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FILE NOTE 

Southwestern Exploration Division 

February I, 1991 

. ~  - Ellison Mine 
Sections I & 12, T9N, R12E 
Diamond Butte 7½ Topo 
W. of Young, Arizona 

A Mr. Bill Sorsen 
Globe, Arizona 
Phone: 602/425-4096 f 

has a gold-silica flux prospect, 
2 veins a) inclined 30 ° , N30W strike 
intersecting b) vertical vein 5'-50' wide. 

Has sent dump material to the Shumway mill at Young, Arizona; 
30 tons averaged O.16 opt go]d. 

Jack Eastlick (retired Inspiration CuCo Chief Geologist), cut 
sample on 6½' average 0.86 opt gold. 

As described the "Hoodoo" prospect is the prospect symbol in 
Section I, north of the Ellison Mine in Section 12 (above Gold Gulch). 

Jeep trail road into property. 

Wants drilling to determine width/grade. 

Review: Saw in PayDirt. 

JDS:mek 
Att. 

cc: W.L. Kurtz 
J.J. Malusa 

James D. Sell 
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MINERAL INVESTIGATION OF TEE HELLS G~TE ROKDLESS API.A, 
GIL~ COUNTY, ARIZONA 

S P R I N G  CREEK M1NING D I S T .  

GILA COUNTY 

By 
Robert A. McColly 

MLA 139-82 
1982 

,i 

This open ~ile repert su=marlzos the results of 
a Bureau of ~{ix~es wilderness study and will bs 
incorporated in a Joint r~.port with the U.S. 
Ga.ologlcal Survey. Th~ report is preli~./nsry 
and has noi: been c~.ited or reviewed for coxd'ormlty 
with the U,S. Bureau of Mines editorial standards, 
Work on this ~tudy was condua~.ed by personnel from 
Intermountaln Field 0pera~iono Cen~er, nuildin~ 20, 
Denvsr Federal Center, De.aver, O3 80225. 
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FORZWO~D 

The U.S. Bureau of Mines and U.S. Geological Survey Jointly conduct 

mineral surveys of land which in the U.S. Forest Service Second Roadless 

Area Review and Evaluation (RA/LE II) program have been designated for furt'~ec 

;~lannlng. These evaluations are used in the RAJIE II program which conforms-; 

wit~-the Multiple-Use Sustalned-Yield Act of 1960 (74 Star. 215; 16 U.S.C. 

528-531), the Forest and Rangeland Renewable Resources Planning Act of [974 

~86 SLat. 476, as amended; 16 U.S.C. 1601 note), and the National F~e~;L 

Hanagement Act of 1976 (90 Star. 2949; 16 U.S.C. 1600 note). Repor,.s ~l 

these surveys provide the President, Congress, the U.S. Forest Scrvlce, and 

:l:e general public with information essential for determining the suitability 

~ f land for inclusion in the National Wilderness Preservation System. 

Thi.,; report is on the Hells Gate Roadless Areal (3-021),~ Gila County, 

~ \ r J  Z O n ~ 1  , 
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MINERAL INVESTIGATION OF THE HELLS GATE ROADLESS AREA, 
GILA COUNTY, ARIZO~IA 

By Robert A. McColly, U.S. Bureau of Mines 

INTRODUCTION 

Fleld examinations of known mineral depositB near the Hells Gate 

~oadless Area were conducted by the U.S. Bureau of Mines during March and 

A[;rll, 1981 and 1982 (fig. i). These studies, which included reconnaissance 

of all mines, prospects, and mineralized areas inside, or within a mile, of 

the, roadless area boundary, were part of a Joint mineral resource appraisal 

made in cooperation with the U.S. Geological Survey. In addition, several 

p~opertles 2 to 5 ml from the area were visited to obtain information useful 

in identifying similar occurrences inside the area. 

During the investigation, a total of 38 samples were taken for analysis. 

.~','~:,c't~', ed samples were analyzed spectrographically for 42 elements, and all 

~,~mple.~ were fire-assayed for gold and silver. Addltiozxal analyses were made 

'-h~:~ other metals or barite were seen or suspected. The results of all analyses 

:~r~ available for public inspection at the Bureau of Mines, Intermountai:~ 

i I J~. OI~erations Center, Denver Federal Center, Denver, Colorado 80225 

Location, size, and geographic setting 

T1 e Hells Gate Roadless Area lles near Payson in northwestern Gila County 

Ar[.'ona~, about 95 ml northeast of Phoenix. The 30,400-acre area is south of the 

>.q~g,.-:llou Rim in the Tonto National Forest, forming an irregular 3 to 5 mi wlde 

s:1-Jp along Tonto Creek from Forest Road 405 to Glsela, a distance of about 

15 n'i. 

Topography is rough and mountainous, Tonto Creek canyon and the side- 

~..::,fons Joining it are lined wlth steep cliffs. Elevations range from 6,000 ft 

:,, ,~r the Mogollon Rim to 3,000 ft along Tonto Creek near Gisela. 

I 
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From Payson, Gisela, and Young, jeep trails and Forest Service roads 

provide access to numerous points along the area perimeter. A few Jeep trails 

extend short distances into the area, but generally access within the area is 

only by foot, horse, or helicopter. 

Mining activity 

The roadless area has no history of mining or mineral production, and no 

a~:tive claims, mines, or prospects were found inside the area boundaries. 

Some prospecting is indicated, based upon a review of mining claim records Ir 

the Gila County courthouse. Approximately 50 mining claims were found with 

descriptions that could place them within the area, but many descriptions arc 

v;-gue or even contradictory. Most of these claims were filed before the ear]'~ 

1930's, and none more recently than the 1950's. Bureau of Land Manageme~.t 

records show no mineral leases, permits, or mining claims active in the area 

,~,; of September 1982. 

MINING DISTRICTS AND MINERALIZED A/LEAS 

Parts of the Green Valley (Payson), and the Spring Creek (Young), mining 

distri,_'ts extend into the Hells Gate Roadless Area, but none of the recorded 

<in,_~ral production from either district can be attributed to the area. Mln,': 

wcrkings a~ the Gisela (Spook) barite deposit, and in Bearhide Canyon provide 

the only evidence of mining within 2 mi of the area. Several properties withln 

a 5-ml radius include occurrences of agate, amethyst, barite, beryllium, copper, 

.~i,I, iron, the rare-earth mineral xenotlme (yttrium phosphate), silver, nnd 

~:I'.i::~m. The knovn deposits of iron, uranium, and yttrium, however, are related 

"o,'c units not found in the area; and though favorable host rocks for 

t ~ r,.~aining minerals occur wiEhin the area, evidence to support £he acLual 

:.,.~:i~[.:-ce of such occurrences is tentative or lacking. 



/ 
Gisela (Spook) barite deposit 

A barite vein, 2 to 4 ft wide in granite, was exposed fo~ over ~" 

along a rldge-top in the ~WI/4, gec. 7, T. 9 N., R. ii E., 2 ~i we:~t ,,f '' 

area (pi I). The deposit is well known, production has occured -~ ,:e,',:~ 

as 1981, and is described by Stewart and Pfister (1960, p. !5-1b) whc ~ 

values of 93.6 percent BaSO4, 3°7 percent SiO2, and 0.5 percent F~.~O~,, ,.,~_:~ 

specific gravity of 4.29. W]len visited in April 1982, the vein had bee,~ ~. t~: 

covered with earth and dump materlal, and the site rehabilitated and ,',~.~, 

Only small pieces of barite float could be found where the mine had b~.[~, c 

of these were collected for assay (table 2, sample 34). Stewart a~ Pfi:~:. 

(1960, p. 12) considered this veln as one of a system of sub-parallel fr~,~ ~r: 

containing barlte that extends south of Payson for about 15 mr, As :~;~l~I~'~ : 

Conway (1976), the str~cture containing barite at the Spook deposit co~ic ~" 

southeastward for at least 2 mi, extendlng into the area. No ba.~[. ~, -, 

¢ w 

found along the projection of this structure, however, within a half-nl!," 

the pit. 

Bearhide Canyon prospects 

Two water-filled shafta and a few shallow surface workings occur i:~ 

24, T. 10-1/2 N., R. 12 E., along a i/2-mi stretch of Bearhlde Ca-:y)n : 

north of the area. None of the ~:ork!ngs appeared to have been active rec,.,~ 

Fourteen Bureau of Hines samp~e.'~ (table 2, samples 3-16) gave aq'.~,~ va!::, 

to 0. i17 ounce goid and 1.9 ou~ce ~ilver per ton. .Minor amount~ ~f ~ 

and malachite were found on some of the dumps, but neither we,: cb~- ,, 

place. Minermlization is as.~;ociated with quartz vei~s and ma~ses oc~'urr~:~. 

granite. There is no record of production from mines in this vlcini~:v~ 

based on observation, production, if any~ was small. Though irregu!a:'. 

veins appear to be near vertical, with an ~verage strike of abo-t !; J 
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Therefore, the veins do not project into the roadless area either along strike 

or down dip. 

Iron~ uraniums and yttrium prospects 

A review of the literature disclosed that iron, uranium, and yttrium 

~,~osp~cts near the Hells Gate Roadless Area are found In host-rocks which are 

absent ~ithln the area. In this category are the Christopher Mountain hematite 

~cposlt In sec. 36, T. Ii N., R. 12 E., (Harrer, 1964, p. 30); the Promontory 

Butte uranium prospect in sec. 24, T. ii N., R. 12 E., (Scarborough, 1981, 

U- 184); and the Diamond Butte xenotlme (yttrium phosphate) occurrence in 

~ec 3, T 9 N. R. 12 E. (Gastil, 1954, p. 280) 

Other prospects 

Several other prospects outside of the area were found and examined, mo~t 

with scant development work, and generally providix~ little pertinent info~a- 

t ion on potential mineral deposits in the area. Included in this group are the 

,~,~:e Hountain agate - amethyst occurrence in sec. 20, T. i0 N., R. II E. 

iPhI!ll~s, [973, p. i); the Baronlte barite prospect in sec. 15, T. IO N., 

~:. : E., (Ste~,,art and Pflster, 1960, p. 18-19); the Bread Pan Canyon beryllium 

~c,~i-,,cc i.,I ;ec. 23, T. 9 N., R. 12 E., (Smith, 1962, p. I); the Royal Flush 

Z~.~i~ip's Knoll) copper prospect in sec. 36, T. I0 N., R. IO E., (Lausen and 

'.~!~ ,, :915, p. 41); the Soldier Camp Creek copper prospects in secs. 25 and 

34 q. 9 N., R. ii E., and sec. 6, T. 8 N., R. 12 E.; placer and vein gold 

Gulch and B~ar~ Cabin Draw in sets, 2, Ii, and 12, T. @ N., 

and a silver prospect near Mud Springs in sec. 36, T. ii N., 

~. l[ E.~ (tables i and 2). None of these extend into the roadless area; 

~, iz .~,r ,ire any similar deposits known to occur within the roadless area. 

CONCLUSIONS 

[~.S. Bureau of Mines studies of the Hells Cats Roadless Area identified 

:~, nl;~ecal occurrences within the area. 
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~h~e I --Mi,~era.i "~-nc~ ~- near ri~e /it]is Cate Roadle_ss Area, Gila County, Arizona 

[Sample z',,~,:abers co['re~po.ud with sample localities shown on pl. I] 

~ample 
number(s) 
table 2 

3-16 

Mine or prospect 
name and location 

Agate Mountain 
prospect SEI/4, 
sec. 20, (unsur- 
veyed) T. i0 N., 
R. Ii E. 

Baronlte prospect 
~i/4, sec. 15 
and NEI/4, 
sec. 16, 
(unsurveyed) 
T. i0 N., 
R. II E. 

Bearhlde Canyon 
prospects ~i/4, 
sec. 24, 
(unsurveyed) 
T. 10-1/2 N., 
R. 12 E. 

Mineral or 
c~modity 
and grade 

Host rock and other geologic 
features controlling 

minerallzatlon 

Agate, 
amethyst. 

Quartz vein, strike 
N 50-60 ° W, dip 

70-80 ° N, exposed 
over 3,000-4,000 ft. 

Barite, 
grade 
unknown. 

Granite, ~J striking 
fractures up to 1 ft 
wlde. 

Copper, 0- 
0.8 pct; 
gold, 0- 
O.117 oz/ 
ton; silver, 
0-1.9 oz/ 
ton. 

Quartz veins, fractures 
in granlts, strike 
N 35" W, dip 90 °. 

Development and 
productlon Reference 

Shallow cut and 
trenches, pro- 
duction small, 
if any. 

Phillips, 
1973, 
p. I. 

None, none Stewart and 
Pflster, 
1960, 
p. 18-19. 

Two water-filled 
shafts, other 
small pits and 
cuts, production 
small, if any. 

None 



Table l.-Hineral deposits near the Hells Gate Roadless Area, Gila County, Arizona-Continued 

C~ 

Sample 
nt=ber(s) 
table 2 

Mine or prospect 
name and location 

Board Cabin Draw- 
Gold Gulch 
prospects 
sees. 2, ii, 
12, T. 9 N., 
R. 12 E. 

Bread Pan Canyon 
prospect 
sees. i3, 14, 
26-28, 33, 34, 
T. 9 N., 
R. 12 E. 

Christopher 
Mountain he~atlte 
depoai~ SEI/4, 
t e e .  36, (unsur- 
veyed) T. ii N., 
~. 12 E. 

Di~n.ond B~tte rare- 
earth occurrence 
SZI/4, sec. 3, 
(unsurveyed) 
T. 9 N., R. !2 E. 

Mineral or 
c ommodl ~y 
and grade 

Gold, grade 
Lmknown. 

Be~ylllum, 
0.14-0.25 
BeO, ave. 
0.19. 

iron, grade 
unkno%~. 

Xenotime 
(yttrium 
phosphate), 
grade 
~tk~owit • 

Host rock and other geologic 
features con=rolltn~ 

mlnerallzatlon 

Quartz veins in metamorphic 
r~ek8, gold placer deposits. 

40-50 ft wide, NW trending 
shear zc~e in schist, 7,000- 
8,000 ft io~. 

Limestone, contact zone with 
d l a b a m e .  

Quartzlte, other geologic 
controls unkno~-n. 

Development and 
productlon Reference 

Numerous small 
pits and cuts. 
Production 
unknown, probably 
small • 

None 

Surface sampling, 
four 500-it, 
diamond-d~ill 
holes. No 
production= 

Smith, 196!, 
p. i. 

~o~e, ~on~. H~Erer~ 
i964, 
p. 30. 

~o~e, ~o~e. Gastfl, 
1954, 
p, 280. 



~ f i f  : '  % ~ . . . . . . . . . .  ~ ~I:~ : ~ a : e  R c ) a d l e s s  A r e a ,  ( ; ~ i a  o o t ,  n t  , A ~ . z . o r ,  a - ~ o r ~ t i n u e d  

s~  ~ - - l : .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  qi fi eYfF o ,- I"  

r,u:,be~'(s) Mine o r  prosi~ect co,~aud[ty 
table 2 name and location and grade 

iIost rock and other geologic 
features controlliD$ 

mineralization 
Development and 

production Reference 

34 

17 -20 

Gisela (Spook) 
deposit ~i/4, 
SeC. 7, 
(unsurveyed) 
T. 9 N., 
R. Ii E. 

Mud Springs 
(llidden Valley) 
prospect ~i/2, 
sec. 36, 
(unsurveyed) 
T. II N., 
R. 12 E. 

Barite, 46.5- 
93.6 pct 
BaSO4; 3.7 
pet StO2; 
0.5 pct 
FeO 3 • 

Silver, 0.5- 
2.9 oz/ton. 

Promontory Butte Uranium, 
prospect NI/2, grade 
sec. 24, unknown. 
T. Ii N., 
R. 12 E. 

~¢~ striking vein in granite, 
exposed over 2,000 ft. 

Shear zone in granite along 
contact with aplite(?) dike. 

Shale, red beds, conglomerate. 

Open pit, or cut 
along vein for 
over I00 ft. 
Site now buried 
and reclaimed. 
Production 
unknown. 

Open cut with 
flooded pit 
or small shaft. 
Production 
u~kno~. 

~O opec-cuts, 
several thousand 
feet of diamond 
drilliag. Under 
500 tons of ore 
produced. 

Stewart and 
Pfister, 
!960, 
p. 12. 

None 

ScarSorough, 
1981, 
p. 184. 



Table l.-Mineral deposits near the llells Gate Roadless Area, Gila County, Arizona-Continued 

" \  

" , .  

Sample 
number(s) 
table 2 

Mine o a" prospect 
name a nd location 

Mineral or 
c ommodi ty 
and grade 

Host rock and other geologic 
features controlling 

mineralizat ion 
Development and 

production Reference 

26-38 

Royal Flush 
(Bishop Knoll) 
prospect NEi/4, 
sec: 36, T. I0 N., 
R. I O E., and 
~i14, sec. 3!, 
T. i 0 N., R. II E° 

Soldi#r-Ca~p Creek 
pros pec t 
se,~:~" 25, 36, 
(uns arveyed) 
T. @ N., R. II E°, 

sec; 6, Z. 8 N., 
R. } 2 go 

Copper, grade 
unknown. 

Copper, 0- 
6.4 pct 
sllver, 
0-1.6 oz/ 
ton. 

Fracture zones and contacts in 
s~hlst and diorite where cu~ 
by basic dikes. 

Schist and ceng!o::arate, oiler 
geologic contro!~; ~1:~:'pou-n. 

One shaft, several 
adits, minor 
surface workings. 
Production 

Three separate 
eite~, four 
~! arts, three 
ad[ts, one open 
cut, other minor 
workings. Pro- 
ductlon unknown. 

L~usen an~ ~ 

Wilson, 
1925, 
p.  41. 

None 



Table 2.-Sample informatipn and asaa 7 data summary 

[Pan. ¢on., panned concentrate; St. sed., stream sediment; NA, 

not applicable; -~ not detected (detection llmlts, 

gold-0.005 oz/ton, silver-0.2 oz/ton)] 

Sample 
& 

No. TYpe 

1 Pan. con. 

2 Pan. con. 

3 Grab 

4 Chip 

5 Chip 

6 Grid 

7 Grab 

8 Gr Id 

9 Chip 

0 Chip 

~ i Chip 

~2 Chip 

'3 Pan, con. 

• - i  ~ ,:I. C O n .  

'", Chip 

' '~ Gcab 

: ,: Ch  i p 

i!~ Ci. ip 

i'} (Th J p 

.(~ ,Chip  

2 i  ] an. con. 

Gold Silver Other 

Width Locatlon oz/ton oz/ton percent 

NA St. sed. - - 

RA St. s~:d. - - 

NA Dump O. I 17 0.9 

1.0 f~ Shaft collar 0.006 0.3 

8.0 ft Outcrop - - 

NA Dump - - 

NA Stock pile 0.024 - 

NA Dump O. 018 - 

6.0 ft Opel, cut - - 

1.5 ft Shaft collar - - 

5.0 ft Shaft collar 0.006 0.6 

8.5 ft Quartz outcrop - 

NA St o sed. - - 

NA St. sed. - - 

RA Quartz outcrop - 0.3 

~ Dump - i .9 

1.0 ft Pit - 2.9 

0.7 ft Pit - 0.7 

3.0 ft Pit - i.I 

b.0 ft Pit - 0.5 

r,~ St. sed. - - 

~L% St. sed. - - 

0 . 8  c o p p e r  

Ii 
4 



( . Table 2.-Samp!e inform,~ti¢~n and a_ssay data mummary_-Contin~:ed 

Sample Gold Silver 
No. Type ~ 'Widt!~ ..... Location .... o_~z/ton , oz/ton 

23 Pan, con. NA St. sed. 

24 Pan, con. NA St. sed. 

25 Pan. con. NA St. sad. 

26 Pan. con. NA St. sed. 

27 Fan. con. NA St, sed. 

28 Pan, con. NA St~ sed. 

29 Pan. con. ~ St, ~d. 

30 Pan, con, NA St, sed. 

31 Pan. con. NA St. sed. 

32 Pan. con. NA St. sed. 

33 Pan. con. NA ~ St, sed. 

34 Grab " " NA Float 

35 Pan. con. NA St, sed. 

36 Grab ~A Du~, 0.3 

37 Chip NA Outcrop - 

38 Grab NA St?.ck pile ..... i..~6. 

Other 

/,6,~ !~;~ 

t 

i2 
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EXPL~qATION OF SYMBOLS FOR MINE AND PROSPECT MAP 

APPROXII.LATE BOUNDARY OF ~-HE HEIIS GATE ROADLESS AREA 

APPF.OXIMATE BOUNDARY OF HINING DISTRICT 

UNPATENTED MINING CLAIMS 

LOCALITY OF STLMPLED OUTCROP--Showing sample number 

LOC~kLITY OF PAN CONCENTRATE S~MPLE--Showing snmple number 

SURFACE OPENINGS--Showlng sample locality number; symbols 
may represent more than one working 

Mine 

Prospect pit or trench 

Shaft 
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DEPARTMENT OF Till-INTEI{IOI.; TO ACCOMPANY MAP MF-164~A 
UNITED STATES GEOLOGICAL SURVEY 

MINERAL RESOURCE POTENTIAL OF THE HELLS GATF ROAI)LESS AREA, 
GILA COUNTY, ARIZONA 

SUMMARY REPORT 

By 

Clay M. Conwayl,,Robert A. MeColly 2, 
Sherman P. M ar~h*, Dolores M. Kulik~,~ 

Ronny A. Martin , and James  E. Kflborn 1 

STUDIES RELATED TO WILDERNESS 

Under the provisions of the Wilderness Act (Public Law 88-577, September 3, 1964) and related acts, the U.S. Geological 
Survey and the U.S. Bureau of Mines have been conducting mineral surveys of wilderness and primitive areas. Areas officially 
designated as "wilderness," "wild," or "canoe" when the act was passed were incorporated into the National Wilderness Preserva- 
tion System, and some of them are presently being studied. The act provided that areas under consideration for wilderness desig- 
nation should be studied for suitability for incorporation into the Wilderness System. The mineral surveys constitute one aspect of 
the suitability studies. The act directs that the results of such surveys are to be made available to the public and be submitted to 
the President and the Congress. This report discusses the results of a mineral survey of the Hells Gate Roadless Area (3-021), 
Tonto National Forest, Gila County, Arizona. The area was classified as a furtimr planning area during the Second Roadless Area 
Review and Evaluation (RARE If) by the U.S. Forest Service, January 1979. 

