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UNITED STATES
DEPARTMENT OF THE INTE

DEFENSE MINERALS EXPLORATION ADMINISTR
So. 157 Howard Street
Spokane L, Washington

RECEVED 4pp 5 1957
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March 27, 1957

Mr. George C. Selfridge, Chairman
Operating Committee, DMEA

Department of the Interior. ’
Washington 25, D, C. y e

Re: Docket No. DMEA-2436 (Cobalt-Copper)
Northfield Mines, Inc.
Stevenson Property
Lemhi County, Idaho
Contract No. Idm-E33L

Dear Mr. Selfridge:

Enclosed are four copies of a Field Team final report by
Alfred L. Service, mining engineer, Bureau of Mines, and Howard B.
Nickelson, geologist, Geological Survey, on the Stevenson property.

The project explored for cobalt-copper ore and comprised
road and trail construction, trenching, diamond drilling, cross-
cutting, and drifting at a total cost of $96,862.62, of which the
Government's share was $67,803.83. The contract became effective
June 2, 1952, and was terminated by mutual agreement October 1,
1953, A discovery was certified December 21, 1955,
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Because of incomplete information no specific ore reserves
have been calculated; however, if the zones are continuous, reserves
up to 1,300 tons of ore per foot of depth, having an average grade
of 0,153 percent cobalt and 1,176 percent copper, are indicated.

The report concludes that further exploration on the
Merle 3 zone with Government assistance is warranted.

The Field Team concurs with the recommendation of the

writers.
By Field Team, Region I, NW District
Reviewed bv' .
DMEA OPERATING COMMITIER Q %, \A)M‘Mﬂmm
_ A. B, Weissenborn, Bxecutive Officer
/j/" 7 5'7 U. S. Geological Survey
. Al by 2yl
{
Wing G. Agnew, Member
/ U. S. Bureau of Mines
Enclosures
cc: USBM(2)
USGS(SRO)

Nickelson
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FINAL REPORT

NORTHFIELD MINES, INGC.
Stevenson Proporty
Blackbird Mining District
Lemhi Counby, Ideho

Contract Ldm-EB33M

INTRODUCTION

This peport describes an esploration projset Lor ceopper
and cobalt confusted jointly by Northflsld Mines, Inc,, and the
Defense Minerals Exploration Administration at the Stevenson
property, Lemhi County, Idaho,

. Semmary

Geochemical Gplorabtion in the cerly part of 1951 by the
Ceologleal Survey indicated three nortlrrest-trending mineralized
zones on the Northfield propsrty (pl. 1). Subseqguently, bulldezing
by the company confirmed the pressnce of these zones by waposing
favorable gossans, In Marech 1952 Northfield Mines, Ins., applied
for DMEA assistance, and onm June 2, 1952, a contract was granted
authorizing exploration of the thres zones (the Quoen, the Merle 3,
and the Merle 5) by further bulldozing, diamond drilling, and
underground exploration, '

Bulldozing on the Queen zono exposed a group of weak and
discontinuous gossangy these wers met investigated further as the
other zones were more Laverable (pl, 2), Bulldoging on the Merle
3 sone traced a strong northwogt-trending gossan Lor appradimately
1,100 feat (pl. 2), bub gix diamond drill holes from the surface
-Lalled to intersest the zone ab depth,

Bulldesing on tho Merle 5 sonc traced a gtrong northweste
trending govsan zono for approximately 1,200 Leet and eight diamend





drdld kholos provides LW w5, ard brend of
the poneg infermatica on v el ©L0 uane wal tneonclusive
becauge gurfaco oxidablon wag desp oG $h0 ey PLIOTERY Was poor
(pl, 2 and drill logs in holdow), Tie wndurgreund work, cross-
cubtbing, drifting, end ciamond drilling eplored slomg the etrike
of ths Merle 5 some for appraxinatoly bi0 foet, outlining an ere
body containing approximetely 532 %oas pow foob depth of veln, with
a grade 0.b68 percent cobalt and 1,245 percent copper, Thls work
was done im partially exidiged veln wabterial, and 1%t is probable
that the grade of ore will improve with depth (pls, 3 and k),

A request for additlonsl funds fer further underground
esploration of the Merle 5 and Merlo 3 zones was approved by Amsnde
ment No, 7., This work had barsly beszn gtarbted when the New York
office of the company hired eongulbing geologisets, Philip J. Sheneon
and Rey P, Full, Go appraise the area aund make resommendations for
continued exploration, Shenon and Full did not recommend further
ung@fgf@un& exploration, and the contrezct was termimated Ostober 1,
1953,

Recommandation

The exploration work outlined ore-grade material, bub
further work will be neeessary to cshablish its conbinuity.

A Certification of Discovery or Developmont was igsued
by the Government on December 21, 1955, Further éxploration work
with Government participation is warranted.

LOCATION AND ACCESSIBILITI

The Northfield property, kaown locally as the Stevenson
property, 1g in tho Blackbird Mining District, Lemhi County, Idahe.
The eleims (pl. 5) lie along the uppsr portion of Little Deer Creek
in secg 22, 26, and 27, T, 21 N., R. 18 E. Bolge Meridian,

Salmon, Idaho, the nearsst town and supply polnt, i
about 50 miles from the property via Williams Creek road. Challis,
Idaho, is about 60 miles southeast of the property via Mergan Oreek
road, There is a railhead at Mackay, Idsho, about 120 miles gouth
of the area, and at Darby, Monbana, about 113 miles morth of the
mine., Mackay, Idaheo, is Ghe chipping point due to betber roads,

4 A rough bulldezer road has beon construsted te the project
site from theo Blackbird 7100-level mine yard, This road is adequate
Suring cummer months, bub 1t ig uwoually closed during the winber,

- Bipengive maintenance is neecessary to keep 1t open, The Operator’s
engineers have suggested an alternate route up Little Deer Croek
which would be more accessible during all goasons.





Tne bopogrpephy im Hoyw. Tigt .ty

%o gharp raliefs aleibudos re;
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e ,lrEMﬁ ga@ﬂbﬂg mainly lodgepole

pine and fir, provides adequabte ning Glmbdor

Climatic conditions in the erce vary according %o the

altitude,

At higher altitudes, eimiler to the area immediately sure

rounding the mine, the elimate i1s moderate o severe with average

- humidity.

Snow can be expected from cerly September to mideJune,

and 1% has been known ¢o snow during July and August.

PROPERTY

The Stevenson property consists of LS claims adjacent to

the Calera Mining Company®e Blackbird propsrty.

Only 23 of these

claims were included im the DMEA coniraet; they are showm on the

accompanying elaim map (pl, 5).

The propswty is held under a lease

with option from Floyd W. Stevenson, whose lagt known address was
322 G, Strest, ¢/o General Delivery, Richland, Washingbon, amnd

Merle St@ven@ono

The claims included in the contract ere recorded at the
courthouge in Salmon City, Lemhi Counby, Idsho, as follows:

Wame
Merle
Merle Nog, 1 t@'@
David Nog, 16 to-23
Woodbick -°
Woodtick No, L

Buphemia No, 3
Bob No, -
Bcd No, 2

LI

Bock Page
¥ ' 512
¥ 513 to 518
Information mot available
X 519
Y - 520
XY 511

Informetion nod available
do,

Patented Lede claims included in the contrast are ag fol-

Lows g

ALL four claims are described in Mineral Survey 2128,

Tom Jeffergon No, 2, Diamond GQueen, Little Queen, and Queen.

The Queen

Patented claim was transferred o DMEA Project Contract No, Idm-ESLS
by the Calera Mining Company %o resolve a conflict concerning otmere

ghdp of ground in the area of the David No, 18 eclaim,

The transfor

was made by Quit Claim Deed, dated Jamuary 10, 1956, by mtual
agreement between Northfield Mines, Ine,, end the Cal@r@ Mining
Company, and with the congent of the Govermment.





