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WALKER MINING COMPANY |
WALKERMINE

FORM 886 2-1.41-2M

April 17, 1941 .
H. M, HARTMAMN, MANAGER i

.

Mr. M. H. Gldel, Assistant Geologist
Anaconda Copper Mining Company
Hemnessy Bullding

Butte, Montana - ' i

Dear Mr. Gidel: Res Geology of Walker Mine.

I have given considereble thought o the questions yvou asked in your letter of
Mareh 17, 1941, and will give you umy interpretation of conditions as I have found |
them, There iz still considersble doubt in my wind, and for this reason I have

tried not to form any definite opinions that mey later be proved to be entirely

WEONL&e

1. Do we ¢9nsidar the No, 1 Main hanging wall Flasure to be pre-mineral or pogt-
mineral? (We are now almost certain this ties in with the footwall clay of the
Plute Orsbody, )

The relastion between our Main Orebody mineralization and this fissure, has been cne
| of the important geologiecal problems since the opening of the lower levels, and it
has not yet been fully debtermined., Development work along the North Orebedy 200 |
and 1000 Levels, shows that the fissure wesves in and out of the vein, without any. J
apparent displacement of quartz which suggests libtle, if eny, post-umineral move- |
ment. From this, we should not consider the Orebody strike faulted, and should not |
expect a displaced portion on the Bast slde of the Tissure lower down, The gradusl |
Adiminishment in size and grade of the vein with depth, before coming in contact with

the fissure also supports this line of thought. We could explain the presence of

brecciated "quartz along the fissure on the 900 and 1000 Levéls, as due to the slight
post-mineral adjustments thet resulted from the cocling of the granite and the sur-

vounding rocks, This brecciated quartz ls found only in places whers the veln i

right against the fissure. The present elay and breccls zone of the Pissure, {in-

aluding broken vain guartz), would in this case, be the resulb of the game adjust-

ment, In other words, the pre-mineral Tissure zone has heen roughly transversed by

a pogt-mineral adjusbment. This pagsed Trom the Tissure zone into the wall rock al

points of wemkness wherse the vein flattened and where it changed direetion in strike.

Thus, our Nos 1 hanging wall fault would be a post-mineral adjustment which followed

the original channel of the advancing ore fluids, until a change of dlp was encount-

ered at the approximats 1000 Level, and a change of strike was encountered North of

the 712 Orebody, The fracture took the line of leas® pesigtence, which carried 1%

into the hanging wall of the maln orebodies and along the footwall of Piute.

There is gquartz and mineralization in assonistion with this fissure on th? 1200 Level )
under the Central and Worth Creboedies, also on the 900 Level at Plute, which suggests
hottle necks through whieh ore flulds passed.

on the other hand, there is evidence in favor of considering the possibilities of
ore at lower levels under the present orebodies, but in my‘estimation? $hess are nob
oo sound., The fact that we have vein segments on the hanging wall side of the No. 1
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Tigsure along the North Orebody 900 and 1000 Levels, suggests & possible fault
throw, however 1200 Level developments divectly under this area are not very prom-
ising. There exists some stregks of footwall minervalization, that may get better

at depth, also there is the possibility of favorable conditions having existed along
the fissure at lower depths, that have caused ore depositions of a different type
than we have developed and mined above. RFerhaps some Diamond Drilling to cub the

fissure at lower depths should be done from the 1200 Level. I think Mr. Sales and"'“

Mr. Lyon have glven considerable thought to such a plan,

Sinece development work along the 900 Level of Plute and egpecially North of Piute,
hag indicated a zoning condition thabt may give us a hetter grads ore in the Norbhern
regions along our veln zone at greater depth, i% is my belief that it is in thias
country that rests the future of Walker Mine.

2. Is there anybthing significant about the probable zoning of schist and vein mine
erala?

There is a marked deecrease in the relative amount of pyrrhotite in association with
chaleopyrite, progressively North from the granite contact at the South end.