SUMMARY 

Tin-bearing alkali granite, granophyre, and rhyolite of Early Proterozoic age underlie most of the Hells Gate Roadless 
Area. On the basis of geologic and geochemical evidence, a low to moderate resource potential exists for tin along the north and 
west margins of the area in the upper part of a granite body and in struzturaUy overlying granophyre. A low resource potential for 
tin exists in central to southern parts of the area in intrusive and extrusive rhyolite. The resource potential for barite in veins 
along Tertiary faults is low. Except for geochemical data, there is no evidence of resource potential for gold, silver, copper, and 
lead in the area. 

INTRODUCTION 

GEOGRAPHIC SETTING 

The Hells Gate Roadless Area comprises approximate- 
ly 31,200 acres in the northern part of the Tonto National 
Forest in Gila County, Ariz. (fig. 1). The area is roughly a 4- 
by 15-mi strip along a deeply incised segment of upper Tonto 
Creek. Elevations range from 3,000 ft in the lower gorge to 
6,000 ft in hills above the upper gorge; local relief in the 
canyon is commonly ~reater than 1,000 ft. The roadless area 
lies in the central part of Tonto Basin which consists of Tonto 
Creek and its tributaries draining the Mogotlon Rim and the 
northern Sierra Aneha between Payson and Young. 

The roadless area may be reached by four-wheel-drive 
trails from Little Green Valley on the north and from Plea- 
sant Valley on the southeast. These roads are connected by a 
pack trail that crosses the area at Hells Gate (the confluence 
of Tonto and Haigler Creeks); descent into the Tonto Creek 
gorge is difficult elsewhere. A good dirt road from the 
Chamberlain Trail extends to the Ellinwood Ranch on Gordon 
Creek, 1.5 mi east of the roadless area. A four-wheel-drive 
track extends from there westward nearly to Hells Gate. The 
southwestern part of the area can be reached by a four- 
wheel-drive road from Arizona Highway 260 a few miles east 
of Star Valley to Houston Pocket near Tonto Creek. 

Vegetation is light to moderately dense. Intermediate 
to higher elevations are forested with pinion pine, alligator 
juniper, several varieties of oak, and stands of ponderosa pine 
above 5,000 ft. Succulents, cactus, and ehapparal are com- 
mon at lower elevations. Soil cover is light and bedrock 
exposure is excellent. 

MINING ACTIVITY 

Little mineral exploitation has occurred in the Tonto 
Basin. There was a short period of moderately successful 
small-scale gold mining in the late 1800's in Proterozoic 
diorite south and west of Payson. A few small base- and 
precious-metal mines have operated intermittently in 
Proterozoic volcanic and elastic strata south and east of the 
roadless area. A small barite vein a few miles west of the 
roadless area was mined in the 1970's. There are no active 
claims in the roadless area and only a few small prospect pits. 

CURRENT INVESTIGATION 

From 1980 through 1982 the U.S. Geological Survey 
and the U.S. Bureau of Mines conducted geologic mapping, a 
geochemical survey of rocks and drainage sediments, gravity 
and aeromagnetie surveys, and investigations of mines, pros- 
pects, and mining history. This report summarizes the 
findings of these surveys as they pertain to the mineral 
resource potential of the Hells Gate Roadless Area. 

GEOLOGY, GEOCHEMISTRY, AND GEOPHYSICS 
PERTAINING TO MINERAL RESOURCE ASSESSMENT 

GEOLOGY 

The Hells Gate Roadless Area is underlain entirely by 
rocks of Early Proterozoie age (1.7 b.y.) and small local 
deposits of unconsolidated Tertiary and Quaternary gravel 
and sand (see simplified geologic base of resource potential 
map). The Middle Proterozoic Apache Group (1.2 b.y.) and 

~U.S. G e o l o g i c a l  Survey 
U.S.  Bureau of Mines 

4SARcO 
LIBRARy 



Paleozoic sedimentary rocks are widely exposed within a few 
miles of the roadless area. The Apache Group rests unconfor- 
mably on the Early Proterozoic basement, and the Paleozoic 
rocks rest unconformably on both the Apache Group and the 
Early Proterozoic rocks. Following late Tertiary normal 
faulting and the consequent development of the Mogollon Rim 
and the central Arizona mountain and valley terrane, both the 
Apache Group and the Paleozoic strata were eroded from the 
Hells Gate area. Some sand and gravel deposits in the road- 
less area rest upon Tertiary faults and were probably deposi- 
ted by ancestral streams of the Tonto Creek drainage 
system. However, some deposits, especially the thicker 
deposits at higher elevations, may be equivalent to extensive 
upper Miocene deposits west of Payson which predate the 
Tertiary faulting. 

Early Proterozoic rocks in the vicinity of the roadless 
area were briefly discussed by Darton (1925), Lausen and 
Wilson (1925), Wilson (1922, 1939), and Putman and Burnham 
(1963). The first detailed study of the Proterozoic rocks in 
the area was by Gastil (1958), who mapped eastern parts of 
the Hells Gate Roadless Area. He found that extrusive 
rhyolite which is widely exposed in the area is one of the 
uppermost units in a stratigraphic succession which is exposed 
mostly southeast of the area. He postulated that this rhyolite 
and the extensive intrusive rhyolite, granophyre, and granite 
of the Tonto Basin area were genetically and temporally 
related. Conway (1976) mapped all except a small southern 
part of the Hells Gate area and found that a quartzite in the 
area rests depositionaUy on the extrusive rhyolite. He refin- 
ed and documented the stratigraphy and structure of the area 
and described the physical and petrogenetic evolution of the 
deeply eroded volcanic complex composed of rhyolite, grano- 
phyre, and granite. This work supports Gastil's suggested 
cogenetie relation for the felsie igneous rocks. 

Early Proterozoie stratified rocks and sheets of intru- 
sive rocks exposed in the Hells Gate Roadless Area occupy 
the axis of a broad northeast-trendlng synclinorium. Quart- 
zite (Xq) and underlying alkalie extrusive rhyolite (Xer) 
constitute the upper third of a 20,000-ft-thick stratified 
sequence exposed in the axis and southeast limb of the syncli- 
norium. Sedimentary, voleaniclastic, and volcanic rocks (Xsv) 
of the lower two-thirds of the sequence lie outside the Hells 
Gate Roadless Area. Intrusive alkalic rhyolite (Xir), grano- 
phyre (Xgp), and granite (Xg) occupy the axis and northwest- 
ern limb of the synclinorium and were intruded beneath and 
into the extrusive rhyolite and quartzite. 

The extrusive rhyolite and associated hypabyssal felsic 
rocks constitute a volcanic complex which evolved at a basin 
margin whose constructs were largely emergent, and most of 
the extrusive rhyolite is terrestrial ash-flow tuff. Quartz 
arenite was deposited in high-energy fluvial or marine 
environments both before and after the major eruptive epi- 
sode. 

A diorite-gabbro complex (Xd) with pendants of volca- 
nic and volcaniclastic rocks is exposed a few miles west of 
the Hells Gate Roadless Area. These rocks are older than the 
granite and granophyre and arc possibly older than the strati- 
fied sequence described above. 

Folds of the synclinorium and thrust faults in Tonto 
Basin developed in a Proterozoic compressional event (Mazat- 
zal orogeny, Wilson, 1939). Stratified rocks are openly to 
isocllnally folded and weakly to intensely foliated. Massive 
igneous and quartzlte bodies are weakly to imperceptibly 
foiiated. During this orogenic event the Proterozoic rocks of 
the region were metamorphosed in the greenschist facies. 
Northeast- to north-trending faults, possibly representing a 
late stage ol the Mazatzal orogeny (Conway and others, 1982) 
have normal to left-lateral components of offset. 

The northeast- to north-trending faults are locally 
occupied by veins of white quartz or quat'tz-healed fault 
breccia as much as 12 ft wide. Locally, the country rocks are 
extensively altered (apparently hematitized and sericitized) 
near the quartz veins. No prospects were found in the veins 
or altered rock. Samples from several quartz veins and 
nearby altered rocks within the roadlcss area yielded no 
anomalous metal values; however, quartz veins at Bearhide 
Canyon, 1 mi north of the road|ess aren, :~re mineralized. 
Thrust faults both within and west of the Hells (~ate Roadle~s 

Area contain local extensive breccia zones which are healed 
with silica and hematite. Agate is abundant in the fault 
breccia at Agate Mountain 1 mi west of the roadless area. 
Analyses of these rocks yielded no anomalous metal values. 

Both primary (magmatic) and secondary (hydrothermal) 
characteristics of the felsie igneous rocks, particularly the 
granite, suggest potentially ore-forming conditions. Ubiqui- 
tous fluorite, disseminated tourmaline in some units, and 
miarolitie cavities in many units indicate the magma was 
volatile rich (Conway, 1976). Paucity of pegmatites in the 
granite may be explained by the high-level of intrusion where 
fluids readily migrated upward under low lithostatie 
pressure. One of the oldest extrusive rhyolites (southeast of 
the Hells Gate Roadless Area) contains topaz. Fluorite, 
tourmaline, and topaz are minerals commonly formed from 
volatile-rich highly differentiated magmas which may accom- 
pany enrichments in lithophile elements (Taylor, 1979; Burt 
and others, 1982). 

The extrusive rhyolite and associated hypabyssal rocks 
are extensively altered. Primary ferromagnesian minerals 
have been almost universally converted to hematite and 
either muscovite or sericite. The hematite is finely divided 
and disseminated, particularly in feldspar equilibrated at very 
low temperatures. In the upper parts of the granite, rare 
massive tourmalinization indicates flooding by hydrothermal 
fluids. These alterations probably accompanied hydrothermal 
activity during the active history of the volcanic complex. 

DRAINAGE-SEDIMENT GEOCHEMISTRY 

Sediment samples were taken at 85 sites chosen to 
allow reconnaissance analysis o k detritus representing all 
small drainage systems (0.2-1 mi =) in the roadless area. In 
the field, loose sediments were screened to pass 9 mesh. 
From these samples, the minas-80-mesh fraction was separa- 
ted in the laboratory for semiquantitative spectrographic 
analysis; these analyses are referred to in this report as bulk- 
sediment analyses. A heavy-mineral sample was also collect- 
ed at each site by hand panning. In the laboratory, magnetic 
minerals were removed from these samples with a hand 
magnet, and a further separation of heavy minerals was made 
with the heavy liquid bromoform (specific gravity 2.86). 
Ferromagnesian silicate minerals were then removed from 
the samples with the Frantz isodynamic separator at a setting 
of 0.6 amperes. This high-density fraction was then fused in 
a tetra-borate flux in preparation for semiquantitative 
spectrographic analysis. Dilution by the flux results in an 
approximately two-fold increase in detection level over that 
for the bulk-sediment analyses (see tables 1 and 2). Analyses 
of the heavy-mineral concentrates are referred to in this 
report as concentrate analyses. All bulk-sediment samples 
and 79 panned-concentrate samples (insufficient material for 
6 samples) were analyzed for thirty-one elements. In the 
following sections and in the explanation on the accompany- 
ing mineral resource potential map, analyses for certain 
elements in certain areas are referred to as being "high" or 
"anomalous." Levels for given elements considered to be 
"high" or "anomalous" for the purpose of this report are 
indicated in tables 1 and 2. 

The tin suite 

Heavy-mineral concentrates in most of the roadless 
area are charPc~erized by high values of tin, beryllium, 
niobium, lanthanum, and yttrium (the tin suite). Boron is 
locally high in both bulk sediments and concentrates. The 
distribution of these elemants clearly indicates their source 
as the silicic igneous units, granite, granophyre, and intrusive 
and extrusive rhyolite, which underlie most of the area. The 
highest concentrations are from drainages underlain by the 
upper part of the granite pluton and by granophyre. 

Cassiterite, identified in the panned concentrates, is 
probably the source of the tin. Beryllium, niobium, lantha- 
num, and yttrium may reside in the cassiterite or in other 
nonmagnetic heavy minerals such as zircon, xenotime, or 
monazite. The source of the cassiterite is unknown; it may 
be sparsely disseminated hl the igneous rocks. However, 
~ome drainages contain unusually high ~Lmounts of tin anci 



other elements, which suggests timt Kreisen zones may be 
present. 

Areas of low to moderate (Sn I) and low (Sn 2) resource 
potential for tin and criteria for their classification are 
shown on the accompanying mineral resource potential map. 
Area Sn I has, in addition to higher tin, beryllium, niobium, 
and yttrium in panned concentrates (fig. 2), local high values 
of niobium~ lanthanum, yttrium, lead, and tin in bulk sedi- 
ments. High copper and bismuth values were meusured in a 
few panned concentrates. Area Sn 2 is characterized by 
generally lower concentrations of tin~ beryllium, niobium, and 
yttrium and higher concentrations of lanthanum in concen- 
trates (fig. 2). 

Five localities (areas I-5, accompanying map sheet and 
fig. 3) are characterized by unusually high concentrations of 
the tin suite and of other metals in panned concentrates and 
(or) bulk-sediment samples. Four are outside the roadless 
area but within area Sn I and one is within the roadless area in 
area Sn 2. 

North of Gisela two adjacent sampled drainages (area 
I, drainages outlined on map) have anomalous values of a 
remarkably large suite of elements. There are high contents 
of t in,  beryllium, niobium, lanthanum, yttrium, arsenic, 
thorium, molybdenum, bismuth, and barium in the panned 
concentrates, and high contents of niobium, lanthanum, 
yttrium, lead, molybdenum, thorium, tin, and iron in the bulk 
sediments. A quartz vein along the north-northeast-trending 
fault which crosses the northern of the two drainage areas is 
not a likely source of these anomalies because it does not 
have high metal contents. 

Two to three miles west of tile roadless area near the 
Baronite barite prospect, several adjoining drainage systems 
(within area 2) contain high values of lanthanum, niobium, 
silver, copper, lead, arsenic, and barium in panned concen- 
trates. Bulk sediments yielded high amounts of silver, 
copper, lead, niobium, and yttrium. The high copper contents 
are the only anomalous buli¢-sediment copper values in the 
entire study area. The sediments are from a large area in the 
granite which is extensively oxidized and possibly 
brecciated. The widespread iron oxide mineFals may have 
formed from alteration of sulfides. Original mineralization 
may be related to the nearby Agate Mountain thrust fault, 
but samples of fault breccia containing silica and hematite 
cement from the thrust fault at Agate Mountain, 2 1/2 mi to 
the southwest, have no anomalous metal values. 

The mineralized area at Mud Spring (area 3) is defined 
on the basis of prospect pits and indications of mineralization 
and alteration. No stream sediments were collected from 
drainages in this area. 

Panned-concentrate samples from two drainages in the 
vicinity of the Bearhide Canyon copper-gold-silver prospects 
(.area 4) have high values of tin, beryllium, yttrium, tungsten, 
boron, and thorium. Bulk-sediment samples have high values 
of thorium, lead, tin, boron, and silver. Most high values 
including those for silver are not from the Bearhide Canyon 
drainage, however, which suggests that the metal content of 
the sediment samples may be related to mineralization in the 
late Miocene fault that passes through both drainages rather 
than to the mineralization at the Bearhide Canyon prospects. 

North and south of Tonto Creek a few miles west of 
Hells Gate, panned concentrates from a number of drainages 
(area 5) yielded slightly anomalous contents of tin, beryllium, 
lanthanum, yttrium, niobium, silver, thorium, and boron. 
Bulk-sediment samples from the same area have high 
contents of lead, silver, bismuth, manganese, and titanium. 
Dump material from a shallow shaft in area 5 along Tonto 
Creek has been washed away. The nature of the presumed 
mineralization was not determined. 

Barite, tungsten, and lead 

Three zones of high barium values in concentrates are 
shown on the mineral resource potential map. These zones 
coincide closely with east-west Miocene faults. The Gisela 
(Spook) barite mine and Baronite barite prospect lie on or 
near Miocene faults in these zones. The northern two zones 
are well defined and correspond closely with the Star Valley 
fault and with a southwestward extrapolation of the Mud 

Spring fault. Faults (not shown on the map) in the vicinity of 
Ilells Gate may be part of a fault system connected to the 
~lud Spring f~,ult. The broad, less well-defined southern 
barium zone contains the Willow Spring fault on which the 
Gisela (Spook) barite deposit occurs. Several samples from 
drainages eastward on this fault are low in barite. 

Tungsten and lead contents in panned concentrates 
also tend to be higher in the vicinity of the Miocene faults 
although the anomalies are not as pronounced as are the 
barium anomalies. The tungsten content in most samples is 
below the detection level (10O ppm). Of the 13 samples in 
wilich tungsten was measured (100 to 500 ppm), 10 are in the 
high barium zones and 11 are from drainages crossed by 
Miocene faults (including one sample on the Diamond Rim 
fault). 

Chromium, nickel, and vanadium 

In two localities (areas 6 and 7), each with two drain- 
age samples, bulk sediments contain anomalously iligh values 
of.chromium, nickel, and vanadium. In area 6 cobalt is also 
high. In both areas bulk sediments also have high values of 
iron and manganese and in area 7 they contain high values of 
calcium an(J magnesium. The absence in the panned concen- 
trates of anomalies for these elements, except for calcium 
and magnesium, indicates that the metals are in a magnetic 
iron-rich phase. Numerous bulk samples with comparable iron 
levels collected elsewhere in the area do not have the anoma- 
lous suite of chromium, nickel, vanadium, and cobalt. These 
samples contain only a few scattered high values, usually of 
only one of these elements. 

Concentrations of chromium, nickel, cobalt, and 
vanadium are commonly associated w i t h  iron- and 
magnesium-rich marie and ultramafie rocks. Area 6 is under- 
lain mostly by Tertiary and Quaternary gravel and sand, with 
minor felsic igneous rocks, and area 7 is underlain by felsic 
igneous rocks. Numerous other drainages underlain by the 
same geologic units have no such anomalies. The sources of 
the ferro-alloy metals are not known, but are surely small. 

Gold 

A number of old claims along Tonto Creek may have 
been worked for placer gold. Gold was not detected (detec- 
tion limit 0.15 ppm) in 16 samples of panned heavy-mineral 
concentrates taken along the length of Tonto Creek in the 
roadless area. 

Yttrium 

Authigenic xenotime (yttrium phosphate) occurs in the 
Apache Group capping Diamond Butte one mile east of the 
roadless area (Gastil, 1954). Drainage-sediment samples from 
the southeast slope of Diamond Butte, apparently beneath the 
xenotime occurrence, do not contain anomalous yttrium. 

GEOPIIYSICS 

A complete Bouguer gravity map and an aeromagnetic 
map (flight level 1,000-ft terrain clearance) were constructed 
for the Tonto Basin area. For the most part, the maps 
systematically reflect mapped rock types and generally 
confirm the interpretive projections of these rock types to 
depths of 10,000 ft (structural cross sections, Conway, 
1976). The major geophysical features trend northeastward, 
reflecting the Proterozoic structural grain. 

The major features of the Hells Gate gravity map are 
gravity lows in the northern two-thirds of the area, a re- 
sponse to low-density granite, granophyre, and rhyolite. An 
increase in gravity values southward reflects the more dense 
sedimentary and volcanic rocks stratigraphically beneath the 
rhyolite. The lowest gravity values define a crude gravity 
trough trending northeastward over the Tonto Basin syncline 
which is underlain by several thousand feet of low-density 
quartzite and rhyolite. Northwestward-trending gradients 
southeast of the roadless area probably reflect stratigraphic 
and structural complexities. 

The aeromagnetie map has more resolution, relative to 



geologic features, than the gravity map. A series of north- 
easterly alined magnetic lows conform with thick quartzite 
and rhyolite and mark the axis of the Tonto Basin syncline. A 
parallel magnetic ridge immediately southeast of the roadless 
area coincides with a thick section of marie voleanie rocks in 
an anticline. A parallel magnetic trough lying farther to the 
southeast and across a major northeast-trending Proterozoic 
fault overlies rhyolite. 

Magnetic highs in the Green Valley Hills in the north- 
western part of the roadless area coincide closely with a 
subunit of the intrusive rhyolite which contains mafic xeno- 
liths. The broad magnetie high is presumably due to the 
xenoliths, but sharp internal magnetic peaks may indicate 
mafic bodies, possibly the source of the xenoliths, in the 
subsurface. In granite, west of the Hells Gate Roadless Area, 
some local magnetic highs are due to small Tertiary basaltic 
plugs (not shown on accompanying map); others are unex- 
plained. The northwest-trending intrusive contact between 
the granite and the diorite-gabbro body to the southwest is 
marked by a strong gradient between a magnetic trough to 
the northeast and a magnetic ridge to the southwest. Field 
relations indicate the granite and diorite-gabbro contact dips 
gently southward. Anomalies with strong gradients over this 
contact are also conspicuous features on regional gravity 
(West and Sumner, 1973) and aeromagnetic (Sauck and 
Sumner, 1970) maps. 

Geophysical features show no apparent relation to 
potentially mineralized zones in the Hells Gate area except 
that locally they weakly reflect the Miocene faults. West of 
the Hells Gate Roadless Area there is a pronounced embay- 
merit into the east margin of the magnetic high over the 
diorite-gabbro body. This magnetic low coincides with the 
Royal Flush mine area and may be due to alteration associa- 
ted with mineralization and (or) faulting, or, alternatively, to 
the presence of pendants (incompletely mapped just south- 
ward) low in magnetic minerals. 

MINING DISTRICTS AND MINERALIZATION 

A search was made of all public mining and claim 
records and of literature pertaining to mineralization in the 
Hells Gate Roadless Area and vicinity (McColly, 1982). All 
known mines, prospects, and mineralized areas inside or 
within a mile of the roadless-area boundary were examined 
and sampled. In addition, several mines and prospects 2 to 5 
mi from the area were visited and sampled to obtain compar- 
ative data. 

