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Report on the Geology of
THE BRTTY O'NEAL MINE

SIZUATION.
The Betty O0'Heal Mine is situated about

twelve miles south of Battle Mountain, at the base of
the mountains that form the casstern side of the Reose
River Valley.

ISTORY .

The original discovery was made about 1880,
on the Betty O'eal vein., In 1882, the mine was being
worked as & prospect, and waes producing P28,000 per
month, when an acoident resulted in the shutting
down of the mine, Ho other work of importence was
done on the property until it was reopened by the
present owmers in 1920, Since that time the mine hes
been worked continuously.

The Star Grove, Morning Star, Pittsburg,
and Dean were other esrly day mines in the vicinity.

BQUIRCNE,

The mine is worked mostly through tunnels,
but the old Betty 0'Neal shaeft is used as & service




shaft for the 150 and 260 levels, These features
are fully illustrated on the sccompanying mape.

The mine is fully equipped with air come
preasors, electiris haulage motors, and the usual
maghinery required for & mine of ite kind,

The mill is thoroughly well built, modern
plant operating under the oil flotation prineiple,
Power is genorated by Semi-Diesel engines, By reason
of an ore wmsually smenable to treatment by flotation,
‘nd good milling practice, the excellent recovery is
made of 98% of the values,

The following table gives the production
since the mill was started in 1922:

Wﬁ.%&ﬂm

1922 4,812 14,10 oz, 63,749 0z, § 54,066
1923 38,150 19,06 osm. 665,040 oz, 438,057
1924 28,982 19,66 oz, 483,265 oz, 271,477
1926 83,290 23,49 oz. 506,500 oz, 313,602
:36‘”.’ 23,486 25,65 o3, 593,307 oz, 851,148
Totals 118,720 2,511,869 oz, §1,428,250

Average grade of concentrate January-October 1926:
| 429,02 oz. per ton
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GEOLOGY
SEDIMENTARY ROGKS,

The country consists of & tilted bloeck of
Peleosoie sedimentary rocks, intruded by igneous
dikes. The general strike of the strata is N 45
degrees V eand the dip 35 degrees to 45 degreecs north-
cast,

The sedimentary rocks are well bedded shale,
sandstone, chert, quartzite, and limestone., MNost of
them are eolored black with graphite. The entire west
side of the mountein, snd the entire exposure in lLewis
Ganyon to the east are mede up of these rocks, so that
without heving made any attempt to measure them, it
is 8till safe to say that they are several thousand feet
thick, v

IGNEOUS ROCKS.

The igneous rocks are in the form of dikes,
that cut seross the sedimentsry strata in & northe
eastorly direction. For convenience of reference,
they sre hereafter mentioned es A-porphyry, Beporphyry,
rhyolite dike, and grano-diorite dike.

A-Porphyry.

The A-porphyry is an exeeedingly fine-gruined

igneous rook thot is exposed in the form of dikes




in the 6th level footwall crosscut, on the 150 level
west of the Zstelle vein, in the Getehell tunnel,

and in numerous other places, On the surfsce the rogk
is found eas a dike some B00 ft. wide, crossing the
npher.part of the Betty O'Nesl guleh, below the pro-
minent chert bluffs near the summit, This dike has
probably not yet been cut by the Getehell tunnel.

The rock is usually altered to a gray or
brown color in which condition it ean ezsily be mise~
taken for dense limestone. In the 5th level footwall
orossout, it ocours in plsces in a less sltered form,
as & black rock with light-colored spots. Specimen
33 represents the commonest alterod form of the rook
underground. Specimen 54 le less common, and specimen
38 is the lesst altered form seen, Speeimen 35 closely
resembles specimen 36, which ies a fine grained lime-
stone containing e large proportion of fine guarts send.
The distinetion botween these two osn be made by
examining the wetted surface of fresh fraotures with
the aid of a good hand lens, and also by observing the
bedding plenes in the sedimentary roek, The A-harph;ry
is maasive, and is, of eourse, free Ifrom bedding, The
compérison of doubtful speeimens with known specimens
in daylight will be found useful, In some specimens
the erystalline structure can be seen with a lens,
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Under the misromcope, specimen 38 shows &
fine felted mass of feldspars, ferro-magnesisn minerals,
and magnetite, An exsct determination of the species
wes not mede, but the rock has approximately the come
position of andesite., Specimens 33 and 34 ere decom=
posed forms of specimen 38,

