the main ridge the formations are flat lying, and from 
the air look like volcanic flows rather than sedimentary rocks. In the lower 
elevations between the N-S trending ridges, the color is a brighter red. Several 
similar appearing red outcrops occur to the south. No prospect pits were seen~ 
and it is likely that the colors are those of flow rocks or sediments. 

East of the long~ n~rrow ridge north of Frisco Peak there is a large area 
of bright to pale red color which extends to the valley fill only on the southern 
end. This zone appears to end a mile or two north of Frisco Peak. Little prospect 
work has been done here, and it is likely not an alteration zone but rather the 
normal color of the volcanic flow rocks. It ~rrants no special examination, but 
could be included with the investigation of the Frisco area reco~ended below. 
Access roads are available from the east. 

Frisco district and south: At the southeastern end of the Frisco Moun- 
tains and north of Highway 21 there is a large crescent shaped, yellowish colored 
zone with scattered patches Of red material. The colors are probably due partially 
to alteration and partially to the color of the volcanic flows comprising the 
country rock. The Horn Silver mine is in the ~-estern part of the zone. Just 
south of this and of Highway 21 is another roughly circular patch of red color in 
contact with dull to dark gray rocks on the north. It is bordered on the south 
by mottled pale reddish-yellow rocks that extend for several miles along the 
eastern edge of the Wah Wah Valley. From the southern tip of the Wah Wah Valley 
there is a southwest trending, roughly one mile wide band of the same type of 
color. This band culminates in a small hill of bright red color. Thus, from the 
Frisco district south and southwest for about 20 miles there is abundant pale red 
to yellow color with occasional darker red spots. The country rock (Butler) is 
Tertiary volcanics on the north and Silurian and Ordovician sediments on the south. 
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File memorandum - 2 Aerial ae~D~mss~e Flight 

The extrusive rocks are pre-mineral and have been altered and mineralized, as 
have the intrusive and sedimentary rocks. The San Francisco and adjacent dis- 
tricts have produced 50,000,000 lbs. of copper in addition to abundant lead, 
zinc, silver and gold. The area is Worthy of a general reconnaissance to de- 
termine the porphyry possibilities. 

Flew S. southeast from the Wah ~ Wah Mountains to Cedar City and lauded. 
In the low hills west of Cedar City are a number Of red zones. Several iron 
deposits have been mined here. The red rocks may be sedimentary, or possibly 
alteration zones associated with the iron deposits. This can be easily checked 
from the many access roads in the area. Country,rocks are sediments and small 
intrusive masses. 

P.M. 

Flew north-north-east from Cedar City, over Beaver, then northerly over 
Sulphurdale and Cove Fort, to about the latitude of K~nosh. The hills just 
northwest of Summit, Utah are composed of red sedimentary formations. These 
are covered on the west by a black lava flow in which are three distinct cinder 
cones. North-north-east of Beaver in the western foothills of the Tushar Moun- 
tains is a large mass whose yellowish to pale red color is in contrast with the 

~/generally gray rocks to the east. This appears to be an intrusive, with the 
main mass of the mountains to the east composed of volcanic or sedimentary rocks. 
This is in agreement with Butler's map but at variance with 0il & Gas Investiga- 
tion map which has intrusive rock forming much of the Tushar Mountains. A small 
reddish zone with several prospect pits borders the intrusive(?) on the south. 
It is apparently covered to the south by the huge alluvial fans extending west from 
the Tushar Mountains. Another small, bright reddish zone borders the intrusive 
on the north. These may be alteration zones but do not appear especially favor- 
able. At Sulphurdale, sulphur has been mined by open pit. From here, northeast 
to alluvium, a distance of 4 miles, is a band having a mottled white to reddish 
appearance. It is a color anomaly by virtue of its lighter color compared to 
the grey volcanic flows and sediments to the east. The nature of the country 
rock is obscured by lack~of prominent exposures, a typical foothill character- 
istic. This color anomaly continues northeast of the east-west Cove Fort high- 

~/way for a number of miles. There are some small mining operations in the hills 
northeast of the road. The color of the entire zone is not particularly favor- 
able. It may be the normal color of the volcanic rocks. 

Turned to the west, then southwest and along the western edge of Mineral 
Mountains. North of Mineral Mountains the scattered hills are largely composed 
of volcanic flows. About eight airline miles west of Cove Fort is a N-S trend- 
ing, red colored band bordered On the east by flows and on the west by a white 
formation, The color here is likely to be volcanic or sedimentary in origin, 
and need not be checked. 

%/ 

Mineral Mountains: The northern tip of the range is composed of sediments 
containing a few prospect pits but no distinctive alteration zones. The large 
intrusive mass which forms the central part of the range is light gray and shows 
no signs of alteration. On the southern end of the range are some small mines 
in a beige colored area. On the southeast end there is widespread reddish color 
very possibly due to volcanic flows. No special field check is warranted. 
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File Memorandum - 3 Aerial Reconnaissance Flight 

May ll~ 1955 

Flew west to the low hills southwest of Milford~ Utah, then north along 
the eastern edge of Frisco Mountains~ and south along the west side of the same 
range~ then southeast to Cedar City. Southwest of Milford the large~ irregular 
area of low hills contains a wide variety of Paleozoic and Mesozoic sediments, 
as well as Tertiary volcanics and intrusives~ giving an over-all mottled appear- 
ance to the area. The dull i dark, red colors are probably volcauics. The pale 
yellow to red colors appear to be alteration zones. There are a few mines and 
numerous prospect pits. This area is bordered on the east by the Beaver River 
Valley. It is closely associated with the Frisco district and should be included 
in the general examination recommended above. The Beaver Lake Mountains east of 
the San Francisco Mountains are not highly colored. The pale~ brownish-yellow 
to dull red rocks in the northwestern and southern parts are volcanics and may 
be altered. There are a few mine dumps~ especially near the south and southwest 
end of the range. This range should be included in the examination of the Frisco 
district. 

On the west side of the San Francisco Mountains in the latitude of Black 
Rock~ the quartzite weathers to a typical brownish-red color. The intrusive~ss 
in the southern part of the range is a dull gray-green color. Just east of the 
abandoned town of Newhouse is a small patch of red that may represent the Cactus 
breccia pipe. The surrounding intrusive rock is a dull gray in color. 

North-northwest of Cedar City approximately 17 miles is an irregular 
patch of red in the valley alluvium. This is very likely a flow rock. 

Data 

Plane: Piper Super Cub. 
Pilot: Vernon Mclntyre~ Kemp & Kelsey ~ir Service. 
Weather : Clear~ moderately rough in afternoon. 
Flight times: Take-off Salt Lake City 8:50 A.M. 

Land Cedar City 12~12 P.M. 
Take-off Cedar City l:14 P.M. 
Land Cedar City 4:08 P.M. 

Total flying time: 6 hours, 16 minutes. 

ODE : si O.D. EVANS 
cc :KERichard 
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FILE MEMORANDUM: 

A®M,, 

READ A~D RETUR/~ 

June 6, 1955 .~. ~ ~. 

':Vo5 
AERIAL RECONNAISSANCE FLIGHT 
MAY 4~ 1955 

Take-off from Salt Lak~e City and flew south along east edge of the 
Oquirrhs. Outcrops in the Bingham Canyon area are pale yellowish to red. This 
color is probably in part due to alteration and in part the normal color of the 
quartzite. At the south angle formed by the junction of the Traverse and 
0quirrh Ranges there is a roughly circular area of gentle rolling topography 
against which the prominent bedding of the sediments appear to terminate. This 
area borders alluvium on the east, and in places has a pale red color. Gilluly 
(U.S.G.S. PP. 173) shows only Carboniferous sediments in this~ea. It is alr 
possible that the position of this zone as plotted from the ~ is inaccurate 
and it actually coincides with the area of Tertiary volcanics to the north and 
east. A field check is warranted. 

¢ 

At the southern tip of the Onaqui Mountains northwest of Vernon is a 
large area of yellowish coloration with a few spots of brighter yellowish-red 
color. It £s surrounded on the south and east by alluvium~ and on the north 
and west by sediments. Outcrops are scarce in most of the colored zone, making 
rock identification difficult. Check this area. The low north trending hills 
just east of Vernon have scattered irregular zones of red coloration. The 
country rock according to Butler is pre-Cambrian. This area doesn't look 
especially favorable, but is accessible and easily included in the 0n~qui 
examination. 

The hills west of Eureka~ Utah have numerous moderate to small sized 
reddish colored zones. These for the most part are surrounded by unaltered 
appearing outcrops. The first group of hills are composed of sediment~ To 
the west the rocks are mostly pre-Cambrian and have the dharacteristic low 
rounded forms with few prominent crops. The area asa whole does not appear 
favorable but merits a quick examination because of its nearness to the Tintic 
district. 

In the Tintic district the alteration zone, especially south and east 
of Eureka, is somewhat obscured by the dark~ dull red color of the rhyolite 
country rock. Viewed from a distance~ however there is a distinct district- 
wise color anomaly resulting from rock alteration. North of Eureka are several 
bright red alteration spots in the Paleozoic sediments. Nothing suggesting a 
"porphyry" prospect was seen. 

About eight miles east of Leamington in Sevier Canyon at the northeast 
tip of the Canyon Range is a large area of bright red color. Outcrops are 
scarce, making identification of the rock difficult, but Butler's (U.S.G.S. PP. 
lll) map shows Tertiary sediments onthe east and Carboniferous sediments to 
the west. The colored zone is ~regular in shape and covers several square 

@~ miles. It is likely to be sedimentary in origin. This can be easily checked 
along the Levan-Leamington highway. 

% L,; 
Landed at Deltaj Utah for lunch and to refuel. : d t~  .:,-, 

~. ~ 5  



File memorandum - 2 Aerial Reconnaissance Flight 
June 6, 1955 

PoM° 

Along the west edge of the Canyon Range south of Oak City the foothills 
have a pale yellowish color in contrast to the dull gray of the sediments form- 
ing the main ridge. Outcrops are scarce. The color is probably due to the 
nature of the rock~ rather than alteration. 

During the flight north along the west side of the Tintic district and 
0quirrh Range~ nothing further of interest was noted. 

SJ 
0. D. EVANS 

ODE:si 
cc:KERichard 

Data 

Plane: Piper Super Cub. 
Pilot: Vernon McIntyre~ Kemp & Kelsey Air Service. 
Weather: Slightly cloudy, scattered clouds in morning, 

and clouds hindered observation in afternoon. 
Flight time: Take off Salt Lake City 9:05 A.M. 

Land Delta, Utah 11:45 A.M. 
Take off Delta, Utah 12:45 P.M. 
Land Salt Lake City 2:35 P.M. 

Flying time: 4 hours 30 minutes. 

increasing haze 
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February 16, 1955 

FILE MEMORANDUM: 
JANUARY 27, 1955 
AERIAL RECONNAISSANCE 
SOUTHERN NEVADA 

Take-off from Las Vegas airport at 10:25 A.M. Flew northwest along 
Las Vegas Valley to Lee Canyon in the Spring Mountains~ then back along the 
eastern edge of these mountains. They are made up of a thick series of sedi- 
ments~ complexly faulted. 

Continued south along the southern part of Spring Mountains past the 
Goodsprings district. The mountains here are made up of sediments with small 
intrusive bodies. The latter are pale red in color s and not particularly 
noticeable. No coloration was noted around ore bodies in the sediments. 

Flew south past the eastern edge of Clark Mountain~ over the Mountain 
Pass area and along the eastern edge of the Ivanpah Mountains. A noteworthy 
feature in this area is a band of pre-Cambrian gneiss and schist from 2 to 4 
miles wide (exposed) and roughly twenty miles long. It extends from the southern 

@end of Mesquite Valley south along the eastern base of Clark Mountain, across 
Ivanpah Mountains to the alluvium of Ivanpah Valley. From the air this band 
stands out because of its rust color, and is distinct in that respect from 
many of the exposures of pre-Cambrian formations to the east. Within these 
rocks are numerous mines and prospects including the Colosseum mine (breccia 
pipe) and the Mountain Pass mine (rare earths). 

Rounded the southern tip of Ivanpah Mountains and flew north along the 
western edge of these mountains and Clark Mountain. The southern tip of the 
Ivanpah Mountains appears composed of the same intrusive mass as forms Teutonia 
Peak to the south. Mescal Range is composed of west dipping sediments, as is 
Clark Mountain. A number of mines and prospects are located in these sediments 
west of the band of pre-Cambrian rocks. The Copper World mine on the Sw edge 
of Clark Mountain is in bleached limestone with scattered rust colored spots. 
This bleached appearance continues around the west side of the mountain and 
appears to dip into it. 

Circled the Colosseum mine. It is a breccia pipe but this structure 
O was not apparent from the air. 

Flew northeast then northerly along the west side of Spring Mountains. 
North of Clark Mouutain low hills trend NE and join with the Spring Mountains. 
at the Nevada-California state line. In about the center of the NE trending 
hills is a long~ narrow strip of rust colored sediments trending N toward Mes- 
quite Valley. In the western portion of the Goodsprings district the mines are 
in gray limestone and most of them have no distinctive alteration zones. Near 
the Keystone mine are some spotty pale red spots in a bleached zone in limestone. 
This zone trends northerly from the mine for about 8 miles. 

North of Potosi Mountain the Spring Mountains are composed of a thick 
series of sediments. 
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File memorandum - 2 Southern Nevada Aerial Reconnaissance 

February 16, 1955 

Crossed Spring Mountains north of Charleston Peak and returned to Las 
Vegas. Landed 1:40 P.M. 

Plane : Cessna 140 
Pilot: Bob Clouser~ Alamo Airways 
Flying time: B hours 15 minutes 
Weather : Clear, calm 

f S 
O. D. EVANS 

ODE : si 
cc :KERichard 
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FILE MEMORANDDM: 

READ A~-D RETURN 

SIB 

EWN 

RJL I 

February k .1~55 

SOUTHERN NEVADA 

Take-off from Las Vegas airport at 9:10 A.M.~ January 25, 1955. Flew 
east to Lake Meade, then south along the east foothill of the Eldorado and Dead 
Mountains. The til~ed~ multicolored Triassic sediments of Frenchmans Mountain 
are strikingly exposed. In the vicinity of Hoover Dan and south to Willow beach 
there are abundant red colored volcanics. 

Between Nelson and Searchlight the Eldorado Mountains are composed 
mainly of intrusive (quartz monzonite)~ gneiss and schist with scattered patches 
of volcanics. In the vicinity of Nelson the red color is confined to the tilted 

S volcanics bordering the intrusive. Here the intrusive is generally gray with 
spots of lighter color. The ore bodies of Nelson are gold and silver veins in 
quartz monzonite~ gneiss and schist. Eleven miles SSE of Nelson is a small area 

~of pale red color in the east foothills~ where they are largely covered by alluvium. 
One mile to the south near the base of a volcanic capped hill is a small rust- 
colored area. 

Dead Mountains. Four miles southeast of Searchlight in the low hills 
2½miles north of Dead Mountain is a gray-colored exposure of intrusive or gneiss 
having a N-S structure and bordered on the north and northwest by a small~ reddish 
colored alteration(?) zone. This zone is bordered on the north and east by 
alluvium. Just north and northeast of Newberry Mountain in alluvium are two 

v large irregular spots of red coloration and another smaller spot southeast of 
these. The larger spots straddle the power line and road. Newberry Mountain 
is a light colored structureless mass~ possibly intrusive. 

A scattering of rust colored crops occurs along the first E-W trending 
wash north of Davis Dam. In the foothills west of Davis Dam the regional struc- 
ture is N-S and the dip is moderate to the west. Some red, west dipping volcanics 
occur here. Ten miles SW of Davis Dam and just west of road number 76 is a 

,~ smallpatch of dark gray colored intrusive(?) with a slightly rust stained crop 
on the west. N-S lineation to the south may be in gneiss. Gneissic terrain 
probably is continuous south to the Needles road (95) with scattered patches of 
volcanics. Along the southeastern edge of the Dead Mountains is a band of pale rust 

vcoloration. 

Landed at Needles at i0:50 A.M. to change seats. Take-off ii:15 A.M. 

Flew west to beyond the Dead Mountains, then north along eastern edge 
of the Piute Range, which is composed of gently tilted volcanics. Continued 
north along the Castle Mountains~ the main part of which are composed of light 
yellow to reddish sediments or volcanics bordered on the east by a series of 
darker colored, younger volcanics. Turned NE and flew over Searchlight. The 
low hills appear carved from a gray intrusive. Surrounding this ......... is a 
wide band of reddish alteration(?) in which most of the mines and prospects are 
located. The country rock is volcanic and the red color may be natural to them. 

W.R.L,  
FEN - ' - "  t, g55 



File Memorandum - 2 Aerial Reconnaissance 
February 3~ 1955 

Continued north along the northern half of the McCullough Range. Here it is 
composed of a thick series of gently west dipping volcanics, the lower half of 
which are light yellowish in color. A gray intrusive occurs in the hills west 
of Boulder City and the junction of highways 93 and 95. It isbordered on the 
east by alluvium and on the west and north by red colored formationswhich are 

i 

probably volcanics as they are common in this area. 

Landed Las Vegas airport 12:50 P.M. Overcast sky prevented further 
reconnaissance. 

Plane: Cessna 140 
Pilot: Bob Clouser~ Alamo Airways 
Flying time: 3 hours 20 minutes 
Weather: Morning clear~ith scattered clouds. 

in heavy overcast by noon. 
Increasing cloudiness resulting 

ODE :si 
cc :K. E. Richard 

O. D. EVANS 



February 15, 1955 

FILE MEMO~UM: 

AERIAL RECONNAISSANCE 
SOUTHERN NEVADA 

Take-off from Las Vegas airport 9:55 A.M., January 26, 1955. Flew SE 
to McCullough Range; then SSW along the west side over the low hills in south 
Las Vegas Valley. These are composed mainly of flat lying volcanics. Four 
miles east of Jean a crescent shaped spur of the McCullough Range projects 
westward into the valley. On the north side of these hills is a small intru- 
sive mass. At its northern limit is a small~ reddish zone grading northward 
into allu~m. 

Turned to the SE and crossed the McCullough Range, then continued S 
along the eastern edge. The volcanics which form the northern half of the 
McCullough Range thin out to the south, where the country rock consists of 
moderately southeast-dipping gneissic rocks. In the foothills east of Mc- 

@CulloughMountain are a number of small reddish spots. The nature of the coun- 
try rock here is indistinct~ but is probably gneissic. Prospects are located 
near the colored areas. 

The Crescent district (Au,Ag) is located at ~ the junction of the McCullough 
Range and the New York Mountains to the south. The country rock is gneiss cut 
by n~sses of granitic rock. There are widespread, irregular patches of pale 
reddish coloration in which the mines and prospects are located. The faint 
N-S bands of light tan and pale red colors east and south of Crescent Peak are 
typical of the pre-Cambrian gneissic terrain. 

Flew southwest along the New York Mountains. West of Mail Spring in the 
southern part of these mountains is a large gray intrusive mass weathering into 
the rounded forms typical of granitic rock. On the north and NE is a small area 
of rust to pale red coloration in which several prospects are located. This 
alteration zone dies out before reaching alluvium to the east. Intrusive rock 
forms the country rock for several miles to the south. In the vici~ty of Table 
Mountain volcanic flows cap the numerous low hills underlain by intrusive 
material. Volcanic flow rocks are abundant to the south and southeast. 

@ 

Continued southeast along the eastern edge of the Mid Hills and Providence 
Mountains. These mountains are formed from intrusive rock for at least as far 
south as the Bonanza King mine. Just north of this mine a long (2 miles ) narrow 
tongue of east dipping limestone projects north into the intrusive. Surrounding 
the limestone on the east; north and west and in the intrusive rock is a large 
area of pale red to yellow color. Bonanza King mine is ia limestone. The Pro- 
vidence Mountains south of the mine for a distance of ten miles appear composed 
mainly of sediments. At the southern tip of the Providence Mountains is another 
intrusive with a pale red zone on the east toward Hidden Hill mine (Au~Ag, quartz 
veins in granite ). 

Circled south and west sides of the Granite Mountains and then flew north- 
east to the Ivanpah Mountains. The northwest edge of the Granite Mountains is 
composed of moderately southeast dipping sediments. Where they border the allu- 
vium they have a pale red color. 



File memorandum - 2 Aerial Reconnaissance 
February 15~ 1955 

Flew NE along the east side of the Ivanpah Mountains. Teutonic Peak at 
the southern tip of these mountains is a strikingly symmetrical~ broad~ low dome 
of intrusive rock. A description of the Ivanpah area is given in the notes of 
the aerial reconnaissance flight on January 27~ 1955. 

Left the Ivanpah Mountains and flew east-northeast to the McCullough 
Range~ then north between it and the small north-trending range of unnamed hills 
to the west. The Lucy Grey mine (gold-bearing breccia pipe) in the Sunset dis- 
trict is in the southern part of these unnamed hills. The country rock is gneiss, 
and there is a zone of red color near the mine. On the west side of the McCullough 
Range between McClanahan Spring and McCullough Mountain~ a N-S distance of 6 miles~ 
there is a band of pale reddish coloration in~ presumably~ gneissic rock. This 
band is from 1 to 2 miles wide and extends eastward from the alluvium. North of 
McClanahans Spring the rocks are principally volcanic flows. About four miles 
north of the spring on the west side of the range there are red and rust colors 

@ exposed beneath volcanic flows. 

Landed Las Vegas airport at 12:35 P.M. Take-off at 1:50 P.M. 

Flew southeast over Boulder City~ then south along the west side of the 
Eldorado Mountains. About 3 miles northwest of Boulder City in the center of the 
low hills is what appears to be a small intrusive mass with a reddish alteration 
zone on the south. This may be one of the red volcanic flows which are so numerous 
in the immediate vicinity. In the vicinity of Nelson a spur extends westward 
from the main range for four or five miles. Along the southern edge of this spur 

~ is a zone of pale red color. 

Continued south over Searchlight and along the west side of the Dead Moun- 
tains. Dead Mountain is composed of a light colored intrusive mass that extends 
for several miles to the south. It is intruded into pre-Cambrian gneiss and 
schist. A zone of pale red coloration borders the intrusive on the north, west 
and southwest. This zone extends for a mile south of Nevada Highway 76 to Davis 
Dam road. Some very pale red color occurs at the southern end at its contact 
with pre-Cambrian gneiss and schist. The latter rocks form the remainder of the 
Dead Mountains to the south. The abundant red colored formations in the Sacra- 
mento Mountains west of Needles, California are. volcanic flows and agglomerates. 

Landed at Needles at 3:20 P.M. to change seats. Took off immediately and 
flew west-north-west over Hackberry Mountain and Table Mountain. A small area 
of red color noted around Leiser Ray mine and a larger area around the Von Trigger 
or California Gold and Copper mine. Nature of the country rock is obscure. 