From my observation, there seems $0 be considerably more garneb progressively North
with the exception of the Woerth Piute Orebody, which is considerably different from
Pinte, Bt least, the gernet is much more conspicuous in lower Piute, where it occcurs
as veinlets cubting through the vein quartz as well as a dissemination throughout the
schist and the vein. The dissemination of garmet is rather common throughout the
Mine, especizlly in the wall rock where there are zones that are mors highly concen~
trated then usuale. I have generally believed that the garnet as well as the magne-
tite, are your so-called schist minerals, and are residual within the vein. However,
the eoarse garnet as it occurs in the veinlets of the lower Piute ore, seems Lo have
been introduced during a later surge of mineralization in asgoclation with Barite,
Magnebite, Chalcopyrite, also some Zeolites and Calcite.

Magnetite ie abundent in all orebodies, both in the vein and in ths wall roclk. Some
ig coarse and some is fine grained, and local concentrations may be found in any ore-

/‘,.
"

body. I imagine a microscople study would reveal a mumber of generations of magnetite.

T would not 5&? that thelrelative amounts of garnet or megnetite has any bearing on
the grade of ore,

s,

With the exception of the North Piute Ore, where chalecopyrite is deposited along the "\ .

atructure of chloritic schist, I would say that the deposition of copper minerals is

usually accompanied by silicification. It appears that veins were formed by more than

one stage of mineralization, starting with +the typical glassy quertz velin, cpntaiging
gome sulphides; +hit was later fractured and enriched by chalcopyrite beipg deposited
along the fractures., It is not uncommon to see lighter colored quartz veinlets of &
later stage, cubting through the glasay quartz vein, and these veins as a rule, carry
coarse chaleopyrite, chlorite, micas and possibly, other minsrals.
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Primary chalecoelte is very rare, and what I have seen, comes from areas that carry
bornite, Bornite 1s quite common and occurs prinecipaly as localized disseminations
along shoots in the Y12, Fiute, and North Piute Orebodies, These minerals do not .
seem %0 be asgociated with the extreme silicification that a2ceompeanies most of our
ore, but is accompanied by a chloritic alterations of the host rock that leaves it '
Alabinotly green in color. Very often the bornite occurs intergrown with approx--
imately an equal amount of chaleopyrite, and the combined minerals form small isola~
ted masses Qdisseminated in the vein., Bornite and chalcocite are not associated with-
the barite, garnet and megnetite, as they cccur in lower Piute, although there is :
some boranite in this country. I think the bornite is eariier than these minerals,

3. .Does the strike of our vein conform generallz with the bahding of the schist¥ :-.

From my cbservations, the strike and dip of the Walker Vein to the 712 Orebody, con=
forms very closely with the bapding of the schist, which averages about North 25 de-
grees West., MNorth of the point where the foobwall vein of the 712 Orebedy inter-
sects the Main vein; the Piubte and North Pilube Orebodies are off-set o the Hast,.

and their strike changes to practieslly due North,.. However, the banding of the schiast
gbi1l remains roughly North 25 degrees West, and ¢arries normal dip, {plus - minus

55 degrees), even though the orebodies flatten to 40 degrees or less..

The hanging wall of the South, Central, and North Orebodies is very often banded .
with parallsl quartz veinlete for a few feet into' the massive wall roeck, which sug~
gests a direction of shear before mineralizing flulds were introduced. This banded
structure is often apperent throughout the full width of: the veln, presenting para- -
1lel layers of quartz and schist that make up the vein. ~This is generally referred
to as "horses® of waste within the vein.  On the other hand, 'in Piute especially,
this parallel banding of quertz and schist angles to the gstrike of the orebody and
usually dips steeper than its footwall, . This banding has the pnormal North 20 degress
West, strike and roughly the normal 60 dagrées o the Tast dip, but the footwall of
the orebodies, (Piute and North Piute), are approximately Noxrth and Soudh.