Specimen 32, is from the surface between the
outorop of the Estells vein and the chert bluffs at
the summit, The rock looks bleck end fresh, but shows
eonsiderable decomposition under the microscope. This
rock has the same general compoaition as 38, but there
ere sufficient differences to suggest that it is from
a8 different dike.

Speecimen 21, from the 150 level sbout 200 £t,
southesst of the Betty shaft, is an igneous roock, too
highly altered for exaect identification, but it is
thought to be a form of the A-porphyry end hes been so
mépped. Specimen 8 is a light brown semi-glassy roak
with a distinetive ropy flow structure, It ia found
in the southerly workings on the 4th snd 150 levels,
The rock was mapped with the A-porphyry, with the idee
thet it mey be & phsse Of the A-porphyry that was in
motion while etill in a partly cooled, pasty condition;
but it is recognimed that the rock may be a separste
dike. These two rooke, No., 8 and Hos 21, are included
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in the area mapped se A-porphyry, but the area that
they represent forms & very small proportion of the
unquestionable Ae-porphyry, so that even if the identie
fication is wrong, the error thereby introduced will
hnit no bearing on the interpretation of the geology.

The close resemblance between specimens 21
and 23 should be noted, Twenty-one is A=porphyry and
23 ie sandstone, although in the hand specimen, specie
men 23 looke mugh like sltered andesite.

Phe A-porphyry is the most difficult of all
the rocks to distinquish, becsuse of ite fine grain,
and beesuse of the olose resemblance of some of its
&ltered pheses to dense linestones It is for this
reason, and %o sesist in mepping the geology of new
development work, that the eharsctoristics of the rock
have heen thns fully discusased,

Speecimens 8, 21, 32, 33, 34, 30 are from the
A-porphyrye. Hicrosecopic thin seetions of thease spoci-
mens were made and examined,

B-Toxphywy.

The Beporphyry is exposed in the crosscut
near the portal of Nos 4 tumnel, =md in No, 1 north
erogscut of the Getehell tunnel, It is so highly altered
that its original character cennot be determined., In
its present state the roeck consists entirely of
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slteration productss It ean usually be distinquished
by the presence of light brown, bleached, micsceous
remnanta of what was originelly biotite, It has no
quartz phenocrysts,
' A surface outerop of the rock can be seen

in the form of & northessterly dike, at & point shout
200 ft, ¥ 10 degrees E from the portal of No, 4 tunnel,
Rhyolite Dikes

The rhyolite is exposed on all levels execept
the 75 levels It is in the form of & dike on the hange
ing wall side of the vein; almost pasrallel to the vein
but net in direct ocontact with it, The rock is of &
white, or in some places, of a faint greenish color,
1t consists largely of alteration produots, but con-
tains numerous querts phenoerysts. Originslly it was
& rhyolite eontaining quarts phenveryste in s felesitie
groundmass, It is an easy rock to identifys The
alteration procevsses have so softened the rock it is
very unatable and ocaves readily,
Sxeno~iorite Porphyry

This rock is represented by specimens 36
and b6y It ocours in the form of nerrow dikes, seen
on the 5th =md 75 levela, "The rock contains phenoe
eryets of quarts, feldspar, and biotite in & finely
erystailine groundmass, It is the rook thet forms the
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long northeasterly dike with the outstanding outerep
in the Betty O'Neal Canyon sbove the mine,

BAUISING,

Hio faults of major importance have occurred
subsequent to the formatiom of the veins, within the
ares mapped; but pre-minersl fasults sre common, The
main Hetella veinefissure is & fault that wes formed by
forces attendant upon the intrusion end contraction of
the igneous dikess This fissure feults the A-porphyry
dike, but does not fault the rhyolite dikes, It was
formed in the interval between these two intrusions,
liost of the faults and gouge seams of low sngle aud
neariy horisontal dip were formed by the "crowding
aside"” and pushing forees of the intrusionsa.