Continued west and crossed the Providence Mountains, then north along the 
west side of Mid Hills and New York Mountains. Here the rock is a gray intrusive 
that extends almost as far north as Ivanpah. About 2 miles SE of Ivanpah is a 
small spot of red color. The country rock was not recognizable. 

Time 4:30 P.M. The light at this time was unsatisfactory so we flew direct 
to Las Vegas and landed at 5:10 P.M. 

Plane: Cessna 140 
Pilot: Bob Clouser, Alamo Airways 
Flying time: 7 hours 20 minutes 
Weather: Clear, rough. 

O. D. EVANS 

cc:KERichard 
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!0~3o.~,~,  ~o6~"o~:~om ~a~thon .... ~ i ~ r t ,  f le~ ~s%e~"' r ly  over 
folded, northeasterly-stri~ng Paleozoic' sediments- in the core of ~he 
Ma'ra~on uplift. The:m0r~t~easterly-s%riking ridges end abruptly at the 
base of the norther!y-string Dei Norte and Santiago Mts. to the west, 

- T h e  Cretaceous sediments fo~ing these latter mottutains overlie uncon- 
formably the distorted Pal~ozOic sediments and . a , r e  themselves overturned 
to the west. by pro~able Contemporaneous. upl&ft and ~hrusting involving 
upper Cretabeous rocks. King (ReZ.6) reports a fold involving 0retaceous 
end Permian rocks in the Glass Mountains on northwest s~de of Marathon 
uplift als0 involves Tertiary lava s of:DaVis ~ountains to northwest. 
Later normal faults cut the lavas. Several small, circular plugs of 
igneous rock were observed ~a. tting the sediments, but there was no 
ewdence of alteration or ,metamorphism. ~eak contact metamorphism of 
limestone iS reported by G~aves (~e~. i) in Hood ~ Spring Quadrangle to B.E. 
He also reports IntruslVeS ~re rhyolites, trachytes and ha salts character- 
istic of Trans-Pecos alkalic intrusives. Youngest sedimentary rock 
intruded i s. the Georgetown ~estone in the upper part of lower Cretaceous. 

F ew south e st  o  ains. 
NO ~nt~sive,S noted a~ 'Doubt~i Canyon ~ch ~ats through the mountains 
in s canyon almost ~00 feet deep. Often such canyons have been" ~ut ~Lu 
~truslveS, . " 

continued south p~st .~ntiago Pk. and along east scarp of Santiago Mts. 

ll~O6:A.M. Santiago Pk. and Blae~ Mo~utain, t~o mi. to N. are 
described as intrusive syenite (Ref. 5)o Ugper parts (?)eroded and lower 
cOVer.~ by talus. Bordering sedlmen~s show no Obvious distortion due to 
intruslon. Several plugs ~seen inH00d Spring Quadrangle sh0~,r no apparent 
distortion of sediment,aries.~'(?) These rocks ~m2 have int~ded volcanic 
~ents as smgge~ted ~,~ Bakerin Davis Mount~ins.[ '(Ref. 3). No -~olors 
-noted in the;!ntrusiv@S, . . .  
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11:08 A.M. Flew SE around YEMesa. Some f~int pink and yellow 
color noted in intrusive mess (~) out by., ~_-trendlng canyons st E. base• 
0T Santlago Moun%aln scarp;~ppr~x~a•telyl ~ m i. E. of YE Mess. Should 
be checked. Reached via Marsthon-Bequii!~s H wy° ~ and ranch road crossing 
Maravillas Creek passing through Ford' s Ranch° Deer hunters in area with 
passenger ca~ " • 

il'I/~ $~.M. Fiew SE along E ~. scarp Santiago MrS. Intrusive at 
Pers~on Gap where Marathon-BQquil!as road cresses mountains. No colors 
visible in intrusive from;air or gr~d, Fink color 0n SW side of Gap 
north of road appear in sediments, ~ I~%rusfVe apps'ren~ly folded sedSment- 
arles on east. Intrusi~e~• 1/2 mil~diameter~ 

• ll:IT~A.~. Flew SE %~ Dog Csn~on. ~Nine Point Draw cuts ~on 
• • @ 450 feet deep ~re ~ and divides continental ~an~e into Santiago Moun~ins 

to NW, Carme~ MOuntains t~BE. No ~ntrusive ~oted in Do~g Canyon. 

lli24"A,M. •Flew NE from Dog Canyon tO Dove Mr. where intrusive 
and expl0~ion crater reported by King (~.ef. 6), Sediments upturned by 
intrusive '(?). No colors. Several p~ugs of dark-colored rocks in valley 
f~'lloWed by' Boqu~lllas-Sande~son'ros~. (H0od Spring Quadrangle?) These 

11:58 ~i~. ~iew ~E fromD0g Cs~/f?n along E. ~de Oarmen MtSo 
N-~-striking faUit~ ~ form Series of S~'dipg~n ~ cuestss i~ Comanche 
Cretaceous Sediments. Near R~o Grsnde s~ee~ fault scarps en eastern 
side of euestas have relief over I000' ° Vesicular basalt covers area 
about 15 ~ miles diameter in series of patches capping lower hills between 
Garmens end NaraVillas Canyons to ~ E, end represents E. limit of volcanies 
in;Texas, ;'Basalt rests on~pper (~Guif)Cretsce0us in recent down~-faulted 
block s~otmded by ¢6mand~e Creti~Ceous sediments forminghigher hi~!s 
(Re~. 2). Small northerly-trendlng area" in Norse Canyon has orange color 
tones. SHOULD.BE C~G~,, T~isl,srea does no t appear to extend under 

• Vol~anics toN, or into ~ss~ve oiiff-forming iime~%0ne %o ~. some 
• ; ~/,~el ~o~er possible in Horse • Oa~%yon, 

12:22~P.M. Flew 8~I up Rio Grande over S%illmsn ~nd ~ Bhquil!as 
Canyon to Boqui~as. Flew norther!y over Carmen Mountains past Sue Peaks. 
Comanche Cretaceous sediments fa~ted but generaliy dip ~ently SW in ct~estas 
bounded by northerly-strlklng faul~S, No intrusive or igneous rocks noted. 

i2~37 P,M. Flew ~W over O~rmens past Sierra del Ca~allo Muerto, 
D~ger = ~lat and W. ~ of Dog 0anyon. Folding in sediments at DogCam~Ven, 
Continued NW past Persimmon Gap. Small patch of dark voloanies (?) noted 
NW ef Marathon-Boquillas Rd., % mi. SW Persimmon Gap. Not on State Geol. 
~p, (Average ground speed 72~?H). 
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in saddle 7 ~ieS NW~Persimmon Gap; largest 0./~ miles long, S~211er 
intrusive som~ ~iron s~; no ~oV~r rocks. ~ 

l:00 P.M, Flew N$~ to YE Mesa and circled counter-cioc~ise. 
YE Mesa and uar~med mesa 3 Mi. ~ S. are se~circular in plan and slope 
lO-15 dog. westerly. Radial fracturing and layering wi~h~westerly dip 
evident. Folding of smd~mentaries in Sant~ago~/~n eas~ O~ YE Mesa sug- 
gests rock is intrusiV@. No alteration noted. Rock has dull red color. 
These two mesas are on NW l~e ~psrallel with thrust and no~l~ fs~tS in 
Santiago Mrs. Other ~ intrusive rocks on'thls line to northwest are in 
Santiago PS~ ~ Bla~k Mesa and Elepha~ Mr. • ~ 

1:'15 P.M. Flew~so~ and circled EosillOs Mrs. clockwise. No 
alteratio~ cOlOrs noted. R.~i~.LBloomer (Ref. 8) has ~ mapped Rosillos as 
series of Upper and Lo~er Cretaceous rocks intruded byTertiary (?) gabbro~ 
basalt, tra ch~e, rhyolite and pO~hyritic granite~ lis~ed ~in order of 
decreasing age~. The porph~i~e ~anite dominates Rosillos as eroded 
laccolith with Upper CretaCeoUs m~sSing and Lo~er Cretac@ous exposed in 
part. The ~orphyritiC granite lacc~lith has maximum diameter of 9 mile~, 
No text accompanies map, ~t this is probably ~he largest exposua~e of 
i~t~usive in Western TexaS~w~h possible exception of Quitman intrusive. 
It is the iarges~ exposure o~!~os~-Cambrian granite and ~he only ~ranite 
outcrop t~at~'Ve seen since !~at in the 0uitman Mountaius. Flew northerly 
t o  N m r a t h o n . % ~  ~ ~ -" " ~ .  ~ . ~- 

Weather. S u n n y ~  

Pmlot. William 

J .H', O our~r~ght 

Re£erenees: (i) 

~. 4O • rain. 

.~gus~i~Big B~nd Flying Service, Marathon 
. • . . " 

~j 

. . . .  !, 

(3) 

i~ • - • 

.o" 

R.i. No. 21, Geol. of the Hood Sprlng Quad,, Brawster 
County, Texas, by Roy W. Gr~ves, Jr.', U.• of T~S, 
Bureau Qf Economic Geol., AU~gust, ~ I~54. 

Geol. Map of TeXas, U. of •Texas, Bur. of Econ. Geol., 1933. 
Geol. Expl. of S,E. Front Range of Trans-Pecos, ~Tsxas, 

C. L. Baker and W. F. Bov~an, 1917; U. of Texas, 
BUr ~. jof Econ. Geol., Pub. No. 1753. 
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U'.of TexaS, Bur.:Econ. Geol. Bul. No. 3038. 

:: ~:":::' -- (:~) GS;I. of t:he ~ntiago Peak Quid., G. K~ Em._ler,'e Jr., 
' i9~:3~:, G.S~&. Vol. 54, pp: 1631+-!64~. 

~ (6) ',:Geol. ~0~ the Narathon Region, T exa~, P. B. King , 
'~ !937, U.S~G,S. i0p 187~ 

: (7) Geol. of ~he Qui~n~n M~s., R.M. Huffington, i9%3, 
(~) G;g.A. Vol. 5%, pp-9~7~-i048. 

(8) Geol. ~I~p ~nd ~St~ct~re Sections of The Christmas and 
Eo~llos Mrs., B~e~ster County, Tex~s, ~ichard R. i- "~ 

BiQomer, 19%7. g. of ~ex~s~ Bureau of Econ. Ge~l,. 
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FILE MEMORANDUM: 

DEG S 

EEJ© ~D RETURN kk~cember 3, 1954 

V 
S I B  . . . . . . . . . . . . . . . . . .  " 

. . . . .  ~ ~ . ~  & ~ NEVADA 

Takeoff from Salt Lake airport at 8:20 A.M., October 12~ 1954. Flew 
NNW along Antelope Island and Promontory point to just north of Promontory. 
Pale red coloration in Cambrian sediments near Promontory point. 

AERIAL RECONNAISSANCE 

9:05 A.M. turned SW across Great Salt Lake, then north along Terrace and 
Hog Mountains to Raft River Mountains. Pale red color in alluvium west of Kel- 
ton. May be volcanics. 

9:47 A.M., flew west along Raft River Mountains, then south along Grouse 
Creek Mountains. Large area of spotty reddish coloration on SW flank of Grouse 
Creek Mountains. This area is bordered by alluvium on the south and west. Paleo- 
zoic sediments cut by gray intrusive to north and west. Field check warranted. 

O 

10:54 A.M., continued south along Pilot Range. Band of reddish colora- 
tion on north flank, below old lake shore line. Gossan in limestone at Copper 
Mountain on the crest of the range is plainly visible. Intrusive rocks appear 
fresh. Small spot of pale red color in largely talus-covered foothills HE of 
Pilot Peak. On SW flank of the range is an area of spotty~ pale red colora- 

~tion, and what appears to be east-west trending dikes in banded pre-Cambrian 
rocks. Possibly this should be field checked. 

ll:16 A.M.~ flew west across valley, then south along Toano Range. 
South of Silver Zone pass a thick series of moderately west-dipping sediments 
are cut by a plug shaped intrusive at the summit of the range. Pale red colora- 
tion surrounds the intrusive. To the south in the east foothills is a small 
area of strong red coloration with spots of color extending into the alluvium. 
Field check warranted. 

12:20 P.M., nearest refueling station was Wells, Nevada so we flew west 
across the Toano Range and Goshute Valley~ then north along Pequop Range to 
Pequop Summit, then west to Wells. Landed l:lO P.M. Pale red area in sediments 
near railroad tunnel in Pequop Range. Another small area of pale coloration 
just south of Pequop pass. 

2:27 P.M., flew east from~ells. Spotty reddish to yellow coloration in low 
foothills north of Loray district and NW of railroad midway between Cobre and Mon- 
tello. Poor exposures in both instances prevented identification of bedrock. 

2:50 P.M., flew around Toano Range north of Silver Zone Pass. 
plug cutting sediments. Few small red spots in sediments(?). 

Intrusive 

3:05~ flew SE to Wendover, then NE along Desert Range. The rocks are 
mainly sedimentary and have been broken by numerous faults. The widespread oc- 
currence of brownish weathering crops is somewhat suggestive of regional meta- 
morphism. Some red coloration associated with NW trending fault noted. No in- 
trusives, except minor dikes, were noted or have been mapped in the Desert Range. 
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Memorandum - 2 Aerial Reconnaissance 
December 3, 1954 

3:21, continued NE to Newfoundland Mountains, then south for one-half 
their length and back along the east side. Danger area (D-258) prevented fur- 
ther examination. Flew east to Lakeside, then south along Lakeside Mountains, 
then east to Salt Lake City. Landed 4:55 P.M. 

Plane: Piper Super Cub. 
Pilot: Vernon R. Penrose (Kemp & Kelsey Air Service) 
Flying time: 7 hours. 
Weather: Morning clear, air smooth. Afternoon increasing wind and 

cloudiness~ causing limited visibility. Air rough. 

ODE :si 
cc :KERichard 

O. D. EVANS 

/! 

] 
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WESTEP~ MINING DEP~~ 
Salt .Lake Clty~ ~ah 

November I~, 19~4 

@ 

Mr. C° P. P~llock~ E~lor~tion ~ e r  
American Smelting and P~fin~ug ~o~any 
120 Broadway 
New York 5~ Ne~ York 

Dear Sir: 

~ ,  ~S-PEC~ AREA 

There is enclosed herewith a copy of Mr. Rich~rd's letter 
of November 9~ transmitting a copy of Mr. ~rdie's memorandum of 
Novamber 5- The memorandum and attached m~p show the progress of 
the aerial reconnaissance of the Tr~ns-Pecos area and the districts 
y~t tO be~ flown. 

Very -truly yours~ 

° 1 

cc :~Richar~ 

W. R. Land~ehr 
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Aa-0.O.16 

AMERICAN SMELTING ANDREFINING COMPANY 
Tucson Arizona 

November 9~ 1954 

Mr+ W. R. Landwehr~ ChiefGeolegist 
Nester~Mining Department 
Salt Lake City Office 

+ ,~ ,'3 I "  

t Iit'tlNG DEPT. WESI 

PORPHYRY COPPER EXPLORATION 
Trans-Peoos, Texas 

Aerial Reconnaissance 

Dear Sir: 

Enclosed is a Memorandum, with map, from Mr. Hardie, 
which shows the areas in west Texas which have been covered 
by aerial reconnaissance and those which remain to he coveredo 

Considerable ground reconnaissance will probably have 
to be done in conjunction with the aerial work~ so the entire 
job will require several weeks to complete. It may be necessary 
to interrupt this work from time to time but it will be given a 
high priority because we want to cover the area before any compe- 
tition developse 

~ $ a r  
enc: Mr. Hardie' s Memo w/map 
cc: WRLandwehr, I extra 

JHCourtright 
BSHardie 

Yours very tru!y~ 

READ AND RETURN 

FVR 

SiB 

EWN 

RJL 

NOV i,) 

!I:L 
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AMERICAN SMELTING AND REFINING COI~PANY 
Vanadium New Mexico 

November 5~p 1954 

Aa-0.O,16 
Ts-2.1.20 

EEHO~UM FOR MR~ K, E, RIOHARD 

PORPHYRY COPPER EXPLORATION 
Trans~Pecos Texas 

Aerial Reconnaissance 

The attached index map (Map No6 1255) has been prepared at your 
request to summarize the status of aerial reconnaissance in Trans-Pecos, 
Texas® Areas outlined in red are thought to merit aerial reco~aissance~ 
Areas outlined by arrows have been covered by aerial reconnaissance® As 
noted at the bottom of the index mapp all known intrusives are not shownt 
This index map was traced, in part~ from the Mineral Locality Map of Texasp 
and the intrusives of the Chiuati Mtse as well as the volcanics of the 
Quitman Mrs. have not been plottedo These two localities were well described 
in the literature at the time the map was publisheds Recorded me~allic 
mineral localities are also shown on the index mape 

All of the areas outlined in red on the index map are not well des~ 
cribed in the available geologic literature and are thus best covered ini- 
tially from the aire Other areas are chosen specifically for aerial recon- 
naissauce after reference in the literature to intrusives. To datep no 
references have been found in the literature that are comparable to the 
brief references to the alteration at Red Hills by Ross and Rixo 

The Bureau of Economic Geology at the Uni~rsity of Texas at Austin 
is sponsoring geological work in Trans~Pecos, Texasj~ but the work seems to 
be mainly directed toward solving the sedimentary history in view of its 
importance in oil exploration~ Recent work by the Bureau of Economic 
~ology in the Chinati Mrs. area and in the Sierra Tierra Vieja to the 
north is not published, but is on open file in Austin~ This material 
should be reviewed when time permltso 

BSH:ar 

Attachment: Map No. 1255 

3SW 
Byron S~ 
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1.277 Andrews , H 4 27.0+9 Br~rta L 21 12,149 Childre~ . D 10 2,783 H a n s f o r d  A 7 33 1~0 Milam+ J 17 13~30 Will~y () 16 

32,201 Angelina . 1£3 ~6.977 Brae J19 12,524 Clay . E1~ 1%073 Herdsman. E l l  7,951 Mils • r l  3 41,69~ Wi[li~son. J16 

~,1~1~ 7,5m Amher . . . . . .  F13 4,056 Brisk+ D 7  4,5~0 Coke H9 5'2B.961 Harris . . . . . .  K21 ~0,442 Mont.~gue .EI5 6,141 Winkrer . . . . . .  H3 
R ~ - 2,495 Ar~t rong 07 6*36'2 EIr~ks pI4 20,871 Cole~n H i t  50,900 H=rri~n G23 ~3,055 Muntgomo~y J~I 19,074 Wise F15 

I]1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17.384 Austin . K19 18,334 Burle~n 318 I0,331 Colling~orthC tO 14,905 Hask.II F l l  9+Bt0 Morris . . . . .  F~2 5+354 Yoakum F4 

S 6+31B Bailey+ E 4  10,771 BumeL . . . . . . .  d 14 17,812 Colorado L18 15,849 Hays . . . .  K15 4.~4 Motley . . . . . .  E8 19+0C4 Young F13 
, 4.~34 Banders K 12 24,893 Caldwell K 16 12,32I Comal K t4 4.170 Hemphill B 10 35.392 Na¢Ogd~hes +H 23 3,916 Zapat~ P 12 

21,81(] B~ttop K t6 5,911 Calhoun.. M 18 19,245 Comanche H 14 31+882 Hender~n. H 20 51,308 Navarro.. + H t8 11.603 Za~la M 11 

B_~TOn S Hardie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mCeTmDM maD+ ~C ] • 16,481 Bee mlS m,202 Cameron. 016 94,9O9 Cooke Ele 3e+355 Hill . . . . . . . . .  H17 17,~9 Nolo. : . G 9  

i l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T E X A S T ~ s ~  ~= ~ =1 Q ~ I ~  P. 338.176 B~ar L1 ~ 6,6~4 Car.n . . . . .  C7 7,079 Cotlle El0 6,674 Hood GI5 4,213 Ochlme+ A8 6,4]4,824 State Total 
SCALE IN MILES 

| lf SAME SCALE AS MAIN MAP I q&~ l~ .~  ..,,./~ ~li.~J.~'¢wrp 0 Ip0210 40 610 BIO 

1 8 3 ~= 5 6 '7 G 9 1O ii i~ IS I~ 15 16 i~ 18 IG 20 ~i ~2 ~3 m~- ~5 12345 
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~" T~xa~, FI~, southeast %°i n~rth~rn Qu!~n Mts. s~u%h ~f F~.nlay~ " ' 

I0:~6 A." ~<~. a% ~lOO :.~ee~, Mountain ran~ on west si~e of Rio Grands in 
Mexioe app~ ~e be %he western edge ~f a ~ntly arche~ dome4. Sa~e red c o l o r s  

I0~~0 A.M. at" ~0 ~e%. 70 MPH, Fl~w ,outh over esn%er of.northern i 
Qui%man Mrs, through ~;S~-'?es~. Fl~ s~uthw~s~er!y Brand Red Chief Peak, 
Se~e:ral b.r~%~ dt~ps in~~%~s~ve 'q=srts monzonite ~sr9 only ~olors noted, These 
dumps contain. ~xide zlncmi~'ralS seen durin~ ground re~ommlssanzs in January, 19~4, 

few nor%hwe~?rly a1~ %~e~e~'S!de of no~heln/ e~itm~n M%s, F~X ear.on 
has same bro~ eole~a%ien inTvo[esnles (?) on S o~easte~.a slde/of canyon. This ... 
may p~s~ibly t ~ a r ~ a  ~her~ Huffin~ton (R. M. ~uff!ngton, B~, G.S.A. Vol. 54, 
19~) ~ r~pOrts e~dem~e ~f~v~l~an~e van%~ 

.... Continued:'nor%h~lesZerly ~ K'in~ Can~n. ~M~yon r~th o f  l ~ t ~  CanYon 
h a~,  oonslderable ~ro~ ~olo~s and ~er~ m~ne dumpS, but no llk4~ppearln~ 
a A ~ s ~ a  D1 on z o n e s , .  . . . . . .  - - :~ • 

{~;;" Fl~w easterly ' a~ss<~%io~h~m~ ~ u ~ t ~ n ~ ! i t s ,  Po~ph~y on ~ ; s t  side o~ .Q~ i t -  ~. " 
.. mane appears li~ht-~ a n d  ~ . m a l ~ r e ~ " a s  from the g r s U a ~  

• . -. ,...:.. : , 

" n ~ : ~  ~;i';.~ ~. F : ~ , , , , + " ' ~ - ~ , ~ r ~  ~ < ~  e~,-~ ~ or s ~ u ~  ~t~n ~. 
. . c .  S~u~bwesterly ~ 0  wester~y-s%~'ing-s~ ,:imsnlis ~tanding n~,rl~ v~rti~l on ~st side 

o f  range,, Quartz monzonit~ intrusive cut~ ~ sediments ~Ith no a~r~U~ d.~sto!tion 
ofsedC~nts~ PrO~essing %e ~he ~as~~ sediments f!a~t~U tO #~ degrees westerly 

:" ,- dips i~ center ofseu~hern Qu!~c~an Mrs., and a reversal of ~ips r~sults in an anti- 
~Ine~ on %he sas~ez~i .,Sld~e, 

II~22 A. ~"/. •~" 7~!60 fee~, Over northern ~agle Mrs. Cen~Cde~able folding 
in thln-bedded ~e~Ime~ts o f  th~ Cox sandstone mamber of the Lo~er Cretae~o~.s 
Trinity ~omp. (This fe~ding ~:'no% ~ep~se~t~ on Plate I ' ~f U.,SG. ~.S. ~ Bul, 987). 
Brown and buff colors on north and northeast sides of the Eagle M%s, are caused by 
%he brown to buff and S~e red: arkosi~ Sands%ones cf ~ne Bluff Mesa Formation of 
the T~n!ty group, Prominent bro~n-~ed, coloration near the ~luerspar mines in Spar . . 
Valley also caused by ~he Bluff Me~a. formation, 

Ii:~3~ .~o M,~ 7000 f~S~ ~i~ ~st the south e~ of:E~gl~M%s~ No alteration 
~olors.._ noted near syen i te  sto~h ,, ' VJo ~ , k ~  

. 7 7 " : : .  ' . -  " 
. . ~  L 

. . -  . . , . . .  

