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STATE DEPARTMENT OF GEOLOGY AND 
MINERAL INDUSTRIES 

STATE ASSAY LABORATORY 
402 E. I STREET 

GRANTS PASS, OREGON 

Wr. Chu l•• w. X.rr111, Stap•n1•1n& lng:1DNr, 
u. s. fm'ea.u 0~ Kintlb 
206 U" S. Poat Offlee Mld.ina, 
Ian P"N.no1•oo, Oallform.a. 

Dear Mr. MentU : 

A turtb4tl' aea.rob t.hl'ougb OUI' 
.r~t. on VI• Prog 1\,r.t4 Jfina, 
I • aorry t.he.t • Jl'•Yioua 

r••W th• .S.ea1ng 
oh 1• at.t.aohed heret.o. 

oate thi1 report.. 

• fr•ehw, 
Pi•lcl Oeologltt.. 

... 



lfamaerlpt cow f'ra the torthoc:a1ng Handbook or llinea, Jackaon. & 
Jo.epbl.m CDlmU• 

ORI fOllD J&I11 (gvl4,; ailwr) IAUX> DIS'!RIOT 

Oner•, O. L. 6 JI. D. Kll1ot.t.,. Tak111a. 0repJI. Un&ler lMM \o L L. 
~ laut.e 1,, Box a:,o •. Graatia Pu~ Oregon. 

Joeat4oa.1 ...... 10. 15- T. 41 a., a. 7 w., oa Jolmlon aucn. a w11mtar,r 
ot Altllatae 0rM1t. 

..... , 17 unpatentel lode ™'" 
Dnel.o}alat,1 !he workiltp conalat- ot a -.anut tmmel '127 1'..t. long. the 

•• 1 ~· 17 t'M\ ..., Id.tit a 26 ft,,ot, ..sft, a\. tu llot.taa,; the Jro. 2 abaft 
10 teet. 4aep ~ 1n th .. bottAa or a large open. GtA. A ,o too\ clrift wu run. 
f'ra the wttaa fir' 11b1a lhaft. $:bit 1.110 other 2!5 toot. tmmela were run f'rca the 
open. Gilt,. 1-. ~ ..._ _. CQ'e4. lbae:roua ope Ctlt.• an4 olcl plaep- work­
~ _,_.. a \ota1 ,,.r t.hree ..u clat1rae4 lN&•• the Wen lli'ae (L 10 ••• 
60 L)., the flat. (B. tlJ• L. a• s.1.) ucl the Blwa (JI'.. ·6o0 1. ~ :I.E.), encl 
allout. nlne ot.laar outeropa wh1eh ahow amae •luea• · 

._i.a. -.. PQl.Qa oe .f.hit JI"~ 1a .,.s 1ar to .. tM.t, ot ~• lald.o 
~~ ·beiaa:.· • ·~ ~ .. :::t!:. ~. ·. :--. ot •1.eozo1c -.. 
1noJi.1cl1itc U'g1.111.._. . . :U... · , ... -,blbtle amt. Clblorit.e 
•~ .S.tli 8111tll ar-. ~ llhale. !he ipaoua mcb out.croppblg inclucle 
~ta. a:at..lUe gre~ anl aerpen\tne.• 

· "!he ~ u a whole atr1ke -t. ot mrth am 41.p aboul ~ to th.; eut­
nra. 1he Whole •eMsentaz,y ••tl• hu unlergone oondurable fft.--1.ng a.DI: 
~lUi,g. • . . · 

8aom1._..ltle f'raot.uring am tanlUDg ~ oo~• since 111mrallaUon 
... u •·up4;· ~ ... ~ ~• t.&Ja.,.. ,..._ ....... f.be -.riOta 
beddiJJg pluu •• 

"The on 4epoaita oecur u replaoma1Lt hodiu 1n the ll.aeato~ echists, 
apllte. ucl otbar roc'lc9. in places the older J'OGlca are entJ.req r eplacu., at. 
other point.a the rodca are onq part,ly' replaaed.. ot thereplaoaaent. ainlln.l• 
qUU"ta. calo1t.e and attl:tid• pred.-itat.e. In plaoee the quartz and w.ln.d.ea 
haft entJ.nl.y repla.:• ,:tJte older roclta# at other the auln.dee are epaneq ,.. 
cU.at.r1111lte4. The #UJM aul:tid.ea ooour mt. only' ti••m1 m.t.ed. through th• 
roalt 1welt' ~ alao in fti~ 1n ·Uie cl•ngea am tracturn. tonw,g a net.­
work 1n all cl1rHUona. The prinoipal wlft4e leing pyrlw. Quarts 1• 118'Mll1' 
~ a dark color,.. mt, 1t. alao OOCIU'II in trhit.e ,part.a, 1n mall •e1• WIWllq 
parallel to the tolla:t.lon. Qa.lo!:t.. 1a tounl 1n--..ll Yel.nlet.a in the Yarioua 
tract.urea. GeU. ocaara \10th u trN and also asllOG1at.e4 with~. obi•~ 
wit.h pyrite. ._...., hu hec f'oUlld on the properly di■a■r!natecl in the 
8Ul'h.oe ao11. PriJ1ar7 toaraallm baa alao been ~toed.• 
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"!he minerau...t.1.on of -the depoai t.e occurred. in.two eucceaa1 Te 1nt.ru.aiona. 
t.he 1'1nL being quart,s. am p,rit.e. and aft.er later f'racrt.uru,g a aecom 1nt.ru­
aion ~ quarls occm-red. arryil,g wit.h it. pyrite-. PJ'ffhot.1te, m.intt.e aaount.a 
of ohaloopyrit.e,. uaem.c,c •~• aD1l Bfftm7. TheN oceurre4 in an oYer­
lappiltg aeriea probably 1n the OttW l'Jlllle4. 1 

-.e 1111nerallze4. •• 1• 4et1J:dt-elT blown· by &atlllJ" to be 10\ :teet ww., 
bue4 on t.he orea opamecl by' the· Min croeaeut.. The present, :ta... o:t the oroaa-
mt. ahon a1neral1-.Uon,, without. UI' apprMia'ble .utterenoe from other por­
tiom ~ t.he croaacat,. The aotua1 · 4ef'im:t.e width of the ore boq hall not. bNl1 
4et.end.Jw4- but opeaet.ua to the sout.h. ~ this croaaext. Jaye expon4 mineralised 
rock •1a1.lar to that .or the ~ Immtticla.t. worit bu been 4one towaru 
the ~ ~ ~ l)Ul to gin C'JI detlnit.e ilea u to the at.en\ of the -.14th 
o:t tho·~t..• 

lllsoel~t llltt1oient. t1Jaber :tor all min1ng purpoaa. lat.er maple 
b'oa lo~ Cl.lle,. 81.lffr Gulch. and. Frog Pon4. Depth or anow in winter trm 
?5-10 r..t.. !he llrJlan Wee r.-ut. road tra'Nrtt• the aouth bGW1MJ7 of the 

I 

propertq. ' 

lqul~• Cookhoue-. hmchon•# ~.laokaa11h ahop. ocapNUOr roa. atll 
bu1~. '1'hfl mill comat.a Oil a lhd:nnat. ..,__., 6-l'oot. Bmrt.ington hall 
mill, •D&l"Clh table., plat.es and englna. 7 

Yaluea are reported f'l'om f\ to 122 gold am d.l'IW 1n the main croaacut., 
with an. a'Wl"&ge ot o....- 110.00. Detailed uaq result.a are gi:r• in the 
complete report,,. 

htonaat..1 Report, by &. I. lladaugbtoa, Dec. 20, 19'8. 

1'he Prog Pom 111.ns 1• now known u the Morning star Clrou.p ~ whioh the 
hog ·J>om 1a 1n ONpn am the r tlllinler 1n Oalltorm.a.. !he group 1• owne4 
by J .... ,f. O. lloOa.ulq, ,o8 Wella Pargo ad.ldblg,. San Fnmciaoo, Oe.lif"orm.a. 
Aaaeeamea work onq ha.a been clom, and it. 1• now tJ.ed up in cont.l"O"Nl'N7. 

I ......... , I. L ..._,.,. 41rent• Pua. ONp& 2/~.IG 
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GEQLJGlCIL lESCRIPIIVE NOTES. ilGHLY DEV~LDPED BUT FOR ASSlSS~ENl WORK ONLY 

LOlAL GEOLJGY 
~lMES/~G~ JF FJRMATlONS.UNlTS,OR RO CK TYPES 
l) NAiE~ lPPL~GAlE GROUP 

AGE: LTRI 

SIGNlFIClNT ALTERATION: 
f3UR~ALI~E 

. 
GENERAL REFE~ENCES 

1) OREGQN »ETlL ~INES ~ANOSO□K, 19,2: ao;KI BULL 14-( VDL 2t SEC 1, P 199 
2) eRDGKS, H C l~D R~MP L, 196&, GJLD ANO SILVER IN OREG□~: OCGMI &ULL bl, P 252. 

P /1GE 48 'J7 

3) R01P, L ANJ PETERSO~. ~ V, 1~79, GEOLOGY um MINERAL RESOURCES OF JOSEPHINE COUNTY, OREGtll'·t: OOGMI bLLL 100. 
TAtLC 1, NO 1t52 



JOSEPHINE COUNTY 
80/t'»t ~e ~ 
Frog Pond Mine 

Sec. 15, T 41 S, R 7 W 

Replacement(?) deposit, re­
portedly 100+ feet wide, in 
metasediments of the Apple­
gate Group . 

Property was examined and 
sampled by Lloyd Frizzell 
and Don Hansen during sum­
mer and fall of •74. In 
spite of their negative con­
clusions, it probably should 
be further investigated. 

Bull . 61, p 252 
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Mr. & Mrs. E.O. Greene 
Takilma, Oregon 

& 

Mr. Jack Harbaugh 
918N. 28th St. 
Boise, Idaho 

Option & lease to: 

Lloyd Frizzell, Grants Pass 
and Dr. Don Hansen, Spokane, Wn. 