Gold was first diceevorsd in the Bleclbizd district inm
1893, and in 1896 copper wae found. The first development work
in the district started in 1899, and by 1901 the Blackbird Copper-
Gold Mining Co., hed eompleted 1,400 feet of drifts and crosscuts
on ite Blackbird property, Good ore was found and tentative plans
for a smelier werc made, Transportation costs proved o be too
high, however, and all work en the property was suspended,

John Beliel located the f£irst ccbalt claims along Black-
bird Creek im 1901, The growp was extended in later ysars, but no
development work was gbarbed umbil 1915 when Ghe Haynes Stellite
Co, acquired an interest. About 11,000 tons of ore were mined
before the mine was closed in 1920,

In 1938 the Uncle Sam Yining Go, obbtained a leage with
eption on the Blackbird Gopper<Gold Mining Go, property amd pro-
duced about 563,539 tons of ore and consentrate; operations ceased
im 1941 (Anderson, Alfred L., A Preliminery Report of Ghe Cobald
Depoglts in the Blackbird District, Lemhi County, Idahos Idaho
Bur, Mines and Geol, Pamph, 61, p. 7=8, 1943),

In 1939 Floyd Stevenseon, James G, Simg, and Howard Sims
relocated the principal claims that made up the Haynes Stellite
and Beliel groups., WNot much ig lmownm aboub the older history of
the Northfield area except that some prospecting and development
were done about 1900-1910 to the north and south of ¢he ridge near
tho area. About 1937 F, S, Stevenson staked a puiber of claims im
the area and obtained control of gsome of the old patented claims.
o development or exploration work was done on the Stevenson prop-
orty untll the late 1940's, when an access road was bulldezed from
the Blackbird property, During the construction of this road two
promiging gossan zones were discovered, but mo further work was
done,

During World Wer 11 the Bureau of Mines and Ceological
Survey started investigations of the cobalt potential im the area.
A% about this sams time the Howe Sound Mining Company took up
optiens om the old Blackbird properties in the name of the Calera
Vining Company, Development work om this property progressed
' repidly, and by December 1955 the company was mining more Ghan
1,000 tons of ore per day (Hubberd, Charles R., A Survey of the
Mineral Resocurces of Idehoz Idaho Bur, Mines and Geol, Pamph,
1@59 Po 12&=’1§9 1955)0 : '

In 1951 Nerthfield Mines, Inc., a subgidiary of Vemtures
Limited, a Cangdian ccmpany, acquired an intorest im the Stevensom
property and immediately started a geologic resenmaissance of the
area. The Ceoclogicael Survey through John S, Vhey followed the work





vith interest besavss the coupely P¥
trenching, aided in conflrling Cho of tha sarlier geoe
chemicel gampling and geolsylcal wwprlng Coae by the Survey. A
formel request for an explopstion progrom wich CHEA agsglstance
wag presented im March 1952, '

L. sonolsting of surface

Mine Workings

Prior to the project the existlag workings on the Stevenson
property consisted of a few test pits and shailow exploration head=
ings, During the project SLO feet of drifts and crosgeuts on the
7000 level (pls, 3 and L) were driven and a compressor shop, gems
erator house, and combination living quartcrs and office space were
budlt, Several trailers were moved to the site for additional
1iving quarters and leboratories, AlL of the permanent facilitles
gre in goed comdition and were used during the 1955 seagon by Grews
working on the Idaho Fetallurgical Industries project.

Tho mine workings are accessible and generally in good
condition except for the 7000 adit amd 703 drift which are caved near
the faces. Timbers ave helding well and very litbtle work would be
nocessary if operations were resumed.

Hoswy grouwnd was encountersd inm the underground work on
the Merlo 5 zone, It was necessary 4o use timber in all headings,
and in meny instances side lagging and splling were necessary.
This comditien apparently ig common in the district becausge Calera
Mining Company has experienced difficulties in its development and
exploration headings caused by shearsd and sehistose reck., During
the project work it was found that when water was present the
ground had a tendensy to slough rathor than to eave,

The lateral lengbh of the headings was not enough to cause
any ventilation difficulties, and as. thoy wers all on ons level,
drainage was mot a problem.

GEOLOGY

Regional Geology

. Joseph B, Umpleby briefly degcribed ¢the Blackbird districh
in Geology and Ore Depogibts of Lemhi County, Idahos U, S, Geol.
Survey Bull, 528, 1913,

: The areal goology in the vieinity of ths Stevenson prop=
oxty was mapped by J. S. Vhay (Gobalt-Copper Deposits of the Black-
bird Mining Digtriet, Lemhi County, Idahes U, So Ceol, Survey
Strategic Minerals Preliminary Report 3-219, 1948) . Vhay's map
{1lvgtrating the geology of the digtriet 10 onclosed as plate 6.





P, Jo Shemon, R, P, Full, H, L. Deve’y ox,, oud D, M. Saydor, con-
sulbing geologists Lo N@mailw L MUws, Inn., gpent Gvo summers
gtudying the Nerthfisld pmchA@Lﬂgo Toedr reperd and dobtalled
maps were not avellable for this wrepord, bub o 1% 8 2000 geologic
map of the Blackbird area was enclogsed with the DMEA application
of Idaho Metallurgical Industriss, Lid., Dosket No, DMEA=3739.

An edaptation of this map 1o emclosed as plate T.

The rockg of the Blackvird district are metamerphosed
gedimentary rocks of the Yellowjacketv Lformation of Beltlan age
(Precambrian) thet have been intruded by granitiec rocks of the Idahe
batholith, The Yeollowjacket rocks cannot be readily separated inteo
gtratigraphic units, but particular typss ere largely confined %o
one or the other of three adjacent north-trending structural ani
compositional units. Vhay has designated these units from east to
wegt, regpectively, as the Haynes-Stellite structural bleck, the
Blackbird structurel block, and tie Lookout gtructural bloek.
Designation of these blocks is shovm on plate 6.

The Haynes-Stellite block is composed of well-bedded
quartzites and biotite quartzites that contein ¢thin layers of
phyllite, The small biotite erystaels im the phyllites lie parallel
to the bedding., Ripple marks and cross b@dding are cccasionally
' obgerved in the quarteites. _

The Blackbird structural bleock is the mosgt important
becarse it contains almogt all of the known mineral deposits im the
district. This block has been subjected to a greater degree of
dynamic mobemorphism than the adjolining blockss congequently, all
the sedimentary rocks have been mstamorphosed to schists. The
northern part of this blosk ig chavracterized by the presence ef
garnet, ehleritoid, hornblende, or cordierite, or assoclatlong of
several of these minerals, and the southern part by the presence
of different proportions of quartz and blotite with emall amounts
of alkall Leldsper, and, losally, considersble muscovite, Bedding
in the southern part, generally thin, is usually pregerved, except
in the highly echistose areas and on the crests of ¢tight folds,

In the northern o garnet schist area bedding is ugually desbroyed,
bud 1t can be obgerved in pure gquartzite beds or by concentrations
of garnet which merk the original bedding,

The Lookout gtructural dlock containe echistosge and
nonschistose rosk types, but well-bedded, nonschletose quartzites
and quartz-biotite gramulite with varicus preportions of quarts
and biotite predominate., White spots of cordierite are widespread.
The northern pordieon of this blesk adjoining the granite contact
19 characterized by the presence of garnet and ehloritold.
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The ignoous rosks of the dluvrict iuclude granitle rocks
pelated to the Idaho betholith, pre-motuncrphic basic dikes and
post-motamorphic (possibly Tortilery) guartz-feldgpar porphyry dikes.
hay now thinks that all the "granitic rock® and “granite™ inm the
mapped area shown on plates 6 eand 7 is strongly mebamorphosed Balb
sedimentary rock, which should be called porphyreblastic gnelss
(oral communication). The granitic rocks lie north of all three
etructural blesks,

The quartz-feldgper porphyry dikes were intruded after the
roglonal metamorphism and are found within the fawlt zone separating
%he Lookout block from the Blackbird block and farther west in the
Lookout blosk,

The gebbro and basic dikes were emplaced before the meta-
morphiom of the country rock and are btherefore pre-batholith in age.
Some of the gabbro dikes are large enough to be showm en plate 6,
but most of the other basie dikes are too narrew to show, The basie
dikes are best obgerved im underground workings as they are closely
aggosiated with the minerslized sones, The original mineral cone
stituente of these dikes have been so metemorphosed and albered thab
they are noy unresognizeble, :

Ae indicated om plate 6 the sedimentary rocks im the Black-
bird bleck are everywhere folded, and the folds plunge north between
30° amd bS®, Vhey has showm that in the western portion of the blesk
the folds are open and their axial plancs are nearly verbleal,. Toward
the eastern edge of the block the folds become imcreasingly tighter
and their axial planes &i% legs steeply to the wegt, AlL the folds
plunge between 30° and k5" W,

Tho folding in ¢he Haynes Stellite bleck consiste of cpem,
wide Flexures, The bedo generally strike casterly and dip L0°-60°
northerly.

