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INTRCDUCTION

The examinations that form the basis of this report were made
for The Standard Slag Company on the lfinnesota group of claims, in the
Buekskin mining district, northeastern Douglas County, Nevada. This
property produced copper in the period 1913-18, and it has been called
the !linnesota coppor property or the linncsota-licvada mine, bub as it
alse contains a large deposit of iron ore that is now being mined, it is

reforred to herein as the linnesota iron deposit. The property is reached

by way of the Campbell Ranch road, which exteonds west from the main high-

wzy ebout midwsay bebtwoen Wabuska and Terington.

The deposit 1s locsted on a yrominent knob, one of the foothills
of the Pine lut Ranze, on unsurveyed land. The iron ore consists chiefly
of magnotite that replaces limestons or shale, or both, along a contuct
zone between Triassic sedimentary rocks and intrusive igneous rocks. The
zone is extensively faulted, and much of the exposed iron ore occurs in

relatively sm2ll fault blocks or slices.




The present £ield work included detailed topographic mapping
by plenc table and alidade, geologlc napping, and magnetometer surveying.
The purpose was to prepare a topographic base map for mining purposes,
to map the general geology, and, by means of the magnotometer, to deter-
mine the extent of the ore indicated by the outcrops and to locate buried
extensions or now bodies under cover. The field work was done during the
first part of April 1952. lagnetic measurcments were made with a standard
Askania vertical magnetometer, having a sensitivity of approximately 30
gamas per scale division.

The magnotomeber readings wore mado on a grid that covers nearly

the oentire main hill. In addition to anomalies associated with the out-

crops, the readings show a major positive anomaly on the top and upper north

part of the hill, in an arca of oubcropping massive limestone, and a smaller
anomaly on the northwost flank of the hill, in an area of limesltone and
granodiorito. Those anomalics indicate buried masses of magnetite that
may be of cormercial grade, and drilling is recommended in the area of the

larger anomaly.




GEOLOGY

The genoral geology of the Mnnesota iron deposit is shown on
the accorpanying geologic map, which includes the geology within the
arca of the magnetometer prid, The rocks include limostones, shales,
and voleanic rocks of Triassic age, and intrusive‘igncous rocks of pwob-
able Cretacoous age. These ages are based on the similarity of the rocks
to those described by mep.f.‘l in the Yerington di.stricﬁ to the east. The
age of tho iron oro is not lmown. It may be gonetically associated with
tho Cretaceous intrusions, or it may be of Tertiary age.. Congidering
the faulting and other relationships within the mineralized zone, the
forer possibility scenms most lilcely,

The uppermést sedinmentary rock is a massive light gray limestone,
which caps the main hill and the northeast spur on which the O-point of
the magnetomeber grid is located. Blocks of this limestone also occur
» on the lower north flenk of the hill. The limestone is highly fractured,
altered, and in part recrystallized, and it shows no recopgnizable bedding.
On f;he top and west £lanlc of the hill, particularly in the area of the
major magnetic anomaly, the limestone contoins larpe amounts of greonish
yellow chloropal, a hydrated silicate of ferric iron. The massive lime-
gtone is tho host rock for at least part of the iron ore, and 211 of the
ore noy have boen formed by roplacement of this rock.

The massive limecstone is underlain by a serdes of dark gray,
fine-grained limestones and blocky silt shales. For the most part these

1/ ¥nopf, Adolph, Geology and ore deposits of the Yerington district,
Yievada: U,S. Geol, Survey Prof. Paper 11}, 1918. :




rocks are not well exposed, and their attitudes could not be dotermined.
Thoy have been mapped chiefly on tho basis of float. The sories also Bay
contain altersed volcanie rocks. The arcal associations and the blocky
appoarance of somo of the broken ore suggest that part of the iron ore
may hove beon formed by replacement of these lower rocks.

(n the east flank of the hill there is a rather broad band of
dense, very finc-grained, white rock that appears to underlie the lime—
stone-shale series. This rock tentatively is classified as a felsite
belonging in the Triassic sequence, in accordance with Inopf's section
in the Yoringten district, vhiers he describes a dense white rock of vol-

“canic origin, clagsified as soda rhyolito-felsito, underlying the limo-
sbonos and shales of the Star Pook group and overlying the volcanic
endesite of the Kolpato sories. The rock contains rathor large amounts
of whito quartz, and it might possibly be an aplite belonging with the
intrusive rocks. It has no apparent associabion with the iron ore.