The Hells Gate I~oadless Area has no history of mining 
or mineral production, and no active mines, claims, or pro- 
spects were found. Some prospecting is indicated from a 
review of mining-claim records in the Gila County 
courthouse. Approximately 50 mining claims were found with 
descriptions that could place them within the roadless area, 
but descriptions are often vague or even contradictory. Most 
of these claims were filed before the early 1930's, an~1 none 
more recently than the 1950's. U.S. Bureau of Land Manage- 
ment records show no mineral leases, permits, or mining 
claims active in the area as oC September 1982. 

MININ G DUSTRICTS A N D M IN E l~ ~\ I,LZED A i~F~ ~S 

Parts of the Orean Valley (Payson) and the Spring 
Creek (Young) mining di~tricLs extend into the llells Gate 
Roadless Area, but none of the recorded mineral production 
from either district can be attributed to tile roadless area. 
Mine workings at the Gisela (Spook) barite mine and in Bear- 
hide Canyon constitute the only mining within 2 mi of the 
area. Several mineral occurrences within a 5-mi radius 
include agate, amethyst, barite, beryllium, copper, gold, iron, 
yttrium, silver, and uranium. These occurrences, locations, 
and host rocks are given in the list of mines and prospects on 
the accompanyin~ map sheet and are briefly described below. 

Gisela (Spook) barite ,nine 

A 2- to -l-f t-wide b~irite vein occurs along a fault 
between ,.rranite and dieritc '~t the ¢;isela (Spc)ok) barite mine 
2 mi west of the roadlc~s area. Pr~dm.tion occ'Irred ,~s 

recently as 1981. Stewart and Pfister (1960, p. 15-16) cite 
values for the ore of 93.6 percent BaSO4, 3.7 percent S~02, 
and 0.5 percent Feo0o, with a specific gravity of 4.29. The 
veto was originally exposed for over 100 ft along a mdge top, 
but in April 1982 it was totally covered with earth and dump 
material and the site was rehabilitated and seeded. Small 
pieces of barite float were found where the mine had been. 
Stewart and Pfister (1960, p. 12) considered this vein to be 
part of a system of subparallel fractures containing barite 
that extends south of Payson for about 15 mi. As mapped by 
Conway (1976), the Willow Spring fault, which contains the 
barite at the Spook deposit, continues southeastward for at 
least 2 mi extending into the Hells Gate Roadless Area. No 
barite was found along the projection of this fault within one- 
half mile of the pit. 

Bearhide Canyon prospect 

Two water-filled shafts and a few shallow surface 
workings occur along a 1/2-mi stretch of Bearhide Canyon 
just north of the roadless area. None appear to have been 
worked recently. Samples of mineralized dump material 
contain as much as 4 ppm gold and 60 ppm silver. Minor 
amounts of azurite and malachite were found on some of the 
dumps, but neither was observed in place. .~ineralization is 
associated with quartz veins and pods occurring in granite. 
There is no recorded production and if any production 
occurred it was probably minor. 

Mud Spring prospect 

A prospect pit on a small quartz vein in altered granite 
occurs at Mud Spring (area 3) one mile west of the roadless 
area. Samples of mineralized rock contain as much as 500 
ppm silver, 1.7 percent lead, 1 percent arsenic, 300 ppm zinc, 
50 ppm antimony, 0.5 ppm tellurium, and 140 ppm bismuth. 
This occurrence is the only mineralized greisen-like zone 
found in the felsic igneous rocks in the study area. It is in the 
area of low resource potential for tin (Snl), as defined by 
drainage-sediment geochemistry, but the drainage in which it 
occurs was not sampled. The mineralized samples at the 
prospect are not enriched in the tin-suite elements. A 
tourmaline-bearing phase of the granite is exposed about 306 
ft west of the prospect. Nea r  the prospect, mostly 
southward~ granite and granophyre are locally sericitized or~ 
rarely, tourmalinized. Smal l  heavily oxidized areas 
containing iron oxide minerals replacing pyrite also are 
exposed in the granite. 

Other mines and mineral occurrences 

Mines and prospects of the Spring Creek mining dis- 
trict south and east of the roadless area are in Early Protero- 
zoie stratified rocks that are not exposed within the roadless 
area. Most prospects are in small precious- and base-metal 
occurrences in fault-associated quartz veins or in highly 
foliated and sheared fine-grained incompetent rocks (see list 
of mines and prospects, accompanying map sheet). 
Exceptions are the Fred Pranty mine which may be in a base- 
metal massive sulfide deposit (M. E. Donnelly, oral commun. 
1981) and the Breadpan Canyon beryllium prospect, which is 
associated with shearing near a major northeast-trending 
Proterozoic fault, but which has no base- or precious-metal 
enrichment. 

Mineralized samples from most of these occurrences 
were analyzed; the analyses indicate that the base- and 
precious-metal occurrences were explored primarily for gold, 
silver, and copper, or combinations thereof. Lead and zinc 
are moderately enriched at a mine near Ernie Tank. These 
deposits are also commonly enriched in arsenic, boron, teLlu- 
rium, antimony, and mercury. 

The l{oyal Flush mine west of the roadless area was 
not examined. Metals sought in this urea were copper and 
possibly gold (Lausen and Wilson, 1925). ~,lineralization is 
probably similar to that in the diorite west and south of 
Payson where metal-bearing quartz veins are localized on 
Miocene t'aults nnd, to a lesser degree, ;dons Proterozoie 
faults (c. ~t. C.onwny, unpub, dnt~,, 19811). 
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ANALYSIS OF TIlE MINERAIAZATION 

TI IE PII()TEI~.OZ()IC \IAlS~,IATIC SYSFE',! 

The distribution~ of the l i thophile e lements  tin, beryl-  
lium, h|nthanun~, niobium, and y t t r ium in the parmed concen-  
t r a t e s  from the t le l ls  Gate R.oadless Area c lear ly  indica te  
that  the s i l ic ic  a lka l ic  rocks are enriched in these meta l s  and 
that the greatest enrichments are in the upper parts of the 
granite body and possibly in the granophyre. All the silicic 
units in the area are similar in composition and appear to 
have formed from highly evolved, volatile-ricI~ magmas, but 
the granite and granophyre appear to bc exceptional in this 
regard. Thc large granite body likely differentiated in place 
as indicated by compositional gradation in major oxides and 
evidence for upward accumulntion of volatiles (Conway, 
1976). Ubiquitous miarolitic eawtte~ are evidence of cxsolu- 
tion of volatiles in the Kranophyre. There can be little doubt 
that the anomalous metal content of these rocks is the result 
of magmatic processes, either extreme diflerentiation or 
very limited partial melting ar a combination thereof. How- 
ever, evidence for ultimate concentratmn of the tin by the 
magmatic (or magmatic-hydrothermal) system into greisen 
zones has not yet been found. 

The question arises whether the Mud Spring ~reisen(?), 
which is not enriched in the tin suite, is related to the em- 
placement and cooling of the felsie igneous rocks. Given the 
well-known phenomenon of metal zonation in ore deposits, it 
is possible that the metals found at Mud Spring might belong 
to an outer mineralized zone with tin concentrated in an 
inner or lower zone. This may be unrelated to the apparent 
concentration of tin (area Sn I) in the immediate vicinity of 
Mud Spring, but would require a complex history of multiple 
episodes of grnnite magma-related mineralization. Likewise, 
the mineral occurrences south of the Hells Gate Roadless 
Area may also be high-level products of a tin-mineralizing 
system, again genetically related to granite. Enrichments of 
major and trace metals (Ag, Pb, As, Sb, and Te) in these 
occurrences are similar to the Mud Spring metal suite and 
support a common origin. Concentration of beryllium, one of 
the tin-suite elements, in Breadpan Canyon may also support 
this model. 

Other lines of evidence suggest that the mineralization 
south of the llells Gate Roadless Area, and possibly that at 
Mud Spring: is not related to emplacement and cooling of 
granite, lleterogcneity among the southern deposits favors 
mult ip le  causes of origin. As s ta ted  above the deposi t  a t  the 
Fred Pranty  mine may be volcanogenie.  Most of the occur-  
rences  are many miles from exposures of the alkal i  g ran i t e  
and are hundreds of fee t  down sec t ion  and l a t e r a l l y  far  re -  
moved from the known s i te  of g ran i t e  intrusion (Conway, 
1976). Minera l iza t ion  at Mud Spring and also a t  Bearhide 
Canyon is possibly related to the system of northeast-trend- 
ing Proterozoic faults in the area. Mineralization clearly 
related to this fauit system was not found within the £1ells 
Gate Roadless -\rea, but the Deadman fault, interpreted to 
belong to this fault system (Conway and others, 1982), is 
mineralized in the Mazatzat Wilderness 20 mi to the west 
(Wrucke and others, 1983). These faults formed after the 
folding and thrust faulting in the region and must therefore 
considerably postdate the intrusion and consolidation of the 
regional alkali granite complex. Tilerefore, any mineraliza- 
tion on these faults must be unrelated to alkali magmatism 
and related processes. 

The silicic volcanic and hypabyssal complex exposed in 
Tonto Basin extends westward into the northern Mazatzal 
Mountains where  panned concentrates a l s o  yielded 
anomalously high amounts of tin-suite elements (Wrucke and 
others, 1983). Base- and precious-metal mineralization also 
occurs both in alkali granite and in volcanic and volcaniclas- 
tic rocks to the south. Some mineralization in these strati- 
fied rocks is clearly volcanogenie (Conway, 1983). The types 
and distributions of mineralization in the Mazatzal Mountains 
are analogous to those in the Tonto Basin. Wrucke and others 

(19~3) sugges ted  that  the tin and the base-  ,rod precious- 
metal miner~dization in the 7.ranit,:, ~md in so,he eases in ti le 
s t ra t i f ied  rock.'4, may be a t tmlmted 'w the ~ranite.  

Metal pr,,vinees el' bel ls in which cer ta in  t race ele- 
ments in sulf ides are hitch reg:n'dless of age or type of 
minera l izat ion occur in the ~outhwestarn U.S. and Mexico 
(Burnham, 1959). These belts apparent ly re f l ec t  deep crustal 
character is t ics.  The Tonto Basin-Muzatzal Mountains area 
lies on n nor thwest- t rending regional belt defined by high 
amounts of  t in in chalcopyr i te.  The highest value (8,000 ppm) 
of t in in ehaleopyr i te in the southwestern U.S. and Mexico 
comes f rom the northeastern Mazatzal  Mountains (Burnham, 
1959). These data may be important in evaluating the metal- 
logenesis of the Tonto Ilasin-Mazatzal Mountains region. 
Similarities in major- and trace-metal contents of mineral 
occurrences in the granite and in the stratified rocks to the 
south may reflect a unique crustal metal chemistry under- 
lying a "Burnham" mineral belt and do not necessarily support 
a common origin related to mineralizing action within ancl 
immedia t e ly  above the high-mw.q gran i t ic  rocks.  

TERTIAI~Y FAUI.I'ING 4ND MAGMATIS\I 

The occurrence  of ba r i t e  veins along or in close proxi- 
mity to l a te  Miocene faul ts ,  and high barium values  from 
panned concentrates in zones closely coincident with these 
faults, requires a mineralizing process controUed at least in 
part by the faults. The panned-concentrate data also suggest 
that tungsten and possibly lead were concentrated along these 
faults. 

Metal-bearing solutions presumably rose along the 
porous fault zones and, upon cooling~ precipitated barite and 
associated metals. In central Arizona, particularly west of 
Tonto Basin, there was extensive late Miocene volcanic acti- 
vity. Although only a few basalt plugs are present in the 
vicinity west of Hells Gate R.oadleas Area, the magmatic 
episode may have provided enough heat to generate the late 
Miocene mineralization. Gold mineralization in the diorite- 
gabbro complex south and west of Payson was controlled in 
part by the same system of faults and likely was generated in 
the same episode. Possibly the barium, tungsten, and lead 
were dissolved by waters circulating through the granite, and 
the gold by waters circulating through the diorite. Tungsten 
is commonly associated with tin (Rose and others, 1979; 
Taylor, 1979) and, although it was not found to be anomalous 
in the drainage-sediment study, it may have been sufficiently 
enriched in the granite to allow ready extraction for a sec- 
ondary enrichment. 

Anomalous amounts of mercury were found in a few of 
the southern precious- and base-metal occurrences. Mercury 
deposits in roughly equivalent strata in the central Mazatzal 
Mountains were probably formed as a result of late Tertiary 
volcanic activity (Ransome, 1915; Faick, 1958; Wrueke and 
others, 1983). Possibly some of the base- and precious-metal 
mineralization south of the Hells Gate Roadless Area is also 
late Tertiary in age. 

ASSESSMENT OF MINERAL RESOURCE POTENTIAL 

There has been no mining and little prospecting and 
claim filing in the Hells Gate R.oadless Area. Nevertheless, 
findings of this study indicate there is ~ low potential for 
several resources, notably tin, in the area (fig. 3). 

The roadless area is largely underlain by a regionally 
extensive suite of silicic alkalic igneous rocks. The magmati- 
rally evolved compositions of these rocks, the widespread 
fluorite~ the local occurrence of the volatile- and lithophile- 
rich minerals topaz and tourmaline, and the evidence for 
vapor exsolution and hydrothermal activity are common 
characteristics of tin-bearing granites in many parts of the 
world (Taylor, 1979; Evans, 1982). The presence of anomalous 
tin in the silieic alkalic rocks~ both in the Hells Gate area and 
in the Mazatzal Wilderness, is demonstrated by analysis of 
drainage sediments. The resource potential for tin and 
associated metals is low. Upper parts of the granite and the 
overlying granophyre, which have the greatest potential for 
tin, crop out along the north and southwest margins of the 
roadless area and dip beneath it. Th~s zone should be further 



examined for the presence of greisen-type mineralization. In 
particular, small aplite selvages apparently derived from the 
granophyre (Conway, 1976) have potential because of pre- 
sumed extreme differentiation. 

Barite is present along Miocene faults near the road- 
leas area, and barium anomalies from drainage sediments 
along faults within the area likely reflect barite minerali- 
zation. Tungsten and lead anomalies, also approximately 
coincident with the faults, suggest the possibility of concen- 
trations of these elements. The likelihood of resources of 
these commodities is low. 

A moderate resource potential exists for copper, 
silver, and gold in volcanic and volcaniclastic rocks near the 
south and east margins of the roadless area, but resource 
potential for these metals within the roadless area is low 
because the stratified rocks are not present. 
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TABLE I. SUMMARY OF ANALYSES OF PANNED CONCENTRATES FOR ELEMENTS OF INTEREST 

[Values above the bar in each column are considered "high" or "anomalous" as discussed in text and 
in explanation of accompanying map; num6,ers in parentheses are determination limits; % - percent; 
ppm - parts per million; no. - number of analyses; m - median; L - detected, but below limit of 
determination; N - not detected; G - greater than] 

As (500) B (20) Ba (50) Be (2) Bi (20) Ca (0.I) Cu (i0) La (50) 

ppm n_oo. ppm n__~o. 
7,000 3 200 1 
2,000 1 150 8 
1,500 3 i00 14 

700 1 70m 24 
Nm 71 50 18 

30 9 
20 5 

. p.p__m_ no. ~ no. ppm no. 
GIO,O00 13 I00 1 500 1 
i0,000 9 50 8 300 2 
7,000 1 30 4 200 3 
5,000 7 20 4 I00 1 
3,000 4 15 7 70 1 
2,000 5 I0 12 50 2 
1,500m 8 7m II 30 5 
1,000 13 5 16 20 3 

700 9 3 9 L Ii 
500 8 2 4 Nm 50 
300 l L 3 
200 1 

% 

20 
15 
10 

5 
3 10 
2 11 
1.5 8 
1.0m i0 
0.7 I 
0 . 5  9 
0.3 4 
0.2 7 

0.15 5 
0.1 3 
L 1 

no. ppm n__o_o. ~ n___oo. 
1 2,000 1 G2,000 1 
2 1,000 2 2,000 4 
4 500 3 1,500 2 
3 300 1 1,000 4 

200 2 700 4 
150 3 500 14 
I00 5 30Om 25 
70 7 200 12 
50 9 150 I 
30m 14 i00 3 
20 12 70 1 
15 I0 50 I 
I0 8 L 4 
L 2 N 3 

Mg (.05) Mo (I0) Nb (50) e b  (20) Sn (20) Th (200) W (100) Y (20) 

% no. ~ no. 
l-ff 1 30O 1 
5 1 70 1 
1 4 50 1 
0.7 II 30 7 
0.5 16 20 6 
0.3m 21 15 6 
0.2 19 I0 16 
0.15 2 Lm 6 
O . I  4 N 35 

no. ~ n o .  ppm no. 
2,000 I 2 0 , 0 0 0  l G2,000 2 

1,500 2 i0,000 i 2,000 2 
1 ,000  I 5 , 0 0 0  i 1 ,500  i 

700 I0 3,000 2 700 3 
500 15 2 , 0 0 0  L 500 7 
300m 14 1,000 1 300 9 
200 12 700 4 200 4 
150 12 500 II 150 7 
I00 8 300 8 10Om 5 

70 4 200m 13 70 6 
150 i0 50 I0 
I00 12 30 8 
70 8 20 6 
50 4 L 3 
30 1 N 6 
20 1 

no. ~ n_oo. 
2,000 I 500 I 
1,000 I 150 I 

500 3 I 00  i I 
300 2 L 14 
200 I Nm 52 

L 2 
Nm 75 

TABLE 2. SUMMARY OF ~NALYSES OF BULK SEDIMENTS FOR ELEMENTS OF INTEREST 

[Values above the bar in each column are considered "high" or "anomalous" as discussed in text 
and in explanation of accompanying map; numbers in parentheses are detection limits; % - percent; 
ppm - parts per miJlion; no. - number of analyses; m - median; L - detected, but below limit o[ 
determination; N - noL detected] 

ppm n o .  

O 5 , 0 0 0  1 
5 000 2 
3 000 3 
2 000 6 
1,500 9 
1,000 13 

700 IO 
500 24 
300 6 
200 4 
IO0 1 

Ag (.5) B (I0) Ba (20) Ca ( . U 5 )  Or (IO) Co (5) Cu (5) 

p Dm no. p_pm no. p_p_m no. % no. 
:.5 -: t o o  --3 2,00:) -~ 5 ~ 1., 5o0 [ 
0.7 2 70 lL 1.5UO lU 3 1 700 2 
t i .  5 7 50m 16, I ,  OOOm 47 2 ]. 300 3 

L 3 3U 23 700 21 L 6, 2011 5 
Nm 71 2U :I 500 ] <).7 12 15U 13 

L l 300 J 0.5m L9 LOOm 28 
O. 3 9 70 L8 
0.2 18 50 13 
0 - ;.. 5 5 lO 2 
H . 1 0  9 
,,..j; 2 

plum n__o. ~ no. ~ no- 
30 3 5 0 0  2 
20 3 I00 1 
L5 15 70 9 
IOm 26 50 25 
7 2~ 30m 21 
5 [O 20 [2 

tO 5 
7 t 

Fe (.05) La ~20)  blg (.02) 

% no. ££~ 9~_" % n o .  
20 i soo i ~ - - 7  
15 3 300 L 1 . 5  3 
I0 [5 200 3 l.O [3 

7 16 150 lO 0 . 7 m  27 
5m 25  LOOm 27 0 . 5  34 
3 24 70 15 0.3 5 
2 I 50 15 0.2 [ 
L 3 
N 9 

Mn ( t O )  Ho ( 5 )  Nb ( 2 0 )  Ni ( 5 )  Pb ( l , J )  Sn ( l d )  Th ( [ (JO) V f l u )  Y ( l O )  

__p_pm no.  p.pm !10. p pm_ I10. p]~m [ io. [~_m+ H_o. [ p m  9_ot pp~. no .  ~.~m no.  [~m no. 
5 , 0 0 0  1 L5 l 70 I 15o 1 lO0 l 30 1 t50  I 700 1 Sou 1 
3_,_000 2 10 [ 3o 3 1 UU 1 70 4 2u !. 1 O0 1 
2,000 7 . 4 ~-~ :2 7,J : 3,, :f,  [5 ~ L 1 
1 , S o 0  2 5  $ 13 .:Urn H; 51~ v, %-,m 2 7  I.U t :;m ~ Z  

I ,O00m 33 L 14 !. l b  $,1 le', 2tJ 21 ,. : 

700 11 .';m 52 :: i 7 -'ore 29 L: ~ : ,u 7 
5UU h Ib :H :,, i 

l , I  : 
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~OU 4 DJ(J 8 
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Chr is topher  Mountain 
hematite occurrence 

Sec. 36, T. 11N., R. 12 E. Fe n. a, 

condary uranium minerals. 

Proterozolc lateritlc concen- 
tration in the Mescal Lime- 
stone of the Apache Group. 

No known prospec ts  or  
product ion .  

H a t t e r  (1964)~ 
Shrlde (1967, 
p. 38-39) 

-¢4 

3 4 o 0 7 ' 3 0  ' '  

Diamond Butte Sec. 3, T. 9 N . ,  g.  12 E. 
xenotime occurrence 

Soa rd 2, 

) 

Breadpan Canyon 
prospect 

S~<12~i'l~. 9 N~il R. I~2:~E! ~ A U ;  

Sec. 23, T. 9 N.,  R. 12 E. Be 

Soldier Camp and Sets. 25 and 36, T. 9 N. Ag, Au, 
Gun Creek R. 11E. Cu 
prospects 

Sec. 6, R. 12 E., T. 8 N. Cu Fred Pranty mine 

Mine near Ernie Tank Sec. II, R. II E., T. 8 N. Cu, Ag, 
Au 

Sprin@Creek (Young) mining district 

n.a. Xenotlme occurs in ironstone 
concretions from middle 
member of the Dripping 
Spring Quartzite of the 
Apache Group. 

n,a. Quartz veins and associated 
~placer deposlts. 

B, As 

No known prospects or 
production. 