The heavy gouges, 20 common sbove end below
the rhyelite dike and intersecting the dike, &re due
to the brittie end easily decomposed character of the
dike rocks These brescks are both pre-mimeral, end post-
minersls Their pre-mineral cheracter is shown by their
having been cemented with quwﬁ veines, Their poate
mineral components have resulted in the common bresking
and erushing of the veins., The heavy gouges found
around +the 0ld "Porphyry workings” of the 150 level
are the result firet of attrition by movement, and
next by decomposition of the crushed rocks., The




formation of these "greasy" gouges, and the contrace
tion of the rhyolite mass through loahhing. induced
8till farther movement of the already shattered
rhyolite; so thet the ground in the vicinity of this
1n§rusinn is in most pleges a muddy gouge.

The ¥hyolite itself is thoroughly crushed and
the seams are filled with clay and micaceous decom=
position products. The result of this condition and
the fasulting is that the rock forms very unstable
walls for mine workings, and mu=t be tiubered,

The low-angle fault that appesrs to cut off
the Bstelle vein in the northerly workings is probably
a gouge near the bottom of the rhyolite dike and
parallel to it,

Altogether the gouges and feults in ond
near the rhyolite appesr to be local, and confined to
the vieinity of the dike., It is the decomposition of
the dike and the nearby orushed material that makes

them seem large.

INS
The orebearing veins were formed in two
stages, The carliest stage was merked by the formation
of barite, carrying 1little or no silver, end the seoond
stage by the introduction of orebearing quartas.




The berite is far less in volume than the
quarts., Tt is most noticeable &8 lenses, sometimes
two or three feet thick. In genoral, it is & gommon
constituent of the ore, though not in large propore
tion.. It sometimes cerrios emall bunches of tetra-
hedrite, but does not often form ore. The barite
ususlly ocours in the seme fissure with quarts, the
quartz overlapping the barite or surrounding broken
frogments of it,

The veins are made up prineipelly of querts,
with & smell emount of caleite. The quarts is white
and much of 1t is of "sugary" texture. The calcite
ie sometiues pink with intererystallised rhodochrosite.

The ore minerals are argentiferous tetrashe-
drite snd gelsna, snd sphalerite, ILittle is known
about the silver content of the sphalerite, but it
prebahly'aeptainn silver. 9he three nminerals are
closely assocliated hnd usually ocour together, s&lthough
the tetrshedrite sometimes forms in seams end nasses
up to 8 or 3 £4, thicke On close inepection specimens
of these tetrahedrite masses are seen to contain
considerable included yuarts, Pyrite occurs in the
ore only in small gquentity,.

The prineipal value of the ore is in its
@ilver contents The gold value is very low. A
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typieal shipment of 39 tons of concentrate assayed:
Gold +03 oz, per ton
Silver 427,95 oz

Copper 2.3 %
Lead 8435%
%ine 1046 b
Iron 13,65%

Sul phur 22,6 %
Insoluble 24,6 %

TE VEIN.

The Hatells vein wes formed by the intro-
duotion of quertz elong compound fissure or narrow
gone of fissuring., There is usually & gouge wall on
the hanging well, and often also on the footwall,
and frequently where the vein is wide there &are one
or more intermediste gouges or "false walls".

