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INTRODUCTION AND SUMMARY

Introduction

Shortly after the Strategic Minerals Act of 1939 was rassed by Congress,
the Bureau of Mines was authorized to begin a program of investigation of
domestic sources of strategic minerals, Since World War I, the Philipsburg
district had been virtually the only one in the United States that was
producing manganese on a commercial scale, Consequently, the district was
among the first to be investigated. During the summer of 1939, the Geologi-
cal Survey mapped the geology and ore deposits of the district., In late
July 1939 the writer examined the district for the Bureau of Mines. On the
basis of this examination and of the work performed by the Geological Survey,
the Bureau of Mines diamond-drilled at several properties in the district
during the summer of 1940, This report reviews the mining history and
geology of the district, and presents the factual data obtained by diamond
drilling, -

Summary

The Philipsburg district is about 45 miles, air-line, northwest of
Butte, and about the same distance southeast of Missoula. Nearly all the
menganese mines are within an area of about 1 square mile whose center is
about 1 mile due east from Philipsburg. Some silver mines, however, are a
mile or more east, southeast, or north, of the manganese-producing area.

The Philipsburg district produced at least $35,000,000, chiefly in silver ore,
before 1900. Since 1900 it has produced 539,000 tons of plus 35 percent man-
ganese ore, 24,700 tons of zinc, 8,111 ‘tons of lead, 80,000 ounces of gold,
and 20,840,000 ounces of silver. Virtually all of the manganese ore .has been
produced since the beginning of World War I. Except during World War I,
nearly all of the manganese production has been concentrated to a grade of
about TO percent MnOs and sold for use in the manufacture of dry batteries.

- The manganese deposits in the Philipsburg district are in sedimentary
rocks of Paleozoic age. These rocks have been folded into a symmetrical
angicline whose axis strikes north-south, and which plunges north at about
25". The east flank and the south end of the anticline terminate against
granodiorite of the Philipsburg batholith. Numerous east-west tension
fractures are in the sedimentary rocks and in the granodiorite throughout an
area several thousand feet wide on each side of the sedimentary-granodiorite
contact and about 8,000 feet long on the strike of the contact. The fractures
contain numerous shoots of zinc-silver-lead ore in a gangue of quartz and
rhodochrosite. Limestone members of the sedimentary formations adjacent to
the fractures contain numerous irregular replacement-type ore bodies of
manganese oxides and a few vein-type deposits. These deposits presumably
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have been derived by oxidation of primary rhodochrosite ore bodies. Develop-
ment at greater depth is expected to disclose bodies of rhodochrosite ore
whose size and manner of occurrence is similar to the manganese oxide ore
bodies that have been mined. A few small rhodochrosite deposits already
have been mined in the lower levels of some mines.

In an effort to stimulate manganese production by indicating the position
of additional ore reserves in the Philipsburg district, the Bureau of Mines
completed 4,019 feet of diamond drilling from surface statlons and 1,528 feet
of diamond drllllng from underground stations during the period June 1, 19h0
to December 6, 1940. The locations of the holes, description of the forma-
tions intersected, and analyses of the samples obtained by drilling are given
in this report.

ACKNOWLEDGMENTS

The writer wishes to acknowledge his indebtedness to Russell R. Trengove,
project mining engineer of the Bureau, whose maps and records constitute the
basis for this report.

Je T. Pardee and E. N. Goddard, geologists of the U. S. Geological
Survey, provided assistance and advice that were of great value in the
conduct of the investigation. Mine operators and prospectors of the
district gave unlimited access to underground workings and mine records;
they also were most generous with their time and personal efforts.

All chemical analyses of samples were made under the direction of the
late E. S. Leaver, supervising engineer, Rare and Precious Metals Experiment
Station, Federal Bureau of Mines, Reno, Nev.

LOCATION AND TRANSPORTATTION

The Philipsburg mining district (known also as the Flint Creek mining
district) is in Granite County, Mont., about 45 miles, air-line, northwest
of Butte and about the same distance southeast of Missoula (flg. 1). The
road distances to Butte and Missoula are 54 and 78 miles respectively. Both
routes are on paved highway U. S. 10.

The town of Philipsburg (pop. 1,200) is served by a branch line of the
Northern Pacific Railway. The branch joins the main line at Drummond, 25
miles north of Philipsburg. This road does not provide Passenger service.

Nearly all of the manganese mines are within an area of about 1 square
mlle, whose center is about 1 mile due east from Phlllpsburg. Some silver
mines, however, are a mile or more southeast, east, or north of the manganese-
producing area. Access to the mines from Phlllpsburg is by winding mountain
roads which c¢climb from an altitude of 5,200 feet at Philipsburg to about
6,000 feet at the mines.
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PROPERTY AND OWNERSHIP
Subsequent to examination of the district's known manganese-producing

properties, the Bureau of Mines further investigated the following
patented lode claims by diamond drilling:

Claim Present ownership
BoWi€ seecececsenccassassecse Farl Bellm’ PhiliPSburg, Mont .

Chicago esesecescoenevencsens
Little D&ndy ecessescnsecan
Casey eesnssecnsrsencsr e
CLiff NOe 2 avessvsonssacans
Seal ROCk eecs00esproveesnae
Horseshoe sesesececessssrne

Do.
Do.

Contact Mines Corp., Philipsburg, Mont .

Do.
Do.

C. Hickey, J. A. Harrah, and T. Hickey
Estate, Philipsburg, Mont.

HOorton ececeecsececacscscnsce Do.
My'rtle dResscsesesnvdonopeos DO.
S_B.Imders s0cesecsecsvcecgsoce Do.
.Wo cC. Bryant ccoesserseoves Do.
Scratch AWl eeeecesssscesss Owned in April 1940 by the Phillipsbugh

Mining Co.
HISTORY AND PRODUCTION

The town of Philipsburg was founded in 1867, 3 years after a prospector
named Horton discovered the Hope silver mine, Philipsburg was named in
honor of Philip Diedesheimer, who came from the Comstock lode in Nevada to
erect the Hope mill at the time the town was founded. The Trout, Algonquin,
Poorman' 8 Joy, and other mines were opened in quick succession. For many
years thereafter the district was noted chiefly for its production of rich
silver ores. The period of greatest prosperity was from 1881 to 1893, when
the Granite and Bimetallic mines, about 3 miles southeast of Philipsburg,
were at the peak of their production. Production records for the early
years are not complete; nevertheless it may be estimated, conservatively,
that the district produced at least $35,000,000 before 1900.

The first recorded production of manganese was made in 1900 from the
Coyle mine. Very little manganese was produced, however, until about 1916,
when the demand for it in the steel industry was stimulated by World War I.
Manganese production then increased rapidly until 1918, when over 127,000
tons of manganese ore was produced. After the war the district was unable
to compete with foreign sources of metallurgical menganese, but it was
learned that the ore,.after concentrating, was well suited for use in dry
batteries. Since then a small.but fairly consistent production of battery-
grade manganese has been maintained. During World War II a considerable

tonnage of ore, which consisted partly of pyrolusite and partly of rhodo*
chrosite, was purc sed by the Government and stock piled.

r

Although past interest has centered first on silver production and then
on manganese production, considerable amounts of zinc and lead and some
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copper have been associated with the silver and manganese ores. During the
period of high silver production, the zinc, lead, and copper-bearing
minerals were wasted. Since World War I, however, considerable quantities
of zinc and lead have been récovered; some mines were operated chiefly for
their zinc-silver-lead ores. -

The officially recorded production records of the Philipsburg district,
as compiled by meawmaum\ are tabulated in table 1.

