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General Report on the Geology of Copper Basine

The larger part of the swmer of 1919 was spent in making the topo=
graphical and geologieal map of the Copper Basin property of the Copper Canyon
Mining Cos The finished map om a scale of 300 feet to the inch covers about
nine and & Ralf square miles. In addition the geology of the major Dm on
the property was mapped in detail, a study made of the possibilities of future
water supply and various minoy examinations made of nearby properties of possible
future value to the companys The following is a general summary of the results
attained and such recomendations as are justified by our present kmowledge.

The rocks of this area can be subdivided into three natural groupsg the
sedimentary rocks, chiefly micacecus sandstone, quartgite shales and limestonesy
the intrusive igneous rooks, & series of guarts monzomite dikesj amd-the extrusive
igneous rocks, a flow of rhyolite eovering Elephant Head ridge and adjecent hills
in the eastern corner of the property. In addition the areas so deeply cuvered
with the surface gravels that the peological features of the bed rook were ob-
soured, was mapped as allivium.

Sedimentary Rogks.  The sedimentary rocks belomg to & thick series comprising

the bulk of Battle Mountain.ilgeneral section &8 given by J.JLEA11 in Bulletin

B9 UsBeGeBe 18 as followss
Thin and thick medium gray limestones 2000 feot,

Modium and fine grained, red brown comglomerate
with red and yellow micageous sandstone at top 1600 feet,

Vitrous white guartsite, weathers in red and
browvn golors 1000 feet,

Blagk shales with red sandstome at top thicikmess unknowne

48 the general structure of the mountain mass 18 that of an oroded dome
the younger rocks appear on the flanks. The ares controlled by the company lies
on the north eastern slope of the mountain and the rotks exposed belong only to
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the two upper groups of the general sections

In the ares recently mapped the limestone oscurs east of a line rumning
nearly due south from the Elvira claim though the Blue Bird, in attempt was made
to find and distingmish & line of domareation between the limestone and under—
lying sandstone, but as they gradually merged though Glo 300 ~400 foot tramsition
gone of oaloareous sandstope snd shales and hod been loeally altered with the
warying intensity no mapable boundsiy. could be recogniseds

The limestome is typically massive,dark grey %o drad in color, and with
1ittle evidence of bedding. vocasionally thin seams of pure vhite @peRL
erossing A% various anglese In the ni11 just beyond the north end of the Dipper
¢laim, the limestone contalns numersus lenses of chert up to & inches in width.
For the most part, however, the limestons weathers into # yellow shaly fragment
that resembles a calcarecus ahale. A tunnel at t}w nporth end of the Copper Prise
Nosl olaim is driven mortherly imto a& hill whose gurface is completely covered
with yellow shaly fragmentse In the first 20 feet of the tummel the gradual chonge
grom the yellow shaly phase of the 1imestone $o the massive dradb phase may be
observeds inother example of the gradation between the two phages may be ceen at
the ridge north of the Jurprise Tunnel. The west slope of the ridge is formed by
the massive dvab colored limestone, while the east slope §8 covered with the yellow
ghaly chages Om this hill Just over the orest of the ridge, typloal fossils of

remmsylvenisn age (the coal forming oeriod of eastorn UsSe) oscur peorly preserved

in the shaly limestones

The sendgtons underlyicg the :m;tm is typieally dark brown and mica=
ceous when fresh und unaltored, and cover the ares west of the lime jJoining the
sivire diffBiue Bird claims. is & rale the individual beds ave from 1 0 3 goot in
thickness snd frequently chenge frof & CORFse conglomerate to a fine grained shaly
pandstones At the top the shaly beds predominate and become more and more caloareocus

until the merge with the massive limestone aboves




The sedimentary rocks dip gently to the east with a strike &f a m«m
east of notlh. In the ove bearing area, sheeting has developed in aympathy with
the major faulting of the ares that so closely simlates bedding that it is easily
mistaken for bedding planese. This sheeting dips east ghout 46 degreecs and were it
not for the observatioms made curside the ~ineralized wﬁe would be comsidered
86 the dip of the sedimemtary rocks. The true dip is about 20 dogrees however, and
a8 the section is duplicsted to some extent by the north and south faults, only
about 1500 feet of the sedimentary column is represent on the peopertys

Introded into the sedimentary rocks arXe numorous
dikes of irrvegular masses of quarts monsénite porphyrye In the weatern half of the
ares the dikes have & rother constamt strile of north 10 degrees west, wAile in the
eastern half they run nearly east and wosts vhem fresh, the porphyry is dark green
in eolor with fi"large lavge arystals of quarts and foldsper inbedded in & finely
erystalline grondmass of feldspar, horublends, Blotite and quartss There is consid~
erable varistion in the relative amownts of the @ifferent minerals, not only in
the different dikes, but in the same dike from place topslaces At one point the
foldspars may be mednly orthoslase, while elseshere the pagloclase feldspar pre=
dominate. Purther the biotide may be dominsnt at one plage and be entirely lacking
a short distance swaye A8 the classification of the ignecus rocks is based wpon ‘

glifica composition, hand s-ecinens collected st dlfferent points may

Yo classified as granite, quarts diurite or quarts momsonite and t.m varieties as
blotite or hornblende depending on which combinition of minerals forms the higher
proportions of the different samples. is all of the mimerals wsually ocour with the
two olassec of feldspars, approximately B equal ;;mportim, the dikes are correct~
1y determined as quarts monzonite porphyyy even though lJocally they may not conform
strickly to this classificatione

The dices vary in width from & few feet to ovey 200 foot in exceptional

instancess A8 & rule the dikes in the western half are about 100 feet wide while

those 1n the esstorn half ave from 20 to 40 feet in thicknesse




*u:min@ to the lack of wndergrownd develoyment the general dip of the dikes 18
wnknown, but such as have boen out are usually from 20 to 60 degrees.