OUTLINE OF 
WALDO.DISTRICT 

JOSEPHINE COUNTY, OREGON 

The Waldo District Includes that area of Josephine County 
south of Kerby and east of the Illinois River, limited on the east 
by the County Line and on the south by the State Boundry, and 
comprises chiefly the area dr~ned by the Althouse and Sucker Creeks. 

Mining was begun in the district in the spring of 1853 with a 
placers miners "stampede" to Althouse Creek. Since that date placer 
mining has been carried on in the district continuously to date. 
Various lode mines. have been opened, including the copper mines of 
Tak1lma and the gold mines of Sucker Creek and those near Holland. 
But due to the mountainous condition of the southern part of the 
district and the lack of roads no lode mining was attempted in this 
area until 1935, when the Forest Service built their road to Bolan 
Lake. Even to date there is only one road available for this vast 
mountainous area. 

The Frog Pond Mine lies in about the center of the extreme 
southern portion of the Waldo District at an elevation of some 4700 
feet, and occupied the upper portion of the watershed of Johnson 
Gulch, which gulch at one time produced the major portion of the gold 
of Althouse Creek. Of further importance is the fact that the ores 
of the Frog Pond Mine can be traced across the divide onto the 
southern slope in California, and into the headwaters of Indian Creek 
with its rich placers. Indian Creek flows into the Klamath at Happy 
Camp California and has had an enviable reputation. 

GEOLOGY OF WALDO DISTRICT: 
The Waldo District is occupied chiefly by old sedimentary rocks 

including Argillities, Quartzites and Limestones and by dark colored 
subs111cious rocks including, Andesite, Serpentine,' Auganite, 
Pyroxenite etc., also intrusives such as Granodiorite and its related 
.Aplites, together with the older Greenstones. 

The oldest rocks known in the District are the Paleozoic Arillites 
and Limestones, which occupy much of the mountainous portion. In 
general these rocks strike east of north and dip steeply eastward. 
Closely related to these are the Quartzites. · 

1he earliest igneous rocks are the Paleozoic interbedded greenstones, 
both intrusive and extrusive, followed in order by the serpentines, 
granodiorites and related rocks and the dacite porphries. 

Origin eF ORE DEPOSITS: 

The minerology of vhe ores (according to Diller, Winchell and 
Shenon of the U.S.G.S.) is evidence of their hpogene (deepseatea) 
origin. That is, the mineral assemblage, as shown, belong to Lindgrens 
Mesothermal type, deposited at moderate depths by hot solutions. The 
source of these solutions has not been definitely established, but is 
credited to the batholitic instrusions of granodiorite and related 
magmas and not from surface waters 1s supported by the following 
evidence: 
(1) The solutions which formed the gold ores were associated with 
(if not identical) solutions which deposited the ores of mercury and 
antimony. There is no known adquate source whence surface waters could 
ol:IJtain these elements, where as, they are known to be formed from gasses. 
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(~) The solutions which formed the g:>ld ores apparently invariably 
9ontain small amounts of copper, lead, zinc, antimony, arsentc and 
tellurium, all elements known to be derived at times from magmatic 
origin. Also gold ores are intimately associated with various 
aplite dikes, and in a few cases also deposited with tourmaline. 

The ores of the District occur in vein, veinlets, in brecciated 
zones and as replacement bodies, in several kinds of rocks, but 
chiefly in greenstones and the metamorphosed sediments. A few pros­
pects are found in serpentine. The most persistent veins appear to 
lie in a general east west direction, with dips of varying degree 
eastward. The vein fillings consist mainly of quartz, Calcite, and 
sulphides (of which Pyrite predominates): 

Summary 

GENERAL REPORT 
FROG POND MINE 

JOSEPHINE COUNTY - OREGON 
E. L. MacNaughton. 

Dec. 20, 1938 

The Frog Pond M1ne as a whole consists of a series of replace­
ments deposits. Of these deposits ohly the Frog Pond has been done 
on the others to determine whether these various replacement 
deposits are individual deposits or are one large deposit with 
outcroppings at various points. It has been proved that there 1s 
a distinct relationship betw~en' the Frog Pone, Wye, and Johnson 
Deposits, the relationship being that the rocks are identical in 
all three deposits where uncovered. 

The results produced by the workings on the Frog Pond Deposit, 
are of ex~reme interest and carry sufficient information to warrant 
thDrough investigation and the expenditure of sufficient monies to 
explore and dvelop the property. This statement is based on the 
evidence as produced 1n this report, and as indicated by the follow­
ing summary. 

The most important fact brought out by the work on the Frog 
Pond Deposit extensive width of the ore deposit proved to date. This 
fact 1s especially noticable in the Crosscut where 104 feet of ore 
has been proved which gave an average value of $4.20 per ton, based 
alone on the assays made by Mr. Fred J. Bartels. 

The~e assays were made on 4 samples, each of which was taken 
by stripping the walls their entire length, each original sample 
weighed over 1500 lbs.crushed to minus 1 inch and quartered to 75 lbs., 
then crushed to minus 1/4 in. and cut in a Jones sampler to 1 lb. for 
pulverizing. This explanation is made to give some idea ofthe care 
taken in the sampling. 

Of importance are thelarge area exposed in No. 2. 
Shaft workings: 

In the lower tunnel an anea of 27 feet wide, on 3 samples gave 
an average assay of $2. 97 for the entire width, with assays from 
$1.40 to 37.oo. 

In the opencut an area of 25 feet wide, on 6 samples, gave an 
average assay of $4.87, on assays ranging from $3.BO to $9.80. 

In the Creek, 5 samples over an area of 70 feet wide, gave an 

-
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assay average of $2.35, with assays ranging from $ 1.39 to $4.94. 

It is to be noted that 1n sampling all of these area everything 
was included 1n the sample over the distances mentioned regardless 
as to whether or not the rock contained visible sulphides. 

The above ~verages do not include all of the assayed samples, if 
these were all included, the averages would be considerably higher. 
The samples used were only those taken over long lengths and which 
gave large original samples, The smallest original sample taken at 
any of these points being 250 pounds. 

Another point of interest is the samples taken from the various 
dumps, which more than subtantiatee the averages given for the 
various working places. All dump samples originally weighed over 
1000 lbs. and were carefully taken. 

Crosscut Dump:-
Assays ranged from ~2.10 to $10.50 per ton, the average being 
$4.10. 

No. 2 Shatt Dump:-
Ai3says from $3.49 to $17.85 per ton, with an average of $6.52. 

Assays on Talc from No. 2 Dump: Ranged from $1.39 to $117.60 and 
were not included 1n the above average of No. 2. Dump. 

It will be seen that the areas covered by these assays and 
averages, as given, is 104 feet wide and 320 feet long, which length 
is the distance from the crosscut to the Creek exposures. Further, 
when the first 55 feet of the tunnel is tested I feel positive it 
will be found equal to the averages of the rest of the crosscut, if 
this is the case, the total width exposed would be 157 feet. 

PROPERTY 

The property, which is the subject of this report, is known as 
the Frog Pond M1ne, consisting of 17 quartz mining claims. The 
individual claims are named as follows: 

LOCATION 

Apex 
Addition 
Extention 
Annex 
Quartzite No. l 
Grouse Nest No. l 
Grouse Nest No. 3 
Grouse Nest No. 5 

Grouse 

Apex No. l 
Addition No. 1 
Extent1on No. l 
Annext No. 1 
Quartzite No. 2 
Grouse Nest Ho. 2 
Grouse Nest No. 4 
Grouse Nest No. 6 

Nest No. 7 

Thia property is located in the Kerby Quadrangle, Waldo District, 
Josephine County, Oregon, in the Althouse Mining District, Sections 
10 and 15, T. 41 s., R. 7 w. of the Willamette Meridian, on Johnson 
Gulch Creek, a tributary of the Althouse. It lies at the top and 
north slope of the Siskiyou Mountain Range, which forms the boundary 
between Oregon and California at this point. 

TITIES: 
The titles as to these claims are clear. The claims are unpatent-
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·e,d and are held under the provisions of the Mining Laws of the United 
States and the State of Oregon Governing locating and holding of mining 
claims. All assessment has been completed to date. 

VEGETATI ON 

The hills are thickly wooded. The timber consisting chiefly of 
white and red fir. There is sufficiant red fir for all mining 
purposes. However timber for mining purposes can be purchased from 
sawmills in the vicinity at a price of $18.00 per thousance feet 
delivered at the Mine. 

WATER 
Sufficient water can be obtained at all times of the year for 

mining purposes. There are some 15 springs on the property and Johnson 
Gulch which carries off the flow from these springs, has a flow at or 
during the dry season of about 3 se·c. feet. Water could be easily 
stored either at the dam or at a point midway between the dam and 
Silver Gulch, also at the Frog Ponds. 

CLIMATE 
Climatic con:litions are not severe. The snowfall varies, but 

the property is usually covered with snow during the months of January 
to June. T~e depth of snow lying on the ground at any time varying from 
5 to 10 feet. This snow blocks the road for a distance of about 5 
miles from the property. The road could for this short distance be 
kept open by use of a bulldozer tractor equipment. The actual snow 
fall is usually confined to the months of January andFebruary. 

ROADS .AND TRANSPORTATION 
The mine lies some 56 miles from Grants Pass, . Oregon, a city on 

the Southern Pacific Railway and the Pacific Highway, which would be 
the shipping point from and to the mine. The road from Grants Pass 
to the mine is by way of the paved Redwoods Highway to Cave Junction 
a distance of 32 miles, thence along the Caves Highway to the County Road, 
which is a full width gravelled road, thence 8 miles along the County 
road to the Junction of the Bolan Lake-Happy Camp Road, a point l mile 
east of Tak.ilma. The Bolan Lake Road was built by the Forest Service 
in 1935 and is maintained in excellent conditon by them. It is a 12 
foot mountain road w1 th an average grade of 6%. This road traverses 
the south boundary ofthe property and from it the present owners have 
built a 10 foot road on to the property and to the main workings, it 
has a maximum grade of 11% and is also maintained by the Forest Service. 
The Distance frOJm the mine to Takllma being 16 miles. 