PHYSICAL. FEATURES AND CLIMATE

Philipsburg is on the eastern edge of Flint Creek Valley, 5,200 feet
above sea level. Flint Creek originates about 10 miles séuth of Philipsburg
and’' flows almost due north 35 miles to join the'Clark Fork River at Drummond;
its valley, in the vicinity of Philipsburg, is about 3 milés wide and is
nearly flat. Cattle raising is the chief industry.

The Flint Creek Range rises abruptly from the edge of Flint Creek Valley
a few thousand feet east of Philipsburg. Within about 1 mile, 'the ridges
attain an altitude of about m»ooo feet. About 8 miles east of Philipsburg
the highest ridges of the range are nearly 9,000 feet above sea level. Most
of the mountain slopes are covered with dense stands of lolgerole pine; some
larger timber is in the more sheltered valley. The Flint Creek Range is
within the Missoula National Forest.

Annual precipitation at Philipsburg is between 15 and 20 inches. About
a third of this falls during May and June; the remainder is distributed
fairly evenly throughout the year. Extremes of temperature range from 20°
to 30° below zero to about 90° above zero. Below freezing temperatures
may be expected at any time between late September and late May. Usually,
the snowfall is not heavy; snow depths at Philipsburg or at the nearby mines
seldom exceed 1 or 2 feet. Road maintenance because of snow is not difficult
except at the highest and most distant operations.

DESCRIPTION OF DEPOSITS

General Geolo

The regional geology has been described in considerable detail by Emmons
and omeHSm.M\ The geology of the manganese deposits was described briefly
by Pardeel/in 1921 and was described in considerable detail by Goddardd/ in
1940, The following description of the general geology is based on these reports.

Ww]Zooame» C. E., supervising engineer, Metal Economics Division, Federal
Bursau of Mines, Salt Lake City, Utah.

w\ Emmons, William Harvey, and Calkins, Frank Cathcart, Geology and Ore Deposits
M& the Philipsburg Quadrangle, Mont.: U. S. Geol. Survey Prof. Paper 78,

913.

W\ Pardee, J. T., Deposits of Manganese in Montana, Utah, Oregon, and Washing-
ton. U. S. Geol. Surv. Bull. 725, 1921, pp. 146-17k.

M\ Goddard, E. N., Manganese Deposits at Philipsburg, Granite County, Mont.:
U. S. Geol. Surv. Bull. 922-G, 1940, pp. 157-20k.
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The Philipsburg district is in and around an embayment on the west
contact of the Philipsburg batholith (fig. 1). The batholith is granodiorite
of early Tertiary age; its outcrop is about 10 miles long from east to west
and about 6 miles wide from north to south. The rocks that have been
intruded by the batholith constitute a thick sedimentary series whose age
ranges from pre-Cambrian to upper Cretaceous.

A major fault, known as the Philipsburg Overthrust, crops out about
2-1/% miles west of the batholith (fig. 1). This fault strikes nearly
north-south and dips about 45° west. Pre-Cambrian sedimentaries west of
the fault have overridden Paleozolc sedimentaries east of the fault. The
Pgleozoic sedimentaries between the fault and the batholith have been
crumpled into synclines and anticlines whose axes strike north-south and
plunge gently north.

Most of the Philipsburg mining district is in an anticline whose east
flank and southern end are truncated by the batholith; part of the district
is in the batholith within 1 mile east of the contact.,

The Philipsburg anticline generally is symmetrical, except on the
southern end of the east flank, where the beds appear to have been thinned
and steepened by compression against the batholith, The top of the fold
is rounded; the flanks dip 30° to T70°, Throughout most of the district the
folds plunge north at about 20°; near the southern end, however, the plunge
steepens slightly against the batholith.

The sedimentary rocks that comprise the Philipsburg anticline within
the mining district are almost entirely of Paleozoic age; their age ranges
from Cambrian to Carboniferous. Thin-bedded, impure quartzites of the pre-
Cambrian Spokane formation crop out at the southern end of the district, but
no ore deposits have been found in them (fig. 2).

The Paleozoic formations are described briefly below. The descriptions
are arranged successively, from lowest to highest.

1. Flathead gquartzite: Cambrian - about 150 feet thick. Composed
of fine-grained, impure quartzite and thin-bedded, dark, shaly
quartzite. The base is composed of 25 feet of coarse-grained,
white quartzite,

2., Silver Hill formation: Cambrian - about 300 feet thick. Chiefly
thin-bedded, nearly pure limestone alternating with thinner,
slightly wavy layers of brown, siliceocus shale,

3. Hasmark formations: Cambrian - 800 to 1,000 feet thick, Medium- to
fine-grained, dolomitic limestone locally metamorphosed to medium-
grained white marble.

4, BRed Lion formation: Cambrian - 225 to 300 feet thick. Chiefly

thin-bedded, shaly limestone with wavy, discontinuous bands of
yellowish shale.
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5. Maywood formation: Silurian (?) - 200 to 500 feet thick. Fine-
grained, moderately thin-bedded sandy limestone.

6. Jefferson limestone: Devonian - 1,000 to 1,300 feet thick.
Massgive, blue-gray limestone. Near the granodiorite contact
it is altered to a white, medium-grained marble.

Ore Deposits

General

Most of the past production of manganese, zinc, and lead has been
derived from ores that are in or associated closely with east-west tension
fractures in the Hasmark limestone within 2,000 feet west of the
granodiorite contact (fig. 2). East-west tension fractures and northwesterly
striking faults between 2,000 feet and 4,000 feet to 5,000 feet west of the
granodiorite contact are known to contaln manganese or to be associated with
manganese replacement deposits, but none of them have been developed much
beyond the prospect stage.

Some manganese has been recovered also from deposits that are in or
associated closely with bedding-plane faults between several of the
sedimentary formations, or from deposits that constitute irregular replace-
ments in the sedimentary formations adjacent to the granodiorite contact.

Most of the silver production of the district has been obtained from
the Granite-Bimetallic lode and from the Hope mine. The Granite-Bimetallic
lode is in an east-west fracture in granodiorite about a mile southeast of
the granodiorite contact; numerous other east-west fractures in the
granodiorite east of the contact have been prospected, but none have
yielded important amounts of ore. The ores of the Hope mine are associated
with east-west fractures in Jefferson limestone, but the ore bodies are
chiefly replacements along bedding planes.

