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' JOHN G. BARRY, CONSULTING MINING GEOLOGIST & ENGINEER
) MILLS BUILDING, EL PASO, TEXAS

COPY

bry Mine, Bilwver @
ber Y0, 1839,

¥r, ¥, L. Cord, Principal,

Hevade Development Company,

Prescott Lease,

Black Wammoth Consolidated Mining Company.
Daar Bir:

In this I am reporting to you the results of the
seversl studlies of the genersl geologiec controls and the
possibilities for large additional ore bodies in the various
properties In which you have lmportant interssts, which are
located on Mineral Ridge, nesr Silver Peak, Esmeralda County,

Hevadsa,

You will see that from the nature of the cases,

- any ideas which sre formulated for the existonce of ore

bodles must be purely speculstive, But, the tonnages thus

derived are so great - 328,000 for the Mine Rlocks; and
819,000 Tor the First Five, and most favorable, Areas héyanﬁ
the reach of guch workings; - that 1t iz highly advisable to
begin to prospdet them guickly and cheaply.

CPHPRAL SUYMARY

The proparties of the Black Hemmoth Consgolidated
HWining Company, Prescott Lesse, and Nevada Development Com-
pany sre located on Mineral Ridge, near Bilver Peak, In cen-
tral ¥smeralds County, Nevada. The largest sub~structure,

the Drinkwater Antieline, probably hsd an original




‘ 2
mineralization of high temperature gold ores of about 2,000,500

tons. The district has alveady yleldsd about 1,357,700 tons which
probably aV@vﬁgpd ﬁ.%léz; gﬁid par tmn; The properties &@ﬁér‘&n
ares of about 5519 seres. Of this, £5) scres have already been of
greatest importance, while an additiomal 1,707 acres ls llkely to
be of nearby lmportance 1f the propossd prespecting be succesaful,

Minersl RBidge is a fairly gentle and open anticline of

northwesterly strike which is an outlier in the Blerra Nevadan

Province. Tt was uplifted by thrusting foreces, with a coneurrent
invasion by granitic rocks as pressure was roleased., All informa-

tion relsting to the invegion snd subsecuent mineralization point

to the exisztence of wery long, slow processes. The ore oceurr-
enceg are on the upper northesstern flank of the southeastern

cuerter of the structure, They occur in the relatively thin

shell of sedimentaries vhich now remains between the core of the

tidge and the surface, The sedimentaries contain relatively
compotent limy beds, which were favorable for pre-mineral
brececiation, in the Mary Limestone, in the lowest 150 feot of
th@$ﬁmhi&t, and in the highest 150 feet of Bchist,

The thrusting forces wvhich formed the Wineral Ridge
Anticline also }mwmmﬁ several strike and dip snticlinals. The
Alaskite tended to conform to the anticlinals snd te invads
higher in the syncelinale. It slso deposited in the Brhlst in
the sntielinals 1n the Torm of phaeolithes  or Congavo-Cconvex
lensez with convexity outwards.

Later, small thrusts concentratod thelr effects in

the pre-oxlsting snticlinals. They prepared phacolitile liwmy

e S
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breceias which the solutions, released at the same tlme, re-
placnd to form ore ppé§ga;gg&a~wba@rvmﬂ hy Epure, the ore
lenses &ra;kﬁn@rally %iﬁiiéf to E@x-mmeh smaller than %hg.
Alaskite lenses, The ore bodies are evidently localized at
the crossings of smaller strike and dip smticlinals, which
oceur within the crossings of the larger strike and dip antl-
clinals on the flank of the Wineral Ridge Antlelina, Thus,
the ore bodies oeccur as small, lenticular domepg on the curva-
ture of the larger anticlinals of the Ridge.

The Diorite cuts the wminerslization, and 1s an al-
tered 1&mprupﬂyr% 0r yock complementary to the silicle Ales-
kite »nd minevalisation. In occurrence it favors strong
contacts, (

Boginning in the Jurassie, erosion had worn the
rocks ﬁawn‘hm approximatoly thelr pressnt sarfaces by the
beginning of the Tertisry. Only small respsnts of the exten-
sive Tertisry rocks are now left on ¥ineral RAidge., Swall
Tortiary faults ocour. Late bed slips oceur profusely in the
h&ngim@ﬁ of ore bodies nesr the ends of lemses, It is likely
that Hineral. Rldge was Turther elevated as 8 block during the
Teortiary. |

| Unt1l about 1938 the ore bodies mined had oceurred

principally in the Drinkwater Anticline. Eince then the work

of the Lease Antieline, which 1s the next anticline down the
aip. The geologle mapping bag shown that thers should be

many asnalogous snticlinal erozsings on the northeastern Flank

—maas W TP AR
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of the Ridge. PFrom such &nmlagima wahﬁﬂulﬁa have been prepared

1o cover th wniﬁtwm&ﬁ»@f~ﬂﬂmh 5%«@

A Mkﬁ'” mrﬁx, TM%&» mlﬁa

cover nmrthﬂymﬁmrm %Xﬁ%ﬂ%iﬁhﬁ in ﬁ&&éﬂrinﬁw&tmr Amtivlia& in

the Hammoth block. These speculntions as to ore bodles ﬁ“imﬁ
vossible on antlolinel crogsings have bsen grouped intoe lour-
toen aresg on the ground which ig beyond reach from present

mine workings. The Tirst five arsas are of greatest imror-
tance, and 1t should be possible to find out sbout them mha&@ly
and oulekly by dissond drilling which might be followed by pros-
peeting shafts and drifus,

The Opeculative Tonnages wmay be susmarized ag follows:

Thousends of Tons

Mammoth Lease  Nov. Total
mmva¢
Hammoth ¥ine Block P48 46 A
Lease Mine Block . 40 A
Areas ¥os. 1 to 11 HAB 54 xe4 53
T ing 41D 3:31

Hther poszibilitiss sight raise the total to 1,627,000 tona,
But, it should be noted that o1l of this is subject to very
large variations In probabilities,

ﬁi&@pﬂﬁ drilling might give s quick cheap resolution
gs to the possibilitles of the flrst five aress, I 1t pro-
gressed In steps bocsuse of successes fts total cost should
not exceed 730,000, If 1t were followed by prospecting by
shafts snd Srifte the total cost should be kept within 20,30
ser ton of ores axpected.,  With sueesss adiltionsl eapltsl
would be reouired for aerlal trapways, Tor changes of the Lessge

mill to & So0eton dally capaclity fTor complete cyanidation

Pt



process, and for a fund for final development. The grand totel
might reach @am;wm{m{ff{@bﬁm *};. per "tf.m for t:hesz :w»smummim
oros In thﬁ'fiQﬁt five sreass. wméﬁﬁﬁ‘unlfia&tiwn of th@‘@?mpwrw_
ties, wllla, manasgoemente, snd serviceg 1t should be pospible to
get costy of about 6. per ton, It iz assumed that the oras
mantioned will give » gross recovery of 110, per ton,
Congequently, the speculative outlook is so large and
favorable that preliminary progoecting on the ground which is

heyond roech of the present mine workings is strongly recommended,

IETRODOUOCTION

LOCATTON

&1mﬁwm$ Ridge and the Silver Peak (Red Mountain) Min-
ing District 1s located in the crascentic Silver Peal Range (and
quadrangle of the U, ., Geologlcsl Survey) in central ¥smeralda
County , %mv#ﬁa, nasr A7 -45 B, 117 - 45 ¥. The southeastern
half of Wineral Rildge 1s in the ¥ 1/4 of T 2 8, R 3¢ ¥, the NE
1/4 of T £ &, R EB M, and the SR 1/4 of T 1 &, R 38 7, These
ard all related to southings from the Mount Diablo Base Line,
Tﬁ@ most active snd productive workings of YWineral Ridge, those
agrnociated with the well known Drinkwater and Mary ¥ines, are
located in the adjoining fectlons €& and 1 of the flrst two town-
ships mentioned,

TOPOGRAPHY

The slevations in the district wary frow 4255 in the
Filver Peak Marsh to TBY% 2t the Filver Peak triangulstion sta-
tion near Fagle Nest Canyon, but the outlying Ped Wountain 1s

much higher, It 12 & wmoderate mountainous country with some

Sl . 02000



bluffs nesr the ar&st of the hKidge. The transverse gulchas are
nsuslly ﬁvayly imclﬁe& ﬁmd have sta&w walla,

ﬁwl@u the %%vy Tﬁnmml b@#@l, the "B® Level of ﬁhm %wa&m |

iz at about 6370, snd the *339% ¥inze Level of the northwestern
and of the Memmoth is at about 6420, Between thess two locall-
ties the Mary Level varies in elevations from about 8485 to 6485,
over » diptance of about 3500 feet, Other approximate elevations
Bret
Lower ¥llrabeth, 65803 Wasson, 66680; Soldéler workings about
hetwsen G080 and 68503 Intermediate, 6745; Drinkwater, 6835
Showal, 6500; Hmmdﬁmumw, To4By and the Croppings up and down
frow about 71456,
The climate is semi-arid, with winters which are medium
cold Wt very windy and accompanled by enly small snow. The
summer days are hot.

noads mre generally good, snd easily maintailned,

HISTORY

silver ores in outlying properties were of princlpal
1nﬁér@ﬁt‘b@tw&@n 1864 snd 1685, A gold =11l for the Drinkwater
{or Blair propertiez) was completed near Silver Pesk village
ahout 1867, Between then and about 1900 the properties were
worked in 8 desultory way during = few periods ol a few years
pach, litigation having hindered progress for a considerable
time, Between 1900 and 1908 there was considerabls small scale
activity on high grade ores.

The principal properties wers taken over hy the
rittsburg Silver Peak sbout 1906, The propertins wors wxmwhw

sively explored and worked by thom until sbout 1915, TFoulpment

| Sl =l 0
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.
was extensive, consisting im part of branch railroad from Blair

Junetion to Blair, &mwiml txamway Er&m Hary Tannel to mill at

Blair. The mlll at ﬂlair had a capaeity of sbout 50D tohs dally.

The mines wore well equipped and organized for the period, Under
the old price of gold large tonnages of low grade ore, shout 28,
per tom, were handled, snd unusually low costs were attained,
Probably the mill was too large for the mine, Alse 1t is prob-
able that these operastors ¢1d not remunerate themsolves from
operating profits,

Botweon 1817 and 1930 the distriet was dormant except
for several ﬁﬁ&ﬁm5‘ﬁf small lesging operationg. These becsne
greator after 1830, and several parties of individuals, partner-
ships, and swall coupanies were involved., Out of these attempts

grew the present sctivitles of the Black ¥ammoth Consolidated

Hining Cmmy&ny, under the principal guldance of ¥y, ¥, A, Vollmar,

Jr.  From them Mr, Basil Prescott secured the Prescott Lesse,
which covers the southesstern half, mostly "blind,* of the old
Pittsbhurg Bilver Peak holdings. Mr. Prascott interested Yossars
A &‘ fwoet and ¥, L. Cord in the matter. The last, as prin-
elpal, aconlred in ateps dominant Interests in the Lease and

the Black Mammoth., Considerable ground was located and/or
acquired for the Black #ammoth, Beyond that very oxtensive
claims were located for the Nevada Developmont in which were
interested Hegsrs Cord, Vollmar, and Sweet. Operations on the
Lease began in the fall of 1936, and they grew in intensity until
s large will was bullt at the elevation of thes MWary Tunnel, Thia
mill began operations in the 8pring of 1938 s a {lotation plant.
Alterations and additlions for the wse of gyanidation of concen-

trates and sand talls were completed about January, 1938, Farlier

T W T = vl
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than the Lease setivities the Blaek ﬁamm&kh had constructed a

eyanidation plant at Silver reak village which now has & capsc-

ity of about 140 tons daily, but whick Involves e truck haul
of about nine miles.

PROPOCTION

It is alwost YImpossible to get complete production
is
flgures Tor the distriet. Bui, 1t likely that the omissions
sre only a small perecentage of the total.

Epurr showed money productions before 1908 of:

Prlokwator-Mary Group 11,n80,000,
Vegn

Great Culoh

For the Drinkwater-ory, this might have boen equivalent to
B0,000 tons before sorting,

From the Drinkwster Anticline the total potentisl
might be:

Prior to 1874 50,000 tons
Pittsburg Bllver Poak 1,000,000
Black Mammoth B, 0
Losige 50, 000

Fstimated production gl 00 tons

d Tstimated outlook 208, 00 )

Batimated low grade 0

: Total Original ? 1,838,700 tons

fo, 1t 1s ressonable te think that the Drinkwatsr Antleline
had an original wineralirzation of a meagnitudsa of about
£,000,000 tons

DEFEREHCES

Thers 1s & large quantity of published msterial reo-

lating to the general roglon which is of ald in mnderstanding

the wery Important and controlling gonersl geology: but there
i3 only 8 small amount which desls specifically with the dis-

trict. VFree usge has beon made of all sources. Among thosae

—a W 1T v
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vaed most arer

Spurr, J, ¥., Ore Deposits of the Silver Paak Quadrsngle,

Nevada, Prof, Pa. 55, U. 8. G, 8., 1908

Spurr, J. %, , Goology of Nevada Somth of the 4 'th Parallel,
Bull. #08, U, 8, G. §,, 1903

Ball, €. H,, Notes on the Ore Deposlts of Southwestern Kovada
and Fastern Californis, Bull.?es,U, 3. G. 8.,1978

Ball, 8. H., & Geologle Beconnalssance of Southwostern Nevada
snd Tastern California, Ball.%08,Y, 8, G, 8.,1907

fansoma, F. L., ¥, H, Emmons, and G, H, Garrey, Wanhattan,
Goldfield, ﬁmiiﬂr@g, and Other Districts in
Southern Nevads, Bull. 308, U, 8. 6. 8. , 1976

hansome, F, L., Notes on Some Wining Districts in Humboldt
County, Nevada, Bull.414, U, 8, G. 8., 1909

Enopf, R., assisted by ¥, H, Lahee, snd Wdwin Kirk(stratigraphy)

A Geologleal Reconnalssanee of the Tnyo Range
(*hite ¥ountains) and the Bastern Slope of %hm
flevra Nevads,California, Prof. Pa.ll0, U, 8. G.
Se, 1218 (1917)

Lincoln, ¥, C.,, Mining Districts of Nevads, private
publieation, 18287

University of Nevada, Vol, XXV1, No. 8, Hetal and Nonmetal
Oecurrences in Neveda, 1038,

ACEROWL DO NTE

: The writer 1s sleo greatly indebted to the mansgers
and theiy wyﬁg&ting ataffe Tor unliwited assistance and cooper-
stion in mmnyﬁphma&ﬁ of the business which velated to the
geology and ore deposits,

ST T Y ey
PuiPeny ? B3

Hinst of the elaims on the northesstern flank of the
district are owned or held by persons in whick o, #e L. Cord
holds the dominsnt interest. Thesze are the Newvads Newelopment
Company, which holds the po-called outside ground; the Black

Hammoth Consolidated ¥inilng Company, which owns the old

holdings of the Plttsburg Silver Peak as well as some newep

k= 0
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adjoining grmmmﬁ; and the Prescott Lease, which leases from the
Blaek Yoesoth the %muth@aatva nalf of the ol ground and some
soveral %fﬂ@r @1%*%$0- = 5

ﬁlm@k ﬁammmﬁh

The old holdings of the Plttsburg @llver Pealr, now
ovped hy the Black Mammoth Consolidated ¥Mining Company, include
the following clsims:
Paplex, Bew York, Brooklym, Chleftaln, Prince, Golden Gate,
Hevada, Santinel, Blalr, Mohawk No. &, Mohawk No, 1, Savagwn,
fHro Fino, Poor, Antelope, Happhire, Defiance, Bangor, M¥ary,
Hary Vrtenslon, ¥ilzebeth, Yostern Soldier, Snow Drift, Ophir,

pril, Lmst Chance, Summit, and Canyon Crest. These pateonted
ciaims cover othor, much older, small patented clalms which are
not now commonly %hawn on the meaps, sach: 7, 9, Lot 854, Glory
44, an! Homostake, These clalms cover about 387 acres,

Aﬁjwining this old group on the gsoutheapt are the
elalms Laddie, and Ladile Wore 1, ¥, and &, These cover about
B2 acres,

! The Black Mammoth also holds grouwnd which generelly

surrounds tthyrﬁﬁ@ﬁing on the northeast, %mutmmﬁﬁﬁ and  south-
west, This iﬁm&u&w&:
Hanteos, and Yentos Nes, 1, o, &, 4, 5, 6, and 7, covering about
13% acresy Gold Run Nos, L, 7, &, 4, 5, 6, 7, 8, @, 17, 11, 18,
1%, 14, 15, and 18, covering about 220 seres; and Gold Venture
Nog, 1 and 7, covering aboul £8 ascres. Top How Wosz. 1, ¢, 4,
4, B, 6, and 7, covering about 10F scres,

The Black Mammoth holdinge nay be mumarized ss

follows:

T -
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0ld Plttsburg. ﬁilxmr ?w&k Emldings : : %&ﬁ A@r@a

,Lm&aiua i e e R

Gold Runs ,
ng Rows T
old Ventures

TOTAL

imately the southeastern half of the old Pittsburg Bilver Pesk
holdings, amounting to about 185 acres: and the lLaddies of about
60 acreg; or a total of about P55 acres. The mining operation of
the Black Mammoth itself is now conducted in the northwestern
half of the old Pittsburg Silver Peak Holdings, amounting to

about 185 acres,.

outaide ground on the northeastern flank of the district. These
clailms includes

Gold Basin Nos, 1 ta 1% approx, P80 Acres
Golden Cueon Kos, 1 to 14, " p80
Tia ¥os. 1 to 4, " 80 "
Royal Nos. 1 to ” b 3985 »
Gold Charnel Nos. i and £, L 31
Mantos Mos., 8 to 91, " b 4% "
Gokd Crown Boz. 1 tﬁ 15, " 2e4 "
Gold Coin No. 1 and Mohawk No. 4, " < T
Gold Coin Bos. ¥ to 24, U 480 "
Erona Nos, 1 o lﬁ& " 10w
Balbos Wos. 1 to 12, " P40 n
golden Fleace Nos, 1 to 34, " 651 v
Beepter Nos, 1 to 8, ol 138 w
Gold Fun Nos. 17, and is, " 40 "
Avum (no mamber) " g 0w
Arum MNos. 1 to 8, " 155 "
Arum Wos, 11 to ” " 280 L)
Arum Nos. 28 to %ﬁ " z2en "
Arum Nos. 40, 42, @¢, 46, and 48, » 1n0n wo
Arum Hos., 268, 27, 39, and Clipper, LA g v

2

TOTAL
The Arum clsims show no numbers 10, £%, 41, 43, 45, and 47.

4320 Acres

A clalm nawed Nancy haes been recently filed to cower the
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| | | ahandansd Cubby in the awuﬁhauuﬁwrn part of the @ia%rzﬂt, so "
| “:}‘ “th@t ‘the gv@&nﬁ ﬁQW”J‘ :

and others ia essontially correc

_v@ ag uaﬂwra& my the wlipy@w .

e

The maps shov ten old elsims noar the old Blair millw
site of the Pittsburg Bilver Peak vhich are joined to the
Novade Development claims; they would cover sn additiomal 200

acres.

 Btanley Chiatovich,
et al, It wight b aa@mﬁrmﬁ on a cheap lease, or leage snd bond,
It 1s not likely to contain important tonnages of ore.

The Great Guleh and Terminal patents are now held by
the Calumet company, amounting to about 35 acres. They are well
situated and have ylelded a small high grade production. They
wight have some considersble monetaryfuture, and arrangements
to acquire thew should be mada hefore undertaking any explor-
ation in that part of the district.

The ¥ohawk No. 3 of some 18 acres is held by the Gold
Yedge company, vhich holds » lease and bond om the Rock and
Keeler pr@yﬂrtiaa. The Gold Wodge may be liculdated in the not
dlstent fmturm, and this claim may become cheaply available,

It should be acquired under such condltions, both for 1ts value
s mill-aite for Prescott Lease and also Tor Its potentialities

as containing orves.

57 the claims whieh touch the outside boundaries
of the ground in which Mr. ¥, L. Cord iz interested, as clted
above, are balleved to be of great volue as potential ore

producers.,



15 about 4.6 miles lo

@hw mx%rwm@ lxmimm ar grmuud amvmrad in th@ ﬁiatti@t

narkhw&ut to amutha&&t by about

2.8 miles w&ﬁfﬂf ?h@v %mmntiﬂgg@ above glves a t@tg&}‘
acresge of 5,519, |
Other Holdings

- Prescott Lease holds surface rights for mill-site on
Mohawk No. 3. It also holds geveral recent placer clalms near
the northwestern limits of Bilver Peak Warsh for the storage
of tailings. Other holdings include real estate in Eilver Peak,
water rights and pumping station site, amd rights of way for
power lines and wapmr lines.

Black Mamwoth hag similar holdings, largely concen-
trated in Silver. Peak where the value of mill«ﬂi%m, water rights,
and real estate iy probably relatively large.

FACILITIES

All facilities for & mining and milling operatlion, such
as power supply, labor supply, water supply and tallings disposal,
should b2 congidered as now axisting in a good condition,
DEAY INGS

' The drawings sccompanying this report congist of:
ﬁﬁnﬁral’%yg@nﬁ Sheot
Two columﬁar Sectlions

Genseral Surface Geology in Central Strip of Holdings,
showing Structural Trends and Intersections, Bcales 1% 11 1“WQ’

General Mine Map, Showing Impeortant Etructures and
Landmarks, Scales 1% 13 2000

g8ix Cross-Sectioms, Nos. 15, P1, P&, 38, 48, and 53, show-
ing eszentlials of sﬁrmm%urw@ and ymgﬁikiiitlwﬁ in wmtwnﬁim
down the lank,..

;i$wws;




show the dgtag;w@‘gJ .

These are available for detailed consideration. The g@ﬁﬁ%ﬁlﬁﬁw“’

#pology 'om a seale of 1% 1

map 12 also desgigned for superposition over an serial photo-
graphic map of the district vhich rlso shows specific loca-
tions of the clalme. A separate claim map on the sase scale
is also avallable., At the mines there are many detailed maps
and sections on seales 1% ¢ S0Y, and 1" 13 200, which are

also explained by two sets of models.
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Iﬁ%ﬁ&? mriéin;%nﬁ(pfueaaﬁéﬁ‘mr formation, winér#l
Ridge 1s directly relsted to the Bierrs Nevadan Province, It
ig & smsll part and an outlier of this continental division.
It now remeins as a feirly gentle and open anticline of northe
wosterly strike. The continental change with which it was
connected involved thick deposits in a geosyncline. They were
uplifted by folding caused by tangential thrusts against a
worn down borderland which lay to the southwest. This moun-
tain bullding proaéﬁa wag long continued and slow., It wes
sccompanied by a simllarly slow upward invasion of granitie
rocks whose couposition had probably resulted frow the assimi-
lation of huge quantities of the deep seated sedimentaries by
& sub-crustal magaa,

Long times, slow and gentle uplift, and slow inva-
sion of the granitics were probably s part of the general pro-
vess In this reglom. It secems likely that under such circum-
stahces at ¥ineral Ridge the granitic rock could follow up
slowly, and that it could continue in a molten condition in
its prasent relative position during such time as was noces-
sary to form s pegmatitic top on en Alaskite differsntiate.

The locality of the Mary Mine iz on the upper

. northesst Tlank of the southeastern quarter of the structure,

It 18 within s few miles of steep piteh to the southeast, but
several wiles from the piteh to the northwsst. The core of
the Ridge 1z formed of the invading, granitic Alaskite, while

the reomainding overlying sedimentarics are relatively thin

—— EEE oy



A

16

compared to the mhnim balk, ?%qy are not mach thicker than
1,000 feet, mhiwh bwﬁmwmm~ur¢siwn and imvaaimm 18 all thﬁt
is awrg from fﬁﬁ original nhﬁcknaﬁa @f mpome 30, 000 rmwt

They were sbout in the upper part of the lowest thlrd of the
filver Peak Group of ths Lower Cambrian,

The existing sedimentaries show sll possible vari-
ations betweon limestone snd shale, sand the shale wvarlations
sre napacially numerous. This Indicates that thoy were dew
posited on & varying sea bottomy 1t was becoming generally
deeper, as shown by the steedy upward transitions to lime-

stone, If not vmmplyhaly eliminsted by the Alesikite, the

“Wary Limeetone msy be present to & thlckness of 150 feet,

It 15  thin-bedded, reerystallized, snd contains some shaly
stresks, Thmrlﬁﬁ feot of Schist noxt above contalns several
thin limy beds vhich msy be of commereial lmportance in vari-
cus places. Tn& next £50 feet of Schist is highly srgillsceous
and thin bedded. Abowe it lles spother 150 feot of Schlst
wh%ph.&mntminﬁ geveral limy beds, the Foldier beds., Above thig
lies the thick-boedded Dolomite, whose bottom lg of importsance
nE A WArker ﬁf‘ﬁtfﬂﬁﬁﬂfﬂ on the sarface.