,QuarCz;:ve!ns~Wlth-minbr , Mine(adit) reopened 

Zone i n  P r o t e r o z o i c  s h a l e  (Xsv) Few t renches  and one 
near a major Proterozole large fenced pit. 
fault (Breadpan fault) No recorded produc- 
with intense foliation tlon. 
and local parallel quartz 
veins. Sparse beryl in 
zone is mostly with quartz. 

Gastil (1954, 
p. 280)  

A few shafts, ad~ts; ~ and None 
• pr0Spect pitS~ small 

/p, rOdU~io~-Zikely ~, . . . .  

Node 

Smith  (1962, p. I )  

As, B, 
Sb, Bi, 
Te, Hg 

Zone in Proterozolc shale (Xsv) Shallow shafts and 
of intense foliation and prospect pits. 
probable distributed shear No production. 
with abundant small quartz 
veins. Primary metalllc-gray 
sulfides and abundant second- 
dry copper minerals. 

no a, Small massive sulfide lenses 
in Proterozolc shale and 
graywacke (Xsv). Possibly 
volcanogenlc. 

Several ad[ts and 
shafts, Recent map- 
ping and drilling by 
private exploration. 
No recorded production. 

Bb, Zn, Cd, Veins of metallic gray sulfide- Several adlts. 
As, Sb, Mg b e a r i n g  qua r t z  p robab ly  No recorded productLon.  

related to nearby east-west 
fault. 

None 

Donnelly, M. E. 
(oral comm., 
1981) 

None 
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TABLE NUMBER 1 
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NUMBER SAMPLE LOCATION DESCRIPTION 
ASSAY RESULT 
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- c f ' f l  o r " : l . t e - s e r - i r i t e -  

~.:a~l:~c:~,-~,-~...t~..:,--c 1 ay s c : h  i s i :  

• -. s e v e r v , . l  q u . a l ' - L z  sLr'.ingePs 

-.  5 '  c h i p  s a m o l  e 
- c h l  _ n . r ~ i t e - s e r - i c i t e  - 

car'bonate-c!ay sch:i, st. 

- : ~ i e v e r - a l  q u a . l ~ t z  s t ' P i n g e r ' s  

- 3'  chip sample 

- .  c h l  orite.-ser, icite- 

carbor-,ate-clay s c h i s t  

- quar.tz \:'ein~ minor" pyr'i, te~ 

hemat i te 

- 5' chip sample 

- c h l o r i t e - s e r i c i t e -  

car'bonate-clay scl-;ist 

- quartz s'(..rir, gers 

. . . .  ; "  c h i p  = • - =,amp, e 

-. chl or.it,:z-,-s~?r-icite- 
car'bonate-clay schist 

- mir";om quar'tz str.irT,.:-]er.s 

- 5' chip sample 

- oh] oPite.-set~icite - 

car-bor;ate-cl,~v schist 

- m i n o r '  ,-L =rt~ stringers 

- 5' chio sampie 

- c h ! o l ~ i t e - s e P i c i t e  - 

car-bonate-clay schist 
- m:i.r,,o~ ~ q u a r " L z  s t i ~ i n g e r s  

- 5' chio sample 

- chl or-ite--ser-:Lci'be - 

c a r . b o n a t . e - c ]  a,...; s c : h  : L s t  

• .- m:Ln,:::,r" q u a r ' t z  s t r - i n g ,  e r ,  s 

A u  0 . ( ) ( ) I .  

A u (z.~. () () 2. 

A u (] ,, c)("~ 1 

A u < 0 . 0  A 1 

M u  C) . L : 3 9  

ALL 0 ,,004 

A u  0 ,  O01.  

A u  0 ° C , 0 2  

A - i  < ,:]" i 0 ¢7 ! 



TABLE NUMBER 1 

SAMPLE 

NUMBER SAMPLE LOCATION D E S C R I P T I O N  

A S S A Y  R E S U L T  

( o u n c e s / t o n )  

S G  :L 0 ~ 5  

L%I L';! . l .  - ~ .~  ~ D  

G (£; :11, I : 1 )8  7 

G G :I. c, SE-~ 

GG 1089 

G G ! 09,:".~ 

GG : L n g l  

. ,L,d ._-:. :].;] .~ ] ~H.;, 

VI~.,D i'...i0, i 

Fi o u. d e n C l a i ITI ~.'::. 
M a p  ,KID, i 

Fh.':x..u:.~E.n C'I aims 

I"i,~,a No: , .  i 

Hc:]ud e n  [:)'J ,~.~ :i. ms 

M a p  N o ,  i. 

H o u d e n  C l a i m s  
M a p  No) , ,  J. 

F . I o u d e n  C ' ! a i m s  
M a p  N o .  ! 

~OL[QE'F, '  C:] a _ r f l B  

M a p  N o .  ! 

H o u . d e n  C l a i m s  
! ' 4 0  , : [  

F-',o,..Lden C:'i ,a 'J ,ms 
i"!a ~ t...i,~ .! , ~ L ,  1 l- 

t,4W w.-'.::i "! o-;::  a-d i t 

..... !:.-,' [ : i , :Lp  s a m p i e  

c h ! c:, r J t e -  s e r i c i " (...:,- 
, ' . : a r b o r ,  a t  e - c  ] a y  ":~i.C h i s t  

- qu.ar.l".'.z s t r ' i n g e r s  

--. c h ' l o P i ~ : e - - . s e r '  c i t E : , -  
a a P b o n a t e - - c . ]  E~y s c h : i s t  

-- q u . a . r ' t x  s'Er'. i.r~E~e.Ps 

-" 5 '  c h i p  s a m _ n ' l e  
- c l n l o r i t e - s e r '  c i t e -  

c : a P b o r ~ a t e - [ : l  a y  s c : h i s t  
-- o u a r " [ : t z  f . . ; t l '~ i r lgc . ,Ps  

=r ! -" ._, c h i p  s a m p l  e 

• -- c : h t o P i t e - - . s e r  cite .... 

c a r b o r ; a t e - c : l  a y  '..-.oh i s t  
- q u a r - t z  s ' i . . l " ' i n o ~ r ' : s  

- 5 '  r ' h i p  s ; a m o ' l e  

- c h ' l o r i t e - s e r ,  c i t e -  

c a r b o n a t e - c l a y  s c h i s t  
-- quar.tz s t r " i n , = = t e r ' s  

- 5 "  c h i p  s a m p l e  
- o h !  o r i t e - s e r l c i t e -  

c a r b o r ~ a t e - c ]  a y  s c h i s t  
- q u a P ~ z  s + - r i n , [ j e : , P s  

- 5 '  c h i p  s a m p l e  
- ~1-~_ , o r i t e - s e r ~ i c ~  * '_ : .e-  

c a P b c . , n a t e - c l  a y  s c l n i s t  
- q u . a r ' t z  v e i n ,  m: i . r~or  

su.'l p h  i d e s  

- 5 '  c h i p  s a m p i e  

- c h i  o r ,  i t e - s e . , ~ i c i t e  - 
~ a r . b o n a t e - c ! a y  s c l n i s t  

- q u . a r ' t z  v e i n ~ ,  m i n o r  
SL"i ~.~h i d e . s  

-.- 4 : r-l-~ ~. F'~ E!. :i:-'. m gJ "i E' EE.EI~O':E:.S 
rn L,'. E~ l ~'','.'.. ~'. V.',-..~ ]. I'1 

A u  (.) , ( ) 0 1 .  

AU. ('-) ,, O0:1. 

A u c] ,, () () 4 

A u 0 ,, 0 0 ! 

A u-:: ,:1". i) 0 ! 

A u '::: , :] ,  0 ~]) 1 

Au 0 ,, ,:) ! 3 

A u  0 . 0 1 2  

A.,..t (),,,-)2'7 

'-:,'g 0 ,, .i ? 



TABLE NUMBER 1 

SAMPLE 

NUMBER SAMF'LE LOCAl ION DESCR I PT I ON 
ASSAY RESULT 

(ounces/ton) 

[3 G :i. ,"-.~'::--' 4 

(B G :!. r.~,5 

GG t ( ) 9 6  

G G 1 (197 

GG 1 .. -,'U 

GG : i . 0 9 9  

GG 1.1 0 i 

G G 1. 1 0 2  

G G ! "] "1', 3 

~,zi~'.J I 4 . . , , ,  , 

H ] .., ."I E, rl ( ]  I a m s  

M a p  N o .  "J. 
i,4W wal i o4: a d i t  

' " m S Fm~uder (:.:'I a 
Ma.p blo. i 
N W w ,'~ "l "i o'f .,"~ d :[ t 

FIoLu : : l en  C'l  a ms 

Map Nc-,. 'i 
I',IW w:..-: 1 'I o '1::  a d  i t .  

H o u d e r ~  C i  a m,:-~ 
Map I',Io. i 

SE v,,,-~l 1 o4: a d i t  

I I I dcJ_~oen Clalms 
M a p  N o .  .I. 
Adit ~- .n t  r . a n  c :e  

F - ! o u . d e n  C:l a i m s  

M a p  N o .  i 

T!ump p i i e 

Houden rj! ai.ms 

Map No. 2 

~-I . . . . .  d = n  E:'I --,~ "" 

HoJden CI ai. ms 

Map No. 2 

H o u d e n  . C l a i m s  

- "  4 : C'I~ :k [  ~ E ;61r f ip  'I (e ..Eq::.r'cH.£,:!:] 

q U. a F'  i -  2' \ / ~  i l"i 

q u a r t z  ve~ r ' ~  

- -  "~ ' ~'.1"~ ip sampl e a c r ' o s s  

* 0 U e.'~ " { '  Z V C- i r i  

-- 4. c h : i . p  s a m p ' t  e 
a ( :  l~(::,s'-_--~ q u a r ~ t z  VE' i n 

"- 4 '  c : h i p  sample acr-cc,  s s  
q u a r - t z  v e i n  

- gr'ab sample of qLiart.z 

,,, '~.~i.n, ,"~ isseminated . . . . . .  " " - _ _, p y r  1. L e  

f - h a i c . o p y r . i t e ~ ,  h e m a t i t e  

-3' chip samp]e acr.oss 

quar-tz vein 
- n : i n o r "  h e m a t i t e . ,  ~.. p , , r ' i + ~ , -  __ 

-.- 4 '  c I " t i F  i s a m p . ] e  a c r . o s s  
qL~ .a !~ tZ  '-.,.'-ai:'~ , o h ' !  o r . : i . t e  
s c h i s t 

..... m:i. r n o f  h ~ z ~ : ' n a t i t E ,  ~ p y ' P . t + 4 e  

- gr-a.b samp]e 
- a l  t . e r ' a t : i . o n  zone 
- g o s e ; a n  (::oat,-:d, s i ! i c i . f i , - ~ d  
- f : i .  nep-,~r'air:,ed p,,r±*~, 

- g j r ' a b  ,.sam~.'J e 

-" q Lt a r.'~..z v e i r ;  

- s p e c . u ] a r '  h e m a L : L t e  

A u  ( ) , 0 ( ) 9  

A ~ " : ) .  '! 5 

A u  0 . 3 B  3 
A g  :) . 0 6  

i"lU 0 . ()3~!1 
A 9  0 . 2 7  

A u 0 .  (-.~06 
A9 0 .12  

A u ' 3 . 0 0 7  
A g  0 .  i 3 -  

Au 2 ,,340 
Ag (.'.).13 

A u  0 ,, 0 . 1 9  

Au. 0 . 0 0 4  

Au. 0.010  

A u  0.008  

i!: 
1! 



TABLE NUMBER 1 

SAMPLE 

NUMBER SAMF'LE LOCAT ION DESCRIPTION 

ASSAY RESULT 

(oun~eslton) 

Gr..:: ;! ! ,.:'5 

G G i i. ,:::) 6 

GG 1 ! ( Y 7  

r7,(3 1 3. O 8 

F) G i. 7. 0 9 

GG i 1 ! 0  

GG I ! 1 :!. 

FG 11i2 

GG "1 1 13 

GG ! 1 1 q. 

b 7out:fen C t a i m s  

M a p  N o .  '"  

H o t.t d e ,  n O 'i a i m s 
M a p  I',1o,, ' "  

I-.i .,::.:.~ u d e n C I a i m s 
I v l  r4 I i, ..... p l , !o 2 

Hou.t:.'J (':~I-'l ~"" t..,I ,3. i f f lS 

M a p I".i m ,, _2;. 

'-. r'-, ,~ ,--,- f' "t a i ,~ .::, 

M a p  N o , ,  .-"~ 

F.l, : :x.tden C t  a :i. m.s 
M ,--.., p ~" r~.O . 2 

H,:::x..td_~n C t  a:i.m~.-~ 

Map N o .  :2 

Houden C i a i m s  

M a p  Nc.,° 2 

F.IoL~c! en r',', .... a ~. m ,:-:'~ 

, t _ ~ .  N ~ J .  2 

H c u d e n  C ' i a i m s  
t:,~ - '7 !kl "7 , ,~., ....... 2 

q : . t a p t z  v e i n  a l t e r . f ~ d  
w a "i I r- c., c k 

--  "7 " c h  i p  s a m p l  e ,-':..tcl'o~.-.s 

q u a l " t z  v e : L n  a ' l  + . : e P e d  

w a ' !  1 PoEI...: 

- 5 '  c h i p  sample a c . r - . o s s  

q u . a P t z  v e i n  ...7l 4 - e r " e d  

w at 1 l r" o c: k 

-- 5 '  r _ h ~ p  samF-~e a _ ,  o ..... 

C l t . . t a P t z  vE. .~ ln  a ]  t e i , - e d  

wa I I r o e :  I.:: 

.... .'-'", ' .c h i t:.~ s a m p "i e ...... ~ c . . . . . .  
q u a r t z  ' x e  r, ;÷.~.'i %.~::~.!",e~ 

v.J a 1 ] r" ,.'_] c i.:: 

- -  4 t E:17 p s a f l l p ]  e , ' . 9 . E F ' O S S  

,~" t.er, ed qt.t&Pt-_' VeIFi ~.i 

w a l  't r-o c k 

-. 5 .= c17 p sample 

-- qLt-~.rtz L=.'.tr'iFlg~PS 

sePic: :Lte-chl orite- 

caPbonate schist 

- gr.ab S-Btl~Ip'i e ~ .... .,. ,_,m dt..'mp 

pile 

- gossar7 stained q,..tartz 
• ' " i-. .-£~.~. 4 - 

I : , y r ' i t e ,  m i n o r -  s e P i c i t e -  
c h t o r . 4 . ' k e  s c h i s t  

- 5 '  ch.4.o s a m p l e  
- q u a r " t z  s t r ' i n g e r - s  

seP i (- i t e-c:h ] of :i. t ~-.-  
, . ~ l _  

,.'zar"bc.~r~.'iu.G'~ S,...~ i s t  

-- 7' ohio --.amo'~e 

--- P,i tL:.~p4"? <ii:.~:'v"~ r - . , c d e r . - L : 5  

=-.'-.~" ~ ,'-"i ' -  . . . .  ~-' ' ~"r"" i "!T.,P-- 

r _ a r . b o n a t e  s c h i s t  

A u  :"~. ()0 ii 

A u  0 ,, 0 0 i - '  

A u 0 ~ 0 (-.~ 22 

Au 0. C,03 

At..t 0 ,. 0 04 

A u ,7 o.'.])7 

A u < ,0 ,, 0 01 

A u ¢ 7 . 3 7 5  

A u o .  0':]'3 

A,'...' ,::). 0,:2 ~. 



TABLE NUMBER 1 

SAMPLE 

NUMBER SAMPLE LOCATION DESCRIPTION 
ASSAY RESULT 
(OLInEes/ton) 

GG I.I.~."5 

GG 1. ! 1 6  

B G :!. i :i. '7 

E!".'I :t. 1 1 8  

E:M I. 1 .i. 9 

E:!"I 1 1 2 0  

EM 1 i 2 1  

~.r'~ .I....~...~:. 

EM I 1 2 3  

F:-M i i 2Zl- 

i-I o L,'. d (:-) n C '1 a :i m s 
M a p  .~,;o. 2 

H o u d  e n  E;1 =."~,. m ~-..:, 

t'i.,:;p l'qc:',, ":- 

Hc.u.~den E;I a : i  m s  
M a D  b l o .  :,:_:'. 

E 1 1 i s o n  .',! i re:.' 

I'-1a p Ixlc:,. 3 

..... a l 1 d oz e r .1:. r ' e  n c h 

E I I  i s o n  M i n e  
l"la o N o  3 • " 1  I 

B u ' l  ] d o z e r '  t r ' e n c h  

E t I  ison M i n e  
M a p  N o .  3 
Sadd'l e V e i r ' ,  

=,i ison Mine 

Map No. 3 

Chisgen Hole 

r , - ,  I - c_, l I c . o n  M i n e  
M a p  I"4o. 3 
C h ' i  ..... " .... ;.4.oi -. g .:..:., 

E l  i i s o n  M i n e  
M a p  N o .  3 
P e a . P ]  V H n l e  

E1 f i s o n  M i n e :  
M a p  I', io,, 3 
S h o v e i  H o ]  e 

- 5 '  c ~:ii::) s a m p l e  
.... qL , .a r "L ; :  v e i n / ~ z t r ' J n g e r ' s  

- '  s e r ' : i c : i ,  t E ' - c h l  c)r': i t e - -  
c a r ' , b o r t a ' t : ; . e  sc.:kl : i . s t  

-- 5 '  c h ] . l ]  s a m p l  e 

.... qu.,-aP'L2 ,,'eirl/str ir.,c]er.,-~:. 

f~.e;,P i c i t_ e-c h I oP i t ,.:_'.-. 

r : a r ' b o r ~ E , . t . ~  Ed:::h J E.t 

-- 5 '  c l n i p  s a m p l e  
.... q u . a r ' t . z  v e i n / s 'L  r. :i. n,g er.t-~ 
- s e P i a i t . P _ - c h t  u H - ' i t e .  ~ .... 

c a P b o n a L e  s c h i s t  

- composite gr'ab sampVle 

.... 1 " qL (a r " l : - 2  VE ~, J.r: .~ 

c: h '1 o P :i. 'L e -  s c h i s L  

- c o m p o s i t e  g r . a b  s a m p l e .  

- 1. ,,'"-~"~ q~lar.tz v e i n ,  m i n o r -  
s p e c u . l  ,..-:~P h~-.~mat ire 

-. composi.te gr'ab s a m p l e  
--" :L" q u . a r - t z  v e i n  ~ s p e c u . l  ar' 

E,m~.t  .1. L _re. 4 P~. 'P  ~ ~" E' 

-- 3 '  c h i p  s a m p i e  a t  b a c k  o.f: 
a. d i t. 

- q u a P t z  v e i n ~  s p e c u . l  a t -  

h e m a t i t e ,  p y P i t e  

-- '~,~'~'..-_..b'.u " "E-.aUIID] ~ &yl- ~.O' -i 4- 

(~:Fl t P a r l  E E~: 
• - q u a . P t z  \ , . ' e i r ,  ~ h e m a t i i : . r ~  ,~ 

p y P  i t e 

"~ " ,,-.I- ' -- ~ . . . .  I p  s~.mD] e ~-,-_I~oE.s 
quaP'hz vein 

-- . F . . o m r : , o s i t e  g P a b  s a m p l e  
--- 1 / : 2 "  o u a P t z  v e i n : ~  

nl::~ecL', l  a r -  h e m a t  i r e  

(4 L,. O. '!c-'~ 1 

Au O. OO I 

A u  C' ,, ()c;:, ! 

Au (;.~. 125 

Au ,."5 ,, :L i 2 

Au c>.71~-~ 

AU ( ] .  0,'.>5 
ALl 0.07 

Au (115 ,, O:L')~ 
Aq C'. ~"'~2 

ALL 0. 003  

AU -q . () .... " 



TABLE NLIMBER 1 

SAMPLE 
NUMBER SAMF'LE LOCAIION DESCRIPTION 

ASSAY RESULT 

(ounces/ton) 

E-: M 1 12 51 

EM :L ! 2 6  

EM 1 1 2"Z 

EM 1 1 2 8  

E.!  ~ :i - ,O r~  !"1 :: I-~C' 

r,'i a [) 1,7'.::i ,. ~.il 

Shovc-:, 1 Y;o'l e:., 

E I  1 i s o n  M i n e  
Map Iq,-:), 3 
.'::Shove] Ho l  ~..': 

Eil ison Mine 
M e p  N o .  3 
t_.eviE. ~r'E.~r'ltl-i~tn'l Ho ' l~ ,  

El I isc,,n Min~;, 

Map l,~c:,. 3 

Open c u t  

--- c:c:,(T~p c,F i t ~? gPE~.b .%-7.nhO I ~ 

-- :, /:2" rJLtar'tz ,-'eir, ..; 
S!:~E'.CUI aP hemat].te~ pyr,:L'l::e 

- visible gDId 

.... 3" c:hlD ~-.~ "m'l _ 

' . --- . l~:h~r. z c ) n e  ~ (1~iP,,.':H '~ 

q t . t a P t  z v e i n  

- c o m p o s i t e  '.qPab s a m p l e  
..... 3 "  q u a r ' t z  v e i n  

- c . o m p o s i t e  g r ' a b  s a m p l e  
- 3 "  q u a r ' t z  v e i n  

,~:;t..t '> . 0 :I i 

Au, 0 .SCiO 

AU 0 .  0 0 4  

AU 0 . 4 2 8  

!'i' 

!:!i:'! 
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IN]ReDUCTION 

' i i ~ i s  b r ' i e 'F  r 'epc:,r . t  ~,~Jas a r . e p a P e d  +at" MP. .E lanie!  % m a i l  o4 L.a;.:ewc, c,d 

G o l d  CaPpc)r-.a".::ic~rz on bel-~a,.l~: c,d: Br 'ahma F,'.E;SOLLPEeS : l : rTcoPl~oPateO.  Tl-ie 

GD1 d GLtl c h  F'r.og~ePt.y c o n s i s t  cH: 18 u r ' f p a t e n t e d  m. in:kr~c.i c'l a i m s  

d i v i d e d  i n t o  t w o  gl-OLJ.ps. "l 'he " H o u d e n  C] a i m s "  i l q c !  Ltctce 8 

CDFI~,].gLIDLtS min:i, ng  c ]  a i m s  ~ nLtmber .s  1 thr-aLt.q.h 8 i n c ] u s i v e .  T h e  

"b_l]  i s a n  C ' l a i m s "  c o n s i s t  c,~ l f )  c o n t i g L t o U S  m i n i n g  c ]a im.~ ; , ,  ] o c - a t e d  

SeL t t h  aT t h e  Hc, u.den E : l a i m s  and  a d j o i n i n ~  t h e m  b y  an ( o v e n ] a p p i n g  

f r - a c t i a n  c ' l a i m .  T h e  ISo,'!d G u l c h  F:'roE, e r t y  i s  ] o c a t e d  i n  t h e  S p r - i n g  

Creel-:: Min:Ln,.-.n D t s t r ' ~ c t  i n  t h e  N . a r ' t h e P n  end  o~ t t n e  S : i e r P a  Ancl-,,a 

M a u t n t . a i n s ,  w i t h i n  S e c t ' . L a ? s  :L, 2~ .1.1, a n d  i 2 ,  I"::.:,)N.~ R.!.2E,: G i l a  and 

S a l t  R i v e P  MePid:i.~.~n~ G i . ] a  COLtFI'Ey~ A P i z o n a . ~  (s;ee aF, pend~-~d l o c a t i o n  

This report is based on data TL:r.nished by Mr. W. Sorsen and MP. 