Zggc-lead-silveg'veins

Many of the east-west veins in the sedimentary rocks have been mined
for zinc, silver, and lead. The width of the ore shoots ranges from a few
inches to 5 or 6 feet; the length of the ore shoots ranges from about 50
feet to about 300 feet. The ore fractures in granodiorite usually are
stronger than the ore fractures in the sedimentary rocks. The Granite-
Bimetallic vein is-the strongest vein in the district; its width, where it
was mined ranged from 4 feet to 8 feet throughout most of its 1ength,. ,
prlaces it was as much as 20 feet wide. Stopes on the Granite-Bimetallic
vein were almost continuous throughout a strike length of 4 »500 feet and
throughout a dip length of 1,500 feet; no lessening of width or length
was apparent on the lowest levels. All of the east-west veins dip steeply;
usually they dip between T0° south and vertical.
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Manganese deposits

Rhodochrosite is an important primary constituent of virtually all
ore deposits in the district. It is abundant in all vein deposits, where
it is generally considered to be a gangue mineral and consequently is
discarded; some veins of nearly pure rhodochrosite have been mined for
manganese, however. Iarge amounts of rhodochrosite occur also as low-grade
disseminations in limestone beds adjacent to faults between the sedimentary
formations. Because the known disseminated rhodochrosite deposits seldom
contain more than a small percentage of manganese, they have been mined
only in a few places where relatively high-grade ore bodies have been found.
However, inasmuch as all of the manganese oxide deposits of the district are
believed to have been formed by oxidation in situ of primary rhodochrosite
deposits, it is inferred that larger and richer rhodochrosite replacement
deposits may be found by deeprer exploration.

Nearly all of the past production of manganese has been obtained from
deposits of manganese oxide, which occur as irregular replacements in
Hasmark limestone adjacent to east-west fissures or as replacement deposits
in Hasmark or Jefferson limestone adjacent to the granodiorite contact.
Usually the largest ore bodies are near the intersection of east-west
fissures with bedding-plane faults. Apparently their size depends on the
degree of brecciation of the limestone. The southeastern part of the
anticline, where the sedimentary rocks appear to have been crushed against
the granodiorite, has been the most productive part of the district,

Manganese oxide deposits along limestone beds have been worked at the
Headlight mine, where the manganese is in the Red Lion formation adjacent
to the Red Lion-Maywood contact, and at the West Algonquin and Bernard
mines, where the manganese is in limestone members of the Silver Hill
formation. At the Headlight mine and at the West Algonquin and Bernard
mines the manganese is in the vicinity of well-defined east-west fractures
but is localized along favorable limestone beds.

The replacement deposits of manganese in Hasmark or Jefferson limestone
generally are roughly pod-shaped. The dimensions of most deposits of this
type that have been mined ranged from 50 to 250 feet long, by 30 to 100 feet
thick, by 10 to 125 feet deep. Individual lenses seldom have produced as
much as 50,000 to 100,000 tons each.

The tabular bodies of manganese ore in the Headlight mine have been
developed throughout a strike length of about 800 feet and a dip length
of about 1,000 feet. The thickness of the ore has ranged from about 3 feet
to 8 feet. Approximately 25 to 30 percent of the developed area has
contained ore whose thickness and grade have been great enough to permit
commercial exploitation.

The tabuler bodies of manganese that have been mined from the Silver
Hill formation, chiefly by the West Algonquin end Bernard mines, have been
persistent for as much as 50 to 250 feet along the strike; their dip
length has not yet been determined definitely. Their thickness ranges up
to about 50 feet, but usually is about 15 to 30 feet.
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The Ore

Sulfide ores occur almost exclusively in vein deposits. Although
the amounts and proportions of. the various sulfides differ from place to
place, the composition of nearly all veins, whether they are in granodiorite
or in the sedimentary rocks, is similar. Most veins contain sphalerite,
galena, and tennantite with some pyrite, chalcopyrite, polybasite,
pyrargyrite, and proustite. Quartz is the most abundant gangue mineral, but
rhodochrosite generally is present. In some veins, or parts of veins,
rhodochrosite is notably abundant. Ankerite, calcite, and barite usually
are present in small amounts. Oxidation of the sulfide ores is strong in
the upper parts of the veins. The depth of oxidation differs markedly from
place to place; nevertheless clean sulfides seldom can be mined from depths
of less than 500 feet, The Granite-Bimetallic vein was impoverished by
leaching to depths of 50 feet to over 300 feet; below the leached zone it
was enriched by secondary silver minerals to depths of 400 to 1,000 feet.

Production records indicate that the average recoverable metal content
of the ores mined from the veins in sedimentary rocks was about 5 percent
zinc, 1 percent lead, and 13 ounces silver per ton. Most of these ores
were wholly or partly oxidized; consequently, very few attempts were made to
concentrate them. The average silver content of the ores from the Granite-
Bimetallic vein is estimated to have been about 150 ounces per ton; the
primary ores in the lower levels average about 12 to 16 ounces silver per
ton.

It is the opinion of most geologists who have studied the district that
rhodochrosite is the primary manganese ore of the district. Also, it is
conceded generally that the rhodochrosite was deposited later than most of
the sulfide minerals. Rhodochrosite not only occurs as vein fillings but
as fine-grained replacements of limestone. Probably the replacement type
ore bodies of manganese oxides were derived from replacement deposits of
rhodochrosite, Although no large high-grade replacement deposits of
rhodochrosite have been found, Pardeejy has estimated that the porosity of
the manganese oxide bodies is approximately equal to the theoretical
Torosity that would result from the oxidation of rhodochrosite. The failure
to find high-grade replacement deposits of rhodochrosite may be explained
by the theory that they have been oxidized to the greatest depths mined,
whereas smaller or lower-grade deposits have been less permeable.

The manganese oxide ores of the district are composed chiefly of
pyrolusite. Nevertheless, considerable psilomelane and some braunite,
manganite, and wad are present. Most of the manganese oxide ore mined from
the Hasmark formation has contained between 30 and %0 percent menganese, 20
to 25 percent silica, 2.5 to 3.5 percent iron, and less than 1 percent lead.
Most of this ore has been raised to battery grade by magnetic concentration.
The concentrates contain about 47 percent menganese (70 percent Mhoe), 10
to 15 percent silica, 1.5 to 2.0 percent iron, and 0,15 to 0.2 percent lead.

6/ See footnote 4.
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WORK BY THE BUREAU OF MINES

Diamond-drilling operations by the Bureau of Mines were started June
1, 1940, and were completed December 6, 1940. During this 6-month period
10 holes were drilled from surface stations and 12 from underground
stations. The linear footage drilled is summarized below:

%;AX hole 'EX hole | Tost hole (AX)| Total

Surface stations eeee... | 1,002 | 3,017 80 4,099
Underground stations e.. 719 809 41 1,569
Total AR X 1.721 : 3.826 121 5.668

The hole locations, cross sections through the holes, and assays of
significant ore intersections are shown by figures 3, h, 5, 6, and T.
Descriptive logs of the holes are given on succeeding pages. The descriptions
of the rocks intersected by the holes are condensed from descriptions by
geologists Goddard and Pardee.

3881 - 10 -



D.OH.9-S
D.DH. 6-S

D.D.H.[i0-S
LITTLE| OuMNDY

WIE

Soc.
| _secis TN _RI3W_

Q
N l:.BIII_?.
Sec.30, T 7N. RI3W 2001
DDH 7{s

H. B8R
'
’ %A.\\
o
<
)
&
R 'UNNEL
3 DOMH,_2- 5 SAUNDERS YUNNEI
D.DH. 5-S
),
N
= 3
- | N Q
Ta 3. 2 DOH. 4-5
R s H
= DOH. 3-S
No.2
UNNEL UNNEL )}
320
£ No.
NEL
HEADLIGHT ~ [n
TUNNEL m
]
2
m BAY HORSE
\ 4 TUNNEL
1 s638 LR/ TRUE FISSURE
HORTON SHAFT - 256 WINZE
HORTON
Y
Scole In feet

\Aﬁﬂgmysm

MYRTLE SHAFT
®

MYRTLE &.sor
n
m INARCH
Lo, s X TONNEL
D =) \
22 RANY SkaFT
5 000 WG.BRYANT I \N\/ AY
<
o
X
SCRATCH AWL| SHAFT
> o’ 0GDENSBUI
> €1 soer - 280
c SEAL \ ROCK 2 tere, @
; BLACKMRI,_SHAFT
LIFE \SHAFT 2574 00" ¢,
285 CLIFF No.2 >
SEY §oom|2-u

Figure 3. - Part of Philipsburg district, showing mine
workings and drill-hole locations.