Daring the earlier stages in the work it was thought possible to distinguish
petwoen two types of dikes, the earlier, mach altered and gharasterised by irrogular
pommdaries, the rounded and rushed erystals of quarbe cocasionalldiiall rectangular
masses of kaolin spparently altered feldspar and sbundant serigites and the other
or latfor porphyry that contained large oryetals of orthoolase with well defined walls
and goarse blotite or hornblende. Byentually 1t was gound that the early porphy¥y
wos in part offshoots and spurs from tho dikes proper and in part was a metamorphic
phase of the sedimentary rockse As the copper ores wero associated with both tynes
of porphyry snd it was definately proven that they were gontemnoranecus, this
hypothesis had to be abandoneds

Horth of the Vail group ave two large areas of sorphyry roughly elroular
in outline and approximately 2000 feet in diameter. These scem to be the necleus
evom which the dikes rodistes Here all gradations betveen the aifferent yhases of ¥hy'
porphyry may bo observeds The westorn mass is dorier eolored and freshers Both
masses have mumeyous graing and bumohes of guarts with a granulor sugary texture
and segregations of dark fine grained diorites

in gemeral the phemocrysts of the porphyry are large rounded orystals of
quarts, rectangmlar erystals of orthoclase, lath sheped crystals of plagloclase
feldspar, and mtm-a of Liotite and hormblends in varying proportions. The
groundmass ia finely orystaline and compoged of the same minerals. The eastern
mass hes a lighter colored groundmass on acgount of a partial alteratiom of
goldspar to sericite, a fine grained variety of musgovite or shite micas Seams and
gpecks of limonite stain the porphyry light yellow in placess A similar triangular
mass of the porphyry coeours om the top of the Righ nil1l Just nowth of the Contention
Shafte

the effect of the imtrusion of the pprohyry on the sedimentary rocks varies

greatly from point to point depending in pert on the irregularities in the distri~

tution and compositions of the emandtions of the codling
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popphyry mosoes, ond in sart to the variation, Both physiesl snd chemigal, in the
sodineutary rosis themselvess The limoston disclays the grester warlely of yhases
46 Simos the 1ime wes Simly epleced by She silicia produsing  Yery fine Sews
seved, hard, porce:anecusy ight grey Todks Again o Jight yellew o brow garmet
whs substituted foming o gerd fine Sextered light yellowish or gremnish yookyow
the guued opyatals muy b6 of copsiderable sise giving o gramular textrs Parthor
opldote nay have buon dewveliped giving the varl e shades of green from o deight
yellowish green shode to & Gull daxk greon of the fommation of the white £1bwous
minerals,trenclite sxd wallastonite shauged the pook 20 & watted sass of Almy |

white or llght oream eolops A times the limestone hae beer. sinly seeryetaliscd

iute & sass of very coaresly Systeline caloites
The Fivirs tummsl cffers an excellent opporamity to study the different

phasss of metamcrphism of the limeutonge Hove the difforest phoscs ey Loy M
ot times witbin shares of & §mare FoOR, go vapid o the ohangie memwm
tumnel Lo mawmmmmmwmmmmmaw:mm
pees on the diwe propere This rase i o dags grownish, Ooureely arystuiine, oven
groivod rodk swposed of aotinotite,bicuite, epidote, magnetibu, aud piagiotlase
foldapars Host of the magwss of astinotite sud opldote hes the cutline of home
blends indicsting the fercor esence of the tabor and it is evidend Hhat the Fook
was formally the dioritie ghase of the sorgyrge Such bopdey sones, vhile Bot
gommon, bave been Pecoguised in may instanoes in other leealities mad may de due
either to o loeal ehenge in the cumpositisn of the eoltem rodl ratexisl o sertain
minerais appsteliles out mire rapldly then ke othare oFy though fosion and sonime
fiation of & portien of the imwded llcestounesy & setwnzly of wimate winlets
and desemiusted graluo of Srom sulphide pyrskotiite ead pyrite, ent the dorite
useally with o naprow borcer of bieached sad sitered wosk on either eides These
pepresent the 7inal produst of the selidification of the roOk BOOBe

‘he dikus in Sho sandstumes and shales hes slsilesly produded soveral Qiffers
ant types of sitorutione Wherc the sandetones were originally vesrly Dere quarts
the introduotion of additional mm noa changed them to whibe,hord,snd toogh




qnmaﬁs. Uhen ivon wag present in considerable guantitios the sedimentary

rook was chemged to a felted mass of the green miga, chiorite, containing messes

individnal graing of pyrite. Prequently such silica as entered the rook crystalise

ed in loecal spots”as large orystals of guarts and gave the rock & porphyroid ap~

pearange that makes it very difficult if not impossidle at tlmm distinguish it
- from the true porphyry.