Co Withers. oT G]obe~ APizana, pu.b'l ished infor.mationon the area 

at APizona State Univer, sity and open-file in~o,~mation at the 

mP~.zana Department of Mineral ResoL:rces. ! have also benef:Li:ted 

from diSCLLssions vJith Nya] Niemuth~ Ar-izona Department a~: MinePa] 

Resour-ces MP. J. F] etc' = , ,n~r and MP. R. To~n al] aT whc, m are 

4:ami] iar ~iti-, the property. 

This pr'ope,~ty was examined on November- 6 to i3... 1987. 



PROPERTY ACCESS 

The G o l d  Guic ln  F : ' r o p e r . t y  i s  ]oc~'-'~ted a p p r o x i m a t e l y  ].0 m i l e s  w e s t  

oE Y o u n g ,  A r i z o n a  and 9C) m i l  es  n o r t h e r )  y c,T G'I o b e ,  A r i z o n a .  ]-he 

p r o p e r t y  car] be r e a c h e d  by  t r a v e l  ] .ing w e s t  c).~: Youn~I, or, Sprin.~.i 

C r e e k  Road f o r .  a p p r o x i m a t e l y  8 m i l e s  t o  t h e  B o a r d  C a b i n  i])raw 

t u r n o - f : f .  T 'urn  r i g h t  a t  t h e  i n t e r s e c t i o n  and t r a v e ' l  1 . 5  m i l e s  or., 

the Boar-d Cabin Draw road ur, ti] r.oad number 133 is reached. 

Turn ] eft onto road number 133, fol ] owing it for- approximately 5; 

miles to tlne Gold GuIch Pr"operty. 

TOPOGRAPHY AND VEGETATION 

The p r o p e , ~ t y  is in the northern end of the Sierra Ancha Mountains 

on the northwest-facing slope of Board Cabin Draw, and the south- 

facing slope of Gold Gu.]ch near Diamond Butte,, Elevations range 

f r o m  4 , 8 0 0  t o  5 , 3 0 0 - f ~ e e t .  V e g e t a t i o n  c o n s i s t ,  oE t h i c k e t s  o f  

m o u n t a i n  oak  ar id c e d a r - ,  m a z a n i t a ,  .-_at c l a w  and s c r u b  oak b r u s h  

i r ~ e r - m i x e d  w i t h  c a c t i  and g r a s s e s .  

iii!yl 

4̧ ,:̧  ̧
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HISTORY AND DEVELOPMENT 

The  I L i s t o r ' v  o ;  t h e  G o I d  GLll Ch F ' r " o p e r t v  p r i c : , r  t o  1 9 8 0 ' s  , " ema ; . ns  

s o m e w l l a t  oT a r n y s t e r ' y :  a l t . h o u g - ,  ,_- .¢-~ns iderable m i n i n g  a c t i v i t y  d i d  

t a k e  p l  a c e  on b o t h  t h e  H o u d e n  a n d  E'I 1 i s o n  Cl aim_=.. Se:.v~-,ra] 

a d i t s ~  s h a ~ : t s ~  o p e n  c u t s  a n d  n:..~mer'.oc:s p r o s p e c t  p i t : - ,  and  ' L r e n c h r s  

:,..,ere n o t e d  on t h e  property. 

=" " ' +'~" ~,~,=:~ . . . . .  l~- Houden M:i. ne  wa~_-i T i r s t  operated in !._Oca'l re_~.l.¢..len_.:~ ol a i m  #~ -'~" ~" "- 

189"?,  b y  t h e  o w n e r ,  M r .  H o u d e n  who w a s  a m b u s h e d  a~nd l . : : i l l e d  by  

i n d i a n s .  L a t e r ' , ,  dL : r  ir'~g t h e  1 9 3 0  s t h e  Houdr-:n M:i. ne  w a s  

s p o l ~ a c ! i c a ' l  1 y o p e r a t e d  b y ,  U.l-iknowo p a r . t i e s  w i t h  un r "eco l ' - c led  re-sc: l  t s :  

as  e v i d e n t  b y  t h e  v a r i , o u s  dump p i ' t e s .  T h e  o n i y  r e m n a n t s  o¢ t h e  

early operations are a ~rumbl :i.ng hoist house and ore bin,, Scrap=_. 

04: rail l machinery are scattered in the vicinity, 

The previou.s history oT the Eiiison Mine also is uncertain, 

L a r g e  m i n e  d u m p s  on t h e  p r o p e r t y  a t t e s t  t o  r _ - o n s i d e . ~ a b l e  p a s t  

p rod , J . r ' + - i on  Tr-om _ , n d e r o r o u n d  worl . : : ino~s a l o n g  v e i n  s y s t e m s .  F ' a s t  

production recomde, w e r e  not located. 

RECENT ACTIVITIES 

iu,, m i r, c, t h e ! 9~.:::;0 ' s t h e 

shor't.-term e'.,' p',' orat i on 

G¢..c,i d G,..,,'i ci~ P r o p e r t y  h a s  b e e r  ] e:...ased T,::m' 

wor ' k  i-, , " _~ se\,...ei,-at small m:ining c,~r,-t.r.ac4,"c, rso 



V E.~.r ". .l. OU.S ~Z ~..r, ~.",m O~ p.. .... • 

+ o l  ] o v v i n c . ,  " : o m p a n  l e s  : 

I;I .~. n e s  I n c c;~o,.':,.P a t  e d ,  D :i. a m o n d  

i::'l u'-,' M ' i . n e s  I n c o ~ p o P a t e d  . 
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el" B) I or"at i on w o r'l...: 

Sil veP BuI 1 et 

Butte 

has been per'ToPmed by r i t e  

ilncoPpor-ated , NiF_!::y Br. ite 

M i n i n g  C o m ~ , a n > , ,  a n d  A r : i . ; , : o n a  

Most r.ecen't: 1 V., the pr'opertv 

e x p l  o r a t i o n  p r ' o g r " a m  wi7 . i , ,=h i n c : l  u d e d  

'.--~tr'i pp ing, Pool.:: tr'ench.i ng, detai I ed 

sampling. In addition, a caved pcmta1 

has c:.n d ePgorle a n  eY+ensive 

m e c h a n i c a l  c, vePbur'den 

geol o g  :i. c a l  mapping and 

w a s  r ' e o p e n e d  t o  p e r " m i t  

sampI .i. ng and mapping o; t.lne accessible undergmouncl woPkino.s. 

Mr-. .]. B. Fletcher o~ Glpbe, 

assessment woPk on the cl aims. 

stPipping was completed by C. 

between Septembe ,~ 10 to 27, 

Cro;-'en co! Iected sampl es for 

APizona h a s  

T t7 e 

i ] l .  

1987. 

anal yses 

ovePm~.een recent annual 

mechan i cal over'bur-den 

Wither's oT G'Iobe, APizona 

DurinE.~ this period F. W. 

Tram the b u l  ! dozed 

Lcenches. The r.eopening oT a caved poPtal , util izinsi a slusher, 

Town and 

OctobeP 22 

dr-illed and 

operated by R. C. 

pemT opined between 

Town and i. Town, 

;r'om November 6 to 13 

mompl eled by 

e;.'pose ; r'esh ~o c.k suPT aces, 

Detailed ~eological mapping and sampling was 

Dutl.::a duping the same per-ic.~d. 

T. Town o, z Gl obe, Arizona., was 

t o  3 ' . ' ] ,  i98-I, in - -, m, C ~odition, .... 

b i ~ "  r- ~ -. ~ - ~ . ~ , . .  s e v e r a l  r ' o , - i <  -~rer-Jch,E.,E- t o  

1987. 

R .  J .  

~ i  . . . . .  ~.., -L-;T . . . . . . . . . . .  ,.. S , Z ~ n T p  ~ ,.--~,~:~ v - ~ , e r E .  ( : o l  "i 02c~-.ed a i T d  s h  '" ,-',r,~:.ri @.0 . T ] ~ ( ] F ; C i ~ P - -  

• _ ~ i q f  ~ '- '-, . . . .  ~ -For .  ~ o l  d Cie.a.~ and Company "..im~ted, c:.~ o_,_av..~e.., On4z.ario,: ...,~,n ..... a, 
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,:.:,,-,,a] v , , - .es .  T h e  s a m p l  e ! o c : a t ]  or,.s a l  o n 9  ,, , , it .h t h e  ! oc:- , i  g,ac::l O g y  a r ' e  

p r -e~e , r~ t .= . . , d  o r ,  ~:I-,÷~ a c c o m l : ) a r , , x i  ,-,- ._ , - ' e p o r " t .  " [ inc.  ... .:. maF',.~-; a p . r _ ) e r , d e d  t o  " h :~ s , ,, 

~-:.'_.~.<.av. f - - : , r - t  :i .F ] - - a t e  c:c:,,~m.e,-~.pcm~d i n g  t o  t. h e  sam[ . : " i  :: n.-~ o r . c , , - t ~ a m  m a y  a : l  ' : ]o 

b e  - i o u . n d  i t ,  t h e  a p p e m d : i ,  x e s  o-f- t h i s  r ' e p o r t .  

GEOLOGY 

The cjeo]ogy c)T the area is descr, ibed in tlne Geological Sor_iety 04: 

? .- . ~ • ~'~ ~-~ . America Bu] ] etin vo]t.:me Mg (Gas, t.il , R G 17 .... ~ ancl shoo-in on his 

accompanying map at a ~,cale oT I" :24,0,30' Gastil (1958) 

pr'aposes that the Diamon~ But.re qu:adrangle,: which covem-s the at~ea 

oT the .pr'nomr~Y- . . . .  ~ i~-; t{ndem] air-, by a sequence o4: PI-ecambr~ian 

metavo] can i c a n d  metased i mentar-y mocks, De+..ai ! ed mapp ing has 

enabled Gashi] to e.stab]ish a =_'.tr'atigm.aphic ,seqL:ence~ involving 

Tive .~=m -~,=~,+ m _  ,- _, ........ Precambrian T o~-mat ions!., He ciescribes 'the 

depo.sitiona] se,~quence as~ Toi]ows: 

"-[he o] dest is the ~'~ de.r For'marion ,-~ c.onsi st ing o~: 

' " - L ~.~ac~:: e, ~-. { ate ~ qu.uI"-'{'z i te ~ and conm_ ] ome1-ate, i t is 

F~_ r .onTc3J-mab ] V over] ain hv 'the ~:'a ving W Forma+ i,-m; 

con_=:.istinq_ oT inte~.bedcied basic and acidic \.,o]canic 

~moc."-::s and conglomerate. This is over.]ain with s]ight 

unconTorm~t~,, b,, ~ . . . . .  
• , . . :  :_, f~ corgi o,~,.-~.l~.ate .~ m, ~l-.t~ . l h e  -~:.,.,~d F.-i- "l ,..~tm 

nf the .... " - " . "' . ...... r~JL'..aen For'mazion F, oove the i-i;-, ~den {m the Boa~-.d 

Ca.hin For.mat!on com, pc.,o.-.!.ed o~ po',~-p, hyritic: ~ p i ]  i o~,~. ~ ~n,_~ 

D,/roc: ] .  . .:.re.st ~. : vo] : au-v;, c ~'.c.,: !.:: s ,, and . .r.'{., ...~, (: an I": s.:_.d :i. ~-nerrt s ° 
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The ! " ' h , . , o l  .i +. ~,,~:. and " , -~, , " , "  

For-~l]E~.t  i (:.:)r~ E c l m p  '] ~"~ P' $ I---~ p-, SErE!LIen [:: r.,, 

!:::,el : i e : , v e d  t o  b e  o v e r ' t  a i n  b y  s t i !  l 

{ . . ~ e  A'I d e r "  m a y  b e  L { n c J e r ' l  a i n  b y  

s l a t e  a n d  b a s i c  v o ' l c a r ~ i . c  r - o c k _ s . "  

(BT r ~- . ., ~., e=, k i a  ; g I e l .... 

~ , h ~  .... F,'-a ~ c~ 1 e. r ,  :i s 

v o i..~ n El e r- r .  h V o l i t E, s., .~ n d 

a n  o I  d e f .  sec:!Lier~o:E:~ o+ 

( G a s t .  i l  , 1 9 5 8 )  

ObsePvations noted dur'ing this F.)Poperty visiL indicate that Ehe 

Gold Gulch Pr'operty contains PepPesent:at'i. ve rock units fPom at 

't. e a s t  t lnr . : . : - .e  P r ' e c a m b r ' i a n  F o r . m a t  i o n s  u e . ~ l "  ~ = ~ - - - i b e d  by .  G a s t i l  ,'.l 9 F ; 8 )  , 

Metavolcar~:[c and mete.sedimentamy Pock sequences .fPom the Houden, 

Boal-d Cabin and HaigleP Fer'mations ape pr'eser~t on t - . h e  pr'opePty. 

W e l l - b e d d e d  q u a r t z i t e s ,  s a r ~ d s t o n e s  a n d  s h a l e  w h i c l n  c o m p r i s e  - t : h e  

Hou.den FoPmation, a,-'e obser'ved on the E! i ison Claims. These 

metasedimentar-y rocks ape the host to st,~uctuPally-contPolled 

g o i d - h e a P i n - o  quartz veins. 

The southwestePn p o r t i o n  o f  the Ellison Claims ar.e underlain by 

tlnick sequences oT ou.'.artzites. The quaPtzite is a vitPeous white 

cOlOL;r, medium-to-÷ine-grained, and cross-laminated in beds 6 to 

10 inches thick. The quaPtzite membec spades u.pwards into pebbly 

sandstones, sandstones and sha! e ~ becomin,~ pr.ogressivel y 

intePbecicied towarc! the top of tine metasedimentaPy sequenc:e oH: the 

Houden For'maEion. 

T h e  B o a r d  C a b i n  F o r m a t i o n  :i. ,-, c I H . . . .  rx:- :c,  • - L,.~ ==~ ,.:. ~ a b o v e  t h e  Houden 



i t:" 

;: , .73r- l f )gz. ] c~r-. , - } r , c !  !z}c-", {;]~,~I "~" }-,E:' 

~] (".Ic, i r~ ~' ( : 'q ' " l ' l iE~ ]. O F i  C; C.'lr'~ E; :, E . ' [  

4: ' I  O W E .  ,, !'?,] ! ] owned , ~ owS 

: i . n C c - ~ r . b , - - : . : d d E ,  d mct ' [ ' .  ~'÷).r..~,E,d J. IT,_t~r]l.T. 5~ . 

"7 

! - - i a  ] r.:~ 'I ~:-,r" .~: o r - f f ~  ~ ~  :L CDF~ . 

i:::, r-.:.:.~c:lom ]. n ~ t C.-:, ! y c , . f  

~.'-.tr~d p ' < r ' o c  1 a % l - ' i  c: 

F;, o C I:: s o 7 c ~.:. f "  e- [:: C, a ~ d 

rTia~. :- i c m e e t  ,':4 \ . ' o  1 C: E,.Iq i C 

I"" C) C- I-:: % ,~ ~,~ ]. 't] l-i fTi ] !'"~ E) t-" 

F: 'or-p! -v , . / r i t i .c  .m~.~.{ir'- m~:tavc.~lc.:an:Lc { i c , . w s  ar.e t h e  m o s t  c t i s K i n c t : i v r - : ,  ar'ld 

• ",.b'.ir~dar~t. ro(::l:- t y p e  o#  t h e :  Boar-c1 Cab: i .n F'ar'me.t.:i.c,r'~ ~ c : c : : u p y i r ~ c j  'l:.he 

c : e n t r " a ' i  I : , ,or. t i l~r,  oT t h e  G o ' l d  G u i c h  [ . ] r o p e r t y .  

"The por .phyr "J '~"J .c  . . . . .  4 : l o w s  c o n s i s f  z o4: t a b u l a r ' ,  c r .eam- .w l -~ . i t e  ~ e l  u.-..,par 

p h e r ~ o c r y s t . s ,  ~a r~ . i~n  ~ .  .-~ - f r o m  2 t o  ._.=; mm :i.n l e n q ~ i h ,  c o n t a i n e d  w i t h : i n  a 

-f: J. n e - . q  " a i n e d  : dar - I - : : - .g ,~een,  
! 

, , .=1 d s p a r '  A p p r o x  i m a t  e.,t v 60;-" = ~  

a ~ _ c e s s o r - y  c h ]  c , r ' o t i c - r i c h  c i  o ' t s  

Loc.=-(I ! y "!-he p o r - p h y . ~ : i t  : i t  ~:I o w s  

c h  t o r - i t e - c a r " b o n a t  e m a t t  i .'..:. 

p h e r - , o c r y s t  s a r e  p r ' e s e n t ,  w i'!" h 

and quar.tz ~: '~. 1 I e:,d amygdu! es. 

have been sheared, developi, ng a 

o r e . f e r r i e d  . . . . . . .  ~ "  o r - i e n t a t ,  i o n  o' f  + h e  " f e l d s o a r "  ; : : h e n o c r ' v s t s  

SeveI~ai out~_r'ops .o{ vol c.an ic" dE, rived sands,t.one and pebb! y 

sandstDne, be'l.ongin:~ to the Board Cabin Fot~mat.i.c.~r~ were c:,bserved, 

These metasedimentar.y rocks consist, o~: sorted gr.ains oE volcanic 

,,-~od-.-:,, w i t h  m i n o r  q u a r t z  ar, d ~ e ' l d s p a t  ~ .  ] h e  ~ e l d s p a r '  c r y s ' L a i  s ar .e 

s e t ~ i c i t i z ~ d ,  ar.,d mu.ch o~ t h e  ~ r . o u n d m a s s  a p p e a r s  t o  b e  s e r ' i c J . t e ,  

c .h i  o r . i r e ,  c a l ~ b o n a t e  .: wi. t h  m i n o r ,  h e m a t i t e  a n d  a p a t i t e .  - ,he  

m e t e . : s e d i m e n t s  a.~-,e r -e !  a t i v ~ .  ~, y c:oar..~-.e g r a i n e d  ~ we ]  ] s o r t e d ,  a,Td 

a p p e a ~  ~ to:., b e  ~:cmT_'c.,sed oE i c i c a ]  I y d e r i v e d  v c , ' i c a r . , i ' -  m a ' K e r . i a !  
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Abc~ve the Boar'cl (_ab~r~ For-mat ion is t.he Halg] er. For'matic,,~ , which 

is .  ~:'r'~".'dcm,:[r-,ateti v e.'.:F.~cJsed t'.hr"c~u~gr,C:,k~t E r i e  r~ort.l-~E.r~n oc, r - t : io r - ,  o {  Ci",e 

!;f)o i d Gc(I c::h P r ' o p e r ' t . y .  T h e  Ha : i  g l  e r "  F o r ' m a t  ic'n-~ i <.-_--. comDos..r-: ,d o f  

.~.~.i t e r " r ' , a t . : ~ r ~  s e q u e n c ~ . - , s  o +  r ' l n y o ' l  :l. 4: :e,  . f r 'a ,g i r ,  e n t : a l  t L t 4 : {  br"eEc:i.,.7:~ a n d  

C;C'q'i ~ ] ome|~-~,t es. 