TOPOGRAPHY 
The mine is situated at the head of Johnson Gulch a triruitary 

of the Althouse Creek, and located midway between the East and West 
Forks, and on the north slope of the Siskiyou Mountain Range. This 
range forms the divide between Althouse Creek in Oregon and Indian ­
Creek in California. 

The Bolan Lake Road and the California-Oregon Boundary run along 
the top of the divide between mile posts 177 and 179½ which are includes 
the south side line of Sections 15 and 16. The south end of the Frog 
Pond Property conid1des with the south side line of Section 15, and the 
Boundary. 

~he main 11skiyou Range runs east and west and from this ridge 
spurs br.anch out striking in a general northerly direction. These 
northerly spurs or ridges form the divides for the three principal creeks 
on theproperty known as the Frog Pond Gulch, Silver Gulch and Johnson 
Gulch. Midway in the property these Gulches converge to form themain 
Johnson Gulch. 
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Tne country is extremely LUfgea \ ith elcv~tion on ~h~ aivi~e 

01 the ~outh cnu 01 the ~.Ofuit) 01 ~?oO to 4790 feet c..nc.. ut ~h~ m&in 
II.tine -i.,orKings 01 £..:273 l'eet a ... .tu t, t .,us north end 01 tn~ property the 
e.iev1::;_tion is t..Dou-c 3900 fc;et. 0&v 1•u ... K v.11iu1 is am "the \,t;St 01 t11e 
.l:'IOJ!t..atJ ilbt> c..n .,lt...v...,1,ion ubour, o.L_osit ti.tc .w.ir.1.e \,U..LK.ille,S of ebout 
3oOO tedt. 

G-2:ULuC.l 

he e:,eoloe,y of the propc::1 t., is similt.1 to thb t of' the ~ !t..luo 
uistrict, b0infu cllierlJ occu~ie~ b) the old seaimen-cary 1oc~b of 
.t aleozoic q~e , incluuinc ur Lilli tie .s, qut..rtzi t ~ ,. , liL.estonas rome 
b.LI,hi bole a.nu culo1 i te sc1.1.hito, vi tn :::LL.11 ol et:..;..' 01 tch&ls. The 
llneous rou~s outc..LO~~inb inc.iuue blL.nouior i te, LnaeEitic reenstoncs 
&no Le11,,entine . 

The rocks ~s u \d1ole st~i4e e~~t of no~th ~na dif bbout ~o degrees 
to the e&0tWu..La . The whole svc..imonta ... J s01ies L.as unQergone cor..sic..e1-
&ule f1&ctu1in6 anc.. fuultin~ . 

Insto..i:1uei:, occur in the mine v;o1~in6 s or -i.,hb.t c..-.PI-Bb.J s to be &pli te, 
but no tnin sections nave beeu raaue to aefinit3ly aet~LMine the rock 
b.S 1::.. .. 1-ite. lt occu1s in uin.es \llich hc.ve been .1: '.Lcct ic0ll. 1•e:placed 
by qu&rtz, c~lcite bnd sul~hia~s. 

Consiuerc;.ble f1actu1ing End 1aultin6 Lbs occureu since ~ine.alizs­
tion c.s is noticeo. in t11e \.01 .tdne,s. Consd..uercible 1'&lc is founQ between 
the Vbl ious bG(..o.int. plt.:.ne::.,. 

GhE .UE.t u.:.l'l'lu~ 

'I'l1e ores of' t1.J.e u::i.in .....,isrd:you 1-(ange along t11e uregon calif01ni& 
Bounuo~) beloI.te, to tl.e Sc.me se1·i1:,s as th& t of No thern Qt,_lif 01 nie.. This 
is evic..enceo. by t1.e yro~ence or serici te, a co1,:JL.on 1.:ine1c.l in the v·s.11 
rocks in no1tLe1L LGlifornia, ~nu blso by the absence of &blite \tich 
is c o:mrnon to tl~c 1. o Cid:: of' ~ ou t.cn• as ta 1 n v1·ee:;on. 

L'he 01.0 uc 1 osit6 occ1n :...,:::, Iepl&cm:..:;Lt booies in tLe lirne ;::,tone:::, 
scuists, 1litj ~nu ot1.J.ei LOCAL, ih 1lLcJs the ol~e1 1oc~s ble eLtirel~ 
re1l~~bU, Lt otue1 points tn~ roe~~ Llb onl~ p&1ti~ll~ Le~ l&cea. uf 
tn s ... e.1,lt -.:e:.::ent L1ine11:.ill y_U&I tz, Cc lei t . cJlld. JJ.lpllio.es pr euomirn, te. In 
pluCv$ t.n.e lUbl tz &liCl ::..u liJlli0.8S !it. ve t;;il ti I ely re,r.: lace U t11::; olueL I OCKS, 
o.t otLc1s tL.e ~ul1uiaJs &1e bjLlsely uist1iouteu. Tnc sul~hiues occur 
not only ui :::&cminc- teu t.i.a oue:_L. tue ,. oc.r-_ i tt:el1 but b lso in veinl •;ts in 
tr ... e cleb.Vbt_t:;.S u.u. t1c. . ..::tures, 101r;_,..1r~t Lr.et \.O1k in ell c,i1 ,ctior1s. 
•rne r,1inci..1cu.+ sul_piiue bein6 1~1ite. <(,ue1tz iEi usuall.., of'- uL.IA. color, 
but it c..,1£0 OCCUlb in V,hite qUo..l.·tz in sr~ell vei11s USUL.lly purL..llel to 
t~e rolibtion. Cblcite iG 1ounu in sn~ll veinlets in tne va1ious 
f'Ic1C tUTt3S • Golu OCCUL C t;otL b& flee bilU L 1SO L ~soci C.- teu \;i tn the 
sul;ni(...e::;, c1.1.ief' ly -i.,i tn }·}Ii te. L:t.i1 cu1 y 110::, been l'ound on the p1ope1 tJ 
uissemina teu in tl1e su.t fs. ce soil. ::. ri.fut...r. J' t ourw ... lL.e l ... t.s Llt o baer~ 
noticf:!u. 

The mine1LlizLtion of the ae~osits oacurea in t~u successiv~ in~ 
-ciusions t.rJ.t., 1 i1 st be int. quartz :::,na. p:y.1.. i te, c,na ftt...r lu~81· f,. L.c turrn[ 
~ second'intrubion or ~uartz occu1ea Cb.l~Jin~ ½ith it pyrite, 1yr1ho­
ti te , minute c:::t:1ou11ts of chs.lcop:i-I i t•.,, cil senic , antimony &nc;. mercu:i v. 
Tnese occureu in o.n ovi.-alo.p:rinl se1iE:is pJ obobly in the o..cue1 n&ri ... eu. 

-, 
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ne mineralized zone i~ ue1initely ~no,n b) &5La} to be 104 feet 
"iu.~, bbEeu by tne 01 s op~nea b~ tLo r c:..in crosscut. The present ffce 
01 t1Le caosbcut u1ms r.irLe1·c.1.lizc.tion, \iv!lOUt c.ny h:r:;r·ecL,.ble c.liffer­
ence I ram ot1Le.1 poi tio11s 0.1. :11.a c ot:iscu t. 'Elie uctuu.l definite v~ia th 
01 t11c O1e boQ:-, 110S not been aete_,_mineu, but, o:pencuts to tl1e' routh 
01 LLi.., c1·os~cu t 11 tive ex11oseu. min1:;,L c.. i4eu rock sir1.il&1 to tr...ot of tli.e 
Cl'OSbCU t. lnsuf I'icient \ Ol.K llc/;:, bE:;-::11 '-'OLe t\10&.l'Cl.~ t[J.8 toi: oi tie hill 
to e,iVc3 c:.nJ uefinite iuc1:t c:.& 1,0 tnv extent of tl:e \i~iotL. 01 t1.e de.toE-Jt. 

'he ... ~ c1r·e onlJ t111. ee, v.u: .. t Lif!J.t be calleu. \,ell ael inea, veins 
O}eneu on the ~1ope1t to Ub.td bS 1ollo~s: 

·11est .i.,iu.f'.c Lec....€_,e 
....,1., .... 1 c LB u "' 
Blu~ LBUe:,c 

'1'l1is l6a€._e i.£ E> bevn o e1J.a b.-C tv,o ~oi .ts &bout 

LCtUt.l 
,.io.e. 

l::iO feet .:..pert, in tl e . ..',uuition Claim. .1..ne 
"iutn iub •• ot yl:.lt beer1- uete1mineu but it i::.i Kno\ n to be le feet 

'11e foot,,all i.s sh"'le. ...,t1.i.r .. e i'. 10 1« .....,iy o0 de rees ac:..E,t\,c.. ... o.. 
fl.Olli ~-8~ to ~~.90. 

bL&le Leu~e: ~is ledge is ex~oseo. i~ the 10~0 betw~en 
btLtions ~o unu. ~9, in tLe A uition Clhim enu 

con~ist6 of b se1ies or tL1e . 1Lrt..l.1.sl quh1.tz veins e&cn bOOUt 3 feet 
v.ic...3 c.L.u. Lbout 10 feet Lpc..l t. 1LL.. iLe:, u1u foot 1,1t::..ll:.:, e1.1·e srn.-:le. ~tri.r.e 
1 \.) "' - '00 " o .!. u.ii, o :..,. &. ~- Cn.1. 1 sumple IJ.&s bec,n tLKen, v.hict~ v,Ls a.cror,s 
tl ... e entiTe seLie s incluaint the sr1&le beti.·een thu v~ins, distcnc~ 
29 feet L.SSLY ~0.97. 