These areas of pseudo-poNnlyry ‘ocem' almost exclusively as border sones
along true dikess Alomg the northerm border of the property in the Boyde~ Bray
group nemercus instanoes were noted vhere as the dikes disappeared under the
ridge the border phase contimied o for 20 to 160 feets In the Hweet Narie the
bulk of the ore developed is found either in the "pseudo=porphryr” or the related
ehlorite rockse. Yot somo of the ccourances of similar rook encountered here have
the form of dikes and were apparently syurs of offuhoots from the porphyry dike
of wmguestioned origin, Eﬁntmlly the only arltném that remained valid in dis~
tingnishing between the oxidiged porphyries and these "pseudo=porphyries™ were the

joliks form end the presence of vectangular masses of kaolin retaining the
erystalsoutline of feldsper from which they were doriveds The dike in the Chase
Shaft and the small dike in the waise from the south 2 west cross cut in the
oot Marie are examples of this types

%m & few occuranges of extensive aress of tie "psendo-porphyry"

atly have had several dikes involved in their formatione. 'me of these

extonds as & gone begiﬂngonthhﬁ‘m%mm&wrm along the ridge
and orossing Long Ureek continmes to the Sweet Marde. (me dike strikes parallel to

the xone east from the Vail Tunmel and interseoting the some just west of the
Chase Shaft is the dlke thet is cut by the north drifr on the 380 ' level of the
Sweet laries The dike cut im~the Rovem tummel Grossed the zome nearly at right
angles and several vther dikes cross obliquely to the wesbs

Om top of the high ridue extending #u




"c .
pordh of the Jume and Orown Point claims are two or three areas of the "pseundo=
porphyry” but slightly altered, Here the intimate relstionship between the
partislly peploced sediments and several small fresh dikes of momsomite can be
readily oveerveds ‘

mm._ xtending over o cousidersble svesjget of the bowndaries of

o i by
4 5

froup of ¢laims is a flow of hyolite from 180 to 500 feet thick

resting upon tr}h older sedimentary rocks and dikess A% the base of the flow the

mwms rocks have beon baked end their color changed t0 a deep brick red
tnammquw six feet. It 1s needless to say that this uome is without

eccnomic intoreste
The yhyolite at the base is light coloped and move OF less tuffagecus or
ashy for the lower 20 feet.ibove this 1t is glassy ond blaek with § small rounded
blebs of obsidlam ingluded amcng the orystals of quarts,owthoclaso, md blotites
The mawr «art of the flow, however is the rhyolite, which is lavender eolored,
Uil o stomy and massives The hyolite is evidently much letfer than the

mineralisetion and is tut & bayren eap rock or malapals covering

| m Numerous fanlts occur in the area :nd gewdly o saddle exists bdut hus
ovidence of from oue to several fractures erossing ite The attempt to prove their
contimuity in the sbgence of underground developmene was dissppointings (mly where
o dike oy particulayr sedimentary bed conld be fllowsd was it possible to note the
displasementse ly those that could be followed with mome dogree of confidence
wore plaged upon the maps but it should be m@“m they form but a small
minority of these presonts From such avidmt as could be gathered it may be said
in general that there are o multitude of small faults md flssures, wsually roughly
parallel and striking within a few degrees of morth opr easts Such dlsplacements as
oould be chserved are small snd comso but slight offsetss While the faults dip at
all angles the majority wers inolined betweon 40 and 60 degrecss Their chief fumction
has been tco condnot the surfage solutions and goncontrste the segondary ores.
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Eriuery Orgs.s ‘he relationship betwoen the dikes and the nrimary ore is

& wery intimete omes Aﬁi has been shown in the previous work the original copper
beardng miveral is pyrite emelosing varying amounts of muowﬂu in
grains, The pprite ogours as lrregular masses in the chlorite rogk, ss deseminated
grains in the quartszite,"psendo~porphyry” and altered shales, aud in veins and
stringers or quartszs Not only does the copper comtent wary irregularly from & trace
to ome per cent, but the relative atundanm of pyrite greatly Mpu 48 & result

i some pyrite ocuurs prectically along all the dikes it is omly in the

spots where it has segregated that the ore shoote are founde Up to the present in

the few places where the primary oros have heen encountered they have not been up
to eommercial grede, but it is Dot . all wmlikly as the development of the second-
ary cres continues that such & shoot may be discovereds Mpﬂam there are no
clews available to prediet their looation with any degree of certainty.

The cuprifercus pyrite was introduced by solutions resulting from the sol=
1difieation of t1e molten rookiNSSses that formed the dikese This s indicated by
the very close relationship of the ores to the dikes and the cocurance of the sulphides
in the dikes themselves. As &¢ times the pyrite is in veinlets in the porphyly
predicating the svliidification of the greater part of the dives before the gulphides
wore deposited, the ore bearing solutions mmet have been aotive towards the close
of the igneous eoriods

This im in harnomy with prescnt knowle@ge of the laws governing the formatiom
of dikess The molten rgs vhonfiret intruded is & solutiom containing mot only the
minorals now found im the diles, but varying amounts of water,fidvaring,bovon,iron,
coprerssulpiar and other metals. 48 this solution gools it does not recsh the phint
of saturation of all the miverals contained im it at the same time, but begins to
separate one after another sccording $o the asvent and fussibility of the different
minorals presents As o result the cuomposition of the solution comstantly changes

becoming progressiv:ly poorer in the minerals orystallising out and richer in those

retained in solutione




©
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Usnally the sulphides sud water are smong the last to separste sad the finmal
fraction of the magma to gol dify is largely composed of theses While atill at a
comparatively high Semperature, approximtely 500 to 400 degrees C..at first in the
forn of o gaseous solution, but lager ss a liguid it penetrates the pores and Gracks
of both dikes and wall rooks wnd depesits the ores, im rart as a replacement of
the minerals composing the original roaks and in part in the opem fissures sod
spagese _

A8 the wall rocks vary from péiat to point bobh in poresity and cumposition the
amount of uyrite dﬂpoaiteﬁ differe greatlys Vhere the rocks were oven and suscoptible

to replacesent the solutions hed free adoose and the prim m' oresthioots were ﬂlﬂl!ff”l-h

amownt of pyrite is small
and the ore leams Parthor thr relative smout of chaldopyrite countained in the pyrite
differs frog place tc plage, & that while more of less minersalization has takcen
place aiong the dlkes, the bodies of higher gvade primary ore are more or less locals

Of the different metemoryhic phecesiff the ssndstones and shales the ehlorite
rock seoms $0 have been the mist auncepﬁiﬁiu to mineraligstions In this type the
oupriforous pyrite coours in the larger ond move frequent messess The soft highly
altered shales and fine grained ssndstones ¢ome next in velue while the ma tight
silicecus quartszites ave usually peatically barren.