,->,,, 



/ 
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-n~rAy al ~n~ wes+~ez~ ~ / ~  of ~ z ~ ,  Vi~ Mrs, ~ e ~  over Ro~m~n Prosper% (see 
.... :- P ~  ~o~e~a%~ Jsn. 7, 19~) ~ S~W M%e, e~%hwes~ O~ Van Hoz~a M%s~. No 

ES~e ~s~,~n~ ~S%e~ else Of S~the%~n Q~Itman M%s. ~mal i area Of e~n%r~s%i~ 
~o~m. e -o l~ t l en  in ~ s~ern e~i of  %~e ~ u ~ r ~  Qultman ~-s. was n~%~l~ Ig-  
n~ ro~-sre repor%e~ i n  ~t~e ~ r ~  on ~ e  T e ~ s ~ e l o ~ . e  ~ p .  ~he eolers appear 
%@ bO ~pre~enta~ve of %h~se nO~ ~n %he vol~anles of  ~ e  n o ~ ' ~ r ~  QuiZman M%s~ 

~ . ' ! ' ; : ~ "~2 -  ' !  : !  . . . . . . . . . .  ~~ . ' ~ "  . . . . . . .  ~ . . . . .  

. . . . .  . . . . . . . . . . . . . .  : " ~ . .  . . . .  . ~ ' ; ' , : : i ' ~  r . . . . . . . .  .~ . . . .  
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C I T Y - C O U N T Y  S T A T E  M A P  

S IZE  8½ X 11  T E X A S  
1 ~ .  ~ 4 5 6 17 i 8 

I 

S ta te  Popub t i on  

6.414,824 

Coun t y  Popu la t i on  

with  ~un l y  m i n e  

Ci t y  Popu la t i on  
m 

100.000 and mer 

25,O3O to Z(X}+000 

• 5,000 to 25,000 

• 1,0C0 ~ 5,000 

O under 1,(~0 

State Capital +s sh~  wit h 
star-~nteled s~'nbol 

County Seat +s shex~ w ,h  
dot~ntered s~mbol 

Metropolitan Distn¢ts are 
encased by ~shed I I n~  

CJov l s l l  

I I 
L. ,~ J ...... 

Ho~, 

/ 

O 
Fort Stocldo ° I r ~  I 

Leon P~e l l  

~o.=.o. 
o Juno 

, VIneg~ane 
o 

I I 
. . . . . . .  / . . . .  " ' +  

Cahea~ 

AIR RECONNA I~SANCE 
Trans-Peeos Texas 
.man, E~gle~ Van Horn~ 
':ca Vieja Mt. P~nges. 

WmSTTExAsRT i . . . .  3 1 ,  1954 

~araZhon 

i ~ 3 ~ 5 6 ? 8 9 10 11 

II I~ 13 1% 15 

;c++ 

. ~  l l l + w t o n  

: + +  ..... I ] 

TEXAS +.~s4 Blmn~ . . . . . .  ,~ 14 33,496 Ca~  . . . . . . . .  F 23 
254 Counties 1 .~  Borden G 7 4,631 Castro . . . . .  D 5 

• 15,761 Be ige  . .H16  7,511 Chambem K 2 2  
37,0~2 Ande~n  H20  50,'~1 B~ ie  + E23  43,970 Cherokee H 21 

1,277 And re~ . . . .H4  27.069 Br~or+~ L21  12,149 Ch i ld re~ D10  
32,201 A n o + B n m . .  + ] 2 3  26,977 B r ~ o s  . . . . . . . .  ,J 19 12,52,; C+,y . . . . . .  E 14 

3,469 Aranms . .N17  6.478 B~watez K+  3,735 Co~hra* .F4  
7 , ~  Arch6r . . . . . .  F13  4,056 B r im  . . . . .  D7  4,5~0 Coke . . . . . .  H9  
2.495 A r~ t r o r . g .  C 7 §,362 B r~ks  P 14 20.571 Coleman. H 11 

19 ,~5  A ~  + M 14 23 ,~4  Brown . . . . .  H }2  47 ,1~  ~ l l i n  F 18 
17,3~4 A~ t i n  I< 19 18.334 B = r I o ~ n  J 18 t0,331 Col lmgawot th  C lO 
5,3t8 Beeley . E4  ; 0 ,~ l  Bornet J 14 17.812 ~ to rado  L 18 
4 ,~  Sahde~ . .  K 12 ~4 .~3  ~dwe l l  K 16 1~321 ~ma l  K 14 

21 ,~0  Ba=r0p K 16 5,911 Ca lhoun  . i  18 19.245 Comanche  .H  14 
3,755 BayIor . . . . .  F 12 11,568 Ca l l ahan .  G 12 6,192 Co ,he  . . . .  I I I  

16,481 Bee M lS  ~3,20~ C~moron 0 16 24,909 COOke . E16  
44,8+3 Be l l +  . J 16 10 ,~5  Camp . . . . . . . .  F '20,'Z26 COI~OII I 15 

338,176 Bexar . . . .  L14  6,624 Carson C7  7,079 Colt le . . . . . .  E l 0  
SCALE IN MILES 

0 l 0  ~0 40  60  8O 

i~ 13 I~ 15 16 17 18 

I ~ . + t  ......... " I 

2.841 C m n e  1 4 
2,809 CrOckett . . . . . . .  J 7 

10046 Crosby . . . . . . . .  F 7 
1,653 Cu be r~n  . . 0  6 
6,494 D~l]am A4  

~ ,~4  oa~  G lS  
15,367 Daw~n  . . . .  G 6 
6056 D~ f  Smith+ C4  

12,BSB Delta F20  
3,3,658 Denton F 17 
~ ,e3s  o .  wm L 16 

78~7 Dic~ce ns . . . .  F8  
8.511 O m m  . M O 
74B7 Donley . . . .  C8  

20,565 Dura l  O 3 
30,3~5 Ecsnand  G 13 
15,051 Ector . . . . . .  H4  
2,933 Edwards K 10 

47,733 ElZie G 18 
131.067 El P~  N 2 
20+7E0 Erath . G 14 
35984 F= l l e . .  : [ 17 
41,064 F=nnin . . . . . . .  E 19 
29,246 Faye t to  . .  K 18 
12,932 Fisher . . . . .  G 9 
13,S~ Ftoyd . E 7 
5,237 Fmd  . . . . . . .  E 11 

30_,963 Fort Bend+ L20  
8,378 F rank l i n . ,  F 21 

2t,138 F re~ tone . . .H  19 
9,2O7 Frio . . . . . .  M ]3  
8136  Gaines . . . .  G+  

81,1Z3 Qa l~s  on . . L  22 
5,678 G~  . . . . .  F7  

10.6/0 Gillespie J 13 
1,193 G la~k  . . H 7 
8,798 Gelled . . . . . . .  M 16 

26,075 Gon~fes .  , L16  
23,911 Gr~y . . . . . . . . . .  G 8 
69,499 Q ray~n  . .E t 8  
58,027 Gregg . . . . . . .  G 2'2 
21,960. Grimes . . . . . . .  J 20 
2 ~  6u~d= lupe  L 15 
18,813 Hale . . . . . .  E6  
12,117 Ha l l  . . . . . . .  D8  
13,303 Ham i l t on . .  H 14 
~,783 Hans fo~d . . .  A 7 

11,073 Ha rdem~n .  E l l  
15,87,5 Hardin . . . . . . .  a 23 

5~8,961 Harris+ . K21  
50,9CO Ha r r i ~n  . G 23 

1,873 Hart ley . . . . . . .  B 4 
14 .~  H~ke t [  F 11 
15,349 Hays K 15 
4,170 Homphl lL  . .  B 10 

31 ,~2  He~e r~n  H 
1 ~6,059 H ida l go  P I4  
38,355 H I l l  H 17 
12,693 H~k ley  F 5 
0,074 Hood G 15 

mm Te~c " ~ +.385 OZdh~ .... C S 
~ y  17,~ Or~=e K 2+ 

es ton  18,456 Pare P in to .  G 14 
~p2,513 Pane l= . .  H 23 

im ie 20,482 ~ r ke r  G 15 
~,S~O Farmer . . . . .  D+  

s~  8.185 Pecos . . . . . .  J 5 
~ r~  20.635 Polk . . . .  J 22 

por t  

30,274 Hopkins F '20 
31,137 Hous ton  I 21 
20,990 Howard  G 7 
3 149 Hudepeth . . .N  4 

48,793 Hunt .  + F 9 
f9,069 Hu t ch i n~n  B 7 
1,963 I t ion . . . . . . . . . .  I 8 

10.206 Jack . . . . . . .  F14  
11,720 J~lcson M18  
17,491 J~pe r  . . . . .  J 24 
2,375 Jeff  Dav i s . . .  P 7 

145,329 Je f f e r~n  K 24 
5,449 J im Hogg P 13 

30,384 Johnson .  G 16 
23,378 Jones . . . . . . .  G I 0  
19,248 Karnee M lS  
38,308 Kaufman . . G 19 

5,O80 Kendal l  . K 13 
700 Kenody . . .  P 16 

3,413 Kent  +F8 
11 650 Ke rL .  K 12 69,0S0 Smith G 21 
5,064 Kmbs  . . . . . . .  J 3,071 SomB~e l l . .  G15  
1.066 KIng F 10 13,312 Sta~ . . . .  P 13 
4,533 ~ inney  . . . . . .  L9  12,356 Stephens G 13 

13,344 Kleber o . O 15 %404 Sterling . . . . . . .  H 8 
10,~J0 Knox + F I=  5,589 S tone~ l l . .  F IO  

• 50,425 L~mat e E ~0 3;977 Sutton . . . . . . . .  J 9 
17 ,~  ~mb  E5  6 ,~  ~ i she r  . . . . .  

6.003 LaSal le  . . N12  44+147 Taylor . i 
25,4~5 L~W~ . . . . .  L 17 2,952 Terroll 
1 3 , 7 m  ~ o  . . . . . . . . .  K l Z  , . l m  T+,r~ . . . .  FS  
t7,733 Leon I 19 4275  Thmkmdan  Ft2FI~9 
24 541 L iber ty  . . . . .  K 23 19,~28 Titu~ 
33,781 L me~tone. 18 39,30~2 Tom Green 
3,764 L i p~mb  A9111 ,053  T~v l s  . . . . . . .  J 15 
9.799 U~  Oak .  N 15 13,705 Tr in i ty  . . . . .  I 21 
3,S~J6 U~O . . . . . . .  J13  11,948 Ty ler  J23  

285 Loving . . . . . . .  He  26.178 Up,shut. G~  
51,782 Lubbck  . . . . . . .  F6  # . ~ 7  Upto .  . I e 
11.931 Lynn . . . .  F6  13246 Uvalde . . . . . .  L I 1  
13,20~ M¢Cu l I~h  . I 11 15,453 Val Ve rde . . . .K  8 

101,8e~ McLen~n  . 117 31,155 Van Zand l  .G 20 
1374 McMuHen .  N 14 23,741 V i c t o r i a . . .  +M 17 

12,G29 Med ian+  . .  120 19868 Walker  . . . . .  J~2  
11,457 Ma r i on  G23  10,280 Waller . . . . . . .  K19  
5,5.56 Ma r t i n :  . . . . .  G6  9,575 Ward . . . . . . . .  I 3 
S,37~ M~n  J 12 25.387 Washington. .  J 19 

20,066 Matagord~ M~  45.916 Webb . . . . .  N t2  
10,071 Mavbr iek M 9 36158 Whal lon  . . L  19 
16.106 Med inL  . L 13 3,411 Wheeler B 10 
4,521 Mena rd  J11  73,6O4 W ich i t a . .  E13  

H.~21 M id l and . .  H 6 20,474 ~ t~ rge r  .E t~  
~3,1L;0 M i l ~  . . . . .  J 17 131230 W~H~Cy Q 16 

7,951 Mi l le  • ,  I 13 41 69B W i l l i ~m~n .  ~ 16 
12,477 MitChell  . . . . . . .  D8  7,EFt6 wi lson L t5  
'20,442 Montague £ 15 6,I41 WinkIe t  . . . . .  H 3 
23.O55 Montgomery J~ l  19,074 Wi~e . . . . . . . . .  F15  

4+461 M~re .  B 6 24,360 W~d  G 21 
g,810 Morr is  F22  15,354 Y~kum . . . . . .  F 4  
.l.SS+ Mot l ey  . . . . . . .  E a  9.004 Young  . . . . . .  F t 3  

~ N~dmhes  H 23 3,916 ~ m  P I+  
51+~  N~v~rro H ze 11,603 Z~wla  . . . . . . .  M I1  
l a  7co m o w t o n .  J e~ 
17369 No lan . .  : . . ( 39  
~Ss l  Nu~e  . O I6  

4 ,213  Ochi ~e . . .A  B 6A14 ,824  5ta teTota l  

19 20 21 22 ~.3. 2~ 25 

MADE IN U.S.A. Spec ia l l y  eng raved  and  i ndexed  f o r  use  w i t h  t he  Rand  MCNa i l y  Commerc i a l  A t l as  and  Ma rke t i ng  Gu ide -  Th i s  Map  i s  a l so  ava i l ab l e  i n  s ize  17  X 22  CL 42 
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: e m F  r e-co  ' " . . . . .  

. . . . .  ~;&: i . : : < "  : , 

: ~ ) - .  - i ' :  ~ ' ; - , )  . . . . . .  "" "~.r',, 
• i o  - -  . ':.( , -~ - f f f ' - : . . ' .  " ,"  . . . .  "~"  " . " i , i  . . . . . .  q " ! " "  

...... 9: ~ A, P!lo# -Palen Hudgin, 

JU L ~3 i~4  - ~ c s O n  ->~ , - , A r ~ i . z o n a . . : "  

. . . . . . . . . . . . . . . . .  ~ ~ . . . . .  : ' : '  . . . . . . .  : "  ~ : : ~  WEST.ERN MINiNG,.OEPT, 

• : .... " ........... -C ........ ~-.~ - • 

. . ." 

O~-~V .fair due to ~ze~. A i ~ " x ' ~  .... 

~"- Over. Silver Bell ,, " Circled a ! ~ : t e x 4 a ~ ) , ~ n  zone ' north 'of 
El T i r o a t  eleva~i~ a b o u t  l O 0 0 " ~ . ~ 6 b t  a ~ L ~ v e  gro~nd. ,.: C o l o r  
contrasts in zone of StrO~@r mineralization not distinctive. 

" P l e ~  N o r t h  over p£~a0ho Pe~. and ~o~.~i~e~.g. ~ side oT 

] f e e t -  sh~p~oontma'e~" . ,: b e~eeh !af$~' o~ange~oolore~.pyritlc 
I~ alteration zones :and duli grey-colored eh~coeite-limoni~e 
zones, Alt;e~ation "contin%tes t6i t~ West"-but" S~ogty. (It 
appea~ed to go "~der ~61oa~i'~S~ b~ l-a~ gro%hnd check l app 

AlOng the Northeast s~de of the SaCaton RounSains: ( ' 

12 miles from the !BlackWager al~ration a~ne, on its South- 
~e~t projection) -.~blarren pra-C~brian gfanite:~ ~ " " 

. . .g :~ 

a small pa~oh of dull orange bolOm, Possibly :th&s should be 

" ..... zone again., Then Northwest :"~ong Santan Mo~ains 'bsmren .... 
' - SchiSt, " Ciroled ~ o r ~ h  en~[;'of r:~e~ then to Easel toward 

I 

( ~ a :  RiVe~,, a ~  Cochrmn -~ Smdll 
| ~,.at~oh Of .:~t¢ )S ~g :i t~e ~ of VOloanlO ~:' cover- shouldbe.. 

: . ~ .  : j , ~ '  . - . . ~ " ~ ' , , " > - . - ~  . . . .  , . . . . . . .  - ' .  . . . . .  " * " ~  . . . . . . .  " ' ~i : .  

. g . ' -  . '  . . . . : , . ~  . . . , , , , : , .  . ' - ~  - ,, . , : _ ~ ' '  - . : .  " . ' - ,  , .  a ; : . " ,  . '  ; 4 , ' ,  . ~ : " .  
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State Population 
499,261 

County Population 
is shown in thousands 

with county name 

City Population 

E ~ !  00,C~O and over 
25,0G0 to lO0,OCO 

Ill 5,(X)0 to 25,000 
• l,O00 to 5,0CO 
o under ],(XX) 

State Capital is shown wgh 
star.centered symbol 

County Seat is shown with 
dot,centered symbol 
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M C N A L L Y  
CITY-COUNTY STATE MAP 

,SIZE 8% X 11 A R I Z O N A  
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" , .' - Air Re~ 

, --.~ ~ ~, -~-----~, .-~R~O~N b~ELTING AND ~F~ING G@~PA~ . . . 

, .... ;: :~ . ~,.~%'~---- 7 : ! ;::: '~ : " :)~'~: :'- i~ ~ L 7":?"~.¢~'~::; 

," ~ ." , _.~,,~ J. , ~ . . , . .- , . ~ ,.. - ... . .. , , ~ . . , . , . . . _ , 

~,~ ...... ,~,.: . ,, ~'~.~.,.:,.,, ~ . ~ . . . .  • . . . . .  , . ! ,  : , , . . . .  . . . . . .  

" .... ; ...... . ~-~.~.,- . ..~ ........ ' :"i,.."i,~ ' - ° " ; " "';:" ':. ~;. : i,;,,, ...... :.. 
. . . . . . . . . . . . .  --~-7 :" " ' .-" .: ..im~O . .~ , Am-~CI~TNA:SSANG~ . " " 

-..: ,: ~ ~ . . . . .  - ..,..: -. , ~ -: : 

WoOlsey Peako n ~"t;~ Small windows of granite showthrou~h Volcanic flow soy 
BrOun~ posk. Ternary. fiows~ show pale m~oo~ and l~vender tints ~ in ~ontrast ~o 

-. , : b~a.c~ -:cQlors- of ,ia%~:"basalt ~,fl~s, '; .... 

' o~r Ph~nix.'~ ~llroad at 9:~o A. N, ,t 5,ooo~f~% vo~eanle flows 
@ dip n~er%heas%~ overlying b~sal%: flows are fiat, E~gle Tail M6un%ains plus or 

-,.:: intx~slve mentioned above~ ,' .~-:- . 

Oontlnu°~ s~u~h6a's% over P~lomas Mountains. 
M 

"". ' .- ~, .=~" "' ' " ;,~ " ,' ": • ' "'~' :.'"~'~L. , <: <.':~ " ' ~ (... , • ": "~ " ':~:' ' " !" , ~ -~ 

~,~:,~ ~...[-'., :; .L: ,-; : .:~" , ":.'< ~.:.: ,:",<< it T~." >~-,- ~.,'<" ~ ,-:.j" <" , '" . ,~:; .;f- . 

minus three miles %e, the right; noted yellew tuff beds 50 feet thick, Over Clan- 
ten Mountain~~ vwi~b~ ~1% of :Vir~i Feak"6n" ~ght~ Cireled: Sheep Tanks Min4, in 
SW dlpplngvelca~ies~{ ~N~ed~nd~w in basalt eove:~ shows brown and yellowish -- 

-al terat ion.  Circi~d o ~ r  bro~d area ~of"pale yello~h~ brililant orange and re~- 
dls~ coiorstion in. Volea~i~s~ th~se coiors partly capped by dark "basalt,, " 'They are 
pr6bably due to weathe~g VSl~sn$~s~ "but sin~e a small area 6f intrusive ~k is 
sho~ e2 Stat~ map i~ thi~ Vi~nlty a ground cheek should be made~ it is located 
meat Comatose- T~nk, ~nd s ~ ~  roa~'i~ds south from g~s line to Within %~0 miles 
f~he area~. Continued west~northWes~er~y~ then down TysonWash ~nd west Of 
uartzite;, ~Cir~led left a r o u n d  north endof D~me Rock Mountains. Small area of 

Pa!eOzoic recks ~hown on  State map not visible, M~untains made up prineip~iiy 
of .~e~am~-ian schlsts~ 'No~'e~ a few:~.!- gold pros~eets~ ~ 

• Oon-t~nUe~ sou~h eVer'Weaver ~ass~~hen southwesterly over Trlgo Moun%~ins~, 
Ci2~led o v e r  Pi~¢hO~ NO~ed Picacho goi~ ;~eposi~ in schist n e a r  volcanic eontset~ 
Circled?left 'over Colorado RiVer~ Flew northeast:along northwest flank of the 
Chocolat~ Mountalms~ These are nor~heast~/ipping Tertiary volcanics, bro~aish tinged~ 

way~ Noted yellowish ~uff"bedS in Te~£iary volcanies~ Cont~ue~ south and then 
e~s% over Castle Dome pla!n~ Then flew northerly over castle Dome Peak and over 
northern t~p ofCastle DomeMoUnta~n,. ~ These mountalns sho~ prominent N-NW trend- " 
ing ~tiel~l ~tru~tUre inTe~tia~ voic~nies~ '~ Steep ve~s or dikes ~mrsilel. 
range which Sho~s dark r~ds a~d ~eenish yellows ~pical of ~eathering in these 

L o o k e d  ~or small i~truslVe ~hew~ on S~atemapnearEofa butts,; Kofa mo~- 
rains'are made up of NE dipping volcanies shewi~g ~rcminen% y6ilO~ish '%~ff beds~ 
A small p~tch of yellow~sh"brown o O ~ e r  twg.;.~:[~eS: somtheast of Kofa mln~s ~ may be 

ecent basal~ overlies granite 

.... :-2-. i 
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. ~sal% thenv~z~ ~rrow: S~rlp of Ter~la~y volt,nice 
• These show ;~ale r~dish " Lan colera~ion~ ~ed:'Gila 

Of ext~siVo area of recent 
-- Painted- RoCk Mountalns. 