The vein meintains a straight courase of about
s 30 W for 800 £t. on the 4th-Bth level, snd is of
milling grede for practically all of thie distance,

At the southerly end of this stretech of ore, the
rhyolite dike, or possibly enly & branch of it, swings
direotiy to the south, cuts acroass the normel line of
the HZetella vein. As the vein spprosches the rhyolite,
the fissure, instesd of cutting through the intrusive
rock, splits into two branches, both of which turn
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parallel to the rhyolite and continue in that direc-
tion..leuving the rhyolite on the hahging well aide,
Shortly after msking the turn to the south the two
branches enter the A-porphyry dike, snd have the
1shaouu rogk on one or both walle, This seems to be

an unfavorable condition, snd the orebodies do not

persist in these branches of the vein, Conditions are .

8imiler on the south ends of the winze level, 75
level and 150 level, as far as they have been driven,
in that the veln weskens where it gots into the Ae
porphyrye It will be seen on the maps that on each
suceessively deeper level, the vein encounters the
A-porphyry farther to the nmorth and that this cir-
cumstance marks approximately the southern limits of
the important orebodies,

To the north, a caved drift prevented the
inspection of the end of the ore in that direction,
but as far ss could be smscertained, the vein mnd the
ore became weaker morth of the cave, On the surface,
a seriens of open cuta on the outerop expose the vein
at about the north edge of the map, They show the
vein, toowesk and low in ailver to mine, but there
are some atresks of good silver ore, While the
chances of finiing profitable ore to the north on the
5th level are none too good, some further work in
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that direction would be sdvissble and & recommenda-
tion for this purpose is made,

In the north end of the winze level, the
vein and orebodies are strong end of gzood grade, but
théy terminate ageinst a strong gouge of 20 degrees
dip. Thia is probably the footwall gouge of the
rhyolite dike, and the rhyolite could doubtless be
found & short distance sbove it. The termination of
the vein egaeinst the gouge is not such ss to indicate
faulting of the vein, but rather the terminstion of
the vein against & pre-mineral gouge. A the quarts
approsches the cross-wall, it turns and follows under
the interrupting gouge for e short distsmnce and grad-
ually thins out to nothing. There is no crushing of
the vein at the erossewall, nor eny line of broken
and dragged vein fragments lesding away from the
interruption, such as would be found if the vein it-
self were broken oif by a feult,

The same low-angle gouge sppeers below the
rhyolite at the north end of the 75 lavel, but the
oreshoot terminates before resehing it. On this level
the orebody meets and turns northwest along & south-
westerly @ipping crosewsll, on which some very good
ore occurs, but no ore is found farther north, This

sane nérthwout erosswall terminates the oreshoot on
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the 150 level; while it does not carry much ore on
the 150 level, it does show some z0od ore on the 75
level, and it is on this well that the high grsde
orebody oocurs that is now being mined on the winze
levels On the 150 level thie crosswall becomes
longer and is fairly well sligned in & long ere,
with the footwall frecture of the Zetella vein-fracture
system,

Ho work hes been done on the 260 level to
find the Estelles oreshoot, snd such work ss has bean
done in the Getohell tumnel hss failed to find it,

BEPTY VEIN,

The Betty vein strikes southeast snd dips
to the northesst, It is the vein on which the earliost
discovery was mede, ond on which work was done in the
'80'ss There is mo much eaving in the old-time worke
inge that the vein can now be seen in dnly & few spots,
In the Powder Tumnel, the vein veries f£rom emall
stringers to widtha of 2 and 3 f£t,, with varying dips
to the norths A emall stope is exposed., The tunnel
is caved about 250 7t., from the portel, but the maps
show that it extended over the old "Porphyry workings"
t0o where theve ara.old atopes above the flat vein of
the 150 level, The 1nd1¢lt16na are that the Betty
vein is & steep vein that rises out of the flet
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"Porphyry vein’ end passes up through the rhyolite
dike into the sedimentary rocks., Vith the present
limited knowledge of the old workiags, it is impossible
to correlate all the ore of the old mine with the
Bofty vein aas seen in the Fowder tunnel, and it seems
likoly that there sre seversl veins that rise from
the flat "Porphyry vein", The vein stoped sbove the
south drift from the shaft on the 150 level seems too
far north to be the vein mined in the Powder Tunnel.
The work recommended under 150-2 is for
the purpose of developing the posaibility of another
vein to the northeesst, It is probable that the old
Betty vein is pretty well worked out,