9600
\‘ 9600
| ~
\
Myrtle Shaft W\
Werse92 VN
Cliff Shaft Crosscut | \
700 — 1 | ‘ [
h ¥ oo
il Bryant Shaft i
H €1.5937" H Horton Shaft
i e s7s3
! ¥
i | /
w00, 5 | 1 - i 9800
I}E‘ 5558 9600 8700 9800 9900 10000 w10 10200
(M3
= PLAN
100’ o' 100'
| == - - —————————— |
SCALE IN FEET
am ! | 5600"
CHiff Shaft C:gff::: 'El 5560° | #Horton Shaft
. PROJECTED
..... . —_— —— y—— 4 —_— _— —_—
EI.5532’. __’l__._ 7 } 7 }L_I_f__ —_— L T T T T T T T e T T T T T T
' 4 /4 1] v 4
X 2 4 /
3900 —————— "3 &/ " 4 I’ 14 / / " ——————— 5500’
----- Y 4 L 4
e, &/ | s 17 ) SAMPLES Nos. 21-36 gy
J Vi N -~ /4 4 Sample  Length, Percent Ounces per tom
’ ‘.}' y 4 ,, ? No, interval feet Wn T TN 3 Tn Ty 15
21 525 .- 529 LO - - 0.05 0.05 Tr T
N4 V% %52 So 5o - . .
s400' Y A P o2 Ll B e 20 D sk 05 0 W T s
""""" Y 24 # J2u 539- 5 50 - - - - - Tr r
r” [ 4 Y J 25 5SSh- 559 5.0 - - - - - T o
¢ 7/ J % 8- 027 - - - - 7.58  0.04  20.70
g y. ’ 27 567 - 569 2.0 - - - - 9.28  0.03  28.40
4 / 28 589 - 0.5 - - - - 9.94 0,01 .20
J 'I §g ggt - 333 ﬁ.g 1§'lﬁ6 §'ﬁ 59.;33 - - r . 0.87
800" ————— - . o . 7. - - 0. 60 —
SAMPLES l":los. 1- 20 o . l’ AR O R L < s 258 060 — a0
Sample Length, Perce! ces per ton I - . - - - - 22, 0.02  12.15
. erval _fest To  Insol. 3 X0 X 33 1138 -1W0 2.0 - - - - - At -
fo.  imt ot BB I = = = 3, 10 -119 9.0 16.2 1.69 1Ls2 - z z :
1 6- T 5.0 - - - - - ™ 0.22 35 1236 -12l1 5.0 - - - - 0.i  0.01  0.20
2 - 79 g.o - - - - - Tr 0 21 - 126 5.0 - - - - 8.7 0.02 2.20
. 3 79 - .0 - - - - - Tr Tr - ~y
s200°- ), 84y~ 8 5.0 - - - - - o3 ™ g4 i ~ 5200
5 8- 94 50 - - - - - 0.02 0 e Sy
6 h%h - hg ;.o - - - - - 0,01 o 4 ' §%
7 - 0 - - - - - r Tr
8 469 - kb 8.0 - - - - - ™ SECTION §~-s
9 L7h- 419 5.0 - - - - - T 0 -, ~ K
0 M9~ WL 50 - - - - - 0 o s, b,
soor - 11 LBL - LB9 5.0 - - - - - Tr 0 ey, ~ 100"
2 W89 - 91 2.0 - - - - - Tr Tr I3 S /
13 491- Lok 3.0 13.0 0.1 159  0.05 0.05 0.0  0.10 N
Lok - L96 2.0 1.1 - 28.1 0.05  0.05 Tr Tr ) /
15 U496 - 501 5.0 - - - - - ™ > :
16 SOL - Lo - - - - - Tr Tr }
17 505 - 509 LO - - - 0,12  0.18 Tr 0.91 j
18 509 - 51 5.0 - - - 0.06 0,05 Tr 052 e 5 250
5000'-19 514 - 519 5.0 - - - - - ™ r 8 by 5000°
20 519- 525 6.0 = - - - - Tr T .,

Figure 4. - Plan and vertical section through drill hole | AU.






sAMPLES 77 N
Sample Length Percent. Oz. per ton. HASHARK @& FORMATION ’
interval. feet Mn Fe Insol. | Zn Au Ag v‘\' ’
G144 - 149 5 41 (1041684 — | — — & , 5,500
5144 - 149 5 16 216 i148] — [ — | — & \‘\‘ '
156 - 159 3 49 |o088 2424 — [ — | — A"k
97 - 200 | 3 0.02 | 42 — |58 | — | — &
48 -253 | 5 | — | — | — |86 [003] 476 S0
[Ce62- 263 | | — [ — | — Tis.4 [0.03] 4130 Sty
5262 - 263 | — | — 1T — |63 |o.10] 1360 &
C263 - 268 5 — | = — [142 0036210 9
s-zsg- 268 5 — [ = — [6.1_|0.03] 2070 ‘9“
=core Sesludge .
é-‘ 5,400
X
//I ‘Q
\ S/ AN
’
& ‘
\3 /4 N
* \‘a DGR S/ \ g
‘5‘ - \ N «cgf/ $,300'
"\\% \1 o//'/
P N Lrgd ® \(s,
°‘3 ’?‘ 60'\\\\\\ //// @ .“ \
LAY X 1/ -~ &
—e’ 5, \\\\\\i" % \' SECTION
~N - )
N 2\ ALONG D.D. HOLE  No. 2-U.
1
)
1

LEGEND

L .
~+" Fissure veins
...... < 5 (chiefly zinc, lead, silver)