These conditionsz suzgest that the original schist was banded with a North 25 degrees
Wesgt shear, but the ore fluids came in along a2 later fissure that Tollowed the band-
ing to the 712 Orebody, bubt cub across 1t whers Piute and North Piute was formeda
The guartz banding and schist structure of these two orebodles, are vgry,pronounced
and definitsely meke an angle with the footwall {strike) of the orebodies,

Thede conditions'éuggest that the banding of the SGhisf was devéloped at an earliex
date than the vein was deposited,

In conclusion, I might say that it is #ery possible that a fevorable zZoning condition
exists in conjunction with ¥Walker Mine Ore, and that lower tempergture orebodies of
botter than average grade may be found at intervals along the strike %o the North.
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I trust that these opinions are not too far from right, and thet future develop-

ments at Walker Mine will diseclose something worth
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ce = Mr, Heed
. Mr. Sales .

- Mres Lyon - > :
Mro Perry:

whilse,

Very truly yours,.

T X %M-{/f

"8. X. Droubay
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Hr. Beno He Salsg _

526 Hennessy Bullding . _ ~ Subjeet
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c VALKER MEINE -

Dony Bonos

| 2 have your levber of Apell 23vd, mg&zﬁim@;': the Welkey
—— S |

1% is ny Marsﬁam. -i:haiz e Phayor a%mi He, Daly veceive
20 seale vlueprints from the Walker frequensly whiash show agsnyd and
plase metherss S0 in ovder o hurr;f the sketches of the 900 level
and Piwte ove body 1 pwrposely omitbed this information. In the
futurs 211 mape will he @'&mp‘i@%e;

“he grade of the oxe jﬁ.é;' ealeniated by greb sempling the
sk piles In the past I have m&au}.aﬁs& the average grade of the
various ove '%meiiéﬁ uging this information whieh z obtained ot the
mim-a' The setual sboping of the ore has always resulted in the
produstion of o wuoh lower grade produst then the ssmples have indi~
onted, and T have been severely criticised, consequently I hesitate
in meking any definite statement vegarding the grede of the Valker ores

For your own information all of the samples btaken of the
Plute ore body to date aversge 2,12 per cent copper, wub it cerisinly

does not look that goode The pinke ore does nob look like the ove in

the Waln and Horth ore bodies. fmere is very 1iitle voln strueture and
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very much lese quaxts prewents Tha sehdab 4 the vely and in the
walla 19 nearly blacks |

There is no footwall faulb selssxaé; the otheyr ore bodiss, and
a8 E have staled before, the v@iﬁa atm@*&am is a‘bsmﬁmg s that ng |
reliabls sirikes op dﬁ.}iﬁ Gould be obiteluady and I have been unabls o
nake up my mindg zm o whether the fault nnd the veln will iuborsect.
fhe gouge ou the Leul appesrs fresh and has avery sppesranse of pout
mineral guuses

Whe ama}m& workings In the Plute ore body wmm 'i:e the

dbagure vein & mtﬁma |

Very touly yourdy
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_ ﬁ?q E&ﬁ@ gﬂ Sﬁiﬂﬂ
528 Hopressy Bollding . L Bwhiathe
Bubte, Monbans

£

WaLTIn mm
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' ﬁ's&rﬂ enclosing & 200 seale wmep of bhe Walkes showlng ‘é%x%‘,
‘?QG 1@?&1 gad the workings el
The Plote ore bedy hag how _‘mwﬁ ﬁwfalﬂpc:a.. for & ‘?