The intrusive igncous rocks include three distinct varieties.
Along the east side of the hill thie mineralized zons contains large
masses of a dark gray, fino-grained, highly altered igncous rock that is
classified as andesite porphyry. The rock is composed of phenocrysts of
altered plagioclase feldspar and a considerable amount of biotite and
othor ferromognesion minerals, in a dense, dark gray groundmass. Tho
white phenoerysts give tho rock a characteristic speckled appearance.
The andesite porphyry is so aofte_nad that it may be dug without choot-
ing, and it therofore is consldered to be the earliest intrusive rock,
now greatly altored by the lator intrusions. It is rather 1ntima‘he1y ag-

gsociated with the iron ore, a condition that may be duo to faulting and




to its locution alomg the contact zone, or that may be dus to a genetic
association. The andesite porphynry contains disseminated fine magnotita.

The most prominent igncous rock in the area is a frosh appear-
ing granodiarite. It occupies 2 lurge arca in the southoast part of
the magnetic grid, and a long tongue or band cubs entiroly throwh the
nain wineralized sone in the vicinity of the 2005 line and extends inbo
the nortlsmest corner of the grid. It also oulcrops in & suall arca in
e wost contral part of the grid and in the ertrome soutinvest corner,
and the prescnee of float in a nwibexr of localities suggosts that 1t
nyy bo nmore extensive than tho nap indic: .tv:::»s. In addition to mach
plagioclase, the granodiorite containg rather numcrous crystuls of pini
orthoclase. It also conbaing minor disseminated fine magnetite, and 1%
might possibly be the parent rock of the iron ore.

The third ignecus rock ls a mediun-to finc-grained gray quartsz
monzonito, Vithin the magnotic grid it appoars only as a poorly exposed
narrow band in the northeast part. It is fairly frosh in sppearance,
and 1t probably is of about the same age s tho grandiorito. It scoms
to have no direct association with the iron are.

The detalled goologle structure In the mapped area is very diffi-
cult to doternine, especilally because of the lack ¢f rocognizable bedding

in tho messive liumestone, and the poor exposures of tho other Trisssic

rocks. The enbire rock complox is very extensively faulted, and a nuber

of the contacts shoim on the rap doubtless are fault contacts, although
only a few faults could bo mappod locally. It secnms probable that the




main block of mossive limeabono dips ab moderate cnglos to the west s bubt
the general pattern suggests thot the sedimentery rocks may be part of
& badly faulted fold, and that the dips may vary widely.

The sedimentary blocks and possibly the intrusive andesite por-
Phyry may be parts of a roof pendant in the granodiorite. On this basis ’
and considering the disiribubion of the iron oulcrops and the magnoatic
findings, tho iron ore may have been formed by partial replecement of a
lerge foundered block of sedimentary rocks, and the contact zone s 50=

called, may not extend to any great dopth., The depth probebly is as

great, however, as 1t would be feasiblo to mine, Vhatever the detailed

structure may be, the iron mineralization cecurs along a woll-dofined
broad zone, and the magnetometer swvey has oublined clearly those areas

within which exploration and development must be concontratod,




LEAGHITOMETER SURVEY

Plan of the survey

Tho magnotomotor measwrerents were made on a grid covering cs-

sentially all of the main hill, tho limits being dotermined by the mog-
nobic readings. The outline of the grid and the O-point and bage line
are shovm on tho topographic and geologic maps, and the detailed plan is
shovm on the magnetic mﬁp. The O-point is on the top of the limesione-
capped northeast spur, and from this point the base line was projected on
a bearing of apmroximately N. 21° W. llagnetometer traverses at right angles
to the base line x;:erca run at 100-foot intervals for distances of 200 feet
north of the O-point and 800 feet south. On all of these lines, magnetomcter
stations wore occupied at intervals of 25 feet within the anomaly zone,
and at intorvals of 50 feet on the borders.

M1 of the linos oxtond 200 fect east of the base line excepl
8005, which starts at the base line. On the wost, the three norithernmost
lines run to 8007, but, because of the width of the main magnetic anomaly,
the rest of the lines extend to 9007, TFor field reference, the traverses
aro gbaked and markod on the base 1ine and abt 2008, 3007, 6007, and 8OOY,
Field locations for drilling or other dovelopmend work should be made in

refercnce to these stakes.




The results of tho magnctometer survey are shown on tho magnetic
map, which is contoured on an interval of 5,000 gamnas. In order to ome
phasize the magnotic pattern, areas showing vertical magnetic intensitdes
above 415,000 gammas are colored yellow, and arcas above +25 »000 gammas
are colored orange. Within the orange arcas nearly all of the roadings
actually are above the mawcimum range of tho instrument, or in excess of
#26,000 gammas,  An uncolored transparent print of the magnotic map also
is furnished, which may be superimposed on the geologic map for direct
comparison of the magnetic anomalies and the goology.