€ Manganese ore
£ inlimestone beds

~~~~ = " Granodiorite
NS~ mined out ;
) 1 _
e . 500-FOOT LEVEL
FrNSTRase a6 .77
L o 40" 80" 120'
} D.D.Hole No.2-U PLAN el

Scale in feet.

Figure 5. - Plan and vertical section through drill hole 2U, showing 300 and 500 levels, Scratch Awl mine.






00 N

5900 —

5800"—

intersection
of hole5-5 ©

5900' ——

'/G/,
e,’o
5600 — —
PeSt0ne
40
s, intersection o ~
%o of hole 4-S I —
Somple Length Percent
i 1 M Fi i .
5400" |g|u_v L fee ._v: i uns_ol
i 234 -~ 239 — | = —
Limestone o 275 - 277 791 | 2561 29.86
* <%, c-283 - 288 5 — | = —
Nol Tunnel 5283 - 288 5 — | — 1 —
Somple Length Percent. Oz per ton. h 31317 s — — —
interval. feet. | Mn Fe insol. | Zn | Au Ag 4y Crcore S=sludge
i 6671 E — — | — Joo5[ W 0.10 ¢ 6
H 10800 ¥ Wi im,
“.\ Headlight Tunnel (l 76-81 — —] — Jo.20] o.01] 0.00 “Slone
A \ 104-106 — — = [ — [T~ 0.20 5100 — U <. —
\ \\ 149-150 520 [040] 888 | — | — | — " >,
\ 150-153 1020 {060]1002 | — | — | — —-A' " <
\\ 153 ~154 3.4 120850 — [ — 1 — SECTION A-A I >,
\ | _540-54; — —| — — | 0.00[ 0.00 -— 5000— R
106008 —; - '«—'}i\ P — e ,/ SECTION B-8' >
o 3
S 3 \Q N § %”"0'7 972" ~ - 4900 o7 -
o o :
h A g 3 eoren
5900'—— — \\\ S e o w0 200 : 5900'— — 5900 — —
CANEEE Y -
— i h Scale in feet JE— D'o‘:l' 586"
5800"! DDH. 3-§ — || 5800° —— D.D.H. 4S —_— Sample Length Percent 0z. per ton.
2500 | oo | PLAN | sty e [ TP Pa T o oe T
. - - - .
700" T S271 - 276 | 5 — | — | — {20 Jo.03]i.80
Sample Length Percent 5 19.5 O_IB — 1.0_10:0910.65
intereal feet | c s 7.2 — [2.1 o0.05[3.40
0 { P pinsel L Zn s lwa | — [ — Tioz (0022130
0 —— 273-275 | 2 =} =1 — }53 90 |— | — [s8 [0.02]540
se0 AN gre-2re | L i =15 [c 223 [— | — Jo1 [009]035
2 - C-302- 306 | 4 202 | — | — |14 Joos[os50
C-306- 311 47 |— 1] — 137 loo3lovo
5500 — L c-30€ 5500 —
C=core S=sludge \
-
cy
o
5400’ — 5400 — N
N A K
<. Y95 N -
— D > _ —_ o
00" 540" 2% 5300'~, \ [ 5300 S,
3
~N %~ \\
200 —% ~N s200’ s200°
— T <, ~ - — — -
” -
< ~N
P, SECTION E—E' o intersecion SECTION D-D' SECTION C-C'
s, \ ¢ Aol
s100° — °; —_ 5100° — of hole I-S —_ 5160 — —

Figure 6. - Plan and

vertical sections through drill holes IS, 2S5, 3S, uS, and 5S.







10,900 € 11,000 € 1,100 E 1,200 E 1,300 £ - — 5,900

An Y 12,400 N
/’I 1(\ 3
AN Y
SN
) AN e mlm{‘-lk.
M AN
ils0e 2
1 e
\ XA
B i —8,800°
= =t 12,300 N
— CHICAGO
SHAFT
—5,700"
12,200 N
5,600'
12,100 N
S |l Length Percent
No.d interval leeq' Mn e [Insol.
1| 8a-89 s 12.3 [ 2.48[65.92
2 | 97-100 4 12.6 | 1.70(70.24
3 [o1-103] 2 19.3 ] 2.24|69.08
12,000 N 4 |103-105] 2 10.4] 1.87]|71.52
D.D.H. No. 7-S — Section A-A'
- . —5,900"
S i s,800'
/\/Limes'one.‘-f Granite
o N
AYAN
¢
— (=) L
Sample Length Percent
No. | intervol | teet Mn_| Fe [insol.
5 | 99-104] 5 265 | 2.67 [21.26
_ D.D.H. No.10-S — Section B-8'
o 40" ' 120" 5,900"
—
Scale in feet. \ e —_——
MANGANESE
7/
g 5,800'
AN
!l,600 N Limestone "-,. Granite
o .
—5,900" % 44773
No. Somple | Length Percent.
| interv feet Mn Fe | ingol]l Zn
6 | 37-39 2 30 |2.26[8644] 2.1
7 ] 39—44 5 84 12.29]|7876| 09
8 | 4447 3 11.1 [5.82]61.38] —
__s.000' 9 [47—49 2 208 |5.11|5064] —
* 10 | 49-51 2 6.0 [ 1.85]18296] —
Il |51 -54 3 20| 1.60]92.14| —
12 | 54 =59 5 39 ]1.71|8912] —
13 | 59 —64 5 15.5 | 2.07|71.38]| —
14 | 64 —-70 [ 2.811.98|91.00 —
15 |70-83 | 13 200 | 1.85/6068 —
. 6 | 83—-103| 20 2.2 | 2521|7512 —
8700 7 J1l03-14 ] 11 21.4 [2.28[5180] —
8 [lia—-119 -] 24.1 |2.33)15656] —
No. ,:_;’,’_’,‘3",‘, Length o pacent — 19 Jrig—e2]| 3 19.6 | 2.25]62.32] —
2i 123—124] 1 __|11.6]1.43[16.30 20 izg—i27] 5 119.3)2.04[66.10| —
D.D.H. No. 9-S - Section D—D' D.D.H. No. 6-S - Section C—C'

Figure 7. - Plan and vertical sections through drill holes 6S, 7S, 93, and I0S.






DESCRIPTIVE LOG

Hole 1A-U
Co-ordinates: 8972N, 9835E Depth: 1,250 feet
Elevation at collar: 5,560 feet Bearing: N. 10° W.
Dip: 25° - Lot .
i Distance Core i -Core ! Petrographic description
Footage Core | drilled, | obtained, : recovery ; Footage :
From- To- size feet feet | percent From- To-
o] 5 Ax 5 _ ! 0.0 0 5 No core. Casing.
5 9 " 4 3'10" | 95.8 5 25'¢" !White Hesmark marble. Many iron-
9 1k " 5 1'6" | 30.0° stained fractures.
1k 18-12 " I ki 2'11" | €48
18-1/2 | e3-1/2! " I 5 318" 1 73.3
23-1/2 28-1/2 " 5 0'10" . 16.7 25.6" 28'6" |Fine-grained quartz with limonite
_and mangenese oxide strains in
veins.
28-1/2 34 " 5-1/2 ori" | 16.7 286" 54 White to yellowish Hasmark marble
34 39 " 5 119" 35.0 with yellow-stained fractures.
39= L)_‘_ 1) 5 lgl" 21.7
i oo |5 1| 26T
kg 5k " 5 210" 4o .0
5k 59 " 5 3111" 78.3 54 70'7" |White Hasmark with few fractures.
59 el v 5 36" 70.0 Between 48 and 69 feet two
6l 69 " 5 Lrgv 93.3 fairly prominent sets of frac-
tures intersecting at €0 degrees.
69 T4 ” 5 418" 93.3 Medium-grained white Hasmark
™ 79 " 5 Chrg" 190.0 707" 153 marble. In places smlall
gﬁ gh :’ 5 hrg" 95.0 cavities with limonite.
9 ' 5 Lrqn 91.6
83 ol " 5 311" 61.6
9 99 " 5 hrio” 96.6
99 10k " 5 219" 55.0
10k 109 " 5 313" £5.0
109 11k " 5 216" 50.0
11k 119 " 5 310" 65.0
119 12k ; 5 Lrg" 95.0
124 129 " 5 Lrio" 96.0