PORPEYRY or PLA® VAIN,

The "Porphyry vein", is in the main a flat
or rolling vein below the rhyolite dike. The veinis
eonasiderably faulted by heasvy gouges, slong meny of
which veins have been formei, As far as known, the
vein exists within & horizontsl eres of 175 £t, by
200 £t., but it mey be more extensive, The vein wes
clearly formed in two periods, in the earliest of
whieh barite predominated, o silver ore was seen
in the vein of this periocd. In several places &
sheet of later orebearing guarta, 2 inches to 8 inches
thiok can be seen immediately below the earlier vein,
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and elso in stringers up to 1 £t, in width, ocutting
up through the barite, or filling erscks in the
shattered earlier vein. All of the ore minerals,
tetrahedrite, galena end sphelerite can be found

in this quarts, and it is on local concentrations of
this kind that the smell stopes of the porphyry worke
ings were mined., These oraﬁodios were bunchy snd not
extensive, but they mrried good ore., The orebodies
of the 260 level are downwerd extensions of the pore
phyry orebodies, asmooiated with & lower sheet of
porphyry, and probably comnected with the porphyry vein
0! the 150 level,

This "porphyry vein" is worth further develop-
ment, especially in respect to ite possible extensions
in the form of stecpor veins, The chances for find ing
ore would seem to be best in veins bresking eway from
the flat vein, if such can be found, The Betty vein
wes of this nature,

HPL CZ OPF WALL ROCKS ON THE ORRZSHOODS

Quartsite end sandy limestone form the walls
0f the larger orebodies, and these roeks appear o be
by far the most fsvorable for ore, ‘he ore has
deposited less freely in the shales and cherts, and
there is prastically mo ore in the porphyries. The
fissures leading into the A-porphyry show streaks and
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small bunches of ore but praetically no ore that osn
be mined, |

The guartzite is & brittle rock that shatters
readily, but does not decompose into mude The material
that coments the sand grains is not entirely quarts,

80 thet the rock is the more resdily attacked by the

vein forming solutions, and replaced by vein querts anﬁ
ores 4w & result of these properties, when the course
0f the vein passed through shattered quartszite it
permeated the mess and formed wide orcbodies, vhere
the No, § tunnel cuts the vein, the orebody, formed
under these conditions was stoped 60 %, wide, and
other wide orebodies were formed in this way on the
winge level and the 75 level,

After the Gotuhall/EE::%: through the porphyry
dike, 1t continues through 100 f£t, of orushed black
graphitie shale, 50 ft. of Beporphyry on the north side,
and then into the A-porphyry. Between Nos 1 and No, 2
erossouts, the A-porphyry seems to lie flat, with
bleck shale above, and the gontset marked by & flat
barite vein 6 to 18 inches thick., Bedded limestone
appears for & short djetence st No. £ crosscut, and
then the tunnel enters the mein messe of the A«porphyry
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and continues in it for 260 ft, From No. 3 cross-
cut to the fage, the tumnel is in carboneceous cherts
and shele,