Vhay puts the boundary between the Lookout and Blackbixd
blocks as a ohbeeply dipping, north-trending fault zone, along which
are one or more quartz-feldopar porphyry dikes. Shenon and Full
have recognized the dikes and fault zone bub have extended the
biotite schist rosks west of the fault sonc ag a gradational con=
tact with quartsite, whereas Vhay calls these rocks quartsite and
quartaz-cordierite-migeovite hornfels, Vhay believes that movement
along this favlt gone prcbably was downward and southward on the
oast gide (pls., 6 and T).

The boundery between the Blackbird amd the Haynes Stellite
blesk 1o more veriable im character and controlled ¢o the north by
a lov angle thrust fault dipping wostward, To the south the boundary
appeers to be a high angle fault where the west side moved either
dovm or to the south., Shenon and Full do not stress the presence
of Lavlting as the boundary between these two blockss for the mogb

7





part, they have mapped gradationzl conbacts, although they have
mapped gome northwest-giriking steeply dipping faults along the
boundary (pls. 6 and 7).

According te Vhay several lowe-angle thrust faults exist
in the north part of the Lookout block, and all the blocks are cub
by high angle faults, Little is knotm about the displacement on
these faults because of the lack of recognizable key beds in the
Yellowjacket formation. Faulting took place before and after the
pericd of ore deposition. Numerous ummineralized faults of both
ages have been encountered in the underground workings at Calera
and Northfield, but ‘o the writers' knotledge none of these faulis
have a displacement of over 100 feet. 1n the underground workings
on the TLOO level of the Calera mine these faults usually are
braided and cscur in zones, creating difficult and expensive mining
problems., Pogt-mineral movement along pre-mineral faults has been
observed in the Calera workings.

Ore Depogits

The rocks of the Blackbird block are cut by numsrous shear
zones; some are the loscl of the major ore deposits and others are
only slightly mineralized., Vhay has distinguished three general
types (oral commnication)s

1. Those which strike northwest, dip from 50° to 75° NE,
and are relatively broad,

2, Those which gtrike north and dip steeply either sast
or west are in general narrower and some are related closely to
the fold gtrustures.

3. Thoss which strike northeast and dip steeply either
east or west; only a few of these are known and most seem relatively
NATTOW, ’

The most important northwest-striking mineralized zone
in the district is the Chicago shsar zone on the Calera property.
This zone has been explored underground for approximately 6,600
fest and has been traced on the surfacs for approximately 9,000
feet, The dip of this zone ranges from less than 30° %o over 80%
the average dip is approximately 60° NE, The ore deposits within
the zone are usually elongated tebular bedies. .

The Merle 3 and the Merle 5 zonss on the Northfield prop-
erty, both northwest-trending, have been traced on the surface for
about 2,000 feet. Vhay mentions two obher northwest zones--one starts
about 300 feet west of the ccbalt triangulation statlon and extends
about 1,600 feet to the southeast, and the other is about 1,200 fect





weatb of the Chicago sono, Whe fonokza ard tho Tinker Pride shear
goneg o the north ero now being empleralby Idehe Metallurglcal
Industries, Inc., under DMEA Conbract No. Idm-EB8Ls both zones
are northwest trending and mortheast dipping (pls. 6 2nd T).

' The best knowm of the cre zoncs thab strike north and
dip eteeply east or west is the Brown Bear zone. This zone has
‘been thoroughly explored by the Calera Mining Company. The deposite
in the Brown Bear sone are characterized by chimneylike bedies of
disseminated ore that are combrolled by the intersection of the
shear gone with the erests of tight folds, The ore bedies foumd
along the Queen zone on the Northficld property appear to have some
of the characteristics of the Brown Bear zonS.

Accerding to Vhay the following metallic minerals are
present in the sheer zomess pyrite, pyrrhotite, ccbaltibe, chale
copyrite, safflorite, arsencpyrite, chalecocite and sovellite,
mimor amounte of geldg the gangue congists of quarts, blotlte, bours
maline, chlorite, mgcovite, carbonates, and minor amounts of
vivianite, apatite, and ludlemite are present. The following mino
erals have been recognized in the zone of oxidations hemabite,
goothite, cobalt, chalcanthite, (bisberite?), erythrite, hetero-
g@mit@(?§9 pitticite(?), native copper, cuprite, malachite, jare-
gite, and nonbtronite,

Oeology of the Worthfield Area

This section has been summarized from date conbalned in
the Operator's £inal report, the Shenon and Full report on the area,
inepestion reports by Wayne Roberts, Geclogiecal Survey, and unpub=
Lighed material from J, S. Vhay., The mineralized zonee in %he
Porthtield area are shom on plate 2.

The metamorphic rocks of the area comprise five lithelogisc
wni®es grey schist, quartz mica schist, bilotite schish, quartzite
ochist, and quartzite. Thers are, of course, gradations betwesn
the types. Pre-mineral basie dikes are progent,

The beds exposged, underground and in the trenches, are
tightly folded and overturned to the sast; dips suggest that twe
omaller anticlinal strustures are present inm the Queen zone and
e larger anticline im the Merle 3 area, Tho general gtrike of the
beds io morth to mortheast; folds plumge 20°=L0° M.

Significant consentrations of ccbalt and sopper are largaly
confined to the Gueen, Merle 3, amd Merle 5 ehesr mones (pl. @),
which are generally roferred to oimply ac somes, It should be
emphagized that movement along eny one of the shear planes in thege
20nes 18 probgoly minor.





' Cn the svrface $uose gancs havo LALLL0 amresslioa bocaunse
of the rather deep westhering ln the erea ond the sonsecuent lack
of ocuteropo., The zonog ean bo trased by gooshenlezl voll-gampling
mathede and by goophysical matheds, When oiposcd in bulldozer
trencheg, the most diagnostic fcebures ars iron oxide-, jarosite-
end malachite-stained surfaces, Gouge mey o may not be recognize
able, Cobalt bloom is generally abscnt. The cscurrence of copper
doaes not necessarily parellel that of cobalt, but malachite and
Jarosite are perhaps the most usefuvl guides in the esploratien of
a zone by trenchings

Queen Area.--The Queen arsa, the most westerly zone, hasg
been explored by about 20 trenches, Most of these trenches eut
mineraelized rock and exposs a congldsrable amount of shearing,

The results of this work show that it is difficult ¢o trace the
continuity of a strong mineralized gogsan from one trench %o the
next ons, Under these conditions tha patiern of ore depositien,
although strong in a particular exposure, appears o be quite gpotty
when viewed over-all.

Seven DMEA trenches averaging from 150 to 200 feet im
length were cut in the immediate area, The strongest gossan was
found in the unnumbersd trench betwsen Trench 1k and Trench 15
(pl. 2). In this trench the zone was offset by a fault and the seme
sone was also faulted in Trench 1., The zone in Trench 15 was
woak and relatively unmineralized,

The invervening area between the Queen zone and the
Merle 3 zone to the east was propsected with a number of tranches
$o cheek the highs firom the geochemical survey., Exposurss of the
bedrosk revealed that the area had been mildly sheared, and in
places mineralized rogk was present.

During the summer of 1956 at approximate coordinates
11,590 N, 10,025 E a long diamond drill hole was drilled due west
at <55° %o a depth of 855 feet for assessment work (hole 15, pl. 2).
This hole was drilled in an unprospected ares, and most of the hole
was in Calera Mining Company ground., Ssven zones of mineralized
rogk were cut, The best zones were cut from 225 to 232 Leeb, frem
328 %o 337 feet, and from LhL? to 50 fest; the other intersections
were weak, A copy of the log of this hole is in ¢the holder, No
sample data were available, The mineralized zones intersected in
this hole could be the continuwation of either. the Merle 3 or the
Queen z0nsE,.

Merle 3 Zones--=Thigs mons, although somswhat irregular when
viewed on @ plan segtion, ig a rather strong continuous zone within
beds of quartzite and quartsite sehilst., It was originally traced
on the surface by trenching for aboub 1,200 feet, Later trenching
by Full and Shonon oxbended the zons northwerd for a total length
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of approximately 3,000 fesb, Jwil and Showon think The zone swings
north and weakens beyond the criginal trouching. Thay bellieves
their work may be on a northobtrznding otivebture instead of on the
Merle 3 zone and that the Merle 3 may coaviave norihwest inbto the
unprospected area (pls. 2 and 7).