The Minersi fidge Anticline 1z n large structure. It
was uplifted by thrusting ss is chown by the scoumulsted inten-
sity of the longitudinal or strike flexures toward the crast.
The uppermost or Drinkester Anticline was broken by o thrust
rault slightly befors the upward invasion of the Alaskite
roached 1t., The dip-siip iz about 670 feet. Below the Drink-
woater Anticline down the northeagtern Tlsnk succesd the ¥asson

gyneline, the Lease Antieline, the Dump Syncline which in
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plaa&& conteins & auhmantialin@, the Mill Amﬁ&mlinm, the Houses
%ynmlinw, &mﬁ thw vab"@%ﬁntialimm. Thma@ strike flﬁxurma are.

measured frmm th@ g&nmrwl slmy& mf thm gtructure. ?ﬁ%~£ﬁ¥&t“,

five tend to merge in the riﬁg@ to the southeast of Custer Gulch

B0 as to pass around the nose of the Minersl Ridge Anticline.
East from there the Greet Gulch Antieline is vnown, and in part
it 1s accompsnied hy s thrust fault shich ls about one-fourth
the size of the Poot Fault. These structures are crossed by
anticlinals down the dip, vhich seem commonly to be asssocisated
with the largest transverse ridges,

Tha inv&éimn of the Blaskite took place concurrently
with the release of pressure afforded by the uplift of the
Mineral Ridge Anticline. Tt forms the core of the Ridge, and
s present in large smount. It seems to have invaded higher
in the strike and dip aynwlinwﬁ, thus heving contrary lobes
of 1ts own, It invaded the Schist hanglng in phacolitic shapes,
concavo-convex lonscs wlth convexity outward. Near the top of
the main body there are Jarge irregularities of acourrence,
%ifh Large Wlooks of sedimsnteries detached by hanging wall
sills, N

The ém&ll bodies of Alaskite are often aplitic in
textura; but it 1s especlslly noteworthy that the cover vag so
tight =nd thick sand the time of cooling so long that the Alns-
kite developed a pegmatitiec upper surface which 1s often as
thick as thirty feet,

It 18 the bellst of the writer that the Alnsicite in
some hundreds of foot will pass downward into muscovite

granite, apd still deeper Into blotite-muscovite granite,

I Tty TE



The total time of uplift, invasion snd cooling was

snough to peresit the erosion of some 20,770 frot of sediments,

loaving as wuch as 10,780 Paet of gover at the time of miner-

alization,

The wineralization was preceded by & renswal of
thrusting which was only small in wagnitude, It scems to have
braceinted the thicker and more rigid limy beds which lay be-
tween thin shaly ones or thimmer limy ones, But, the forces
ware not large enough to breceiats the thicker sills of Alas-
kite, which may have ected as bubttresses. The thrusting
forces soem to have accumulated in the pro-eyisting anti-
clinals.

The mineralizstion was probably derived from further
differentiation of the underlying lgneous rock vhile the wuper
part was cooling. It consists lavrgely of vhite, gold besring,
high temperature guartz, which carries only small cuantitles
of sulphidaes, galena and sphalerite belng the mowst certaln of
them, The bulk of the ouarty mined runs sbout 0.3 or, gold
p@f:£QN»

The wmineralizing solutlons serped upward over 2 long
time and wwwxﬁd%ﬁ pre-mineral breccliss of limestone which had
shacolitic forms. These oceurred wmost commonly »% the cross-
ings of strike and dip minor anticlincls, Ore may ocour in
several bedg, snd 1t and the sipor crossings may occur at
intervals up the dip of the larger structures. Thisz ls shown
sepecially well in the northwestern part of the Drinkwater
Anticline, |

The textures and sinersls, such as miscovite,

18
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Indicats that the wimeralization replaced and deposited during
a long time, Heanwhile erosion &mubtiaﬁm still continued; and
after an imtéﬁ?ﬁl thmumgéﬁéﬁiﬂ ﬂﬂﬂ&éﬁTﬂwﬂtimmﬂﬁ to dlfﬁé&é@m
tlate, but now with the separation of basic or complementary
components,

ith later shrinkage of the underlying ilgnocus mass
tonslon eracks developed which became the chamnels and seats
for the deposition of Diorite. This 1s now a green, thorough-
ly sltered rock which was probebly a complementary lamprophyre
composed of wajJor hornblende, or a camptonite. It occurs in
irregular masses, ﬁk&lﬁ, and dikes., It favors strong contacts
whether sides or ends, inecluding those of ore bodles.

The uplift and invagilon took plave during most of
Jurasslce, Lower Cretaceous, =nd Upper Cratacecus times, At
the end erosion had worn the rocks down to approximately their
prasent relationships. |

The Tertiary involved the &@p@ﬁitimn of goveral come
plex seriez of voleanles and lake beds., Thage are now almost
gmn& from Winerzl Ridge., During that era strong fanlting and

wineralization also cceurred at various places, This {s prob-

ably represented in Wineral Ridge hy those faults which are
healed with o typleal near-surface quartm. One of the strong-

est of thess faulte s the Chiatovleh, which has an eagt-west
strike and modium dips to the north, It displaces the Poot
Fault about 170 feet, left-handed along strike-slip. Another
conspleuons occurrence of quartz 1s ip connection with the
Hanging Fault, which iz probebly due to bedding slips nwﬁrv

the change from Vasson Byneline to Lease pnticline, The

T T



near-surface quarty does not persist strongly in depth,

Other prominent and ismportent faults are the Garreys,
which sare normal, with strikes in the KHEE octant. Some of them
have displacemnsnts measured in tens of feet, and some of them
are healed with small amounte of quartz and carbonates, Thay
are transverss to many of the stronger and earlier feoatures,
and tend to be concentrated near weakness of mineralization and
in the gpaces betwesn ore bodies.

It seoms 11E@ky that Minernl Tldge was further ale-
wvated as 8 block during one of the poriods of major faulting
which occurred dufing the Tarvtiary.

Bed alips, which mrm'lmt@ and unhesled, occur pro-
fusely on the hanging near interruptions in ore bodies, “rolls®
oceuring on the southeagtern ends, "east-westers® on the
northwastern end of the next lense, with Garreys between, As

effects theze may be used as guldes to ore.

A2



JOHN G. BARRY, CONSULTING MINING GEOLOGIST & ENGINEER 25 |
MILLS BUILDING, EL PASO, TEXAS

As in all other phases of this work and report, full
advantage has been taken of all convenlant, existing information
regarding the region and district., Among #mthwritt@» consulted
have been the writings of J. E. 8purr, including his final report
on the Bilver Peak Distriet im Professiomal Paper 55; those of
8. H. Ball, including his excellent work om gemeralities of South-
wostern Nevada and Bastern California in Bulletin 308y and those
of F, L. Ramsome, including his generalities regarding Humboldt,
Pershing, smnd Churchill Counties in Bulletin 414. These gantlemen
wore of the U, 5g‘ﬁaulwgi@al Survey which published much of the
above, They also made full use of the earlier work of . K. Gil-
bert, Arnold Hague, and others vhich related to the geology of
Nevada, as well as other more special writers like ﬁauéarback.
Faull use has also been made of the work of Adelph Knopf and
Edwin Kirk on thwkxuyu(wkita) Hountains in Professional Paper 1103
and of F, €., Calkins on Yosemite in Professional Paper 160,

, The drawings acecompanying this show the regionsl column
of sedimentary rocks whieh existed prior tﬁ the events of mountsin
huilﬂimg(mwaé%yy,} intrusion, mineralization, end erosion which
took place ﬁuring much of the Jurassic, Lower Cretsceous, and
Upper Cretaceous Perlods, during possibly as wuch as 100,000,000
years. They show the position of the part of the Silver Poak
Group which now exlsts mecr the Mary Mine, as wéll a5 sowe
details regarding that part, '

Because 1t oceurs only rarely and in poor exposures the
Pre~Cambrian 1s bat 1ittle kmown in Nevada and In no great detail,
The study of the ¥hite Mountains which are as near as 50 miles
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MILLS BUILDING, EL PASO, TEXAS (ﬁ@@vl Kiﬁtﬁry')
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fkau Mineral Ridge showed the existence of soveral thousand fwaﬁ
of these rocks, as indicated im the diagram. Their characters
indicate ﬁ heavy sedimentation vithin a shallow inland sea, The
material of which they aré made was ﬁ#@%&bly darived from a
 continental wass which them existed to the west of the present
Sierra Nevada, This land mass aant%é@d to exist and to furnish °f
matorial during the times indleated by the éiagramnmti@ column,

As elsevhere in the earth a pronvunced unconformity
separates these formations from the bottom of the Paleozoic
section, This means that profound changes in the crust, eleva-
tion, warping and mountain building elevatsd them above sea level
and subjected them to erosion, s0 thet some thousands of feet
weys carriad aw&y, before the surface was again lowered for the
deposition of the Lower Cambrian pediments, .

Cambrian

Throughout the region the surface warped down below a
* shallow sea at the beginning of the Cambrian, It will be noted
that thereafter, as shown in the column, the bottom ﬁwryw& uyp
and down, b@@h@ shallow during the deposgsition of sandstonss and
shales, muﬁlﬁﬁwrammhimg deep ses conditions during the deposition
of limestones and dolomites,

At first the sez in this locality wasz shallow over a
long time, as shown by the 2,200 feet of arkosic Campito sandstone
found in the Vhite Meuntalins,

Thereaftsr, during the deposition of the Silver Peak
Group, the sea wag deeper as shown by the deposition of dolomite
in the series, as well as of the thin bedded limestones now known

&t the mine, The depth vari&d, becoming shallower at times, as
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shown by the shales and sandy shales near the Mary Mine, In genersl,
however, there was a deepening, with limestones predomimating in
the whole group, to make over & long time a deposition of not less
than 7,000 feet of sediments,

ﬂmar the Mary Mine the sediments now known, which have
been left between the upward invasion of the granitic rocks and
the downward progress of erosion, represent about 1,000 feet of
the columm. They lie about 1,000 feet to 2,000 feet up in the
7,000 fest of Silver Peak Oroup, which im turn forms a principel
part of the Lower Cambrian of the region,

The upper remainder of the Bilver Peal Group is known
in ¥Mineral Ridge,however, within stretchez of about ten miles to
both northwest and southeast along the ridge, where the beds dip
out in those directions. That they are there has been shown by
H. ¥. Turner by the identification of beds lying above them; but
further study of them 1s needed in these stretches,

The smaller remainder of the Cambrian 1s shown in the

Tﬁé?malumm shows the sequence found between the Cambrian
and Pormian in the Yhite Mountains, Certain gemeralitiss may be
noted, Only & wery small proportion of the formationms known in
other regions has been found, but this lack has been counterbalanced
by the very haavy sedimentation zhown, Ome bresk iz further indicated
by the unconformity which exists nesr the top of the Lower
Ordovician, In this case the Middle snd Upper Ordovician are
wmizssing g well a2 the S8ilurian in toto, but the last i not neces~
sarily true elsewhere in Wevada,

Other breosks are also evidenced by disconformities snd
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hesvy shaly and sendy beds, which may have concealed former uncone
formities, or made thewm less conspicuous.

HSome of the formations found are well known im Newvada,
gorresponding %o those first found by Hague at Fureka, such as the
PFogonip limestone, Nevada limestone, ¥hite Pine shale, snd Diamond
Peak cuartrite,

A small amount of Permian rewains beneath a pronounced

anconformity.

The largely volcanie character of some 6,500' of Triassic
13 shown in the eolumnar diagram. These have besn found both in
the Yhite Mouniains and to the north of the reglon through a few
hundred miles, In the latter dirsction small occurrences of
Juragsic are also reﬁmr@wé,'hut it is gemerally bellieved that this
period showed here an interruption of sedimentztion and the begin-
ning of mountain building.
Total Column |
. It is importsnt to note the tremendous thicknesses of
sediments that were present at the initistion of orogeniec processes,
Prom a mwmwfﬁgr&tiwn of the whole coluan one would guss: that the
total thickness of sediments would approach 40,000 feet, thus form-
ing one of the worlds major geosynelines, or a leng trough of
deposits in an inland sea., Buch a pondition, leading to heating
and relative flexiblliity toward the botiom is gemerally aceepted
as one of the essentials to the formatiom of the worlds outstanding
mountain syatems, like the Blerra Nevada of California and its
satellites,

The matter of overlying thicknesses with respect to
inflow and differentiation of igneous roek anéd to the conseqguent
mineralization i5 also of eritical importance in conslidering them
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in Mineral Ridge. Prom the column it seems likely that the thick-
ness of gediments above the rocks now existing at the mines was

not less tham 30,000 feet when the folding of Mineral Ridge began,

During much of the Jurassic and all of the lLower Cre-
.ta@maux and Upper Cretageous no sediments were deposited in the

Blerra Nevadan Frovince, The Province includes ocutliers with a
gevlogiec history similar t@ the Sierra Hevada, guch as the Inyo
Hountains, and ¥ineral Ridge in the Bilver Peak Range.

%ha‘hotéwrlmnﬂ, or continental extension, which lay to
the west of the wiwwmnt locus of the central valleys of California
had been in existence since the beginning of the Paleozoie. With
the lapse of such long time it should have besn worn down to &
base level approaching that of the sea,

To the enst of it lay the immense geosyncline with the
great thicknesses of sediments listed above, These accusulations
approached a thickness of 40,000 feet. Under the statie condi-
%iama rhich may have existed toward the oend of sedimentation 1t
ia likely that the lower tro-thirds of the awlmmn had alrsady
been cemented to firm rocks, At the same time the ststic load
pressures ww;mﬁ the hottom must have exceedad 40,000 lbe. per
square inch. Other estimates make 1t seom likely that the
tempoeratures toward the bottow must have exeeedsd the eritical
tempersture of water, 364 ﬁsgrma# C. Thus the lower parts of
the column were well within the zome of anamorphism, where it
ig balieved that the ariainal minerals of the gsediments were
being steadily subjeeted to proeesses involving dehydration
end reduetion, They would have been below depths nt which

&irmatmﬁ, tangential pressurss of the erust were In effect,
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and were thus in a zone of plutonic metamorphism where solution
and reerystallization of the original minerals would have been
progeading under conditions approaching aqueo-igneous fusion,
The alﬁ@at Pre-Cambrian rocks, now unknown, wouid have been
approaching a condition in which they were b&ing slovly incor-
porated in the underliying erustsl magmas.

It 18, of @éaraﬁ, true that a static condition never
prevails in geology, that constant change is the only dependable
c¢ondition; but the above has been cited to show the general
governing mm,:uz:gms which wmight have existed., Prom this we see ,
that the oldest rocks at the bottom were completing the geclogie
eyele and were abmut'tm anter an igneous phase to begin again
(palingenesis) another cyele in thelr connection with the history
of the erust.

1n considering all of the evonts between the Triassie
and me@ama‘it should hﬁfggna&antly in mind t%ﬁt vary long times
were involved., Various estimates indicate that the Jurassie,

- Lower Cretaceous mnd'ﬁpp&r Cretaceous periods involvad time of
a‘magnitude of lﬁw,@ﬁﬁ,ﬁmﬁ yoars, mkrimg this tremendous space
of time a #%&1%% of eritieal processes were oceurring in &
general nrdmfg as followsy

1. Orogeny and invesion

£, Differentiation snd cooling of invasion, involving

a Long interval with erosion;

4., Pre-minoral stressos mmﬁ.whaamlitia braceclas;

5. Long interval, involving solidifiecation of
wineraligetion, and erosiong |

6. FPre-dioritic stresses and its invasion;
7. Continued erosion until Eocene, when ¥Wineral Ridge
attained its present form, '
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It seems likely that during the first three events 10,000 feet of
the total of 70,000 feet of sediments were removed. This would
have ilnvolved about 65,000,070 years, of whieh sbhout 50,000,000
yoars would have been used for the first two events. This would
have laft a cover of about 10,000 feet of sediments at the time
of wineralization, and a period of 35,000,000 years for the last
four avents., This time might have been divided about eguslly
betwaen the group of (4) and (5,) and the group of (&) and (7.}
Furthor, it 1s essential to realize that ercsion w&# fairly
continuous throughout this whole space of time., Similarly, the
lapse of time pﬁbmi%tmé gradual cooling of the deeper parts of

the columsn and 1ts invader as they were ralsed and ax erosion

wore off theilr insulating blanket.

In profound changes in the erust of the earth three
agents were n@waésaryz pressure and movenment, water soclutions,
and heat, It {a alse known that continental changes in the
eﬁrth occurred at eritical times whieh were related to the
base leveling of one part and the deposit of thick sediments
adjoining. }iy is believed further that the continents were in
ralative ﬁwmmiﬂn in thelr central parts and in compression
toward thelr borders., The thick sediments gave rise to heat
and the offect of water solutions in depth, while the tangential
pressuraes, partly due to shrinksge of the interior, caused
movemsnt and differentiasl pressares in the upper part., By the
reactions of such conditioms and forees, changes in the contin-
ants, epeirogenesis, werse brought about. In general the old,
worn out part of the continent sank below the sea, while the
adjoining region of thick newer sediments was thrust up by
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tangential stresses and invaded by granitold roeks to form major
mountain systems (orogenesis,)

In this case the old, base-leveled, continental fringe
or borderland, variously known as Cascadis and Californis, sank
below the sea; and the geosyncline to the sast was elevated by
foliing which was accompanied by the invagion of granitoid rocks,
This epeirogenetic change formed the Slerra Newvadan Province
which included nearly all of Nevada; by it Nevads was raised
fros the sea, above which it bas since remained. The Blerrs
Nevadan System w{‘m&untaiaa included not only the 8ierra Newvada
itself but alaa‘QMV@rml ringes lying to the northeast of it,

Some of the other ranges are the Thite-Iayo Mountains, the Silver
Peak Range, Lone Mountain, and their extensions. In general
these rsnges were formed at the same time, by the same forces,
and under.similar eonditions. The effects, including folding and
intrusion seem to have been less accentusted toward the east.

In the S8ierra Nevada the remnants of sodiments ususlly
?hﬁw elose and steep isoolinal folding. This would have resulted
%?mm an acesntuated directed horizontal stress near thes top
raacting mﬁ‘}h&akmr sediments abutting a rigid erustal projeetion,
In the Inyo ﬁmﬂmtminx there 18 & weatern syncline and sn esstern
anticline, which run out northwesterly amd diagomally to the
modern trend of the range; but these are falrly open folds.
¥Wineral Ridge in the Silver Pesk Hange is u long gentle and open
anticline, Any heavy thrust faults which are likely to have
sristed in the Sierra Nevada now seem to have been obllterated
by tha granitoid imtrusives and by the lateat faulting on the
xl%nka. But 1t is alzo reported that no thrusts are found in
the Inyo Houmtains, In Minersl Ridge there is only onme prominent,
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relatively small, thrust fault,known as the Poot Fault; but there
are probably other very small ones,like the tvo known in the Great
Guleh loeality near the nose of the antieline, Although direset |
thrust ef’ects are not now plain, it is likely that the folds were
formed by tangential pressure from northeast to southwaest. In
Hineral Ridge the drag folds of the old shale heneath ths more
rigid dolomite show this, It seems likely that the valleys in the
Province represent synclinal stretches which were invadad by the
granitoid rocks; and that such intrusives attained higher eleva-

tions in such structures and also progressively toward the southe-

wost,
nYa s '-"‘; f

Throughout the world it has been found that profound
epelrogenic changes have been accompanied by orogeny, snd that
this in turn has been accompasnisd by profound upwellings or in-
trusions of gr&hitie rocks., This wes also true in the Bizrras
Nevadan Province, It seems likely that the source of these roeks
yas a suberustal, peraansnt magma of intermediate composition,to
whieh had been added huge guentities of superincumbent rocks.
These had S@mﬂ s0 deeply buried as to contaln water above its
eritical temperature, and they were in & condition of inelplent
fusion, ¥ith the release of load pressure by the arching of
higher rocks, when tangsntial compression was spplied to them,
the deeper rocks which were prepared to form an agueo-ignecus
solution did so and followed wpward step by step with the fold-
ing. As would bs expected they thus tended to conform to the
structure of the country rocks which owverlay them. %hmir mAEBee
are generally parallel to the tectonle axes of the ranges, with

dome~like tops, and with walls which slope downward and outward
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fairly smoothly but uaua&lgxgizéﬁtly gteeper than the wall rocks,
The larger masses are belleved to emlarge downward and to have no
floor of garliler roeks. In Hineral Ridge the granitics form a
reasonably perfeet cast of the strueturss of the other rocks.

The assimilation of the deepsr rocks must have changed
the composition of the resultant rock and the proportion of mine
srals present, but 1t did not change the minerals themselves,
because Iin general the minerals were fow and restricted to those
which would be stable under the conditions. They include prin-
eipally potash-feldspars, soda-lime-feldspars, quartz, and very
small quantities @f micas, especlally the white muscovite, and
winerals like hornblende. One of the most importsnt agents
effecting this uwpwelling is water, which has an extreme power
of solublility and combinztion when above its crétical temperaw
ture. When accompanied by other wineralizers, like boron,
fluorine, earbon dioxlde, sulphur dioxide, ehlorins, an¢ hydro-
gen, its solvent power iz greatly inereased, Horeover, the
other mineral forming radiesls wshen thus tresated become mutu~
aliy intersocluble, Thus there existed a rock soiution which
¥as not very hot and which eould move freely, im contrast to
the pasty vi&&%ua mess which would hawe yesulted from a dry |
melt, As long as the openlngs for 1t were preparec graduslly
over a lomg perloed of time and 1o not extend to relatively
coul) rocks, this solutlon, without cooling anc crystallizing,
g¢ould move In through even small cavities and conform to the
arches ang lenses az they lormed, ‘

Daring the sarly days of geologle studies ﬁfﬁ&@ﬁt
ideas as to physico~cheomical laws and their appileation to
geology d¢id not exlst.Phile deepesaated igneous rocks ware

studied they were algo cosparsd smentsally to igﬁ@was phenomena
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‘ peeurring near the surface. In the latter cases 1t iz true that
relatively superficial gashes had opened to the atmosphere sudden~
ly and that they had filled with igneous material which, hagause
of the relatively cool surrounding rocks ané the escape of miner-
alizers had solidified quiekly. Because of these relationships
the ides of cstaclysmic action began earlier and persisted longer
with respect to such studies than with respect to other phases of
geology. In econtrast, it 1s now gemeraliy believedthat, with few
saperficial exceptions, geologic forees act very slowly over iong
paricds of time. But, because of the earlier ideas certaln words
have been used fmrvm long time in connection with igneous rocks,
such as intrusive, irruptive, and injected, Thesge mean, and are
likely still to imply in the minds of even those who disbellieve
in such action, that a relatively sudden =and violent force pro-
dueing bresking and thrusting in the country rock proceeded from
the igneous rock itself, On the contrary it now seems ilkely
that large bodlies of ignecus rocks velled upward as load prassure
above than was reieased by the buckling of superincumbmt roechs
imvr@ﬁpﬁmm@ to tangential stresses. The action wag rathor in the
nature of a ﬁgg&fia upward invasion, in whieh only small d¢iffer-
entials of pressure were concerned, It alsc seecms trus thet if
a thieck cover of hot rocks bad been concerned the igneous golution
without solidifying eoculd have moved wp gradually over a long
pericod of time parl passu with the folding. Thus, the absence of
daformation in the igneous rock does not neeessaprily prove that 1t
invaded the structures late in the mountain bullding process,
because it might have besn present throughout vhile remaining inm
a woltan soluble condition,

It is true howewer that such bodies do not show such

idenl histories near their tope, where they nre most frequently
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observed, There they uhmw(;;gzg;r or less stoping action on the
nearby eountry rocks. This was caused by inwvasion and infiltra-
tion along fractures, followsd by the consequent detsehment of
fraeture bloeks, some of which sank in the molten invader, The
The invader caused some mimor metamorphism and absorption, Also,
since finally the invader rose into the zone of stress it wmay
have transmitted such forces and may have indirectly caused some
deformation of the country rocks. If it should have become solid
earlier the invading rock will mfﬁan show the effacts of later,
minor stresses,

That thé preceding ideas are true in & general way 1is
shown very elesrly im the Bierra Nevadan Province, Waar the
upper part of Righop Creek thin and very deep, vertical roof
pendants show that the invaszlon must have occurred without de-
forming disturbance but that considerable stoping and assimila-
tion must have also oceurred. In Mineral Ridge all the effects
are those of a long continmued quiet invasfon accompsnied by
&nprmugh differentlation in plece, Deformation of the cover has
héﬁu noted near Waucoba Mountaim in the Inyo Range, but this is
near the tmp*ﬁf the mass, and evidence to show all the possibili-
ties of &afmré&ki@m by folding stresses has not besn shown,