Only minor- orccL~.r,~er~ces oT 1~I-~vol .{re m~er.e nD~-ed ~ pr'imari] y as a 

• f: : L r ; e - - g r a i n e r . : l ,  p o t - p l n y r " i t ,  i c ,  m a . s s i , i e - t e ; . ~ t u . r ' e d  r ' o c l . : : ,  T h e  r - . h y o l  i r e  

h a s  ~ v i I - F ' e O L L S  l L . t s t - r . ' r  a n d  ~-- b l a c k i s h - b r . o w n  o n  f P e s h  su r "q :  .... ,.-.,~ ..... ~,.L. =...~ ',', 

w.,z+zh t l n e  L ' - e a + l n e r e d  sur'4,:a~.c::e !" iavin~.:~ a I~.edcl i !Bh-.-.bl".c, L4rn InLte d~ ,'.'~ t o  

~-'.'..~ . . . . . .  i d a t  i o r ~  (.]L, a i ~ . t z  o c c u r s  a s  s .mat  1 p h e n o c r y s t : s  ( 1. t o  ~_"' ram) , 

c o m ~ . . ~ r ~ i s i n o  a(_-,oro>, i m a ' E e l  y &,O'% o- f  th:..-e r-oc:J-:: vc'. !  u.me:.  " ~ " - , ~ -  " 

phE, nocmyst clasts Ell " i e d  w i e h  ep:Ld¢'-,te a n d  c : h l o r ' i ~ - . r e , ,  

The Tragmental 

vo] conic c] asts in 

ch!orotic-r'ich clasts 

rock ~ and poE.sesses 

tu.E ~: hr'ecc i a consists aT c oa.~-se, i r~regul am 

a mat r'i,..' o~ ~ iner--g~ained 'L,iT ~:. ]he 

constitute appro'.'imately 50 t.o 60;-,', cH" tine 

a ~.~el I -devel oped schistose Tabr-ic. The 

clasts appeal ~' flattened, Cl.'J.ite oTten e]ongated u.p to 3 --.m in 

lencjth. Their- b,..n, undar~ies av~.e typical i y s.e~r.ated, wh. ich is common 

to ,~r.agmental racks "formed by e'x.p~,osive prc~-cesses. The matt. ix oT 

the ,~.r-a.q.mental brecr_ia consists oT Zeldsoar, ch]omite-sem.icit.e 

and carbonate. Composition var'iations alon,~ with ~rain -size 

diT~er-enc:es,, or_,c.,...:, ~ thr'o,,..~gh,,-,u.t t.ne fr"agmenta'l tuT~ br'ec'-ia unit° 

The?. ,,._,.n~ ..... :.~._ ~.,~-. '~...,.,~..,~,~.,. ,-:"~:,.,~ .... ,. membE¢ ~ c.~,~ + ~"--~._, ~ . . . . . . . . .  Haig] ~..,;~. For'mat .i on T OLU'~d an t h.'_:t 
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p r . m _ D e r t \ :  :~ E- [ : : O n g l  . r .m~e ra ' Le .  ] h e  ,_c.or,gl DrI~E,F'~.t:_E-~ COr'F~:..E.,.iqt4~ ..-:,bL, r~d-~.nt  

r.:'I._-.~,.-:'.;'LE~ cH,: ]::.,c:a'! v o l c - r , r ~ i . r :  d e r l v a . t ,  t o n .  , . .~hic:h :-..r"~ ~.~c::l ]..-.r',::H..~nd~-'..d ar-,d 

Par~,.-qe :i r-, s:.~ mr-7 - F r o m  p_.cebb] ~,~: E o  c : o b b l  ~e-~;. f h e  ,-natri : : . . ' .  -Fr..~.~.,':t :.or", o ' f  

"~.hr'._ L:CIBE!'I C.."-,C-,' ......., . . . . . . .  "~:" ~ S r.,..., . . . . . . .  .i E"i" I ,,:. c : : - ,mpc)sc)d c:,4:, c h l  .rDr':J. +.. . . . . . . . . .  q, E.-!1-1(:! C:~'~rL]CHnE-~4'~='. 

StP. . . . c tu r - , r .~ i  'I v a l  I (:H. t h e  r ' o c k :  ~ : o r m ~ . t  ior~::-; t - , a v o  ,_'r~d[eP(']c, n e  e-.-::..'.tE, r ~ s ' i v e  

~. : . . . . . . . .  i b . ,  '~(::fl d G a s t l  ,"[ q F:, ',:i ) p r ' o p o s c ~ d  t h a t  

t . l " t e  r o c : l . : : s  a . r e  ¢ - .JC.~h t }  y t o  o p e r ' ~ l y  - f o t d ~ T a c l  a b l z ,  t..(t r i C - ~ l ' - . , ~ _ l - ~ e E : s t - . s o L t t ' l n w e s t  

• E r ~ n r t . i  nm 4.:,,.:~1 d , : , ' , 'es  w h i c h  p ' i  u n , : l e  n o r t h e a s t .  He, cc..r =:~].de:~ =. the 

r u m . k s  o. f  t h e  ,.:_m, t i r ' e  D. i .amc: ,nd B u t t e  r . e g i o n  t o  b e  p a . r - t  c.Hf a m a j o r  

a n t i c t  i n o r " : i . u m ,  Se, v~.- ;r 'a l  major ~aL~l+-c-'. O~: o ' l d e r - F ' l ' - e E a m b r i a F ~  ..-:~'-'.Je. ~ 

t r e n d  n o r . t h e a s t :  p a p a l  1 e l  t o  t h e  i : o l  c!irlc_:! . B I  o c k  ~:au.'t t. i n ~  i s  qu .  i f : e  
t 

e v i d c e n t  b y  t h e  s t e e p  l o c a l  !"el  i e ~  a n d  d e e p  e : , P o s : L o n a l  c h a ~ n n e l s  

T o u n d  o n  +.:he G o l d  G u i c h  P r o p e r t : y ,  A w e l , - . d e v e l o p e d  s c h i s t o s i ~ , i y ,  

s t r i k i n g  n o P t h e a s t - s , a u + . ' h w e s t  w i t h  n e a r  v e r ' t i . c a l  d i p s ~  i s  p . P e s e n t  

t h r . o u . q b o J . t  m u c h  o-F t h e  m e t a s e d i m e n t a r y  rocl . : :s .  

MinePa'l ization aopears to b~:. cor~.~ir',ed to sLr'uctur'a'!ly-contPolle?d 

qL~.~r"~Z.Z V ~ , . n S  5".f"~d ".-'ShC.'~-U ~" ~C:,P,..r-:~5 wh:J.,t '- lh EPO~.--SC.L~ - ~ ] ]  0"{: t J " ~ e  ',~--.-'tT.,]O[-}iE~..] 

T o r m a . t i o n s .  P y r i t e  ,, ch_~.! c : o p y r . i t e ,  s p e r : u l  ~:.:r" hem.~ : t  i -',..e: ~ g a ' i  e n a  ..~ 

spha] c-.'Pite, vis.i b! e gcfl d ~ bornite ~ al'-,,d the ~..r oxid ized 

e q u . i ' . " a i  e n ! c s  ,, w e r ' e  o b s e r v e d  i n  s e , v e r ' a l  c.',T t h e  o'," d w,'::,Pk i n g s  a n d  

mine drmps o 

:.m ....... ,,- -, ,'".'::~., '!:. i~ e o i'-~---,,-- .i r,, ,.~ e::< I::, I or'.:-:t i on work has ~.:F. c,~, .~..,r T r-, c L~ ~:" S C~.:'C'! 0 r', 

m i n e r a l  ~ . . . . .  ~.~,- r u c : ' E L : P a ' l  "~ v - - o o n t r o ' l  i ec.:!, . . . . .  .,.~...eu .,. . . . . .  , . OL!.=~r4-z \ ; B i T i S  ~, b.;.i.~.h.i.F~ -}-t-,~ 
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f l rE'~. ~ Ei~G-"(.4., "i I i ' lE-~r" i t ,~ r-",, ' m t ] C ] i ' ]  {.,11-'1 "1 '~ E . .  ~,.":T:l.l"' ] C-.~L.! ES e J e l 7 O t '  .7:~ t ] (D I i  {7: C~i-: 

',-'C';l.ri;l.l"ig al"E C' pr'E;.%.C:;lTt t.I-it~C.)LI'z.:Ih(L~U.t !-lie rl.~-','D[7~Cl-t.,,, .̀  7~cE. ',." ".' ;]. Ei [P ,'-i "L 

Eli4-.i:~-.I'.i. Fig vE.;Ir7 .7.47.4..i.i. tLtdE~.Ei e~lTd t.i'7:tCl-(r~C)S!i-].(.;?::~ 7. . 

b '-..,' .I-- h (-z. 

O n e  l : ] ~ o m i n e n t  v e i n  s y s t e m  l o c a t e d  o n  t h e  n o r t h e r - n  p o v - t i o n  o f  t h e  

G o ' ! d  G u l c h  ! : : ' r~ope i~ ty  s t r ' i k e s  N40W a n d  d i c ,  s 3 0  d e g r e e s  n o ~ . ~ t h e a s t .  

"Fhe v e i r i  i s  a p p r o > ,  ' i m a t e l  y 

w h . t t e  c l u a r t z  c o n t a i . n . t n g  m i n o r '  

d:i s s e m i n a t e d  SLt'I plq'i, d e  m:i. n e r ~ a l  . i z a t  l c : , n ,  

a l ' . P . . e ~ a t i o r ~  17as r ' e s u l t e d  i n  

r a r ' b o n a t e  s c h  i ~.-;t. n e.',, t t o  

s e v e r ' a l  o p e r i  Ct.t't.-"_.S.., D r - o s p e r t  p i t s  a n d  

- ,e  i l7  a.] orlqJ s'L ~'i. k e for a d :i, s t  ar/oz, e 

the i:or'mat i on 

the vein. 

our- feet w:i.de, c;(imposed o~: ~!l assy 

car'bonate, r..hlo,~ite, ser-:i, cite and 

I n t . e n s e  wa' l  t r'ocl.:: 

oi :  c171 o f ; i .  t e - s e ~  - i c  i r e -  

A c a v e d  in~. : l  i n e d  a d : i . t  

~_I ~.~.[ C ~ hav'e expc.)E,~cJ The 

o÷ appi.~o;-, ' i r r i a t e l  y .;~L:,O -fine.t_, 

Significant gold values have beeri ootairled ";r'om chip samples 

col'lected across the inc;l ined vein and will be discussed in the 

i:ot~th coming section. Houden Claims ..- Deta:i.l Map I\Io. 1 (see 

appendix) ,~ i'llustr.ates the incal geo!ogly.~ sample iocations~. and 

o'Id workings a]or, g the inclined vein. 

~,no~.,he~ ~ vein system appr'oximate'Iv 1,000 ~:eet southeast c.~E the 

caved inc]ined adit was pr, ospected by an open cut and several 

tt~enches. This vein system st~.ikes N,~SE to N60E and dips between 

70 to 80 degr.ees southeast. The vein ranges ~,rom two to; .~:ive 

~: :eet  :Ln w:Lc.~t.h a n d  h a s  b e e n  e ' < e . o s e d  o v e r  a d i s t . a n c e  o4" 6 0 0  ~ee t , . ~  

a i  c 'ng  a "-.:-.recap i::aL,'.! t v a l  I .'..~y o ~he  v~;.'.in . s  c o m p o s e d  c),.: g l a ~ s y ,  

w h i t e  q u a r t z  w i t h  .~Tc;:ce~'sor.y ~c,..~,r.,bona-~_e ~ c h i  cx" . :L te  ~ s~,r. ic :  i t e  a n d  



.T,] r i o t "  s u  i !::'h i c ! e  m i n e r . a ' l  :,.z' £:".: i c ] n .  S e v e r . a ' l  !"~ .-.-~r'r'ot, J. sE'c:c]r]c~-Ol'"d~.?r" 

o u . a r ' t z - - m a r ' b o r i a t : e  Ve ] r~S/Ve : i .n~E.~ . .F . ,  apDE, ar"  t'.o b e  ~ s ! : ! ; c ) E ] . a t e d  w i t h  t h e  

~rl.~,il-~. ,¢fDlr] s y s t e m °  A pr'om:.'r~m, n t  w<:,] ; Poct.:: a !  t er'.E,.'t:LOF~ ,:-:;,,.lr'r'OLIF~d:;<r-~g 

t l " , e  pr"~ nc iF . )a ' !  v e i n  ] . s  !:~e'-,~-'t e ' - ' .Dl '~sed ~ n "hr-enche'..-~ I o c : o t e d  n e a r "  t h P  

cr-eel . : :  b e d  ,at  t h e  b o t t o m  o4: "Ehe v a ' l  l e v ,  H e r ' e  t h e  wa'l  t P o c k  ha' .s 

L. t r lEler 'gJor le Ei;]. 1 i t : i T :  ] c~_14:.: i o r - i  a n d  pv r " . l  4:.. iz;_~.t :i ol-i ~ Pe.st. . l l  t. i r i g  i l ' ]  ~ . . f :  :i. 1"]. '2- 

O. r 'm; :i. i"l e d  d ,~.P!:: -'- '.]! I ' "E.>' ~ F--'. i "1 ]. C: i O C.tE-. P O C:i,:: C: C) Fi"P .E~.. i Ft i r l  ~,.].. d i EHi-. C2 fTi 1 I " ~.,~ ~.r ..= d !:D V P :L "~:. E".. 

t ~ : - - , . ~ / . ) ,  '~"f'"l~:e E~, '14: . 'er ' ,Ti~. t ' . iC]Fi  ; 2 e . . : ) l ~  ] . ~ ,  u r )  t O  "l : . tN~ " ~ ' ~ t .  b l : L d e  ,.:~.r~d l . s  .P.~.~r.~.E,i'lV 

i r iG:Fit  i ~: ial::.~] R i:)V t h e  i " e d d  i s h - b r ' o w r l  ox  :i d a t  i c,n on  w c : a t l ~ e P e d  sul'-.l:: a c e .  

V i s : i . b ] e . - .  m i r " , e r ' a ]  i z a t i o n  w i t h i n  t h e  v e i n  c o n s i s t  c:,.~: d i s s < : ~ m i r ~ a . ' , t e d  

j ]yPi4: . . .e  ~ ~ : h e i  m o p y r - i t e ,  g a l  e n a  a r , d  s p e c L ( I  a P  h c ~ n i a t i t e ,  L o w  90 ' t  d 

V a ] C t e s  w e r ' e  o b t . a i n e d  ~ r . o m  c h i p  s a m p ' t e s  c o ' l ' l e c t e d  a c r ' o s s  t h e  v e i n  
t 

a n d  a ' l % e r e d  wa l  "lP.P,c:k. B o t h  t h e  v e i n  a n d  t h e  w a l  i P o c k  h a v e  bE, er l  

a - E - P e c t . e d  b y  "1 a t e  s t . a ~ _ e  ~ ' P ~ . C ~ L . . t P i F I ' ~ ,  . ] " h e  "! DEr3. ' i  4::jETf:-l] L-)(~'-)," ~ s~-~f l ' lp ~, e 

] ~ c a ' L - i o n s  a n d  t : P e n c h e s  a r ' e  i ] l u s t r ' a t e d  o n  H o u d e n  C ] a i m s  - Z i e t a i ' l  

Map N o .  2 ,  w h i c h  i s  a p p e n d e d  t o  t h i s  P e p o P t ,  

fq~vc-~v"--, "1 FIE:.Y'PDW ,:ILtar'tz-..c:..-:,.Pbr-,rla.t,--_., v c  'i FT<:: E~Pe p ~ -  - .L . . . . . . . . . . . . . . . . . . .  t-~E~en,., or'r t h e  E i  1 i s a n  

/::'i,._~.irris, ] "hes . '~  V E ' i D S  P,]:,'.l"ige i:Pt.~¢li 1 . / 2  t . o  2 ir:,Eh,:-~,S i r i  t,,. '.id'Eh~ s t P i k e  

n a P t h P a s b _ - - : s m u t b . , w e s t  ; , . , , i th  v a r ' i a b !  e m o d e r a t e  d i p s .  i h e  v P _ i n s  

E :ppe~ .P  4.:o b e  L---tr 'L~CtLtP~'I ] y - . . c o n ' E P o ' i  ] .~d ,~ c P o s s c : u t ' E  in~_ "{:he 

s t r a ' b  i . . . ]Pai : 'h .y  _---rid d :~ s p i  a y  p i n , : : : h - a , q d - s w e t  I 4:,?,atLtP,i.: 'S, G'I a e . s y ,  

w h i t i s h - g r ' e y  t o  p e d d i s h . - - . . b r ' o w l n  i f ' o n  s ' . a i n e d  v a P i e t i e s  ..o~: qLIE~.p~_2 

ic:'.~..'~. L.l.p t :~'~ IT iE. ' . i r ]  ',,'~'-+." i r-~ r - ~  -- . , , - - ,r . -  . . . . . . . . . . . . . . .  ,....ffl I . . . . .  .? i t :',. O r ]  . I~I ~ i - IE) I  ~' c a P b c : n a t e ,  ,::hi o P i t e  ~-~nd 

s~r- .~.c. i .~:e OE:EL{P E~.S accessc : r ' y . . . '  min,:-.,r.<.-ais,, Th.-.-.., v e i r , : s  ar',z, r ~ i n e P a i  '.l. zc-,c~ 

w i t h  d i ~---SE'~'#,i r~at . , : - 'd ,  { ],. n E~--SP.~.~ ~]. r~,.--~d sp~,mLt'~ a r  i-., E:~'~a'E i E  e.', p " / r - i  t.~-. ~ ,. 
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! " iar,y o.f  t h c  v(_-.~:; r ,s  l-,~'::"..'~-:' l . -ec :e i  vr-.d c,:-~r-,sldE:-.r.a.hl e pa.'-.:,t', pr'.c:,c:i,.{ct i'::m, a n d  

e:','.: i_-, 'I O : "s . t .  i o o  .3.s e v i c J , z ~ r i t  ~:3",..' t h E ,  FIUm~21"OLtS E:dJ.t{."~., E~1"i~3.{:4..i~ ~ []~i;C:'lq C::t.t~.IS 

ar'.,("l t r e n c h e s  p r ' e s e n t  or-, [ : l l e  p r ' o p e r ' t . y .  S i g n : i T  i r - a r ' , t  g..,o'l d va ' l  u e s  

~..:er-e o b t a i n e d  ~l'~om s a m p l e s  c o l  1 e c t e d  ~:r'om m a n y  o4: t.h~-:, o l  d 

~-.~or-I::ir-,?.s a r i d  p e c e n t  b u ]  l d o z e l . -  t r ' e n c h e s .  - r h e  ] o c a ]  ,~- Ieo ' logy. j  

s a m p l e  loc : .g t .  i o n s  a n d  o l d  w o r i . : : i n q s  a p e  : ' t ' t l L , . s ; tPa t : ed  nr', th(--, E'I ' I  "i. s o n  

dlr;..-- - bet.all Map No 3 in the appendix D'I -: this ~ppoi'-t. 

SAMPLING PROGRAM 

A t o t a l  oT 52 r"ock samples were c :o l lec ted  by the author" duping 

November 9 to  ].2~ ].S~Ei7~ ~.,~itln var ' ious a s s i s t a n c e  by R. C,, lo~4r~,j T. 

Town and .C. El. Withers. "!hi,~-.t.y-seven chip samp!es ar~cl ~:i+teer; 

composite-gmab samples: peppesentative of the minemal ized vein 

sv~.m..,m= and adjacent wa'! l r 'ocks ~eme shipped t o  .E~ondaI~-Cl egg 

54-20 Canotek. Road, Otta~xa~ Ont.a.rio:: C.~-nada~ Top ana'i yses. Samole 

]ocati.on,. descr'iptions and assay r-esu]ts ape 0pesented ir; [able 

rqo. i. in addition,~ samn'ie iocation and assay ;~esu:its are 

illL:stpated on ~zhe detail sketch maos TOLLr',,d at the back of izhis 

mepor't ~ The oTf iciai assay cer~ti.f :icate is appended to the 

~epor't. 
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] h e  r ' e s u l t s  o~: t h e  samFf! :i.r,g p~ -og ram ~ r l d i c a t e  t h a t  p r ' e c i o u s  m e t a l ! - .  

ai".e content r'ated w:i.th ir~ 

Sign:i. Ticant go] d values 

w :~. t In appr"ec iab ] e amourY~: s 

sL~'~uctura1 ly-.contl-o'~!ed qu.ar.tz veins. 

wer"e c~bta:i, ned ~r.om samp,es miriera] :i.zed 

o.f specuI aP hemat ;. te, pyr" :i.te and 

c:ha] c:opyi~:i, t e .  F i n e - . g r a : i n e d  v i s i b ' l e  g o ' I d  was  o b s e l ~ v e d  i n  s e v e r . a !  

n a ~ r o w  q u a r ~ t z  v e i n s  "I c o a t e d  on  th, e E ] I  i s o n  c l a i m s .  

A r ' e v i e w  F,T p r ' e v i o u s  g e o l o g i c a ' I  . ~ e p o m t s  and  samp' i  i n g  pt~o~ir~ams 

c o m p l e t e d  can t h e  p P o p e I ' ~ t y  ~ o n . f i r m  t h e  r e s u l t s  oE t h i s  pr'og~r~am. 

L i m i t e d  p i ~ e c i o u s  m c t a I  a ~ a l y s e s  .show v a r i a b l e  v a l u e s  f o r  s a m p l e s  

col 1 ected in the same areas as this samp'I ing progr'am. 

Signi;icant gold values have been ,~eported in pr.evious sam o] ing 

pr'ograms. Assumin~ p~evio,,.,.s sampling and assaying wePe pPoperly 

car.tied out ~ the diT~e,~ences pr~obab] y mesu.] t ~rom the spotty 

i~Pe~_L~.] am natu~e oT free ,.gotd miner-a] ization. 

RECOMMENDATIONS 

It is mecommended that a 

under'taken on the pmopemty 

economic mine~'~a] ootemLi-" 

7,000 Toot diamond dri'l] p~og~ram be 

in or'der to_. pr.ope~.~l y eva] -~,~, ....... ~ ~: tlne 

A ser-ies o4: vert. i'.-a'i diamond dri'l] 

h o l e s  d e s i g n e d  t o  t e s t .  t i - ' e  c o i n t i n u i t y  and  r u i n e r ' a ]  : L z a t i o n  oT t h e  

. i nc l  i r . .ed v e i n  i s  p~opos .~ed .  ] -he  n r ~ o o o s e d  d i a m o n d  d r . i !  "t h o ] e s ~  
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i , : .ca ' ! :c . : .d i t ,  ~ . h e  v i c i n i t y  o 4  t h e  c.~l cl w o r ' k i n g ~ _ ~  a p e  p r ' o j e c : t e d  t o  

~ r " ~ t e P s e c t  t h e  r u i n e r ' a 1  i z e d  v e i n  s t r . u . c : t L , . r ' e  a t .  t h e  ](:;,;]1 and i50 ~ : o o t  

1 e v e  I ~.-; ,, i h is-. c l ]  a m o n d  d r - i  I 'I !_- :a t t .ePr" ,  ].~:. i l t , . . t s t r ' a t e d  ,:)n HoLtd( i , !~  

1-:I : ~ - [ ) e t . ~ -~ i l  M a p  I ' , lo ,  1 ] :n  - " ( - i  ~ ~ '  ' " ~:.~[., .,. ~ . 1 . : : ) I - ,  ,~ t . h e  ~ '  - ~ ' ~  ~'" " r . - . ]  . _ .  r..t..f . . . . . .  ' L : I  ,_1,..~:;, ' ~P : l . i " i  5 h l : 3 L t l  d 

ai~:_..o b e  t e s t e d  b y  d i a m o n d  d P i ' l  1 :i. n g ~  p a P t : i ,  r L I ]  a P ]  y i n  t : h e  v : i . _ c i n i t y  

(:,,~- t h e o p :..-'.,n c L.~ t : .  