 The over-gll general striks is frem N. 20° to 30° W, with .
a dip ranging from vertical %o @t@@gly eagt and showing a plunging
lineation pattern of from 20 to O~ N, Offsstting of the zons by
fawlting has been noted and one characteristic of these offsets is
thet the segments on the north gide of the feulte are displasced te
the west, This displacemont has beea in the range of 50-75 fest
moasured horizontally., The width of the Merle 3 zone, as mapped,
varies from 30 to 60 feet; the actual width of the zone of. differen=
tial movement is undoubtedly greater.

The strength of the gossans is nob uniform throughout
the zone, but mineralized rock consisting of quartz, hydrothermal
biotite and some iron gossan was notad in ell the zone exposures.
Trench ocuts north of Cut 1 shoved econsiderably more gossan color
than those to the gouth.,

Six inelined diamond drill holes (D9 %o Dil, inclusive)

- renging from 22h to 670 feet in depth were put dowm in this area
%o intersect at depth the mineralized zone thot had been outlined
by trenching, (See plate 2 and the drill logs in holder.) The
resulds of the drilling were very unsatisfactory., The zone wag
acidized to ab least 200 feet below the surface and cobalitive was
recognized in only one drill hole (D1l), Since the surface expres-
gion of ¢the Merle 3 zone is strong, there should bs a reason for
the poor ghowing at depth. Two explanztions might be suggesteds
(1) it is possible that the zone dips vertically or westward, and
(2) if tho ore ghoots cscur ag plunging lenses, it 1o pogeible thab
¢he drill holes intersected the barren zone botween the ore shootg,

Several other mineralized zones lylng Just east of the
Mexle 3 sone have been trenched end the gecchemical exploration
indlcated ¢hat a large anomaly is present in this area, The sone
timity of these mones has not been fully explored (ple. 1 and 2).

Merle 5 Zonss--The Merle 5 szone ig about 800 feet east

of the Merle 3 zone., The original Northfield trenches and the

DMEA trenches traced the Merle 5 for approximately 1,100 feet and
later Full and Shenon extended it northward for a tobal length of
approximately 2,L00 feet (pls. 2 and 7). The strongest portion of
this zone lies betwesn Traench 19 on the south and Trench 5 on the
north, Within these limits the zone is readily recognismable as a
defined mineraliged shsar about 160 feet wide lying within unminer-
alized groy schist and quartzite schist., Nerth of Cut 5 the zone
diminishes in width, and the gosgan indicates & lowering of mineral
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contont. The zone aleo gplity Labo e, ond posulbly three, rela=
tively smaller shears, end fuvbther mordd Lell ord Shenen indicate
the zone as a fauli parallelsd by a nasic dike,

W

Bight surface drill heles (D1 to DB, inclusive) were
drilled to tegt the Merle 5 zone ab depths o¢f from 80 to 160 feet
belew the surfase, All holes except DO shoved either sulfide or
odde-gulfide mineralization, DDH's D2 and D7 cub ore or near-ore
intersectionsy DDH's D1, D3, DL, D5, and D6 gave low bub interest-
ing assay values that exbended over 20-50 foet im width (pl. 2 and
drill loge in holder), Information gained frem the drilling and
trenching was eneouraging enough to justify underground exploration.
The adit (700XC) was started at am altitude of 7,000 feet and was
directed to cosscut the zome, The zone Wes eub, but heavy ground
forced the company to abandon plans to drift elong the zons. A
lateral drift (701D) aboud 240 feet long was driven on the east wall
of the sone, and four diamond drill heoles were drilled across the
zone %o debermine the width and grads of the ore.," Drift 702D South
wag driven %o test a favorable zone intersestion in DDE's DS, D6,
and D7, This work was rather unsatisfactory because the drift was
too mear the surface and intersected the axidized portion of the
gone (plg. 2, 3, and L), The underground exploration indicated that
this portion of the Merle 5 zone is of ors grade even though much
of it is partly oxidized. The grade and reserves aere discussed
under ore reserves.

The general strike of the ore zons underground ig
N, 10°-15° 1, and its dip is 65°-70° Sil, The ore oscurs disseminated
and as small stringers across the zone with an oscagional pod or
lenseg of predeminantly sulfide ore., The wells of the zone are
generally poorly defined, and the ore cut-off grade will probably
have to be determined by sampling and asseying., The shearsd and
goft wall rosk orsates difficult and expensive mining,

THE PROJECT
Geologls Justification

Gecshemlcal progpecting by Ceological Survey personnel
on the Northfield property indicated anomalics that might sorre=
spond ¢o zones conbaining cobalt (pl. 1), Subsequent trenching
by the Northfield Mines, Ins., across those gonss cut gogsans
gimilar %o thoge overlylng the produstive sone on the Calera
property, The results of this prospecting indleated that cobalt
and. copper in mineralized zonmecs oxisted belew the gogsan and thab
further oxploration by trenching, diemond drilling, and underground
exploragion was Jusbified,

Northfield Mineg, Int,, cubmitted a propogal to explore
ite ground for cobalt and copper. The work propoged consloted of
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5,500 fest of swefeso trencking, 2,000 funt of digmend drilling,
1,000 fest of drifiing and ercoceubling, ond 1,500 fect of road and
$rall consbtruction., It wag estlmated thet the project could be com-
pleted in 7 months at a cost of $102,462,50. The proposal was ap=
proved with no major changesy the teobel ellowed cost was $102,900,
of whieh %the Government's participating share was 70 percent or
§72,030, The contract was offsctive on June 2, 1952, and work
gtarted sarly ¢the followlng month.

Thers wore seven amendments to the contract which are
ag followss

Amendments Wo. 1, dated August 11, 1952 (effective June 2,
1952) allowed the rental of a cabin for 8 monthe at &50 per month
and deleted $LOO under "Miscellansous® as boarding houss loss %o
cover the cabin rental costs, '

Amsndment Wo. 2, dated September 15, 1952, and effective
the eame date, increased the surface diamond drilling from 2,000
to 3,000 fest by transferring unuged bulldozing and road rehabllis
tation funds plus the differential between actual and allowed cosb
of completed diamond drilling, This additional Lootage was used
to drill the Merle 3 zone.

Amendment No. 3, dated November 7, 1952 (effective July
10, 1952) allowed the drifting to be subconbracted and permitbed
cogt for snow removal from the access road to be congidered part
of the drifting cost,

Amendment No, b, dated November 19, 1952 (effsstive June
2, 1952) authorized a full-time englneer-geologlst for 5 monthe
instead of a part-time engineer for 7 months, The additiomal Lunde
required were taken from the amount set up for boarding house logs,

N Amendment No, 5, dated March 10, 1953 (effective April 2,
1953) eictentled the time for the completion periecd from April 2,
1953, te August 2, 195k,

Amendment Mo, 6, dated June 9, 1953 (effective Jume 2,
1952) allowed the Operatar to be reimbursed for drifting done by an
independent contractor which had not been provided for in the orlge
ingl contract by removing the "alloweble masdmums® from sertaln
items under the Lirst three categories of Edhibit VA" of the contract.

Amendment Mo, 7, dated Avgust 6, 1953, and offective the
same date, authorized additienal eiploration on a unit-cost basis

and increaged the tobal eombract coste from $L02,900 to $§233,150.
The new work awthorized by this amendment consisted of the Lollowings
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Creggen’ the morls © 2conc Jven SLo 70 drlft and drifd
on the zene to the north, the totel Loz and ercsgcutbing nob
to excesd 100 feob., Diamond Crlll slert heles Srem the drift te
test the sone with approximately 400 fest of drilling sllowed,

Crosscut a maximum of 1,200 feet from the 702 drift to
the Merle 3 zone and drift north and scuth on the zone for approxi-
mately S50 feet, Crosscut an additionel 300 feet and diemond drill
g total of 600 feet at losations sclacted by the Operator with the

approval of the Field Team, In the svent that any other mineralized
z0nes were encountered, provigien was made Lo allow approdmately

300 feet of drifting amd 200 feet of diamond drilling,  Other items
authorized by Amendment No, 7 were 21 diamond drill sbabions, 250
hours of bulldozing for snow removal, 600 copper and cobalt assays,
and an allowance of $5,000 for mine maintenance.