During the long proecesses gradual cooling of the
deeper parts of the column and its inwader took place as they
wore raiged and as erosiom wore off their insulating blanket,
That such gradusl cooling and contemporanecus differentiation
of the invading lgneous rock ogeurred in the Blerra Nevadan
Province is wel. known, The evidence occurs im extreme foram in
the Biliver Peak Range and ¥ineral Ridge, In this case it seoms
likely that the rate of uplift and erosion was slower than in

the eentral part of the 8Slerra Bevada. The rocks were less
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acutoly folded ﬁnﬁ'wara‘lmgéag;;kmn apward, so that they acted
as an insulating capping below which differentiaticn @mui& take
place slowly over a long time and with an upward wmovement and
concentration of tha mors mobile, volatile sclutions and miner-
alizers and the winerals resulting therefrom, This ﬂffmat‘wma
concentrated at the central longitudinal areh of the antieline
pesr the Mary Mine. At the southern end of the Silver Peak Range
the granitic rocks are as basle aa quarts mﬁnﬁmﬂitw, and as
giliele as alaskite, In ¥Wineral Ridge the alaskite has a peg-
matitic top of some tens of feet thi@k,,ﬁhilé it seons likely
that in some hun&fw&w of feet depth the alasikite would change

to a muscovlite granite, which would still be relatively miiicﬁn.
In both the Inyo Mountains and the Hlerra Nevada the general
sequence ls from basic to silieie, but it seems that there vas
.ﬁuffiﬁi%mt,mmV@Mﬂmt an¢ opportunity for escape to enable the
succagsive differentiaten there to 1nva@m in separate bodies
from a desp sourcse,

' The large dodies of invading rock whiech are assoclated
wiﬁh sueh large changes affecting continents are known as batho-
1iths. Althdugh small as compared to those llke the British
umlumhiawﬁiaa%m batholith, the Sierra Newada is of large magni-
tude, about £75 miles long by 80 miles wimm; an araa of about
£8,000 square miles, The magses of the Imyo Hountains, the
Silvar Poak Range, and Lone Mountain doubtless have = direct
gonnection and within shallow depths are too large to be called
stoeksy sub-batholiths or satellitic bathol thz would bhe good
nares for them. fhﬁ%é gubordinate hodles are ﬁimtiﬂat&y awn«
eordant generally with the country rocks snd strueture, mm@maialiy'

in the case of Minmeral Ridge., 81ills ars alsc seen, but in vany
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cases 1%Ais likely that they are disguised parts of phaecliths,
The last word is used to designate those concordant bodies
whieh are concaw convex lenses oecurring in buckles of beds,
Many of them oecur at the intersections of antielinal flexures
of both strike and dip, thus Tforming shallow flat domes in
buckles. As will be seen latér many quarts occurrsnces have
similar struetural relationghips., The most important and largest

vaﬁlla are those which extend laterally from the invader into the

eouniry beds near the top of the antieline,

Fron thm preceding 1t will be secen that the sedimen-
taries were folded and reised by tangential stresses. 'This
procass was accompanied by an upward quiet invasion by the
granitic rocks. It seoms certain that at Wineral Ridge the
relations of the two kinds of rocks andg their struecture have
since remained gémmrmlly the ssme. While in their present
general positions a long time elapsed while the granitic rock
was cooling and erystallizing, The cooling was brought about
in large part by the continuance of erosion vhich removed the
avwrlyimg-%&igk@t of hot insulating rocks,

During this period of stability, when Physical equilib-
riuw had been reestablished to the satisfaetion of the tangential
Torees, the aqueo-igneous welt had the opportunity to arrive at
equilibris within itself while ccoling very alowly, The diffep-
entiates near its top have already hean roferred to, DOF agpeeial
interost are the upper layers of pegmatitic roeks, which are com-
pused essentially of quartz, mierceline, snd minor amounts of
mugcovite. This material indiecstes the presence of a locality

rieh in mineralizers, especially water and carbon dioxide. Theze
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mors fluld welts must have segregated at the top because of
greater moblliity and because of up@&rﬂ travel of the wineral-
izars themgelves, ‘fhw Indiestion of this préum&& is Importent
to HMinsral Rldge in showing thst conditions vould have perpitted
sueh differentistion in piaa@, and thus suggesting that the ore~
baaring quarty was hﬁing'ﬁwgr@gat@ﬁ and kept aveilsahle in some
'mthﬁr place, Tt probably way trapped deeprer and to one slide in
the slowly cooling mass, Iﬂ genersnl, 1t iz possible that other
loealitleg with ﬁimilﬂr intrusions but without ninersiization
may reuresent ﬁl%?%& #haers the folding was s0 sovere oz to rendsr
the capping varkﬁhﬁ 1nv&ﬁ&f more fractured and permesble, thus
pernitting the invader snd ite fractions and minmr&lﬁmérﬂ sn to

‘
movwe Yo mix and to escape 23 to provant the sagrepation of
minnralization on gny large seale,

It seems likely that with progressive cooling of the
igneous rock mhrinﬁagm toward the center of the region could
have ﬂ@@%im@md streeses téﬂg@nﬁimi te the genersl entielinal
mpxu@tﬁr@~ The existing evidence showg that these gtroscses
were weak and not grest enough to fracturs the granitic rock
Lo any emmﬂiﬁﬁr&%i% axtent. Thus, wesi thrusts vere arclied
to the mvarlyimg bads, Thoss beds whiech showed relatively
greater compatency, but not too great rigldity like the igneous,
ware hreccliated, Qniy small differentials of stresxsz nnd reglst-
ance wore involwved. The Ldeal wag the tnze of tﬁiﬂk%r'ﬁﬁﬁﬁ>mf
| limastone lying betwesn thinner beds or batweon shaly beds. The
thinner or shaly bede would have glided and healsd internally,
thus increasing the reasultsnt stresges on the thicker snclosged
beds, With the smaller folding of crumples snd longdtud nel

flexurss the concave synclinal aresg were in relative tension
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wihile the concomitant aﬁ%i;ii;als were in compression, With
respact Lo the whole structure many small phaeolithic areas of
broceiated limestone wers developed. These were relatively
small, thin,concavo-convex, lenticular buckles. They were the
localities into whieh highly mmbiim, fairly hot, cuarts solu-
ticns could have migrated, replaced limestone, end come to rest
under both physieal and chemical eguilibria. The movensnt of
the solutions probably took place step by step with the fractur-
ing. The effect of the frasturing, wovement snd segragation
wns such as to leave lsolated bodies of quartr which have no
groat apparent imt%raannw@timm either with one another or with
their source. It seems likely that the solutions mowed upward
near the top of the ignecus from s deaper source of differen-
tiation and infiltrated and lodged in the localities of favor-
abla hﬁ@@gi&timn and easy flow, The derivation of the solu-
tions was snalogous to that of the pegmatites, but differed

in being cooler, in taking greater time for separating while
the rook wus erystallizing below, snd in being finally more
mohile and more chemically active, The solutions wepe rrobably
highly chapged with vater, earbon dioxide snd alkalles. The
limestone w@% probably removed upward ps wvery mobile solutions
of ealeium bicerbonate in highly aqueous alkaline solutions,
the silieca being left behind as & pasty mass in the lenses,

Jt will be obvious that this process took n long time for the
formation of the lemses of breccia @mﬁ the flow of the solu-
tions, and then the cooling and erystallization of the quarts,
during all of which erovsion of the overlying surface continued,

it seaws likely that the overlying cover weried downward from
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and that equilibria had been generally resstabliched. ¥t is
important also to note that thus far the ignecus rock heé besn
0 differentiating sz to produce successively mors silieic
fraetions through the ranges of muscovite granite, slagkite,

pagnatite, and gquartz mineralization,

¥hile the last was proceeding the desper lgn@mna
roek continued to cool, erystallize, shrink, and differentiate
further as mirwumstﬂneﬁ&‘wwﬁlﬁ permit, As a result of the
ssparation and escape of the silicle differentiates the remain-
ing magna prmﬁuﬁ%& basic ones. These ars complementary to the
earlisr fractions and are called 1amprmﬁhyr@m. Later breaks
y@rwitﬁﬁd thelr movement and deposition, The term diorite has
been unfortunately applied to them locally, Their original
mineral composition was dominant hornblende aecompanied by
minor medium plagioclase. Thus they are imlaﬁ@d to camptonite,
ks seen now they are highly altered, and of 2 distinctly green-
%gk color, the resultant minerals also being reported as domi-
ﬁmn% ehlorite and epidote accompanied by other minor products
of the mh&n&gﬁ It seems likely that their alteration was
waaa&p&i&bwﬁwhy the later flow of other solutions, such as.
those whieh put some filling in some of the Garrey faults. It
seems llkely that the stresses which caused opening Tor thw.
basic dikes were small anc thus generally restricted to places
of groat differences of resistance, ‘ﬁﬁ found these seem to be
at or near large qu@rtx hm&iam'mna the strongsr contacts, such
as the top of the alagkite, the contaet between the Mary lime
stone arndi the shales, snd the comtact betwesn the top of the

shales and the bottom of the dolomite, The basic dikes are
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definitely later than thg(;;%§@$ of guarts of the ors type,
Following the inflow of the basle dikes, erosion continued
until the Bocene. It seems likely that st this time the ,
ecuntry generally assumed 1ts pressnt outware form with respect
to the wountains; this is definitely so at Minoral Ridge, ba-

causa remments of unercded Hocene can be found on the uprer

reaches,

The country differed, however, by having desp valleys
before the additional deep fille of Tertiary deposits; thus it
wag probably mnﬂh wore mountainous. This wss probably furthor
accentuated by a 1ifting of the mountains and a sinking of the
valleys by north-south faults bounding the ranges longitudi-
nally . Mineral Ridge probably stood so high and keyt being
elevated so much that It received no great guantity of the
Tertiary lawas =nd pyroclasties. But, to the south and southe
wast in the Silver Peak Range there are great thicknesses of
thes between Clayton Valley and Fish Lake Volley, They shound
nesr the Nivlee Mine and thence up the ridge to the west which
extends southerly fros the andesities of Red %@umt&in.'whrwughw
out Wevada the total eolumn of Tertiary snd early tuatarnary
reaches a few thouwzand feet of deposits, In ordsr from the
oldest to youngest, they may be summarized as follows:
1. Unconformity and lske sediments;

2. Rhyolite, followed by monzonites snd scidic andesites,
partly intrusive;
Y v

B Long erosion interval;

4.  Mighty extrusion of rhyclite, axceeding bullk of besalts
of late Pliocene and Plelstocsnajg

Ba Latite, daclte, andesite, unimportant rhyolite;

& Slebart lake beds., Importent ore deposits. Phyolitle

- eruptions;

7.  Deformstion with southward tilting, and rhyolite;

8., fxtensive erosion, peneplains, lakes and extensive

hasaltse; A
9. Uplift,normal faulting,some folding,active ercsion.



9
JOHN G. BARRY, CONSULTING MINING GEOLOGIST & ENGINEER
MILLS BUILDING, EL PASO, TEXAS

cCoPY (Geel, History)

The last perfod finished the erosion of nearly all of
the Tertiary rocks which might have beon deposited on Mineral
Ridge. Probably the ridge was also raised¢ further as » bloek.
It mlso seeoms likely thet sowe of the Garrey transverse faults
were formed at this time. In general these breaks have NEYR
strikes, fairly steep dips, and normal displacements. In many
cases thay show fillings of quartz and caleite accompanied by
other ecarbonates and their oxidstion products, which to the
writer would indleate that they might have bean formed early
in the Plelstocene,

Theras is another filled fault whieh the writer has
- referred to as the Hanging Pault, vwhose origin and effects
may be uncertain. On the surface map 1t is shown as runming
from the Foot Fault, near the Last Chance, northwesterly along
the northeastern side of the Lease Antieline. It has dips
approximately the same as the bulk of the shales in which it
ocours,. Fxeept for a few points underground it is known only
on the surface. Displacements on it ars not measurshlas, so
thut 1t may be a bedding fault. On the surface it is marked
by heavy k@ﬁi%a of guartz which make large showings hecause of
agproximation of dips and slopes, As fur as known the filling
underground seems to diminish markedly at mhallﬁw depths, The
quartz f1lling is not of the ore type, but is blulsh under-
ground and finmely porcelainiec on the surface; and it is
agcompanied by carbonates and their products. Consecuently
this may represent only & bed slip of no greast @iapiaﬁeﬁﬂmt,
ogeurring on a Breck between zynelimal and sntielinal strue-
turas, which oscurred in Tertiary time when solutions were
fiowing and es¢aping on & surface not mueh above the present

Oty
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¥ining also rhowe athwr<;§};;; such as "rolla®™ and "sastewesters®
It seems likely that these are merely late bed slips which are
very consplcuous, but without filling. They are of importance
however as showing the ;resence and course of Flexuraes, thence
leading to the disecovery of quartz bodies whose pregence has

doubtless helped develop them,

h=Y
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ENERAL 062O0LOGY of WEVADA DEVELOPHENT

The controls and eritical aspeets of the genersl gaology of that
part of Mimeral Ridge covered by Nevada Development are directly re-
lated to and dependent upon the general geology and a@mibgﬁm history
of the Reglon snd Province of the Sierra Wevada. Thesze have heen
already delinested m the preceding, The Ridge is a small part of
and sn outller In the Slerra Revadan Provinee., It is a fa'rly gentle
and open anticline of northwesterly strike. The loeality of the Mary
#ine is on the upper northeast flank of the gouthessterly pmrﬁ'mr the
structure and within a few miles of steep piteh to the scutheast, but
geveral miles from the piteh to the northwest. The core of the Ridge
is formed of the im#&ﬁimg granitie rociks, while the overlying zedimen-
tarieg are rmlativwiy thin when considepring the vhole balk., They are
not much thicker than 1,000 feet and are a small remainder of the
aroded 30,000 fm@t of original sediments. The sedimentaries now left
wore about in the wpper part of the lower third of the Silver Peak
Groupg of the Lowey Cambrisn. With reospect teo the mineral deposits
only 4the northeastern flank of the scouthsastern guarter of the Ridge

and antieline iz of present Interast,

Hary Limestone,

The oldest and lowest sedimentary roek known near the Mary
Wine ig the Hary limestone, This formation 1z a thin-bedded,
r@avyak&ilim%d, light bluish gray to white, limestone, It is in
general believed to be low in magnesla, but streakily lwpure with
shaly constituents, 'The shaly layers are falrly common but ﬁmt
often thicker than one inch, Thoers mr%'mﬁny laysrs of this bedded
1imy material. The formstion in gonersi has a distinetly sheared

appearance. It 1s not known to contain in the mines any recogniable
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fossil content; but, it §£°£E§ﬁib1@ that work on microscopie
organisms might dlsclose thelr presence,

The bottom of the Mary limestone i1s unknoen in the
district, It secwms likely that the missing part of the Lower
Cambrisn which originally lay belovw it included: some one
thousand feet of Sillver Peak Group, prineipally limestonesy
and some few thousand feet of Campito samdstone, which econ-
tained shaly members as well ag sandstones and guartzites.

It is also possible that there had existed before the granitie
invasion some few thousand feet of quartgzites snd dolomites of
the ?r@t@rwﬁmiaf or upper pro-Cambrian, which were separated
from the ovaiyimg Lower Cambrisn by a profound epeirogenetic
uneonformity. :Cenﬁawuwmtly, it 1is poa&ibié that several thou-
gand Teet of formations have been melted, dissolved and assim-
ilated because of deep burial, high temperatures accompanied
by min@raiia@rﬁ, and the slow invasion by the still deeper
aqueo~igneons welts which oceurred with continental uplift.

The known thickness of Wary limestone ranges from
Zero to 150 feet. This depends upon the height to Whichvhhm
granitic roek has invaded im various places. The greatest
thicknegses %mvw been exposed in the extreme northwestern end
of the Mary Tunnel, and in D), D, Hole NWo, B8. At many places
the formetion is non-existent. This is due to uwpward bulges
in the top of the invading granitiec rock, asg for instance in
the gonersl neighborhood of the Flat Raise; and to pre-alaskite
faulting whieh dropped the formation into the later locus of
the alasklte., In goneral, however, it is common to fimﬂ:m 50
foot thickness of the formation over long stretches. It is
believed that the thickness of the Mary limestone will genmer-

ally increase with progressive exploration down the dlp,



JOHN G. BARRY, CONSULTING MINING GEOLOGIST & ENGINEER
: MILLS BUILDING, EL PASO, TEXAS 43

hecaugs the top of the gﬁﬁ%ilﬁu rock provably dips wore steeply
than the overlying invaded roocks.

The next preceding puragravh glves a goneral ldea of
the disztribution of the ¥ary limestone in the underground work-
ings. On the surfsce it is seen in but few places, such asg, in
Great Guich nesr the Calumet holdings, in the hanging wall of
Lower ¥lizabeth portal, and at the sxtreme southeastern end of
the Headhouse Level. This iz because the cross ridges nearly
conform to dips and expose the middle of the overlying shales,
while the deop canyons are most often eroded vhere there are
upward bulges of the granitie roek which have invaded highaer
in the column., ¥From the forsgoing 1t will bhe seen that the
forostion is r@pﬁiy'uﬂwfal as a marker in surface mapping,

Inderground the Wary limastons has been important
both as a marker and as a highly productive forsation. To
the gmmﬁhéaﬂk of the Mmryv?wnn%l in the Lease, the upper 0
Teet have besm very important, while te the northwest two
horizona exist and have been productive. In the Hammoth from
the Lease lime to the northwest for a considerable distance 1%
seens llkely that as wany ss three horizong have been highly
ﬁrw@mﬁtivw*whﬂ@r the wvery favorable structural conditions pre-
valling, In the extreme northwestern part of the Mammoth,
heyond the Winze, the indieations on the Mary Tunnel are that
the thicknass of Mary Limestone wlll prove groal snd that 1t
will have wore than onme produetive horigon when It is worked
in the proper antielimal flexures.

The Behist

The Scehist 1s the formatien overlying the ¥Wary lime-

stona, Ths formation 1s sehilstose only in part, su that phyllite

wonld probably be the best name for £t; bat the name sohist is
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s0 ingrained in the usagd P the district that 1t 1s best to
retain it. Shale alszo makes a convenient fleld name,

The formation is a dirty, highly variable sequence
of deposition, It liaes betwean the MHary limestone and the Dolo-
mite, so has limy transitional deposlits at top and bhottom,
Moreover, daring deposltion the surface warped up and down, so
that it contalna many layers that were wore sandy than muddy,
_and wany that combine the characteristies of limy, muddy and
| ganty beds. In general 1t ls thin-bedded, the limy beds heing
a tew feat thick. Bome of the wembers geam to repreasent papep
shales of originally kaolinle saterial., The gmall saount of
pareet argilizceous mattor isp thick-badded, up to ten feet $hick
foraing en argillite. From this it will be seen that the heds
ware highly ca@plﬁx ir original characteristics,

The formation has been subjected Yo mild dynamic
motamorphism, The great warlation and lmpurlty has prevented
the Tformation of slates, The dynsmic metamorphism has also been
accospanied by small amounts of thermal and pneunstolytic
wotanorphism, vhich occurred in the order named, and which
generally %pwrwmﬁwﬁ in intengity with spprosch to the largs
hodies of é%&mﬁkim rock.

The agonts of these types of metaworphism are essen-
tially heat, pressure, snd flulds, vhether 1lould or gaseous
and vhether derived from the rock or from nearvy invading
rocks and thelr differentiation «f flvents. Depth of burial and
srogenle stresses are dirsctly responsible Tor the devslopment
of heat and prossure. With the cooling snd erystallization

%

of the lavadling rock the highly agqueous and mobhile rosiduals
wondd have dewslopes greatly incressed pressure snd thuas would
have bheen able te mowe and penetrate easily. The hot chemical

v
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agonts having been dir&mé@é’%@ypwwﬁﬁmrw would have esugsd new
combinations nnd reerystzllization of minersls with elongations
of more stable crystals normal to the directlion of stress,hmong
the minerals which can resull from such processes and which
have been found in the district are feldspars, quartz, wicas,
apidote, tale, chlorites,ssall graphite, apatite and wesuvianlte.

Marmorization{forming marble) and dolomitization are
processes connscted withvﬁynamia metasorphise which ogcour easily.
Marble, in the sense of reerystallization, cccurs in all the
1imy snd magnesinn limestonss of the dlastriet. But sany of the
iimy beds are lacking in magnesls content, notahly those in the
Mury limestone and those inm both the lowsr and upper part of
the Schist. Thé Polemite, on the other hand, has s conslderable
magnesisn content. ¢, it must be concluded that the magnesien
content was not derived by addition from solutions which wers
airau&ntiﬁg mmrimg the later geolegle changes, bul that 1ts
origiam wag comnectwd with cvonditions which existed at about
the time of deposition of the roek., The magnesisn content may
have besen derived from a copcemtration of salts of magnesia in
B WRrR ﬁwaﬁ@itMWr by chemical resction, or more llkely by the
secreting aftion of some corals or lower orgenisms,

tynamic metesorphism im the district was probably
largely sue to deep burial and statlc load pressure. In the
sohist the sinerals belleved to have roesulted from it Include
chlorites, wlens, tale, epidote and solsite, basic Teldspars,
and saall graphite. Thus, the bulk of the schist could be called
chioritic phyllite. Many of thess minerals cause an increased
and congplewous folismtion in the roeks, The feldspars are oftan
glassy like quartz, and the zolsite 1s imconspicucus. Tale and

similar minersls ave restrieted to a few heds. The harder beds
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probably contain guartzite rosulting from a cementation and

recrystallization of the originsl sandy contents. Hany members
of the schist contaln swall guantities of graphite vhieh have
no doubt resulted from earbon in organic debris.

One part of thermal metamorphlism s pyrowsctamorphlism
which results fros heat alopne from nearby igneous rocxs. Buch
effects are prosont in only small asount. There are no large
bodtes of hornfals or similar rocks, but it is gults poszible
that such heat played some part in the developmont of part of
the zoisite, andesine feidspar, ete. (

That part of thermal metamorphise which is ¢alled
contact metamorphlism and which involves the development of
minerals by additioms from without, such asg garnet, sndalusite,
diopside, wollagtonite, scapolite, ete,, 1s conspleucusly
abhsent in.the distriet. This may be because thﬁ invasion took
place under conditionms of even tempersturs, long time, unbroken
capping, and gradual differentiation in place and without groat
or sudden disturbance of equilibria, so that the granitie roek
%mw pot permitted to ewmit & geries of groatly different yroducts,

| ft 1s cowmon to find In the district a ssll amount
of mm@ummﬁwlytin metagorphise superposed on dynamle metwmorphism,
¥apeeizlly in the sehlst are found albite, and small quantitles
of apatits anc wvepuvianite, But it is notoworthy that sany wmine
erals supposed Lo be derived frow poguatlitie Julces such as
toursaline, fluorite, axinite, topaz, beryl, ete,, are conspleu-
ously absent. Huscovite, however, is presest in large amount.
The minerals microeline, quartz snd suscovits sre present in
large emount in the pegeatitie top of the granitle voeck, wnd
gisilarly they are abundant in any abutting sehist. The result-

ant eoffeet o to form s hybrid rock which often resesbles elther
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a medium gray diorite or an "injectlion® gnelss. The nearby

permwable schist has besn sble to soak up or inbibe considerable
quantities of the partial moguwatieo products vhich with thelr
contained miporalisors are very woblile. In the schist this
has resulted uswally in bands of light colored mewer material,
and darcer bands of highly altered old material, The light
colored gonsist essontially of smlerogline and suscovite, the
daprker of zoisite apd alblite. Still latar serielte and chlorite
have developed, In purer argillaeeous rocks andssine feldspar
wra;pned in blotite hawve been formed. Thus, in general the
motamorphl sm wf‘t&ﬁ sehlst has dewveloped albite,other feldspars,
goiglite and micas.