The EI 1 ison C] aims require a 

consisting oT detailed geologicaI 

and ~: urthem tr'ench i ng. A 

pw~opePty~ showing the "~orzation 

,;~ori.::ings shouId be completed 

systematic exploration program 

mapping,~ pr.ospectin~ sampl in9 

detail ed ~eologica] map o~ the 

DE a1"l the quar'tz veins and old 

nn a s~.a]e o~ i" :200". Pa~'KicLfiaP 

emphasis on the stPuctur'al contPo] s oT the cluartz veining should 

be c-losely examined to see i.~: a possib!e intersecting stPuctuPe 

may lead to a larger explor'ation target. Fumtlner prospecting and 

sa:hpl .ing in the area may extend known quartz veins. Continued 

wo:"k at up-gPadinm_ and reopening ",:.he old ~-~omkings shc~uld pr,~:-]Pess 

• bo eCl 1 o~.., ~om fPtuPe mapping and sampi ing. A pPogPam oT- 

ovePbu!~den memoYa] i.n Tavomab]e aI"'eas out] ined by pPospecting and 

mapping slnoL:Id be undePtal.::en to EL:mthe~ ~ expose the minema] ized 

zones. Rook tPenohino_, and samp] ing oT these miner.a] ized i-ones 

wi]'i help "!zo de] ineate potential diamond dril 1 targets. 



BUDGET 

15 

A three phase exploration program will be required to delineate 
and evaluate the auriferous structures on the Gold Gu]ch  
Property. 

Phase 1 will incorporate geological mapping, sampling and 
prospecting over a surveyed grid to identify favorable horizons. 
Overburden stripping and trenching will outline mineralized 
structures. 

Phase ~ ~ consist of up-grading and Pe-opening the 
allow fop detailed mapping and sampling of 
workings. 

old workings to 
the underground 

Phase 3 consist oT intensive diamond dril I ing to further 
delineate and evaluate the economic potential of the structures. 

S u r v e y  g r i d  
i0 miles @ $BOO.OO/mile 

Geological mapping and prospecting 
.I days @ $350.00/day 

Stripping and trenching 
35 hOLlrS @ $100.O0/hour 

Samp]ing and Assaying 
(all assaying to be completed in Canada) 

100 samples @ $25.00/samp]e 

Reports and Administration 

Contingencies 

$ 8,000.00 

$ 7 , 0  0 0 . 0  0 

$ 3,500.00 

$- ~-~ ,500 .00 

$ i C).~,O O0 

$ 3,150.00 

TOTAL PHASE 1 $ ,_~=, ,200.00 

PHASE ~' 

Upgrading and re-opening old workings 

Detail mapping and sampling of old workings 
20 days @ $350.00/day 

$ 1.5, c1~01,. 00 

$ 7 ~. OOc). 00 
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Sampling and Assaying 
(all assaying to be completed in Canada) 

100 samples @ $25.00/sampl e 

Report and Administration 

Contingencies 

$ o 5 c')¢'). 0 0  

$ 1 ,~'_ 

$ 3,67_5.0¢) 

TOTAL PHASE ~ o $ 29,400.00 

.F:H_A S E_ .3 

D i a m o n d  D r i l ]  i n g  
7 , 0 0 0  f e e t  @ $ 3 c ' ) . O 0 / f o o t  

Drill Management 
$5.00/  f oo t  

Core Sampling and Assaying 
(a l l  assaying t o  be completed in Canada) 

500 samples @ 25.00/sample 

Report and A d m i n i s t r a t i o n  

Cont i n genc i es 

$ 210.00c3.00 

$ 40,00c).00 

$ 12,500.00 

$ 13,125.00 

$ 39,375.00 

TOTAL PHASE 3 $ 315,000.00 

TOTAL OF PHASE 1 

TOTAL OF PHASE 2 

TOTAL OF PHASE 3 

$ 25,2(')0.00 

~9 $ ~ ,400.00 

$ 315,000.00 

TOTAL $ 369,6c]~0.00 



HOUDEN CLAIMS (DETAIL MAP No. I) 

GG 1078 
0.001/5' 

0002/5 '  

GG ~08Z i 
o.ool/~'J 

! ~G~oo~ I 

I G G I 0 8 4  I 

GG 1086 i 
o.oo,/~,, l 

I GGI087 1 

0.004/5' 

oo,089 1 

I G~ mgo I 

GG 1092 

0012/5' J 

"~I I l ~,'~' 
40 ~ 

X ~ 

0 

~ 35 ~ 

xx,,, 
i : } 

.J GG 1076 1 
o.~,,z~l 

--...J GG ~0~ I 
""1 <ooc~/~' 

---.I GO 1080 i 
" ' ]  0 . 0 3 9 / 5 ' I  

_...r c.~ ~oo3 ! 
"-'1 0.002/5' 

._J ~,oo~ ] 
- " 1  O .OOl /5 '  

GG 1068 

0 .001 /5 '  

oo,o,, 1 
0.013/5' 

GG 1098 
0.007/4' 

C) 

,/,o. 
% 

I 'Go ,o~3 i 0.02714' 

. . :  • :,, ~2.':" s. 1..? ,, 
:- -C .... 
, ~ ' .  -',\ . 
~,.-, . - ,,. 

• . .  % " 

,,~'-. - .~,x.~ 

- .  \ i ," 

I GG 1094 L 

0.009/4' I 

I GO JOe5 1 
i 

l o . ~ o 3 / 4 '  I 

I GG 1 0 9 6  L 
.0 .038 /4 'J  

CROSS - S E C T I O N  A - A '  

LOOKING N O R T H W E S T  A T  

A D I T  E N T R A N C E  

i ~QUARTZ , I l 
i • 
• ~xVEIN t , 

'..,,, ~," % "I~ ' 

Surface 

," \" .,,. ~ 
~\ ,', .~ 

%: 

/df  : X 

r Muck pile 
× /×/× 

× ( 
Bottom 

f oe ao99 1 .... g3,~o I 

A S C A L E  I"  

FEET 

= 50' A ° 

0 

Collapsed adff ? 

GG t098 

GG IC~5 

GG I094 

~;:. 6a io93 

":/_. ~ 

0 

0 
O O CZ~ 

0 

o 0 

Hoist house 

Collapsed 
odit 

- 0  ~°° 

\ 
' .. t,~ % 

: I 

(po 

0 

0 

0 

# 

% 
(3 

GG 1097 l 
xooe/3.~' 

0 

/ 
o 

0 

: 0 

0 

o~ 

Q 

0 

C) 

0 

0 

0 

0 

0 

(2 
0 

/ 

0 
0 

0 

% 

(:3 

_ i + 

Oc:p 
~p o 

9 

0 

0 
o 

0 

0 
/ 

0 

0 

0 

0 

(:P 

i * 

C~ 

0 

0 

0 

0 

oo 

/ 

0 0 

o 

/ o  

o j  

0 

/ 

0 

/0  
Oo 

0 

0 

B R A H M A  R E S O U R C E S  INC. 

GOLD GULCH PROPERTY 

SCALE I"  - 500' 

too i~O 1,,,,,~ ~o , q, ' ,,,s 

FEET 



£ • 

N 

I H O U D E N  C L A I M S  (DETAIL MAP N o 2 )  

~l.i i'\\ ,. ss'°~ I 

I GGII04 
o oo8_~_ 

I G G I I 0 5  
eO 0 0 / / 5  

000?/4[ 
ww/,,o~ I O. 010 

l ro° 

I bl,o" 

ooo,,, f .~ 

' " i . !  ....... . ~. 
~t ~',,\ ""' ~ 

0003/5 "" 

,?,. ' ~  '~.,, . .  

..................... ._ \ \ 

~ I~o~ ~:::'..-" 

\ \ o',, \ 

~ ,  .'.It.,. /"° .J ss.- I 
~ . . _ - - ~ /  ~.'~6~,~ "~ , / ~  , o o o : / 5 '  I t G G m O , ~  , , :  .~o~ / / ,  • . 

l OOO;,/n 

/ / ,  oo,,,.//  : ooo,,: 
i.o-,;o>>,-r , , ~ ,  t ¢ , : ,  

\ \ f~ / 

i 

BRAHMA RESOURCES INC. 
i i 

GOLD GULCH PROPERTY 
i 

,.i gil 

i !::~ii 

?!: ,/ 

:Y? 

!, 

' : ::. i!! I 

., ::::15 

: : i:!:!: ii! 

:%::11!!i:, : 

: ;i/i!ii 

: ::ii! 



--2i- 

!:: : '  ::i~: ~i ,~¸̧ :̧ : : : i : i  ¸: ' ~:i:i,: :~i i( ¸¸ :̧ ~ :  !/:LI!~II: ::::, ......... , .... ! il/ii:i:: ~: ::::iii!i:~:i:~::::iii!ii:~i~i,:i!ii::/:! ' : ~iii? :i!:i ~:¸ ':: ~ ~ ~,~,~ " ~  :,: :~:,~ :, ~::~,:~ ~:~,~:,~i ̧  

ELLISON MINE (DETAIL MAP ' 

• ::i! ~ ~-i :!~{:i: i :~:;  z : ! : : : i  ;:~i:~::;: 

No. :5  ) 

! 
! 

/ 

/ 
/ 

/ 
! 

/~o° t 

6o°/ 
s 

-,,,.., 

Camp 

,/ 

55 

, 

/ 
BRAHMA RESOURCES INC. 

i i 

G O L D  G U L C H  PROPERTY 

" 0 " ~ O  2 0 0  4 0 0  F N ~  
i L I I ' I 







/ ~ 

/ 

" .......... ..... - - - - I !<~ .........................~~__:" -~ ~° 7 . . . . .  ~ _ ~  ~ . . . . . . . . . . . . . . .  ~ ~ _ . . ~ . . ~ _ ~ . ~  ] ~ -  ............ -~: '4.. ;~-r~:-<: . - -  .,: '$ . . . . . . .  

7 : '  .:. i ~ " ~  - ~ " ~ ' " 

• '~ ,,, ~ / ' ~  

' 0  i . . . . . . . . . . . . .  " . . . . .  

m 

. . . . . . . . . . .  - - - I  . . . . . . . . . . . . . . . . . .  = - - 7  . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  ;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,~ . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
: .  ~ . . . . _ . _ ' . ~ _ ~  . . . . .  . " , _  . . . . . . . . .  -,. . . . .  ,..-~ . . . . . . . . . . . . . . . . .  + . . . . . .  ' _ .  "? . . . . . . . . . .  . . . . . . .  

o-/ 

/ ' • , : /  - " ~ '  a Y  ~" , ~  ~ ~ :  
~: - :  t , ~  ~ ~- ~ - . 

. _ ~ Z ,  ~ ~ . ~ , , ,  , W . _ _ ~  ~ _ : _ £ . _ ~ : ~ : ~ )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . .  
~ #  @ '  . • . 

, , ,  . ~  



/4-/6 

W-/~<' 

l l, 

dol=i 
..q 

e . i  



0CT-83-1991 12:15 
FROM AMER.ASSAY LABS-RENO TO 

.P RE I., I M I NAI~5~Y -1=~ EPfD I~T 

ASARCO, INC, 

R E P O R T _  . :=~ : RP 0 1 4 1 9 0  . . . .  1_ P A ~ (  ~ % ' 

16027923934 P. 01 

I / 

liENO; 1500 Glendale A~e,SPARK8 894:  
P .O.  Box 7 1 0 6 0 ,  EEN0 8 9 5 7 0  
Ph ( 7 0 2 ) 3 5 6  0 6 0 6  F ~ x  3 5 6 1 4 1 3  

l 

i 

. . . .  Client ~f~PeneP_~: H - ~ / 1 9  Pl'o.~ct : HOUDEN . . . .  

_ C o s t  c o d e  _ _: 

C o p i e s  t o  _ :_ JAMES D,_ EELL ..... 

WILLIAM W, SOWSEN. (RESULTS L. 

I 

I 

,, i _ j, ._ 

Samples . , : T~me 
Received : ]0101/9~ 

i 

P r e n a r $ ~ i o n  & o d e  . . . . .  

Anal Tsis 

Au 

Code _QualltyParameter Deteq~ion ..... Units 

FA60 Ace. 15 ~ 5 pDb 

FA60 A c e .  15 ~ 5 p~b  

I 

" .  L",~#loral:lO~ 

S ! . $ n a t o  r.v . . . . . . . .  : J o r g e  _ ~ r t e .  



TC: £602992~934 P.O2 
FROM AMER.ASSA"f LABS-RENO 

0CT-8~-199i i 2 : 1 5  

P R E L I M I N A R Y  R E P O R T  

REPORT : SP 014190 Pa~e I o f  I 

. . . . . .  _ S a a p l e  

H - 1  

I-t-Z 

Au Au { R ) 
. . . . . .  o D b  _. _ p ~ b  . . . .  

4'/" 

I 

/-[-3 1 1  _ 

H-4 33  m 
[-[-5 28 

H-6 22 

{ 

I 

l N-7 5 

H -  8 i 

. . . . . . .  L- 
t 

H-9 494 

i I 

! -1 H-IO Z5 

H-11 18 

H-12 

H-13 

N-14 

H-15 218 

I 
l 

H-16 

H-17 142 i 
H-18 58 

H-19 440 

Please refer t o  the cover shee% f o r  f u r t h e r  ~nalysis details, 

it 
J 

I _ 

l. 

.i  _ 

.i 
I 

TNT~I ~ ~'~' 



0CT-03-1991 12:15 FROM AMER.ASSAY LABS-RENO TO 

l J R E  L 1£ M I N-ARY RE--POR~P~ " 

ASARCO, INC. 

16~2792~934 P.81 

. . . . . . . .  

| 

~EN0; 1500 Glendale A~e,SPARKS 894; 

P,0, Box 71060, ~0 89570 
Ph (702)356 0606 F~aX 3561413 

_ 

C l i e n t  l P _ _ ~ f e r o n c e  :_[~.~]1~ _ . P1~O:~eX~t : UOUDEN . . . . . .  

_ .GOst__c.ode _ : . . . . . . . . . . . . . . . .  

........ Gop.~es_ t o _  ....... : J ~ t E S  D. S E , L k  . . . . .  

.WILLIAM W, SOW, SEN (~ESULTS) .... 

i 

! 

! 
i 

i _ 

I 

S.a/RDles " T~De_. 

W, ooeived : . I 0 / 0 1 / 9 ]  - . . . . . . . . . . . . . . . . .  

PPepara~ion ~ o d e  . _ 

. . . .  _L_ 

i . . . .  

Analysis ..... _ Code ..... Qualit~ Parameter De~eg~i~n.. Units 

Au . . .FA60 .. AGo. 15 • .. 5 . . . . .  pwb 

Au{R} ..... FA60 Acg, 15 % 5 . . . . . . .  m~b 

I 

SW_Expiorac,o.j.l .. 

S i g n a t o r y  _~  ~,,. J o P g e _ U g a r t e  



FROM AMER. ASSA'f LflBS-RE~'.IO TO 160279239.'5-4 P. 02 
qq. OCT-Oo-I--i 12:15 

P R E L I M I N A R Y  R E P O R T  

REPORT : SP 014190 Pa~e 1 o f  1 

8 a a ~ l e  _ . o o b  ~p_Db , 

H-1 18 
I I I  

I 

H,2 . . . . . . . . . . . .  47 . . . . . . . . . . . . . . . . . .  i 

. . . . . .  11 
I 

H-4 . . . . . .  _33 . . . . . . . . . . . . . . . . . . . . . . . .  ,_ 
I 
! 

H-6 . . . .  22 . . . . . . . . . . . . . . .  i 1 ~-7 .... 5_ 

H-8 600 

H - 9  4 9 4  

i 

I-I-IO 25 

H-- I'~l 1 8  _i  

H-12 

H-13 

542 

3154 

! 
I 

I-I-14 18550 20370 

H-15 218 

I 

. ~ .... ~ J, 

H-16 730 

H-17 142 
1 - -  

H-18  58  

H - I 9  4 4 0  

Please refer to the cover sheet for further analysis details, 
__ : =~ 

t 

-m,-~-~l r-, c~ ~, 



++ 

i b ~  9=u3u4 P. 01 
'-+~L t:i" L5 CpCF"I A;,IER.ASSA'h' LABS-RENO TO . ~ ~ z ]  

OCT-~3+ 1 

~IIEI~ IM I N A R Y  R E P O R T  
1 
| 

EENO: 1500 Olendale A~e,SPAEK8 894~  
P,o. Box 71O60, RENO 89~70 
F+h ~ 702 )356 0606 F~x :]561413 

C+.. ?: ~,+ l , ' ( ' ( )  + i ~'~ C + 

~ L P ~ :  . . . . . . . . . . .  : +EP_+ C L L ~ ( L _  . . . . . . . . . . . . . . .  L ~m++:~++( ~ ~ . . . . . .  (i'~it~_ + . + ] + f I E O  ~ _  
+ 

..... ~ i / . ~ n + L ~ . ~ i ~ e . _  .~ .2!.~L ]_ +++8 ....................... ~ + +..:.,+~u. ..... ~L~..,.,:_~ ....... 

FP, c,¢e+vec] : ~ 0',"{)~ /+q~ ........................................... '~ 



LABS-REHO TO 16027923973d p. ~gi 
OCT- 03--i99± i2:15 FROM AMER. ASSAY 

P~%EL i MI N A ~ , . Y  IN~E PORT 

RENJRT : SP 0 1 4 1 9 0  Pa~e, t o f  i 

Au Au(g) 
. . . . . . . . . . .  ~ . . . . . . .  m a b  

H - !  . . . . . . . . . . . . . . . . . . .  i ~ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-2 ,4 ; 

H - 3  . . . . . . . . . . . . . . . . . .  i : ±  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

g - 4  33 

H--5 28 

~-6 Z% 

H~7 5 

g - 8  ~,Ou 

H-9 494 

H - i 0 ?,~ L 

18 

H-13 3154 

H-14 t8., ,a0 20370  

H - I 5  

R 1 . 6  730 

H-i7 

H-18 

H ~ i~ 

58 

44O 

Pt, e a ~ e  r e f e r '  t o  t h e  co~,er  ~ - i ee t  f o r  f~r:~.:~er anat.v~:i~,, ~ e t a ~  i.s~. 

} L _  . . . . . . . . . . . . . . . . . . .  



S A M P L E  S U B M I T T A L  F O R M  

Comoanv: . . . . . . . .  ' . . . . . . .  , ',._ 

. . . .  ~ s--" ~ ,~:;  Address: ., ,,- ._. - 7 ~ ' -7 ., - - 

Telephone N u m b e r :  - ~ . , /  - - ~ 7  Z. - - . -~- 'KI  ,,"~_- Fax  N u m b e r :  (~ /~ - - )~  
/ "  

• ~ 4./' c~" ::C -* ! Project Name:  . " ,  -' P u r c h a s e  O r d e r  N u m b e r :  

T ranspo r t  C o m p a n y :  Waybill N u m b e r :  

Date Shipped: ' " ,~ " ' . "  N u m b e r  of Packages: 

• " i ~ " 7 " - - -  
. , . C ~  ,,.'~ " L ". ! ~ . , , ' , ;  / ~- ~ - ~ . ~  ~ 

[ ] Prepaid 

[ ] Collect 

A N A L Y S I S  R E Q U I R E D  

S A M P L E  

American 
Assay 

Laboratories 
Inc. 

Sparks Office 
1500 Glendale Ave. 
Nevada 89431 
Box 71060 
Reno, NV. 89570 
Telephone 
(702) 356-0606 
Fax 
(702) 356-1413 

Elko Office 
2320 Last Chance Rd. 
Nevada 89801 
Box 2908 
Elko, NV. 89801 
Telephone 
(702) 738-9100 
Fax 
(702) 738-2594 

T Y P E  E L E M E N T S  R E Q U I R E D  

t . -  . .  = • . . .  ~ ) 

 d2-- 

C O A R S E  R E J E C T S  (Normal ly  D iscarded)  

(;<i] R e t u r n  C O D  a f te r  ana l ys i s  c o m p l e t e  

[ ] By  p r io r  a r r a n g e m e n t s  
J 

R E S U L T S  A N D  I N V O I C E S  TO BE S E N T  TO: 

P l e a s e  m a r k  i nvo i ce  p e r s o n  and  a d d r e s s  [ ! ] 

(I) -__. " " " '  _ 

(2) . . . .  , 
r 

p~ f 

° -  

(3 )  

~ 

P U L P S  (Norma l l y  Stored Free For O n e  Month )  

[ ] D i sca rd  a f te r  o n e  m o n t h  

[,;;4] R e t u r n  C O D  af ter  o n e  m o n t h  

[ ] By  p r io r  a r r a n g e m e n t s  

C o m m e n t s :  

GB ;i  



~ ~ ~ C O  '̧  Southwestern Exploration Division 

~. October I, 1991 

FILE NOTE 

Spring Creek Mine 
Sec. 35-36, T9N, R12E 
Buzzard Roost 7½' Quad 
Gila County, Arizona 

Mr. Bill Sorsen, 770 Sunset Drive, Globe, AZ 85501, phone 602/425-4096, 
loaned me his file copy on the Spring Creek Mine, Gila County, AZ, 
which is about six miles south of his Houden Mine area. 

Fel ic iano L. Leon sampled and reported on the mine in 1987, along 
w i th  a previous sample map of 1929. The plus 1.0 opt gold value is 
genera l ly  a foot  or less of quartz vein mater ia l .  Wall rock values 
d r o p o f f  rap id ly  according to the Leon and previous sample Values 
over wider widths.  

Ore shipment settlement sheets from Asarco El Paso, indicate 150 tons 
of hand sorted ore was shipped between January 1926 and January 1931. 
This is probably not all the settlement sheets; based on the Umpire 
sheet of January 5, 1928 which did not have a corresponding settlement 
sheet. 

I did not inspect the Spring• Creek Mine area. 