BLUE LED◊=: ~uis leug8 is exputoeQ ·n a race l.:it the Lost 
Cllintl.I'.1&n Ilc1cer r.;it on iw: .. r zite l!o. 2. Ch.im. 

11e vein is :5 feet v,ic .. e and. hus quertzi te f'or both \J&lls. The vein is 
onl.> ex_poi:,eo. for b ~ feet. It is c... li€:,ht blue '1u&rtz 
b.eavil:,, mine1c..li6ed. ...,tri.i: e 1: 60 'ii .uir, '±2 ° r~._.., Gne sc1.rn.pH1 8.ssc:~, ci 

.,,.0.7j. 

~!Leer, ~itch Leute, 
-onG. l.Jei-,Ooits. 

Le ae~osits ex~os0d to a&te consitt of )e 
Leu€e, Gross L6ube, Jo nLon LBuge, Lost Chincman 

1 u.lc -... ale, ~:..pex Leuge, Lc..c Caule:. 'l'unn8l t.nu Frog 

vf trLcse a bI ief outline v ill be ti ven ri1:.:, t 01 l,u o se lJ int L. t 
SOL6 o.ist1:.1. ce f'IO.w. t.i..Lv .:::Lill 0.L l.iOe, -ona ...,e_I.osit. 

,,YS .w"S.l.)GE TLi.s leugG outc.._oys 0n t11e bo.ru<::s of ',/}e Creek 
1:.t t\,O _points (only one of '11.hicIJ. 1.&bs be0n 

LbSLJ0a) on Grouse l',e.:.t l.o. 0. Ch.i:r:. 'l'lLe 1 .• c..in exposu.1.e occur& op.l."O.$i te 
ti.i.e · .. ;ye r.1.acer ... it. lt consists of' ·c... Sc;.,_ ies o~ tr....ee uiffe1ent 1'O1:rr._a­
tions, tl.c lower t.. scnist di.ti.rely re_plc,ced. i.,itr. q_uE-rtz, c&lcite end. 
tc..lc \,it.fl bulyhiu.t:s but no i'1.ee golu. ~ ssc... s from ..,..1.40 to ~.~.7cL The 
:mic.ule for1.c;tion of -.,,Lo.t b 1., cL.l'L to be 8. _,_t;I,,lt...ce 1-:.. ... lite, l:1eevy in qm. rtz, 

1 ith fine stri1.L ers of calcite, Lr.i.u ,, ith sul1,hio.es disseminc. teu thru the 
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rock &nu c..lso us veiniets, ~~rite is ~lso founa in tne stri~gers of 
Cale i te. It is t..bou t 6 feet tfaiC.1£ c..;., s&y s 1'r·om ,,.,0. 86 to .• o. 07. Tl~e 
UJ.,1-1e1 L.>.Lmation is u. 1e- ylt..cemant of' lim0stone by qu&rtz, cc.lcite u1a 
suli.,hiaes. I1ni::; 1och. ct.rries tooLe 1'1ee golu.. _,;.::,sc..:'J~ f.J..Olli $0 .92 to 
'tt.::::.10, thict,.IH::;SS e1bout b feet • ..:itrL.e ol' leu5 e .._, 4U \;, J.Jip 54 u.'S. 

Cross L8Q€8 lt is exi,oseu on tL.e v,est siue line 01' Grouse 1~est 
No. 3 Clbim. lt is L aurK colo1eu qubrtz ,~th 

nurne ... ou& st ... ine:,els of \1~ite quartz, :.:Llc.i.ll bhlount 01· celcite, the entire 
r·oc.r.e i2 minv ... alizou. .Lilis lec...6 e ....,t ... .h.es l, 8 E, Di1,, o0 ec..st\,oJ.a. 1 t 
sL.oula inte.J..&ect t.i:...t- ·.,)e Leuf,e t.t about tne :..,.•.-. Comer of Grouse t·est 
No . 6. .n. sa.11:;,le tc...t>..en b - chip1-1ing the ex1,ose6. roe.I:{ over a dista.nce of 
80 1eet ass&Jeu ~l . bo . 

Johnson LeQ6 e This a.eposi t outcr·ops in Johnson Gulch ubout 1:r50 feet 
sou tn of the 11J e Lea.ge ano in tnt: same cl&im. The 

t'oJ. ,Btion o.Ie iQenticc:.l v'i t.t1 the 1,ye Lec:...ge }l'onrtLtions, except th&t the: 
c.:.re tl1ic.r....er, totc.1.l v,icttl.l being about 40 feet exposed.. utri.Ke H 5 ~­
Dip ~o E . .n.ssay of exposea rocK for -9 feet is ~8.76. 

Lost Cr1in&L1b.n In this pit is exi-,osea two large ae1os its of q_uc.1.rtzi te, 
v,hich in the ylLcer :pit c.Ie se1,,d1&tea by the Blue 

i..eQge. tis cut bt nume1ous plt.ces by Quartz stringers not only in the 
1,i t but 1::.lso to the nor th vhc.10 4. y1·om.inent stringers were found between 
station 08 t...nd. the ~.E. Cor·ner of' Grouse I.est lw . 4. The qu&rtzite 
immea.ia te to tne sur·fuce in 811,a 1:tround the :i;: lacer put pans coa:sse gold , 
some pieces beint o.s lare,e &s o mesh , one pan ta.1.rnn by digging into 
the y_u&rtzi te €,8Ve lu colors of 10 raesh vd th c:. string of fine colors. 
1~0 atter:'t has &s .i'et beenL...ade to tr'--ce the source of' this gold , but 
it apparently comes from the que11tz stringers in tr~e quartzite . 'l'hree 
samrles v;ere tc:1.~en of the qu&1 tzi te over· lengths of 10 , 25, 1::..nd 75 f ,et, 
with bS~b}S of ~o.eu, yl .01, b.IlQ y0.87 • 

.ul Ch l..,EDGE 'l1hi:.:; ledge i .s exposed in the bu1i..s ol' ttw a.itch v,hich 
runs from vilv .,r to ·,;y e gul c nes on Grouse :r-:est l!o . 2 

C..Laim. Tne ex1 osure consists of' v1hi te hnu bro¼n t&lc 1:.Lbout bO inc11es 
thick cIHJ. 6ss&.> ea. from ""21 .00 to lit'~~o.uu. I'he ex_;,osure ap:;,;ears to be 
10.rt or tne surft.ce sliue. 

'l'.nLC l~UL~ 'l'hi;:, hole v,1::..s o:peneu bj, f'ollov.ill€ up '--' trc ... ce n'3c..l' the 
head of' ·._yt:;; Gulch on .Annex Ho. 1 Cib.im. 1 t consists 

01' br·ovn wiu \ ~i te tc.1.lc 1., ine: on to 1, 01 an 0n1,hibole schist. utr ike 
:-i bU J; . 0ip o~ .:.-. ~. ,,1:::,sc...:;·;,, from vO .v<:t. to '1. 18.20. 

only ex_posu 1·c • 

wl .1 3 . 

It lies in tna 0.-r:. i:ur·t 01 t116 Ab'ex . Very little 
is .fc.nov\Il of this a.eposit, .QJJ.~ C, all opencut is its 

0triKe ~ o;.; -,1 . Di1,- <.i:t) ....,. N ·.. . J1sst..:;s Yom ,;ii0 .90 to 

1 . .1...i.C C.nl'L~-y .:mu~~i.. This tunnel, in tL. e s.r;. ~&.rt of the Auu.iton Cl&im, 
v,b.t. uriven :ico.Ib c1go in tr.i.e 1oc.i:e ljillb betv:een t.r.1.e 

11,1:.H:, t riue,e lt:J ae;e c:..1 ... u the .ih-O6 l onu Lee.. .e . l_t y,t.s r~.,qpeneu this :,,e ½--~. 
1 11e rocn. consibts of a u&rn. colo ... au. Uol'tz i1t11 con..si .... eruble sul .. h1ues, 
:tu~~tH~8 rtB11 l,1trte1'(r\?rtl~0 B.L n flB.~S .l! ~Bg t¥,fo~ E~(J&\·tt~t u?nr.~£6 w~li1rti8 1iave 
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to oe Qriven some 100 feet to interbect tLe ~rog 1onQ. ~trike of 
f 01mstions r-~ ci~ -=, .0ip ':tO u &. "S. '11he \ &LLs were strnpleu f'rom the fLce 
out\,,c;;.1c.. b. dist&11ce of' o3 fee_t, asc_o.J~ f1010. ,;0.o9 to ;1.08 • 

.1.
1113 F.rWCr l Oi-......, .i..EDCr ~ vL IJ.31--G"lf 

1 t is -g.p on this leuge t.tu. t tr.1.e :mb.in v,or-k on the :rrorertv 
t.&s been 6. one • rhi s deposit hes been traced. over a ui stUl ce of over 
loOO feet on the surface. lt nas & gener6l strike of N 45 ~ ~no Dir 
or '-.t:5 -~ c:.c E. l.t outcrops n~c1r· the ....,. -.r. Cor·ne:r· of the .~pex Cl0.im along 
t1c bc:1nKs of t.t.i.e c1eeK 110\,ine:: out of' the Frog }onu 1~0. 2, v.hile the 
present f...J.iil3 \ on; .. ir.i.gs cle Il;:;b.r- tne h.',J. Co1n -3r c.,1 the sane clciL. rhe 
mo::.t no1.tlie1l1 v,orkings in tne crosscut tunnel, ._..w. of the c:rosscut 
is 1.0. l &1.1.&f t t,nc... further south tiu~t oI' l\o. 2 ,::.1 ... t:...ft, blso tl1e exrosu Les 
in the l,I'Bek 118[;.l 1J.o. 2 ~h&i't. • -

'Ht; vc.1.·i ous v, or.t';.irlt, s \ .ill oe Qe scri bea unc.. 3r the i'olloving 
neuu.i1J.t::s:-C.h003CUT? ho. 1 ...,11.A...T, Lo.2 . ....,.r...1 .. FT, LLQ v.ct.:--:.r:.. ~J~'OSUl-.~. 