Complete, clesp-cut sectlons of the schist are rare.
Composite seetions based on obscervations in Grest Guleh and
Hew York Canyon indicate that it 1s betwsan BED and €70 foet
thick. In tﬁi$ report the thickness 1s assusmed as BSY feot,
The lowest 150 feet of the schlist is a zone in which limestone
p&m&m up 1o several feet in thickiness ares likely $o ocour. Very
often sovoral bands 1le cloze togethey within a thlocuness of ©O
faet, a8 imﬁgh@ HATOY avea. They sesz to have espeeial lasportance
st @80 foet and 100 fwel above the top of the Wary limestone, but
others are lisely to intervene sapecially in the lowessd 87 foet,
This is shown distinetly well in the oxtrese northesstern work-
ings of the Yagson Tunnel, ¥ary Tunnel, and the fir@t worked
poeurrencaes above the Drinkeater ande Chureh, These Limestons
bands have beon Important ore producers, and it is fmportant
to test for the presence of ore in them In fsvorable structurss,
which can best be dope {rom existing stopes. Bimilarly the

uppermost 150 feet of the seblist is likely to contein limestone
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bands which may contain SQPFohder favorable struetural condi-
tions and proximity to the alagkite, as has boen found in the
deposits at the Western Soldier, April, Last Chance and Vega.
The schist is widely distributed in the district,
generally covering the surfaecs between New York and Qreat
Gulehes for about half of the distance down the northeastern
flank of the antieline. To the northwest of New York Canyon
it is the only sedimentary rock present in a similar area, but
it occeurs only im overlying thin petehes and sesba, snd also
#s inclusions in the alaskite, The rock has shared 1r the gen-
eral developmont of the structure of the antieline, But, being
thin~bedded and plastic it has folded and econtorted readily, so
that beneath the rigid Dolomite there are s profusion of drag

folds which approach an expectad idesl for such structures,

The so-ealled Dolomite overiies the Schist. It has
2 thickness of at least a fow hundred feet, Frem 100 foot to
150 feet above its hottom occur beds of bluish limestone which
are shaly in some places, in others eavernous. They wary in
distances above the bottow and do not seem to be vary eonting.
ous laterally. They are exposed best near the top of the anti-
eline and especially on Ite southeastern part,

The Dolomite is & nagnesian limestone with a magneslia
content in exeess of 109, It has been thoroughly recrystallized
to a medium to coarse grained marble, On the surface it wenthers
to a light brownish buff eclor, and is rough and haekly., Because
of lack of vegetation, the ecolor is dlstinetive, as are others in
the district, such as thes dark brown of the Sehist and the whide
of the Alaskite,

In the neighborhovd of the Mary Wine the Dolomite BX-~

famide ahandt Bal® wow wn Plhe B Sl o ol s B ciaty B BE o ol a  w
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and it is eguaily as extensiva to the east. To the southaast
it extends to the top of the ridge passing around the point to
the gouth and southwast. It also lles on tha southwastorn
flank of the antieline and ridgs and up to the erzst, having
bean dropped rolatively down by the thrust action of the Foot
®all Paunlt. |

The bottom of the Delomlite serves as & very conven-
iont marker in mapping the surface geology and strueture,
Although the formation has besn so rigid that it has not been
subject to drag folds, yet 1t refloacts in 1ts attitudes all
the important minor folds which iie on the fiank of tha anti~
eline. ‘YThese are lmportznt sas potential loei for the deposgi-~
tion of ores, and they can be mapped and traced by observations
of the Dolomita,

Bo ores dirsctly related to the minerslization of the
Hary MXMQ have besn found in the Dolomite. This Indicotas that,
as in the esze of the Alaskite, the Tormatlon way too rigid to
b broken by the sllght thrusting stresses shich formed the
pre-minoral breceias. At the fool of the range, Iin the Black
Harrior, Wm%wy and Palmetto prospocts ouarts minsrslirzation with
"hingk %wtmiw carrying eopper is knowa to ocour in the Dolomites

be
but, thls aay lster then the Doeite near wvhieh 1t ocours.

Jedimontaries Leater Than Dolomite

To the east and gouthesst from the Wary Wine, towsrd the

villags of 8illver Peak, considerable. additional thicknesves of
godimontary roeks are soon to 1ie sbove the Dolomite sa glven

abowe, It is likely that the lstier i» merely the bottom of a
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thick serles of similav rooks, «

s p--eador, which contaln
minor cusntitisz of darkor beds representing shales and overt-
rites, The Bilver Peak Group should have abows the Dolomite a
thickness of slightly less than %,000 feot. Tt has beon shown
by othere that the Upper Cambrian is probably lscatad about
nine miles to the southeast, and about twelve miles to the
northesot,

A Few miles to the soathesst the silver mineraliss-
tion of the old Vanderbilt Mine is assoeiat~d with the top of
a boss-like protrusion of the grenitie roek Into the Dolomite
saries. chwrwiﬂ@:th& ﬁpp@r beds have bern gepersily none-pro-
ductive of ores of the Wary type,

Pro-Granitic ftructure

In the seetlon on Geologic Hiztory it has already

haen shown that dineral Ridge in ite origin and procesges of
formation is directly related to and a part of the Slerrs
Fovadan Province. The continental change involved thick de~
9@&&%& in a geosyneline which were uplifted by folding becausge
m% tangsntial thrusts against s vorn dows borceriand to the
soutbwest, ‘The wmountain buillding process which imvolved fold-
ing and ﬁplift was long continued and slow, It was accompanied
by a similarly slov wprard invasion of granitie rocks whose
composition had probably resulted from the assiwmilation of huge
gusntities of the deep pested zedimentaries by 2 sub-orustal
wagna, It seems Likely that, due to the thick sedimeonts and
gentio structurs involved in Winersl Ridge, the grenitie roek

could folleow wp slowly in s molten condition until ths presomt
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structure wag formed in 16%9&5£&r outline, and that 1t ecould
continue thereaftor in its present position and In a molten
form during such tiwe as was necessary to form a pogmatitic
top on the Alsskite,

Frow this it »ill be seen that the strueture ceannot
he sepavrated sharply from the invasion, because they prograsgsed
together step by step, but it is convenient to consider wuch of
the structure geparately and first, |

In general, Wineral Ridge is a fairly open anticline,
which from all the data avallable geems falrly symmetrical.
¥ithin about five miles southeasterly from the locality of
Yary Mine to the wvillage of Bilver Peak the anticline forms &
nose and @itmhﬁg down to the gﬂuth@axk g0 as to expose at least
one thoussnd feet of the similar beds which overlle the Dolomlte,
Its northwestern noge lieg at least sbout thirteen zniles to the
northwest, ﬁ@ar Tmigrant Pass, and probably much farther. The
erest of the mmt&w&inﬁ shows fafrly flat beds across a streteh
of about one-half mile. PFrow this 1t will be seen that the anti-
efine has a gentle longitudinal arch ss long as twonty wmiles.
keross the strueture nesr the #ary ¥Wine it 1s about five wilss
from nwrthmmaﬁmrn,vallwy te zouthweatern volley.

Details of the structure sre not well known on the
southwegtsrn side, but the beds appear to have slightly grester
ﬁiggfgﬁ the othar side of the antieline., The corast of the anti.
eline shows fairly flat beds scrozs a stroteh of abhout one-halfl
mile. From the crest down %ﬁ@ northesstern flank neasr the Hary
Mine, which 1s better impown than any other part, over & dﬁmtmmaw

of sabont two and one-half miles the surface slove on the
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average is less than ten degreps. The average northeastern com-

ponent of dip of the beds in this same streteh Is about tvanty
degrees. In the upper mile, which hes beon and is most iikely

to be of greatest ioportance for mining, the average dip of the
beds is somewhat greater, about five degrecs, in Lts northesstern
cowponant. True dips, in & mors sasterly diprection, are shout
five degrees still greater in each case,

As would be expected, the northesstern flank eontaing
many minor longitudinmnl, or strike, flexures. These ineresse
in width snd Iintensity toward the crest, while in the lower
half of the fl&mﬁrﬁhmy seam to be more closely spaced, narrowar,
and of less imywrtanﬁ@, From Custer Qulch to ¥ew Vork Conyon
the strike of the flexwres swings from NNT to W¥; and in that
direction also they seem to increase in width, intensity, and
tm@mrtmm@%ﬁ They appoar to bow down betwesn the Flizabeth s
Hasson Tunmels, as though there were z busin in the upper sur-
fage of the Alasklte. To the northeest of Wew York Canyon there
are but fow sedimentary rocks because of the uspward oxtent of
the Alaskite,

Mgy of the flexures seem to fade Inte the general
arshed ﬁﬁwmatﬁrw on nearing the northwestern side of Custer
Guleh., From such an even structure on the gouthesstern side
of Caster Gulch flexurcs cccur again towsrd the southeasst,
towsrd the noseo of the antieline, mnd become intense in the
Great Gulch locality. In this direetion slso the wpper surface
of the Alaskite hag ﬂip@éﬁ dovn from the Custer Gulch locality,

From this it would gpeeow that 1f there are synelinal
flexures down the dip on the wpper surface of the Alagkite,

longitudinal flesxures in the sedimentaries vill be Pound .
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The converse alaso seems Srue, that upward protrusions of the

Alaskite surfage eliminateo flexurss. It seems likely that these
effects are due to relative tension and compression in the Tormpae-
tion of the range, and that the disposzition of the Alaskite lg
an «ffect rather than a cause,
Some of the longitudinal flexures of the range are
delinite synclines or anticlines, but others are denoted synelinsl
or anticlinal when in effect the strips in question do not con-
tain respeetively dips toward or aweay from theiy central axes.
Eather these are warlants vhich are deprossed below or ralsed
above the gmn&rai curve of the structure, They follow one another
altorostely. They would be true synclines and anticlines 1f dips
were measursd from the aversge curve of the strueture instead of
from the horizontal,

Fr om what has been ssid it will be seen that the
axial plane of & Flexure may vary in strike and dip and ite axis
may wary in piteh., This is well seen in the case of the Vasson
fyneline, The strike and dip of the beds concerned will sleo
i@ry accordingly. In general the dips of the axial plasnes ssem
to be close;to 85 degrees or 60 degreess southwesterly.

%yﬁ@lﬁnml and anticlinal flexurses also piteh down the
northeastern flank of the general anticlinsl ztructure of the
Ridge. They sre most easily determined in the wnderground work-
Ings. They ars considered synelinal when the flexure of the
strikes polnts southwestorly or wasterly, that ie into the
mountain or structure; and spticiinal when they have s rawarge
ralationship. |

. In combimation the longitudinal and transvorge

fierures present a number of possibilities, In general,the
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longlitudinal flexures sre more important and the transverse

class modify them, It seems that lor maximam ”tzgkhnﬁﬁﬁ,“
the combimation would be transverse synelinal modifying
longitudinal synelinal., It is certain that Tor maximum
breceoiation snd opening the combination would be transverse
anticlinal aodifyling longitudinal snticlinal. The latter is
readily noted In the phacolitic bodies, whether Alaskite or
faarts.

A congideration of both maps and zections shows
generalities and details of the pre-granitic structure. As
t¢0 general au%liﬁéa, forms, spacing, snd extent the pre-
granitle structure was almeost the same as that now existing.
Hence, the later modifieation which preceded the flow of min-
eralizing Julces was extremely small snd only a shadowy reflec-
tion of the earlier and larger mountain forming processes,

It will be seen that the flexures increase in width
and aceontuation wp the northeastern flank of the antieline,
to the southeest, The eunlmination is im the large, dominant
ﬁ;imu'wuhaw Anticline which forms the erest of the mountaln
and Minersl Kidge Anticline, 'The tangential thrust forces
reached & mmx;mum in folding effect in that longitudinsl gone,
The forews becamm so grast that the sub-fold at the erest,
Drinkvater Antileline, broke In the center of iteslfl and the
mein structure,

This resulted in the formation of the Foot Fault, &
readily measurable thrust fault. It begins on the southeastern
. slde of Custer Gulch, as shown onm the maps. T did not extend
farther to the gsoutheast because of many smaller, woszening

structures whieh ars connected with the rounding of the nose
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of the Yineral RNidge Antieline to the southeast and south, From

Custor OGulech to Rlizabeth Gulch, its southeastern 3800 feet, the
Foot Pault has an attitude of about ¥ 50 W, 47 NE. Because of
its pre-Alaskite age sand the subsequent effect upon it of the
Alaskite and other later events 1t is difficult to find 1t in
depth and thos get better dips. Prom Flirabeth Guleh to the pREB
to the southeast of the Wedge the Foot Fault seems to form a wide
zone, the strike swinging to N 79 ¥, giving a surfsce trace to
the gouth of west, and the dips seem %o be flatter, about 47 WE,
Thisz change was probably due to the devalopment of the fault in
& mora coentral paft of the large fold on the crest of the ¥ineral
Ridge Anticline. Thence to Fagle Nest Canyon the fault runs
northwesterly, swinging to the North, and with very steep dips
to the northesst, In the last stroteh it can bo ohserved only
as pegmatitic rones In the Alaskite and in distortions in the
capping shale.remnents or scabe,

In the neighborhood of the Church snd Vestern Boldier~
Elizabeth the ¥oot Pault 1s readily demonstrable and measurable.
%hé pregence and wpward projection of the Mary Limestone and
beds &1&@&%&%}@%@*@ are seen there, while on the surface to the
foot of the Foot Pault the bottom of the Dolomite can be mapped.
The reconstructions on the sections show that ths wovement of
the Dolomite upwurd on the hanging side of the Foot Pault is
about €00 foet measured on the slip, while the columnar measure-
ments show an offset of about 400 feet, The sevosent of the
Foot Fault may decrease between the Wedge and Tagle West Canyon,
while It dies out In Custer Qulch.

The Foot Fault is known to be pre-Alaskite in age., A
Qaneral consideration of the meps and sections shows that the

top of the Alasklte has & Talrly even surface across the fault,
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axcept for some branch dik§eCvhlch take advantage of 1t. Thus,
the fault caused no pronounmced displacement of the top af»th@
Alaskite as 1t d1d im the ecase of the beds. So, it should be
assumed that the fault wasz an effect of the faidiﬂg and mountain
forming processes snd that the invasion follewed, but probably
only siightly later 1f at all.

Sevaeral of the preeeding paragraphs show that the
Hineral Ridge Anticline, its subsidiary longitudinal Drinkwater
Anticline, and the Foot Fault were generally contemporaneous
with the granitic invasion, A further consideration of the
maps and sections shows that the remaining subsidiary longitu-~
dinal flexures, at least as far down the flank as the M1ll Anti-
¢line, were in &hair major features a reflection of the mountsin
rviming and invasive processes. The sections show also down the
flank a decrease in width and accentuation of the longitudinal
flexures. . |

The dominant Drinkwater Anticline iz shown on the
various maps and sections. To the southeast of Sectionm 78 1ts
ldwer limit lies near the center line of'a@mtimmm, But, it will
be noted that the next lower flexure, the Wasson Syneline, dies
out to the sodtheast near Section 18. Thus, the second lower
flexure, the Lesse Antlielinme, virtually Joins the Drinkwater
Anticline and becomes e part of it. So, the anticline becomes
broader and its 10&@& 1imit moves down the flank in this vieinity,
Similarly, to the southeast the Dump Byneline seems to be llatten-
od cut near the northwestern part of Gold Run ¥o.5, and the Will
inticline swinmgs into the central part of Gold Run Fo.5. Conge-
guently, the Drinkwater Antieline, Wassom fynoline, Lease Anti-
eline, Dump Syneline, ané ¥ill Antieline seem to have united
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into one broad anticlimal flexure in the central part of the

southeastern third of Laddie No. 1. Within it there are probably
minor flexures, as » result of Its origin, which should be impor-
tant loci for Alaskite and ore deposition. This united antieline,
which may still be exlled the Drinkwater, is a part of the central
erest of the Mineral Ridge Antlcline znd thus swings south and
southwest around the southeastern nose of the major structurs,
probably with its lower limit running through the northwestern
third of OGold Run Ne. 17, the western corner of Arue No, %6,
arvi into and scross the northwestern part of Arum No, 27. From
the preceding 1t'#i1i be seen on the other hand that to the north-
wvest of Custer Guich tho northeastern flank of the crest of the
Hineral Widge Anticline develops four other longitudinal flexures
whieh generally diverge and become wider to the northwest.

To the northwest of Custer Gulch az far as ¥lizabeth
Gulch the bottom limit of the Drimkwater Anticline runs elose to
the Poot Fault., Sinee the upper limit of the Alaskite outerops
&t omly short distesnces to the southwest there are isft only
am;ZI widths of sedimentarles, the Soldler limestone beds, oy
mineralization., To the morthwest of Wlizabeth Gulch the lower
limit of the ﬁ&xn&wuﬁwr Anticline runs wore northerly while the
Poot Fault runs wmskwrly.‘ As shown on the sections snd waps
this leaves a large amount of favorabhle structure snd beds for
mineralization. This veglon in which the Black ¥amwoth opera-
tion is conducted comprises the moszt productive area of the
diptriet. Within it there are still large blocks of high
potemtlality to the northwest of the Plat Halse and below the
Prinkwater Level. The sine workings show that the ore oeeurr-

onees are commected with minor flexures vithin the Drinkwater
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Antleline, so that thes» é;gl;;ﬁbm%my of & later and separate
age from the large pre~Alaskite one,

Te the northwest of Section 18 the Wasson Syncline
lies next down the northeastern flank of the ridge and anticline.
It widens raplidly to the north and northwest and shows its typieal
form snd development to the northwest.of Tlizabeth Gulch, snd
¢ specially on hoth sides of Wasson OGulch., The maps show the
variation in strike of the axial plane ebich changes direction
falrly rapidly. Similarly, from ¥asson Gulch the bottom of the
Dolomite in the conter of the Yasson Syncline pitches up to both
northeest and &mﬁthwamh» As the sections show, the Wasson Syncline
is imvaded to considersble height by the Alaskite. Section 48
slso shows the ﬁwmuaunuwé synclinel form. In general, 1t will be
seen further that the folding is more accentuated to the north-
went, and @hﬁt in the ridge to the northwest of Wasson Oulch the
fiehlist in the adjoining part of the Lease Antieline shows
lsoclinal attitudes. Parther northwest the struetures are not
resdily apparent because the Alaakite has invaded so far upward
a% now to osoup y nearly all of the present surface, However,
to the southwest of the trend of the Tasson Bymeline the rem-
nants of ﬁahi%t semp to indicste the breoad sweeping atructure
of the Driskwater Anticline and 1ts scuthwestarn extent has
furnished many flat enbayed strips of Schist which have h@ﬁﬁ
mineralized lv the Wedge ¥ine,
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The dip slope widfh%¥ the Wasson Syneline 1 in excess
of 630 feet in the northwestern half of its extent, reaching a
maximme of about 1000 feet, snd with a atreteh of 1000 feet of a
width in excess of 800 feet, In its northwestern half the inva-
sion has reached high in the Vasson Syneline,

Down the northeastern flank the Wasson Syneline is ad-
Joined by the Lease Antielime. This structurs is well exposed
where it is cut through by Flizabeth Gulch. At that place 1t is
‘accentuated, ss shown(also) on Bections 36, and 48, It is also
wuch narrower than the Wasson Syncline., The Lease Anticline
branches to the northwest fros the geneval arch and Drinkwater
inticiine whers the downward fold of the Wasson Syncline begins
8t about fSection 18. I%s southeastern half is about 700 feot
vide measured ﬁawﬁ the general ﬁiy slope, while its n@rthwwst@rn
half narrowz to about 500 feet. Az shown on the sections the
Lesae Anticline is, hﬁwéva, wide enough to contain on 1its flanks
&hﬁ in 1ts eentor favorable sub-structures of sn antlelinal
nature, The Lease Antieline is of great interest in that bhetween
1957 and 1940 its southesstern end was considerably explored and
yialded large %@ﬂﬁ%g@% of good ore, therehy g&vﬁng & large new
outlook to the district.

The Dump Syneline adjoims the Lease Mnticline down the
flank to the northeast. As noted sbovs it forms from and diverges
from the gemeral structure in the regfon slightly southesst of
- Cugter Gulch. It runs northerly as & small structure snd assumos
fmportance in tnﬁ‘ridg@ above the southeastern Lease workings., In
its southeastorn half it is a flattish, depressed, unaccentuated
strocture, with a dip slope width of about 1000 feet. Farther

northvest 1t is more accentuatsd, In itg central streteh of about
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1,500 feet it has & dip slope width of about 700 feet, toward the

northwestern end of which a central anticlinal axis develops. JIts
northwestorn half shovs a width of about 1,100 feet, within vhich
the ceontral sntielinal strip develops a width of about 400 feet,
as ghown on the maps and seetions where it is mark@ﬁ the Dump
Anticline. The sections indlicate theat the Dump Syncline is likely
to be invaded high by Alaskite, especially to the southeastsrn

and northwestern ends.

The ¥ill Anticline iz next down the flank. In 1its
scutheastern half 1t shows & width of about 400 feet, but seems
to have been av&&i&mrmbly Invaded by Alaskite. Its central
streteh of 1,500 fest shows & width of about 500 fest and &
central mntiﬂliéﬁl axis. In its northwestern half 1t narrows to
about 380 feet, with the Alaskite invasion becoming more pro-
mmummmﬁ'mm t&w northwest,

In the southeastern central part of the stretches a
syneline and an anticeline are known to succeed down the flank,
They have widihs of about 830 and 400 f@%t; and are indleated
on %hﬁ waps and sections. Hot a grest desl of detall 12 known
about these sbructures, and they will warrsnt sore carcful atten-
tion in the fufure with the progress of exploration work.
| Bince the longliudinal Flexures were generally contem-
poraneous with the Alaskite it 1z lmportant to note ﬁhwir.mmmﬁral
interrelationships. As noted esarlier the Alaskite invades the
upper centor of the Ridge. With respect to the uppermost, north-
eagtern flank structure, the Drinkwater Anticline, from the wouth-
east near CQuster Guleh to the northwest the Alaskite lies #@iau
tivaly lowsr in the strueture, thus in that direction leaving

unstoped a greater width of favorable beds., As the sections show,
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the Tasson Synoline wapg Iinvaded to great height by the Alasiklte

at Section 38 and farther northwest. The southeastorn end of the
Lease Antieline was considerably invaded by the Alaskite not far
from the Custor Oulch Lobe. In the lower half of the southeastern
half of the Dump Bymeline the Alaskite invaded to great height,
its top now outcropping in many places. Th&iﬁauth@aﬁt@rn £,000
feet of the ¥ill Anticline mext to Custer Qulch contalns a high
Alaskite invasion related to that in the sdjoining Dump Syncline.