lgf 76&';'%@% with erosseuis iatc the Foobwell ,fm? hwﬁiﬁ.,gj walle
Talking the sasays of ?m erostonty, the mm will sveress 505 feet
in %@'&E snd pumn L.06 per cent coppers  Tho valse which wag shorbted
.m ma‘ﬁé‘ iz ngw w 100 fout and inko ore, the lﬂ’éﬁaﬁ gample assayed
8 -;gséx;- seut coppers It vas intended that this ralde would remain
"izz'_mﬂgﬁ;ei ?mm The 700 levsel %o the sueface in order not 4o tie up
ony oxs in dhafh pillavss  The inclimebion of She walse is 48
| i@gréég-.- ‘@‘mﬁ the valn £3 a:%s tened and dlpped into the mma# the
my Shing that cowld be done was o kesp the valse godng on its
?ﬁaéﬁ’@“&@d -@ﬂﬁ;{?&fa pa 45 degress iz shont the 1imdh thed muek will

rin fz’aa:iyq

The ore fmmﬁ o drill hole muber 16 looks good, thad is,

“the veim in which 1% ccewrs is quarts and apparently 18 & definite

| structores I 18 no doubd a condimuetion of the mein shear zong
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which apparently blew wp farther 0 the soulhs - The srosnoet shown
on the mep Jush south of the drill hole i now being combimued bo
orossal the vein fownde Afhor 4he veln had been picked up in the
grossout,deifte worth avd gonth will be exbendod as wapldly as
possitics

e 1ife of the Wellkew will wndowbiedly be sxbomded Loy
%@%3%3. ;yenma by finding ¥nis eve o the nortbh, providing ocvpper

ghays above 150 cenbs per pounds
_ i B

Tawy bruly youcsy

/% | Do Tyon
Ensle
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ingernationsl Enelﬁiag & %ieféaing issa, .
13:%&%& Eui- jog - R

‘I‘i’éia aa éua ;gmmi?al}.g @}Q ﬁm@piﬂg %h'”
- Sm 6%1&%%‘ '%;11& :‘sﬁ;ﬁa L@a’:ﬁ. &:%f i*eh@ Eé;

*?1;% g:s:‘w@ﬁ oo 1ow gm&s P m*
dye selagtive mining is belng é@a@ :
1 yasult of & 1@@:@% @:m;ma%ma %@mag :

“blocked out; . pl‘ua ﬁ@aw@mme probable i}m;
o he a&a@ %y 'ﬁm ﬁ@&ﬁ%}l‘%iﬂg Jezmr'é-»

Very .’@mly yours,

N W&%/Z
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WALKER MINING COMPANY

WALKERMINE
PLUMAS COUNTY, CALIFORNIA

February 22, 1941

H. M. HARTMANN, MANAGER

Mr. Mo H. Gidel, Assistant Chisf Geclogist
Anaconda Copper Mining Company
Butte, Montana

Dear Mr. Gidels

The sccompanying skebeh of the Walker Mine 900 Level, shows the location of our
new Worth Piute ore, with respect to the rest of the orebodles.

2 BN 5 .. . . N
cbo et gl 6 L 4

Although the North Orebodyihas been considerably impoverished in comparison %o its
upper levels, (they extend considersbly further north), by the time it reaches
this elevation and the 712 Orebody has practically pinched, the map presents a fair
looking pebtern. Insomuch as I have not given you a clear picture as to the locam
tion of the specimens that were sent in, I will briefly describe each (Orebody, as
to its physicel properties and essentlal minerals,

S0UTH, The Walker Veln sterts at the granite contact, with a northeasterly strike,
but gradually turns to a northwesterly strike, before tThe South Orsbody enda. This
Orebody has two definite veins, of which the sast veln is condiderably beiter in
grade than the west vein, except at the extreme south end, where the east vein has
pinched and the west wvein mnears the granite. The granite contact mekes to the north
with elevation, and a number of stopes end where the granite cuts over the bop., This
is especially true, in the wpper levels, where numerous granite dikes extend away
from the main body.