Bend 1:15 P. M. 

~eh II.,. i9~4. • 

~ - " ' small area of red :color in volcan~cs "~ne mile • north o~ Piedra~, C.ontinued Over ~zteo 
" ~ hills ~nd Moha~Mountains~ These 8re gray:granite end sehis%~ Continued over Baker 

' p~ks, ~eltoh.h~l~s, then %~ed nor~h~est~ri~"over FOr%~: and the Gila Mountains. 

• ~" ~ ; cire1ed OVer ,La~ Mountains, ~ick SE over Muggin~ Mountains then over tO 
~:~': " " ~n~'ll patches Tertiar~ Volca~ nor~h~a~erly over Thumb :Butte~: .Turned cast at " 

4 P, M~ -- elevation ~600"fee% -- ~r E~a M~tains th~ ~ont~ued westerly over 
~at-lylng vol~anics, yellowish tuff bed m~ker.. Over Phoenlx high~y; landed Gila 

:-@ 

© 

e@-~'ar.$ Earlier volcan~.s (Tertiary)on-left. Noted windows of~pre~Cambrian granite 
showlng~hrough volcanim~s~/Eroded remai~s ~f basalt cone about •t,~o miles in diameter 
lies iO to 12 miles sou~he~ly.~ :: Pale r~ddish sp?tty color in Tertiary volcanoes on 

• i:::::/;: " COntinued: wes~er~'~v~r"Cem~z~~:~tains. These are 8W"dipp~g Tertiary 
t~ ~nd re, -voleani~es. ~They shoW, pai~ ~dish mot~,led a.ppearance~ State map shows 

gran~te~ Turned right, flew northeasterly across valley~ General note: Basalt 
appearS to ~nsi,st of Small Io~al Occultness a~o~d C~nes, while Ter%ia~ volcanlcs 

:~re. ,,~ e~ensive., . ~ ~Ow se~ieSwt~hi~ oCe~.S~io~~ ~ff b,eds:~ -~ 

L 

anintrusive plUg~ Turn~d"~left~ ~ourse S~75 W~ VinegaroonNeli on left~ I0:40 A.M~ 
over r~ed te~Sheep •Tank~ Mine~ ~ Continued westerly and then turned south and again 
~i~eled area w@st of Cenetosa Tanks noSe~d on previous fiight~ Flew north over eas~ 
tip of 'New Wat~r Moun~ains~: C'•~n~ina~~ along northeast ~ flank~ These mountains ~o~ 
posed ~f g~htle southwest, ~hi~ besal~ flows~ Patches of reddish and yellow Tertiary 
volcanles-o~a~ ~s win~owS ~ in •th~ • . o~riy~ug ~a~l~. 

s r -on O " he's  mo nt '  s show  blocks of 
ro~ke~ - Circled range once. T~e, !i~.lO~ Air radio bea~on #25 on left~ Passed 
aroun~ north en~:',o~ Bl~¢k mesa (B~l% flows). Patch c~ pre~Csmbrian granite noted 
a% Base o~ aor~heast scarp~ Turned smu~h and circled ever area of Cretaceous sedi- 
ments shown ~n State m~p~ H:er~ numerous ease-west trending zones of slimly yellow. 
ish brown coloration notedi~ • N~mroU~ sm~ll~ open pits could be seen ~long those zones~ ° 

- They ps~ss under-~over ~O t~e e~s%~ ~rohnd ~heck needed, 

north on w~st ~a~ PlomOs~:Mounta~.~"::N~ed dark reddish brown colors and numerous 

\.. : 

/. , . 
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on asst flank" of-mountgin'~.- This eolor ~%~ues n~b~h %0 Quartzite- 
highways, an~: ~y be voleanie roCk oi" Cretaeeous sediments~ Make field 

.~ .-:!. j~.. 

wes~i~iope of Gra~te Wash Moun~Ins; ~ni%e ii~% gray~ sch~S% dark ~y~ Pale .... 
yellowish ea~%-wes~ .alter~ zone• in sehis%' ~0%ted ~i%h ~nali prospect dumps. Tu~e~ " 
N~ along NWflank of•HareuvarMoantains~ 1:48 P.LM. ~um~ings Pass ~n •right. Eas~ 
SiO~e of Buckak'in Moun%~ visible a~ros~s valley; 'no color~ Tu~ north and fl~ 

... @ ~velr ~!ard ~md •Date Cre~k ~shes~on Mohave-~a~p~ ~~ ~ounty I~.,~ Continued north ~' 
@ver~n'ts ~aria Rivers Cireie~ Bagdad pit then /l~w Westerly ~ver Burro Creek~ 
Noted ps!e yellow and ~r~.~ial~eration zone extending southwesterly from Bagdad and 

"ssing ~ under e~ver near ~ikleu~Hiiiside r,ad~. Continued westerly ~Ver Granite to 
~ig~ Sandy ~ash th~ cirei@aieft and flew easterly. Sou~ of Granite Feak~ Noted 
pale salmon pink ~olor in _~ni~e~ possibly a feeble ~xpressien of S~ trending Bag- 
_ dad alteration zone~ Passed over ~anite ridge~ Cireled right and flew southwest 
t~ confluence ef SantaMaria and Big Sandy ~v~s~ Noted pale yellow ~olors trend, 

,i~- ~ng nor~hwest~ A~IIe~ P~a~k on left~ 

..... " ..... ~ " Flednorth.eat ove~ Big Sandy %o SVI~I. Turned south. Flew over man'nose 
deposits south of Ar~illery P~k~ Noted pale brownish bands running W-NW in vieinlty 
of '.ms, nose mines~ These :are pro~ably displays~b~ Tertiary se~iments~ No~ed 

' numerous manganese workings around • edge of"ba~i~ flo~s south o~ previously mentioned 
" ~ ' ~  ~ ' "  '~ brownish ba~ds~ Oontinued south ~ver Willi~ms R~ver, ~urned west over Buekskin 

..~ , .~,.~ • M~untains~ N~ted reddish ~la~k patches i~ gray Sahist~ One or more of these are 
' ' ~ ~p~n pit mines, located one-half mil~ north of gas line.~ These deposits repo irts~ly 

-~ ~ .... ~n ~etamO~ie Paieezoie seaimenta~ r~nts on schist~ Cirele~i S~ansea g~id 

- zee  altit e, west, note:d 
colored spots in .gray S~hi~ Plaaet' "pe~k •on :ri~t~ Cireie~"north from east edge 
ofbasalt mesa, parker Dam on lef%~ ~ore ~rk, rusty red hills In s~hist, a few 

• open workings, probably iron prospects., one mile south Williams River~ These ~ccur- 
rence~ shoui~ be investiga~e~ Turned eas~-f~om Williams River~ northeasterly, 
then east ~ours¢~ N~ted pale yel'i~w st~p running east-west on left~ this is along ~ 
sou~h e~ge of '~it mesa on ~orth side of ~illiamS River. Crossed over Rawhide 
Mountains and turned southeast ever Williams RiVen, than over Buckskin Mountains= 
Passed ever Bu~ler Valley~ the~ ~ ~ver Harcuvar Mountains four or five miles north- 
east of Cunningh~m PaSs~ ' These mountains ~ray~colo~ed schist, Bonanza M~ne five 
miles on right~ Continued over Harqu~haliaMount~ins, Bonanza Peak on lef~ Gray 
s~hist~ Course.~.50 E, 4~15P, M.. Approaching north end of Big Horn Mountains~ these 
are southwest dipping flows: an~ tUffs~ Continued southeast ~, ~ig Horn Peak on lef%~ 
Passed •over Pale Verde Mine~ appearS' tobe small prospeet in sehist. Continued ever 
Pale Verde hiiis~ bssa~It flows~ over Gil~ River and turned west over Buckeye hills® • 

,~:~:~:~i~:'~: ~ .~ .~'., o • . .~ :. ~, • .~ _,. -' .~,, .-, ~:. : • ~i, : .:~ ~,~ . 
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W , R .  L. Mr. Landwehr / 
T-lO.~eO 

Air Reconnaissance 

FILE MEMORAND~ 

AMERICAN SMELTING A~D R~FINING COMPANY 
Tucson Arizona 

• RE~b3 ~ , i D  ~-,_Eor_~_,-~ . 

I v V 

X ECE.,IVED 
  IAP, 3  954 

WESTERN MINING DEPTo 

AIR  CON A'r   
North of Phoenix-Superior 
South of Bagdad-Prescott-P~Vson 

~,. Took off at 10:30 A. M., February 16the Flew east over Camelback Mrs. Noted 
"vertioal,~ north~south bedding in pre~ambrian schist~ Passed north of S~maw Peak 
(Gila c~agl~me~'ate~ red-colored). Passed south of reddish-colored hill (Ts) of west- 
dipping sandstone or congl~merate at confluence of Verde and Salt Riverse ~ Low 
northeast-dipping volcanics on left (northeast), buff-to-reddish tuff ~ 50 feet thick 
in dark flow series. These volcanics (TKV on state map) appear same as volcanic "~ (pest- 
mineral) cover rocks around Ray and Copper Butte+ 

Passed south of Superstition Mts. Yellowish tuff bed ~ 300 feet below top 
of sub-horizontal~ dark-colored~ columnar-jointed flowse 

l l s06  A. M. at 4900 feete Easterly-dipping bedded Paleozoic sediments west 
of Smperiore 

llsl0 A. Me at 6200 feet election. Circled left about five miles west of 
Superior and flew northwesterly with Superstition Mtse on left. Yellow tuff beds 
appear to thicken to the north (~ 200 feet)• Brick-red outcrops are probably quartz- 
ite in Dripping Springs for~ation~ 

11|19 A. Me, 6000 feet elevation~ air speed II0 M. P.H. Circle~ right 
over Apache Trail road below second dam ca Salt River below Roosevelt Dame Turfs 
aip steeply northeaste 

Flew ~ ~t past Four Peaks to the north~ Castle D~e due east~ 

11~8 A. M., 7200 feet elevation. Circled right and flew west over Fish 
Creekp anti'over volcar~ic-pre-Cambrian granite contacte 

Circled over northeasterly striking structure at volcanic-pro-Cambrian gran- 
ite contact, reddish alteration e~ south flank of Four Peakse Greed check needed 
in this areae Access road shown on Sectional Aeronautical Chart (Phoenix Q-3) north 
fr~ lower dam ~u Salt Rivere Good dirt road bears southeast about 6~ miles north 
of da~ and climbs up south flank of Four Peaks. 

12S00 Noon, 5400 feet elewtion. Flew north over pro-Cambrian granite. 
Circled prospects ten miles south of Mazatzal Peakt Flew down Verde River~ 

12:23 P. M. at 6300 feet elevatio~ AbOut three miles below small dam 
Verde River is reddish color in northeast ridge to southeast of d~m~ ~ east side 
of Verde Rivere Area is north of buff-colored tuffs~ 



File Memorandum 

T-I0,6.0 
-2- February 2~, 1954 

Turned west at McDowello Landed at airport 12:30 P. M. 

Took off at Is30 P.M. Flew north near McDowell Peak and continued north 
about five miles west of Verde River, Noted reddish weathering in granite and 
west-~lipping volcanic cover rocks -- 7400 feet elevation. 

Turned east just north of East Verde River. Flat-lying volcanics noted on 
north side of E. Verde River, Flat Paleozoic sediments on sou,hi Noted olive-green 
color in pre-~ambrian schist (?) at point where East Verde River kinks to the north- 
east toward Payscm~ Flew west on south side of East Verde River looking for B. B. 
Polk's "porphyry prospect" west of Pays~ Noted fond, but no evidences of altera- 
tion or of prospect ~ workings~ 

Gontinued south down east side of Verde Rivero More reddish weathering ~f 
pre-Oambrian granite noted, Red color appears to be pervasive in all granite of 
this area, Pesslbly reddish color observed on southwest flank of Four Peaks in 
pro-Cambrian granite may be the same as red wondering noted in Verde River valley. 
Thereforep check latter area first. 

Circled east over volcanics toward Mazatzal Peak then circled back to west 
over Verde River and over Lime Creek6 Turned south passing o~r head of Camp Creek, 
Noted Big William gold mine. Turned back north up Cave Creek. Ne alteration noted~ 

Flew north to near head of Squmw Creek then turned south along east side 
of New River Valley over flat-lying velcanics -- white turfs and dark flows. Noted 
northeast-trending alteration zone with reddish and yellow color tones. Alteration 
zone about one-hslf mile wide extends about three miles northeast of Phoenix-Prescott 
highway where it then apparently passes under volcanic cover. This reddish and yellow 
alteration zone also passes under volcanic cover to the southwest at the intersection 
of the Prescott Highway with the New River drainage (about ten miles south of Rock 
Springs) ~ A ground check should be made. 

Flew south along east side of Phoenix-Prescott highway~ Landed at 4:05 P. M. 

Took off from Paradise Airport north of Phoenix at I0:I0 A. M~, Febo 17th, 
Flew north at 2500 feet over Prescott Highway (State Route 69). Circled ~intersection 
of New River and Phoenix-Prescott ~ghway, 

Flew north up New River drainage at 5500 feet, Pale reddlsh,yellow coloration 
in schist strikes north in area between Bumblebee and Cordes~ Coloration disappears 
under volcanics about one mile south ~ Cordes, This probably is a weak pyritic zone, 
but it should be checked, 

Several mimes and prospects in the vicinity of Oordes appear to be in schist 
near the pro-Cambrian granite contact on the west~ The northward continuation of the 
mineralized zone is concealed by post-mineral~ flat-lylng volcanicso Some of the 
schist is gray in contrast to the altered zone; schistosity strikes about north-south® 

Flew w~t at 7500 feet ever south edge of Bigbug Mesa~ flat volcanic eap-rock~ 
Area was snow-covered, Noted numerous mine dumps, Turned south at 7000 feet elevation 



File Memor~ud~ 

T-lOi,6,0 
February 24, 195& 

and flew down west side of Bradshaw Mts. over gray-colored schist. 

Waggoner on right (west) at lls15 A. M° Turned left(southeasterly) toward 
Pleasant Lake. Noted isolated patches of gray Gila conglomerate dipping ~.0 degrees 
east -- overlying schist4 No colorati~ noted in intrusive granodiorite at Cro~n King 
mine, 

Northwest of Castle Hot Springs is some pale red coloration in schist or volcanics, 

Turned southwest at OalderwoodPeak and flew along northwest flank of Hiero- 
glyphic Mountains. San Francisco Peak was easily visible lOOm i los to the northeast -- 
snow-cappedt 

Castle Hot Springs on right, Maroon colors in volcanics (weathering of andesite 
or basalt). 

Circle left teward Wickenburg~ Widespread pale reddish color in granite in 
mining district northeast efWicken~arg~ 

Turned southeast and returned to airport, Landed at 12:IOP°M. 

Took off at 1:05 P. M. and flew northwest along southwest slope of Hieroglyphic 
Mountains, Noted northwest-trending reddish color on road leading northeast from Morris- 
to~ Field check needed, 

Pale bleaching in granite northeast of wickenburg. 

Turned northeast at Yarnell following Prescott-Wickenburg Highway (U. S. No. 89)o 
Flew ever Weaver Mts~ at 7000 feet elevatiom~ 

Circled to north and flew over Kirkland end Skull Va!leyo 

Circled right and flew east north of Skull Valley to Iron Springs, south of 
Granite Peak (Tonic Pk.) This area was partially snow-covered but pale-red and yellow 
colors were seen in weathered granite soil~ 

Circled right and flew west over Skull Valley4 

Turned Southwest -= Hillside on right~ Oontinued southwest ever volcanic cover 
down Date Creak, 

Turned right at Ives Peak (on left). Flew northeast up north fork of Santa 
Maria River ever volcanics, 

Turned west over Urie Springs, Boulder Creek on right., gontinued southwest 
at 7000 feet elevation over Bagdad, Flat lava caps over gray granite to north of Bagdad. 
Reddish and brown colors of altered porphyry cleariy visible at Bagdad. Alteration 
zone appears to die out in schist a mile or two to the south, One narrow zone of pale 
yellow-red coloration continues south in schist to Hillside-Wickieup road, a distance 
of about ten miles. This zone passes under volcanic cover south of roadj but does not 
appear to continue south beyond the volcanic cover in granite exposures observed between 
road and Santa Maria River to the south® Copper King, Old Dick, Copper Queen and Red 



File Memorandum 

T-lO.6.0 
February 24, 1954 

Cloud mines are in this marrow north-south altered zone in pre-Oambrian schist a 
few miles to the south of the Bagdad pit, This zone appears to cQatinus north under 
the lava caps about one mile to the west of the pito 

Flew south over Santa Maria River at 8000 feet elevation. Crossed over Date 
Creek drainage~ Dullard Peak on right. Continued southeast along south slope of 
Vulture Nts. One-half mile south of Vulture or Big William (?) mine, noted reddish- 
yellow alteration in small hill surrounded by alluvium. File information indicates 
these are gold-copper veins in pro-Cambrian schist; area probably not of interest. 

Continued south over center of White Tank Mtso No colors observed. 

La~ded at 4:30 P. M. 
Flying time- lO hrs., 5 mln, (2 days) 
Plane: Tripacer - Superemb 
Pilots: Dick Churchill and Herb Jacobsen 
Weathers Clear, no wind 

JHC, BSH: ar 

cc: WRLandwshr 
TASneddem 

B. S. Hardie 

• 
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FAIe M~m random • • .,- ..... , -., ......... , . . -~,-;... 

, - ~ t ~o be 'o~ '~i~iean~ee RanCh N~as~.- north- 
'. ~":-W.~-~iOf SqUaw Ti% ~-h~if '~ : i"on~.m~!e~il. . 

:~S~des ofR, R. from Gila Bend..~oAJo a re  .re.~tri~ted, Permiss10~ ~y be obtained 
% 0  f:~~ %he~e.areas on week.enas if eali Gpezmtie~s .Office~ .-in advance -- Telephone 

~cas~,,.... ~le P~,: low, r.elief h11~. in s~his% about one mil~ .north of Sonoi%a. 
~.~ ~ee~~. ~:~oun~:.,~!~.~ ~ ...... " " -- "~' 

. ;'~'.. :::! J~"~~ L'~v'~",.'/~ -~ ~. ~ . . . .  : . . ~ _ 

in lpre~Gamb~lan Gunsight ~'~lls south .~ . , (ii)..!:.~5,[P,. M@]~ . - -  Overcast-- prospect " " " ~- ~ " " " "- " ~ ' :~" 
.~ ofAjo ~Tucson., ~ a y  86~ " Flew nor~-~es~ across valley ta cas% side Growler M%B, 

_reported t~have. ~opper-exide~ in Te~%im.ry (?) In%~S!Ve ~a~tle rocks, 

...... !:%~ P., M, Overcast, Circled .Ajo and New 61~raelie open pit and flew 

iS ~il~-b:r~wn al.%er~tion, in pre-miueral (?) V~ic~n~s Of.: ca~l AJe Nts, s~u%h- 
east. el arBa.tn:.(iO~, This yellow-breL~n ~l%~r:atien is seU~h .,of an ~r~a ef faulted~ 

. yellew-greau %uffme.s~us Be~.~. on a S%ee~ West~,.fa~g slope in the ~entral Ajo Mts~ 
These tuffaceous b~ds..~re.suh~horlzontal %o'wes%erly-4ipping~ an~ are apparently 
resting uneenf~mmably 6~ alder, easterly~ipp~n~ volcanics, Faul~s paralleling the 
range appear %0 Step-fa~% ..~e v@leanles dora t~ the west~ A faintlydlscernlble 

. Ajo Range near the des- dirt road le~ds, easterlY, ltd,.the ~9n9~%~ Hight~y into th~ 

:~v~.-: ~o. east e tdeo f  A~.~:'Mt ~end.then n ~ h ~ i  .... ' .... . , 

.... (I~) .2:19 P., ~,,." bvercas~,. 'East side AJe"~M%s~ " 15-20.-~I~ north of border 
and west ~: ~U.~.Vo (?)"~. Mi~. ~i: ~t~Sive:hill:~ iO0 fe~ hlgh!:"~nd als~ possible 
intrusive %'~ n~r%hwest-:pro~ably in vicinl%~ of alters%ion noted earlier at e.reas 
(iO)..~~ (,~)~ A ~ead en%sr:~ng ~j~ Mt~ ~r~m east !s probably best approach to 
this area~..:~nd may ~enne~ a.~ross range 'wi~h read n ~  earlier: at ar~.  (1'3)~ 

>. ::.... ,~.i.:;~na ~ . ~ i "  ::~.-.. ~ i::~ .~ ':. ::i i. ~." .~" ~. ,-"-':-.~i:~ • ' . " .- . . -. • 

v~.~..~.:~:" i~ ,-~: .,~ ~ , F~.. C.,~.~ ~.' .~.: ,:~,~-. :,k,': "~ ~ -:. • • . ' " % ' ' . . ~" • . : " 

"~'i-:~•¢ " : ' ?i;'.":~;.: ~ }: .2~:"/ : ' /, '(- ' '"~:~%?~.~,i. ,."~"'~;~'.," ')': ..... ~,". ~" ~'..:~,2. :' i' ~ ';'i :., ::i ', " : . ~ 
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...... miles. ~rth of High~sy 86 ~hd north of"bas~l~ hill is red hill, .N~d~ "gro~ eheek~ 

.. . . . . .  : ,  ~ ~ : : - .~  
• %~-., 

• " to 3:00 P,: ~ . !  
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State Population 
499,261 
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iS shown in thousands 

with county name 
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~)  25,000 to 100,000 
• 5,000 to 25,000 
• 1,000 to 5,000 
o under 1,600 

State Capital is shown with 
star.centered symbol 

County Seat is shown with 
dot.centered symbol 
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AERIAL P@~CONNAISSANCE FLIGHT 
February 8, 195~ 
J. H. Courtright, Byron S. Hsrdie 

Sahuantao 

Greatervilleo 

~TA CRUZ 9 

OTubac 
Pata~oniao 

oHarshaw 

Na~ges 

Poelacca 

~eams 
Canyon 

APACHE 94 

Chin Lee O 

St. Michaelso 

Houc~ o 
Chetoo 

NLEY 

tc~Jee 

SIIupU 

Joseph Ci~ o Holbrook 

WoodmU o 

Snowflaheo 
oTaylor 

o oAtlpine 0 
Clay Springs o 0 Shumwa) 

Pinedale o SLhowOW 

LakesideO 

SL Johns 0 

Bylaso ~or 
GeronimoO 

oForl Thomas 
Ashurst OoEden 

Gienharo 
pima OoC, e ntral 

That~here o Sa~ocd oSotomon 

SprinservilleOE~gar 

McNart 

Nutri0soo 

Alpineo 

Apache 

EEHLEE 9 
Blue 0 

~etcatf 
oClifton 

Sh~h~ )dol 

un~ 

oFort Grant 
8onilaO 

COCHISE 36 
80wteO 

WiLIcoxo ~n~mono 

oMasc0t 

oCcchise 

Pom~ene oDragoon 

e B e ~ n  
o St. David 0 Pearce 

Falrbanko o oWebb 
Tombstone 

oGarden Canon 
e f t .  H ~  

BL~0ee I I  ooaker svHle ~ . . 
b 

Don LUlsOOW l a  ~ 0 Pirtlevilte 
Nacoo Paul iDougl~s 

Parad~O 

ENCIA 

Pq 

'RON 

PI 

o 

U~HT 

~ G O  

L o r d ~ c  

ARIZONA 
14 Counties 

34,e~ COCh~M 0 
l e ~  Coconi~ E ~ 
~3,B67 Gila J 1? 
12,11,1 QraMm L~I 
8,6W Gt~nl~ K 23 

1M,193 MAr~¢o~. K I I  
8,59; Mohsve F6 

25,303 N&wkio . F l l  
7Z,Saa P ~  .... N13 
2S,~t I ~ [  L 15 
26,511 y~va~ad..H I1 
t 9,3~s Yuma KS 

499,261 ~ To~l 

SCALE IN MILES 
0 S 10 20 30 dO 

Ill i 1 ~ 3 ~ 5 6 ? 8 9 10 11 

MADE iN UJSI~j Specially elgravd and lnde~nd for ,se with the Rand M~Naliy C0mmerdzl Arias and Mork~ Guide. 