In general, then, all structures vwere invaded to helght
in the pelghborhoods of Custer Guleh and New York Canyon. In the
long stretches hmt?am&, the synelinal structures show vwry maeh
wider and higher invasions of Alaskite then do the anticlinals,

To the northwest of New York Canyon the extension of
all of the mass of the Alaskite rises sharply to great height,

The northeastern flank of the Alaskite mass prdbnbly
dips down slightly mors steeply than the mass of the sedimen-
taries. Thiz is shown especially well on Bections 28, and 363
iﬁ'iﬁ 1ikely that other sections which do not show this general
rwia%immship may be in arror. |

?%m%EKar the stretches between Custer Gulch and Now
York @muy@n»ha;w beuen the primeipal subjects. !ﬁ has been noted
that they tend to join in the genersal arch and nose to the south-
east and that the large, pre-Alsskite thrust, Foot Feult,simlilarly
dies out. But, to the southeast of Custer Guleh boward Grest
Guleh they are suceseded down the flamk to the northeast and east
by at lesst three other anticlinal flamk axes which are not neayrly
go wall imown or observable. The lowest of these which might be
related to the second snticline below the Mill Anticline may be
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ealled the Great Quieh Axisz, as shown on the maps. It will also

be noted that above thig and about wmld-way between it snd the
next higher axis there 1s a thrust fault, which may be called the
Grest Gulch Thrust Fault, This is, however, wuch smaller than
the Foot Paultiit haz a probable columnsr displacement of only
100 feet. In the neighborhood of the Great Guleh Thrust Fault
there 1s probably some thickening and duplication of the beds

due to acute folding resulting from the overthrow,

As 18 always expected in the formation of such a major
anticline by thrusting, the northeastern flank of Mineral Ridge
shows pronounced érmg folding in many pim@»w. Similarly, the
thickness of thin bedded sedimentaries is expected to be greater
in the sntielinals (stretches of relative compression) than in
the synclinals., There is a vary large exposure of large and
pronounced drag folds on the northwestern side of the Road Gulch
ir the ¥ill Anticline, The sttitudes are so diverse that at
first glance one wmight expect that the Dolowmite lies on top in
%mmﬁmfﬂwmiﬁy~ But, many uthwr observations in the district dis-
ala&& the true conformable rwaatimnahip. The Sehist, derdived
from a %hiﬁkﬁﬁ%& of about 5B0 feet of very thin bedded and impure,
uwn@raiky %rgillaaamuﬁ rocks ls wmy&@imlky and almost anlumivwly
prone to the development of drag folds. Lying between the Mary
Limestone and the thick rigid Delomite it was undoubtedly pliable,
and it folded tightly In a complex manmer, almost flowing, when
the adjoining formations were thrust and bent., The axes of the
ninute iscclinals dip outward such more steeply than the dips of
the other beds, say about 80 degrees, The drag folding produced
an sxtrems duplieation of beds. It alao follows that the attitudes
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of the Schist usually canmot be taken as as imdex to the general

structure unless first a great deal of large scale, detsiled work
be done which would show all the minutise of the drag folds., An
extremely large drag fold, synoclinal in nature, was found in the
sectioning of the mountain flank to the east of Great Gulch. ALl
the evidence show that neither the Mary Limestona nor the Dolo- |
mite have shared in this pronounced distortion,
1%t would zlszo ba expected that the strikes of the beds
the longitudinal flexures would vary, in plasces converging
toward the wountain, and in other placss converging outwardly,
Thus would be rmrﬁmﬁ flexuros down the dip, respectively n&m@linni
and anticlinel. From this it will be seen that four combinations
are possible between strike and dip flexures. Undoubtedly the
erossing of strike and dip antielinals would be of greatest lmpor-
tance in the developwment of phacolitic bodies, whether pr@«&laskita
or pre-Hineral, The preswnce snd course of the dip flexures mway
be seen by & goneral view of the surface, using the bottom of the
Dolomite as a marker, as well as by detailed mapping. Certaln of
mﬁgm are outstanding, and sre indicated on the maps Tor the local-
ities %@1&%%@@_%@ be antielinal., They are nanmed ag followsy
ke ﬁmm@rélly in the ridge to the southeast of Wasson Oulchj
B, Generally lying to the northwest of Eligabeth Gulch, and
Road Gulchj
C. On the aaﬂthaaatﬂrn erest of Mill Ridge;
P, Along lower Custer Guleh;
£. Rumning northesstérly from the Original Black Mammoth, to
the goutheast of Canyon Crest eclaim;
¥, FRunning mortheasterly from the Vege and Laddle mou.k and l:
6. Sunning through Gold Run ¥es, 10, 8, and 6y

H. Aunning northeasterly through the westera parts of Go!
Seapter Nos., 7, 5, &, and 1
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I, Running northeasterly through the contral part of

Golden Seepter Nos. 7, 5, 5, and 13
J. Running northeasterly through the Clipper; ,
K. Running easterly through Gold Run 10 and Qolden Scepter 13
L. Running easterly through Gold Wun 17 and Qolden Scepter 5;
K. Rumning easterly through Arum ©€ snd Golden Scepter 7.
The aamtwrk& trending dip flexures are undoubtedly due
to the swing of beds in the southesstern nose of the Mineral
Ridge Anticline.
The most important of the dip flexures seem to be
A, B, B, ¥, I, J,‘K, and L, based on aceuracy of knowledge
of geology, and of past results in prospecting and production,
The most fmportant strike anticlinals have already been listed;
but, 1t should be noted that in the Oreat Gulch area the cross-
ings of northeasterly sand sasterly flexures might become

important,

A=Y
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Consonant with i1ts part in the 8lerra Nevadan FProvince the
Hineral ﬁidgm Anticline was Invaded by granitic rocks as it was
raised by the thrusting forces connected with the continental
uplifrt and the &ﬁmwmiatmﬁ mountain building, The predominant
granitic and lgneous roek in the major strueture iz Alaskite,
which forms the cere snd the bulk of Wineral Ridgs as it now
axists,

In the ridge to the southeast of Custer Gulch, neapr
the Vega claim, the Alaskite dips under the sedimentaries and
continues under ih@m for a long distance to the southesst, There
iz a fairly larg» mass of similar rock outeropping at the sxtrome
southenstern end of Mineral Ridge, near the Focatello and Vender-
bilt ¥ines; but, this occurrence in the limy beds high above the
bottom of the Dolomite was rot gtudied In connection with this
report., |

Between Custor Gulceh and New York Canvon the Alaskite
egeurs over large areas along the nérth@mmtwrn erest of ¥ineral
Ridge. To the zouthwast 1t sxtends under the Dolomite beds
vhich form éﬁ? southwestorn erest of the mountain, To the north-
east 1t dips under the beds of the lower hall of the Drinkwater
Anticline. Between Custer Bulch and Flizabeth Gulch the Alaskite
occuples greater width and rises higher geologieally than 1t does
boteaon ¥lizabebth Gulch and New York Canyon.

To the morthwest of New York Canyom and from the crest to
the northesstern bottom of the mouwntain, the Alaskite iz the
dominant rock, Ower it In places &iﬁ remnants and scabs of the
fohist, but none of them are very thick. Tt also contains

ocersional remmants and mﬁripa of the Sehist which although
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entirely engull'ed show no great distortion, as are seen in Fagle

Hest Canyon and at the Wedge Mine. In this morthwestern ecountry
the Alaskite invaded very wach higher than elsewhere, presumably
due to it being an approach to the central longitudinsl arch of
the long anticline,

It has already been noted that down the flank under
the sedimentaries between Custer Oulch and New York m&nymn.th%
top of the Alaskite seems to bow down with ridges of it invad-
ing highor in the longliudinal synclines. Thus, it has upward
strike lobes, 2 '_
| The Alaskite also seems to have upward dip lobas. A
pronounced one on the surface is that in Custor Quleh, where
it occurs far down the dip, and with which is conneeted the
considerable stoping in the southeastern end of the mine ag
well as the Lease £ill., WNear the Lease-Black Masmoth boundary
there also sesms to be an upward protrusion down the dip in
Elizabeth Guleh and to the northwest on the Mary Level, which
may be conmected in part with the high invesion in the nearby
Qﬁﬁﬂmm Syneline, On the ¥sry Level near the ¥Flat Halge snd
extending aﬁ?ﬂar northwest as the 339 Winze there 1s marked
protrusion &ﬁ%m the hanging. This extendsg up the dip through
the wine and muﬁ on the surface through the large open plts
abovs the D rinkwater workings to almost the crest of the
mountain, | _

The ugper surface of the Alaskite mazs on the north-
ecastern flank ls entirely lacking in long clean contacts. with
the im%a&mﬁ‘mmﬁim@m§mri@$, In general the firat 27 feet above
the main muss contains numerous sills of nll dimensions. The

sedimentaries in this border facies also wary largely in the
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thicinesses of thelr strips. Many of them sre sntirely cut off

although resaining essentially in plsc¢e with respect to other
memhers. The absence of larg e distortion sepsrate from the

gemeral folding is marked. As far as known now the interrela-
tionships of the sedimentary mmmb«ra check in distances through-
out the mime. This would lead one to bellieve that the sills did not
push the beds spart on their entrance, but rather entered slowly end
quietly, assisilating and replacing the beds which were formerly
where the sills are now found., The long strip resnants which were
complotely am%ay@ﬁ without distortion in the Wmﬁgw Hine and elase-
whers have been referred to above, From all of this one gets the
distinet impregsion that these and the thick border faciecs sre
evidence that a qulet and erderly stoping and assimilation was

in effect over s very long time.

The interlasyering of the Alaskite #illes and the strips
of sedimentaries in the thiek border facles can be readily seen
in the large open pits above the Drinkwater. There are many
%&y%vs or sills of Alaskite, the uppermost of which is thiek,
»hich alternate with layers of Schist or Guartsz,

m§@ Lease 8111 i3 slso largﬁ»&nd striking. At the
awuth@&atarnrwm& of the mine the Alaskite of Custer Qulch, near
and above the Hill Tunmel, extends fzr to the northwest beneath
the surface rocks., To the southeast of the %04 Stope it has
eaten out the Mary Limestone, so that the first bed lying on top
of 1t is about 60 feot above the top of the Mary Limestone. In
and to the northwest of the 504 Otope & thin strip of the top of
the Mary Limestone is present above the main body of Alaskite.

In the hanging of this the dlaskite continues to the northwest
as & thick =111, warylng from 70 feet to 15 feet thick near the
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stope. The sill extends to the northewest heyond the 314 stope,

where 1t cuts baek to the main body of the Alaskite in the foot.
It thus cuts off a very large and important bloek and strip of
the Mary Limestone which extends upward to near the Ellzabeth
Level. The block of Mary Limestone between the main mass of
Alagkite and the Lease Bill seems to be in place snd to de
relatively undistorted.

The hanging wall sill in the northwestern end of the
Vammoth workings iz slso similarly striking s2nd even more per-
sistent. It lies from 110 feet to ¥00 feet to the hanging of
the ¥ary L@mmﬁtgmm, thug hevipg & thickness of sbout B feet,
It extends for long distances in strike to the northwest, and
its dip extent is at least from the ¥inze Level to the surface,
8 distance of 1,000 feet., It is so large and regular that it
either oceurs ss two sills or includes n regular strip of limy

Behist, which should be eof commercial importance.

the granitic rock in the district 1is
docally and properly called Alaskite., It is 2 medium grained
vhite roci, "The Alaskite comsists almost vholly of querts
and F@lﬁap;v; the speciesz of the latter having been determined
as orthoclase, microeline, and oligocliase-albite, with oco:- |
sional muscovite, accessory zireon, and qxﬁgﬁagl?ﬁyriﬁa.ﬂ The
silica content is high, about 767 as compared to about 77% for
grenite, The rock Iz essentiaily a bhinary granite, which is
aomposed of guartr snd feldsper in about the usual proportions
of 1123 but the other mimerals of granite, which ars gensrally
&ark:gﬂiﬁr@ﬂ, are essentislly lacking. Macroscopleally in the

field the strikimgly deominent minor mineral is muscovite,
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although some of this may have resulted from assimilation
reactions. Another marked peeculiarity is the relatively
large propertion of mlervecline as couwpared to orthoclase.
This is especlally noteworthy in the pegmatitic phases. The
texture 1s uniformly medliwm, approaching coarse grained, Var-
iations in taxtures ere assoclated with the sills, and with
large contacts of the main‘&uau.

The sills have esssntislly the same composition as
the main mass, but they sre generally finer grained.Zspeeially
in the ¢ages of those with thicknesses of less than five feot
they often bmaw@m vory fine grained. 8ince they have the
proper composition and grain they would ordimarily be called
granite aplites. The wr@sumpiimnﬁ are that they were very
moblile and active solutions, and because of thelr similar-
itles the main mass also must have had the same qualities,
Thelr mobility iﬁ~oft&n shown in zones more than £0 feot
thick in the Sehist which are ribboned with thew in thick-
pesses measured in imches. Unlike ordimary aplites, which
uzually have a later age than the parent mass, none have been
seon @&ttiﬁ&,th@ maln mass of the Alaskite. |

The other principal wvariant of the Alaskite is peg-
watite. This rock s composed of quarts , feldspar which is
prineipally microsline, and muscovite. The ususl pegmatitie
coneentrations of thess minerals in large crystals occour, The
swount of wmicrocline seews larger than the proportion present
in the Alaskite, while the muscovite occurs in bunches and
nests. Hany concentrations of mageowite are no doubt due to

assimilation reactioms, and the unuswal amounts of microeline
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may also be due in part to this., The microeline in both the

pogmatites and the parent mass saggests, however, that it may
be an Indicstion of sgolutionz of high internal mobility, which
would accord with the idea of differentiation over a long time
and under impervious capping rocks, as held by the writer for
this distriet,

The pegmatite dows not cut the main mass ag dikes.It
eccurs in largest ares and thickness on the upper surface of
the main mags of Alaskite. Thils is geen in great perfection
and over mxtmnaivg areas in the ground which lies to the north-
vast of Hew Yark‘Cany@n, where large surfaces of the upper cofi-
tact of the Alaskite are exposed. It is also seen in the mines
in many places and over long stretches of the contact. The peg-
watitie upper surface of the Alaskite is often 20 feet thick.

The pegmatite 15 also seen underground in the Alaskite
in places which are assumed to reprosent pro-Alaskite faults,
sueh as the Fool ¥ault near the Corkserew Ralse, 505, on the
Hary level. They may also be assoclated with strips of assimi-
1#&1&% whave sodimemtary rocks were engulfed. But these ocourr-
SnoRL are h#i%wwﬁ@ by the writer not to be like ordinary pwgﬁum
tite dikes, mﬁ@ rather to be loeal differentistions,

Fhe Alsskito 1s an unususl relative in this consanguin-
eous provinee where granities and monzonitics are the ruling roeks.
It wmust be related to granite in downward extent. Spurr sven

noted that Turner found & granltiec phase in the leower ¥ary Tunnel.
This way have originmstad frow sssimilation of other rock, In the
southern part of the Sllver Peak Quadromgle 1t is known that
alaskitic rocks oceur, but as aplites cutting the sarlier granitics,
Thus, in that locality they probably originatsd in depth by
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differentistion, and then came out after the granite had solidi-~
fied and cracked.

At Wineral Ridge the deeper places in the canyons, such
as in central Peho Canyon and in upper Custer Gulch, seem to show
that the Alaskite is grading downward into muscovite granite.
Theratfore it secms qulte possible that there might be a downward
gradation in the granitic rock at Mineral Ridge, sabout as follows:
some 30 feot of pegmatitic top; then something wors than 300 feet
of Alsskite; below that an uninown thickness of muscovite granite;
and in depth ﬁha‘mor& common muscovite~-blotite~-hornblende granite.

fuch a possible extraordinary exsmple of differentiation
xn’ylaaw would be analogous to some of the facies tops that are
known in Hew England., At Mineral Ridge it would have been made
possible by the gentle structure, the very thiek, fmpervious
ecapping, the very long time necessary lor its erosion; and by all
of these providing sufficient time and lack of escape of moblle
constituents so that differentiation could go to eompletion in
piacae while the Mineral Ridge Antlcline was being raised and
invaded. .

ﬁﬁ@h apususl clireumstancos seom also to be related to
the immenss amounts of sineralization at Mimersl Ridge, which
1s many times greatsr than sny other minerslization ocourring

under anslogous c¢iroumstances in the province,
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From what has already preceded in the more general

sections of this report 1t will be understood that in the cases
of the batholithe and sub-batholiths of the province, in which
Mineral Ridge is Included, one should not expect to find sedi-
mentery rocks preserved to any considerable depths, or to find
thom exlsting below the granitic rocks. In other words it is
now believed that batholithe are bottomless.

Mineralization

The mineral deposits of ¥Mincral Ridge are of great
commercial importance and the associated geologic events oceurr-
ing bhefore and ﬁuﬁing deposition are also of great importance
in the gensral geology. But, this great importance and inter-
est warrants a separate snd long discusszion of them which will
be found under Ore Deposits.

From the genaral remarks already made about the
series of »vents between the Jurassic and the Focens in the
hisztory of the Bierra WNevadan Province it will be ssen that
t&@r@ are many details of interest which may be grouped in
$é§u@mmm and by causes. The invasion of the Alaskite took a
long time whi&% was Tollowed hy another long perlod during
which the m&&gpmmmlﬁd and orystallized. While this was going
on, the lgneous mass in depth was differentiating still further
with the formation of the mineralizing Julees. At the same
time enormous quantities of sediments were belng eroded from
the surface.  Then, further swall thrusting forees followed,
which prepared certein favorable structural localities for the
Invasion and deposition of the solutions. 8lightly thersafter
the minsralization bhegan to flow, It lodged in prapared places

by replacing already brececiated rocks; and then cooled and
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grystallized, All of this took a very long time, as already
indicated,

A grent deal hag already been sald about the Diorite
in the wore general sections of thig report., From this it will
be understood that during the long time during which the miner-
alization was flowing, erosion was still active on the surface,
while below in the depths of the igneous mass differentiation
was still proceeding in step with some slow cooling. Because
such a large volume of gilicle fractions had alresdy been form-
ed from the parent mass, including the silicic granite, Alaskite,
end Quartz, the tendency was te form more basic fractions,
commonly eallwdiawmplﬁmmmtarigs {with respect to siliciec rocks)
or lamprophyres. The Diorite was probably gonerated in this
manner and becauss of such earlier svents.

The so-galled Diorite in ¥ineral Ridge was probably
originally a camptonite, consisting essentially of large propor-
tions of hormblende and small proportions of mediuvm soda-lime
félﬁmp@r. As now found it 1z & thoroughly altered rock of disg-
tinetly gresm color which containg large amounts of chlorits
anc epldote, ;

The Diorite occurs in large and small irregular masses
and in large and small dikes and sllls., The sills are commonly
found at and near lsrge strong contacts, such as (with Alaskite)
the bottom of the Dolomite, and the top of the Alaskite. The
dikes generally cross locally betwson wmasses and sills., The
magses are often foumd in connectlon with areas of aompl@ﬁ LON-
tacts and rapidly varying rocks, such as nesr the Foot Fault

where %hmrm sre dikes and sills of Alaskite sné welns of
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mineraligation. The rock is alsc not uncommonly in sbhundance

near large masses of Quartz., It will be seen that the Diorite
has & generally highly irreguler distribution, and that it
cannot always be found under the same circumstances,

Stresses to form cracks were necessary for the entry
of the Diorite, It secms likely that these had some connection
vith the shrinkage of the large underlying mass of igneous rock
as it cooled, and that theay were tensive and not compreszsive
stresses., The broaks evidently occurred only Iin places of ex-
treme differences of resistance. WVith respect to ore, if ore
should ocour nearby, then the Diorite seems to indicate that
important hodiss are involwed., But, the Diorite does not of
ftsell indicate the presence of ore, and contrariwise very im-
portant ore bodles cccur without the prasence of pearby Diorite,
8o, the presence of the Diorite only indicates the prusence of

grest differences in resistance to stresses and deductions from

these should be made with great ecaution.

Thore 1z no evidence known to the writer for estimat-
ing the nwmﬁ%? of sedimentary cover which remeined at the time
of the inflow of the Diorite, nor of estimating the awmount of
ervaion that followed. Probably the Diorite flowed im during
a comparatively short time vhile there were at least a faw
hundred feet more of gedimemtaries than now,

It sesms certaln that at the beginning of the Tertiary,
the Focene, the surface of Minersl Ridge was nesrly the same ag
now, although it may have been somewhat Llower topographically.
This is believed becauss the upper slopes and erest show remnants

of the Tertiary volcamic series Iin scattered placss. One such ig
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near the Missouri, and another larger one is on the crest to the

sonthwest of Great Gulch. Tertiary sedimentary and pyroelastie
deposits are found also around the foot of Mineral Ridge. The
sedimentaries are seen to the southwest, near Coyote Bprings, and
it is seen there that they underlie the mass of wvolcsnics which
form the present bulk of the southern extension of the fS1lver Peak
Range at least as far south as the Nivioe Wine. No doubt the erod-
od surface of the Lower Paleosoic underlie them, |

- Pogt-Yocene Fvents

The mwiggharhﬂnﬂ and the Bilver Penk Range partieclipated

in many Post-Focene events, although nons of them are of wuch
consequsnce in the minersl deposits of Mineral Ridge. Many volean-
ie and wmrpimu evonts were connected with the whole Tertiary. Prod-
ably the Miocene Is repreosented at the Wivloe ¥ine Yy the voleanie
~ sories and the mineralization. Tt is probable that late block
faulting in part elevated Mineral Ridge to its present topographioc
position with respect to the nearby desert basins. The actual
fagl% treces have bosn since concealed W detritas.

‘ 1t also seems likely that some of the northeasterly,
normal, tr&m#&graw fanlts occurred during the Tertiary, possibly
at the time mr?miightly later than the ¥iocene minaralization,
The barren chalcedonle guartz which carries oxides of wanganese
and irom almost certainly oceurred at this time. In many places
it was deposited in bed slips especially near the surfsce and in
the hanglng of the Lease Anticline. fome of the transverss faults,
popularly known as Garreys, have caleite and cusrtz fillings which
may have orlglnated at the same geperal time, Some of the dioritie

dikes even have such directions. The transverse faults have caused
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small displecements which give no great trouble in solution,

There are alsgo many late slips which show no svidence
of hesling. They may be either parallel to bedding, »specielly
when small strike flexures oceur, called "rolls:® or tangential
to the flanks of small flexures, either im strike or dip or both,
vhen bocsuse of FNE strikes they are called "east-wosters,®

It seems unnecessary to detall vompletely the late his-
tory of the Ridge and Iits physiography, but certain late outstand-
ing features msy be noted. The ores are of gsuch character that
although they are somevhat oxidized within a few hundred feet of
the surfsee, and especially if they oecur in the zones in the
Sehist, th@yvﬁhmulﬁ not be expected to furnish any types of second-
ary enrichment, nor iz such found other than very superficially.
Another pecullar cutstanding fact is that the district surprisingly
shovs ne record of having had placer deposits. The gravels in the
galches are very thin, so that there is a possibility that sarly
placer deposits were washed away and now lie beneath the nearhy
v&%l&y fills. Since the block ralsing there has been hut little

arogion of the ores,.

AN
a4
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As a summary 1t may be said that the ore deposits In the
Nevads Development and allied propertles consist of high tesperature,
white cuarts which carries gold a2z a principal commercial walue in
varying amounts which seem to average 0,30 oz, per ton. Certaln
beds in the sedimentary series, and they only, are now known to be
favorable for the deposition of ores, including those in the upper-
most 150 feat of the Schist, several in the lowermost 150 feet of
the Schist, snd those in the uppermwost 100 feet of the Hary Lime-
stome, Thus far the deposits have been found in great concentra-
tion in the upper central part of the area, in the old claims of
the Pittsburg ﬁiivwr Peak. The Newvada Development ground to the
northwest is gemerally of little importance. But, the ground of
both the Black Hammoth and the Novada Development to the south-
- eagt is as ﬁ@t untried, and should becoms important., The gonersl
structure was defined earllier, about contemporsnecusly with the
invasion of the Alaskite core of the major Mineral Ridge Antl-
cline. The mineralizing solutions resulted from a further differ-
entiation wf§§@m deopor seated granitic rocks from which the
Aaskite 1%&@&? wag derived originally. The ore bodies occur as
replacement deposits of limy beds in phacolitie forms concavo-
convex lenses, which resulted from pre-mineral breceiation at
the intersections of strike snd dip santielinal rlaxaras. These
were caused by thrusts which wore @w&@%&ﬁrmt@ﬁ in places in the
earlisr and larger anticlinmals. The more rigld beds were broken,
the thin beds were solf-healing, but the foress were too small
to break the very rigld, nearby Alsgkite bodies, Winor, post.

mineral slips end faults resulted from the presence of the ore
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vodies, snd they can be um@g(%;’éuimﬁu in detailed prospecting.
T™he outlook for finding more ore both down the flank and latere
ally is reasonably good. The determination of the eroasing of
both strike and dip antielinals, whether large or small is the
best general gulde to large scale prospecting.

of the OHre Btage

Throughout most of the district nearly all of the ore
wineral, whether commercislly valuabla or not, is white, crystal-
line cuartz, which has s milky and pearly east. This qumrt@ is
gaid to be riech in liquid inelusions, ané to contain in many
places an unusual &mmmmﬁ éf primery muscovite. There are two
other types of guartz whiech atﬁrm@t attention, That which 1is
earlier thsn the mineralization is connected with pegmatitic
wwgré@ti@nﬁ of the gquartz in the Alaskite. This variety is gen-
erally vitreous and transparent. The other kind of quartz must
be conpected with later mineralization, probably the Tertiary.
it maﬁ@lly oceurs as healing matter in localities where late bed
slips on the flanks of anticlimes are likely te ccecur. On the
aqumm@ it weathers to a white poreelainie appearsnce, and shows
a bluish witpeous effect when fresh. In the sass it iz distine
gulshed by & v&ggy aggregation, and the sssccliation of oxides
of iron and mangswese in small smounts, which ware svidently
dorived from carbonates. The silica of the ore stage ssews alse
to hawve partly replsced nearby rocks in some places, without
producing a pure ouarts. This material has a horny dead gray
color vhich defines it.

Tneased in the guartz of the ore stage i gaiﬁ,:whxah

is the commercisl mimeral., The gold oceurs largely free and in
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very {ine particles. The larger particles sre subject to panning,

and thus furnish an index to the wvalue of the ores. The oceurr-
ences which are not subject to panning are g@mmrmlxy 2ilicified
limestones, which notwithstanding this wmay be waluable, Probably
in such cases the gold 1s present in particles teo fine to pan.

84lver i3 commonly present with the ore In amounts of
about 40% of the gold by welght, so that it 1z of conly minor com-
moreial importance., The form in which the silver occurs is
unkuown in most of the occurrences; it may be alloyed in part
with the gold, but more likely 1t is assocliated with the small
guantities of gnléna and other sulphides. In some of the ocutlying
mines of the district, such as the Black Warrior, Pocatello, and
Venderbilt, eillver assocliated with copper minerals is believed
to be due Yo 8 late mineralirzation, post-Diorite, in which some
sineral like stetefeldite originally ocourred.