129 134 " 5 Lrp" 80.0
13k 139 " 5 krpr 1 916
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Hole 1A-U (Cont'd.)

Distance Core Core Petrogra ipti
From{‘ootage — (S)?lzz dr;i.i.zd , |obtained, | recovery Footage graphic description
feet rercent From- To-
139 k4L Ax 5 Lrg" 90.0 '
14k 149 " 5 418" 3.3 Medium-grained white Hasmark
149 15k " 5 Lr8" %3 ’3 marble. In places small
154 159 " 5 3131 78 '3 cavities with limenite
159 164 " 5 215" 48.3 1 oo | Medium White Hasmark. Few small
164 169 o 5 418" %3 '3 53 229'6 cavities. Locally fractured.
169 174 " 5 18" 53 '3 Scattered specks of pyrite.
17k 179 ” 5 318" 733
179 184 " 5 3 :9i- 7 'O
184 189 ” 5 310" €0 ‘O
189 10k "5 Lron | 9500
194 199 "3 yrse | 8813
199 204 " 5 319" 75 .O
20k 209 " 5 L o1 ¢ 6
209 214 " 5 3 t8€v 73 °3
21k 219 ld 5 3 y8h 3 .q
219 22k " 5 Lrgn 3 '§
224 229 " 5 Lt10" 56 .6
229 232 " 3 1t11" 63 .9 00g14" 5061 .
232 237 " 5 L13v &5 29 9 White Hasmark marble with few
237 olo 1 5 317" 71' cav1t1<;—:s and fractures. At
22 2kt " 5 Loy l.g 252% 2" a L-inch streak
ol 252 " 5 3139 Z_ .O stained brown.
2% 257 " 5 L7 o116
257 262 " 5 1oy 95 .O
262 267 " 5 hrgn 93 .OO
267 272-1/2 " 5-1/2 Y17 83 '3
272-1/2 278 " 5-1/2 LrgH 81.8
278 283 " 5 4 13 m 85 .O
283 288 : n 5 3 '9" 93 :3
288 293-]_/2 i " 5-1/2 IREEA i 87.9
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Hole 1A-U (Cont'd.)

Core

;Distance ;  Core ! — i
Footage Core 'drilled, | obtained, ; recovery Footage eatroszeihle deseription
2%‘01;}2 2959['0‘ s ize feet | __ feet | percent From- To-
hd - Y 1 .
=% r Ax 2 1/2 ! ;'i AR 296 309 |white Basmark marble.
P B GO I B S o W B
' ! 20.0 309 314 Medium-grained, gray, Hasmark
31k 319 " ‘ BN L ' marble |
319 32k " g i g:gu | gg 'g 31k 3k White Hasmark, locally fractured.
32k 329 "5 L2 | ls
3 2 33k . 5 | 2'1o" 5646
39 b I Siee | 273
| 7] .
3L 349 " g g,i,, 153’(6) 3k1 341'8" |Vein about 80 degrees to core,
349 35h " 5 L1gh . L rg" quartz-filled breccia.
350 359 " 5 1111 9% -3 341'8 379 White Hasmark marble locally
359 36k " 5 L1g" 33 'g fractured
3 ? 369 " 5 410" 96.6
3 g 374 ; 5 13" 25.0
339 ggﬁ ; 5 L9 95.0
b
] éh EF ; g Il: :2" | 88 .(3) 379 420'6" |White Hasmark-local small
389 39k is 5 3 8" gg :3 cavities.
39k 399 . 5 211" 58.3
393 Lok . 5 216" 50.0
)-l-g : lltO9 " 2 b 7" o1 -6
ILIZ W " 2 316" 70.0
g ﬂ;g " 5 r3n 85.0
Lok 429 " g i:,g " 83 -3 k2ote" 499  |Yellowish Hasmark, medium fine-
kog L3k " 5 yr1" 3'3 . grained_. T_Fractured' in pla.ces_,
L3k 439 1 5 ram 38-3 At W48' 8" 1 inch of )
439 uLh " 2 h‘g". 5 .g s:?licified_._breccia with
Ly hg " 5 yrym '92?.:6 .. | | | dzsseminafl?gd pyrite.
SRR IR 2] - 449'6" |Gray, fine-grained Hasmark.
. Dark-gray streaks. Scattered
fine pyrite, some cavities.
3881 - 13 -



Hole 1A-U (Cont‘d.)

Footage

From-

To~

Core
size

! Distance
drilled,
feet

Core
obtained,
feet

Core
recovery
percent

Footgge

Frori-

To-=

_Petrographic descfiption

kg

b5k

459

Lek

469

Ll

k79

L8k

489

3881

b5k

k59

Lel
Lé9

Ll

k79
48k

189

ko1

Ax

4]

17

fs

"

”

"

”

5.

lp.i 9" .

yron
oro"
3 10”
L
3 rgn.
3t

2%

0'6"

95.0

83.3

40.0

€0.0

86.7

(o]

T0.
60 .0

40.0

25,00 .

- 1

iﬁ89-‘

h99'6"
450

45616"

L 6o

e

LE9

L7k

k79

L8k

450
)+5_6'6"

Leo

L&Y
469

k79
L8l

k89

hgor7"

| Yellowish Hasmark. One inch with

solution cavities coated brown.

Yellowish Hasmark-a few fractures.
The most prominent ones at 45
degrees and parallel to core.
At 452'6" at 1 inch zone of
brown seams parallel to core.

Yellowish Hasmark, medium texture.
First 2 inches locally caverncus,
brown-stained, and partly gone
to sand.

Yellow to white Hasmark, somewhat
fractured and friable.

Yellow, medium-grained Hasmark.
At 465' 6" cavities partly
filled with limonite.

Yellow Hasmark. Numerous cavities

. more or less filled with limon-
ite. A few fractures 45 degrees
to core, some parallel.

Grayish Hasmark, fractures paral-
lel to core. last 2 feet
considerably broken. .

Grayish Hasmark, many seams and
fractures, lines with Mn02
films. '

|Grayish Hasmark, much broken,

ocassional fine grains of
pyrite. Recovered core shows
no Mn stain.

Yellowish Hasmark marble, frac-
tured locally, porous with
limonite stain. '




Hole 1A-U (Cont'd.)

i - ; Distance ! Core Core i Petrographic_description

Footage ’ Core | drilled, |obtained, | recovery || Footage |
From- Tao- size feet feet percent | From- To- | ‘ . .
ho1 Lol AX | 3 111" 36.1 ] hoor” Lok2" | First 6 inches mostly fine-

grained quartz, replacing
: limestone; some pyrite; next 10
' inches largely vink MnCO3 with
fine-grained dark patches
(sulfides). Iast 3 inches
| brownish, fine-grained Hasmark.
Lol Lo6 " 2 111" 95.8 Lol 1o ko6 Hasmark breccia cemented with vein
quartz and white to pale-pink
e carbonate (some MnCo3) . Rock
is locally cavernous.
Lo6 501 " 5 15" 28.3 ko6 500'7" | White Hasmark with indistinct gray
bands (bedding) 45 degrees to
core. Locally brecciated and
cemented with quartz.
500 7" 504'7" | Hasmark fractured and crossed by
dark seams containing fine
pyrite parallel to core. Iast