13 1~ 15 16 17 

1his Map is a ~  twi~ble in size 17 X 22 CL 02 



J 

R A N D  M C N A L L Y  
1 2 3 
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• 5,000 to 25,000 

1,000 to 5,000 

o under 1,000 

State Capital is shown 
star.centered symbol 

County Seat is shown w~th 
dotcenten~ symbol 

I~K, CLV • COIle.rf 
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M E X ~ C @ 

AERIAL RECONNAISSANCE FLIGHT 
January 28, 1954 

Kenyon Richard, J. ~. Courtri~ht 
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Ari~, ' 

"fault hlong eas  :si e an ne  ork of or  kes we  ".alo,  e. 
Prominent HE to B~ shea~g in grar~e 'on north~d of Bi~rl~S,, Continued 

; ~Ou~,h hot,rig"three ~aall  pro~pact~ (in Se~en~s? )  No~d ba~!~;  ~pping  near 

C~mbrlan ~ o n ! t e ~  Oont~nUed ~bu~ha.~bng.east ~$de Of Bab~ta~ Mountains: 
observed early Tertiary v~!ca~o flo~e 'on'~an~e along ~s~ ~f range~ Distribm- 

..... " %ion- of vo!ca~~S •on a~a~e ~p app~rs %:o ~e s~e~:in error ':~s% and ~outh of 
B~b~qU~B.~I Peak@ Ab~d~nt pe~a~i%e d~ko~ trend NW~ ~omth end of range, Bro~n- 
Ish eo~oration o~onon alluvial s~pe~. This color obviously, derived fr~n 

'" ..... '"" " :: :":::- ,~:~r~Ioa "a~:~t~s~ ~Xi~afiboraer and ~'~a" norther2~v on ~est side of 
: ra~g~. 'Bord'er "iowa oaSasabe ~ le~t at i0:59. Numeroms erosional r~nmants o f  

" ~:r.~ Tertia~ VOlea~c~'~ Noted" prospect S'~ of Baboqui~ari Peak, Much r~ddlsh 
outwash.from-voI:~aniolS along wes~ ~ope# State map quest~onabl~ in this. area: 
V~l~a~,e~-a~r ~0 e~end"ne~h Up to Qulnlan Mountains, but only on west side 

:-south over S~ m~" :~i~ A1vare~ 

' " " HO.r%h :ien~I ofSick" Mor~noH~(m~ains= '"noted ~iI area of intrusive (?) 
ro~k, another'on west sid~~ ~~ ~a~ cOIo~,~ ~ted small prospects on pegmatite 

! ,d!ke,, Ii:-~? ~le.~,.~lo~ ~(~O'~ee~: AIvarez Mountains on right, course NW~ Ctr-  
c l ~ i P a d r e  H~s~er ' Pr~spe~ "in"Oobabl Mountain~. (Intrus.lve not shown on state 

vol~J~c'~-o~ ~en ~evls 'M~. Circled and flew northerly on ~est Noted prospects 
: s~de Of range~ N~ted psle~'Br~ an~' reddish tinged areas io~ on flanks of range~ 
This zoneof ~e~:ble aI~era%iom appears to ~ontlnue N~E4 or5 miles~ passing about 

" one ~,ie ~Bs~ of C'~vered Welis~ (Previo~s ground reconnaissance de%ermined brown 
to ~ea%hering of specularite and ferrom~gnssian minerals st~i~:%~ be due pr~cip~ily . . . 

- in the volca,ni~sand ~ %~ae;-i~tru~i~e ~ i ~  ~ )  
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- .ook 3o0 
s~ace m~.ae ~ev~i ~ass~s over the ~wl covere~: ~di~ent ~a~ of Pim~ ~o 
outcrops in addition ~o those:already k~ow~ we;~e observed~ A s~all outcrop of 
~ni%e., (?) ~s. not~ +. 2 miles s.o~thwe.st of Bia~ B~%e. Al%hou~h no :evi~lenee 
of  m&.ne~l!zation,,~a~ ~e~% ~r.~'~-~ea~r; t t  should be checker.on ~he g~und.  A 
r~ad. from the, ~.Tm~ e S o n ~ i  ~i~vi~ hf:~h~y,.' pas~'es~ near. the e~post~e~ 

.yel!o~-bro~n color in ~intra~ii~es at Helvetia~ (Provide g~ound recennalssance in 
this area foun~' Only f~eble al%erati~n in .~he monzonlte~) Passed over ridge crest 
tO Rosa~ent~ Note~ bre~cla P.~e on:e~st side~ Textures of breccia were discerni- 
ble ~t no. ~p~eCi~le cei?F~ion., Th~s ~ have<been dUe %0' Overcast. sky~ S~e 

continued ,~outh a%.~900 fee.~ ~Io~. e~ ~e Or r~  ~e~ ~ssed over P~- 
goni~ and a!onZ-~est ~i~e:::~,:i:~e,a-.~ .COlor~ ~bdued b~ poor light condl.tio~, 
Continued ,sou,th,alemg eas~ ~de of. ~side a~a than turne~ ~est over crest of 

the drillPetag°nt~rigs on.i.i ', "i,'i:!L'i•~:!' " ' i" ,~. i:?. : .i ~,i :. " i,..~".. • :. ' : 

San Caye%s~O~•Mt~. rbe~ ..o~r ~Cac~i~n~e t~ Ruby ~nd-to ~Iva~ Just north 
of Ariv~ca ~bSe~ved small areas, of yello~:bro~n'~ ~elor. This alteration is prob- 
ably associats~: ~rith .i~t~iVe rook~ ~ shown on-state map~. East-~est shee..t~g and 
humerus ea~wes~ veins, nqted~ Al~eration appears tO continue Some ~is~nce along 

~: ~es,t. ~iae.. of Gu~.~.~, ~ts~ A% ieas~ a brie~- £1eld check of thi's area is nee~ed~ 

Zest s i lvan:on 
appearing area on the s~uth.end ef ~ie .Si~i~., Mrs®, It lles ,immediately '~st of 
~sal~ cap .~ecks. shown an the .s%~t~ ~ap~ C~nsiderable e~iden~e ~ s~Vfac~ sampling 
~ ob~.avv~ Sn the area just ~est ~z~ ~rthwes% ~f . the New Year' s Bv~ Mine (now 
,~ope~te~l b~ Va! ~ut~l for Isaman i~t~res~). Both of the. above area, s should be 

-' "- k : 

,..:~ ,'.~'~'~' ':. : -: ..i:i ~ . =, . .:~: ,~. • " 

te overca.st~ Average c~Aising 

O~;igina~ Sigue.~ ~)~' 
~ ,  RicB~rd. • 
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Loca~on : 

Source of Information 
~ Field Observations 

Publications 
- [ ]  Company • Files 

[ ]  Other 

N O T E  FIL  V ' ' P O R P H Y R X  C O P P E R ' '  

Slerra~ goun~y, N. M~ " Property 
District K i n g s t o n  

~ 2 ~  ~ See Index Map (p ............. ) Mr. Range E . s l o p e  Mimbre:s~':: 
Explanation : (Black)  r a n g e ,  Z ~o ~ ~Z,  

NN of to~m of Kingston 

Reconnaissance by Courtright and Papke. 

Date June ~ 1 ~  
Recommended Company 
Interest Classification: 

[ ]  Active 
[ ]  Possible 
[ ]  None 
[-1 Scientific 

Qualifying Remarks:  Redd i sh  c o l o r s  obse rved  from a i r  p~roved t o  be ~ '  
p r i n c i p a l l y  w e a t h e r i n g  o f  s i l i c e o u s  and f e r r u g i n o u s  m a t e r ~ l  i n  ....... 
Paleozoie sE~limentary rocksw ~. ~,~ 

(see p.L_.) 

MINERALIZATION (See Sketch  Map .... ) 
Alteration and Metallization: Smal l  a r e a s  o f  r e d d i s h  c o l o r e d  v o l c a n i c  cover  rocks  obse rved  
near east side of ~strlet. 

Minor epidot.e a~ quartz occur in Paleozoie rooks® Small prospects on rmrrow quartz 
vein containing minor sulphide mineralization seen. 

AbOut 3 to 5 miles northwest of Kings%on considerable ohalcedonie siliela in~ lime- 
tone with iron staining. This the Precambrian contact an the west, Weathering continues to 

of this produced reddish soil. Occasional small patches of gossan were observed; also s m a l l  
knobs due to resistant outcrops of sillaified limestone. 
Leached Outcrops: (see p. ..... )~ 

~<~ ~,~ 

(see p.. , , )  
Enrichment: 

e 

(see p:-~..)i " 

Kingston district had limestone replacement deposits that produced 
Associated Metal Deposits: 

Ag-Pb with some Zn~u-Ag~ Total production in excess of $6,350,000, 

STRUCTURE (See Sketch Map p .... .  ) 
Fissures: 

(seeP.,...) 

Intruslves: 
None observed, 

Breccia Pipes : 
None observed, 

READ AND RETUR~ 

DJP 

NW 
/ ' ~ / p c -  

W. F~, L. 
JUi~ 2.5 ,~oo 

Cover Rocks: District is in elongated window where basement rocks are surrounded by 
Tertiary volcanos ar~1 alluvi~. 

(see p.:..]) ,: 

(see p .... :) 

(see p.....) " .... 

(see p ..... ) 
DEVELOPMENT, PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.: 

See Reinha~-t~m~ort, Nmrch, 1953p containing reconnaissance map of istrlet, / ~ , d I 

(see p ..... ) 

~M.,,.~2.K (2 ) IKR (2)  D a t e . . ; I ~ a . 1 0 , 1 9 5 3  By.. . .K,. .G., . :F~pka ...... ., ........... 
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N O T E  F I L E  

L o c a ~ o n :  S i e r r a  County . ,  N. M. 

~- • S o u r c e  Of Information 
.~ ~ F i e l d . O b s e r v a t i o n s  

• Pub l i ca t i ons  
" E l  C o m p a n y  Fi les  

[-7 O t h e r  
R e c o m m e n d e d  C o m p a n y  
I n t e r e s t  C l a s s i f i c a t i o n :  

Act ive  
[-7 Poss ible  
] None 
["] Scient if ic  

O N  " P O R P H Y R X  C O P P E R ' '  

P r o p e r t y  
Dis t r ic t  Kingston 

See Index Map (p ............. ) Mr. Range E.slope Mimbres 
E x p l a n a t i o n :  (Black) range,2 ~o ~ Mi~ 

NW of town of Kingston 

Reconnaissance by Courtright and Papke, 

D a t e  ..... .J .un...e.. _ ~_.. _1: 9..5..3. ......................... :.. 

Q u a l i f y i n g  R e m a r k s :  Reddish colors observed from air proved to be 
principally weathering of siliceous and ferruginous material in 
Paleozoic sedimentary rocks. 

(see  p ..... ) 

MINERALIZATION (See Sketch Map .... ) 
Alteration and Metallization: Small areas of reddish colored volcanic cover rocks observed 
near east side of district ~. 

Minor epidote and quartz occur in Paleozoic rocks. Small prospects on narrow quartz 
vein containing minor sulphide mineralization seen~ 

About 3=to 5 miles northwest of Kingston considerable chalcedonic silicia inl lime- ~ one with iron staining. This continues to the Precambrian contact on the west~ Weathering 
.of this produced reddish soil. Occasional small patches of gossan were observed; 
,knobs due t o  resistant outcrops of silicified limestone~ 

" - L e a c h e d  O u t c r o p s :  

? , E n r i c h m e n t  :- 

also small 

(see p ..... ) 

(see  p. .... ) 

(see  p ..... ) 

Associated Metal DepositS: Kingston district h a d  limestone replacement deposits that produced 
Ag-Pb with some Zn~Cu-Ag. Total production in excess of $6~350~O00. 

STRUCTURE (See Sketch Map p ..... ) 
Fissures: 

(see  p ..... ) 

( see  p ..... ) 
lntrusives:  

None observed~ 

..... ( see  p.:...) 
B recc i a  P ipes :  

None observed. 

Cover Rocks: District is in elongated window where be sement rocks are surrounded by 
Tertiary volcanics and alluvium. 

.... D E V E L O P M E N T ,  P R O D U C T I O N ,  F A C I L I T I E S ,  E C O N O M I C  P O S I T I O N ,  E T C . :  

(see  p ..... ) 

(see  p.....) 

See Reinhart report, March, 1953, containing reconnaissance map of district~ 

/ (see  p./...) 

W ~ '  ( 2 ) ; K R  (2 )  Date..~...uu...e...10.,.!.953 a k e  2M.,, .~2~K By. . . . I f , . .  G~..P.. P! ....................... 
TAS; J H C ;  BSH:; KP 
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__~ NOTE F I L E  O N  ' " P O R P H Y R X  C O P P E R ' '  

n:: Sierra County, N.M. Approx~ eight Property 
airline miles NE of Chloride; in vicinity District Juan Peak 
of Juan Peak near center of T l0 S, See Index Map (p ............. ) Mr. Range Cuchille (E~ 

R 7 W~ side) 
Source of Information Explanation: Field check by Courtrig~ht and Papke fol!o,ring 

~ ~  Field Observations aerial reconnaissance~ 
P u b l i c a t i o n s  

[ ]  C o m p a n y  F i les  
% [ ]  O t h e r  D a t e  ..... .1.7...J._un.eR..195_3 ............... ,- ........... 

Recommended Company Qualifying Remarks: Alteration and siiicification closely resembles 
Interest Classification: 

• [] Active that occurring at Red Mt, near Patagonia, but there is no evidence 
[ ]  P o s s i b l e  Of Cu~ 
[ ]  N o n e  

~: ~ ]  Scientific. ( see  p.. . : .)  

M I N E R A L I Z A T I O N  (See S k e t c h  M a p  .... ) 
Alteration and Metallization: 

Andesitic lavas and pyrocl~stics show spotty alteration in places~ This 
alteration -- kaolinization and silicification is not co ntinu~as~ Area Of 
red and yellowish color tones is about I 1/2 ~y 1 mile in extent~ 

! Some limonite-after-pyl-ite is present but copper stain or other evidence 
of copper metallization not observedm 

Leached Outcrops: (seep.-:~. 'i  

See above 

Enrichment: J[JL S0 
(see  p..:%) " 

Associated Metal Deposits: 

S T R U C T U R E  (See S k e t c h  M a p  p . . . . .  ) 
Fissures : 

Intrusives : 

None Observed 

READ AND .RETURN 

DJP 

FV~ 

I~%7 

NW 

(see  p ..... ) 

( see  p ...... ) 

( see  p ..... ) 

Breccia-Pipes: 

None observed 

Cover Rocks: 

The series of volcanic rocks within which the alteration occurs may belong 
to the series of post-porphyry copper age around Santa Rita but this is quite (see p._i.i) 

DEVELOPMENT, PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.: uncertainD 
%rea reached by traveling 6 miles E.of Winston, hence 6 miles N~ to Romere 

ra?ch, he~ce about l~ miles N., by traii~ 
cc. ~ (~2); KR (2 )  ( see  p.:_..) 

2~.,,.~2~K TAS.; JHC; BSH; KP D a t e . . 2 3 . . J . u n ~ . . 1 9 5 3  By....K...~....G..~....P_.ap..k.. e. ............. i ...... 

( see  p .  .... ) 

( see  p..... ~7 '= " 
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~RICAN S~ELTING Ai~D REFINING COMP~ 
~acson 

May 12~ 195S 

" MEM~DPahNDUM FOR MR. K~YON RICHARD: 

Arizona ~~ ~,~ 
, ;  RE .JJ ;iVF, D 

5 1953 

 ?0m a ss neE 
Safford-Morenci Region 

Took off from Safford airport at 9:05 A. M. on May i2, 1953. Flew 
northeast over Clifton at 8,000 feet, then north along the San Francisco River 
past WhitewaterMesa. Continued north past ~b_larose fork at Reserve and past 
Spur Lake. Circled east and then proceeded south on Apache Creek and then east 
on Tularos~ River to the Plains of San Augustine. Turned south and fle~ along 
the east slope of the Tularosa Mountains, pas~ing between Eagle Creek and Elk 
Mountain. Passed over Bear Wallo~Mountain and then flew west over Mogollon. 
Circled over Mogolloninoted veins in volcanics. The entire flight, after leav- 
ing MGrenci area~ was over flat-lying volcanics, usually tuff beds alternating 
~ith massive flow recks. These probably are post-mineral in age in respect to 
porphyry copper mineralization. No windows observed. 

The flight conti~iued east from Mogollon and then south over Mogollon 
Peak at 12,500 feet. Circled to the west and noted pale yello~ and reddish colors ~ 
and prospect dumps about l~ miles S. 20 ° E. of Mogollon. This should be field- ~c~ 
checked. 

: 

Flew westerly over i~ule Creek and then southwest toward Clifton airport, j~ 
Noted veins or dikes with alteration in volcanics about lO miles east of York, ~'~'x/i'~" ~ 
Arizona. This zone appears to be culte extensive and ~ill be field-checked(area i, v, ~! 
probably includes fluorspar deposits r~ported near Duncan). fZ~5 / 

/ 
Proceeded to Clifton airport, landing at 12:05. Took off at 12:AS and 

flew southeast parallelling, and about ~ miles east of, the Gila Hiver. South of 
the confluence of the Gila River and Mangas Creek some discoloration ~as noted. 
This area may need to be field-checked. 

c i , / I  
Flew northeastward over @ ~  and Gila and then along Gila Pivot. 

Noted red and yellow colors in volcanics about 5 miles northeast of Gila; this 
is presumably fluorspar prospect area but should be checked. 

Flew east and north along the Gila P~ver. Some colors ~ere noted 
along the river about 'T miles north of the junction vith Sapeffo Creek. .This 
area should be field-checked. Proceeded up the west Fork of the Gila. In several 
places brilli~mt ~hite outcrops were observed on the volcanic rocks. Most abundant 
outcrops in approximately T. 12 S°, R. 16 E. There ~ere some buildings on bottom 
of canyon and ~ trail leadin~ into area. 

Near headwater of north Fork ~e turned east to the ~o~ddle Iork, pro- 
ceeding do~n this to the Gila Eiver. At this point the pilot advised gas supply 
~as lo~, insufficient to reach Saff0rd. Consequently a course ~a~ set for the 
Silver City airport for refueling. ~e flew south along high~ax_~hro~-~ Pines 
Altos and west of Fort Bayard to Silver City airport. ~ AND~RETURN 

] 
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Ae~i~l Reconnaissance 
Safford-Mo~enci Region May 12, 1953 

Aftera iS-minute stop for fu~l, we fle~ ~ over the Ground Hog and Santa 
Rita area. At Santa RAta it was noted that oxidation at north end is very shallow- 
s~proximately 50 feet deep. Flying south of Santa Rita a very prominent north- 
east-strlking sheeting was noted in post-minersl volcsnics° 

Flight turned ~e~t, past the Ground Hog mine, and continued southwest 
~ward Tyrone. ~ast of the Silver City-~hitewater railroad track, several outcrops 
~ere notsd~ these sho~ some discoloration smd have been prospected by pits. Noted 
alteration in Little Burro Mtns. extending across highway and passing beneath 
alluvium on the northeast. This is probably an extension of the alteration zone in 
+%~ Big Burro Mtns. west of Tyrone. 

Flew along south side of Tyrone alteration zone. The pattern of drill- 
ing in this area is Imther well outlined by numerous churn drill service roads. 
In generalj the area shows no striking color ~hen flying about3~O00 feet e~ove the 
surface. Somedark red observed, suggestive of tones cor~only seen in volcanics. 
Ho~ever~ there were occasional light re~ and yellow tones suggesting porphyry copper 
type alterstion. Vegetation probably tended to mask any colors observed fi~m the air, 
also conditions of lighting were not particularly good. 

The flight continued t~srd the southwest, crossing the Southern Pacific 
railroad about 4 miles north of Summit, New Mexico. Continued west to San Simon 
Creek and northwest to the Safford airport. From Tyrone to Safford the flight was 
over cover rocks~ both alluvium and post~m~neral volcsnlcs. 

Landed at Safford airport at 4:20 P. M. P. Hudgin returned to the Tucson 
airport in the late afternoon. 

ViSibility: 
Weather: 
Nind: 
Plane: 
Filet: 

Moderat~ 
Ha~, scattered clouds 
Slightly ~sty 
Tripaeer 
P. Hudgin 

~HO:mb 

~=~ WELamdwehr 
TA~ned~n 
LK~Zlson 
JHCourtri~ht 
KGPapke 

/ "iJ'" • ;, 

J. H. CO~TP~!C~T 

K. G. FAPKE 

!~ r 
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#~ NOTE FILE ON ''PORPHYR~ C O P P E R ' '  

Loca~on:Catron County, N. Mexico; near headwater of Little Dry Creek. 