A gr@atvdﬁml is said in the distriet about "blue metal."
This msy have actually occurred in the early days in connection
wi}h sown of the later outlying mineralization, and may be still
more likely a term inherited from the Comstock, Nothing has been
sean by the §ﬁgt@r to suggest a alxture of complex gilliver minersls
with a large assoclated gold content.

| Howeway, this term 12 appllied to the segregationsg of Tine

grained sulphides which oceunr fairly commonly. In genseral they
form about 1.5% of the ore. Fine grained galena is common, There
is also considerable fine gralned, brown sphalerite. Pyrite is
also falrly common, but a greast deal of 1t probably resulted from
the action of the hot solutioms on fragwents of argillacecus wall
rocks. It has beon shown that the gold associated with the
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salphides ls also largely very fine and free,

In the upper parts of the mines the sulphides have been
regarded as indicating high grade ore., But, in the lowsr parts,
belov the Savage and Flizabeth Levels, this will often not hold
true, It may be that the sulphides are more persistent minerals,
likely to separate first, snd that they may mark the margins of
ore shoots, and lenses. The assoclation of walues with them may
have been acelidental and not constant. This seems to apply with
special force in the case of sphalerite.

The gal@ values wvary greatly in their distribution.
There sre large masses of quartz which contain no values of lm-
portance, In many csases these are on the foot of some lenses
and localities.  But the wvalues also vary erratically through-
put the bodiss., They are known to occur without any definite
relationship vhatever to the walls and ends of the lenses. Bim-
1larly, there are mamy separate quartz occurremces which have
ne commercial values, Thus there i no dependable gulde to the
sxaet localization of commercisl ore either within quartz masses
@Q patwesn the variouns lenses of it, It seems llikely that the
gold walues ﬁ%@@rmlly repalned vwith th&'lmst fraction of quartz
to mryﬁﬁﬁ&&&mﬁ, becruss there would have been a very high cone
centration of heat sud winerallizers in such reseinders, Retle-
ul@tm&‘wmamﬁ, and very rarely vags, with high values sesm to
substantiate this.

Prom the foregoing it will be seen that great veria-
tioms in valueg may be found, from large masses of barren in
certaln places to zmall quantities of wery high values in others.

Howewar, long experience with large tonnsges has shown that in
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most of the ocourrencesz, provided mining be reasonably careful

and dilution not too great, the grade of production from neces-
gary thiciknesses can be held up to about 0,30 oz, gold per ton.
In any later mention of ore with respect to bodies wined, or
prospective and speculative ores yet to be found, such an aver-
age iz in the mind of the writer.

The foregoing aleo relates to the well knowm prineil-
pal occurremces near the Msry Hine., Tn the district as & whole,
however, other minerals are known to oceur in outlying places,
At Grest Qulch arsgeno-pyrite is found cutting both the ususl
quartz and the Aim@kﬁta; kﬁrouud‘thw borders of the district
silver mineralization in connection with copper minerals hasg
been found, &3 at Black Warrior, Poeatello, and Vanderbilt,

The mineral msy be related to stetefeldlte and other complex
sulphides, - It seems llkely to be later than the Diorite, and
tharefore may h@irmrti&ry in age.

locks and Horisons,

Tithin the ¢olumn of sedimentary rocks the oresz hawve

been foumd In certain horlrzons. The top of the Mary Lisestone,
and Includirg the llmy Schist immedistely overlying, is an
espacially f&i@rab&m place. The ore is also likely to be foumd
below the tep of the Mary lLimestone at distances of about 50
feet and 190 feet,

The lowarmost 180 feet of the Behist i¢ n transition
zone from the Mary Limestone to the main body of the Sohlst
ehich 1s likely to contain limy zones which are not necessarily
individually contimyous throughout the distriect. But, they

soem most likely to oceur st distances above the top of the
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Uary Limestons of £0 feet, 40 feet, 60 faet, B0 feet, and 180
fect, Probably there are some still higher, up to 150 feet,
bat theoy are not yet well known, Bm%wwmn4l%@ fant and 400 feet
sbove the Mary Limestons, the contral part of the Sehist, 1t is
unlikely that limf bodles containing ore occur,

Slmilarly, the uppermost 180 feet of the Schist is a
transition zone batweon the Schist and the Dolomite which is
likely to contain limy beds and associsted ores. Such miner-
alization gonerally occurred in places where the Alaskits had
invaded neerly as high in the column and where lower favorable
beds had been %liﬁiﬂaﬁmﬂ~ Such cireunstanees are known in only
restrioted localities, such as botween ¥lizabeth OGulch and the
Vega. These occurrences are complex and often near the Poot
Fault, so thet similar detalls as to the exact spacing of the
beds are not known., However, the same general relationships
apply.

Ho gold guartz mineralization has been found yet in
the Dolomite. Howaver, the ymﬂaibi&ity should be kept in mind
for the future,

whéyﬁlmakﬁ%$ generally doas not contain ore. Like the
Dolomite it may have been too pigid and lacking in varying com~
peteney to form pre-minmeral eracks or breceias, Ocesgional
smull veinlets of ore quarts are seen pepatrating it for only
short distances. However, whers mineralised Schist zones ape
also ribboned with Alaskite 1t is difficult to say whether or
not some of the values are also in the ribbons., At Great Gulch,
Spurr has shown that the late arsenopyrite dafinitely cuts the
Alag:ite,
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i% has already been shown that the Diorite is latar
than the gold quartz mineralization. ,

Spurr's sampling showed that the limy Schist and the

Llaskite by themselves contained no waluss of Limpertance.

Part of the holdings of Nevada Developsment extends as
a wide block as far as 8,000 feet to the northwest of New York
Canyon. In genmeral thiz large area of some 50 claims of 1,000
acres ls ocoupled by the unfavorable Alaskite core which hes
invaded higher in thils neighborhood. Qnartz of the ore stage
wag seen in small amount in & few localities, such as: the south-
western contral part of Reyal No. ¥3 the central part of Golden
Oueonm Wo. 1; the eastern part of the boundary between @Golden
Cueen ¥o. 4 and ¥o. 63 and the western part of the boundsry be-
twoen Golden Queen No. 4 and Mo, ?. Ag in the cape of the un-
successful prospecting whioh vas done in Fagle Nest Canyon, these
oucurronces are connected with thin remnants of Schist. They do
not appear to have much promise. But, bsfore any abandonment it

would he wise to recheck them by further pampling cnd some winor

J\

prospecting. .

To the southeast of Custer Gulch there is an ares of
claims sbout nine wide hy five 1@ngz about 5,400 feet by 7,500
feet, sbout 800 acres, which should be of great prospective
importance. About nineteen of the central northwestern claims
belong to Black Mamsoth, the balance to Nevada Development. The
ares is known to be mineralized on the porthwestora and south-
esstern ends, respectivaly at Canyom Crest, Leddie No., 3, and

Yega; and at the Oreat Oulch and Terminal of Calumet, and the
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Clipper of Havada w@vmlwyggékf‘rhx will be seen later the struc-
ture in this area should lead to selected prospecting.

The southwestern part of the area between Custer Oulch
and New York Canyon is by all odds the mozt important area in |
the district. This is covered by the upper part of the old elaims
of the Pittsburg Silver Pesk, about 6,000 feet long by 1,500 feet,
about £00 acres. In this aresa the most prolific mineralization
has centered in the neighborhood of the Drinkwater workings. It
has extended as far scutheast ss Fllzabeth amiwh, but this part
hag been fairly completely mined out down as far es the Wary Level,
below which the aﬁtlmmk iz poor h@aauuﬁ of the Wasson Byncline, To
the northwest and above the ﬁwimkwatar the sccurrences have beon
eomsiderably mined in part; but below there and to the northwest
a8 Tar as Few York Canyon there are large areasgs to be prospecled
which mey yleld large tonnages.

Prior to 1938 wining Iin the wpper part of the Lease
ground had been restrieted to work on the Soldler beds, nesr
their outerops on the foot wall side of the Poot Pault and within
180 feet below the bottom of the Dolomite. This had extendsd to
only shallow depths along the Vestern Soldier, Aprll, and Last
Chance, The ﬁmrthwustmrn snd of this extended down the scuth-
esstern wall of Elizabeth Gulch to the portal of the Lower Elizs-
beth Tunnel. Since then the Lower Bliszabeth haz been driven a
long distance to the southeast. Conslderable tonnsges have boen
axtracted from the complex occurrences which are related to both
the Yoot Fault az & feeding sonme and to the Soldler bBeds. Be-
cause of the complexities in this locality releated to %kéixnmmw
sion of the Alaskite anvi the distortion of the beds near the Poot
Fault, the arcas ylelding ore nearly sre not cleanemt with
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respact to the Wasson fyncline, The tonnage obtalned from this

work has b@mﬁ about 48,000 with a grade slightly greater than 0,26
oz. gold per ton,

Prior to 1956 only small tonnages had been extracted
bolow the ¥iizabeth. These had come largely from nsar the eleva-
tion of the ¥ary ‘Tumnel and between the main crosscut and the 314
ftope. Since then the tunnel has been extended far to the southe
east with attendant prospecting. This and other work near the
Hary Level has disclosed bodies which have yielded a tonnage of
about 94, 000 with an average grade of but slightly laess than 0,33
or. gold por tom. Of this sbout 58,000 tons running about 0.347 oz,
gold per ton have come from one body at the top of the Mary Lime-
stone, Another body at about 60 feel above the top of the Mary
Limestone has ylelded about 04,000 tons running about ©.30 os,
gold per ton. Thesa twe bodies have 2 close connection with the
ma jor strike atwﬁﬁtura known as the Lesse Antleline, This dia-
closurs of ore bodies of such lerge lmportance 1n the Lease Anti-~
¢line is imterpreted as srguing in favor of a large future for
the properties and the distriet which should be dlsclosed by
nm&ta%&a;prw&éwﬁting. Parther, as in the cease of the lLesse Anti~
¢line dlscovsries, 1t should be noted that all ore oceurrences
down the dip in favorable structures bolow the Drinkwater Anticline
will be "blind.*

Prom the foregoing 1t will be gsean that the central aresa
of the upper northeastern flank near the ¥ary Mine shows mineral-
izstion ovar a length of some 6,000 feut, Withih the sedimentary
column the ultimate known thickness in which beds can ocour miner-
alized at the botiom 1s nearly 00 feet. Thiz forms the long
somes in vhich ore lenses can ovour as mentioned by Spurr.
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A general comsideration of the district between Custer

Gulch and Bew York C anyom with respect both to length of miner~
alizetion and to the distribdution of it im horizons shows that
it is umusually heavily mineralized. Thus, it is not illogical
to expect that additional important commercial tonnages will be

found "blind® in favorable structures as has alraady ocecurred
in the Lease snticline.

The general structures, both anticlinal and synclinal,
and both along strike and down dip, which exist on the north-
eastern flank of ﬁk& major mountain and anticline called Minersl
Ridge have alr@aﬁy boen described. It has slso besn noted that
they were formed about contemporaneously with the upward invasion
of the regional granitic rock. It was also pointed out that the
minor buckles on the flanks of the anticlines were invaded by
Alaskite in the form of phacoliths, or anticlinal bodies in the
form of lenses which are concavo-convex outward. It should be
asgumed that all wesknesses then existing were healed by the wery
wobile Alagkite. 8o, still later stresses ﬁwrm necessary to form
openings which would he post-plaskitic and pre-mineral,

In gémmral, the Juices which depesited the ores had to
travel through openings, which might have been minute 4f they
wwé& only to serve as feeders over a long time. In the places
where they deposited the bulk of their load they had to have
elther large openings or considerable masses of breceisted rock
which they could replace. It is difficult to see, in a sphere
of ground in complete equilibrium, how large opanings could be
formed unless Jjulces were resdy to enter and completely to Fill

and to keep them opsn wnder the ssme conditions of pressure, If
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such had been the case the openings could have occured in many
plaess without localization inm certain beds. In fact the thin-
bedded central Schist would have becn more susceptible than other
rocks. Such would also have been the case if any foreible
"injection® had teken place, But, the district shovs distinetly
that the ceontrsl fissile beds of the Schist are not mineralized,

On the contrary, vhere the Schist was involved, the mineralization
was restricted to the limy horizons within its upper and lower
transition zones. Furthermore, 1t is easy to see that the deposi-
tion took place in: the limy beds of the fchist and in selected beds
in the Mary Limestone, There i3 no evidence to show that the
bodies are in prior lemticular openings, beceause there are no forms
to show the doubly conmvex openings which would have besn mechan-—
ically neceszary. |
fince the other possibility scems impossible one must
assune that the ore deposited in breceiated masses by replacement,
To such am end the limy layers are especially sultable, Those
lyimg between thin, fiszsile shaly layers would be more competent
or more rigiﬂ:‘ with even small flexing stresses applied to such
an asssembly, %nm fissile layers would begin teo glide and would
tend to become self healing. This would transmit increased stress
on the more rigid limy layer, which would finally brecciaste., The
brecola might be very coarse and the dividing cracks might be
minute, but with the lapse of time the rock so prepared would be
replaced by some of the ingredients of the hot mineralizing solu-
tioms. It 1s well known thst llimy rocks lend themselves well to |
such & parpose. In fact in the distriet the remnants of rock
which are seen within the quartz soem to have rw&w&ta& from less

easily digestible argillaceous portions. The digestion of the
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limestone would change the chemical soguilibrium of the mineralizing
solution csusing it to leave behind some of fte ingredients, miner-
alizers with silieca and gold, and causing 1t to continue to flow
farther away with the lime contained in another fraction of the
solution. 1In this process long times, slow reactions, and slow
uinute flows were invelved.

Ko doubt the selected layers in the Mary Limestone under-
went a simllar process due to differences in the thickness of
bed ding of adjoining members., This has been obsorved Yy the
writer in many districts, where only slight differences in bedding
and competency have been necessary for the formation of large ore
bodies,

In general the bodies of nearby Alaskite may have
asgisted in the pre-mineral brecciation. Nome of them of any con-
siderable thickness are found with more than small veins of the
gold bearing quartz., Therefore, they were too rigid to.hmvm
broken. This indicates that the stresses were relatively small
and that the various hadiﬁs‘wf Alaskite probably acted as rigild
buttresses to concentrate the stresses in the breceiation of near-
by eor mﬁju&&mi;marw cerumbly limy beds.

There is s general parallelism between the Alaskite sills
and the ore bodles. It may be found that some of the more impor-
tant limy beds were replaced sarlier by some of the Almskite bodies,
This is particularly suggested by e tendency to hawve a hanging wall
8311 where s 170 foot bed should oceur in the Schist. But, the ore
bodies are much smaller and show more compliceted detsils of
seenrrenes,

Some of the generalities are shown in the Drinkvater Anti-
¢line in the Black Mammoth ground, as shown on Crosge Section No.48.
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- Tt will be noted that the antieline itself is a large, genersal,
gently curving structure which contains & similsr hanging wall
3111 of Alaskite. Within the anticline the ore beds show many
minor antielinal sub-curves betweon which are found unmineralized
rock. This applies equally well in plan. Thus, the shoots are
related to later, minor snticlinals within the flank of the Drink-
water Aﬁ&iﬁlﬁn@,ljuat ag 1t is a subsidiary foeaturs of the flank
of ¥inersl Ridge.

Prior to mineralization the general structure of the
Mineral Ridge Anticlime had heen defined, including its flank
sub-gtructures mf‘mtrikw and dip anticlines, and its core and
satellitic bodies of Alaskite. As already stated thare ﬁtill
remained considerable cover of gsediments, perhaps as much as
10,000 feet. 8mall additiomal stresses followed. These were in
the form of tangential thrusts which would be concontrated nat-
urally at the amr#aﬁy existing antieclinal structures which fune
tioned as protruslons or buttresses. DBut, since the forces were
smpll and the cover much less they did not cause large sweeping
changes, but concenirated on many minor pointe within the larger
structures wfﬁy the formatlion of phacolitie, lentieulsr bodiss
of breccia In the wore rigld beds. The mineralizing solutions
wore freed about the same time and in response %o the sume foroes,
and then seeped upward over a long peried of tims,

The bodles are greatest and best whore the changes of
curvature are ot a waxlimum. This i1s 2 mechanieal effect of
greater crushing at greater flexure., TUxperienced men in the dip-
triet state that whem following ore upward on relatively steep
bedz 1t should improve in gquantity and quality when flatter heds

are raached,
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From the preceding it follows that in a larger structure
like the Drinkwater Anticlime one would expect to find a smaller,
apalogous repetition of antielinal strike snd dip axes. The cross-
ings of these should be important pi&mau for the deposition of ore.
vhis is belleved shown, sspecially to the northwest of the Flat
haise by the pattern of disposition of known stopes. Their centers
seem to lle mear certain lines of leV&timna, corregponding to
anticlinal strike axes; and they align down the dip as though on
common dip axes., A few cheap trials and observations should show
soon whether tiis ides can be epplied in finding additional bodies
of ore, either by [inding mineralization of additional beds in the
column, sbove or below kmown stopes; or linding bodles on inter-
sections which have not yet been prospected.

The phacolitie form of the bodles both in strike and
dip c¢an be seen clearly in a number of places. This form is that
of a spherical @uﬁrﬁrging concavo-convex, or converging menlseus,
laga@g Both convexities are outward from the center of the moun-
tsin. The most striking place is on the southeastern end of the
Savage Leveli but 1t has also been seen im many other less nccess-
ible plaves. Fﬁpurw stated in «ffect that h& corld not find any
crushing as evidence of pogt-mineral foress which could have
esuged the curved forms of the lenses,

Spurr referred to overlapping lenses, but some of these
may have been due to mineralization of different limy beds. He
also moted that the lenses pinched very rapidly near their limits.

¥ithin the bodies the digposition of the guartz ig often

complex. Not all of the mess is solid quertz. There are @yxita



JOHN G. BARRY, CONSULTING MINING GEOLOGIST & ENGINEER
MILLS BUILDING, EL PASO, TEXAS 91

COPY
in the quartz where certain strips of country rock, often argil-
laceous, were either not breceiated in advance or were not sus-
ceptible to replacement. Cuarts stringers can be seen uniting
to Tform larger bodles. Blocks of shaly material will be found
with only iqw values, even in the centoers of large bodies. Such
extreme conditions occur most often in the bhodles oceurring in
the Bchist. This was exemplified recoently in the e#w@ of the
"ATO" Stope ares of the Lease, where the ore ocgurs mﬁ‘thm
60-foot bed., Notwithstanding such complexity the aining was
comparatively easy, the tonnage high, and the values as minsd
batter th&n.av@rmg@. fuch things are also found to lesser de-
gree in the bodles in llmestone, such as the "24D% at the top
of the Mary Limestons in the Losse, Blocks of low grade nuarts
and of bands of limeatone varying in uiliairimatiwn and values
vers ennountered, but the body ylelded a very good tonnage of
fairiy viech mrﬁw.

Thin sills of Alaskite in or near the bodies seem to
be, more favorable than otherwise, They may have assizted in a
more complete brecelation, espeelally 1If the body s in o zone
where shaly §§xwrial predominates owor limy.

It has already beon noted that the gold values vary
from place to place i# the same body of auartz, this probably
being dus Lo segregation during cooling and crystallizing.
fimilarly, separate lenses may have somewhat Aifferent gold
values,  As exemplified near the northwestern eregt of the
Drinkwater Antlicline, it is Kﬁ@mﬁ that the extremely large
bodlies of quartzr have wmuch smaller gold wvalues tham those of

average slize,
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The offect of structural wvariations 1s best shown in the

uausual example in the Lease of the important 340-704-394 Btope.
This may have contained as many ss three strike flexures. Because
of the nearty turning of the flank of the main structure of the
Leasge Anticline by the cessstion of the Wasson Bymeline and by
the nearby invaslon of the Alaskite lobe in Custer Oulch, the dip
Yorumples® have pitches that are easterly instead of northeaster-
ly. "This combination has caused the length of the body to pitch
down northerly, instead mf showing & relatively lang center line,
or three of tMam,_wlﬁh a BNW direction,

3. Helated %o Ore Bodies
Certain of the minor structures are raadily determined

to be post-mineral. Nome of thew sre known to be folds of any
- large magnitude. The mafli@mt of the post-mineral openings were
those which. acted ss channels for the Diorite which has already
been dilscussed. Generally they did not have wmovements which
made the complex geology any more confusing, having heen confined
mn'xmrmmg existing contacte as noted above. &mang the axceptions
agé those having PNE strikes which show on the T1lisabeth Level
nesy @&mtiaﬁ?ﬁg, £2 amd farther in sear Hsise 509, These AppeAr
to displace the Poot Fault considerably, but in the case of the
former this may he due to & nearby snd later fmﬂl%‘

The fault is strong and persistent and should be called
A the ”hiaﬁ@viah Fault, On the surface it is shown by a @nnaidmrubla
outerop of that quaris whiam is @@ﬂﬂidmrmﬁ to be Tertiary and
maggured along It by a left-handed horizontal displacement of the
Foot Fault of about 180 fert, The llnes of stopes on #hm Loway
®lizabeth indicate 180 feet, and the disploceosent may n@ slightly

grsater on the "BY Level, The general strike wvaries some sevoral
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degrees both sldes of west and the dip is medium to the north,

The fault marks the northern end of the Chimtovich Stope and
separates 1t from the 3l4 Btope farther down on the Mary Level.
If it has not brokem through their common crest of dip anticli-~
nal flexure it lies along the northwestern flank of a still
smalley ané balonging to the Chiatoviech. It is also sald to
mark the northwesterly emd of the bottom of the 340-T Stope as

it 1s now known., To the northwest of this on the "B® Level the
extension of the Mary Limestono and the ore ssems now to be gone,
but it might dbe wgll later to drill & long hole Into the Alaskite
to prove bayond doubt that it is not hidden because of a still
graster displacemsnt th@ww,_»ﬁn Diorite is known definitely along
this fault, although it is nearby on the Lowser Elizabeth Level,
?m@ filling of Tertiary guartz gives some ildea of its age. Om
aceount of .1ts direction and gize of displacement it may be ag~
sumed to %av@ﬁrliar than the Garreys. It may have been ﬁ&ﬁﬁ@d

by the southeastern side of a dip lobe of the Alasikite.

' The Garrey Paults were named for Qeorge H, Garrey, who
m&ﬁw & study of the property about 1915, The name is applied to
all bresks ﬁi?ﬁ—ﬁ WEE dirsetion; these are transverse to most of
the mejor wtrﬁwtﬁwmw and ore bodies., The so-called Calumet
fanlts are not greatly different, mmﬁgfgavw steep dipe In elther
direction, and the bulk of them have anamm& only swall normal
“displagensnts . Btriking lerge oneg exist along Wasson Gulch and
near the ¥lat Ralse, in and m@ar favage Guleb, between the 304
and 79 ore bodles (on the surface in Mary Gulch,) and on the
surface batween the April and Last Chance, Soms of them hove
boen defimitely healed by solutions which deposited small

amounts of quartz and carbomates, and which were probably late
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{n sge following the Tertlary mineralization. Many others may

be found open. The Garreys are usually concentrated where there
are extreme differences in resistance, such asg on or near the
flanks of dip lobes of Alaskite, as near the FPlat Ralse and In
the *04-379 separation., Both of these seem to show no great dis-
placement, They are also likely to occur near the ends of ore
bodies and concentrated im spaces separating them along the
strike. ‘Thus they can become an effect which can be used with
caution in guessing at the localization of ore bodies,

There are wany varieties of late bed slips which prob-
ably have only very little movement, but which are 50 apparent
as to cause wuch comment. They are analogous to the post-mineral
walls of veins, Ome group are the "rolls” which are usually
related to the hanging of the ore bodiss, but oceurring on the
southeastern end of the lenses where they bend back to the SB8E
and £, The similar slips on the other ends are known as %esst-
wegtars,” such bed slips occurring where the flank is made by
syinging slightly to the west. 'Thus as pointed out by the loeal
essistant, ag. L. K. Pilson, in passing from one ore lense to
another in J‘u@ukhaamt«rly direetion, rolls will be first encoun-
tered, then & szone of varyimg Garreys, and then "eagt-wasters."
Attontion has possibly been concentreted mors on minor bed slips
because they are more prolifie and attentlon has been more acute
whem ore wag f&ﬁﬁﬁ dying out.

¥rom the foregoing 1t will be understood that the late
faults and slips may not be large in ﬁiaplanmmwﬁta, but that
they aro often of great local sconomic inpertance in solving

contimances of ore bodles,
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Genersal

Cross sections, especially those of scale as large asg
I" 21501 such as are kept at the mines, show many of the gener-
‘alities and irregularities very clearly. With this report are
ingluded six of them on scale 1% i3 E00Y, and extended far down
the flank of the mountaln to show future Wﬂtlé@kﬂ.