There are numerous places in this South Orebody country, where the glassy veln ma-
terial and even the wall rock, reflect the texture of the granite and sesms to grade
right into it. This chavacteristic is partly responsible for Zwing (Stanford Masters
Thesis) advancing the injection theory, as the source of the TWalker Vein. I might
add, thet Mr. Sales' suggestion thet the granite mway be the result of a process,
rather than the result of a molten mass advancing from a deep sealed source, Tits
very well in my opinion, There could be a combination of both. There have been a
pumber of times when I could see the charecter of the graunite in the schist, shortly
before graniis was encountbeved,

This Orebody dips from 65 degrees g 90 degrees to the sast, The valn cogtains con-
siderable pyrrhotite and Ewing!s'thin sections show the presence of Cubanite (The
intermediate mineral between pyrrhotite and ehalcopyrite), inter-grown with chale
copyrite. This suggests a formation temperat%re of at least 400 degrees Cag$igradea
it appears rather odd, when you seé the occurance of Barite, filling scams }n the
vein, even ab the granlte contact. Barite veinlets have been nobted in graniie; 80

it may be that it came in as an end product during the cooler stagas,

The east vein has pitched against the hanging wall fissure on the lower levels sud
will die out against the fissure, if it doas the same as the Central Orebody.
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CENTRAL: This Qraebody 1ncorpcrates both the east and west veins of the South Ore~ ,
body. It was considerably larger and richer along the upper levels, with a pradual(
impoverisghment: with depth., The vein shows wup fairly well on the 900 Level, but
practically dies out against the henging wall fissure, by the time it reaches the
1000 Leavel,

This was the best of the Walker Orebodies, It was a glassy quartz vein, impregnated
with chalcopyrite and very similar in appearance to the South Orebody vein. I do nob
recall seeing pyrrhotite in the few arveas I have peen mined, but understand it was
present to @ certain extent. Alsc, tourméline crystals OveuﬁﬁlODdlly ocour, i
bedded in quartz and sometimes in wessive chaleopyrite,

NORTI. This Orehody has been the largest from a tonnage standpoint, but was nobt so
rieh as Central, There existed many horses of wall vock in the ore and in meny
places, the veln conslated of somewhat parallel bands of schist apd quertz, carry-
ing enough chaleopyrite to be mined. Values were quite irregular, with zome narrow
zones fairly rich, while others consisted of masgive, poor, glassy quartz, that was
too low grade to mine in places. It gives the impression, that the infiltration of
ore fluids into the shear, or fracture zones, was not complete encugzh to form, o
s0lid, uvniform vein, such as $he Central Orebody and the silicification EHAKEd"only
into th@ boarder zones of the larger Tragments,

Ho pyrrhobtite to any exbtent hase haan noted in the North Orehoedy. Individusl gquerts
veinlets have the some characteristies, as Zouth and Central ore, bub the large om-
ount of residual garnetiferous schist, is much more impressive. The Orsbody dlps
from 55 to 80 degrses,

712, Thig Orebody is much smaller than the Worth Crebody, but the heart of it was
mnch higher grade, Advancing ore solutions appear o have heen channeled by the
pitching areh that 1ls now ¥he hanging wall of the vein, and a higher than averags
concentration of chaleopyrite weas deposlited. There is also, a footwall veln in

the 712 Orebody, which jolns the maln vein to the North. The upper levels of the
footwall vein are good encugh %o mine, but is pot nearly so rich as the Main Orebody,

A considerable amount of bornite minerelizmbtion cceurs along @ shoobt near the junce
tion of the two veing, especislly between the 500 and 300 Levels, MMost of this
ooours as an 1mpragnailnn in green, chloritic schist, assoclated with chalcopyrite,
Only 2 poor remngt of the Toctwall vein extends o the 1000 Level apd it is not
good enough to mine. MNo trace of the main vein reaches the 1000 Level,

The 718 quarte seems lighter in color than the rest of the mine and the main veln
carries 2 higher percent of gold and silver. The footwall vein ls lower than average
in gold and silver. The main vein averages aboub 45 degrees in dip, lie Orebody is
not as closely associated with the mein fissure as the vest of the orebodies are.
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PiUTE, The Piute mineralization in the upper portions, is somewhat similar %o the
North Opebody vein, in that the ore carries a considerasble amount of residual schist,
However, the entire Piute Orebody rests on a distinet clay footwsll, and the hanging
wall ig wvery irregular. The vein flattens from 45 degrees above the 700 level, %o