Cd..10....,CU'1' lUI,::BL '.11hi s tunnel is 13-'L1'.ae t <.:>I .. u. crosses t.cie for.me:. tions 
bt about 60°. Tu3 rocks in the CLOsscut clecrl} 

st.to\., t11t.; i.._tctu1ing oJ..u 1001;;.L lbul1.,int::, '1'here 2,re tJ.J.ree aistinct forme.­
tions uiLcloLec..., Glso otL.e1s ~fi&t ~iLUe from o~e to tna othei. The 
rue.Ks fa.i..e a ll bb..al:1 olt<..;.i..eu <!Ui in l.!OSt cc:sas p acticallj 01 'lolly .c ·. -

r,lc .. ced by -{Uc...rt;_,, c~·.lci te c...lld sulpni6.e. No cl ear ai st inc ti on can be 
mbae by .nur1a glc.ss, rmc... the l'OC.Ks s l10ula be stuaieo by thin sections to 
c.ete1mine type, cl1.s .. n.,ct e r u11a minerolo~;y . 

.rrior to tL.e 11outh of the tunnel tnercl is cill o s gl.l.t .30 
feet long (1i,hict1. nus been tirob.er·ea for· pL·otection c.na is not cor1siu.e1eu 
p:....r t or t1L tunne.L). The 1 oc1~ 01 tr1is cut is similc.r in cllb.rc:.cter E..nd 
minerb.lizution to th&t ot the first .f0.rt 01 t1.s cros::.cut. This cut 
togiatL.er with tne first 25 feet of the tunnel lJ.L.s not been uSSu)ec.. But 
clue to t.De simil&rli ty 01 tne miL.,.,.1 lization WJ.Q the chart..cter of the 
rocK l feel Lure th8.t on testing this total of' 55 feet it vdll !:issa~ 
close to ti11:... t of the rest ·01 the tunnel. 11' :trJ.is is -:o, it \ ill adG. 
55 feet to the wli..dth of that bou.y in the first po.rt of tha tunnel. 

I1he opencut &nu tt1e filst :)9 feet or the tunn31, that is, 
u1, to station 61 - o9 feet, ccf,pecl s to be a schist completely re_;?lacea 
b~ quartz, ce-lcitc Lnu sulpL.ides \•, ith numerous l&., -.3rs of talc. 1I'he 
q_ua1·tz ib usuc..lly of 2 c..ark color but numer·ous strinfers of ; ti te 
qm.1.rtz pb.rallel t1J.e f oli&tion of' t ue for I:b tidms. Ct. lei te occur· s in 
stringers onu veinlets. 'l'trn ~UlJ:-hid.e 01' 1.hich 1;yrite rreuomirrntes 
occurs in veinlat.s, bunches t.nu. Qissemin&ted tl.irou[hout tbe rj_& ss. Of 
this body t~ht bie& from ste..tion 71 x 25 to 71 x 59 hLs be9n thoroughly 
t..::,sa:yed, tuc:; o istance baing 34 feet. Tlle 1 irst ass&ys bei11f taken e.s 
tue tunnel \6.S Qriven, the second., by tu~int:; sum.i::-les L-lon 6 the v'clls for 
evc-rj five feet, thiru., o:y tc.Kine:._ one sm, pl,,;, tud 01,tire .,':t feet by 
strippir1c the vval l .... , \ hicn €,Lve b.Il origi ne..l sw:.11, le or l::;OO r,ounds . 
...,&mplin€, (lnst t..nu secona) g2..ve c::.sso~,s ranging f1·om r.:.,.10 to .,.16.80 
vi th c..!1 aven:.ge 01 .,,.0. oO. ..hile tli.e tln io. s8mJ:,le ussc.: eu ·,r'±. o7. 

From stutio~ 7l_x ;.,9 to . 7 ~ x 00, oc9u~·s a1.intr·usion of 
.green col.o.1e6. 1uc.rtz, v.m.ch is 11c:.1·0. t.uu. aense, - 1 t11 e-tringers of 

c&lcite in t1J.e lr1:,,ctu1e&. lhL"' roc.r:: uscayeu from 'W2.80 to ~rll.90. 
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The balance of the crosscut Bt&tion 72 to 73 & Qistance of ~g 
feet can be consiu.erec.. as one ionuc:1tion, as it is aif1icult without 
n..icr-osco1Jic uiulJ' sis to r eacd ly a ist inguis11 the b&dly c:.. l tere d B-nd 1 e­
pl1:i.ced rocl',;.s. ~uurtz 2.nd c&lc it e p1 edominb. te, 1,i th numer·ous s trine:;ers 
of wtii te q_u&rtz &.na cc::.lcite. 11.i.e sulphide occurrence is similar to 
that or t1.e l'ir·st J.;&rt of' the crosscut. In sampling this &rea it w&s 
a.i videa into three ·sections. All ~Elmple s i>ver ,v taken by stripping the 
walls from roof to floor the entire distunces given, e&ch sEllL.ple 
originally weighea over 1500 pounds. The assc:1.y.s were .,;2.07, 't,5.27 End 
~~.b7. Giving an average for the 59 feet of ~3.86. 

The tot&l crosscut assayed for a a.i stWlc e of 10'± feet ge.ve [l. total 
averc£e or ~4.20. 

1o. 1. t,hA.t"T \,Oltl .. INGS This snaft is about 17 1·eet aee1J &na from it a 
drift ½&S turneu along e seam for 26 feet. It 

is in thit.i sh&ft th&t tlie pa,rphyr·y \,as first notec.... Thi.s porp yry 
shows a velue of 'tt'3.10. ThB hard. a.ark q_uartz ulso 8l)p0&rs in tlla shEft 
6llQ shov1ed v&luos from 'it'5.o0 to "'10.00. The right w&ll of the Grift 
s11ov, s rock tnst 0-1,,pears to contain &:pli te, pt.rtislly 1 eplc-.ced, ( this 
rock ho.s been colleQ igneous 101 v,,o.nt of' c. j_ eal ueterminea nL.wel);, t.hi s 
mb.:', hctve at one t iL.e been an ayli ta v,hic.h lio.s be.sn l ep l&cea., it is 
about 8 feet thic~ ~n~ assaJs rrom ~2.10 to ~s.~o. 0n the left ~&11 
is c1 b1 ecci&tec.i. Ci1ea or t..;.lc, ·tu~rtz o.nd calcite, v.nich &ssuye6. from 
•rrl. uO to 'ff'l9. oO. 

No. 2. bh.LI!''r .. v .. u .. :i..i:,l,0 This short io .;;01ie 2b0 feet sou tlt v,est of the 
crosscut &nu consists of c.. ser ::..es ot 1,,01 kings. 

l!'irst an .9.._1e ' 'w:J.S U&Qe abou.,t_ 70 !eet long b.HQ from t.t1e face t\",o 
crosscuts v;rere o_riven, one (tunnel BJ €.t nearly e5° to the strike the 

- 0 ' ot11e1· t tunnel .1-..) about 60 1::.nd fr-om tunnel :, , & sno1 t tunnel v.bs 
tur-neQ at r if,ilt &Ilb.Le s. '11unnels _..,_ & B bre both t bout ~!:) :C · ~~lo~g. 
Later o shaft was sun-';: lJ f'e~t, ne&r tna mouth of' these tunnels, &IJ.Q a 
crosscut driven auout 30 1\::et 1'101.1 1;11e bottom of tre shaft, h.nmn c..S 

( tunnel C). Vul ious op1:mcu ts ·were c..ri ven into tLe DL-ru .. s 01 the cut . 
• l:::,o t\ o o tr.er &Ut..f't s 1,;s:i..e sun.i:.. " uic ri are nm. f ille c._. 

'rhe J.OC.h.s exi,osed in tnese vc::.riou s 1,,01 Kings c.ra similcir to thb.t 
01 tl1e crosscut 1;,nd No. 1. Shuft exce,1.;t thet tLi.a re:pluced lir:ie stone is 
expo.sea.. uf impor·ta.nce is t.ue r,01·phyl'J' exposed in t11e cut l'or c. Qist&nce 
of over oo feet, l" ing 6.DOVG the rocxr. called "ing,eous" which is c:bout 
18 reet thic~. On to:i;; of tr.h, 1or:rn:..tion is a 1edQish colore1.,. lirn.astone 
almost completely 1 eplaceu. by quartz, calcite and sulphides, in the 
l&st 9 feet of tunnel C is c1 boa;y 01· u&1 tz, vm·:, ing in color from d&rk 
blue to \ihi te containing consi c..erct ble limestone. I\umer ous layers of 
talc serurote the v&rious boo_ies, t&lc varying from v,r1i te to brav n. 

The porphyry c::.ssayed from. 'trl.70 to .,._5.60. 'Th ~-' igneous rock from. 
u2 .10 to . g. 60 v.i th t:..n c... ver bge of . o. J.0. T!1e rea quartz from ,,4 • . :: o to 
T1 r( ., ' 

'trlo.30. Tue 'iua.rtz in tr1e J.over· tunnel c, 1'1011 ~, l.L±O to v 7.00; 8Ssb :: s 
of t c. l C I t.llg e i 1· OL .., l . •. 0 t O ~, .L l 7 • o O . 

l t \,ill be noteu fr·on.1. tne b.SSuj m&_p tr1a t all of these foun--- tions 
Lc:,ve been sb:r;ipleu t'rom vo..rious points u1 _ in the uiffel'ent \,orkinf_.,s. 

.. 