JDS:mek 
Att. 

James D. Sell 

cc: W.L. Kurtz (w/o at t . )  
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ASARCO Southwestern Exploration Division 

October I, 1991 

FILE NOTE 

Houden-Ellison Mines 
Sec. I and 12, TgN, R12E 
Diamond Butte 7½' Quad 
Gila County, Arizona 

I send to the files a report on the sampling of the Houden-Ellison 
mine areas by R.J. Dutka in 1988. 

in my file note of February I, 1991, I had mislabeled the properties 
as the "Hoodoo"-Ellison Mine, controlled by Bill Sorsen, 770 Sunset 
Drive, Globe, AZ 85501, phone 602/425-4096. 

Dutka's sampling of the Houden, low-angled structure shows spotty 
gold values, with the best value as 4 feet of 0.383 opt gold taken 
in a collapsed shaft pillar wall (Map I). Map 2 is sample results 
of a steep vein to the south and only low gold values are reported, 
other than an "ore pile" sample. At the Ellison Mine, Map 3, half 
ounce gold values are evident in narrow quarry veins. 

Mr. Sorsen reported verbally that hand pickedwiregold was mined by 
four relative/friends of the owner during the high $400/ounce time. 
They sold it as mineral specimens and not a bulk tonnage to the 
smelter. 

I sampled part of the Houden cat cuts, with samples in the hanging 
and footwalls for bulk indications. These 19 samples are in press. 

JDS:mek 
Art. 

cc: W.L. Kurtz (w/o att.) 
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TUCSON AZ 8 5 7 0 3  

QUANTITY DESCRIPTION PRICE AMOUNT 

19 SAMPLES RECEIVED .00 

19 JAW CRUSHING CHARGE 1.20 

19 SPLITTING CHARGE .50 

19 KEEGOR MILLING CHARGE 2.00 

19 Au (2 A.T. FIRE ASSAY) 9.50 

19 MULTI-ELEMENT ICP PACKAGE 9.90 

. 00  
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9 . 5 0  

3 8 . 0 0  

1 8 0 . 5 0  

1 8 8 . 1 0  

ASAi:~CO l;,:.u, 
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SW Explolauu. 
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A N A L Y S  I S 

Client reference 

Cost code 

Copies to 

R E P O R T  

H-I/19 

JAMES D. SELL 

WILLIAM W. SORSEN 

American 
Assay 

Laboratories 
Inc. 

RENO: 1500 Glendale Ave,SPARKS 89431 
P.O. Box 71060, RENO 89570 
Ph (702)356 0606 Fax 3561413 

Project HOUDEN 

(RESULTS) 

Samples : Type 
Received : 10/01/91 

Preparation c o d e  

Analysis Code Quality Parameter Detection Units 

Au FA60 Aec. 15 % 5 ppb 

Au(R) FA60 Ace. 15 % 5 ppb 

A.5.~,.i'C 0 I,". ..... 

OCT ! 7 1991 



A N A L Y S  I S R E P O R T  

.American 
Assay 

Laboratories 
Inc. 

REPORT : SP 014190 

Sample 

H-I 18 

H-2 47 

H-3 Ii 

H-4 33 

H-5 28 

H-6 22 

H-7 5 

H-8 600 

H-9 494 

H-IO 25 

Pase 1 of 1 

H-II 18 

H-12 542 

H-13 3154 

H-14 18550 

H-15 218 

20370 

H-16 730 

H-17 142 

H-18 58 

H-19 440 

Please refer to the cover sheet for further analysis details. 

ASA~GO i.: :,. 

• .OCT 1:7 1991 

SW Explorauo,. 
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• ,: , A N A L Y S  I S 

a 

~f ~. . : 

R E P O R T  
American 

Assay 
m._l  Laboratories 

L 

Inc. 

REN0:1500 Glendale Ave,SPARKS 89431 
P.0. Box 71060, REN0 89570 
Ph (702)356 0606 Fax 3561413 

~: Cilent reference 

:~::~:- "~:;~!:"~: C:o s t c 0 d e 

ii?~ i; ::. : ::"e:opie~ to 

: H-I/z9 

i 

: JAMES D, 

WILLIAM 

SELL 

Project : HOUDEN 

W. SORSEN (RESULTS) 

~'",.i R e c e i v e d  : 10/01/91 
Type Preparation code 

rs is  Code Qu&tzty Paramet&r Detection Units 

!i~: Au 

:,~ A u ( R )  

FA60 

FA60 

Acc. 15 % 5 ppb 

A c c .  15 • 5 p p b  

OC[ 1 7 199! 



~i ¸ ~ . • ~ ; ~ , . .  REPORT • SP 

'izli~i.i ¸ : ~ 

sis 

. J • 

R E P O R T  

1 of 

i 
i 

American 
• Assay 
Laboratories 

Inc. 

H-I 

•H•• • .,.i~ ~ , • .. 

H - 3  
• ~ '~ ~ . ~ "  

18 

47 

ii 

33 

28 

~s 

l?g,~7:" • 

H-7 

H-8 

H-9 

H-IO 

22 

5 

600 

494 

25 

i!i ~; .... 

i! 

H-f1 

H-12 

H-13 

H-14 

H-15 

18 

542 

3154 

18550 

218 

2 0 3 7 0  

H-16 730 

H-17 142 

H-18 58 

H-19 440 

Please refer to the cover Sheet for further analysis details. 

ASA,~CO J., 

• OCT 1 7 1991 

SW ~.xplorap~l 



!500 GLENDALEIAVE. SPARKS ASA,<CO l:~o.~ 

 EV DA 89431 OCT 7 199  
TELEPHONE (702) 356 0606 
FACSIMILE (702) 356 1413 SW £xp~lauo~ 

H-I 0.i 0.65 6 4 119 2 0.44 1 7 i0 8 4.89 5 0.26 60 0.11 366 1 0.02 5 0.145 2 2 29 3 0.1 5 12 i 24 
H-2 0.i 0.66 3 3 69 2 0.34 1 9 21 17 4.17 i0 0.22 45 0.11 190 2 0.01 11 0.108 4 2 28 3 0,03 5 I0 1 27 
H-3 0.i 0.63 3 5 91 2 0.33 1 Ii 15 13 4.83 5 0.27 58 0.12 336 2 0.01 8 0.Iii 5 2 31 3 0.06 5 6 1 28 
H-4 0.I 0.52 8 2 I15 2 0.27 1 8 16 20 4.88 i0 0.23 46 0.08 635 2 0.02 9 0.09 4 2 33 3 0.08 5 14 2 30 
H-5 0.i 0.48 8 2 60 2 0.28 1 9 18 26 4.45 5 0.19 34 0.09 196 2 0.01 10 0.09 5 2 28 2 0.03 5 ii 2 26 

H-6 
H-7 
H-8 
H-9 
H-IO 

0.1 0.65 6 2 103 8 0.14 
0.1 0.7 7 2 122 2 0.44 
0.1 0.63 13 2 65 2 0.2 
0.2 0.29 14 2 44 2 0.16 
0.I 0.44 4 3 74 2 0.29 

1 8 13 8 8.59 10 0.36 32 0.03 259 
I 10 21 14 4.54 5 0.15 37 0.23 728 
1 8 23 38 4.02 15 0.17 42 0.I 255 
1 7 18 24 3.09 10 0.15 27 0.04 187 
i 5 12 11 4.45 10 0.25 65 0.05 116 

2 0.01 5 0.05 
1 0.04 17 0.098 
2 0.01 14 0.052 
2 0.01 10 0.053 
I 0.01 7 0.099 

8 3 15 3 0.2 5 16 2 16 
5 2 30 2 0.12 5 19 1 57 
5 2 17 3 0.03 5 12 2 28 
2 2 14 2 0.01 5 8 3 20 
5 2 20 4 0.08 5 6 2 9 

H-If 
H-12 
H'I3 
H-14 
H-15 

0.1 0.45 9 5 187 2 0.39 
0.2 0.18 8 2 51 2 0.86 
0.8 0.22 16 3 46 7 0.1 
4.6 0.13 105 2 77 5 0.01 
0.2 0.42 9 2 121 2 0.23 

i 11 20 35 4.53 I0 0.17 52 0.06 1606 i 0,03 13 0.128 
i 7 22 35 2.63 15 0.09 11 0.02 440 2 0.01 12 0.017 
1 7 20 182 2.5 95 0.ii 13 0.05 327 2 0.01 ii 0.033 
1 16 18 77 5.37 15 0.08 5 0.01 109 437 0.01 11 0.012 
i 8 16 53 3.62 5 0.23 41 0.05 489 12 0.03 i0 0.073 

6 2 40 2 0.05 5 14 1 28 
9 2 8 2 0.01 5 7 2 14 
5 51 11 2 0,01 5 6 2 21 
42 2 25 2 0.01 5 17 2 5 
8 2 22 2 0.03 5 9 1 ii 

H-16 0.4 0.23 9 2 62 2 0.08 1 9 19 58 2.45 5 0.13 14 8.03 303 2 0.01 12 0.024 
H-17 0.2 0.14 2 4 41 2 0.03 1 9 21 22 2.25 5 0.09 3 0.01 201 3 0.01 11 0.008 
H-18 0.I 0.21 10 2 58 2 0.08 1 26 16 32 2.04 5 0.12 9 0.02 417 2 0.01 12 0.016 
H-19 0.2 0.32 39 2 53 2 0.07 1 23 14 58 2.77 5 0.16 22 0.03 216 13 0.01 i0 0.032 
STA~D C 7.4 1.9 42 34 183 21 0.47 18.5 32 58 61 3.95 1500 0.15 39 0.88 I061 20 0.06 69 0.09 

3 2 9 2 0.01 5 7 1 7 
2 2 4 2 0,01 5 6 2 6 
3 2 9 2 0.01 5 8 i 7 
9 2 99 2 0.01 5 13 2 7 
39 16 52 41 0.09 17 57 ii 132 

DETECTION: 0.2 0.01 2 2 2 2 0.01 0.2 i 1 I 0.01 5 0.01 2 0.01 

0.500 GR~S OF PULP IS DIGESTED WITH RYDROCRIDRIC AND~ITRIC ACID AT95D~GREE CENTIGRADBPORON~HOUR. 
DIGEST IS PARTIAL FOR B Ba Ca Cr Fe La Mg Mn SE 7i AND W 
DIGEST IS LIMITED FOR A1 K A~3 Na 

1 0.01 i 0.01 2 2 i 2 0.01 5 2 1 1 

American 
Assay. 

 borato.es 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

October 17, 1991 

Mr. Bill Sorsen 
770 Sunset Drive 
Globe, AZ 85501 

Houden Mine Area 
Sec. I & 2, TgN, R12E 
Gila County, Arizona 

Dear Bill: 

I am returning all the data you loaned me, including the Brahma Resources 
report and the Spring Creek Mine report. I have Xeroxed an extra copy for 
you. 

Also included are two maps (Attachments A & B) modified from the Brahma 
Resources maps, and having the Asarco H-series sample sites highlighted. 
Also attached is Table I which lists the Asarco sample descriptions and 
the gold-silver values. Table 2 is the assay results. 

As you will note, the sample values are very similar to that reported to 
Brahma Resources. The important factor at the present time is the lack 
of any values in either the hanging wall or footwall units sampled. 

You should have received your copy of the assay results directly from 
American Assay Laboratory, Sparks, Nevada, and in looking over them, I 
do not note any increased values of other elements in the samples. 

I thank you for the opportunity of reviewing all the data, including the 
Spring Creek report. 

I believe most of the placer gold found in the area is coming from the 
known quartz-gold veins in the district. Without some gold in the wall- 
rocks, and present sample shows none, or the finding of astockwork zone 
of abundant quartz-gold structures, it is not encouraging for the type of 
deposit Asarco is looking for at this time. 

ASARCO Incorporated P.O. Box 5747 Tucson. Az 85703-0747 
1150 North 7th Avenue FAX (602)792-3934 Phone(602) 792-3010 



Mr. Bill Sorsen October 17, 1991 
Page 2 

Perhaps I'll have some time later to follow up for additional veins and 
stockwork of interest. 

Thank you for showing the property and sharing your knowledge of the 
district. 

S i n c e r e l y ,  

JDS:mek 
A t t s .  

J James D. Sel l  

co: W.L. Kurtz 

i!; 



A= 

A-a. 

A-b. 

A-c. 

Table I. Houden Mine Area - Sample Descriptions and Assays 

September 29, 1991 

Houden Shaft Area: Attachment A 

Series, 270' NW of shaft; 5th bulldozer trench. 

H-I. 6' cut in HW, sheared volcanic flows and volcanic conglomerate - 
breccia. 
Au 18 ppb Ag 0.1 ppm 

H-2. 4' cut of vein, crushed, sheared, green altered " tu f f , "  with 
hematite-quartz. 
Au 47 ppb Ag 0.1 ppm 

H-3. 5' cut in FW, massive, weakly sheared volcanic flows with minor 
quartz veins and hematite-filled vugs. 
Au 11 ppb Ag 0.1 ppm 

Series, 220' NW of shaft; 3rd bulldozer trench. 

H-4. 8' cut in HW, purple volcanic debris and flows with some 
shearing and narrow +"-I" quartz seams. 
Au 33 ppb Ag 0.1 ppm 

H-5. 4' cut of vein, stockwork, sheared quartz, hematite vugs, in 
bleached (altered volcanic flow). 
Au 28 ppb Ag 0.1 ppm 

H-6 20' cut in FW, grey-purple volcanic slate and tu f f  breccia, few 
quartz-hematite seams. 
Au 22 ppb Ag 0.1 ppm 

Series, 120' NW of shaft, Ist bulldozer trench. 

H-7. 25' cut in HW, grey-green volcanic breccia, conglomerate, and 
purple volcanic flows. 
Au 5 ppb Ag 0.1 ppm 

H-8. 6' cut of vein, crushed gouge, quartz-hematite breccia in 
" tu f f . "  
Au 600 ppb (0.018 opt) Ag 0.1 ppm 

H-9. 3' cut of vein, quartz seams and zones of massive hematite- 
quartz, vuggy purple laminated, sheared flows. 
Au 494 ppb (0.015 opt) Ag 0.2 ppm 



Table 1. Houden Mine Area - Sample Descr ip t ions  and Assays 

September 29, 1991 

A-d. 

A-e. 

B-a. 

B-b. 

H-10. 6' cut in FW, grey purple porphyritic volcanic breccia and 
flows with few 3" quartz-limonite vugs and seams. 
Au 25 ppb Ag 0.1 ppm 

Series, 65' NE of shaft, at caved inclined adit. 

H-11. 6' cut in HW, bleached yellow-brown to purple volcanic breccia 
and a i r - f a l l  tu f f  with numerous pebbles and conglomerate 
layers. (Pebble zones at high-angle to pseudo-bedding.) 
Au 18 ppb Ag 0.1 ppm 

H-12. 6' cut of vein. Massive quartz crosscut by hematite-quartz 
breccia zones. (Note: HW has fractures suggesting pseudo- 
bedding subparallel to the massive quartz banding.) (See 
Attachment A for attitudes.) 
Au 542 ppb (0.016 opt) Ag 0.2 ppm 

Series, Houden shaft ore pile. 

H-13. Grab sample of ore pile, abundant quartz seams and massive 
quartz in s i l i c i f i ed  tuff-type volcanic. Some copper stain. 
Au 3154 ppb (0.09 opt) Ag 0.8 ppm (0.02 opt) 

South vein or New Deal Vein Area. Attachment B. 

H-14. Grab sample of ore pile from 5' steep quartz vein. S i l i c i f ied  
volcanic tu f f ,  a i r - fa l l? ,  water-worked, with quartz stockwork 
veinlets I"-3" in thickness throughout. 
Au 18,550 ppb (0.55 opt) Ag 4.6 ppm (0.14 opt) 

In creek bed at base of h i l l  to east. 

H-15. 20' cut in FW, green-purple, steep dipping volcanic flow-type 
with yellow-brown FeOx seams and minor I" quartz seams. 
Au 21 ppb Ag 0.2 ppm 

H-16. 5' cut of steep vein, s i l i c i f i ed ,  minor quartz seams in green 
volcanics flow-type. 
Au 730 ppb (0.021 opt) Ag 0.4 ppm 

H-IT. 4' cut of steep vein, massive quartz with specular hematite, 
and oxidized pyrite vugs. 
Au 142 ppb Ag 0.2 ppm 



Table 1. Houden Mine Area - Sample Descriptions and Assays 

September 29, 1991 

B-c. Along road cut above creek bed. 

H-18. 3' vertical cut of vein, flat-dipping, massive quartz with 
hematiteseams and staining. 
Au 58 ppb Ag 0.1 ppm 

H-19. 10' cut, horizontal in FW, sheared "tuff" type with vertical 
}"- I"  quartz veinlets, and red-brown-yellow FeOx. 
Au 440 ppb (0.013 opt) Ag 0.2 ppm 



ASA~:CO Im:u. 
• ~r;i~ " . ~ ,  ' i  , ; "! '  , ..-: ,~';,' ~ ;" J 

~' #i . POI ~, <:':"' ~ ~.~ ~',~,,~~,~ i 'I'ZI,~HO~ (702) 356 0606 
,~; ~ ~ -, ~ ;!' ,~'.,7,~,~ ~i;~ r~cs~z  (702) 356 1413 

6-1 0.1 0.65 6 4 119 2 0.44 1 7 10 8 4.89 5 0.26 60 0.11 368 1 0 .02  5 0 . 1 4 5  2 2 29 3 0.1 5 12 1 24 
H-2 0.1 0,66 3 3 69 2 0.34 1 9 21 17 4.17 10 0.22 45 0.11 190 2 0.01 11 0.108 4 2 28 3 0.03 5 10 1 27 
8-3 0.1 0.63 3 .q 91 2 0.33 1 11 15 13 4.83 5 0.27 58 0.12 336 2 0.01 8 0.111 5 2 31 3 0.06 5 6 1 20 
6-4 0.1 0.52 8 2 115 2 0.27 1 8 16 20 4.88 10 0.23 46 0.08 635 2 0.02 9 0,09 4 2 33 3 0.08 5 14 2 30 
6-5 0.1 0.48 8 2 60 2 0.28 1 9 18 26 4.45 5 0.19 34 0.09 196 2 0.01 10 0,09 5 2 20 2 0.03 5 11 2 26 

B-6 0,1 0.65 6 2 103 8 0.14 1 8 13 8 8,59 10 0.36 32 0.03 259 2 0.01 5 0.05 
B-7 0.1 0.7 7 2 122 2 0.44 1 10 21 14 4,54 5 0.15 37 0.23 728 1 0.04 17 0.098 
H-8 0.1 0.63 13 2 65 2 0.2 1 8 23 38 4.02 15 0.17 42 0.1 255 2 0.01 14 0,052 
H-9 0.2 0.29 14 2 44 2 0.16 1 7 18 24 3.09 10 0.15 27 0.04 187 2 0.01 10 0,053 
K-10 0.1 0.44 4 3 74 2 0.29 I 5 12 11 4,45 I0 0,25 65 0.05 i16 I 0.01 7 0,099 

8 3 15 3 0.2 5 18 2 16 
5 2 30 2 0.12 5 19 1 57 
5 2 17 3 0.03 5 12 2 28 
2 2 14 2 0.01 5 8 3 20 
5 2 20 4 0.08 5 6 2 9 

IH1 
6"12 
11-13 
11-14 
6-15 

H-16 
H-17 
H-18 

0.1 0.45 9 5 187 2 0.39 1 11 20 35 4.53 10 0.17 52 0 .06  1606 1 0.03 13 0.128 
0.2 0.18 8 2 51 2 0.06 1 7 22 35 2.63 15 0.09 11 0.02 440 2 0.01 12 0.017 
0.8 0.22 16 3 46 1 0.1 1 7 20 182 2.5 95 0,i1 13 0,05 321 2 0.01 I1 0.033 
4.6 0.13 105 2 77 5 0.01 1 16 18 77 5,37 15 0.08 5 0.01 109 437 0.01 11 0.012 
0.2 0,42 9 2 121 2 0.23 1 8 16 53 3.62 5 0.23 41 0.05 489 12 0.03 10 0.073 

0.4 0.23 9 2 62 2 0.08 1 9 19 58 2.45 5 0.13 14 0.03 303 2 0.01 12 0.024 
0.2 0,14 2 4 41 2 0.03 I 9 21 22 2.25 5 0.09 3 0.01 201 3 0.01 11 0.008 
0.1 0.21 10 2 58 2 0.08 1 26 16 32 2,04 5 0.12 9 0.02 417 2 0.01 12 0.016 

H-19 0,2 0,32 39 2 53 2 0.07 1 23 14 58 2.77 9 0.16 22 0,03 216 13 0.01 10 0,032 
$ ~ , ~  C 7.4 1.9 42 34 103 21 0.47 18.5 32 58 61 3.95 1500 0.15 39 0.88 1061 20 0.06 69 0.09 

6 2 40 2 0.05 5 14 1 28 
9 2 8 P 0.01 5 7 2 14 
5 51 11 2 0.01 5 6 2 21 

42 2 25 2 0,01 5 17 2 5 
8 2 22 2 0.03 5 9 1 11 

3 2 9 2 0.01 5 7 1 7 
2 2 4 2 0.0l 5 6 2 6 
3 2 9 2 0.01 5 8 1 ? 
9 2 99 2 0.01 ,5 13 2 7 

39 16 52 41 0.09 17 57 11 132 

O~ZCflON: 0.2 0,01 2 2 2 2 0.01 0.2 1 1 1 0.01 5 0.01 2 0.01 

! 

Ameqoan:; " 

0.500 G]UiI~ OF P[I~ I8 DIGE~TEO ~ITIi H¥DROCB~C m ~ I C  ICID ~ 95 0~]~8 CWlGWZ FOIl ~ ]lOgi. 
DIG~ I8 P~I IL  ~R 8 Ba Ca C~ re La Ilg I~ st i1 ~rD M 
OIGZSf I8 LINITKD LrOl~ LL K liND Ha 

1 1 0.01 1 0.0I 2 2 1 2 0.01 5 2 1 1 