Section 18, Like the others this 1s a vertical plane with
boaring of W 4% ¥. To the southeast of it the outlook 1s not
vory promising, but there is a possidbility that another anti-
¢linal strike flexure may de found by diamond ﬁrillmng from the
surface, and by #mubhﬁmmtmrly extension of the 278-A drift from
the productive conter snd slavation of the 379 area. This
seotion shows szome of the generalities in the 379 Area, includ-
ing the disposition of thr beds and the restoration of the top
of the Mory Limestons which has been eliminsted by the Alaskite,
The Tasson %ynmiin@ dowes not exist this far to the southenst,
but the gquartz and faulte on the surface may be related to
bpdding plsne slips om flexures connected with Its origin., The
mmm@@nay'fmw.a thick sill of Alaskite im the hanging 1s shown,
The Foot %méi& is shown, and its approximate dip slip as
‘ uaamurwﬁ‘frmm n rastoration of the b&ttam of the ﬁaimwitm, The
‘Soldier beds which lie below the Dolomite and which are mineral-
1zed in the April snd Last Chance (to the southeast) are shown,

If Bection 18 were presented it would show that the ¥asson
Syacline begins nesr thers and that the top of the Mary Lime~
stone exists in conjunction with the important 204 Stope.

Section 'l This shows similer gemeral facts vegarding
the beds, the Alaskite, the Feot Pault, and the Hanging Fault
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with its quartz on the gurface, The restoration of the bottom
of the Dolomlite may de considered fairly dependable in this
gaction, as it la easy to check 1t both from sxposures and dis~
tances in known parts of the column., Tt will be noted nh#t the
results of diasmond drilling show the ssquence of the beds and
the Alagkite irregularities in the hanging. The stoping of the
northesstern flank of the Dump Symeline iz well shown on this
section. The possibility of a small anticlinal sub-flexure in
the center of ths Dump Syncline is also shown; this might beoome
productive later and should de kept in mind,

If Section I3 were pre gented it would show the
fhiatovich Fault where it passes slong the northern end of that
stope and near the flank of that sub-flexure.

T™his section shows the restored top of
the Mary Limestone snd the bottom of the Dolomite. The hanging
wall sill of Alaskite 1s shown. The beds in and above the top

of the Mary Limestone are showm in the results of D. D. Hole
Mp. 58, The high invasion of the Dump fyneline by the Alagkite
is slaso ah@gg.

%&ﬁﬁm& to fSection 30 the generalitles do not change
much, The exception is that the swing of the Mary Tumnel to
the west puts 1t through the downward pitch of the Wasson
Syneline which has been heavlly invaded by Alaskite. The pros-
pecting of the Lease Anticline in this region is nov under way
by dinmanﬁ drilling from the surface and by the northwesterly
sxtonsion of the "B* Level, also known as "860.%

Batweon Sections ¥Wo. 30 and 36 many bede have been
eliminated by the Alaskite., This has probably happsned both
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in connection with the invasion of the ¥Wagson Syneline and also

by 8 dip lobe of the Alaskite.

See L. 38 Thls section shows the considerablse inva-
sion of the Drinkwater Anticline in the southeastern end of the
Hammoth ground, probably due to the northwestern side of the
dip lobde of Alaskite near Plizabeth Gulch. The Savage stope may
not be more than 40 feet above the top of the Mary Limestone,
which probably does not exist below the Intermediate Level. The
genarsl indications near here are that three ores beds were stoped,
and this becomes mwore definite to the northwest. But, this part
of the mine 1s but little known to the writer, and wany eritical
places sre no doubt now inaccessible., The section showsthe high
invesion of the Wasson fynclime, It also shows the possibility
of the existence of favorable beds in the lLease Anticlime; and
that thay could be reachsd by deep diamond drilling of adbout
300 feet from 2 point about 400 feat to the northeast of the
portal of the Bavage Crosseut,

, fection 48 The writer is fairly fﬁmili&# with the
workings which lie near this section and to the northwest of it,
end which 1is at and below the Intermediate Level. This block
of growad is ﬁww‘h@ing prospacted, by the application of ideas
which will sppear later, and it is hoped that they will prove
fruitful not only In the bloek indiecated but alszo st higher ele-
vations, This section is in the Calumet country and somevhat
to the southeast of the 339 Winze. The general block lies to
the northwest of the dip lobe of Alaskite which divides the
Black Mammoth ground inte two parts, such division generally

passing near the Flat Baise and the Drinkwater-Showel plts,
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flection 48 is best known betwesn the Vasson and Winge Lavels,

and shows the details of the accentuated ore flexure in the
Calumet workings. The section is also along th@ anticlinal
dip flexure, ‘Rnu;hly 1»&&@@%@& is the large important strike
flexure which begins slightly above the ¥asson Level and ex-
tends to some little distance above the Drinkwater Level, It
sy prove that inm this locality the top’ of the Mary Limestone
has been eliminated above the Drinkwater, but it is likely to
have been left farther to the northwest. Other horizons should
supplant 1t as host rocks for ores. The existence of the per-
sigtent sill in tﬁa hanging 1@ ghown, The section shows the
negative importance of the high inwasion of the Wasson Syneline
by the Alaskite. Tt shows further the possibility of the ex-
{gtance of beds favorable for ore depositiom Iin the Lease Anti-
cline ané in the Dusp Zub-Anticline. |

gection 53 This section shows soms of the general-
1ties which corroborate those already noted, mﬁxy l1ittle 1s
dg@iai&mly known in this sountry, and conslderable more work
kﬁ detail should be done.

?raimaaaﬁ diseunszions and ﬁ@m&wiy$iaua of stages of
mineralization other than the gold quaris hmvm'ﬁ@am purposely
omitted, The following concise remerks as to origin will be
similarly limited.

The snalogy between the differentistion which formed
the ilmakitm and thet which formed the mineralization 1is v@wy
striking. Likewise, there is close similarity between thw
vp@gmuhitia emd products of the Alaskite and the gold quarts.
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The Alaskite shows after the first generation of feldspar a re-

heating and increase in mineralizers as shown by the muscovite
and miocrocline; the quartz shows a segregation of values and the
presence of wuscovite, which indicates the pressnce of similar
sinerelizers, There is nothing to show thst the goneral ranges
of temperatures and pressures during consolldation were greatly
different. The muscovite indicates the presence of fluorine,
the caleite the presence of carbon dloxide and water, the pyrite
the presence of hydrogen, water, and sulphur smong the mineral-
izers when these primary minerals were formed imn the Alasikite,
Ro donbt the same %@rm present when the highly siliceous solu~
tions which were to result in the gold quartz were active,

Put none of this proves that the two things were con-
temporaneous, Spurr bellesved that the pegmatitic rocks had
ends and margins that were truly gold gquartsz, but the writer
has seen scres and miles of such rocks in the district without
ence baing able to detect such a tranzitien., Spurr also mon-
t&g@a an invariable presence of Teldspar in the gold quartz,
and the sidewlse grading of gold guartz into y@gmatitw, but the
1des wast h&wﬁ hﬁmn a misconceptien based on the use of candle
iight in umﬁﬂrérmmmﬂ work. It is true thet the two occur close
together, and that they way be confused on casusl inspection,
but to €h¢ writerts knowledge no close examination has ever
shown idemtity, | |

The writer believes thet the ideas he has expressed
horein regerding the diffeoremtistion of the molten rocks and
the derivation of the wmineralizing selutionsz will square with
s8ll modern idess and tests of physical-chemistry. These—ideoes
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These ideas and tests have been becoming rapidly clearer with
the progress of work by men like J. H. L. VYogt, P. Riggli, and
the vorkers and experimenters in ¥ashington for b@&ﬁvtha u. 8.
G. 8. , and the Carnegie Institution, aumh as A, L, Day,
Es O.. Ohepherd, 0, Anderson, snd especially ¥. L. Bowen.

The materiasl for the mineralization was derived from
& further deep differentiation of the underlying igneous rock
‘mass while the Alaskite was in place above. The mineralizationm
did ﬁmt come up untii the upper portions éf the Alaskite had
s01141f1ed, |

The ore bodies were definitely forwed by replacement
of limy beds in favorable structures. 4s im the other questions
referred to above, the writer made a complete examination of all
the eriteria necessary for any one af'&hw results. The bodies
cannot heve resulted from v"injeetion." 4s to "continuity,” no
other district could have been picked which would have disproved
1t B0 easily. |

, The formation of the ore bodles by replscement in-

vé1v$a glow seepage, slow reactions, and long ti&ma. The
- channels by Qﬁﬁwh the solutions ontered from below cannot be
definitely iﬁémﬁif&adg neither ean the ahanﬁﬁla vhieh carried
,%$tﬂ nead

off the limy products resulting from the exchangs.

have been only minute,
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To ensure its future the district Is im urgent need of
prospecting., This applies to the Black Masmoth ground laterally
to the northwest, to the Black Hammoth down the dip in new struc-
tures, to the Loase laterally om the Lesse Anticline and down the
dip on sdditional new structures, and to the Nevada Development
in entirely mnew projects.

In the order of importance and priority the eritical
things to be established in the sosarch for new ores are:

l. the existence of crossings of important strike and dip
anticlinal flexures, im the cases of both large and swall strue-
tures;

%, the probing and penetration within such structures of
all the existent beds and horirxons which are known or suspected
te be favorable for ore deposits;

3. the development and following of structural patterns
and indications im any attempts to go from one body to another,
whether along the strike or down the dip--it goes elmost without
saying that one should be constantly on the alert for irregular-
ities in atr&hiura, such ag those which are due to lobes of
Alaskite, snd these nesr the upper border of the Alaskite which
may ceause ores to exilst in remnants, xemoliths, and roof pendants;

4. a clear but empty head, ready to see and record facts
and keep them free from tﬁtwrawatuﬁi«am, skeptical es to all
theories lncluding all these above, and ready to try new ideas
rithout belng oversold on them se that they may be discerded
quiekly and economically when disproven,
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Persistency of the ore deposits is obviously necessary
to make a large, dependable mining property of long life, so that
thiz matter 1s always open to question and criticism.

Four adverse factors are known to the writer:

Pirst, there must have been a limit to the amount of mi&ar»
alizing material, and no one can foretell hov much 1t was and how
many Tavorable structures and bodies 1t might have supplied,

fecond, no one ¢an forstell changes In gold content, which
may diminish down the flank because of upward migrstion of minw%»
alizers snd gold &uring the long time involved in mineralization,

Third, in passing down the flank one should pass the lowest
place where there was any considerable concentration of the
channels wp which the mineralization came, and this cannot be
foretold.

Fourth, one #huulé sxpact in proceeding down the flank that
the favorabls structures would bhecome fewer, droader and less
acyte, mnﬁ'thﬁxarwrn less favorable,

In fawvor of considerable parsistence down the flank
are: the 1arg%émmﬂ intense mineralization already known to exist;
and, the actual finding of ores in the Lease Anticline in the
next anticlinal structure below the formerly exclusive Drinkwater
Anticline. Outwardly the structures down the flank seem favorable
at least as far as the northesstorn side of the Will Antiecline,

Prom all this 1t will be obvious that the large future
of the properties and the district will depend on prospecting by
diamond drilling and/or shaft sinking in the best places that



can humanly be picked., Later on it might be found feasible to
use some goo-physical methed of prospecting as a preliminary,
The method chosen would probably have to depend on a determin-
ation of relative rigidity of quaris because 1t is doubtful 1if
any of the electrieal methods would give depsndable results.

h2Y
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gPRCULATIVE OUTLOOKS

In this section of the report an attempt is made to
formulate a tangible statement of the general future outlook
for ore supplies in the Nevads Davelopment and agsociated
proparties. It is importsant to note that im gomeral the esti-
mates are entirely of a gpecplative nature. This Is necessar-
ily so because of the nature of the case, the lack of exposures
and the need of presenting a scheme for conglderstion and work
plans.

It 1z important now to have & clear idea of the limi-
tations of preclision involved in szuch zn estimate., The only
reagon Tor making 1t is that the ownars have much at stake,
such remsins to be dome in the future to prolong the ore
sapplies, and they naturslly wish to know the risk in the
gamble of s@ar@h&ng for more ore., This 1s naturally very great.
Thiz should not be consldered an estimate In any sense of that
tern. In developed mines, ongineers cowmonly use terms that
are wvnderstood to expressz the degres of precision and the per-
centage of probability between the classes of blocked or par-
tially bk@ek;&-mvﬁ s follows:

"positive™ ors, being that which is bloeked on four sides,
gold ores besing subject to considerable adverse suspicion in
the centers becsuse of the gemeral tricky character of the
mineralizations

"Probable® ore, that which is blocked on three sidesy

*Posyible® ore, that which is blocked on two sides, or
on one side with greatly restricted presumptions ss to sxten~

slon from known workings. Instead of applying "possible™ %o
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ore extending from one zide, others use the term:

"Prospective” ore, to indicate an exposure of only one side,
but permit the limits of the block to extend farther tham if
they had used the term "possible.”

It is obvious that im even the apparently eertain cases the esti-
mate cannot be made mechanically, because the degree of varistion
in the minerslization will naturally cause a degree of independ-
ability in tonnage and grade. 8o, geologlie knowledge of the
mineralization must always be applied,

In this evaluation, howevsr, there is a paucity of the
usual data, so that 1t wight be called equally well a conjecturs,
or & surmise, or & susplelon, or a guess, all of which indicate
an opinion formed without sufficlent evidence., However, the
writer llkes the term "speculative® ore, as this infers s theo-
rizing from conjectures without sufficient evidence, and also
has a waimqmial‘mﬂaninx vhich indicates the great chances that
are taken in making snd comsidering it. But, the conjectures
may be of some assistance, if not taken too seriously, in form-
uldting ideas as to the relative strength of areas potentisl for
ore, and in planning preliminary dismond drilling and prospect-

- ing. The rmwuftﬁ of the latter should be progressively used to
correct the ap@wml&timmﬁ, and thus to render them progressively
more useful and certain. They will thus provide a skeletsl
form for orgsnizing work and recording it, amd for foramlating
additiomal guesses as to the separate and totel potantislities
of the propsrtiss, ‘

From what has preceded under ORE DEPOBITE it will
be geen that the writer beliewes that deposition of the gold
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bearing, high temporature vwhite quartz hes taken place in favor-
able structures which are at the intersection of strike and dlp
anticlinals, This formulation is based upon that belief which
might be digproved to greater or lesser degree by the progress
of the recommended pro_specting. It waz also pointed out that
ore deposition in zub.structures farther down the flank of the
¥ineral Nidge Anticline might be affected adversely by & pro-
gressive diminution of the accentuation of them, by 2 bottom
1imit to the emount of minerslizing material, by a decroase
in gold value, and by passing below the msaln zons of feeders,
These unknowns are factors Iin the uncertalinty of the speculs-
tion,

T™is is followed by a fairly complete list of
flevure intersections, which are shown on the dlstriet maps.
It iz believed that phscolitic, pre-minsrsl breeclas which
have heen replaced by ore should exist at these places. The
approximate locations of them with reference to claims have
also been given. A nuawber has been assigned to esch; and 1t
w11l be mwtgé that the first fourteen had already been assigned
to some far&%h@ purpose of starting the dismond drilling cam-
palgn. 4n attempt haz also been made to asslgn a letter of
estimated gquality. This relates prineipally to the probabil.
ity of the intersection existing in view of sctusl knowledge.
Thae seale ranges from AA and A to ¥, A column headsd Method
gives gowe ides of how the speculation may be studied for reso-
lntion, It scems obvious to suppose that within certain prac-

ticarle areaz it would be well to drill the objectives in the



order of their gquality unless later more detalled field work

and the results of drilling should change their order.
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ORES IN MANHOTH MINE BLOCK
The ore possibilities in the Mammoth Mine Block are
sntirely within the Drinkwater Anticline, which has been ex-

tremely productive im this regiom. As is ususl in mines of
this type, there 1ls rarely present any ore or possibilities of
& greater degree of probability than "prospective® and "specu~
lative.™ This is because the ore bodies are usually completely
worked out from the first face opened on them, Conseguently,
17 a mine has been thoroughly worked many of the yma&ib&l;ti&&
will always be of a "speculstive" nature.

As in @%hwr sreoas of the distriet, such of the out-
lined ®speculative® ores are based on conjectures derived from
geologlc theories, but in the Mammoth Block they have a consid-
erably higher degree of precision bhecsuse it is possidble to
limit them 1n sccordance with demonstrated facts observed in
the nearby atmp&&{

Over long stretehes in that part of the bdblock which
1ias to the northwest of the Flat Ralse, the strike anticlinals
seem to lle at fairly constant elevations., One which 1s only
alightly kmwwﬁg*anﬁ vhich may prove to be relatively smell lles
betwean the Mary Level and the Winze Level, at an elevatlion of
about 8450, Another much larger is shown by the old stopes and
workings to 1ie between the Mary snd Vasson Levels, lts extreme
limita lying between 60 fest above the Mary and 40 feet below
the ¥asson., The strongest part of the lower limit lies some EO
faet higher or 80 feet above the Mary., From this it will be
seoen that the weaker bodies, although of conslderable commerelsl
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importance, wonld nmot be found by mining explorstion on the
Hary and VWasson Levels. BSimilarly, although better placad
and available for long drifting, the Intermediate Level lies
about PO Ceet sbove bodies which begin 30 feet above the
Wasson, and sbout 70 feet below bodies which extend farther
upward. Levels which would have more desirable elevations
are the northwestern end of the Fhirley-Chiatovich Stope Sub-
Level, the 601 Sub-Level, and one above that, The last and
the Drinkwater to the northwest are not well known to the
writer, but should have good possibilities as prospecting
bases. Omne importsnt strike enticlinal seems to extsnd as low
as the 801 Sud-lLevel.

In addition to the foregoing, flexurss have heen
found extending down the dip in a general directiom of W 45 1,
Those most likely to be important with respect to ore are anti-
clinsl or convex outward, The localities of maximum ore depo-
sition, which would inveolve wesker beds not elsewhere produc-
tive, would be at the crossing of these anticlinal, strike end
ﬁ&@rflamuraa‘ Buch localities would form flat domes on the
flank of the Drinkwater Anticlime which would be phacolithie,
or w@mmavmm@amwﬁx lenses convex outward. It will be understood
of course that ore bodles on the strongest beds will persist
farther in both strike and dip than the limits Indicated, as
thay have done in the old stopes, but such limits should be
used to be sure of getting all possible bodies im all possible
beds.,

For prospecting, the ilmportant horisontal strips lie
batween elevations, about as follows:; at about 6450; between
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@565 and 681lY; between 6685 and 87253 and above 6765,

Prom a consideration of the gensral mine maps and a
geologle mapping of the Mary Level, the dip anticlimals sre in-
dicated to lie along axes about as follows:

one betwesn 555 and 3535, unknown between the Wasson and
Haryi

the Calumet, mined near the foet betwsen the Wagson and
Kary;

the Yinze, related to it and the m@rtbm&%t@rn and of the
Shirley-Chiatovich Stopse;

the Johany, w&i@h should erogs the ﬂ&ﬁy Level near Section
51, but which was not observed there; '

the ®3586% which 1les about 80 feet southeast of the "33s80w
Raise, whose northwestern extenslon is probably now being mined
in the upper southeastern side of that working;

the *3568* which lies about 40 feat to the northwest of
the bottom of the "33B0" Ralse and gsomevhat to the southeast of
the bottom of the "5385" Ralse, and whose southeastern exten-
sxém probably is being encountered in the northwestern central
part of the "FB580" Ralsey

ansuming ; similar spacing 1t shonld be expected that five
more dip antielinals would be found by extending the drifting,
proferably at favorable slevations, me far to the northwest as
to meot the main body of Alaskite eutting across the sedimen-
tariss to the southeast of New York Canmyen, a drift dlstance of
about 700 Teet,

Beds whioch are likely to yleld ore ghould also bé CUBw
gldered. To study them, the results of diamond &ril&iﬂt and
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other explorations, and their relations to the underlying irreg-
ular Alsskite as well as Alsskite sills, the existing set of
sections should have all the Information posted on them ss soon
&z Tound. Heferences to the beds are based on w@aauwummmﬁm'im
the column, at right angles to both dip and strike, The top of
the ¥ary Limestome, and the Schist immesdiately overlying it, is
likely to be espaeially praﬁm@tivﬁz but, where 1t iz presopnt in
thickness, two other favorablse horizons are also likely to be
importsant in the next lower 100 feet of it. Measured from the
top of the Wary Limasﬁaaﬁ, limy layers in the shaly EBehist above
have been productive, as follows; approximately at P20 faet, 40
feet, 80 fent, 680 feel, and 180 feet. But the last should not
be assumed to be the highest for «ll time, because certain die-
mond drill holes indlcate the presence of quartz at higher hori-
zong, and more information in wmost favorable structures showld
be sought by further dismond drilling when feasible. An adverse
gircumstance iz that the hanging wall Alaskite ssems to exist
batween 80 and 160 feet elther &s ons 3lll or two sills, and
wi%& the 120 foot bed elther included or lying between; but in
either event thers will doubtless be many places where the 120
foot bed will ;ﬁt be found,

The foregoing is summarirzed in the following tabular
list, The insignis *?¥ means that there is a grave guestion
1f the bed exists; "~--" indicates that the locality has prob-
ably been mined; and "4" that the locslity should be of some
promise, This listing is not extended above the B0 foot bed,
fiome indication iz also gilven as to mwethods which might be

used cheaply in substantiastion or disproof of the scheme,
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Tontative outline of ore possibilities in northwestern
end of Black Mammoth.

Anticlinal Dip
Axes

555288
Tlev, €550

6710
6770
€815

Calumet
#5580
GTL0

E??mg
€815

6550

6710
ermo
8815

dobnmie
6550
8710
8770
8815

Lower Top
Mary Mary 20 40 80 80 MHethods

2 % ? 7 % & DD, from ¥asson and/or
Hary. ¥ining from 41°

—— ——— g ? # ? DD, from stopas

" . . «% @5 I}'w E?. A "
Boar Chappel Btope, mined and ecaved. Entirely?

£ e & A & & p.D, from stope
R £ 2 pp, " w

fuestionable,account Chappel Btope. Study further,

9 % 2 # ) & DDLT Or wait Tor
Railse or sub-laevel

585 high enough?
Bafse and D.D,

&
&
e
o
%
o
s 3

$ & ¢ DD, from Shirley-
Chistovich
Partly wined -~ % % 2 DD, from stapes
4 2 5 & & 2 wait for sub-level
# i B o 2 D.D. Irom stope
8 f ¢ % 4 4 wining northwast drift
e 4 *r % & 8

D.D. from N¥ of €01
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Antielinal Dip Lower Wsry Top

bixes Bed — K&gz 2y 40 680 BD ﬁ@ﬁh&dg
3366
8550 % 4 & & % Depends on Sube

Level ,and then DD,

6710 * 2 * & 8 4 p.D.from new Wasson
Xeut? Drﬁrting . i
from Johnnie Stope
and Yntermediate?

7o 3 & 8 & 4 & DD, from KW of
€01, Drift exten-
sion of Intermediate

6815 4 i 5 & 4 % Dn,D. from Drink-

wvater
3580
8550 -4 % £ % % 3 Main sub-level in
‘ neay futare;then DD,

Lty 4 2 ¢ & ¢ ¢ Puture extension of
¥azson,Raise,D, D,

eT70 4 2 ¢ & 8§ ¢ TPuture,N¥ extension

‘ Intermediate)

Banising on ore
from Wagaon

6815 2 - # & f 2 n,Dh, from WW

¢ Drinkevator

Other flexurws down d1p a8 yot unknown farther norihweat,

Finding them, there ghould be several in next several hundred feet,
vould depend on formal mining develpment at proper elevations,
going progressively out from lzst known ore. Best levels to cone
gider are: €550 fub, and/or Intermediate or Shirley-Chistovieh Sub,
and/or 601 Zub.

6445 Sub, down Winrze, is not mentioned in foregoing.
Bimilar work on it cam walt for future and cheecking of these
ideas, possibly for s better located Main Winge, as work should
preferably be on or near foot and nearby best ore,



Prom the preceding list of suggested possible local-
itiss for the sxistence of ore bodlies, and the implications
~which are obvious, one can guesgs as to the magnitude of the
speculative ores.