- 10 --· 
. C.,.,::::;~: ..:....i-0 ..... Uh_;; 00Le ~b l'eet ,est of' 1,0 . 8 • ..:.uE:1t, s n &rea some 

80 feet in len€,th 1.1 8.s t.,een expo s eQ b;y cu~tinE:, the 
b1:..nic ol' l,he ci-eaA. . 'l'he cr-e0r. cuts ~.tie 1o 111& tions bt obout oO • Lfter 
ct..re1ul cl .oanin£ tLe Ob.Il.u.S vver e sw....1,lec. . 

The lowe~ t exposure is '%0 1' eet of :porphyry , one s@r.:ple y;~s 

cut the len€:,th or' this exrosUI·e t...na c.s s a..,,eu .,,2 . 03 . en this lies 24 
l eet 01 lfneous r·ock , i..h ic h v.as san pled. in t'll,O s aw1 les of 12 feet each , 
c.LQ t..ss1:...J ed. '1r'':t: . 9CJ t.nu '!i'l . 42 . ~bove th i s \ as an ex1,osure of tc:.lc sone 
b feet thi ck -...tiich assc1Jeu ...,1 . 39 &no. 'tt'2 .10 . 

vUBE .M-.1.,L I ON LEDG-~..; Tv-o opencuts v,e.nJ m&ae in tr ... e llill soLe 190 feet 
sou tn ol' tne r.1ou th of tne crosscut and at an 

el a vc:.tion 01· hbout 23U 1·eet ci.bO V c; it . rloc.Ks \ , e.1. 0 exposed. sir.1ilcr to 
tllt.t f'ouno. in tLe c:i.osscut . J."our sawples a s s&yec.. "1-1 . Uo, ~.l.~a, 'tt' 0 . 90 
ana 'tr'l . oO . 

E- u.....,U.t{:?.; i.'11 
'l-w 1 ulfLi An exposu1 e of r · ed quartz - limestone occurs n -=; ar 

the ...., . -=:; . Corne1 of the ~-... pex Clc..im H.,ich assaJed 
,,.,5 . oO c..nG. 'tt-3 . 1±5 . This exposu re is some 1300 feet ;:;; outh -v ;es t of the 
crosscut c:..no.. &bout 2:.90 feet highe r in elevation . 1-Jorr ... e 2 o f ee t north 
01 thi s ex:i;,osure a cut i..as Lb.Qe \ ;llic h ex~oseu 12 !'eet of 1u&rtzi te , nd 
b i' e et oi' b .Lue l1u::i1 tz 1; i th t1:1lc . 

rw. ALLU'rtGICLL T ~ ..... T~ 

1-.. ll of tue O1·es 01 tLc 1frog 1-onu. i.;i ne c:1 .. 1 eE.r to 
be 01 c,. s ample nhture . Tests mt..ae to uo.te shows 

minu te bl ou11ts or co1 p ,n, t.1·senic t..nu untimon) . 

T.t1E.-t the ores &1·e amendc1ble to tne cyanio.e yrocess is eviaenced by 
the 1ollo\,iil€, lec.Clililf; tJst . vn_, ir::.por-tc:.nt f'act broUe:;llt out i:... lhh&t 
no lime is requireu to al.r£ali.c.e tL.e solutionE , suf1icient being iound 
in the ore itself . 

'I'E..,l' A SuL.[)le of' 10 pounas of oi-e ob t6ine6. b ;i combining 
numerous s0.1.ple rejects , , as gr·ound to 1 a~s 80 
mo.::,h this \,&s 16 t.ci...ea in e- 0 . 11~ KCN ::iolution for 

24 hours , tnen 1/~ pouna (per ton of ore) of soQiUm bromiae \bS &dded 
to trJ.e solution , aJ.1u le&c rli.ne, cont inueu u fur tller .8'% hours . oolu tion 
tlJ.eh f'il te1 ca aIJ.a the e;.ola c.na d l ver prec i pi t&tea v. i tn zinc • 

.n.EuULi' .:.) Heaa L SSb."ji Gola. 0 . 25 oz. 
Gola 1ecov0rea u . ~38 oz . 
T~iling loss in golG u . Ul oz . 

~xtraction pe1c 3nt in ~ola. 9b . lo; 
Gilv vl 18(:OVd J. c:: Q .:.: . 68 o z. 

I'ota..1. VLlue recovered .,, 10.19 

'tt8. 75 
8. 35 
0.30 

l.80 



.i:1.ssays \,ill be listeo. accoruing to tlle \,or L .. ing ]_;lc.ces givin£, 
Sb.Bf le numbe1, loc&tion in working J,lbce det::c1 i1-•tion 1:..11d v&lus. . . . , ' 
,,.tlt;1.c stc.t~on numb01s t..r·e usea to uesignate locc.tion ( x) 'li'ill ctc.nd 
for flus 6l6Il ctS 71 x ~4 (I~b.uinL station ?l flus 24 feet 1 • 

[i&L;,1,le 
.l'.o. 

~oc~tion Description 

2d ?l x 6'± Fuce 
88 X 3'± '' 
29 x 29 to x3<±" 
30 x ..;~ to Xwo·' 
31 ne run Sc...LJ le 30 
3~ 71. X 00 " 
33 x 3o to Lrl "~ ¼c.lls 
3'± x 3o to Lrl " 11 

3o :x 3u to '±1 " 11 

36 
37 
.38 
39 
<xO 
-s.:l 
4:::; 
"±2 :.. 
43 
44 
4-'J: 
40 
t.;:O 
'±7 
t.;;,7 

X ':1:5 
X ,<;r5 
:x ':z:0 
X ;,;l 
X ob 
X bO 
:x. 59 to 62 
X 63 
X 04 to 09 
X 50 to 54 
X 00 to 54 
X t:::, to 50 
X ~l to 1:,;5 
X 36 to '±1 
X 3b to 41 
X 3,::; to 36 
X 27 to ~2 
X 3'± to 04 
x 3L.i: to 54 

fl 

II II 

" 
" 

LiUC.K. pile 
\;.:...11 
lJUill:f 
botb wulls 
cllecK r·un 
botll \;alls 

rt II 

" fl 

check 1-un 
both wu 11s 

fl II 

1Jurnp swnp le 
Cheon. run 

00'1 

6Q<l 
120" 

O'-.t I 

oO" 
120' 
120·1 

120' 
oO" 

oO" 
ov" 
60" 

24" 

60'' 
'¼8 !I 

oO I 

48 
49 
50 
50 
§9 
58 

104 
105 
106 

~8.me t.:.s s&rn:yle 
II ,, ,, 

72 to ?2 X 22 
?2 X 2t:: to '±2; 
7c, X 4~ to 73 
?l x 2b to 59 
?8 :x. :.,.:, to 33 

'±:5 l&ter aute 
43 still ls te1· 
both wa1.ls 22 ' 

20' 
17' 
3',,:'' 
10' 

71 
72 

II II 

,, " 
II II 

-
'f H 

Gold. 

I( o.oo 
8.oo 

lb.80 
o.80 

12.8U 
~2.60 
8.40 

l':c. bO 
10.85 
11.90 
8.?f) 
8.7::) 

11.65 
l'±.GO 

?.?O 
11.90 

~.bO 
10.50 

5.o0 
3 .50 
7.00 
7.?0 
9.bO 
5.60 
1:.·,..;0 

8.~ 
17.~0 

7.00 
11.90 
10.bO 

l.':l:0 
'1.20 
':r. 20 
2.bO 
Lr.20 

No. 1 .. J· ... .J! i' \ .U :,LlhGu 

C 4 
4 
5 
6 
7 

-Snu snort u.1 if' t, 
Le I' t we .L 1 .s1.t. f t 
Left v.&11 .sne.ft 
1Wl • .f.' SaL.iplv of 

t&lc 
quurtz 

<tuartz at face 
"'uc1rtz, fuce fain:rs '±

1 

...,uurtz in s1.utt 
1c..lc in ari i"t 

ti 

II 

8" 
l<:x." 
3t311 

l'±" 
l'±il 

30 II 

ltl'1 

7.70 
10.50 
lu.80 
lo.10 
19.60 
10 .bO 

5.60 
?.70 

2 .38 
, • '.:i:u 
l.8~ 
2.lb 
2.5'± 
2.5b 
0.87 

2 .95 
1.0? 
~~. 69 
1.3? 
1.70 

1.30 
1.82 
l.b4 
0.0? 

0.o? 
O.o7 
0. 37 
1.80 
1.83 

Total 

,;;; 5.50 
b.00 

lo.80 
6.50 

12.80 
• 2 _ . o0 

10. 00 
14. ::.:>O 
13.23 
l'±.30 
10.00 
1,:-;.90 
14.09 
lo.~5 
8.5? 

11.90 
2 .80 

10.50 
8.55 
'±. 5? 

10.69 
9.07 

11.50 
5.60 
5.50 

10.22 
19.04 

?.6? 
11.90 
10.50 

2.0? 
4.87 
l.i:. 57 
4.6? 
o.03 

?.?0 
10.:50 
lo.80 
16.10 

±8:g8 
~.60 
?.70 



...,Etl!lD..1.6 - ~ 

No-. 