52 deprees at the 900 Level, Alternate bands of ore and waste, that angle slightly
to the main footwall and dip about 15 degrees stesper, couse ore valuss to be rather
irregular, :

Mineral association in the upper portions of Piute, is about the same ag that of the
North Orebody, hut ?heve is not 80 mﬁﬁh quartz, and there is lmts nore garnet The

aﬁg@egate af garn@h, magn@tltag chlorl be, ehalcmnyrlte, blotzte, anﬁ p@?hﬂp% mther ;
minerals, rather Sthen the glsssy veln maiterial whiech often carriss 2 shodew of ths
former existence of such minerals,

Where the vein was encountered on the 900 Level, minersl agsociation is in coupsider-
ably different proporbions than usual and altogether new ones are noted, There is s
an abundance of btypieal Wallker vein quartz, bub it seems $o have been shattersd end Wy
an influx of sscond and possibly, third stege minerals inbroduced., Velnletsn carrying G?
epidote, garnet, harite, magnetite, ehalcopyrite, bornits, and ip some cases, stilbite’
. end calcite, cut through the formation, In one section, a 7§ x 18 foot ralse, wes
driven through about B0 feet of almost massive garnet. There ig very little bornite
and what there is, ssems to cocceur near the footwall fissurs.
It ig from this ares that the specimens showing garnet, hotfite, epidote, stilbite, v
laidfiontite, megnetite, and chalcopyrite, were taken and recently seant to you folks
at Dutte,

A‘ NORTH PIUTE, This Orebody consists of 4 cresent shaped mass, that 1s essenvially a |
graen chloritic schist, impregnated with chalcopyrite., One zone, just beyond the
point where surface Diam@nd Drill Hole No. 21 cuts across the level, contained a con- |
sidersble smount of Bornite, associated with chaleopyrite in glessy quartz. 1 send
Mz, Sales a specimen of this., However, just beyond this point, the vein becomes very
chloritie, such as the last single specimen I sent %o you, and conbinued so, until i% |
began to pinch o the northesst. Here it bacame more sclid and contalns mmich mors
quartz, almest the normal amount, and the chist is alightly garnetiferouvs.

This Opebody is very different fr@m.the Main Piute 900 Level ore. No garnet, barite,
epidote, or magnetite, has been noted and there is congiderably less quartz, than the
normel amownt. & few cross Tissures conbained veinlets of sooty chalcocliie, bul

nothing of importance,
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Thu ore does not seem to cubt off against any definite Tault, alfhough there is a
rather weak fissure, that seems to die out into $he normal North 25 degrees West,
sheeting before the ore completely ends., This appears to dip abeut 60 degrees to
the southeast, but was very irregular as an ore footwell, WMinerelization seemed
to die out into the schist, rather than follow any perticular wall. The schist-
5%1ty is ahout parallel to the normal sheeting of North 15 degrees to 20 dsgrees
Aegt Cwith an sasterly dipﬁ

Surface Drill Hole No. 57 just enoountered the sub-gurface 2t sn elevation of

5990, which shows & decided drop in the last 500 feet from Hole No. 51, It indi-
cates that the 900 Level North heading, would pass into the lava at a polnt BT Le
imetely 1500 feet anorth of the present face, Hole No. BY will cub the Footwall
Tissure about 200 fest down the dip below the sub-surlfacs,

From a casual glaoce of the 900 Level plan, one could alwmost imagine that the Piute
and North Piubte Orsbodies, are thrust fauliad lower porticns of the Central and
Horth Orebodies,

Lhﬁt this rather hasty explanation will give you a more complete pilature of

1 Frust
i Walker Veln, =nd would appreciate any comments you may have,

SKD DM
Enel.

8. Ko Droubdy ¢y g5
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