The metamoyphesed limestones, vhile mineralimed to some extont, so far have
proven to be of rather low grados This s probadly due no 8o magh to the relative=
1y slight smount of primary minerelisation, but that the different phases are all the
more or less hard and messive hindoring 80 & large degree the s¢condayry comcentration
of the copper thut is mainly respomsible for the higher grade of the ore in the
¢lastic sedimentos

: Jdggondary Opgs It has been astimated that the depth necessary for dikes snd
pgg\é:vgt &V %ﬁw to form i8 at least one ha'f mile below the surfacges Turing the
A
millions of years that have elapsed since the primary cres deposits were formed the

surfoce agencies have beem actively removing the Govering rooks, and figally
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Prought the ore bodies within reach of the ground watele This carrying oxygen-
roscted with the sulphides,desolving the ccpper as copper sulvhates is the solw
ution resulting penetrated the deeper bodies of cupriforous pyrite the covper
renlaced the iron a-d formed the copper sulphide, chaleocites This ralsed the dop~
por comtent of the primary ores to the point where they have become commercially
valuables

The faotors goveraimg the recomsentretion of tie copper ore are the relative
amount and valwe of the primary sulpbidess the porpsity of the rocisy the amoumts
and emtent of the flssurings the presence of lmpezrvious barriers, such as, Massive,
 havd quartsite or clay filled fanlits that serve Lo conbrol aud direct the down=

ward path of surface waters.

1t is obyious that hwere the primayy ores are most abundant that the um

ary euriclment will be greatep, other fastors belng equale If, however, the rocks
surrounding them ave tight mnd impervicus to the circulating waters they will be
but slightly enriched and mrmst depend largely om thelr original copper amm for
their valuess Either the rock in which they sre conteined must be soarse grained
and opom. pored, &s is the bed of mtm.m on the 150 foot level of the Chase
Shagt in the mmber 2 Wbt drift about 60 St from the station, or subsequent
fissuring rust have opemed the rock to tho passage of the copper bearing solutions
coming from the surfaces

Oosasicmally s in the case of the main fault encowmtered at the eust in
the 120 foot 1m§athtMamuWMmmo£ome
acted s & dam forcing the surface solutions to travel through the rooks of the
hgoging walle

if development is the detormination of the surfage oonditiome that indiocate with a
falr dogree of agcuraca the locatiom of the bodiecs of commercial oress




The werk already sccomplished at the Oweet Marie and the Chase Zhafts have

ile

conclusively demonstrated that such bodios are imtimately sssoolated with the
dikoss Comsquently the looation of all the dikes om the property Xnown at presmnt
has been accuratoly plotted on the general topographioal snd peologiesl map Mi
finishods

Unf rtunatély the mere prosente of o dlke does not olways mean a body of
Gommercial ore. Whemsver such 3 body exists the dlke and edjoutning well rocks
hove veen extensively altored and softemed by the solutiohs, the oxidation of the
pyrite has left behind spots and stains of irom rust or limondte and ceonssional o
eopper stalns are pment._,&wlmﬂy all of the area where the dikes and rocks
are fresh and retain their original minerals, may be eliminated.

As the copper comtent of the nyrite verdes widely from point to poimt these
aress wih the higher grade ore should be sepsrated from deposits below commereisl
grade at presents This is much more difficult, but in gemeral wheve the pyrite is
low grade the irom stained cutcrop or gossmu is very heavy aud dsir colorved, while
the higher pereentage of copper 111 be found wmder the 1%’,%1101'“ gossan,
especially when accompanied by bright reddish spots and streaks indicating a trace

of copper omide, cuprites It is logicsal to agsume that wheye the lapger bodies
of carbonate ores are found that the curidhment of the wderlyins svifides ape

grester. Tis has been demomstrated in the Ghese and Sweet Marie Chafts, however,

it w1l be found that the bodies of sulfide ore are sitwated rmove closely to the
dikes thm are the oarbonate oress

The effect of the composition of the sedimentary yooks svems to have play-
od a considerable roll iz detemmining the location of the bodiecs of sulphide ores
In the arva of calearcous shales and limestones 1ying eagt of the Chase Shaft the
03811y replaced countyy rodk seem to have lossted the ore bodles in the walls of
the dixes rather than in the dikes themselvess On the other hand im the western ares,
where the samdstones and quartzites domimate, the salpnide ore seem to be largely
confined to the dikess The amoumt of development work in thisparticulat
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ares is not sufficient at present to demonstwate this, but sueh ag has been
done, o@specially in the Vail thaft, certainly suggest M such is the Casee