The project progressed uninterruptedly from July 1952 %o
Oetober 1, 1953, when the contract was terminated by mutual agree-
ment, The work authorized by Amendment Wo, 7 was not completed,

Ore Reserves

The uﬁd@rgr@und workings have outlined ore-grade mate-
rial, but as the continuity of the material is unknowm, there was
no attempt to calculate inferred reserve tomnage. '

The ore cut-off grade ig based upon that used in the
Calera operation, as reported to the writers in December 1955,
At that time Calera's cubt-off grade was 0,6 percent equivalent
cobalt, Eguivalent ccbalt is derived by dividing the copper assay
by 6 and adding the result to the cobalt assay.

The outline of the ore gone in underground workings is
shom on plate k. .Based on sample essays, there is a reserve of 532
tong of indicated ore per foot of depth with a calculated grade of
0,153 percent cobalt and 1,176 percent copper or 0,649 percent
equivalent cobalb, ’

Surface trenches have exposed g gtrong and contimuous
vein for approximately LOO feet south of the 7000 level adit whewe
it apparently ende against a northeagt-trending Lauvlt that dips
approximately 60° Wi, If the vein contimues for this distanse and
averages 20 fest in width, another 800 tons of mineralized rock
per foot depth can be inferred, The surface imdications of the
veln. north of the face of the 702 drift weaken, and no estimate
of reserves in this dirsction can bs made until further eiploratien
has been done. -

No ore reserves can bs estimated Lor the Merle 3 and
Queen zones, _





T g PR Nan N YAl
Summary ef Factvel Daba

oA

Following are the worl units that ware completed, and
thelr costs

Unitse Actual eost
Ttem completed per wnlt

Drifting and crogsecutiing 840.2 £i. $72.57/%%.

Diamond drilling 14,752.0 2%, b.61/2%6,
Trenching : 25,5 hrs, 13,L40/hr,
Roads and trails 12,0 hes, 1.3,00/he,
Asgaye

Operating equipmen®

Indtdel rehabilitation & repaire

Total approved costs

Less proceeds from property disposition

Net cost of project

is due the Covermment.

N

Total amount of contrach $233,150,00
Government’s share at 70 percent - 163,205,00
Potal amount oxpended £ 96,862,62
Govermment! 8 perticipation 67,803.83
Potal amount unexpendcd $136,287,38
Government Share unerpended 95,101, 17
Royelty payments ra@@i@@d none

 Total cosgt
$.60,976.35
21,917,20
5,700,50
1,832.50
9,68L.66
1,601,79
3,72l 62
$105,137,62
8

25?5000
8 96,662,62

Factors cauvsging the high drifting and crosscutting costs
were heavy ground, inesperienced labor, and poor administrabtion.

Vo ore wag mined during the sontract pericd, and no royalty

Since the termination of the projest, the

propecby has remained idle exwcept for the necegsary assessment work.,
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Iowent wow rfonbod, Operating mate-
8.95 kel o salvage value of $8,575.
ted Crom tao cost of the project.

BExploration Pogsibilities

‘This property is a potentlal produser of cobelt and further
exploration is warranted. The following suggestions are offered ag
guides ¢o fubure work that might be done in this area.

The best exploration target is the Merle 5 zone because
the DMEA esplorabion has determined that a minable ore zone existe.
However, this zone should be explored at depth and laterally beyond
tho present underground workings. The first step in this exploration
would be long diamond drill holes, spaced at intervals of 200-300
feet, drilled to intersect the vein betweon 300400 feet below the
surface, If this drilling proved favorable, deeper undergeound
exploration should follow,

In conjunction with the above drilling exploratiom, the
Merle 3 sone should be redrilled with deeper and flatier holes than
previously drilled, These holes would determine if the sone dips
vertically or westward instead of eastward, as was previously
believed, and would establish the depth of oxidation., If thie
drilling proved successful, the Merle 3 sone could be explored
either from the present adit as outlined by Amendment No. 7 or Lfrom
the underground work proposed above on the Merle 5 zone.

The larger sized diamond drill bits give betier core
rosovery, This is evident in the good recovery obtalned from hole
15 (pl, 2) deilled during the summer of 1956 for asssesement work.
(See the leg im holder.)

Bxploitation Pogsibilities

The reserves of oxidized or partlally oxidizsed ore above
the project level are too small for a profitable cperation, and it
. 49 believed that these regerves may not be mined, Adverse factorse
%o be considered in planning any future esmloration are the poor
ground conditions, which will create expensive mining, and probable
8ilution from poor wall rosk, -

If sufficlent ore reserves are found o warrant a mill,
it is known from the pregent Calera operation that the cobald :
recovery will be approximately 80 pereent, with satisfactory copper
POCOVErY,
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Discussion of Conclusions

Work on the project was done in a reasonably competent
manner. Administration of the contract was complicated by soms of
the terms in the actual cost contract, the Operator'!s methods of
submitting vouche%sp and the Operauor“a loos&9 but lengthy9 chain
of eommand,

The results of the project showed that the ore zone
oxidation 1s deep and that ground conditiong are difficults they
also show that minable ore exists along the Merle 5 zons. The
Merle 3 zone is strong on the surface and warrants further desp
essploration, Covernment participation im such work is warranted.

Enclosures

Digtributi
DMEA(L)
USBM(5)
USGS(SRO)
Dogkeb
Nickelson
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DIAMOND DRILL HOLE NO. ‘D 15

DESCRIPTIVE EOG
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Duamond Drxll Hole No. 15°

S . X
e Footage % Core T Page
e ﬂg: _From = . To "~ Rec'y Size o T Description’ ,
3  »_? Vnﬁ@ﬁ.o' 46.0 100 NX Light gray QBS »sdft.andbweathered, no
R S : apparent min -
1100 NX Light gray, massive QBS, soft. and weath-
: Co ered, no apparent min ‘
80 NX Light gray QBS, soft and weathered, no
" apparent min ' ‘
100 NX Light gray QBS, soft-4nd weathered, iron
stained on fract, no apparent min
97 NX Light gray QBS, some irreg light sitic,

1/4" of gossan at’ 59', core weathered
~with iron stain on fract no appatent min

100 - NX. Light, gray, frag QBS, soft and weathered
- ‘ iron sta1n1ng on fract 1" of quartz at
. top of run, no apparent min -

100" . NX Light gray QBS, slightly qtzitic, 1.0' of
: ‘ weathered biotite schist at 65 feet

Iron stain on fract , no apparent min

' 80} _‘NX nght gray qt21t1c QBS with minor iron
' s stain on fract, 'iron stained qtz frags at
bottom of run, no apparent min '

‘73;3.A‘ 79.0 - 75 ° NX Upper 5" of run light gray QBS with light
o : ’ " 1ron stajn'on fract, lower 0.7' ‘intensely"
broken, may indicate movement, no appar-

v % - ent min
o 79ﬁO . 82.0 100 NX Alternating bands of light gray QBS and
e ' s C dark green biotite schist, lower part of

run mod to int weathered, 0.2' of qtz 'at
80.5', no apparent min

85.4 90 NX Greenish~gray QBS with irreg zones of
biotite schist up to 3", mod to int
weathered with consid iron Stain, lower
6" of run sch1st and qtz pebbles,.no
apparent min

90.0 100 .. NX _nght 'grdy QBS, upper 3.6' of run soft
; and mod ! to int weathered, iron stain on
f;act ilower 1' lightly s1lic with occ’

‘Afine,qtz stringers, no apparent min

95,3 100 "NX Light gray QBS upper 2.5' of run lightly

2.8" llghtly silie with iron stain on
fract no apparent min

weathe¥ed , Wlth iron stain on fract,-lowesx .