Area porbably in southwestern part of T.12 S.. R. 18 W. Dist~ct Little Dry Creek 
See Index  Map (p ............. ) Mr. Range M o g o l l o n M t s ,  

Source of  Information 
~ Field Observations 

Publications 
[ ]  Company Files 

~ [ ]  Other  
Recommended Company 
Interest Classification: 

[ ]  Active 
[ ]  Possible 
[ ]  None 
[ ]  Scientific 

Explanation: 
Field reconnaissance by Courtright and Papke, following 

aerial observation. 

Date . . . . . . . . .  . .M~..y. . . . .1/~.~..195.. 'L3 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Qualifying Remarks:  
L 

'%zo% 
(see p ..... ) 

MINERALIZATION (See Sketch Map .... ) 
Alteration and Metall ization : 

Argillization-pyritization~idespread in igneous rocks, but these formations appear to 
be of volcanic origin. There was no evidence of copper mineralization, nor was this alter- 
ation particularly strong. Silicification is common in area and is similar to that occurring 

inPa%agoniaMts. 

Leached Outcrops: (see p.:) 
Leaching is shallow, workings disclose some disseminated pyrite at approxims.tely 

30 foot depth. 

Enrichment:  
(see p,:._.) 

(see p, . . . .  ) 
Associated Metal Deposits:  

Small deposits of gold are associated with minor fluorite, pyrite and reportedly also 
tellurides. Deposits occur along fissures cutting barren ribs of silicified igneous rock. 
These deposits, although extensively explored, have had only very little productivitY~se e p...i.) 

STRUCTURE (See Sketch Map p . . . . .  ) 
Fissures: 

Intrusives: 

5  g53 

(see p.:._.) 

(see p . . . . .  ) 
Breccia Pipes : 

A breccia pipe was reported in this area by J. Pollock(T~cson office file NM-3C.13.7); 
none were found. Probably the breccia observed by Pollock ~as silicified rock brokenby 
6~e%U~eocS~s: ( s e e  p . . . . .  ) 

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

c c. WRL -TAS-LKW-JHC-KGP 

~ . , , . ~ . K  Date ..... ~ / . ~ . $ d ~ . . .  B y  . . . .  ..K.:...G......P...~....KE.. ................... 
@ 

(see p:_...) 

(see p. / . . )  
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Loc~on : 

NOTE F I L E  

Grant County, New Mexico 

Source of Information 
~ Field ()bservations 

Publications 
[ ]  Company Files 
[ ]  Other 

]~'~ommended Company 
Interest Classification: 

[ ]  Active 
[ ]  Possible 

None 
[ ]  Scientific 

Explanation: 

ON " P O R P H Y R ~  C O ~ P P E R  ' '  
y 

.,~(,~] Y ,~ ~ Extension S t e e ~  
. -~ ~ [9~.~ Distric~¢ Rock District 

See Index ivlap tP ............ .~; Mt. RangeW.flarak ~klle 
Cree~ M~s. ;a±ong ~i~mer 
Creek 

Field reconnaissance by Courtright zmd Papke on May 15th end ~ 

b y  Papke on May 21-2~. Date . . . . . . .  ~.y_. . .2~&_..19_53.  . . . . . . . . . . . . . . . . . . . . . . .  ..". 

Qualifying Remarks: Area seems to offer no exploration possibilities. 
Limonites, which were probably derived from copper-bearing minerals, are 
present but only in limited quantities. Plutonic Intrusives, characteristic 
of porphyry copper deposits, were not observed. 

(see p .... :) 

MINERALIZATION (See Sketch Map .... ) • ~: 
Alteration and Metallization: 

, Area of alteration is approximately 1-1/2 by 2 miles in size, elongated slightly in north- 
westerly direction, and centered about the rugged peaks on S side of Bitter Creek about 1 mile E 
of ~2izona state line and about I mile W of old Gillespie ranch. 

~L~his area flows ~lth some pyroclastics are extensively kaolinized emd sillcified. The 
~ilieified rocks vary from white quartzose ribs or silica breccias to "ribbon rocks" with more- 
~r-less parallel banding. There is a close similarity of these silicified rocks to the rocks • 

in Flux area described by Courtright. 
Leached Outcrops: (see p.2 . )  

Limonite is fairly common in area. Along the N bottler this appears to be derived mainly 
from pyrite. South of Bitter Creek some darker colored limonites were obsez~ed. In only a few 
specimens, however, did this material resemble limonlte derived from chalcoclte. Much of the 
limonite is very dark colored with a slightly sintered appearance and shreak nearly maroon in 
color. There is a similarity to limonites developed from enargite at Sunnyside, (see p.2.) 
Enrichment: 

Light yellow stain, indicative of pyrite oxidizing close to the surface, is exposed along 
some cliffs. This, together with evidence of rapid erosion no~ taking place, suggests enrich- 
ment ~-ould be slight. (see p.....) : 
Associated Metal Deposits: 

The main part of the Steeple Rock district is about 6 miles SE of the area while other 
mines(Billalli, Norman King)lie about 2-I-/2 miles E of the area. Nines in Steeple Rock district 
had substantial production of gold, with some silver. Base metsls are also present~ (see p.2.) 

STRUCTURE (See SVetch Map p . . . . .  ) 

F i s s u r e ~  general, fissures seem to have a preferred orientation in a NW-SE direction. In only 
a few small areas is there a "crackling" of the rocks, like that encountered in most porphyry 
Copper deposits. 

(see p ...... ) 
Intrusives: 

A NW-trending rhyolite dike ~as the only igneous body positively identified as intrusive. 
However, a small dike-like exposure of igneous rock of dioritic composition may also be intrusiv~ 

While it is possible that some of the more kaolinized rocks are intrusive rather then 
extrusive, this possibility appears to be rather remote. (see p ..... ) 

Breccia Pipes : 
Angular, vuggy textures, more-or-less typical of explosion-type breccias were observed in 

areas varying from a few feet to 300 or &O0 feet in diameter. In all cases these proje, ct above 
the su~ace as relatively resistant, silicified knobs. Whether these are trae ~see P - 2 - - )  
~over A~OCKS : 

Sedimentary cover rock is lacking in area, except for a ferruginous conglomerate observed 
along Bitter Creek and in one place on the mountain-side as capping over leached outcrops. ^. 

~see p.¢.) : 
DEVELOPMENT, PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.: 

Several shallow prospect holes observed along north side of area, in more spectacularly 
colored rocks ~%th only very weak mineralization. 

• ~ K° G. PAPKE (see p..:..) 
ee .~'RL TAS-LKN-~C-KGP Date....6../.I../~ ....... By.. ;[...Ho...G0~GH~ ........... 

2M-1 1-~2:K 
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NOTE FILE ON "PORPHYRY COPPER~' 

ALTERATION & METALL.I,,ZATION(Cqnt~d. ) : 

Pa~e #2 
NW Extension Steeple Rock 
District 

Flow rocks appear to be andesitic or latitic or their porphyritic equi~ 
wlents. Quartz phenoc~sts are rare. 

Metallization, as indicated by cuprous limonites, is scattered, ~-ith no 
area seeming to offer an exploration target. Most metallization is associated 
with areas of brecciation or with NW~striking fissures. 

Oopper staiuingwas not observed in area. This might be due more to a 
high ~ite %o copper ratio rather than to reactivity of the rocks. 

suggesting that this mineralization may be enargite or some related• sulfosalt, 
such as tetrahedrite, An assay of limonite and containing rock gave .03% Cu, 
.3 oz. Ag, Tr. Au. 

tha~Bur~au~of~es?~rilled~at Carlisle Mine but failed to find an adequate tonnage 
of low~grade Zn~Pb-Cu ore. In Steeple Rock district mineralization is along 
NW~trending fissure zones, associated ~th quartz veins and ribs of silicification. 

Some fluorspar deposits are present about i~!/2 miles E of area~Mohawk 
prospect) and near the west fringe of alteration zone. 

B ,,CC!A P  S(cont,d,): 

breccias or are silicified zones which have been shattered by fault stresses 
is not clear. 

Altered ~olcanic. rocks (including pyroclastics)may be either pre~ or post-ore 
in respect to Morenci type mineralization. Coarse agglomerates of pre~mineral 
age occur a few miles northwest~ near Safford(Lone Star area). 

mb 
Kj G. Pt PKE 

r~ 

i 
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" :- N ~ O T E  F I L E  ON- " : P O R  P H Y R X ' ~ O P P E R ' '  - . . . . . . . .  " 

ul~ims 
Sapillo Creek on somth ~nd Gila River on north. DistMct Copperas. Cree~ 

See I n d e x  M a p  (p . . . . . . . . . . . . .  ) Mr. R a n g e  
• r 

S ~ e  of Information 
Fie ld  Obse rva t ions  

~ ]  Pub l i ca t i ons  
[ ]  C o m p a n y  Fi les  
[ ]  O t h e r  

Recommended Company 
I n t e r e s t  Classification: 

[ ]  Act ive  
[ ]  Possible  
[ ]  None  
[ ]  Scient if ic  

Explanation: Field reconnaissance by C o u r t r i g h t - P a p k e  on June 16~ 1953 
in company o f  J. ~. ~inslow, Only southern portion visited -- 81ong 
Copperas Creek south of Copperas Peak~ (Area observed in aerial recon- 
naissance -- see memorandums of May 12 and 
Jume  8 ,  1 9 5 3 ) .  D a t e  ...... ~..u~....°...1...~2...1...~..~ .......................... 

Qualifying Remarks: 
Area should b e  covered more completely, when convenient, to 

determine if local "hot spots" exist. The portion already checked 
offers n o  exploration possibility, although it is geologically similar 
to the Red Mountain area of the Patagonia Momntains. (see p ..... ) 

M I N E R A L I Z A T I O N  (See Ske tch  M a p  .... ) 
A l t e r a t i o n  a n d  M e t a l l i z a t i o n :  A r e a  o f  a l t e r a t i o n  i S  r e p o r t e d  b y  ~nslow t o  b e  a b o u t  7 ~ l e  s 
long in N-S direction and up to 3½ miles wide, 0nly the southern portion of this zone was 
visited -- that part along Copperas as far north as Copperas Peak ( a length of about four 
m i l e s ) . .  : -'- :: 

In this area flo~s and pyroclastics show kaelinic alteration. Silicification also 
~r s widespread~ evidenced by bold outcrops of sili cified rocks~ "ribbon rook,~ and ~Lica 

eccia~ Pyrite end minor chalcooite (?) were observed at surface, According ~te Winslow 
a large number of samples all showed copper ~lues~ His highest value was alteration (over) 
Leache~i O u t c r o p s :  . . . . . . . .  ~ (see p ..... ) 

Limonite n o t  abundant excep~ in loca!ized.areasd Most limonite'is o f  the type 
derived frm~ pyritic mineralization although' very miner amounts of the type derived fr~ 
chalcocite were observed~ In several p~aees limoni~ic boxworks after ~alphides observed, 
There was no copper s~aining. : ':'~ 

(see p ..... ) 
richment: Pyrite and chalcoelte (?) were found at the surface. This evidence of shall~ 

oxidation, along with evidence o f  rapid erosion~ suggests that ~little enrichment could be 
expected~ However, there is a possibility that sulphides at the surface may be due to 
~ela$ive. ~p.e~m~abil.ity of silieified zones, If breccia pipes are present, deep (see p ..... ) 

s s o c x a t e d  l v l e t a l  u e p o s l t s :  leaching may have occurred (as at Sunnyside), 

S T R U C T U R E  (See Ske tch  M a p  p . . . . .  ) 
Fissures :  

In t ru s lves :  

(see p ..... ) 

None observed, 

Some unmineralized fissures are present, but wide-spread~ intense fracturing 
of the rock was n o t  observ~A D AND RETURI~ 

DJP 

NW 

(see p ..... ) 

(see p ..... ) 
Brecc ia  P ipes :  

No breccia pipes recognized. In same small areas the r o c k  had a brecciated 
texture, These areas did not appear to be pipes but rather an agglomerate texture 
or silica breecia~ (see p ..... ) 

Cover  Rocks :  
Unknown whether extrusive rocks are~re or post-mineral in respect to porphyry 

copper mineralization. Regional mapping would be needed to determine age~ (see p ..... ) 

D ! W E L O P M E N T ,  P R O D U C T I O N ,  F A C I L I T I E S ,  E C O N O M I C  P O S I T I O N ,  ETC. :  

0nly development observed was two shallow adits driven into hillsides Winslow 
has s~aked between 220 and 230 claims in S part of alteration zone~ Area included 

~,,.,,.~2.K e c :  I ~ L ( 2 ) ,  I f f t ( 2 ) ,  Date-g-une--2-3, . .1953 By  ..... ..K..,...G.:._.P...a.~..?. .................. 
TAS~ JHC; BSH; KP~ 
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and .me~_lization: 

3%, the average perhaps .1%~ Since no copper stain was observed, it 
appeared probable that some of these copper values were due to finely 
disseminated copper sulphides in unoxidized rock. However~ a sample of 
ours, which under hand lens showed sparse dissemination of fine-grained 
pyrite, assayed anly a trace of eopparo Our sample of material from the 
surface showing a minor amount of dissemirmted chalcocite (?) assayed 
~02%, while s~mples of oxidized and !cached reck assayed from a trace 
tc o04%, 

Winsi~ stated that this area had been visited trice l~st year by 
E° N° Pennebaker~ 

@ 

® 

• i~ ̧ 

~, ~ ~ !! • • ~ .i ̧ 
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Tucson Arizona ~ %_~ )LR ~£ ~" " . , , ~ , & , , , 2  V . " 

Lt, , " JU)I 5 1953 

v 4f'/J& 78&" WESTERN MINING DEPT. 

Safford-Morenci Region 

Left Tucson airport at 10|i5 A. ~i. on ~y ll~ 1953. Flew over west 
spur of Santa Catalina Mtns. at about 8,000 feet elevation; then east over Oracle. 
Turned northward past San ~i~nuel and acr.oss the San Pedro [~iver. Noted Kennecott 
chuxm drill on north side of Copper Creek, apparently still drilling on their 
first hole after three or four months ~ work. 

Continued flying east over Galiuro Mine. an~ Santa Teresa Mtns. Noted 
colors on both sides of Klondyke-Eden road; probably this is in pre-Cmnbrian granite 
but should be field-checkedwhen in area. Landed at Safford airport at ll:lO A.M. 

Took off at 11:45 A.~%} ~d flew northeast across Bonita Creek. At Eagle 
Creek we noted sharp terminatio~A~{Morencl alteration zone along cover rock contact; 
this is probably a fault contact. [~iorenci alteration zone shows pale red and brown 
streaks trending northeast-soUthwest. The alteration appears to die out approxim- 
ately one-half mile northeast of Chase Creek. On Shannon ~4ountain dark maroon color 
tones suggest strong copper mineralization, i~inere~ized zone west and southwest 
of Shannon ~iount~in, whieh is associated ~th breccia pipes, is now partly covered 
by waste dumps. 

tie flew northwest up Fagle Creek at about 8000 feet; flew east of Point 
of Pines, over Frieta Park, over Black River, to Georgels Dasin. Then flew north 
across Aq~ite River and looked unsuccessfully for small Laramide intrusives shown 
on state geologic map. Carboniferous limestones in arab generally h~ve a reddish tone. 

we proceeded in a southeaSterlydlrection and passed over Fox% Apache on 
the White River. Continued over post-mineral lava cap southeast over Black River, 
FreeZeout Mountain, Double Circle P~_ch ~nd Morenci-Clifton. Circled over Sea Fran- 
cisco River and continued north along Morenci-Alpine highway to a point several 
miles north of Espero, flying at lOgO00 feet. Turned east s~d flew southward ~1ong 
the Blue River. About lO miles north of the Junction of the Blue and San Francisco :~. hf 
Rivers, some pale red colors were observed. A road leads westward from this area ~ ~ 

I~ ~ , ~  to the i~orenci-Alplne highway~ this ~ill be examined by ground reconnaissance. ~ 

We continued south, passing east of Clifton and along the east side of 
the Peloncillo Mountains. Turned west near ~itlock Peak and proceeded north along 
the west side of the Peloncillo range. Passed over Ash Peak and circled %~q%itlock 
RillS. 

We returned to the Safford airport, landing at 3:25 P. M. 

Visibility - 
~eathsr - 
Winds - 
Plea& ~- 
Pilot - 

moderate 
hazy, scattered clouds 
gusty to rough 
Tripacer 
P. H~dgin 

cc :W~L~udwehr ~ 
TASnedden 
LKWi!son 
JHC-KGP 

J. H. COURT  GHT 

K. G. P~P~E 
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N O T E  F I L E  O N  ' ~ P O R P H Y R . H ~ C O P P E R ' '  

Location: Greenlee County, Arizona, on Blue River~ approximatelyY I0 ~ 3½ mioby trail up 
miles north of intersection with San Francisco River ~ river from Fritz 

See  I n d e x  M a p  (p  . . . . . . . . . . . . .  ) ~ Rauch 

Source of Information 
~ F i e l d  O b s e r v a t i o n s  

P u b l i c a t i o n s  

[ ]  C o m p a n y  F i I e s  

-. [ ]  O t h e r  

Recommended Company 
Interest, Classification: 

•-. F ]  A c t i v e  
[ ]  P o s s i b l e  

:. [ ]  N o n e  ~ 

[ ]  Sc i en t i f i c  

Explanation: 

Field reconnaissance by Courtright and Papke,following 

aerial reconnaissance. 

Qualifying Remarks: 

D a t e  ..... ~ . z . . . ~ , . . ~ . ~  ..... . . . . . . . . . . . . .  ,.~.~ ........ 

% - / ~  . ' % /  . 

( see  p ..... )~ 

MINERALIZATION ( S e e  S k e t c h  M a p  .... ) 
:Alteration and Metallization: 

Bright red and pale yellow colors observed from air proved to be due to al~eration of 
pyroclasticso The argillization, with minor disseminated sulphide mineralization(probably 
mainly pyrite)~ appeared to be confined to a single stratum approximate201 thick. There was 
no copper staining, typical leached outcrops, or any other evidence of porphyry copper type 

:-:  ~eralization° . . ~ - - . . . 

: "  Basement rock exposures are not present. Volcanic rocks here are probably la~er than 
porphyry Cu mineralization at Morenci since they closely resemble rocks known to be po~t~ p ) 

mineral along the San Francisco River near Morenci. 
Alteration here may be so-called "fumaro!ic" type (Burbank)• 

Enrichment: 

" Associated Metal Deposits: 

( see  p ..... ) 

( s ee  p~ .... ) 

STRUCTURE (See  S k e t c h  M a p  p . . . . .  ) 
~: Fissures:  

Intrusives: 

( s e e  p....::) 

( s e e  p. . . i . )  

Breccia Pipes: ~o [~. L .  
.3U  5 

Cover Rocks: 

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

f 
c c  : ~ L C 2  ) - T A S - I ~ @ J H C - _ r . ~ P  

• Date . .5 / .1 .8 / .53  ...... ~ K . G .  PAPKE 
2 M - I 1 - ~ 2 - ~ K  

( see  p .... :) 

( s e e  p ..... ) 

( s ee  l o . . . . . ) :  

( s ee  p. . . . . )  
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MI~IING DEPARTMENT 

r ,, AY 9  e53 

RECEIVED 
MAY 6 1953 

WESTERN MINING DEPT. 

San Francisco, California 

M a y  4, 1953 

Mr, N. R. Lsndwehr, Chief Geologist 
American Smelting and Refining Company 
Western Mining Department 
600 Pacific National Life Bldg. 
Salt Lake City I, Utah 

Dear Sir: - 
AERI~ P~CONNAISSANCE 

._POPPHYEg COPPER 

Attached is a memorandum by Courtrightand Papke des- 
"cribing an aerial reconnaissance flight north aud east of Saffordo 

Several iocalities1~arramtimg groumd checking were ob- 
served. Most of this ground work has been done s~nd is reported 
byMr. Papke on the attached porphyry notes. 

Although no zone of mineralizationworth careful field 
study has yet been found~ it is planned to contimue this aerial 
reconnaissance in the Safford-Morenci area. 

KR:mb 

Yours very truly, 

Keny~o~c~ rd 

cc:~Landwehr-extra copy of 
porphyry motes 

TASnedden-copy of memo & porph.notes 
LKNilson- ~ ~ ~ 'I' ~ 

J H C o u r t r i g h t - : "  ~ 0. ~ ~ 8 

KGPapke- I, , r. . ~ 

Encls.5 

I 

DJP 

I£W 

NW 

READ AND RETURN 

4 ~  
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tion oa ~b~r~Of 135 ~. (%~4~' '~O the aorthea~ e~ of ~e ~nta :R~%a r a ~ g ~  ~ Obs~v~, 
mna~ ~lier~ i~ gravela.b~Ut ~n~-haif m~ie from the~ge ~f '~'~.e mo~nt~ims haWag 
f~i~h-bro~n ~lor and nor~hea~to-~ast-s%rikin~ ~In~a%ion, These are near a road 
lea~ing south fr~ the Bens~n Bighway in%~ ~he foothills. Th~s" n4eds to be i~!eld-che~k~. 

" A ~parantly elongated west ~Soneita rosa mt the divide tot a ~s%an~e of one or 

Flew n~h~as% a~os~ Sad Pe~t~ Vall~ a b ~ t  3 miles n~r%h 6~ Bens6n a t  8,000 
fee~ elevation. Phssed over a~m%h en~ at ~-lin~heste~ HounT~$n~. N~%iced some r~dd~h 

~eat~s~ i~g  in ~mall  ~ ~ " ; ~ % ~  n~ ~ge of a l ! U v i ~ ,  Continued fli~t at  
10,500 f~e% a~roaa Sulphur Spr~s Valley, Passed ever ~ed M~untaln and ~16ndr~ 
pros~otS (reported on:by Rol~P~ Bl~n~h~r~)~ Red M0untain epp~rs to bereft--eoiered 
volcani~s near ~outh ~ a~ |~ani%e, Golen~Ima aho~s very •little color and is 

the Gila Mountalns~ at 8~000-fee~: e~eva~i~n. Obs~rv~r~ish c~l~r and alteration in 
reek  un~erlylng po~ner~l~vas on th~ i~wer slopes of Lone Star Mountsln. [Explored 

.... within past 3' y~r~ b~ Oonsolida%~ Copp~rm~es). ~e continued nor~hwesterly~ pas~ing 
over the ~Indo~ of p~e~mi~eral ~,ecks north~st of F~% ThudS. Pale yelie~ish-bro~ 
~el~rs %~e ebse~d° (This area was i~revlously v~s~%=ed by J. H, ~. ) Fla%~lyin~ lava 
~ap mush ~istu~bed by fa~!tlng [11~ng ~ar~e ~ front . Continuing northwesterly we n~'~ed. 
area b e l ~ e v ~ ' ~  be ~ t h e r  Fiat  l~ ing ,  ~ Bsdded ~ e ~ t o n e s ~ b e t ~ e n  gravel  and 
v~l-:~cani~st eX~endlng for a ~ ar %we ~u~eas% Of a road leadlng.eaSt of B~las. 
Th~ ~ ~I~ in volo~e e~e~..n~ ~h~wn ~ %he s~a~ ge~Iogi~ map. ~ ~ 

Salt River highway, O ir~l~ e~,a~ t ~ ~ ' ~ . t % l l  and ~ then south aeross ~he San Carlos 
River %~-the ~ i l a  Rar~e, Flying o n  the n"~r%hea~% si~e o~ ~he Gi la  Mountains, noted 

" pale ~dd~ah eo~ere~ ~I~t~ neai~ r~d l e a ~ g  ~a~% f r ~ B y i a ~ " a n ~  near the ezra% Of 
%~e range~ The~e maybe w~her~ fdrr~o~s areas Invol~an~a cov~r~ but should be 

"." -~ 4' . - ~ • . ~ ,~ L' " 

5 

. • , L 

miles ne1~h~ f~ Lone S~r Peak~ ~Th~s are quite llke!y'~p0ts of coloration 
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in b~ement rocks in the extreme southeas% end of the ~ind~ along front of Gila - 

M~um~ain.s opposite s~ff~ra~(~s~ a~eas werema.p~ed by J. H. c) 

.... " ': : : .... 