As showm by the readings on the borders of the grid, all of the
country rocks are magnotically neutral, and thero 1s little or no magnetic
contrast at the formational bomuiarics. The limestones, however, are
erratically impregnated with dissaminated magnetite, which tonds to raise
the level of magnotic intensity and to produce local minor variations.

.In the central part of the grid a broad, mainly positive anomalous
zong covers nearly the entire main hill, and magnetically there is no
narrow contact zone. The gencral positive zone is broken in the vicinity
of the 2005 1ine by the transverse band of intrusive granodiorite. HNorth
of this ncutral band the magnetic curves of the O znd 1005 traverses are
extromely variable, shqwing alternabing high and low readings associated
with the individual emall blocks and pods of are. Tho readings indicate
. that there 1s no single large mass of ore in the north flank of the hill,
and the vory sharp nogative borders of the individual local anomaliea
strongly suggest that none of the blocks extend to any great depth. lost

of these blocks probably are fault slices off the north end of the main body.




Tho 100 and 200N lines show mainly the broad, strongly negative
borders of the goneral positive zone » excopt for one narrow positive band
that projects northward between 3007 and LOO%. This anomaly narrows and _
weakens greatly on the 2001 line » and tho curve suggests a goneral lack
of mincralization to the north.

: Wlest of the tongue of granodiorito, the 1005 line shows a strong
positive anomaly that approaches a maximum of +25,000 garmas, centering at
6407,  Northward the anomaly extends with rapidly diminishing strength
through 6257 on the 0 1ine and 6007 on the 100N line. To the south it is
Jolned to the west part of the major positive zone by a broad high shoulder
on the 2005 curve. This ancihaly indicates a sizable mass of magnetic
material, at least some of which jrobably is of ore grade s associated with
the northwestirard mrojecting wedge of limestone. The trend of the anonaly
suggests that the limestone probably oxtends nortimrard at no groat depth
beneath the granodiorite. Caloulations based on the 1005 cwrve indicate
a probable depth of 50 to 75 foct to the top of the magnetic material, and

the 0 cwrve indicates depths on the order of 75 to 100 fect. The actual

depths may be somevhat less than these figures. _
: South of the transverse band of granodicrite a major positive

anomaly covers the entire upper part of the hill, extending from 2008
through 8005, The enomaly, and in particular the east edge, trends about
with the grid, or about N. 20°.W. Tt reaches its macimum width on the
5005 and 600S 1ines, the $5,000-garmaa closure extending from BOb?i to a
little beyond 9007, The highest part of tho anonaly is nearly square,




roughly extending from 2505 to 6508 and from 3007 to 7007, The anomaly
is decidedly asymotricil, with a very stecp edge and nogative border on
the cast and a more gradual slope on the west, indicating a general wester—
1y dip of the magnetic body.
The northeast part of tho positive crest occurs over the main
outcrops of iron ore shown on the geologic map. On the 3005 line the
crest is divided into several distinct bands, scparated by relatively low
readings. The main negative break, which extends to the 20038 and 4005 lines,
occurs directly over the narrow band of limestono on the 2005 and 300S lines.
The present main working bonch is cut in the granodiorite, and the face
now is advancing in ore into the north ends of the positive bands on either
side of this negative anomaly. The magnetic readings indicate that the
split may narrow and that the ore bands probably morge at depth to the
south. The 300S 1line also shows a x;ortheaster]y positive extension associa-
ted with the other large outcrop of ore, but the curve suggests that this
mass, lying between the 2005 and 300S lines, may have no great depth extent.
The 4005 and 5005 traverses both show broad maximum zonos, on the
order of 250 to 300 feet wide, within which all readings are beyond the
range of the magnetometer. The 400S 1ino shows the south end of the split
noted above, and also a minor positive anomaly associated with the narrow |
slice of ore near 200W. Tho 5005 lino shows a single, broad, solid peak,
- The 6005 1ine also shows a broad arca of vary high readings, including
several that are off pcale, bub it also shows a branching o splitting

into separate bands, similer to the findings on the 3005 line. Tho 7008




and 8005 curves show broad, smooth peaks of medium to low intensity, indi-

cating increasing depth and a dying out of magnetite mineralization to

the south.