Diamond Drill HoléfNo) 15

: Page 3
Footage % Core _ .
From To Rec'y Size Description
95.3 :101.0 . 95 NX Light gray, generally massive 'QB8S, lower

0.4' of run sandy, may indicate movement,
no apparent min . '
101.0 L05.6 - 90 NX Upper 0.5' of run lightly silic QBS with
' minor iron stain, lower 4,0' of run 1is
fresh black biotite schist with fine qtz
stringers, no apparent min

105.6 111,2 100 NX Light gray QBS.with bands of black bi@—

' ) tite schist up to 0.3' wide, light iron
staining on fract, rather blocky, no " -
apparent min

11,2 116.0 100 NX Alternating bands up to 0.5' wide of 1light
' to mod silic QBS and black biotite schist,
no apparent min

Lle.0 121.0 90 NX Lightly silic QBS with occ bands of bio-
tite schist, 1 .ck generally fresh, no -
apparent min

121.0  -126.0° 85 NX Upper mod silic QBS, balance of run
weathered and iron stained, 1.0' of mod
silic QBS with gossan and minor jarosite
staining, completely oxidized at 125.0""
to 155,0°"

120.0 131,0 85 NX Gray 'QBS, light to mod silic, 0.5' seam
' of biptite schist at 129.5', upper half
of core weathered, one or two blebs of
cobaltite in lower half of rum, min very
weak

131.,0 135.4 © 80 NX Top 12" of run light gray mod silic QBS,
iron stained and weathered, next 2 1/2°

L only frags of qtz and biotite schist re-
covered, lower part of run very biotitic,
some small vugs

135.4  "141.0 90  NX Light gray QBS, light to mod.silic,

- weathered and iron stained on fract, no
apparent min

141.0 146.0 . 100 NX  Light .gray, mod silic QBS with occ bands

- ’ of very biotitic QBS, a few flecks of
cobaltite at 144.,5’', min very weak

146.0 151.0 100 NX Light to mod silic gray QBS with occ fine gtz

stringers, a few blebs of cobaltite at
147", lower part of run weathered on
fract, min minor ’





Fdotage

From

To

% Core
Rec'y Size . .

Diamond Drill Hole No. 15
- ) - Page 4

- Desctiption

151.0 .

1 156.0

"161.0

16640

171.0

176.0°

181.,0

186 .0

191,60

197.0

201.8

1 205.8

210.8

215.8

156.0

176.0

181.0

186.0

191.6

197.0

'201.8

205.8
210.8
215.8

221.0

.

100

100

100

100

100

100
100
100

100

100

. 100

90

55

NX.

NX

NX

NX

NX

NX
NX

NX

NX

NX

NX

NX .

NX

- Light gray to‘grpy étzitic‘QBS,,blbcky,

no apparent min.

Gray qtzitic QBS blocky}fight iton‘§ﬁain
on fract R o S

v
g

Gray’ qtzxtlc QBS blocky, occ blotltlc

‘seams ‘no apparent min -

Irreg silic QBS and qtz1t1c QBS light
gray to gray, some fine strlngers of qtz,
lower .1, o' ‘of run weathered -and iron

-'stained, no apparent min

Top 0.2' gougy QBS, next 1.0' int broken
and iron stained on fract, bdalance of run
massive and blocky gray QBS with light’

&iron stain on fract, no apparent main

'Gray qtzitic QBS, blocky thh 1ron staxn

on"ifract, no apparent min-

Qtzitic QBS becomxng silic in léwer’half
of run, blocky, no apparent min

Mod silic gray QBS, blocky, with a few

flecks of pyrrhotite in lower foot of run

Mod to int silic gray‘QBS ’top 3.Q' of
run iron stained om fract, from 294.,6' to
296.0' occ fine ‘blebs of cobaltlte min
minor : -

Int .silic gray QBS, blocky, with light
iron stain on fract, occ small blebs of:
chalco with some‘pyrlte min. very weak

Int silic . QBS fract iron stained Vugs
indicate probable ox1d12ed sulfldes min

" very weak

- Mod to'int silic QBS,_lower‘l.S"frag and
vuggy, indicating oxidized mtl; weak ‘iron ... -

stain, occ flecks . of chalco ‘in lomer 0.3"
of run, min very weak : -

" Top 2.5' of run sheared bas1c'd1ké, lower
2.5' frag of silic QBS with m1nor su1f1des.

and fault gouge

.TQp'O;S' fault gouge, bal mod silic, frag
© QBS;:light oxidation, no apparent min





Footage

From

To

%

Rec'y Size

‘Diamond Drill Hole No. 15
- " Page 5

- . Description

L 221.0

225.2

228.0

232.0

249.,8

263.4

268.7

274 .0
276.0

284.0

225,22

"228.0 -

232.0

236.0

© 241.0
246.0

0 249.8

252.8
257;9
2§3{4
268.7

274.0

284.0

289.0

95

100

90

85

100
100
:100
100
100
95
100

100

100

100

100

NX

NX

BX

BX

BX.

BX

BX

BX

BX
BX
BX

BX

BX

BX

"~ Mod to int silic QBS, int iron stained on
‘fract, only frag recovered mln“not appar

Topéd 5'frag, 1nt 5111c QBS ~bal of run
qtz with very heavy zron 5u1f1des and chal-.
cocite stain, m1n int "~

Top 0.5"idt.silic QBS with fine qtz string#ﬁjf

ers’and a few flecks of sulfides, next 2.5'
silic QBS with gossan and int iron stain,
lower 1.0' dark green biotite schist’ W1th

" stringers of qtz and occ flnely dlss cobal-
tite, mod to xnt min

Light to mod silic QBS, upper 3.5' int
iron stained and weathered, a few'flecks

of chalco and pyrlte in tOp 0.51‘

Lightly silic QBS with occ str1ngers of qtz,
iron stain on fract no apparent.min

Lightly silic, generally massiveﬁﬁBS, kight

to mod iron stain on fract, no apparent min
Mod 'silic light gray QBS, blocki'inon stain
on fract, no apparent min '

Mod silic llght gray blocky QBS _iron stain’
on fract, no apparent min

- Mod silic blocky QBS,  with occ 1r0n ‘stain
~on fract, no apparent min.

Lightly Silic, light gray blocky QBS iron-
stain on fract, no: apparent m1n

Light gray, frag and xron'sta}nﬁQﬂ§;'con4
siderable weathering, nQ'apbarenf7min

Py

'Upper half of run massive, llghtly 5111c , o
-QBS, - lower half of .cun’ llght to mod - BN

"weathered and iron stain,:’ 0 6' of chalco
‘with chalcocite, partially ox1dazed at

_272.0',(min weak

Light gray well banded QBS, weak iron stain’
on fract, no apparent min’ '

Light gray QBS, fresh,"blocky,‘no appar—

ent min

Light gray qtzitic. QBS, 0.6' of iron stain

qtz with pyrite at 287.0', blpcky, no . s
apparent min : 3 .
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From - . To Rec'y Size S Descr1pt1on
389.0f‘ 294.Q 100 BX Light gray blocky qtzitic QBS, with iron
T : » stain on fract, no apparent min
S 294.0 299.0' 90 " BX Lignt gr;y,‘rather qtzific QBS with zones
R S ‘ of iron stain, frag in lower 1.5' of run,
- ' ' no apparent min '
- & '304g0 100 BX <L1ght gray qtzltlc QBS with iron stain-on
- - fract, rock. appears bleached, no apparent
.~ min ‘ ST '
.?309;0' 95 ,BXRj Light éiéy QBS, blocky, with occ zones of

iron stain, lower 1.5' consists of sandy
gouge cementing breccia, no apparent min

309.0. "314.0 90  BX Light gray frag QBS, lightly-silic, with
oL ey - ‘ minor iron .stain, no apparent min

."3L4.0 . 3169.0 . 90 BX Light to mod silic QBS, frag and rather
) IR S v  massive,.no apparent min

90 BX Mod silic frag QBS, occ flecks of pyri{e,
"7 min very weak .

32400 .329.0 90 BX Mod silic QBS alternating with bands of
BT T TR T ' o : green biotite schist and qtz seams, lower
foot of run int min with chalco, pyrite,
and cobaltxte in gtz and b10t1te schist
.gangue

7329.0  334.0 100 BX Top 4.0' of run int min biotite schist and

o B ‘ S gtz with chalco, pyrite, and cobaltite,
lower foot of run basic dike, 'slight

" weathering o

RN

. 7+334.0 °.339,0 100 -BX Light to mod silic gray QBS with occ fine

' ;o - i ; stringers of qtz, 0.7' of chalco, pyrite,

~and cobaltlte in a gangue ‘of qtz and bio-
t1te schlst at 337"

339.0v‘i34{.0 ' 100 BX Light to'mod silic QBS, with occ stringers
: ) ; : of qtz with fxne blebs of chalco, min very
- ‘weak
. '344.0  348.5 100- : BX Mod to int silic gray QBS, blocky, lower

1,0' fault ,gouge with breccia and slicken-
sxdes ,.no-apparent min

348.5  353.7 80 ~ BX  Top 0.2" breccia cemented with gouge, lower
‘ ‘ 5.0 mod silic blocky QBS, no apparent min

353.7 . 357.5 °0  BX  Light to mod silic blocky QBS, min not
o apparent






i

Dlamond Dr1ll Hole No._lS

-3

Page 7
Footage % Core ,
“From To Rec'y Size De5cr1pt10n_.
357.5.  362.5 100. BX L1ght to mod s111c blocky QBS no apparent
‘ m1n . .
362;5 372.5 90 = BX Mod to int siiiC'bloCk§ QBS with occ fleéks
: ’ of chalco ‘and- pyrxte,-min'very weak
372.5° 376.8 90 BX Mod to int silic frag QBS with flecks of
) . "+ pyrite and chalco throughout, min weak’;

376.8 378,8 100 BX Mod to int silic' QBS, frag, no appar min

378.8  383.8 50" BX Int silic.blocky QBS, no apparent min -

383,8 388.7 100 BX Int'silic‘QBS, qtzitic bands alté;nating.