~ligh.t,. We carried out sOme ground reconnaissance and returned to ~ucson the fol- 

lowing day, ~ay ~ h i s  seta~'%ent~tive "~a"te forfurther flightsin Safford-~4orenci ' " 
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L o c ' ~ o n  : 

N O T E  F I L E  

P ~ .  County, A r i z o n a  

i 

ce of  Information 
~ Field Observat ions 
~ r ]  Publ icat ions 

[ ]  Company  Files 
[ ]  Other  

R e c o m m e n d e d  Com p any  
Interest Classif ication: 

[ ]  Active 
[ ]  Possible 
[ ]  None 
[ ]  Scientific 

O N  ' ' P O R P H Y R X  C O P P E R ' '  

7 miles HE o f  
District  Helvetia Dist. 

See Index  Map (p ............. ) Mr. Range  

Explanat ion  : 

Field check by Comrtright and Papke following aerial recon- 

~iss~oe. 
Date  ..... :A.P.I:~..~9.,...1..9. ~.3- ......................... 

Qual i fy ing  Remarks:  

(see p ..... ) 
i 

MINERALIZATION (See S k e t c h M a p  .... ) 
Alterat ion and Metal l izat ion:  

Small, red-colored hills stic:~ing up through alluvium at north end of Santa Rita Mountains 
have outcrops of Cretaceous red beds; these sediments are in places underlain by a rather 
fine-grained porphyry. 

No mineralization or alteration of consequence seen, 

Leached Outcrops:  (see p.....) 

- g  
Enrichment:  

Assoc iated  Metal  Depos i t s :  

STRUCTURE (See Sketch  Map p . . . . .  ) 
Fissures:  

(see p.....) 

(see p ..... ) 

(see p ..... ) 

Intrusives:  
(see p..~..) 

Breccia Pipes:  
(see p ...... ) 

Cover Rocks:  

Dt . " :  . 

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

cc :NRL (W~TAS-T-~KN-3HC -KGP 

2~.,,.~2.~K D ate...R.P.r.~.t...~..0, j ~ 9 5 3  By .............. .K..,...q.,...P..~....I~.. .......... 

(see p ..... ) 

(see p ...... ) 

(see p .... .) 



- - ~  N O T E  F I L E  

L o ~ o n :  Graham Co~ty, ~ i z o n a  

A 

~ 6 e  of Information 
' ~ F i e l d  O b s e r v a t i o n s  
J: P u b l i c a t i o n s  

[ ]  C o m p a n y  Ff les  
[ ]  O t h e r  

Recommended Company 
I n t e r e s t  Classification: 

+++ [ ]  Ac t ive  
• ~ ]  Poss ib le  

:, ~ -  N o n e  
I--1 Scient i f ic  

O N  " P O R P H Y R X  C O P P E R ' '  . . . .  

F x ~  Abo~ i0 miles 
NE o f  Bylas in 

See  I n d e x  M a p  (p . . . . . . . . . . . . .  ) Mt.  R a n g e  G i l ~  M t s .  

Explanation: 

Field check by Courtright and Papke following aerial 

r e c o n ~ e X s s a n c e .  
D a t e  ...... . +A. :p.r+ i l ._  _2..8. +,,_. I~5+,3, ....................... 

Qualifying Remarks: 

(see  p ..... ) 

M I N E R A L I Z A T I O N  (See S k e t c h  M a p  ~...) 
+,.: Alteration and Metallization : 

Several spots of orange-brown discoloration near center of Gila r a n g e +  were observed from air. 
bile ground reconnaissance failed to locate the + largest of these, evidence of mineralization ¢" 
seen indicates coloration is due to weak alteration and mineralization in volcanic rocks. No 
window through volcanics found. ' 

Along front of Gila range north of Bylas, limestones are exposed in narrc~ belt between Gila 
~onglomerate on SW and volcanic rocks on the NE, for a distance of i or 2 miles. Limes%ones 
are rather flat-lying and are probably of Carboniferous age. 
L e a c h e d  O u t c r o p s :  (see  p "r . . . .  ) 

j 
jr+ 

Enrichment: 

Associated Metal Deposits: 

' +L " S T R U C T U R E  (See S k e t c h  M a p  p . . . . .  ) 
F i s su re s :  

+i 

l n t r u s ive s :  

(see  p. .... ) 

. + 

(see  p.=.::) 

( s e e p  ..... ) " 

( see  p ..... Y 
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MI~S~ ~ DEP~TME~T 

FILE MEMORANDUMt 

RECE ¥ED 
JU~ 5 1953 

San Francisco, California 

W-F..ST~RN MINING DEP&pril !, ~9~ 

~ ~CO~AISS~CE 
~I0~ ~ES~ oF sI~v~ BELL 

Mr. Tom Mitcham ~ and I took off from the Tucson ~irport at 9:37 
A.M. on March lg, 1953, 

~e flew over the Pima District albout 2500 t above groumd elevation. 
Spo~ty alt~ratlom zones i~2 mi. S~OfHelmet Peak and Olivette mine. Should. 
be ground-checked. 

Over T~u~n But%es District. Very strong structure(pronom~ced physiO- ~ 
graphic groove) extending W across Sierrita Mts. 

Over S end of NatermauMts. about 4000 ~ above ground. Cretaceous(?) 
red beds --- may be some ~lteration. Reddish Naco limestone in Natermaus. 

Over Silver Bell about 5000 ~ above-ground. ~%eration not distinctive. 
Dropped to 2500 ~ above-grOund~-- alteration tones apparent. 

Proceeded m~ to Sa~tooth~5s. Tertiary volcanics. No alteration j 
no windows. 

Silver Reef Mrs. Tertiary vOlcanics. No ~indows on E side. On the 
NW side about 1 mi. N of a high cliff there is a small area of reddish colora- 
tion. This could be alteration, but more likely it is Cretaceous red beds. 

Over Slate Mts. Laramide stock(see State Geol. iap) clearly visible 
on SW side of range. Workings along the W and N Contacts of stock, but no 
evidence of alteration~ 

Pre-C~mbria~ schist alone E side of Santa Rosa MrS, No coloration 
resembling alteration. Paleozoic sediments sIYow up clearly on S~ side of 
range. . . . .  

Flat~bedded volcanicsim Vaca Hills --- no ~indows. 

On the State map the outlier just N of the North Comobabi Mrs. is 

sho~m as pro-Cambrian granite. Actually this appears to be Cretaceous (?) 
limestone in all but the extreme Wend. 

The entire North Comobabi Mts. appear to be pre-C~mbrian schist 
& granite. No Tertiary volcanics or Laramide stocks(as sho~n on the State map) 
were recognized. READ AND RETURN 



F~l~ ~morandum - 2 Aerial Reconnaissance 
Region ~ of Silver Bell 

Circled the South Comobabi M~S. Small prospect ~ork~ngs on the 
E, SN and crest of the range. Pale Yellow-brown alteration patch in NE 
corner of range --- may be in volcanics -~ probably not worth a ground check. 

Along N front of Quinlan snd Coyote Mrs. ,.--= no alteration. 

In the S end of the Rosk~e Mts. near San Pedro Well there are y~ .~ . . . .  
local patches of red alteration in volcanics. May deserve ground check, ~.~j. ~ 
bat not very promising. 

Lauded Tucson airport at 12~50 P. M. 

E~smb 

cc :~dwehr ~ 
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LKWilson 
JHCour%rig~t 
KGPapke 
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FILE MEMOR/NDUM: 

RECEIVED 

San Francisco, O~l~Tornia. 
WESTERN MINING DEPTApr~t I, 1952~/p,~70,~ " ~ 

" ' 1 , . 9 @  

GADIUR0 oDRIPPING SPRINGS 

~. Courtrig~t and I left the TacsonAirport at 9~43 A. M. on 
March 18, 1953. 

We climbed to 8000~ elev, and flew E along the S end of the Tanque 
Verde and Rincon Mts. Dripping Springs quartzite has pale reddish tones, 
sharply contrasting with limestone. Pre-Cambrian granite to the N has pale 
yellow color and lower relief than sediments. 

C~rcled to the S. Intrusive Eof road to Sonoita shows pale yellow 
colors. Should be ground-checked. 

Circled back to N. Sta~e geol. map shows pro-Cambrian in SE end 
of Rincon Mrs., but looks more like intrusive(pale yellow to white) and vol- 
canice (brown). Fault lines show up Strongly, st. ~TW just N of Hincon Peak. 

Over Little DragoonMts. good sections of Paleozoic seds.(red 
~ limestones.) quartzites and car~ gray 

Over SE end of~inchester Mts. about 3000' above ground. Joint 
system in volcsnics st. N-S. Going N~ much structure in volcanics; d~kes as 
faults form bol~ outcrops, st. N; large displacements apparent. Along E edge 
of range past Bassett Peak; no windows in volcanics. 

E of Copper Creek sad S of Klondike bright colored ruffs. A yellow- 
red ~one looks like alteration - may be ~indow in volc~ics; passes under young 
tuff to the N. Should be ground-checked. 

Over Aravaipa Creek. Flat turfs cut by prominent joint systems St, 
N-S and E-W. 

About 1-2 mi.N of Ash Creek~ @icy. ~70001 above ground. Apparent 
alteration zone; but when we dropped to ~2000 t above ground the alteration 
proved to be well-bedded, ye/low-brown quartzite or sandstone contrasting 
sharply with limestone. (This is the zone Of possible alteration E of Christmas 
which Courtright noted from about 8000 T in his aerial reconnaissance memo 
of February 27, 1953, page 2, paragraph 8.) 

SE of Christmas a prominent system of veins and/or dikes, st. ESE(7), 
cuttkng Cretaceous volcanics. 

J 
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F~le Memorandum-2 

j 

Aerial Reconnaissance 
Galluro~Drippiug Springs & 
Tortilla Mts., Arizona 

Chilito alteration zone has yellow.b~wn color. 

Landed at Hayden(elev. 2000') for lunch. 

Left Hayden at 12:30 and flew low(~1000') over Chilito area. Quartzite 
(Apache ?) resembles alteration color. Extending ~J from Chilito over the 
crest of the range there appears to be an alteration area bounded along its 
SN side by a prominent fault. Should be ground-checked. 

Over crest of Dripping Springs Mrs. NE of Kelvin(elev.6150'). Basin 
in range is mostly yellow~hsand~tone, but there might be altered intr~sives. 
Should be ground-checked~ 4 '~ ~15 

Over Eelvin prospect , drilled by Consolidated Coppermines Corp. 
No alteration visible. 

Over Ray.Alteration not distinctive unless below 2000-3000 t above- 
ground elev. Drill roads and platforms being prepared about 3/4 mi. NE of 
open-cut. 

Over London-Arizona area. E-W structures visible; may continue under 
~lluvium to W; Some"coloration" continues E to wash. 

0verWooley property(elev.58001); a little pale coloration. No struc~ 
ture apparent. Tuff in wash to theE. 

Pale coloration ~ 2 mi°S of Coppermines' Kelvin prospect ~- probably 
not significant. 

Going S from Hayden --- the Apache - pre-Cambrian unconformity is 
beautifully shown terminating pre-0~mbrian structures. 

In Black Hills ~ 6 mi. ~W of San ~nuel, dikes(?) or lineatien St. 
N30W in pre-C~mbrian granite cut by large , black dikes st. N6OE, which in 
turn showoffsets. 

Just NW of the San ~nuel airfield( ~ 3 mi. SWof the mine), a tongue of 
pale red altered(?)granite projects under the alluvium of the airfield. 

We proceeded NE over Kennecottes churn drill camp and then over 
Copper Creek proper. In the upper part of the first main canyon N of Copper 
Creek there is some apparent slteration. Possibly should be ground-checked. 

Going S we crlss-cross~d the crest and W slope of the Galiuro Mts. 
No vindows in volcsnics but lots of structure. In the center of the rauge 
a prominent fault, st. ~W, has big displacement, down to W. 

,L r 
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File Memorandum 
, • • . , 

Aeria~ Reconnalssan~e 
Galiuro, Drip~ingSpr£ngs & 
Tortilla His,, Arizona 

Crossed Sauna Catalina Mrs. slightly N of E from Tucson. At extreme 
SE end of the Laramide intrusive of these mountains~E slope) there is an 
area of pale brown color which maybe alteration. It is crossed by road 
from San Pedro Wash. Should be ground-cheCked. 

Landed at Tuceon 3:03 P. M. 

KR:mb 
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N O T E  F I L E  
F 

Gila County, Arizona 

: = . . S ~ e  of Information 
m ~ ]  F ie ld  Obse rva t ions  

Pub l i ca t ions  
[ ]  C o m p a n y  Files  
[ ]  O t h e r  

Recommended Company 
Interest Classification: 

[ ]  Act ive  
[ ]  Possible  
[ ]  None  
[ ]  Scient if ic  

O N  ' ' P O R P H Y R X  C O P P E R ' '  

See I n d e x  Map  

P r o p e r t y  
Dis t r ic t  T r e y  

(p . . . . . . . . . . . . .  ) Mr. R a n g e D r i p p / a i g  S p r i n g s  

Explanation : 
Field check on April 8, 1953. Area spotted as possible 

alteration zone by J.H.C. and K.R. recon, flight 3/18/53. 

D a t e  .......... .+.p..r.i.t.. _8..,... 195.3. ................... " 

Qualifying Remarks: 
A r e a  sh~s some resemblance to porphyry copper deposit, but 

lacks extensive alteration or evidence of~ach copper mineralization. 

(see  p ..... ) : / :  

M I N E R A L I Z A T I O N  (See S k e ~ h M a p  .... ) 
Alteration and Metallization: 

Some mineralization observed just west of old, vanished settlement of Troy. Mineralization ~ 
confined to cast-west and northeast trendi~ fissures. These fissures are generally spaced 3 
to 4 inches apart. Pyrite was the principal sulphide but some box~orks after chslcopyrite and 
a small amount of limonite after chalcocite testify to the former presence of some copper. Seri- 

~tization and some silicification are present along fissures but the intervening igneous rock : 
~almost f~esh. 

LeachedOutcrops:  (see p.2~) " 
Limonite after pyrite, minor amounts of "live" limonite and. chalcopyrite boxwork. Insig- 

nificant amount of secondary copper mineralization in the moderately reactive rock is probably 
due to the high ratio of pyrite t o  copper sulphides® 

richment: (see  p ..... ) / 

See above. 
(seep .... .~) 

Associated Metal Deposits: 
Minor ma~etite-pyrite-chalcopyrite deposits along contact of igneous rock ~ith lime- 

stones and quartzite. -. 
(see  p ..... ) 

S T R U C T U R E  (See S k e t c h  M a p  p . . . . .  ) 
Fissures : 

Fissures trend northeast and east-west. 

lntrusives: 
Intrusive in Troy Basin is classified by Ransome as a grauodiorite. 

east and e~st-west striking dikes are present in area. 

(see  p ..... ) 

Numerous north- 

Breccia Pipes: ~ ,  • .  L .  

Cover Rocks: 

No c o v e r  rock in i m m e d i a t e  v i c i n i t y .  

~ V E L O P M E N T ,  PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.: 

See U.S.G.S. F~lio 217(Ray) for map of area by F. L. Ransome. 

cc :%rRL(2 AS-L~J-JHC-KGP ril 10,1953 By K.G. ~a 2M ..s2K Date A2 pke 

(see  p:~..:) 

(see  p...=) - 

( see  p ..... ) 

(see  p ...... ) 
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~ @  ~ ~ ~ oPP~ NOTE FILE ~ T~oy District PORPHYRY C ~ ~ ~~ ~ .... ~ • 
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At one p~ng ~s~e~~! s~ s~ on outarop shying ~ome g;con~ry 
Copper m~neralso Samples from dump Contain quartz&p~_ite-ch~copyrit~ with so 
minor chaleocite. Judging~ from ~the si~e of the du~np, the shaft was prob- 
. ~bly less than 75 feet deep, • A nearby shaft is filled with water to a point 
about 50 feet ~ from th~ col~. On the dump is c~mpletely fresh igneous 
rock ° • ~- 

- . K.G. ~pke 

, ~ I I , - ; ~ - . 

. ~  . u -  

~ " 
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Loca  
S ~ c e  of Inforn~ation 
~ F ie ld  Obse rva t ions  

Pub l i ca t i ons  
[ ]  U o m p a n y  Fi les  
[ ]  O t h e r  

N O T E  F I L E "  O N  " P O R P H Y R X  C O P P E R ' '  

: Gila Cotmty, Arizona 
District Banner 

See I n d e x  Map  (p  . . . . . . . . . . . . .  ) Mr. R a n g e  D r i p p i n g  S p r i n g s  

Explanation: ~ ~* 
Field reconnaissance of valley from north side of Chilito 

~rea to a point two miles to the north. 

D a t e  ..... . A .p.r .i.I .. _2_0 ~. _..1..9..5.3_ ....................... 

R e c o m m e n d e d  Com p any  
• Interest Classif ication: 

[ ]  Act ive  
~ .~  .[-~ Possible  

[ ]  None 
[ ]  Scientif ic  

Qualifying Remarks: 
Discolerment of rocks observed from air is not derived from 

~porphyry copper ~ type deposit, 

(see p ..... ) 

/ :~ ~ I N E R A L I Z A T I O N  (See S k e t c h  M a p  .... ) 
Alteration and Metallization : 

SmaLl masses of porphyry sho~ only slight alteration and very little mineralization. 
Probably color is due partly to iron released by weathering of ferromagnesiap minerals. 

: : Diabase i ~  n o t  visibly altered, 

o 

L e a c h e d  O u t c r o p s  : 

No evidence of copper stain or limonite-after-chalcocite. 
phides are rare. 

:" ~ ~ n r i c h m e n t :  

(see p ...... ) 

B o x ~ o r k  d e r i v e d  f r o m  s u l -  

(see p ..... ) 

Associated Metal Deposits: 
(see p ..... ) 

:STRUCTURE (See S ke t ch  M a p  p . . . . .  ) 
Fissures : 

(see p ..... ) 

(see p .... : )  

Intrusives : 
Area shown on Ransomers map (Ray Q~adrangle~U.S,G,~. Folio 217) as diabase~ but geology is 

conslderably~more comple~ t1~n is illustrated° Diabase outcrops in center of w~lley and is 
bordered on east by Cambrian quartzite and on west by Carboniferous limestones. Diabase is 
intruded by several bodies of acidic igneous rocks These .are poorly exposed but large~e~S.s ) 
appears to be dike--like wlth E-W trend, about 2001 ~ride. 
I ~ e c c i a  P i p e s :  " • 

. . . . . .  ~.~. (see p ..... ) 
Cover Rocks: MAY 8 ~ "  

• N O N E  

D ~ E L O P M E N T ,  P R O D U C T I O N ,  F A C I L I T I E S ,  E C O N O M I C  P O S I T I O N ,  ETC. :  

co : (2)-  S  JKW-KGP-JHC 

(see  F:::---) 

(see p ..... ) 

Date...Apr~....25, 195~y ........... K:.. G?.. PAP~. ............ 
2M-I 1-62~K 
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ANERICAN S~LTINGA~D REFINING CO~ANY 
Tucson Arizona 

February 27, 1953 

Aa-O~O.16 

MEMORanDUM FOR: 
MR. KENYON RIC~L~RD 

A~.W~RIAL RECONNAISSANUE 
San Nanuel - Miami Area 

Left Tucson Airport at 9~55 A. M~ on February 26, 1953~ At 5000 feet 
above sea level we -~lew along east front of the Tucson Mountains. Pale red 
coloration on the low southeast slope of Amole Peak possibly is bleached vol- 
canics~ Flew along southern slope of the Tortolita MountainsQ Pale m2roon 
volcanics show occasional bleached spot® Observed south dipping structures in 
Catalina Mountains complex~ 

At Oracle Junction we turned north, climbing to lO,O00 feet, continuing 
to Owlhead Station~ No alteration was observed at Ed~rds property. Some reddish 
volcanics or shale are present~ From here we went southeast along the southside 
of Black Mountain, no color seen crossing the southern part of Black Hills~ Some 
color ~s observed east of Camp Grant Wash~ probably due to rusty Dripping Springs 
or Balsa Quartzite; nevertheless~ area should be checked~ 

Over San M~uel at 12~000 feet a weak expression of alteration zone is seen 
to continue westerly in volcanics for a mile or two from Red Mountain (dark brick 
red) ~ A narrow zone of alteration continues northerly into Mammoth-St. Anthony 
mine area~ A patch of weak mineralization in granite southwest of San Manuel shows 
up rather clearly, a yellow brown with some reddish tones~ 

South and southeast of San Manuel altered outcrops show south or southeast 
trending structure. These extend to a point due east of Oracle® A ground check 

I is needed. 