The amownt of fissuring that has taken plage is also an important factor
and should be tozen into cumsiderations the aress that give the greater promise
of emderlying ore bodies are located along and in dikes that are emtirely altered
and aoﬂxm” orosmy sud yollowish in color, with spots and semms of limomite
and cuprite, well fragtured wmid possibly faulted, and with bodies of copper car-

bonate nearbye

Por conveniemce the separate group of slaims gomprising the property will
be taken up in twm, begining with those on the esst covering the Hlephatit Head
ridgoe. These are the Polar Utar, Dippers, amd Bob OCatse By far the greater part

ofthis aren is cuvered by the flow of rhyolite and the wnderiying 1imestones ap~
pear only along the northern third of the Polayr Star and the EMN together with
the southern endst¥ the Polar Star and a ewall'sres in the southwest cormer of the
Bob Cate An amt tho value of the claime fs largely sonjectural in the abe
sonee of development below the yhyolite. There is & vein of tough brittde,milky
guarts containiut silver berafng lead cabbonate with stains of copper and mane
genone which sppoars nesy the e-st side 1ine of the Divper Noe 2 about three
hundred feet westerly fyom the north east corner of the claims This vein strikes
north 10 degroes west and dips 22 degroes to the susts It has been opemed bo L me
extent in the Josation hole of sm old claim kmown a8 the Bullet Hawk, whick rung
asorost the rortherm edpe of the company claimey A eouple of ovem outs towsrds the
sorthern end of the Udprer No.d shows anocther very flat lyicg woin of emall extents
The yellow shaley limestone whdth comprises the uly sedimontayy rook exposed will
probably be more apt to contein bunches of silver lead orve than doppers Sush deve
elopment as should be dome on thege ¢lsuims will probadly be best locatod on the
Polar Oter under the Elephamt Head proper, vhere several small dikes striking

northerly are lmomm to sasss There is & pood rumnel site on either end of the

Polar Star, or the work could be from the adjourning Trund snd Uhele Tom Extention




Cooper Prize Groups The Conper Prise group comsisting of four elaims
lying to the szouth of the Hlerhint Head ridge, have cunsiderable dm‘olmt
worls alrendy dones There sre three dikxes uwhich have a general east and west strike
whish oross the side limes of the claimss The largest and most continous of these
begins in the adjourning Back Biy clalisy and pesees east mear the northern end
li_mmsﬁ Copper Prige Tos 2 and and contimmes acrost the Stromg No 2, disappear~
ing undor the rhyolite opp Just to the east cide line of the later glain. A fifty
foot chaft has bean sumk on this dike just west of the gule) om No 2 elaim 4b
this point the porghyry is well oxidized §ilitoffors consideradle promise £ & body
of desaminatoed sulphides belowsThe rocis om oitherside are heavily stalmod with

‘limonite carrying oceasiomsl Bi€H of copper carbomete sud Sihls pertioular ore

poams to be the mest romising for future development works There is o long

twmel further up the gvleh on the Woe 1 ¢laim vhich hag boen drivem west to the
intersection of & small dike cvossing the west side line from the Hecla claime TRis
tunne) ig sbout two hundred fee: long and has besn driven thro hord silicified
1imostones At sbout 150 feet in the limestone 1s bleached and poft, and contaius
considerable deseminated pyrites ‘he comtaet of the dike strikes north 20 degrees
engt, dlps thirty degroes to the sast and is slong o slips At &he 150 foot mark
there is about 6 feot ofdhinloocitimed pyrite and s sizty f£oot winge wes swmk ab
this voints The ove dise to the osst amd o £ifty foot oress cut mum at the bodtom
of the winse in this drectiom pleks up this veln again st the faces It is a rather
thoush somewhat sltered limestone contailning sm a’undunge of ohlorite and epidote
with seame of masssive pyrites & fow Lumches of which has boen chalcocitite, the
soluble copper sulphate. While thie particular locality contains a large amount
ofdessaminated pyrite, yet it &oes not appear to be as favorsble ome as the area
first montineds Another dike crosses th: mumber four ¢laim a little gouth dut
1ittle developmen: has been done alomg this dfiles

Strong Groune
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Prige and Bobest clalmee Only ome dike appesrs in this area striling east of
porth through the morthern end lime of the Uirong muwber elevens At the dase

of the ridge at the lutersection of the dike snd the west gide liue of this olalm

a rifty foottwmel has boen rum through the contaot of the dike and the limestones
A fow foet east of the tunvelsa forty foor shaft has bLogn smikks There are some
gppper earbonstes im tho fivet fow foet of both shaft and twmmel, and the porphyry
and surrounding rocits have been heavily oxidiseds Thoy have the apposrance of &
typical gussan, with spots and streaks o'r 1ight yellow limomites Uhis area scems $0
be m most favoyable looality for the future develapment of this group of clajms.

Severad of the 0ld loeation holes have beeu logated in the bright ved streak
at the base of the rhyolite, caused by the baking of the underlying rocks at the time
the hot lave flowed over the surfades This is mot a gosean and is without any
ocom;nﬂe significances The ridge covered bty Fhe Jtrong mumbers thirteen and fours
toen has & oap of siliciTied limestoues This geems to be comnected with several
fissures strilking nop WEApT, ome of which has a rather heavy gossan in the morth-
west cormer of the number fourtesns The slgnificancs of this iz at prevent problem~
aticals
Adax, Slun Rein, and Zing Lronps

The Ajax, Biws Retwy and Xing olaims are located largelyon the alluvial £11ls
of the valleys, e Simn Poins, however, Sre on the ridge of limestone dividing
the two gulchess Theve aye two tmall dikes &t the northern end of the Slmm Poin
maber one, and o long tunmel, 1033?59& 1z the gulch Just beyond the western side
line, has been driven about threo Mmdrcd feet towards the dikes. ibout half way in
there is & narrow bed of ¢haleocitised desseminated sulphides vhioh give promise of
there being further ove in the vicimity of the dikuss The tummel should be turmed
to the east and driven ithrough thedikeses At kbhe head of tf?m galeh is another dike
on the adjoining Tmpite eleim shich heads towards the main openines of the Nowthers
Light numbor two Just beyond the end line dividing the two claimss A tunnel about
fifty foet long hes been drivem in the gulch Jjust Below the saddle and sppoaches the

dixe at an angles The last fow feet of this is in & heavily improgoated bed striking
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_ paridiel with tho dikes Although there is buk 1ittle evidense of copper in ihe
tunnel comsidorable information ean be secured by turning thoe twxmel to the north
west and driving d.imef»ly to the dikes
Linds Vista, Bluebird Groun.