: : with biotitic bands, blocky, a small bleb
of chalco at 387. 3' ‘otherwise no appar-
ent min T ' ' :

-388.7 193, 100 BX Mod to int silic qtzitic QBS, top 3.0°'
: dark green biotite schist, no apparent min
393,09  398.8 - 100 BX Int silic Qtzttic QBS with biotitic bands
’ ) P Jup to 2.0', occ large’blebs of. chalco along
‘ f ) N gtz healed fract mln\very weakﬁ'
398.é 403.8 100  BX Mod silic qtz1t1c QBS, blocky, min not
. ‘ 'apparent :

403.8  410.0 100 BX Light to mod silic qtzitic.QBS, biotitic

. '~ bands irr and crenulated, blocky, no appar-
ent min o

410.0 413.1 85 BX GLdY frag QBS with 1rreg silic, no appar-

: 4 ent min .

t1413.l 418.2 100 BX Soft, generally massive QBS with occ qtz-

a ' e © . itic seams, 0.2' basic dike at 411.5',

"lower 0,3' of run basic dike, no appar min

418.2 422.0’ 100 BX Top 3' of run‘brown basic dike .followed
by 1.0' of int silic and frag QBS, rest of
run mod 5111c QBS, no apparent min

422.0 4243 100 BX Gray to dark gray qtzitic QBS, very frag,

' - no apparenﬁ min T
424.3 429.0 100 - BX. Gray qtz1t1c QBS with' 1rreg bxotlte bands
i ' : " .and irreg silic, no apparent min
'_429.0 454.0,: =100 BX 'Gray generally massive QBS ‘with occ fine

qtz strxngers occ chalco flecks,’mln weak
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434.0

439.0
442.5

447.0
449.8

454.8

458,0,

463.0

468.0

469 .3

474 .3

479,.3
484.3

- 489.0

439.0

442 .5

© 454.8

458.0
463.0

468.0

469.3

474.3

479,.3

484.3

- 489.0

493.4

80

80
40

100
100
100
100

100

100

100

100

100
100

100

BX

BX

BX

BX

BX

BX

BX

BX

BX

BX

BX

BX

BX

Top 1.6' int silic qtzitic QBS, generally
frag, no apparent min. Next 1.4' int min.

biotite schist and gqtz, min consists of
pyrite, chalco and diss cobaltite. Lawer

2.0" of run sheared and frag biotite
schist :

Int silic frag QBS with flecks of chalco
and occ cobaltite, min very weak

Int silic QBS, very frag, some flecks of
chalco, min very weak C ’

Int silic QBS frag,‘with consid chalco

and pyrite and fine gralned cobaltlte min
mod to intense

Light to mod silic gray QBS, slightly qtz-
itic with only an occ fleck of chalco,
minor min ' .

Mod silic and blocky QBS with one or two
siringers of chalco in lower 3,0' of run,
min very weak

" Light to mod silic blocky qtzitic QBS with

fine stringers of siderite on fract, no
apparent min

Light to mod silic QBS, mod fract with
51der1te on fract, lower 3.0' has altered
look with numerous bands and seams of
siderite, no apparent min .
Alteréd mtl, very argillaceous with numer-
ous streaks of sxderlte, badly fract, no
apparent min '

Light to mod'silic QBS, somewhat gtzitic
toward bottom of run, no apparent min

Qtzitic QBS with some irreg silic and
some zones of argillaceous mtl at bottom

of run, no apparent min

Mod to .int silic qtzitic QBS, blocky, occ
sulfide blebs and streaks, minor min

Mod to int silic. qtz1t1c QBS with an occ
fleck of sulfides, min minor

Mod silic qtzitié QBS interbedded with
gtzite, no -apparent min :
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Foatage % Core _ ‘
From To Rec'y Size S Descrlptlon

- 493.4 497.0 100 BX 'bTop 3.0' qtz1te xnterbedded thh QBS mod
o ' silic and blOCky,,lower 6.0' of rTun.very
biotitic, no apparent min -

- 497.0  502.0 100 BX Modvsilic qtfitic QBS, blocky, thick to
: massive bedded, 0.1' qtz stringer 'at 501',
no~appa:ent;@invﬁ. o “

502.0  506.5 100 BX Light to modisilic qtzitic QBS, blocky,
}banding contérted Ano’épparent min

506.5. 510.8 100 BX Gray qtziti®? QB§, with b10t1t1c bands, no
' ‘apparent min

- 510.8 515.8 85 BX Gray to dark gray’ qt21t1c .QBS becomlng very
' biotitic at bottom of run, blocky with con-
torted banding, no apparent min

515.8 52008 80 BX . Frag biotitic QBS, no apparent min

520.8 525.8 ‘“ 80 BX Ffag, lightly silic qt21t1c QBS lower
e » - 1.0' is gouge -and breccia

525.38 531.0 100 BX - Black, dense biotite schist grading to
o - light to mod silic QBS in lower 2.5' of
run, 0.4' of barren qtz at 530.5", no
apparent min o

531.0 536.0 100 BX Mod silic QBS, blocky, a few flecks of
’ sulfides at 535.0', min very weak

526.0 539.5 - 100 BX Mod to int silic qtzitic QBS, blocky,; a
: : few flecks of chalco in lower 0,1' of run,
min very we ak

539.5 544.,0 100 BX Mod to int silic QBS with bands of dark -
green biotite: schist, banding ‘crenulated
and disturbed, light greenish-blue stain
on fract,.occ blebs of sulfides .in ‘lower
2,0' of run, 0.3' of qtz at 543.5', min
very weak : : -

™
1

544.0 548.0 - 100 BX “Light to mod silic QBS, thin to medium
‘ ' bedded with flecks of chalco throughout
run, min very weak

548.0  553.0 100 BX Mod silic QBS appears disturbed, fine+.
stringers and flecks of chalco along qtz
stringers, min very weak .

553.0 558 .0 100 - BX Irreg -®ilic QBS with qtz strlngers 0.05"
: wide, chalco and pyrite occur as string-
ers and blebs along qtz stringers, min
~very weak to weak . -
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Footage % Core
From To .Rec'y Size Description

.~.558.0 563.0 _ 100 BX Gray Q8S, banding crenulated, core appears
. L ‘ very argillaceous, no apparent min

563.0  568.0 100 BX  Irreg silic gray QBS, lower 2.0' of run
' ’ : "very argillaceous, with flecks and fine
streaks of siderite, no apparent min
.©568,0 572,0.. 100 BX " Light to mod silic QBS, top l.5' gener-
B o : ally argillaceous, no apparent min
;572:0' 577.0. - 1100 "BX  Irreg silic QBS,banding slightly‘contdrfed)
' ' no apparent min

2 577.0 581,85 "}OO BX Lightly and irreg silic QBS, no1apparent

581,5 "586[57 © 100 BX Lightly silic QBS, banding contorted and
’ : Co of fset by minor fract, no appareént min

586.5 591,0 - 100 BX Lightly silic gray QBS, top 2.5' flecks
. . of sulfides and occ blebs of cobaltite,
.~ banding disturbed, lower 2,0' shows no min,
min very weak

‘ .J' 591.0 596,0 100 BX Irreg silic QBS, occ flecks of sulfides,
¢ Ko : min very weak

 ‘596,0 601.0 100 BX: Thin to medium bedded QBS, an occ fleck of
e E - sulfides, very minor min '

© 601.0  605.5 °© 100 BX Upper 2.5' black biotite schist with seams
’ : : : and stringers of gtz with associated
R . flecks of pyrite, chalco, and occ blebs of
o C T cobaltite, lower 2.0"' of run gtzitic QBS
S with sulfides, min weak

1
[}

 ‘605,5,‘ 609.5:.‘ﬁ100 "BX - Light to mod silic qtzitic QBS with occ
. e R fine 'stringers of,sulfides, min very weak

609.5 614,0 100 BX Top 1.,0' of run greenish black biotite

' schist with qtz stringers and blebs of
sulfides common, lower 3.5' of run grades
to silic qtzitic QBS with sulfides common
and an oc¢ fleck of cobaltite, min weak to
moderate Co

.