_ The Hatella voin, had it continued downward
shbuld have appeared between crosscuits No, 1 and Ho,
3, but no fissure was found corresponding to the vein,
A fletly dipping lens of ore wes found under the
rhyolite in crosscut 1-3, which yielded about 300 tons
of 22 0z. ores, HNorthorly striking stringers of gquarts
carrying some silver velue werc found for the next
300 f%., end one of themse at the foot of the orepass
shows & good though bunchy mineral ization of tetra-
hedrite and sphalerite. In No, 3 crossecut north, at
station 516 an irregunlar body of vein-type quarts was
found, with some smell bunches of ailver ore., In the
fage of the short crosscut southesst from station 317
there is & flat lying vein 8 inches thick, 1 f£t. above
the floor, that carries some goodlooking ore. No
veins were found southezst of lios 3 orosscut,

The type of querts in these smell exposures
is no different from that in similer exposures in higher
levels; sand the ore that wes found is of the seme type
and eontains no more base metals than on higher levels

The main geologicel problem in the mine at
the present time is to find the downward continuation

18,




O

of the Ratellsas oxebody, 1f there is one, on the
Getohell tunnel level, <There are two methods of
attacking the problem: first, to trace the 150
level oreshoot dowmward by first finding it by driv-
ing s erosscut north from the "wet raise” midway
between the 1560 level and the Uetohell tunmnel; snd
second, by exploratory work from the Getchell tunnel,

The crosscut from the reise should heve go
difficulty in finding the vein, VWhen the position «nd
direction of the vein sre found on the intermediate
level, it should be possible toc form some ides of where
to look for it on the Getohell twmel levels If the
strike end dlp of the 150 level is meintsined the vein
should reach the Getchell level somewhere north of
Nos 3 crosscut H, where it would be encountered by
Recs G=3, possibly terminating to the south agasinst
1800 fault; but search for the vein in this vieinity
will heve to be guided by the work on the intermediate
levels vhether or not, the “mtelle oreshoot can be
traced to the CGetehell tunnel level, & general oxe
ploration of the region north of the tumnel should be
mode, The importance of the orecbodies if found will
Juatify the work,

The oreboedios of the higher levels were
Blituated mostly below the rhyolite and in or nesr the
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the guartzite. The main guertszite strata if project-
ed downward on the genersl strike and dip of the
formation, wonld reach the CGetechell level zbout 500
ft. north of the Getchell tunnel, as shown on the
level mape The general plen of work should be to
erosscut north until the gquertzite is found, =nd then
erosscut for about 500 £t. northwesterly end south-
eanterly below the rhyolites The favorsble ground
may be esat or west of the A-porphyry, but not in the
porphyry. Bven if the Bstells fissure does not per=-
sist to this depth, some other ore channel may be
found, It iz not precticable to lay out this campaign
in detail to be followed on given lines, Such condi-
tions as the position of the dikes, stringers, faults,
etes will hesve their influence on the plan aa the
new work revesls the details of the geologye The
directions epecified in the recommendstions will do to
outline the general plan,

The theory that guildes recommendution G-l
is thut the zone of stringers on both sidos of tho Betty
Sheft may continmue northerly until they encounter sedi-
mentary roocke and then may conaonlldate and enlorge, end
meke orebodies when they resch the quartzite. G«8 is
to be driven northenat until it resches quartzites It
should be mentioned thet guertsite is not confined to
one horizon, There are nmemerous smell beds of gquartzite,
but the gquartsite in whieh the orebodies are deposited
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forms the main body of the rock for a counsiderable
thiekness, It has not been possible to messure it,

RECOMMENDATIONS FOR DEVSLOFPMUNT

4th~5%h Level
St Level=-l .
Reopen caved drift northeast of stetion
8161, Drive northeast to 120 f£t, from station
81656 and crosscut northwest for vein. The
amount of drifting on the vein will depond on
the showing mede,
Esh Level-2
At a point 656 ft, southwest from station
8111 drive & corosascut NG5W, B0 ft. into hanging
walls
8ih level=3
At & point 20 ft. southwest of atation
813€ drive & erosseout 20 ft. into the footwall,
¥inze Level
fiinge Level-l
Resume work in fece of erosscut 35 £t
from S116, Drive N4OW, 190 ft, then turn
N256E, and drive 120 £t, from turn, looking for