The edjoining Linda Vista, Oversight, BDasin Fragtiom, snd Bluobird claime
sre Jouated along the some of partiel comtact metwsorphism which extonds to the
gouthwest from the Hemrietta and Uncle Tom olaimpe The chief work om.the Bluebird
coours At the southorn and of this momes #hile the oxidiged copper minerals are
fairly abundent here, yet ig view of the dlssappointing resulis of the work dome im

other ayeas of this type of mineralisation om the property further development can

be begt postponcd for the time beoinge
There is woll defined dice roamnied m gouthern boundary of the

Hemrietta ani Uncle Pum claims, and the ﬁ' jhit the south end line of the
Hemriotta at the base of the hill eunters th.e éalke at the surfuce. The dike dips
sbout 34 degrecs to the east acd at a distange of 130 feet in the tunnely & Winze
hes boon sunk 25 feets 12 this winze were contimued 55 feetffurther 1t would iuter-
sect the hanging wall of thedikes Both the dike wad the calowrgous shals are highly
ozd&imd amd musty expecially slong the water cuurses.it the fuge of the twmel thove
is ecmsiderable pyrite bothas veins and deseninsied gralofly with a 1ittle copper
earbonate in ite Gypsum is abumdmnt and 1% is evident Lhat a aummum?‘u}a body of

gulphides was formerly ot this levels Whether the pyrite contains sufficient Gupper

to form a considerable body of ore helow gEitenly be told by further developments
One of the mest pr duotive leases on the pm mjy is logated on the top of the hill

nead the center of the Henrletta ¢laim. It will bDe well to continme the winge thro
the porphyry and 1n the light of the information gained the best method of pros=
pecting the hill can then be detormimed. At the mortherm sud of the Unsle Tom claim

the massive limestome was cut and & smoll shoot of oxldiged lead silver ore was
foand, in the lease Booated at this poivts The cAly eignificanse of this is thoe
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1% indicutes the type of ore %o be expected towards the edge of the zove of
fafluence of the dlkess The severel bodies of carbonate ore found along the

ridge ruming throwgh the Morthern Light clalim are probably wlnt»ed to the dike

on the Henriotta snd Uncle Tom claims.

The tue tlers of claims east of and including the vira sud Surprize are logated in

the 1imegtone belts The only dike observed on the surface is the on the follows &e

eross the high Rill on which the Elvira cloim is lo;:zated., and i¢ responsible for

the sone of intemse contect metamorphism on the Zvira, Copper tneenm, and Copper
Zing ¢laimss Yhil. scew chalcopyrtie and pyrite was deposifed at ;m time of the
ghange of tho limestone to garuet and epidote rock, &and conaiderable copper ORAr~
bonates ond silieate have rosulted fram thier oxidation, yet the deeper development
of the Tivira aud Sursrlzse tunnels has not dlsclosed sy cunsidersble mmount of oPws
tpparently the rocks were too tight and lmpervious to permit the secondary enrichnent
of the uvnderlying sulphides. In the meméining claims of this growp the limestone
1s fresh snd wnalteved and tho only possibility of ove of comsereial value are the
tmehes of silver-lead ove thet may oxiete

Bray~Bovd Grovms

The Brag=Boyd group is located on the northern oxtension of the Livira dike and some
of comtact rotemorphisme There is & smell tumnel with o winze at the end at the
bend of thesuleh coming from the Verdi clalme 48 nearly as could bs Judged from the
mck from the ~inze it had entered & zone of dessemimated pyrite carrying & little
gospere The main ghaft of this group is located about fourtoem hundred feet of the
trome) and followe 2 #Mesuvre striking northwest and dlpping tovards the nothhe A
large open out and tumpel hes been driven alomg & parallel fissure about three hund=
red foet south of the shafbe OSuch Pre as was produced seams to have boon mtlnly-
oxidised, and mothing comelusive could be observed om th: surfnace that womld indi-
gate they had strngkc & gome of deceeminated sulphides on the lower level of the shafts

A8 these workings are looated along & zome of comtact metamophiem our present Inow-

ledre of the poseibilities of this type is mot sufficient to warrent expectstions
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of any large bodies of ores
Srriseg clolnge

A branch fomm the gone of comtact metamorphism extends south from the Elvira
elalm through the Carissa claims fraying out at the northern end of the Pedeo snd
Daleys imch of the oxidiged coppor ores found on the CarBlisa olaime is assoclated
with this zonse