C)_ 

8 
21 
23 

107 
108 

S 5· 
u 6 
S 7 
:.:. 8 

1 
2-
3· 

10 
11 
12 
16 
19 
20 
24 
25 
73 

109 
110 
111 
112 
113 
114 
llb 
116 
117 
118 
119 
12() 
121 
122 
123 

124 
125 
126 
127 
$ 9 

Location 

Lt f~ce igneous 1ock 
ti " " If 

DULJ, sc:rap.Le quartz 
" n igneou s 

Igneous rock 
_t',.t ft..ce ""uartz 

.i,~out.t.1. ot c1osscut talc 
Shaft collar rea quartz 
ln cut Igneous rock 
Dur....:p swni:;le (_J_ Ul:lI·tz 
Face tunnel C , quartz 

" " 
'iic...ll 01' tunnel C • quartz 
Tor of shaft, Tt..lc 
nbov e '--1.Ub.I'tz, §;l'uen 1·oc!'.. 
. .'~bove to . 11 
Con1JJOSi (.,6 Shfaj,,le 1€::,IlBOUS 

Durr;.p , le:,ne ous ro c.k 
lJUmp, :]_U &rtz 

...... eneo th 

22 ' 
6 r 

1211 

96" 
96" 

18" 

.JUI.::p, igneous {Collins ..... b.r.11-,ler) 
Dut1r, le:,neous ( Richarason Borup l er) 
.Jun,p , lgne ous ( ~uin3ll Lc::Jillpler) 
In wall cut , le;neous 18 ' 
1''ace of &iQe cut, Igneous 2 ' 
ui6.e cut , blue 1uartz 4 ' 
Left wall cut, lgne ous 3 ' 
Cor.i.posite sample, le,neous-q_uartz 
lnside cut, to.le 4 ' 
ln siu.e cut, blue tc:.lc 18 11 

North wa.l.l in 11 T" tunnel 15 ' 
11'loor· at f'a.ce ':i:' tun.11el '± ' 
Face ribht tunnel tblC 4' 
.difht v,&11 , e;reen 1 OCK 10 ' 
dhaft collar red quartz 4 ' 
uiQe cut, blue quartz 2 ' 
.Shaft coll&r, igneous 8 ' 
l)W.: lJ , t c:11 C 

rlGd of cree~ , 1orphyry 
.,-t...1...1. of cree.r.:, i(,nco us 

11 
" 

11 G-ray ro cK 
" " " Ta.le 
" " rt ,, 

£.r;Q ' 
12 ' 
.12 I 

6' 
4- r 

Gold 

V 7 . 70 
8 . '±0 
7 . 00 

l'± . uO 
l . 'r0 
0.35 

12. 60 
4!: . 20 
9.80 
7 . 70 
1. LtO 
7.00 
2.10 
4 . 90 

117 . lci 
8 . '±0 , 
7.0J -
7 . 00 

17 . 85 
7 . 00 
9.80 
4:. 20 
2 . 80 
4 . 2) 

2.80 
2 . 80 
2.60 
4 . 20 
0.35 
2 . 10 
2.80 
2.80 
Tr. 
3 . 50 
2 . 80 
2 . 80 
9.10 

1 • '±0 
4 . 20 
0.70 
0 . 70 
2 . 10 

Vt-lue 

6il ver 

0 . 78 
o. oo 

2.32 
0 . 52 
0 . 51 
0 . 79 
0 . 71 
0 . 82 
0.76 
0 . 85 
0.62 
0.53 
0.8·2 
0 . 55 
0.67 
0 . 69 
0 . 5C 
0.82 

0 . ci3 
0.74 
0. 72 
0.69 

Totc.l 

'it 7. 70 
8.40 
7.00 

14.00 
2 . 18 
1 . 00 

12 . 60 
'± . 20 
9 . 80 
7 . 70 
1.40 
7 . 00 
2 . 10 
4.90 

117.16 
8 . '±0 
7.00 
7 . 00 

17 . 85 
7 . 00 
9 . 80 
6 . 52 
: . 32 
4 . 71 
3.59 
3.51 
3 . 62 
4 . 96 
1.20 
2 . 72 
3.33 
3 . 62 
0 . 55 
':t: . 17 
~- 49 
3.30 
9.92 

2 . 03 
4.94 
1 . 42 
1 . 39 
2.10 

, 



camIJle 
ho .• 

17 
85 
86 
87 
88 

7,9 
bO 
81 
b2 

95 

101 

65 
00 

o 7 
68 
9o 
97 
98 
99 

lUu 

74 
7o 
77 

lb 
l':t: 
15 

Location uescriition 
Gold 

E..1.J:- u,.:i"UT-.. ~ .o.r 
rec. quartz 

:&'ROG 1· QIIJ) 

vutcror:, '11'5 .oO 
" II !I 8' 2.40 
" T&lc & Blue 

In cut, quurtzi te, 
r'Lcross CreeK 

Upen cut, iron leu.ge 
Cube leQ6e, cube iron 
Gube le de,e, br·m.n 1 OCK 
Cube leu6e, grt..., rocl\. 

J;X:f o sur· e al l f'o I'I.il6. ti on s 

i..d.a.ule fo1Lati on, 1 6neous 
Lov:er " uChist 
Upper " , '-(,uartz 
.c .. oove rro7, green r·ocK 
LOV, er· i' OlLlb. ti on' ..,;Ch is t 
1, idu.le '' , .J.fneous 

"uartz 8' 
10' 
15' 

':t:0 I 

30 I 

':J:8" 
36" 

29' 

3' 
3' 
':t: ' 
3' 

Upper " tleu qu&rtz 

4' 
b' 
4' 

.delo: r/96 , r._;uartz ite 25' 
75 I Below rf99· 

,.,uartzi te ., 
,, 

2b' 
75 1 

10' 

lJI TC: ... .LJ:S.0GE 

heu Talc 
Brov,n " 

12" 
18" 

'i'.A.LC liUL ":; 

B1·ov.n r'u.lc lb" 
.nmpr.1.i bole sc:i.iis t 

~;hi te c.:i.lc 21±11 

tr. 
0.70 
0.35 

0 . 70 
1 . 05 
0.35 
0.70 

2.10 

""· 20 
1.40· 
2.10 
1.40 
2.10 
0 .35 
0.35 
tr. 
tr. 

0.35 
0.3b 
0. ob 

35.00 
Gl .00 

7.0U 
7.00 

18. 20 

Vblue 
Silver 

1.00 
0.82 
0.79 
tr. 

0.35 
0. !JO 
o. oo 
0.80 

0.16 

O.oo 

1.87 

0.62 
0.51 
o.o7 
O.?u 
0 .49 

0.06 
0.bl 
0.40 

Total 

:,,.5 .60 
3.45 
0.82 
1.49 
0. ~,5 

1.() 

1.55 
0.91 
1.50 

1.50 

2.76 

6.07 
1.40 
2.10 
1.40 

0.80 
0.92 
0.70 
0.49 

1.01 
0.87 
0.80 

35.00 
'21.JO 

7.00 
7.00 

18.20 



- 103 · 

83 
84 

69 
90 
91 

18 
92 
'd3 
9':I: 

102 

?t; 

LOCc:1.tion :Uescripti on Length 

Con1cosi te sum_ple talc 52" 

Below ,r83 

LAC C lJL'2:l '1.UI, •. ~L 

78c X 20 to 78G ',mll 3 3 ' 
?Be X 12 to 20 II 8 ' 
78c to X 12 fl 12 ' 

wlE...,' .J.DG':: L::;.JC,-3 

'i-Jall , qU i..-tl'tZ 5 ' 
II lov:er 1,orti on , quartz 5 ' ,, ,, 

" 5 ' 
11 UI,c_:n cut 125 ft . no1·th 4 ' 

uartz cc s.l'H.t.Le ov er 

:Olue q_um tz 

ul.a.n Ll~ 

.dLuJ:: 

L°ZJJGE 

•;,c:, ' ..,,.; 

.wE uGS: 

rz ,~ ,, 
LIO 

Gold 

tr. 

0 . 35 
0 . 35 

0 . 70 
0 . 35 
tr . 

4 . 90 
0 . 7G 
0.35 
0 . 35 

0 .35 

Value 
Silver 

0 . 54 

o. 55 
0 . 78 

0 . 35 
0 . 73 
0 .69 

o.oo 
0 . 52 
0 • '±0 

0 ·:;, • u.., 

0 .40 

Tott:l 

0 . 54 

0 . 90 
1 . 13 

1.05 
1.08 
O.o9 

4 . 90 
1 . 3b 
0 . 87 
0 . 83 

0.97 

0.75 

u "E: G-olu assa..,& bE.u::,ea vn golu c.t .,,00.uu y::ir ounce . 
.:::ilv er , s8Dples belov, .tm.be1 70 &t v0 . 77 1,er' ounce . 

" , swnple s abov e Numbe1· 70 0 . 44 11 
'' 

\.'ltere r:i.o v :tlue is gi v en 10 r silver tr,"' <iL.Gh es inci cc te thut 
silv er· \vc:.s not i11cluQea in tr.3 u.ssay~, tt1a sw· ple being 
ass~yea loi fOlu only . 

'rhe :pr-oyertv is eq_uii;:t;ed at pr-esant "i th :i. coo.r.nouse, bunk ­
house, togetLer v,it:i:1 Blacr.&.it.t1 sl.to:p , cor. .. pressor room, tn'.1 
mill bui.Lain . 

The e-1ui1 ment consists of t 1e following: 

Co11prescor 220 ft . .J.ngerso..Ll - Rena :poi t&ble. 
l - 3 o Cocr~ise jacr,.hmn:mer vvi th crc.1dle. 
1 - C . 1 . 10 JhcK.hwn.rier • 

. Lv ort1c1o.1 &:. ho1· i zon tc..l column. 
8 - 0cts a.ri.L..L ste61 , 7/8'' - 2 ' to 7 ' 

oO ft . ~ucn v1L.ter wia. cir hose . 
~I&C~ l&i~ in CI0dSCUt c.Il~ to mil.L . 
,u te1 t.nt... a.ii· I iJ,e . 

Corur.Letc set blo.CA.srJ.it1, toolb c..nt... ey_uiflL.3ll t . 



1 - 9 x 12 LJni vcrsc.l crush er u1 i ven bJ fJO uge ene;ine • 
l - 6 ft . hULtington mill . 
1 - 1~n&rch t&ble . 
1 - ;.,et plc..tes . 
l - 6 i... . i'i • .u . C . Generato1· . 
l.1ill power case 30 1tl tractor ene:;i ne , oil burning . 

Co11:t:lete cooKhouse equip.:icmt c:.nu.. bundiouse .furnisheQ for· 6 L.en . 