& northwesterly vein,
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I8 Level
Z8=1
Resume work in face of crossout near
station S84, and arivo northwest about 190
ft, farther, This is purely exploratory work
to see what is above the "flat fault™,

180 lovel
150=1
Start a erossout from the "wet raise"
near station D46, ot a point 80 ft, below 150
levely Drive N2B6E 120 ft,, =nd then erossout
H66W about B0 ft., looking for downwerd con-
tinuation of main oreshoot,
180=3
Start a crossout at D27, 30 ft, south of
Betty Shaft. Drive WBOR 60 ft., and then drive
about N10E on best looking quarts, as far as
showing justifies the exploration, Frobably
100 ft. from turn would be the minisum requirement.
150-3 |
A% point S70R from station D31, stert a
drift on etringer sone end drive northwest, This
may open some ore below old Betty stopea,
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260 level
260=1
Resume drifting st face 60 ft, south of
point 526, Drive S25W 180 ft., snd then turn .
8668, Crosseut 200 £t, in this S658 direc=-
tion. Also from face of present drift drive
& 35 ft. crosscut southessterly,
260=2
Drift northessterly on vein, starting
on northwest eide of Betty Shaft, Turn a
eroseout southeast from & point 120 ft. northe
eaat of shaft,

- | Setoholl Tunnel Level

This work consiste of crosscutting sbout
H138 from crocaént ZH, 88 indicated on the level
map, The purpose ie to open up mnd explore
the eountry to the north in the direction of the
small "pointer-veins” that are now exposed nesy
the Betty Shaft; and eventuelly to sesreh for
veins in the gquaertszite that should be found to
(iﬁ the north,s If & good lesd of quertz, or gouge
' with vein, can be found pointing north it should
be followed into the quartsite,

If the orosseut gets into the A=porphyry for
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any eongiderable distance, branch erosscuts
should be driven right and left to expose both
sidos of the dike, and alse driven well into
the sediments on both sides of it, The con-
tinuation of this work and the detsils will
depond on conditions exposed as the work pPro=-

grosses,

This ie a erosscut to be driven southe-
easterly from orosscut 2N, for s distance of
6C £, to expose the border of the A=porphyry
again, and to give further deuts regerding ite
direction,

This ie erosseutting to the north fvom
erosuent 3, It is in the region where the
Estella vein may reach the level, and if quarts
ig found, the work mey have to be coutinued
mach ferther thon ie indicated by arrows on the
mape If quarts like the irregular bunches near .
station 516 1s found further exploration should
be done to determine the relationship of these
quartz bedies to the orchodies above.

Srossout 13

The ore previousiy mined from this erosscut
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is similar in its ooccurrence to that of the
"porphyry workings" on the 150 15101. Some
further work would be advisable here, A
steep reoise should be driven neer station 83
to again out the gouge exposed in the raise
in erosseut 1N.

The ore lies closely under the rhyolite,
which is exposed in the roof of crosscut le3,
This contact ahould be cut agein to the north
from Rec. G=l,

It ie significent that all the ore
(excepting the Bet?y Vein) of the mine has
ocourred below the rhyolite, mnd for this rece
son exploration ox the Getchell level should
be kept below the rhyolite,

In meking these resommendations, it is
understood thet circumstunces ms they arise may alter
the details of the development, and that those in
echerge of the work muset use their judgment in caArYYy=-
ing out the work. A study of the geologisal meps will
probebly suggest other possibilities to your MENEZO=
ment that have not been noted here,

I regard the gountry morth of the Getehell
tunnel, where the veins should onter the quartsite,

25




)

and below the rhyolite dike, ss having good
possibilities, and it is to develop thet situation
that work on this level has been recommended.

Respectfully submitted,

9\04,“ A S Seipeas