The Cupporopelis and Crown Point elsims have & thiwty foot dike vhich hes been

traged for siz hundwed foot along the eastorn side line of the Copporcpolis claime
Tho dlke is rather fresh but has been altered considerably on its zouthern halfs
The Copporopolis tummel has been driven nesrly parallel to the dike wntil it has

intersectod a fault the out~srops &t the sumsdt of the hills The face of the turmel

it ai present direotly under the point of imtersectiom of the fault and dikes The
quirtzite through which the tummel hag been driven carries & lmpge amount of dessem-
ipated pyrite which has been somewhat chalcositized at the winge, ome hindred and
fitty feel ime The fRce of the tummel is im softencd snd sltered guartgite carrying
pyrite coated with films of chalcocitey and 1t scems likely that the next few foet
of the tunmel will be im ores 1t will be well to drive & dvift along the fault to
the west wntll the dike hos been intersecteds For some unimown reasom the dike has
not yot heem intersected by the tunnel and it is probable that m dip= to the west
rather than to the cast as is indicatod by ite ocutorcps The work at this point is at
the most favoarable spol to prove the valus of this group of claimse

“here has beem no further work done since the lasgt veport in the Widow shafte
The vertical shaft just west of the incline evidently emcountered & dike which did
Bot appear on ‘ho surface and it will be well to start the eross owis previounsly
recommonded st the bottom of (he imoline to find the extent of the ore appearing thore
aud defermine the position and relatiom of the dike to the wests
Sucet davia.lbhafte

The dike cut at 'he morth end of the 120 foot lewel of the Glory Hole hae
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been traced across the olaim pagt the Chase Shaft and beyonds “he 120 food
lovel is the ost signifiomt developmest work on the propriy $het has been
dome to the present. The 4iws cut in the north drift, W 4 X out, and the N S W
has decn intersected ugain in the main oross cuts Only the casterm wall of the
dixe in the main oross ocut shows & typicel igneous oontacts The remaining walle bed
ing along the Saultss Om both sides of the dike is & zome of motamowphiem in which
the sedimentary vooks have been changed to chlorite rock comt:ining deseminated
grains and bunches of cuperfercue pyrite, togethor with quarteépyrite veins amd sty
stringerss "his mome is 100 to 200 feet wide gradually fedeing as 1t recedes in
the dikes Wheve the rodk has been fractured or opeic@raived 1t has permitted the
enrichment of the pyrite thro the oplacement of irom by the coppor carried inm
solution by the swiece vaters

The close relatiomstip of the sulrhide ores to the dixes ienhere mpparent.
There is small dike ronning slong the south wall of the 5 B W X eus, thro the
bottom of the raise and sorogs the stations A third dike ocgeurs in the south
&Fift near the south ¢ enst and each instunge the ore has been of decldedly higher
grade along the dikes The mere presente of & dike, howover, d.es not necessarily
mesn ore of comseroial grade as hos been showm im the main V X out, and it is ovident
that the ore bodies ave to be found in shoots slong the dlke pather tham as con=
tinous messess e main north Arift beyond the dike comtaing spure and stringers of
porphyry fur a distance of 60 fects As the drift was comtimned, arens of gassan and
sulphide ore sucveeded eash other in rather rapid suscessions g tho gossan is
associated with mimmor slips that huve conduoted the mome of oxidatiom down in
fingers, it is evident that the drift is about the level of the wpper boundry of
the sulphides and gives promise of the zome of secondary emvrichnent extending to
greater depths im this portion of the mines The face of the drigt at present appears
t0 be entering & fault recognized on the surface as displacing the dikey near the
north seer corner of the Widow claims As soom a8 the new shaft iz completed, the

Woe 5 W X cut should be run, the Nos 6 E X cut continued $o the maln fault some,

afiT RS- NOTT-En -ty et drd £4- oontdemed- and the §O° 7
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X aut driven west and tho maim drift contimmed wetdl the limite of the ofe
bodies are lmowns The main ¥ X eut sefms 0 be drivim lavgely in gossim, and 1%
the last 75 foot hos entively s similer sppearsuce to the new shaft about

65 feet dboys the 120 foot lovels It will be woll to drive & drift at the

260 foot mark to the somth in order to oroperly wmderstand the gourse the aiwe
has tacens This should bit the dike within 80 feet,and will sorve to locate any
bodios of ore existing near the diko at this levels The shaft sholud be sunk at
ARigpot velow the present levele Tho maim famlt will bo oub 4t the depth of
wr»t and it will be nevessary to oross out on the fifty snd humdred foot
levels thro to the west i order to get under the ore bodiess From the information
godned it osn be decided at thich level the major development will be best

ascomplishods

The ore im the Chase Sheft is very olosoly releted to & dike striking a
fow degreos west of north and & pping st an engle of 20 degrees to the easts It
has been offset by & fault passing dow: the shaft m--tmu nearly vertieal,
dipping steeply to the south above the B0 foot level, #H& to the north below
that levels ihe dike has been cut om both sides on the fowlt on the 130 level, the
porthern blogk being offset to the west sbout 30 feots On the 265 level omly the
gouth block of porphyvy has been cut at the shafi. The W No.2 K X aui was driven to
aut the fault and interseet the foot wall of the dikes IF out the fault ot the
distance of 350 feet and is mow wndor the porphyrys By eross cutting to the eust the
dixe will be inlessceted, and the ore 1368 between this eross out end the rain
north cresscut ,“ the shaft. There is snolher dixe, the one responsidle for the ore
in the Glory Hole, which passes about 100 feet south of the ghaft on the suprfuce.
This shonld have been out by the south oross out dn the 186 foot level, but a care~
ful search @ailed to dis¢lose its presences The siliciried "psewdo=porphyry” found
in the last B0 feet of the eross out is & con act metumorphic phase of the sedimemtary
rodke This eross out should be contimmed for 40 to 50 feet and if the emet and

wopt dike ie not ivtorsected in that distance, the muinm eust drift should be
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driven wndor the ﬂnaddla of the ridee vhers the dixe erosses tc the Glory Holes
The main west Adrift on this level should be continmned to prospect the ccuntry
across the gulch md at sresent appesrs to be in gossanme The di‘o encoumbeved
in this mipe is -:rotnbly & spur from the enst and west dike and & eross cut from
the main west dike on the 185 foot Rawlm.ld be driven south sbout 50 feet from

station. This wi:{l follow tho d!im wd give an opportunity to determine
the feilurs of the east and west dike to appear in its vroper positions