The crest of the main positive anomaly occurs chiefly over the
massive gray limestone, but the anomaly indicates a large underlying mass
of highly magnotic materdal. In view of the magnotdc strength and the
geologic associations, it seems likely that much of this material nay be
of camorcial grade. Tho groat width of off scale roadings precludes
direct depth caloulations, but the strength of the recadings and the stecp
‘ borders of the anomaly suggest that the top of the body is at fairly
shallow depth. The geologic findings and the asymetry of the anomaly
suggest a bed of material dipping to the west, but, again, the very high
intensity appears to demand a large thickness or depth extent of magnetite.
The anomaly may represent a mass that plunges or rakes to the west and
south and that has the genercl form of a large ore shoot. Arbitrary
tomage calculationg based on eithor the +15,000-gamma contour or the
#25 ,000~gorma contour give high figures, on the order of 500,000 to
800,000 tons to a depth of 50 feob below the top oi‘ the body. Although
it scoms almost certain that not all of the material within this arca is
ore, and although all of the mass might be of submarginal grade, both the
tentative figures and the anomaly itself sugrest a possible high yicld,

- Drilling will be necessary to more fully evaluate this magmtif: zZono.




RECOLZENIATIONS

For furbthor lmnediato devolopment of the linnesota iron deposit,
drilling definitely is warranted within the area of the major magnetic
anomaly, which indicates that the main conter of mineralization lies
wndor cover south of the present mining benches. As the mining is in the
beginning stage, and as the drill findings may suggest modificabions of
the general progranm, it would be well to proceed with test drilling as
goon as may be practicoble. AL the present stage, and unbtil more is
learncd concerning the nature and attitude of the material underlying
the anomaly, only a few key test holes are recommended. Flans for any
nore exbonsive drilling program will depend to a very large cxvont
the findings in the £irst holes.

Tt is recomzonded that the first holes be drilled on the 4005
treverse line, which is near the center of the anomaly and yet 1s not
too far gouth of the prosent nmain bLonch and cub. Assundng a general
westorly dip or rake, it is recommended that inclined diamond drill holes
be drilled from the west, and thab they be oriented parallel to tho traverse
line. In order to {irst test the zone at reasonably shallow deplhs, it
1s suggesbed that the first hole be located at 5077, At this location
a hole inclined at -U45° will reach a vertical depth of 100 feet under the

east edge of the hill crest, or boneath 4007, and a vertical depth of

150 to 170 feet benoath the main iron outcrop showm on the geologic map,

if it is nccessory to drill that far, Taking the east edge or base of
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this outcrop, howover, and assuming a westerly dip of 40°, the bottom of
the ore would be found at the 100-foot vortical depbh, or at a hole depth
of 150 fect, Assuming a wosterly dip of 70°, the base would be at a vere
tical depth of 150 faet and a hole depth of 215 fect. Conzidering the
various facters invelved, espocinlly the possibility of splits, it is
suggested that this first hole arbitrarily be drilled to a hole depth of
at lbz:'st 200 fect. ‘

Since early informution is needed rogarding the attitude of
a posgible ore bo_‘\;,f, it 48 rocomuended that the sccond hole be drilled
at 6007 in tho 4003 line. At tlds location a hole inclined &b =450 will
reach o vertical depth of 230 fect bencath the east edgoe of the crest (LOOT)
A a dip of 40° for the Lody, the hole depbh would be sbout 200 feet, and
at o dip of 70° the hole dopth would be aboub 300 feet. Asouning that a
racognizable bese or east edge is encountered, these two holes will give
the general attitude and thiclmess of the mineralized zone, as well as
the depths to the top.

Tentatively, this same layout of two holes can be repoatod on
the 5005 lins. Cn this 1ino, again using tho lmown outerop as a guide,
a hole located at 5007 and dinclined at ~45° would reach a vertdcal depth
of 65 to 75 focb benenth the crost of the hill. At an assuned dip of
L0° the holo depth %o the base of the zouo would bo 200 feet and the
vertical depbh would be 125 foct. At a dip of 70%, the hole depth would
be £6y foob and tho vertical depth would be 150 fect. A similar hole
located at 6007 would reach a .vor‘oical depth of 200 feet benoath thoe

crest of the hill, At an assumed dip of 40P the hole depth would be
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235 foob and tho vortical dopth 210 feet, and at a dip of 70° 4ho hole
depth would be 350 feel and the veriical depth 270 fect.