inch shows some pink carbonate.
504 ¢+ 7" 509 Vein quartz banded paralleél to
core with dark seams showing
pyrite ZnS & PbS at 506 feet,
the sulfides fairly abundant.
Iast 2 inches gray gouge. '
509 51k Similar to last except more or
less broken and showing smaller
amounts of sulfides.
514 519 Mostly quartz with some dissemin-
ated fine sulfides.
519 521 " 2 111" sh2 19 525 ! Light-gray quartz end cerbonate;
521 525 " L - 32" 79.2 E o some pale pink, some bands -

‘ ; parallel to core.showing fine
; | : i sulfides.

501 505 " L 35" 85.4

505 509 " b 218" 66.

(o)
-3

u
N
2

509 514 " k6.7

51k 5.9 1 s 219" L 55.00
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Hole 1A-U (Cont‘'d.)

 Distance ;  Core Core Petrographic description
Footage Core | drilled, ! obtained, | recovery _Footage |
From- To- size feet feet rercent From- To-
525 529 Ax L 1'3" | 312 525 529 Bands turn to 45 degrees to core.
Sulfides are mostly pyrites.
529 53k " 5 2" b7 529 530 Broken core chiefly white and
pink carbonate. BRanding
disappears.
534 539 " 5 10" 20.0 | 530 539 First 2 inches brownish marble.
i Next 6 inches white carbonate
} rather heavy in fine pyrite
il and ZnS. To 539 feet white
i Hasmark slightly stained yellow
; and fractured in places.
539 5kl " 5 113" 25.0 1539 5Ll White Hasmark locally fractured
A . and stained yellow (limonite?).
Skl 549 " 5 318% 73.3 sl 62k Medium-grained light-yellowish .
. o : Hasmark.
549 554 " 5 1ro" 20.0 | Marble core is mostly broken to
554 559 " 5 1L 26.7 pieces 2 inches or less in
length. ’
559 56k " 5 14 26.7 At about 563'-2" of quartz with
A fine sulfides.
564 569 " 5 370" 60 .0 At about 567'-569' quartz with
. fine sphalerite.
569 57k " 5 1y 26.7 At about 573'-1" quartz and fine
sulfides.
574 579 " 5 1L 26.7 At about 582’'-584' Numerous
579 584 ? 5 310" €0.0 fractures with iron stain and 1
seam pyrite. ,
58k 589 " 5 15" | 283 At about 588'6"-589' guite
589 594 " 5 23" | bs.0 locally rich in sphalerite.
594 599 " 5 310" €0.0 At about 614'-619' fractured,
292 ggh : 5 2'4: 26.7 fria.blg, and slightly iron
0 ‘ 2t .0 stained.
609 6112 " g 3 '310” 72 .7
614 619 " 5 12" 23.3
619 62k " 5 110" 36.7

- 16 -




Hole 1A-U (Cont'd.)

Core

i Distance | Core’ Petrographic description
__Footage Core | drilled, ; obtained, |recovery Footage
From- To- size feet feet - percent From- To-

624 629 Ax 5 550" 100.0 62l 634 Medium-grained gray marble

629 634 " 5 Lron 80.0 crossed by several thin seams
showing buff core. At 629' -
4" shows some black (MnO,) and

‘ } e ' some pink (MnCo3)

634 63¢ Ex 5- 3t9" 75.0° 634 719'6" | Mostly buff mediuim grained marble,

639 el ” 5 16" 30.0 some in gray. All more or less

el 649 : 5 210" 4.0 broken. At 639'-2" gouge with

6hg. 654 | 5 1’3" | 25.0 limonite. 683'6”-68k* some qtz

654 659 " 5 1'9* | 35.0 and trace of oxide. 69%'6"-

659 664 s 5 1’9" 35.0 695'6" Much brown iron oxide.

664 669 : 5 0t9" 15.0 69l 16"-695" Fairly rich in MnOs.

2672 2?9‘ " g g:i"” 62_.0' 695'-697" Some quartz and MnOs.

679 6ok " 5 Lign Jom0

684 689 " 5. 10" 20.0

689 69k " 5 21" hi.7

69k 699 " 5 18" 33.3

699 TOk " 5 1ro” 23.3

70k 709 "l 5 212" 1 43,3

709 71k °o 5 ar" 1 51.6

71k 719 w5 2010" | 56.7

719 T4 " 5 10" 20.0 719'6" 826! Light buff Hasmark marble core.

24 728 " L 016" 12.5 Much broken. At T2hk feet, 2

728 732 " 4 0'11" 22.9 inches of MnO, followed by 3

T32 T34 v 2 o'g9” 37.5 inches of marble heavily

734 739" " 5 110" 20.0 stained with limonite. Rock

739 Th2 " 3 otq¥ 25.0 is. locally cavernous and '

722_ ™7 " 5 or9" 15.0 generally somewhat iron-stained.

T4T. 750 Ax 3 o'9” 25.0 . '

750 755 "o 5 16" 30.0

55 T60 " 5. ‘ 0

3881 -7 -



Hole 1A-U (Cont'd.)

Footag Distence | C
From- S T ggfe drilled, Obt:§§e a rego;-e ——
760 s ze feet feet De;z: :;Z - rographic description
765 770 %X 5 17" From- To-
770 775 £ 5 318" 31.6 ’
7g5 780 Bx 5 e . 2(3) 3 Light buff Hasmark marble
780 785 1" 5 213" N .0 }.&ICh broken. -At 72)4_ fe zore .
785 790 " 5 0’8" 15 .0 :‘anhes of Mn02 followedeb, 2
790 795 1 5 0 l9n 13 3 inches of marble heavil y 3
g% 800 " 2 0'10" 12 g stained with limonite v .
8OO 805 " > 1137 2 -7 locally cavernous and . Rock is
o 810 " 2 0’1" 20 somewhat iron-stained generally
810 811 . 5 ot 18.3 ined.
811 816 M 1 omn 1.6
816 821 "‘\ 5 1110" 33 oO
821 826 : u‘ ) 11 36.7
826 827-1/2 " > 110" 21.7
827-1/2 | 831-1/2 " 1-1/2 Y 36.7
831-1/2 | 835 " 4 66.7 826 -
- 3 '1/2 2 !O" . 7 Core broken and la-rgel
0 845 " ) 1710" : : Iargely quertz cavem; stains.
845 850 " 5 11" 36.7 835 836 ~ brown MnOs. us, some
850 850 o 5 1109 21.7 835 920 Rich in Mnog .
855 860 " 2 L foi' 23 -3 Light buff Hasmark, core ,
865 870 " 5 o111" 16.7 places. ain in
870 875 " 5 ot 28 3
Y 880 o | s | 6.7
88 ; oy
885 892 ’: 5 0! g h6 '7
890 8 o 5 X} 13 13 -3
895 5 o156y 7
900 200 " 50.0
905 1 > 31" 21 .
905 910 " > 0'10" -7
910 5 o1o" 16.7
915 15 " 5 0 40.0
: 920 " 1's" 8
5 2 '] 9” ) '3
' 55 .0
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Hole 1A-U (Cont'd.)

Distance | Core Core Petrographic description