The Contention Shaft has been sumk in sedimentaries comtaining 2 large MAREEE

of deserdnated pyrite, and cepaslonal streaks, where this scems to be softened and
sltered, have been chalcceitized until they form wory high grade ores The croas=
outs at the bLoitom sre in similer roock amd the fuce of the north cross cut is
ghowing a decldod improvement ss it approaches the ares of high grade carbomnate

ores locsted aboves The west drift w11 intersect a fissured rome sbout thimty

feet vido in the next mo@fmah This come 18 marked on the surface by 2 very heawy

gossan-vhich carries considerable copper carbonate in the open cut near the saddle
of the ridge woste This work is very important as it will give uws information both
as to the meaning of ‘he gossan and the testing of the hypothesis that the larger

bodies of dcseminated sulphide ores oxist wnder the larger boddes of carbonates.
Owing tc the float from the triangular mass of shrphyry on top of the high hill noyrth
of the sheft it is impossidle to determine the presence of & dikxe in the viecianity
of the chart. There {8 2 dike which appears in the saddle west and Joads in the
general dired@tion of the shaft which could not be trased bayont o fow foet from
the saddlas

The grouvp of claims lying imediately morth of the campsite incluiing the
Dove, lfven, Sparrow, Heppy, Mal, end Badgers, have & dlke passing thro from the
Dove o the Mal, and vhich has been out at the face of the Raven twumnels This en=
tire tun:el from the wouth to 675 feet is im a contact metamorphie phass of the

sodinent: snd i im the dike for the last 68 feets e rooks are all highly oxidiged

and ovidently contalin stringers of guerts and pyrite, together with some
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desevinated yrite grainss Thero are occasionsdl copper stalned and it has the

a-pearange of a gonsals Svuth of the tumwl st the foot of the hill both the poy=
m and the sedimemtz comdaln gonsideradbe carbomate ores Seversl drill holes have
besn sumk in this ares and if the records are availa le they chould be abtoineds
On the surface this seems to be avery fuvorable spbt to sink o chast in the oxe
pectutioncof deweloping o consideradle body of sulphidess

Yail Grous

The claims comorising the Vail group depend for thelr value upon the results
of the development of the Vall shaffts Hore & drift has boen driven at 60 008 depth
along a fault contact between a dike and the sedimemtarigs and the porphyry cone
talning nmamervus grains of choleooeitézed pyrite sufficiently sbundant to bring it
into the clugs of ores The deift should be contimued eross cutting the dike and &
drift run along the dike Ltsell. The dike to the east is oopper stalned in xm onen
out near the @afeof the diteh md about 600 fect fwrther north in the guioche If the
dike in the Vh::ll shaft proves up, the dike to the east will be equallyagwod prospect-
ing pround.

In the Copper Queen group & similer test of the balues «f the dike 18 being
conducted in the Copper Queen shafte In the work previously dope by the leasers
thay followed ¢ fanlt striking paraldel to the dike aud dippiug at & steeper angle
vhich Mrm @d them away from the contact«The ercges ool noy belng rum chould strike
the dike within thirty feet, and its vaule sscertaimed. Several dl-es orosg the o-st~
ern half of this group aod vibersever the sedimentaries have dbeen o eped wp they have
been largely impreguated with deseminsted pyrites Prom the copper stains om the
sludge from the drill holes put im this hill 't is Infered that o considerable
body of sulphide ore is prosents The Hammond shaft should be cleoared out and opened
to inepectione

- :

The Pdisom claims lie to the wests Two emall dikes cut thro the extrems east

and west borders, but the greater part of the area is in the fvesh quavtsites A

1ittle
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gopper stain was found on the Hdisuvn claime-nesr the south gasterm cornmor and there
is a peseibility thut some o.¢ will be found at s greater depth, but at the
present stage no extensive development ile advisoble.

Desn_Leas Grottpe

m the Dean Lang growp therc are several dikes with cobper steined logal
aress in thelr civinitys Of these the pmall dkes rumning moyth west toward
the Doan Lang Woel seams to show $he more promises Probably thev bost arec to do

any work on this group will be the short imeline sunk ox the fault near the genter

of the north alde linc of the Noasl claime
Sonclusiougs .
In comolusion it may de said that the first stage §n the development of the

property is now oloseds It has been showm that large bodies of ecsily mined and
milled sulphide ores exist elosely related to the dikess These ke exist as more
or less isolated lemses oy shoots sud two at the Sweot Harie and Chasc Uhafts have
boen developed to & sufficient exteunt to prophesy o suctessiul future for the
propertys

The next stage in development is to disgover further similar bodies of ore
which but few if of like extent and velue will be required to assure the mill and

profitable operationg The geological condikiupms und:®» which these ore bodies exist
have been largely worked -out’ and the futwre work will serve to test and add to the

¢riteria necessaxy for the full interpretation of the varicuz fealures of the sur-
fages The property is now ln a very enccouraging eondition and the future devel~

opmont osn be conducted om ‘an enlarged scale with vonfidonces

Respectfully submitted,
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