It is rocognized that the bizried body wost likely is not a cingle
niform bed, and that the assumed ideal conditicns most probably will
nob be found, bub the general program cutlined is belicved to be the
rost feasible one for the first test holes. Locations and angles may
be changed somevihat, if it is desired to reach obhor depths or to beoot
ovhier localities, and of course plans for cach succeeding hole may bo
changed by findings in meceding holes. The first holes » howsvaer, should
be drilled within the crest -a.rcm aof the positive ancmoly.

AL tids stege of development no drilling is recommended in the
ancualy zeone on tho nocthvest flank of the hill, since the ancmaly is
gmaller and is well oubside of the prosent mining ares. At soms lator

ale, howover, it also may yprove desirable to test the nortlrrest anomaly.

7 A e iee,

Reno, levada E. L. StopCnson
Aoril 10252 ‘ Censulting Geophysicist




THE STANDARD

SLAG COMPANY

Al 10 (5 8

SURVEY

00 qg - 500 FEET

20 FEET
lN‘rfqr MAGNETIC GRID
: 'ON’

il
R

W
NS

N
QW
RRIREN
AW
NN
B \\\\
N W

S|
- 0
““\\\\‘ :

I,

7,
W,
)

i,
it
Wy, 1

il

%,

W
‘h\t}{[’lﬂ
W
il
g‘\{‘\\\\\w

;s@i"lll

7%
Wil %
Y

N

N
W

77
2,
é//,,/’;;,”/l@ z= .
=
B === et
ZZ2Z7Z SSST
S S=S=F
=ZZZ27 ===
ey S
75 S5
==F
=<
=S

2l
mu
it 222

SEDIMENTARY

INTRUSIVE

EXPLANATION

Fis
Massive li.,At groy limestons

®s

A\

AND
VOLCANIC
ROCKS

Gray .rlul’ limestones, silf shales,
probably some volcanic rocks

Felsite, a/tered volcanic rock

Quartz

P

Granodiorite

IGNEOUS
ROCKS

Andesite porphyry

ITRON OARE

s

FAULT

TRIASSIC

CRETACEOUS (@

£S5 _4-52

MINNESOTA IRON DEPOSIT, DOUGLAS

COUNTY, NEVADA

07710 00O0Y 42z




AN, L -»
R i ) /\‘?‘\ J ! e
\\ 2N O , ,’_;&
- £ P
(\G

= Z

ooooooooooooooooo
FFFFFFFFFF

oooooooooooooooooo

CE = o e

OOOOOOOOOOOOOOOOOOOOOOOOOOO
EEEEEEEEEEEEEEEEEEEEEEEE

MAGNETIC MAP OF GRID NO. I, MINNESOTA IRON DEPOSIT, DOUGLAS COUNTY, NEVADA .

e
T e ?
()

% il 017D 000 ‘s

SRR,
=



O140 AN 44

THE STANDARD SLAG COMPANY .

2 2 2 2 W w

o o o o o le]

- : 3 3 : S
200N = . " o 200N

/

N

o _, > \ 1((@\”\ N/
=

o
)

-~

=37

4005r

|
|
1
OY-42 Ov-4i / y-45
| O
OY-7
Ov-25
@)
OY-19 Y-
OY-44
} OY-30 Ov-2 ‘J\Pf’
[
600S (, Oy i1 s OP“A <3 6005
\
X2
OY-6A % q4€ OY-4 OY-26
OY-31 Saa P~6
\ oY=20
\ OY-6 Ov-22
\ 3 OY-15
\ %
)
X x Y-27 oy-2l
+ S o A &
5 2 %
o ° o
o
o
o
] \ Ov-32
8005 \ \ \ \_// / 800S
\/ o
O
o
L 2]
3 +*
\ '" = 50‘
v 50 100 150 200 250 300 FEET
(el e e i e e, s = = |
: CONTOUR INTERVAL 5000 GAMMAS
c’<:,o° MAGNETOMETER SURVEY BY E.L. STEPHENSON
x\
\\/ REVISED COPY 1959
10005 . s e 3 - = = L5 s4e 500D
o o (o] o o (o]
o (o] (o] (o] o o
4 © < N N <

MAGNETIC MAP OF THE MINNESOTA IRON DEPOSIT, BUCKSKIN MINING DISTRICT, DOUGLAS COUNTY, NEVADA




	07700008.pdf
	077000080.tif
	077000081.tif
	077000082.tif
	077000083.tif
	077000084.tif
	077000085.tif
	077000086.tif
	077000087.tif
	077000088.tif
	077000089.tif
	0770000810.tif
	0770000811.tif
	0770000812.tif
	0770000813.tif
	0770000814.tif
	0770000815.tif