1. From the list, allowing for aneslogous dlscoveries

farther northwest, assuse about 574,800 tons, of which
about 1/3 has slready been mined on the southeastern

end} 183,000 tons
?, Allowance below Mary Level, 1/8 of first 58,000
3. Unknown possibilities in southeastern block, 50,000
(normal ores) TOTAL PH8,000
Less Deduction In Povor of Bevade Development 46,000
Total Net to Black Mammoth 248,000

4. Unknown posaibilities as to tonnage, grade,
and mining methods and costs of the large, low grade
quartz and silicifled bodles In the outcorop country,
which would probably run less than 0,20 oz, gold per
ton : 200,000
Grand Bpeculatlive Total 442, 000

It should be understood that the possibllity of
verdations in the speculation is very grest, so that the gus
of the first three above might vary between 144,000 tons and
576,200 tons, ‘The prospecting by mining snd diamond drilling
which will probably be dome during the @m&m&ng three months
should determine the magnitude and dependability of sbout 607
of the Tirst fitem. The enticing part of the gasble 1s to
hope that the first two items will %@ found double the
assumed sagnitude, so that the total for the first thres
items of normel ores would reach 58€,000 tons, which is not

lmpossible.
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| The possiblilities of ores in the Lease Mine Block fall
wnder several categories. The first is that related to ocourr-.
onces in the Boldler Beds on the foot wall side of the reverse
Foot Fault. The remalins of old bodies and small new ones are
assumed in the fSoldier block. The "4E5Y has had a great deal of
attention, and as a new find on & possible lower bed, which is
exposed on omne fece, may have some little promise. The "5807" s
known only in one diawond drill hole, toward which driving is
now procesding, but because of the lack of nearby past produc-
tion of much tamaagm from the southeastern end of the April,
only small tomnage is assigned to it., The "484" country has its
greatsat promise above the Intermediate Lovel on remmants of
bodies which extend southeasterly from the old Mammoth stopes
toward the Alaskite of Ellzebeth Gulch, The "A79-A" iz used to
denominate a thwar&m&am& possibllity which might occur to the
southeast of the *379" arem and on the same elevation, but Iin
amg}hmr dip antielimal, During the next feov months dlamond
drilling from the surface and driving of the "578.AY face will
shov whaether ﬁﬁﬁ& 1s more than am ldea. The "Zl3-Z7@" body 18
“lao iunth@ doubtful list, but L¢ less so thenm the pext rrece-
ding; 1t is based on the essumption that between the 27¢ bhody
and the "B" Level there might be another bedy located on snother
strike antielinal. The "340-R" winze body is on an exploratiom
whieh 1z now proceeding below the botitom of the large "540-T%
stope. It seems to be following doen on & stoeply dipping tit
of limestone which may be ambeyed in the Alaskite near the

northeastern edge of the Lesse Anticline, The "280% refaers to
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northwestern extensions near the "B" Level toward Tlizabeth
Gulch and between 1t and the ¥ary Level, on the southwestern
#1@* of the Lesse Anticline. Ore has been extracted farther
southeast in the "314" stope, and has been indicated at a
similar elevation by diamond drilling from the surface. ¥in-
ing work to explore this country is now in progress from the
"BY Lavel as a base. Possibilities similar to the "E6OY but
on the northeastern flank of the Lease Anticline are 1listed
smong those outside of the praesent mine workings, because
they would lile much deesper snd would require separate and

new shaft or winmwi
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The following tabmlstion shows the mamjwmtwr&l extent

of tonnages mentioned in the preceding. Notes are attached as

to the probability of the speculation, and as to possible methods

for resolution.

Soldier
nHREONn

ZELL

r4B4AY
"ETO-A"

"013.379"
"540-R”
nogon

e

ﬁywam&ativﬁ Quality

QM&EQJ B
5,000
5,000

10,000

4,000
10,000

10,000
10,000

10,000
1&, GO0
" 15,000
16,500

ﬁradiug Hothods
Slow mining
. Indicated my Dy D, Now on
mining exploration
¢ Exposed on ons face at hottom
of large space in Soldiar
Rewmants exposed by old stopas
8till needs DD, from surface
and drifting
4 8till needs D,D. from surface
Kow being opened by winzing
) Indicated by D.D,from surface
¥ining exploration now going
¥
¥
D
{3
TOTAL
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The [irst several pagaes of this section of the report
Include s complete list of intersections of structures, which,
in view of present knowledge, seem llkely to be loel for ore
deposits, These are szhown on the more detalled gheets of
I® 3: 2OOY and on the generalired map of a secsle to sccompany
the asrial photograph, 1% 3 1200', The strike flexuras are
known best in the central ares, except that the (reat Qulch is
best known in the locality of the same name, The dip Tlexures
have heen mapped in part, but the greater stretches of them
are known by vawi&és observetiong down the dipi on the maps
they have been lettered, It 1ls noteworthy that the dip anti-
¢linals often coinclde with the larger dip ridges, such as in
the reglon of Wasson CGulch, the Sawvage ridge in the central
aresa, the ridge to the southeast of Custer Gulch, ste. As to
actual observations, the dip synelinals can be more readily
ohserved than the anticlinals, because of their very evident
flexure of strikes &wwérﬁ the center of the mountain as one
1@%&* down the dip om them. It is of course true that in
preparing amy detailed drilling program, especially in out-
lying aress, f% would be wise to check these Intersections by
making more detalled observations and mapping in the localities,

From the mapg 1t will be sesn that in order to pasas
to the southesst and south sround the antieclinal noge of Min-
eral Rldge, the strike antielinals swing and tend to werge to-
gether successively toward the southeast. This 1s especlally

merked in the cases of the Drinkwater, Lease, and Hill to the
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sontheast of Caster Gulch. In the central sres the strike anti-
¢linsls are not well known below the W1ll Anticline, but lower
ones ars known successively better to the goutheast.

It is ﬁa#umwﬁ that in any case of prospecting in the
southeastern area, and aspecially if it be near Great Gulch, the
two patented claims owned by the Calumet company would have been
earlier scquired.

On the maps, and especially carefully om the large
scale ones, areas which represent the writert's ldeas as to possi-
bilities have been drsen around the intersections., These srosas
have wvaried in mnéﬁrﬁanm@ with both actual Imowledge and belief
as to the $hrang$h and lmportance of the structurses concerned.
By the use of transparemt quadrille paper these areas have besn
compared with the areas of structuraes in known productive local-
ities. Varying with bellef in the importance of the areas arbi-
trary figures, based on gimilar productive areas, have been
applied to them., Prom this process lump speculative tonnages
have been assumed for the many intersections. The intersections
hﬁ%@ then heen grouped by sreas which would be suitable for wvari-
ong operatiops snd observations. It need scarcely be repeated
that the mhmm&gywa@ﬁam iz purely speculstive, that 1t 1z based
on many theories, assumptions, and possibly unfalr cowparisons,
and that necessarily the personal srrorg and variants are very
high.

Hevortheless, to the writer this has wseemad the only
feagible manmer in which he could make the gpeculations, The

general results have been tabulated in the folleowing.
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__SPECULATIVE ORES

QUTSIDE OF MINE BLOCKS

Hav.

1. Lesse Anticline - Savage Ridge 168 168
., Hill Anticline - Bavage Ridge 10 B4 are
%.  Drinkwater, Lease, & Mill at |
Ridge SE of Custer Gulch 180 492
4. In and near Great Gulch le8 é6o
5. In and near Ridge,B8F of Wasson
Gulch 111 48 Ble
€. On Garbage botwesn Custer Gulch :
and QOreat Gulch ‘ | %6 87%
7. TFxtensions south of € - H6 231
8, Dump Sub~Anticlimne BSavege Rldge 48 979
9. ﬁ&rb&gé Bavage Ridge 8 & o985
13,  Mi1l Anticline and Dump Bube
Antlcline on Mill Ridge 28 1083
ll.' Surbage £F of Custer Gulch B 1083
12. Garbage and Great Guleh Struc-
turas , Lover Custer Gulch and
#ill Rddge 18 1é 108%
13, B¥ Zxtenszions of QGreat Gulch
ftruetare 16 4 1108
14, Intersections of Dip Flexures
Test of Great Gulch 4 1l09
15, Deductions from N¥ End of Memmoth
Mine Block 46 1188

TOTALB el 434 . 11585
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With regard to the Mammoth Mine Blocks, principally
the northwestern, but little more need be said, It ghould be
noted that some 46,000 tons vhich might be discovered to the
northwest wight iie in Nevada ground.,

With regard to the Lease ground, within the mine area
the speculative tonnages are relatively small., It may be said
that the "280" country should yileld 20,000 tons instead of
10,0003 bat it is also true that some of the other ore mentioned
iz very uneertain. 8o, it is difficult to see how the specula-
tive outlook 1is m&éh greater than 40,000 tons within esagy reach
of the exlsting workings. It will also de seen in a following
rearrangenent of the tommages that the lLease wmight have as much
ag 154,000 tems tributary to 1t in the outside ground.

With reference to the outside ground, the first five
ereas are of greatest importance, followed by erea 15, and
araas € - 1l..With respect to present operating holdings the
ta@mmg@a woald boe divided about asz lollows:

T

A tal
First 11 Aress: 1,553
Ares 15 | 46
TOTALB 535 154 410 1, 0%e

Of greatest importance for lmmediate trials are the first five
areag and area 15, which will be taken cars of in part by the
northwesterly work in the UHammoth ¥Wine Block.
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The speculative tonnages of first importance may be
summarized as follows)

Hammoth Mine Blecks 248 (Area 13) 46
Leage Mine Block 40 40
First Rleven Outside Areas 535 is4 oea 1,088

Totals K iad 194 ' 410 1,381
of greater uncertainty
ma?mmth Rine B&a&kw 200 200

Outside Areas, 12 -« 14 , 52 24 .. 58
TOTALS 1,008 194 434 1,637

Prom this 1t will be geen that all the blocks and
Arans yrmaaﬁﬁ spooulative possibilities which should de very
sttractive commercially, and which are so disposed as to be
resdily and cheaply tried., I all were to go well, it might
e found that the tonnages eould be greatly snlarged, both
within the apeas now supposed and in additional areas farther
down the rlank of the Minersl Ridge Anticlime whers present
knowledge iz scanty. Thus, the eventual possibilities might
aggregate several millloms of tons.
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AND EXPLOITATION

The preceding dlseuzsion amd tabulation of speculative
ores make olear that they are of large potentisl magnitude and
worthy of & unified scheme for their exploration, and probable
later exploitation. It is clear that the predicted ores which
are in or naar the present mine areas are already under explora~
tion and working plans of &h@ir managers, who have effective
aquipment and methods for ﬁuax&mg with them. But, the handling
of these matters with reapect to the outside blocks, snd the
matter of a geusral unified control 1s worthy of some diseussiom,
EXPLORATION |

The speculative oresz in the outside blocks have been
specified by the intersections of structures, and in turn these
have benen grouped imto sreas in which they have possibly common
fentures of -occurrence and of eoperation, It will be noted fur-
ther that the tir#% five arcas of outside ground are considered
of greatest neardy importance and that they might contain the
bulk of the spaculative tommagne.

In each of these five areas the first step would be
to test &hww%%y dismond drilling. If the suspliclous seem to be
realised, then the mext step would be to test them wore thor-
oughly by development shafts and by considerable drifting as
the findings warranted, It iz cstimated that cach of the areas
wight reowire from £8,000, to 210,000. of preliminary diamond
arilling, limiting the total for the five to 830,000, If then
warranted, the shafts, theldr eoquipwant, sné the development in
s skeletal form might bring the total expenditures Tor all five
to about $300,000. The attempt shomld be made to hold these
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expendituras down to about £0,30 per ton of expected tonnage.
It iz certain from past performsnces in the district that fuar
ther detalled development charges would raise the total for
development as the mines were opersted to about an additional
¢1. per ton of ore extracted. Of this sdditional totsl of
ahout A760,000,, part of it would be carrled as an opsrating
charge as it occurred, It is likely that not wore than 407 of

it would have to be spont as a ¢lreulating fund to got each

avea into produetion. Thess may be tabulsted as followsy
Léﬁiﬁiwnal ?mzrly .

1 @m,mm., @m:; 000.
3 63,000,
2 45,000,
4 30, mz}.
B 90,000

fuch arcas ag were belleved sultable for operationm,
following the first step, would have to be equipped with
transportation to the will., Assuming the present »1l11 site
wf_khﬁ Lease, the ores would travel from:
Arves 1,;vis shaft, the Savage Crogscut and the WMary Tunnelj
Upper p&ﬁ% of Ares &, via undergroumnd through Ares lj $15,000,

Lower part of Area 5, via 4,000 foot aerfal tramway)

Area £, via 1,000 feot serial trawway;

Area 4, via @,m@@ foot aerial tramwayj

Area 3, wis 1,500 foet serial tramway to angle statlon on
line of Ares 4. If sdhered to as suggested, slthough of course
one would try to find cheaper methods as the work mwwgr@ukﬁd,
the aerial tramways systes would involve one large termsinmal at
the ¥ill; 4 Loading terminsls; and 1 amgle station. The whole
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cost might be of the magnitude of 170,000, This would give a
total of about 3185,000, for transporiation..

The present sill of the Lease is centrally located for
the tommages thus far sssumed. It would seem desirable, however,
to meke it more effective by remodeling it to the extent of con-
solidating in it much of the equipment at the Black Mammoth mill,
thuz to give a capacity of 300 tons dally of which the treatment
would be largely fime-grinding, counter-current, cysnidation,
Suitable studies by ecapable experts might show that such an end
might be attained by an expenditure of about $50,000.

The tommages and their locations indicate to the writer
that it would be wise not to consider a milling capacity in excess
of 300 tons &mi&& until at least 400,000 tons of the outside aress
ware closely imdicated, It also seems that the tonnages,their
disposition, snd the exploitation difficulties already demon-
strated as likely to adhere to them also, indicate that It would
not be wise to consider a milling program in sxcess of BOO tons
dafly, uwnless it shall be foumd later that large tonmsges are
surely @ﬂ&i&gvﬁa‘%m found and extracted.

ADDITIONAL E;ﬁ'wW;‘ REGUIRED

Largely for the outside speculative tonnages additional
money, as above, would probably be reguired, about as follows:

Yor preliminary prospecting and development $300,000,
revolving Tinsl development fund 200,000,
transportation 185,000,
¥ill changes {1, 00,

TOTAL 835,000,

This would be equivalent to about 2l. per ton of speculative ores,
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COSTS
It should be possible to keep costs on a 350-ton datly

capacity down to about #8.00 per tom, om about the following
schedule:

Ore Broaking and delivery

Devalopment

Indirect mining $5.71

¥illing

Indirect : £.00

General (offices and marketing) .29 28,00

One could not expeoct to get such costs, however, unless it were
possible to eomsolidate the proparties, so as to have but obe
management and onwfnilliag ﬁluat, as well as 2 contralization
and unification of other services. ¥with a aamtimaanna of pre-
 sent costs of labor and supplies, and an enlargement of capac-
i1ty to 500 toms daily, it might be possible to reduce the asdove
costs to abomt 35,40 per ton. |

The writer has been assuming that the ores hendled
would average a gross recovery of about #10. per ton. Therefore,
wulpaa sconomic elrcumstances should be greatly changed, there
should be a possible operating profit of about #4. per tonm,
vhich might be applied to a tomnage of well over 1,000,000 toms,
Compared to ﬁh@ituvwaﬁuuut,'aad the possibility of realizing
additional speculative ores, ihia makes & favoreble picture,
vhich should lead te the full investigatiom of the distriet,
by prospecting and other steps,



JOHN G. BARRY, CONSULTING MINING GEOLOGIST & ENGINEER 15@
’ MILLS BUILDING, EL PASO, TEXAS :

COPY

Prom what ha&kpraaaﬁad it will be seen that most of
the recommendations related to mining must necessarily be com-
nected with prospecting, and that the steps teken in the pro-
grams and the methods used will wvary in accordance with the
conditions existing in the several blocks and sress. 1In prin-
ciple, it is belleved that wherever practicsble a reasonable
ond drilling results should de sought bafore
Some thought
should also be given toward prosecuting the prospecting in steps;
and 1t should proveed from known or rmvafubla toward unknown or
unfavorable, The results obtained should be fully used to cor-
rect or amend amy earlier conceived programs. It will also be
understood that existing stopes are the dest guldes posaible, be-
cause they probably exist on the crossings of strike snd dip
anticlinels, Consequently they are admirably adapted to serve

amount of diam

large expenditures are mede on mining explorations,.

as basic sites for the prosecution of prospecting, whether it bde
lateral along strike at the elevations of their strongest parts,
or be of a argss&m%%&ng nature, to either hanging or foot, by
either ﬁiamaﬁk;mrilk&ng or mining work.
MAMBOTH MINE BLOCKS

The areas reserved by the Black Wammoth for its own

nmining operstions are maturally divided inte two large blocks,
which sre somewhat geologlcally separated and which offer quite

different opportunities.

The southeastern Wammoth Block has slready been heav-

ily mined, and the opportunities left are relatively much
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smaller. But, 1t way still contain small but important tommages
in partially worked areas on certain beds, snd also im caved
areas, Likewige, 1% 1s not certsin that all beds which might
contain ores have already been prospected, which is likely to
apply wore to the hanging than the foot. M¥ost of this pros-
pecting can be done in s preliminary way and chesaply by diamond
drilling from the centers of strong existing stopes. The manage-
ment and operators are fully competent to m#rry out such programs
without detailed recommendations. A begimming has already been

made in such work from the southeastern end of the Bavage Stope

on the Savage and Wasson Levels,

The southeastern end of the mine is not well situated
for exploration in depth by winzing hawmﬁa« of the proximity
there of the Mary Level to the southwestern side of the Wasson
Bymeline., Such work should be deferred until such later time as
it may amwx-aﬁ#iu@h&u following the results of similar work in
thﬂ Forthwestern Block,

%ha 9@$nihilitimu of ore 1n the Northwestern Masmoth
Block has a&rwqﬂy baen outlined in tabular form with notes as to
approach; so, it is recoumended that such schemes be carried out.
8light deviations for practicality will undoubtedly be made by
the wanagement. Ome drill has already started work in the Savage
stope, whence it will prubnhly’praeﬁa& to test the 555-.338 and
Calumet axes below the Wasson Level. It may alsgo prove con-
venient to use it farther up on these axes. Another drill has
started work in the Shirley-Chiatovich Stope, and may be used
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for work in the upper nerthwestern country above the Intermediste
Level,

The "3366% and "3389" anticlinal dip axes snd those
vhich may bde found still farther northwest sre likely to be of
great importance now and in the future, The Hary Tunnel is far
enough northwest to have found the first two, but the Wassom and
Intermediate Levels lie to the southeast. They are not yet appar-
ent in the 601 Sub-Level and the Drinkwater Level because those
levels are too far in the foot to make them readily apparent.
These can be explored in part as alrsady imdicated,

But, the full prospecting of them and the finding of
additional dip axes farther northwest could de best done by the
evolution of a nﬁ# scheme of workings which should fit into the
productive mining which is likely to be necessary., Drifting ex-
ploration should give best resulds if drivem at the top of the
Mary Limestome. The levels which would be suitable would 1ie
at elevations of about 63550,8710, and on or near the Interme-
é&a}m snd 601 Sub-Level. These levels could be driven az main
levels, ellminating the Mary and ¥Wesson Levels. The new levels
to the merthnggﬁ would be supplied from a main raise or interior
shaft which wmk&ﬂ be part and extension of the present 3380 |
Reise and which would conmect with all the exiating levels. Pros-
pecting at these certain elevations is lmportant in the finding
of ore and the dip axes because these slevatioms are along strike
antielinals. Vhen new dip axes are found the beds would then he
farther explored at least by drilling te both foot anmd hanging.

¥ith such work firmxy established at the top of the
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Mary Limestone and the foot of the 3380 Raise thareon, it would
be well to sink a Main Winze in downward continuation om the
same horison. It should encounter ore above 8445, at about which
elevation a sub-level should be opened., The new Naln Winze
should then continue prospecting farther downward to determine
how far ore can be found downward on the southwestern side of the
wasson Syncline., This might be as much as 300 feet, and great
attention should be given to ore beds which may turn steaeply down
into the foot and into the Alaskite,
LEASE MINE B
Little need be said regarding recommendations in the
Lease Mine Block. The menagement has matters well in hand and
is doing nearly @11 the work possible in the few possible places.
It 4s possible that it might later prove desirable to
sink a shaft to the northeast of the portal of the favage Cross-
eut, or to sink a Main Winze in the "260% country from the Mary
Tunnel down, These would be taken care of as needed.
OF _OUTSIDE GROUND .
Lists have already been presented showing the prin-
eipal pusaibl@gytruwwurnl intersections in the district, and
also showing them grouped by areas. It has been pointed out
that the first five arsas are of greatest impertance, both in
themselves and as demonstrations as to all the possibilities.

It has also been noted that the first fourteen mumbers of the
structures have been aApplied to localities im which the writer
foels that diamond drilling should be dome earllest.
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These preferred structures ars related to the groups by areas
as follows:
Structure Hos. 1 to Area No. 1
2, 3, 4,
5, 6,

7, 8, 9, 10,

11, 12, 18,

14,
From this it will be seen that wmost of these holes will be
needed in the near future to test out the general ascheme and
possibilities of tﬁn digtrict and properties., One drill is
now being used en the surface om Struoture No. 1, after which
it will be moved omto the P13-.379 surface work. Amother is
drilling on structure ¥o., £,wvith the intention of using it on
Fos. 5, and 4, BSo, it vill be seen that other diamond drills
could be used to good advantage for testing out the arses 3,
4, and 5, with ¢ possidbly deferred umtil suitable arrenge-
aagta regarding ﬁrmpwrtiat shall have bepn concluded.
&ﬁé&t&«n&k drills to hasten the progras will be heeded if the
results of drilling Ares ¥o. 2 are favorable. I% should be
pogsible to ua;m schemes for the use snd supplying of at least

2 » 0 @

tvo others..



The locations of collars, bearings and slopes of

holes for the fourteen structures recommended to be drilled
first are given in the following:

Directions and £lopes of Diamond Drill Holes From Smrface in
Recommended Areas:

A X iR % g
RUNPYP ¥ Ny B NANE

goubted main foot wall body of Alaskite. Mamy of them will be

No. 118, mow drilling
Fo. 120, now drilling

H¥ side of Road Oulech, spotted
E¥ side of Road Gulch, spotted

1,300 fest down Wasson Oulch
from Wesson Portal

2,900 feet down Wasson Gulch
from Vasson Portal, them 8 36 B
200 feet

About 2 38 B, £50 feel from center
Canyon Crest Vorkings

From Rast Corner Camyon Crest,
8 B2 B, 375 feet

£,000 8 - 12,080 ¥
4,360 N - 7,200 E

- Btrue
Bo,
1
2
5
4
]
6
v
8
10 630 ¥ - 9,335 ¥
11 240 Bi- 18,575 B
12 835 8 - 12,835
13
14

i35

8lope,dowm,
Bearing d i
¥ 8ow 435
HaAS Y 45
Fasy 80
Due South 80
845 ¥ 60
g 4B W 80
g e8 v 4]
cEo8Y 5
sesw 70
s 80w éo
e West 80
sTe W 60
g 62w 85

All of these holes should be drilled well into the un-

deeper than 500 feot, Those likely to be shallow are: 1, 200

feet; 7, 8, 9, snd 10, likely to vary from 200 feet to deeper;

11, 12, and 1% may be from 200 to 400 feot aamp.’
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SUMMARY

l. HMake cortain of the scquirement of Hohawk Xo. 3
before proceeding far with the prospecting in Ares No., 2 of the
outaide groumnd,

£, Make certaim of the sequirement of the Calumet
properties in @reat Qulch before proceeding far with the
prospecting in Area No. 4.

3. For the grestest profits for all concerned it
would be well to do all possible to consolidate all the prop-
erties under ome unified management and system of mining,
milling, end mﬂm&iﬁnny services,

4. TIrrespsctive of geologic ideas, existing plans
for work, and other ideas, it will be well at all times to
follow all showings of quartz of the ore type, u:@»&iully ir
it has or is likely to have appreciable waluss,

- n%mvévwr possible it will be desirable to pro-
cede any extensive miming explurutiun'withlruaanmnblw amounts
of diamond drilling,

€. In sccordamee with the plans of the mansgement,
the diamond ﬁrillﬂag of the southeastern part of the Mammoth
Mine should be contimued for the purpese of finding, especially
in the hanging, sdditiomnal produetive beds.

M The same should apply to the northwestern part
of the Mammoth.

8. The mining exploration tu the morthwest of *asgow
on elevations likely to be fruitful, to be supplied from =
contral raise llke *Z380%, should be put into offect, even in
portions, as rapidly ss practicable. Best results will be
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obtained by using the top of the Mary Limestone as a drifting
bed.

#, In a similar mammer exploration should be con-
tinued downward with the "3380% below the ¥ary Level, thus
making it a new Main Vinze.

10. The prospecting now under way in the Lease by
the mansgement should be continued.

11, PFirst attention should be given in the outside
ground to the first five sreas listed. If favorable results
are obtained in Area No. 2, then a prospect shaft should be
sunk there. At the same time drilling in other areas should
be intensified, which in turm would be followed by mining
exploration on obtaining fsvorable results.

CONCLUSTIONS
The genaral outleok for the properties is good

under present comditioms, It is believed that the prineiples
discussed herein will de helpful in leading to a rapid and
ordlorly detersination of any ore bodies they contain.

Yery truly yours,

S
N

;o
John /0. Barry,
Con: ‘ﬁing Wining Geologist and Bngineer
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