Then, at 12,000 feet we proceeded north along the San Pedro Rivero S~ne 
color seen in the northern part of Black Hills is probably due to sedimentary 
rocks~ In the vicinity of Chilito the zone of alteration was observed. Across the 
valley due east of Kelvin some color was observed showing through shallow cover~ 

Flying over Ray at 12,000 feet the limits of the alteration were quite 
visible except to the east where rusty-reddish quartzites border the zone~ A small 
area of alteration continues for a mile or two northwest of Ray along the Superior 
Highway~ 

We continued north along Superior road and then northeast to Castle Dome~ 
Reddish patches continue westerly for two or three miles west of Castle Dome° The 
main intrusive in Miami area is light brownish-yellow except along the northeastern 
border at Miami-lnspiration~ mines. Noted dendritic erosion pattern characteristic 
of Gila conglomerate in area south and east of Niami fau!t~ 

West-trending zone with pale reddish color at Copper Cities, not particularly 
impressive~ Some color was observed on the east side of Miami Wash~ northeast of 
Sleeping Beauty Peak~ 

Landed at 12:00 noon at Cutter Airport. 
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Memorandum for Mrq Kenyon Richard 

-2- Aa-O~0,16 
February 27, 1953 

Took off at 12"35 P. M, and flew over Globe-Miami at 8000 feet above sea 
level~ Some color was observed about two miles north of Castle Dome aion~g a north- 
south arroya, 

1 Continued westward over dacite flows (post~iner~l) to Crown King and Superior 
area. Northwest of Superior a zone of pale reddish coloration passes under tuff cover 
along wash several miles north of Phoenix highway~ A ground check is needed here, 

/ Slight coloration and possible window in cover was noted south~.~st of Picket 
Post Mountain and east of Florence Junction - Tucson highwey~ This area probably 
should be checkedt 

At Arizona Consolidated Mine~ south of the Gila River~ some weak reddish color~ 
and prominent east~west structures were noted, Alteration is probably weak, This 
zone passes westward beneath gravel cover, Should be fleld~checked~ | 

Flew east at 8200 feet. Observed some alteration which passes beneath cover 
rocks about 1-1/2 mi, southwest of Copper Butte; this probably needs to be checked~ 

Near Kelvin pale reddish brown color wes seen over intrusive~ not particularly 
distinct a.s alteration zones. 

About I~I/2 miles southwest of Chi!ito is area where there may b~ve been 
churn drilling~ 

At Christmas noted eastwardly continuation of alteration zone; this appears J 
to continue through to Aravaipa area~ More air reconnaissance in this extensive i covered area needed~ 

We continued south over Aravaipa Creek over volcanic cover and noted pale I 
reddish windows in cover, a possible eastwardly continuation of Copper Creek l mineralized zone~ This should b e  fie!d-checked~ 

Pale reddish yellow alteration zone around the Old Reliable pipe at Copper 
Creek is quite distinct~ It appears to.continue southeast-in spotty, irregular 
fashion to the Bunkar Hill Mine° 

Flew along the west flank of the Galiuro Mountains to a position east of 
Tucson~ No ~d_ndows noted. Passed through saddle between Rincon and Catallns Moun- 
tains and landed at Tucson Airport at 3:05 P. M, 

Weather: Clear 
Wind: Low, easterly 
Visibility: Good • 
Plane: Tri~cer " 
Pilot: P. Hudgln 
Flying time: 4 hrs~ 25 min~ 

JHC. EP:ar z,~tL'J.'~ z.,.a2t£~, j ~ . - ; C t ,  .... 
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"~ N O T E  F I L E  O N  ' ' P O R P H Y R X  C O P P E R ' '  

Loca~on:Pin~al County, Arizona-Central part of T,I S.,R.12 E., PropertyDougan=Harris 
District Pioneer 

including D~ugan-Harris property. See I n d e x  M a p  (p . . . . . . . . . . . . .  ) Mr. R a n g e  

. ~ ¢ c e  o f  I n f o r m a t i o n l  

g F i e l d O b s e r v a t l o n s  
I ~ ]  P u b l i c a t i o n s  

[ , ]  C o m p a n y  Fi les  

[ '1 O t h e r  

R e c o m m e n d e d  C o i n p a n y  
I n t e r e s t  C l a s s i f i c a t i o n :  

[-~ A c t i ve  
[ ]  Poss ib le  

:'~-1 N o n e  
~ Scientifi'C 

E x p l a n a t i o n  : 

Field check follo~i~ up aerial reconnaissance. 

(See Courtright-Papke memo of February 27) 
D a t e  ....... ..~...r_c.~...2. 0~.. 1 9 53  ....................... 

Q u a l i f y i n g  Remarks: 

Pale red colors due to quartzites and volcanics and not 

a l t e r a t i o n - m i n e r a l i z a t i o n .  (see p ..... ) 

M I N E R A L I Z A T I O N  (See  S k e t c h  M a p  .... ) 
A l t e r a t i O n  a n d M e t a l l i z a t i o n  : 

" Recommaissance up Happy Camp and Nhitford Canyons did not disclose any important zone o f  
alteration or mineralization. There are several small prospects in limestone country rock in 
vicinity of diabase intrusions. However, cat,ration observed from air was principally due to 
~resence of qus~zites. These sediments are bordered on the south by volcanics - tuffs and 
~le red colored flo~s. 

An area furtller up ~hitford Canyon, the Dougan-Harris property~ reported by J. Reinhart 
on~~~, 19.51,. also ~¢as briefly visited. Here minor copper mineralization occurs._tseealongp..:.:),. 

fracture and schistosity planes in schist. There is no widespread mineralization of porphyry 
c o p p e r . •  t y p e  

-~'.~ ~ric'hment: " " 
(see  p ..... ) 

A s s o c i a t e d  M e t a l  D e p o s i t s :  
( see  p ..... ) 

~ T R U C T U R E : ( S e e  S k e t c h  M a p  p . . . . .  ) 
F i s s u r e s  : 

( see  p ..... ) 

• : l n t r u s i v e s :  
( see  p ..... ) 

B r e c c i a  P i p e s :  
" (see  p. .... ) 

-: C o v e r  R o c k s  : 
( see  p ..... ) 

~ D ~ E L O P M E N T ,  P R O D U C T I O N ,  F A C I L I T I E S ,  E C O N O M I C  P O S I T I O N ,  ETC. -  
9/ 

2,.,,.s~K D a t e  3/21,iY~3 K. G.  PAPKE 
• • . .............. :....:. ~y. . . .  .......................................... 

( see  p ..... ) 

( see  p ..... ) 



• i ~ N O T E  F N ' ' P O R P H Y R X  C O P P E R ' "  

Lock'on: Pinal County, Arizona - Area in R. 15 E.~ T.7 S. ~nd T.8 S. m ~  
on E side of Camp Grant ~sh. DistMct Black Hills 

See I n d e x  Map  (p . . . . . . . . . . . . .  ) 1Ylt. R a n g e  

~ e of Informat ion  
Fie ld  Obse rva t ions  
Pub l i ca t ions  

[ ]  C o m p a n y  Fi les  
[ ]  O t h e r  

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

[ ]  Act ive  
[ ]  Possible  
~ 'None 

• Scientif ic  

Explanat ion  : 

Field check following up aerial reconnaissauce.(SeeCourtright - 
Papke memo of February 27) 

Date  ......... ~..r: .c..h....I..TJ....1.9. ~. ~. ..................... 

Qual i fy ing  Remarks:  

Red colors due to pink granite, not alteration-mineralization. 

(see  p.:...) 
i 

M I N E R A L I Z A T I O N  (See S k e t c h  M a p  .... ) 
Alterat ion  and  Meta l l i za t ion:  

Reconnaissance, starting at San Pedro River and going westward up Capgage wash and across 
divide to Camp Grant ~sh, failed to disclose any significsmt alteration-metallization. Red 
colors observed on east Ride of Camp Grant ~sh are due to presence of pink granite which is, 

~n !east in part, of pre-Cambrian age. In one place the unconformable contact ~Nith Scanlem 
~omerate(ivte pre-Cambriem)~as observed. 

Leached .Outcrops :  (see p ..... ) 

,(see p . . ._)  

Assoc ia ted  Metal  Depos i t s :  

' S T R U C T U R E  (See S ke t ch  M a p  p . . . . .  ) 
• Fissures:  

(see p ..... ) 

4 .  

(see p ..... ) 

lntrusives:  
(see p ..... ) 

Breccia Pipes:  

Cover  Roc ks :  

(see p ..... ) 

(see p ..... ) '  

L O P M E N T ,  P R O D U C T I O N ,  

c c  :NBL (2)  -TAS--LI~-.,.~ C-.KGp 

2M-1  | -5-2-'K 

F A C I L I T I E S ,  E C O N O M I C  P O S I T I O N ,  ETC. : 

• D a t e  ..... ~./..2..1../.~... By  ...... K...G......P..A.P~ ................. 

(see p ..... ) 

(see p ..... ) 



N/E~ORANDUM FOR: 
MR, K~NYON, RICHARD 

AMERICAN SMELTING AND RF~FIN_~G COF~ANY 
Tucson Arizona 

February 20, 1953 

A IAL  ECO  AISSAN  
SILVER BELL TO TWIN BUTTES 

S-I0o9 
J 

Left Tucson Municipal Airport at 9:45 A. M. February 19, 1953~ Flew at 
7300 feet along west side of Tucson Mountains, making a total of three passes along 
the range~ 

No particular evidence of alteration or mineralization on Saginaw Hill (Amole 
prospect) except mine dumps~ Observed east dipping structure of Cat Mountain rhyolite 
which apparently is unconformably underlain by Cretaceous red beds~ arkose-and vol- 
canics~ Late Tertiary or recent basalt (post mineral) shows as relatively dark patches 
on the gravel covered pediments. 

Much of Laramide granite mass (unaltered) NW of &mole Peak shows pale brown 
due to weathering~ Might be confused wlth weak alteration~ 

No coloration seen in small patch of intrusive granite on south edge of 
Picacho de Caleria~ 

Climbed to 12,000 feet crossing Avra Valley~, passing along SW side of Silver 
Bellt Pattern of altered zone from Oxide to E1 Tiro clearly visible but not strikingly 
apparent... Color tones generally pale reddish brown, Rocks-and their colors clear 
for at least six mile radius; however, could see little contrast approaching E1 Tiro 
and Oxide from the NW due to shadows$ 

Dropped to 7300 feet (5000 feet above valley floor) and made two round trips 
along SW edge of mineralized zone. Dark maroon of Mr. Hope in sharp contrast with 
pale yellowish brown on HE. Altered alaskite SW of Mt~ Hope similar color (as Mt. 
Hope) but slightly lighter tone. SE continuation to Cocio' s Well of altered zone 
not very ciear~ Structural ~continuity suggested by elongated besin extending from 
Oxide SE'~ Probably could have distinguished mi~neralized outcrops of the SE extension 
from 500 ~or !,000 feet above the surface~ 

Noted pale brown colors with occasional reddish tinge in vo!canics (?) about 
five miles WNW of E1 Tiro~ These extended three or four miles and are bo~Jnded on 
W and S by alluvium. Should he field-checked, 

Continued at 7200 feet elevation down west side of Waterman Mountains® Noted 
brown and reddish tones near divide between Waterman and Roskruge Mountains~ This 
may be bleaching of volcanlcs, but should be field-checked. Noted thin~ flat-lying 
flow of recent basalt in this area® 

/ 

Continued south to Ajo highway and crossed Altar Valley, passing around the 
south end of ~he Sierritas~ 

Circled around the Esperanza areas Pale reddish altered Zone about two miles 
in diameter; limits clearly visible~ Identified recent churn drill sites (Coronado ! 
Copper and Zinc Company) 

// 
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" ! S-I0~9 
February 20,1953 

Memorandum for Mr. Kenyon Richard 

Circled Pima Mining District~ (San Xavier). Observed pale reddish brown 
of Arkose hill lying one-half mile SE of the Alpha Shaft~ and brighter reds along 
EW vein zone in the southern part of the district~ No outcrops seen on alluvial 
slopes to the east~ other than those observed in ground reconnaissance. Low hill 
in gravels three or four miles ~ of the Alpha Shaft appears to be weathered basalt 
flow remnant~ 

Landed Tucson Airport l:lO P, M. 
Plane: Piper Tripacer 
Pilot: Pelan Hudgin 
lCrulsing speed: Around lO0 M. P° H ~. 
Weather: Clear, cool, 30 N° P, H. westerly wind 
Smooth flying at 12,000 feet; slightly rough at 7,000, rougher belowo 
Flying time: 3 hours 25 minutes. 
Took several color shots of Silver Bell~ 

JHC, KP- ar 

.. H. COURTRIGHT 

• i ~' ......... ~ n 0 

,. ,/,..' 3 i %-. 

~ITH PAPER g ( ~.,~- 

;7 
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N O T E  F I L E  O N  ' ' P O R P H Y R y (  C O P P E R ' '  

Loca%n: Pima County~ Ar£zona. Unnamed range of hills 5-,~ miles I ~  

of E1 Tiro pit, in R.8 E.,T.12 S. District Silver Bell(~est) 
See  I n d e x  M a p  (p . . . . . . . . . . . . .  ) Mr.  R a n g e  

~ r c e  of Information 
, ~ ] "  Fiel~d Observations 
~r] Publications 

[] Company FHes 
~ / [ ]  O t h e r  - 

Explanation : 

Field check, following up aerial reconnaissance. 

D a t e  ...... :M~r_c_h..~_..1953 ... . . . . . . . . . . . . . . . . . .  :._. 
Recommended Company 
Interest ClasSification: 

;!(::~._: [ ]  A c t i v e  
:• [ ]  Pos s ib l e  

; i l  [ ]  N o n e  
~-~ ~ [ ]  Sc ien t i f i c  

Qualifying Remarks: 

( s e e p  ..... ) 
i 

M I N E R A L I Z A T I O N  (See  S k e t c h  M a p  .... ) 
: Alteration and Metallization: 

Color observed from air due to some alteration in tuff, t uf~-agglomerate, flows, end floe 
• breccias of Cretaceous(?) age. In one small area there is silicification-kaoliuization and pseu- 

domorphs after pyrite are sparingly present. Associated intrusive igneous rock is unaltered. 
Q Weathered surface of altered rocks have pale yellowish orange t6 grayish orange color~ 

uch an area will probably al~ays require ground reconnaissance because of similarity of color 
to those of porphyry copper deposits. 

LeachedOutcrops: ~ ( see  p...:.) 

No evidence of copper mineralization; copper stain is absent although the rock is some- 
what reactive. 

Qnrichment :  

Associated..Metal Deposits: 

STRUCTURE (See Sketch Map p ..... ) 
Fissures: 

READ AND RETURN 

Z g~ 

KW 

N W  

(see  p . . . . .  ) 

( see  p: .... ) 

( see  p ..... ) 

• ( see  p ..... ) 
Intrusives : 

Associated with altered zone in volcanics is an unaltered intrusive rock, probably 
qtz. diorite.: 

Near S~d part of range there are outcrops of a pale red, orthoclase-rich granite; 
£rom the air this resembled an alteration zone. (see p ..... ) 

Breccia Pipes: 

Cover Rocks : 

D • E L O P M E N T ,  PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.: 

( ~/)- T ~_S- L KN-JH cc :~dL C'KGP ~ D a t e . . . 3 ~ : L ? ~ . ~  
2 M ~ 1 1 - 8 2 - - K  . . . .  

%. 
( see  p ..... ) 

( see  p ..... ) 

~ (see  p ..... ) 
B K.G. PAPKE o 



" ~ N O T E  F I L E ~ O N  " ' P O R P H Y R ~  C O P P E R ' '  

L o c a % n :  P~_ma County, Arizona. Low range of hills lying iu pass 

between Rosk~age and ~aterman Mountains 
See  I n d e x  M a p  (p . . . . . . . . . . . . .  ) Mr. R a n g e  Roskruge Mts. 

mrce of Information 
~[] F i e l d  O b s e r v a t i o n s  
~r] P u b l i c a t i o n s  

E]  C o m p a n y  Fi les  
[ ]  O t h e r .  

Explanation : 
Field check, follo~ring up aerial recormaissance. 

D . March £, 1953 a~e ................................. : ......................... 
Recommended Company 
Interest Classification: 

[ ]  A c t i v e  
[ ]  Poss ib l e  
[ ]  N o n e  
[ ]  Scient i f ic  

Qualifying Remarks : , 
• Area which from the air showed a color anomaly, provea to be a 

group of E-W aligned hills made up of volcanics vith pale red to'grayish-~ed 
color. Sohe iron staining is present, the iron being derived from weather- 
ing of mafic minersXs. There was no eviaence of mineralizabion° (see p ..... ) 

M I N E R A L I Z A T I O N  (See Sketch Map .... ) 
. Alteration and Metallization: 

l~ached Outcrops: (see p ..... ) 

i! I ~ n r i c h m e n t :  

Associated Metal Deposits: 

( see  p ..... ) 

( see  p ..... ) 

S T R U C T U R E  (See S k e t c h  M a p  p . . . . .  ) 
Fissures: 

(see  p ..... ) 

Intrusives: 
(see  p ..... ) 

Breccia Pipes: 
(,see p ..... ) 

Cover Rocks : 

I ~ E L O P M E N T ,  P R O D U C T I O N ,  F A C I L I T I E S ,  E C O N O M I C  P O S I T I O N ,  ETC. :  

/ 
cc :~I~L (2)-TAS-t ._KN-JHC-F~P 

~M.,,.~.K D a t e  .... ~./..1.3~.53.... B y  ...... K,...G....P~2KE ................. 

( see  p ..... ) 

( see  p ..... ) 

( see  p ..... ) 



' "  N O T E  F I L E  O N  
i 

L o c a ~ n :  Pima County, Arizona 

' ' P O R P H Y R >  C O P P E R ' '  

P r o p e r t y  
Distr ict  

See Index  Map (p ............. ) Mt. Range  R o s k r u g e  Mrs .  

Source of Information 
~ Field  Observa t ions  

Publ ica t ions  
[ ]  Company  F i l e s  
[ ]  Other  

Recommended Company 
Interest Classification: 

[ ]  Act ive  
[ ]  Possible  
[ ]  None 
[ ]  Scientific 

M I N E R A L I Z A T I O N  (See Ske tch  Map  .... ) 
Alteration and Metalllzation: 

Explanation: 

Field reconnaissance by K. G. Papke 

Date  ..... ..l~...y.._ 6.-..7..~... 19..5.3.... ~ ..................... 

Qualifying Remarks: 

@ n  one small area insect.8, T 15 S., R. 9 E., 
' withoutevidence of mineralization. 

(see p::...) - 

No possible leads recognized. Mountain range appears to be made up entirely of volcanic rocks 
except for fresh, dioritic intrusive body along W flank and a small area of silicified sedi- 
=rments along the NE flank, 

there was some bleaching of volcanic rocks, 

Leached Outcrops: (see p ..... )~ 

(see p ..... ) 
Enrichment: 

(see p ..... ) 
Associated 'Metal Deposits: 
Only t w o  prospects k n o ~ r n  in range: 

l) Twin Pigs claims(reported by F. M° Stephens, Dec.,1949), with minor copper mineral- 
i~ation and lead-silver-barite mineralization in andesitic volcanicso (see p ..... ) 

~m~x~lo~,~,~x~-x : ~ _ - ~ :  ::-: 

- 2 )  Several prospects(approx, position-Sect.17,T. 15 S., R. 9 E.) showing barite 
mineral~ation with some sulphides in vo!canics. 

I n t r u s l v e s  : 

(see p ..... ) 

Breccia Pipes: 
W .  P~. L,, (seep.=:.:) 

JL L t 5  953 

Cover Rocks: 
(see p ..... ) 

D E V E L O P M E N T ,  P R O D U C T I O N ,  FACILITIES,  E C O N O M I C  POSITION,  ETC.:  

cc: ~L (%~2) -TAS-LKN-J HC-KGP 
2 M - 1  1-~2*.K 

Date  . . . . . .  5/..I.~[53... By . . . . .  . . . . . . . . . . . . . . . . . . .  

(see p ..... ) 

(see p ..... ) 
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i ~...~.~ 

Mr. Landwehr 

READ AND RETURN 

Ame~le~ 8m~ 

b 

AM~I~N S~LTIN6 AND R~INING ~O~AI~I 
• 'eese~ A~i zena 

March 13, 1992 

Company 
RECEIVED 

,MAR.I 1952 

iNG DEPT. 

Dea Si : 

Y~ahave reques~e~ ~ I  ~repare a summ~my ~fJ~ 

~C.W, 

None of the areas lls~edbelew were examine~ in enough 
detail ~e completely elimi~e them as possible porphyry copper 
prespee~s~ ~e examinations eensis~e~ ~Imarily in ehee~n~ ~he 
leads o~llne~ in y~r letter efJanuary 2, bu~ ef eeu~se ar~v: ' 
interesting possibilities whioh were e~vieus on the gr~un~ were 
.fel~we~ ~p~ 

B~S~ ~ ! i ~  kaelihlzeairen stained granite aria rhyolite 
breee~as des~ribe~byBaneref% were inspected. 

M~mmo~h~, ~~e~t~ Ari~zena~ Abeut 16miles nertheast 
@fBeuse. bro~-s~ained~ewbree~la was examined for the possibility 
ef i~S b ~  mineralize~ i~trusive ~eoeia° 

~t~leshi~ M~ain :~ ~eun~ Arizona. Abeu~ 15 miles northeast 

ef its b~ing a mlnerali~ed In~ruslve ~b~eeci.a. 

Grani~eaa~~, Cal~i.~e~, Ea~ui~a~~Muders~chr~, 
Small steeks of grani~i~~roak intrude~e pro-Cambrian metamorphic 
complex at these leealitles, and were inspeeted for possible alteratie~ 

A silleifled rhyolite 

A brown-stained flew breccia 
might be a mineralized 



. Kenyen ~i~har~ -2- 

~,ibe~ byWilson al Rans'~me was inspeeted~ and 
,~f al~ered In~rusiVes checked. The pessibilitles of .this area 
were briefly ~arized in my letter ts ,y~u dated Mareh Ii,~ 195~. 

~uartzB~S?e ~rec~s,/in the .aPea~'~e~e Ins~eg~ea !~n ~he. hei}e: ~at 
• . ~.~.~-~ 

the ~dlss~,~.Inated. ~ c:~pper pres~ee~s ~i,s~er~ zR ~e oa~a ~eresa 
~ e  e~Ste 

Mary and Casey shafts 
the de.scriptiens 

osltS deseri~e~in the area Were e~e,~ke~ In~uslve re~ks .were 
ehe~keai~f~r.,alterm~le~ 

~e area ~~e~------ was al~erati~n inthe m~nzenite intrusives. WaS ~ as 

" • s .  

A LP/s 

~Arl.z~na. Graniti~ intrusive ~e~ks 

Y~urs ve~? ~ul~, 

Mr. W. R, L ~ d ~ r  .(wi~ a t ~ O ~ s )  ~ 
Mr~ F~ V. Riahard (wlth~a%~achments) 
~,,  L, K. ~£1s~n (with attaehment,s) 

Attachment "A" Index map of Arizona9 showing areas vis~e~ 
A~tachmen~ "B" IBdex map of ~ewMexlc~ sh~w~ng a~eas visite~ 

L 