'.J.1l1e m.inint., anu Di.Lling costs a.rs bEi.sea on :rlc..nts now in ~ctu&l 
orer&-cion anu v.t~ict ... hLnales apJ,I ximatel:i• 250 tons per doy . 

!.dning cos ts a1 c tns b.Ctu.::.l coots of & :plE.11 t in northern 
California , which is , v.orking Ein open1it mine unG.er aitfi"ulties es, 
narrov.1 or·e bouies cJlu tht=; extra c;ost 01' sortine; or·e in the pit by 
me1::.ns o!' the s1lov el, togeths1 v.r ith a lieav ;y 8nmv fall ana e. long 
v:inter . h&uline, is c..oIJ.e b., trucKs . 

upen :pit mining costs; inclul.cine; stri1- _;_.i ing, 
urilling, bl~sting, aigging , loaGilll Lnu 
hb.uling . per ton, costs •....... ~ . •.. • 'lt'0 . 24 

Ll..l..Ji...1:t:G CvSTS 

I.!illinG costs &le baseu on t.. v en.,f-_e cost oi .i:,I 3sent cic:.,'y oper­
ating o.ll cyb.nic..e 1,L .• nts of' 2;,.,o ton r,e1 Ut.) cu:r,G.city . Crushing, 
milliLb, CJb.niui~£ etc . 

fer ton, costs •.•... . . . .•. . · • •vU . 93 

·rotal - l,.ining bllG. J..:il.L i lll, cost per ton ... . ... . ... <,j,l.17 

Using a v &l u c of tneo1·e bc:..seQ on tl.1.c:: averu.[.e as&&..> s obtainea 
froL. t1ie resu lts ol' sa.m_ple s tu.Ken onlJ by 1.:acNuugnton &nc r..,,uinan 
&na c.ssayea by .t3c..r·tells . Whi ch consists of the f'ollov.in6 sarafles : 
Num.bers ; 71 , 72 , l04 , lO5 , 1Oo , 1U9 , llO , lll , 112,121 , 122,123 , l , 2 , 3 , 124 , 
125 , l.80 &nd 12 '7 . ·1,e w:i. v e the 1 ollov✓ iI1€ : 

LOCG.tion 

Cro sscu t 
l'lo . 2 ..,nart wor.r~ings 
Cre0.i: .. exposure 

... --ser·ae:.e value of the abOVc tl:ir e c; 

1O':t 1't . 
52 ft . 
70 ft . 

~.v er&ge Vc,.lue 

.,;'.,.; . 20 
3 ~ 92 
2 . 35 



Usi:qg the ri~u.1es p1sviously givAn: 

C&lculbteu Lver&le hssay ••.••••. 
1stimatea cost miniI1€-. ctnQ milling • 

't 3. 56 
1. 17 

2.39 

In tne sm&ll areu from the cr·o sscu t t11ru the No. 2 8haf t 
worti..illf>S to the CreeK exposur·es a distance of 320 feet in length, 
known to be 10'± feet \iQe at the crosscut and 70 feet vide at the 
creeK exposure, there is Lbout 75,000 tons of O1e, bbove the l9vel 
of the crosscut 11001. 

B- or-,enpi t uinin6 tl1is &rec.. t.na r,.illir.16 by En "all c: s.nio.e" 
ue~110u vdth E:.. recoverJ 0qual to tha.t of the known test, th£t is, 
9:::i,o and using tlla cctlculbteu c1verhfe asoay ciS above given tor- th8 
ecre&, v<e coulc... e}q;1ect the follov:.l.nf results: 

75,000 tons or O1e &t ~3.b6 
ut 95fo recovery woul~ be 

'ti-2o?,OOO. OO 
203,650.00 

~"it tlie e 1:;t D.1L teQ mine b.Ilu till COb t 
per ton of ~l.17 87,750.00 

1 ossi ble 1 etu.1· ns rr-ofo above es­
tL,_t. te 165,900.00 

Flecomraenaf::l tions , i 11 enbn .. ce criiefly the F1O€; 1-·ona Leuge or 
lJe:r,osi t, &nu v, ill be r_,_&ue t..s to explo.LE. tion c..nci cievelopment - mining 
c.na millinf metlioc...s, 1,r_ i th so1.i.e 1 sfe1 ence to explorint the outsio.e 
Q8fO~its. 

EA-1-LUI.liTluL 6-nei. D2V~LO.t-4_._~1H FhvG }Olm .u11-0...,IT The simplest 
&nci ctLe8.pest 

metr1O6. or exylo1-ing tl.1.e .P o:perty would be by use of i:,._ t1-&ctor v:i th 
sngle uozer- equi1-L11::mt, wi tll such & aevice c. ser·ies or O1,encuts 
coula be Iic,.Q6 fr-ur.1 the pr·esen t mill loce. ti on to the Frog 1:onas et 
a ver:, lov. expense. l'he surf ace soil v. ill on 1;he v 1101:-3 c1ve15_ge 
4 feet deep, c,n<i c.& a result tr.ebe cuts v.oulcl aveJbE,e about 8 f' s et 
deer, on tile bu!lh. Liue, to 1-.1.01,er·ly ex1ose the ore. 

~he area from the mill to a point about 100 1eet vest of 
~o. 2 sh~ft, t tot~l c...istwce of tbout ~oo feet coula be ex1osed 
e&s ily b:i s,:;r i;J:-,iLe:,. :;; sn .. llel to t11e st.1. iKe 01 1 OlI.1c tions, 1u1·tLe1 
cuts coula be Lc:.ue &t 1i6 1,_t &nbles to tl1e strit .. e b.t certain aes­
it,ntiteci poi1J.t1:, ov~r t11e c.u ca.. .J:i'urthe1 stri:t,J;in[ coulc.. be u.ons from 
the ?rog ionus, c..l0~6 the uiliEiLe tu~bras No. 2 0h&ft. 

i'he c..bove \,on~ v oulu e x:r; o se the 01 e, at L v :r-y low c OE' t, 1:,nd 
to such &n extent tn, t o. c...e1'i1~i te .... et6rmi1.1.& tion coul•__._ be uac..e of 
its surfc.ce 1:.1eu a.Lu v1::1lue. 

In u11uer6 r-ound wol'.:e t 1.e c1 osscut coula bs ex tenaed some 2::iO 
to 300 1 aet to inter·sect tiie Cube c..nc. 11 on lec..ges, v;hi c1,. v,oulu be 

from their uir., u point about ..,0 feet south of stc.tion o'=t. This 1,;1rould 



0
i ve bacr,.s of a.oout 300 r'eet . 11' t11e surface stri1.,1 .. ir::.g v,arranted 

furt~e1 ~evelopmsnt work, tunnels could be tu1neu to the ,est 
~ fr-om the crosscut &n~ ur·i ven tov,sros the creeh. . ·,ttich would 

aeter·mine tlle u ee. , blrsc:.~y r1·oved. by the 1·ccoinL,enc..e6. surf&ce 
strip1in& at sollie consiuer&ble c..e~th . 

Costs 01 &tri1.J1,.,L1fo b) t1·acto1· , v.ith 0.ne::le c..ozer , for siQe hill 
v. or .t.{S , &ver1..-£ .. ng t.oou t 8 1·ee t u.eep , on banr~ siue , is , o. cut &long 
siu.e llill o 1eet c..eec, on t1~e lioii~ siC:..e b.lJ.Q 100 L,et lon6 v,ouln co::,t 
c..~out v'±':t:.uu . l', ..... s cos"t iricluuir1c , 1&llinf tirn.ber, blasting stumps, 
actub.l 1uel c,llQ lub1 icants usvu., t1actor repc.irs anu dep1 ed&tion 
c...no all 10.bor 2xr;ense , but c...oes not inclu\..le tlle cot.t of the tr1::ctor 
equipment . 

ln ref:a1. <i s to ou tsiae ueposi to ouch as , :1es t hidge , Johnson 
ana 'iiye Lec..ges, tl1ese slloulu be exrJlo1 ea . Upon exploring l &LJ. ru re 
t1.L&t .1.t ,.ill b~ ifiound th&t Johnson b.nd. \!ye lec.6 es i,ill p1ov e to be 
one ae:;:o::,it . 11' tLi~ is so, it v.ould five c:i.L.other bouy 3qual to 
th& t 01. t1.c: .B'.L oe, i-onu . 

:L ... H lhC. .1..:;EThu.u~ T1~e rr.Los t pl &ct ical a.no. e conofoicul method or \ ·or king 
tlie :Froe, i-ona de:i,.,osi t ,.oulu be b;y using a diesel 

sr.1.ovel , 101 excuvutinf oliu lobQin( t..Ilu. the tn,ctor 101 :::trirring. 
Lo.uliLe:. coulu be o: t1ucK 01 trc:ln . Such u met11oa. v.ould cost eta 
maximum or ,..,':I: cents i,eI ton. 

lvlILLll~ C.. 1 t \.i 11 be seen fr om the test given th&. t the 01·e 
is anenc1ble to the cy6.nia.e :;:1ocess. Tests sl'1ould 

be L .. ad.e to ue t er-1._ine , het.:...€:.:r the 01 e shoula be treh tea. by an J 11 
cyoniae pro c ess 01 1:.;. combination 01 flotation anu C} cniue . }1ctm,.l 
millinB costs shoula not excaca. 9~ cents ~er ton . \lliich figure is 
tue ave1uge oi se v~.al pl~nts in actu&l operation . . 

hes:pe ctfully, 

E. L . l.ia clJuu6 h ton. 

j~/~ 
~-1 \D-

Note : l'his is to state tr.Lat the wri tc;r oi tl.J.i 5 r-~1,01 t, E .. L . Die 
Nu~f)'1ton ov.ns t...n intera&t in the .l!'rof., 'onu I.:in-:; 11 operty 

Dec . 20 , 1908 . 
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