61450 “‘618ué, . 90 BX Thin to medium bedded QBS with a few irreg
o : fine stringers of qtz, occ flecks of sulf.-
ides, min minor

R 'JA’618,2 égggs - 80 BX Light to mod silic frag QBS with a few
T o R . ' flecks of chalco .at bottom of run, min’
Tes s e . minor
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From To Rec'y Size Description
; [TBR)
.622.5 627.0 100 BX Irreg silic QBS with seams of biotite
' ; schist thruout, 0.8' of biotite schist at
626.0', no apparent min
627.,0  631.0 95 BX Well banded qtzitic QBS, lower 1.0' light-
N ly silic, no apparent min :

631.0 634.8 100 | BX Irreg silic qtzitic QBS, no apparent min

634.8 639.8 85 BX Lightly silic QBS, no appareént min

639.38 642.0 100 AX Mod silic QBS, generally frag, no appar-
ent min R

642.0 647.0 80 AX Mod silic gtzitic QBS, no.apparent min

647.0  652.0 90 AX Light gray qtzitic QBS, irreg silic, no

’ : apparent min R :

652.0 657.0 40 AX. Irreg silic QBS with gtzitic layers, occ
fine gtz stringers, core loss.due to re-~
drilling, no apparent min

657.0 060,0 100 AX Top 1.5 brownish-argillaceous qgtzite,

‘ lower 1.5' generally massive bedded gtzite,
, . no apparent- min

6560.0 665.0 90 AX "Light to mod -silic QBS; occ fine qtz

R ' stringers, no apparent min

%65.0 - 670.0 100 - AX Thin to medium bedded QBS, irreg and

. lightly silic, no apparent min

670.0 674.0 100 AX Interbedded biotite schist 'and QBS, fine

T : qtz stringers. thruout, 0.3' barren gtz at
670.0', no apparent min '

674.0  ©679.0 100 ~~ AX  Light to mod silic QBS, blocky, no appar-~

] - ent min A - '

679.0  684.0 100  AX  Mod silic QBS, bands slightly contorted,

o a fleck of chalco at. 685.0', min minor
684 .0 689.5 100 AX  Mod silic QBS, more sandy mtl qtzaitic, no
’ apparent min B E '
689,5 694.5 100 AX'  Mod silic, gehe§d11y massive schistose
: : . o gtzite, argillaceous in lower 1,0' of run,
1 foot of qtz at 693.5!, no apparent min
694.5  699.5 AX

Lightly silic QBS, no apparent ‘min
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Footage % Core :
From To Rec'y Size Description
699.5 704.5 100 AX Lightly silic qtzitic QBS, bandlng irreg
- and contorted, no apparent min
704.5  707.5 95 AX -~ Irreg silic QBS, sanay-layers qtzitic, no
. Co apparent min ' .
707.5  712.0 100 AX Lightly silic qtzitic QBS, massive, blocky,
no apparent min '
712,0 715,5 100 AX Light to mod silic qtzite and interbedded
QBS, no apparent min :
715,5 720.5 50 AX Mod to int silic frag QBS, no apparent min
720.5 725.5 100 AX Upper 4,0' massive schistose qtzite, lower
1.0'" qtzitic QBS with lightly contorted
baﬁding, no apparent min
725.5 730.5 100 AX Gcnerally gqtzite, slightly schistose, some
' . siderite along healed fract no apparent '
min :
730.5  735,5 100 'AX Light gray qtzite, rather schistose and
' argillaceous, massive, no apparent min
735.5 740,55 100 . AX Light to mod silic schistose gtzite with
: argillaceous zones thruout, no apparent min
740.5 745.5 95 AX Thin bedded argillaceous qtzite, schistose
: with fine stringers of siderite thruout,
0.3' sheared basic dike at 742.0', no
apparent min
745,5 749.0 - 90 AX Upper 2.0' of run thin bedded argillaceous”
: o qtzite, lower 1.5' of run mod silie qtzitic
QBsS, 0.4' of barren gtz at 748 0', no
apparent min
749.0  754.0 100 AX+ Lightly silic.qtzitichBS, banding slightly
: - contorted, no apparent min
754.0.  759.0 100 AX “Light to mod silic schxstose qtz1te no
' LT ‘apparent min’
759°0,‘ 764.0 100 AX Modvsilic schistose'qtz1te,'rather blocky,
‘ - : genera;ly massive, no apparent min.
764 .0 769.0 100 AX Mod to int silic qtzitic QBS; bandlng con-
- s : torted with a few siderite, strlngers no
apparent min
774.0 90 AX Mod to int silic qtzitic QBS, frag and

blocky, very biotitic in  lower 1.0' of
run, occ flecks of chalco, min very weak

A
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774.0-

779.0

784.0}

794.0

§10.,0

815.0

825.0

830.0

835.0

784 .0

789.0

794 .0

-3
\O
O
9

wn

- 805.0

310.0

815.0

§20.0

825.0

8§30.0

835.0

840.0

45

90

50

60"

95

100

95

100

100

100

100

100 ©

100’

AX

AX

AX

AX

AX-

JAX

AX

AX.

AX

AX
AX
AX

AX

~apparent min

‘Mod to int silic frag QBS, mod chalco

min in lower 0.5' of run

Dark green biotite schist and qtz with
flecks of chalco, no cobaltite observed,
min weak ‘ ’
Thin bedded irreg silic frag QBS, occ
small stringers of chalco and some SLder—

1te, min very weak . .

Very frag 1ightqu mod silic QBS, 0.2
of gouge and breccia at 790.,0'. No

“

Top 1.0' of run sheared basic dikg;.next

2.5'" 15 mod silic qtzitic QBS with string- -

~ers of siderite and qtz, lower 2.0' of
run 1is green biotite schist and qtz with

occ flecks of pyrlte and chalco, min very
weak ‘

Light gray, generally massive and blocky

QBS, no apparent mxnh

_1:

Light gray, irreg 5111c qtzxtlc QBS,

band ing slightly contorted, a fleck.of

chalco at 805.8', otherwxse no apparent;.»”’»”

min

"Upper 1. 5' mod silic QBS, lower part of

run irreg 51l1c, no-apparent. min

. Light gray qtzxtlc Q8BS and schlstose qtz-

ite, massive with occ 51der1te strzngers
no apnarent min ‘ 3 :

Light gray SChlStOSG qt21te no appareéent
min -

Gray QBSA b1ot1t1c bands llghtly contort~.~ﬁ£”

ed, uo’ apparent min

‘Lxght gtay schlstose qtzife with some'i_”\._.'
-~chlorite along tlght fract no apparent ... ...

min & S . e N
. B . : . . . : .
’ S
Light gray schlstose qtzlte with occ
fine stringers of" 51der1te ~no apparent
min '

NS .
o%
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( ¥ “From ~ . To

e

" \ ey

L sd5,0°. 836.0 100 Ax

s
;
.
o
3 "
s v
roge M
.
. s
'
e
.
1
,
:
. -
J * O
'
. A
-
N '
R e
.- ;
* >y .
. N
e
. ‘v
r
N g
N
& N
. .
- ,
‘~
v
.
. Ve g
K R
a0 .
e
s
s

P

'840.Q% 845.0 100 AX

Light 'silic gray QBS, banding somewhat
contorted, no apparent min

Lightly silic gray QBS,'a fine fleck of
chalco at 846.0', otherwise no apparent
min o S : -

»

AX - Lightly silkc gray QBS, banding lightly
: -contorted, no apparent min
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