_Footage Core | drilled, |obtained, | recovery Footage oot
From- | To- size feet -_feet percent From- To- ﬁ
920 925 Ex | 5 210" 40.0 920 1030 | Light buff, medium fine-grained
925 930 " 5 ‘ot11” 18.3 marble (Hasmark). Iocally
930 935 " 5 218" 53.3 cavernous. A little Mn stain
935 940 u 5 210" Lo.o in places. Core mostly to
9ho oL5 " 5 219" 55 40 sections of 1 inch and smaller.
95 950 " 5 0'10" 16.7
950 955 “ 5 oL 6.7
955 960 " 5 1'3" 25.0
9€0 965 " 5 1157 28.3
965 970 " 5 1110" 36.7
970 975 " 5 1 26.7
975 980 " 5 10" 20.0
980 985 " 5 PRI L6.7
985 990 " 5 210" 4o0.0
990 994 " L 1re” 29.2
99k 999 " 5 Lro" 80.0
999 1004 " 5 218y 53.3
1004 1009 " 5 1'8" 33.3
1009 101k " 5 21" bi.7
101k 1019 " 5 1*o" 20.0
1019 102k " 5 an” hi.7
1024 1025 " 1 oro¥ 75.0
1025 1030 " 5 13" 25.0
1030 103k " L 216" 62.5 1030 1075 Nearly white to light buff
1034 ‘1039 " 5 310" 60 .0 marble. Many fractures thinly
1039 104k " 5 Lr8" 93.3 coated with MnOp. A few specks
1044 1049 " 5 Yrow -83.3 of pyrite. Locally fractured
10k9 105k " 5 Yoy 81.7 parallel to core.
1054 1059 " 5 211" k1.7
1059 1050 " 1 o'o” 0.0
1060 1065 " 5 311" 61.7
1065 1070 " 5 314" 66.7
1070 1075 " 5 310" 60.0
3881 - 19 -



Hole 1A-U (Cont'd.)

| Distance| Core | Core ‘ Petrographic description
Footage Core | drilled, |obtained,| recovery Footage
From-~ To- size feet feet percent From- To-
1075 1080 Ex 5 0*10" 16.7 1075 1132 Pale buff marble. Many fractures
1080 1083 " 3 o'10" 27.8 : 45 degrees to core dusted with
1083 1088 " 5 2'8:: 23 3 . MiOs. Core broken 2 inches or
1088 1093 Y 5 21" 1.7 less..
11093 1098 ; 5 213" k5.0 i
1098 1103 ': 5 1 :1}' " 28 3
1103 1108 ! 5 3'0 0.0.
1108 1113 “ 5 30" €0.0
1113 1118 :: 5 i: g: gg g
1118 1123 ' 5 3
I IR
1128 1133 ' .
1133 1138 " 5 e 23.3 1132 - 1138 Chiefly fine-grained quartz with
' considerable ZnS partly oxidized.
PbS in one place. Small amounts
; : of fine, hard, pale-pink mineral.
1138 11ko " 2 : 0'6" 25.0 1138 - 1147 |4/5 of core missing. Remainder
11ko 1143 " 3 . 0'6" 16.7. small fragments showing quartz
1143 1147 " I [ty 8.3 and pale-pink mineral and small
- amounts of sulfides.
11k47 1152 " 5 15" 28.3 11h7 -~ 1151  |About 3/4 of core missing. Re-
’ meinder is quartz with some of
the pink mineral.
1151 1152 Medium-grained, white to pale-buff
marble - core broken.
1152 1157 " 5 3ro¥ 63.3 1152 1195 Medium-grained marble-in general
1157 1162 " 5 o'11” 18.3 lightly stained brown with Ma:
1162 1168 " 6 e 22.2 and Fe oxides. Many fractures
1168 1173 " 5 17" 31.6 : at different angles carry Mn 02
1173 1178 " 5 15" 28.3 ! films. Core mostly broken to 1
1178 1183 " 5 0'10" 16.7 , in.h or less. Only about 1/%
1183 1189 " 6 or10" 13.9 inch seam of Mn 02 at 45 degrees
1189 1195 " 6 i 110" 30.6 | ¢ to core.

3881 - 20 -



Hole 1A-U (Cont'd.)

é Distance| Core . Core i Petrographic_description
Footage Core ; drilled, |obtained, irecovery ! Footage
From- To- size feet feet percent. From- To-

1195 1201 Ex & 111" 31.9 1195 1206 Core zbout 1/2 recovered. Pale

1201 1206 " 5 14" 26.7 buff marble (Hasrark) much
broken.

1206 1212 i 6 2" 33.3. 1206 1236 Pale-buff to yellowish-brown

1212 1218 " 6 15" 23.6 Hasmark marble, medium-grained.

1218 1224 " 6 35" 56.9 A few fractures at different

1224 1230 " 6 15" 23.6 angles carry thin films of

1230 1236 “ 6 110" 30.5 MnO,. Core broken end much of
it nissing.

1236 1241 " 5 1:8" 33.3 1236 1241 Similar rock as above - at 1,236
feet, 1 inch or more of cavem-

) ous quartz with MnOs.

1241 1246 " 5 0’0" 16.7 1241 1246 Core broken and largely missing;
Remainder is cavernous quartz
with considerable pyrite - ZnS
anc)l sone PbS (Assay for Zn and

) Ag .

1246 1250 " 4 0'10" | 20.8 1246 1250  |Pale buff to white Hasmark
Marble, numercus fractures with
thin coats of MnO,. Corée
broken and largely missing.

3881 - 2] -



Co-ordinates:
Hole No: 2-U

8918N, 10,772

Dip: T8 degrees

Hole 2-U

Depth: 278 feet
Bearing: N.

: Distance : Core Core I ) e
Footage Cc?re' arilled, 'ob’ca.ined, recovery, —— Petl}'ogrunhlc description
From- To- size feet feet percent From- . To-
0 5 Ax 5 113" —
5 10 " 5 Ee 20 © 56 | Light-gray to pale-yellow
10 15 " 5 ron 81.7 i coarsley-grained Hasmark
15 20 1 5 3,5," 68.3 i mrbleo A Tew fracmres l|'5
20 25 " 5 Sryn hl:"(' 1 degrees to core. Just about 5
25 3 " 5 170" 557 g Teet a 6-inch or larger zone of
30 32 U 2 113" 62.5 s friable rock showing consider-
32 36 " L 11o" 43 .8 ! able Fe oxides and a little
36 k3 R 5 YL 13 :3 ! MaOs .
t-’s- k6 " 5 311" 61.7 !
51 . 5 2110" 56,7 i
X 2' L ! N .
61 66 " g u,i?;‘ gi‘% | 56 20 | ngf.l‘t'gmy.fme-grained Hosmark
o o " 2 S oL .O with indistinct graylaminae 45
7 75 " i Sroh 50 'O : degrees to core (bedding).
(P) 80 " 5 310" 60.0 :
80 85 " 5 113" 25.0 | i
gg gg " 5 1t0" 20.0 ,
. RPN’ - !
5 1'10 36.7 0 95 Fri?'ble Hesmark brown with dust
95 100 " - o Fe and Mn oxides.
100 10k " 2 _3'3" %%g 95 119 . Light buff to bluish-gray marble.
10k 109 " 5 S1om 43 . ; Iocal fractures with films of
109 115 " 3 Srgn & -g MO,. Core mmch broken.
112 116 " L o !
116 119 " 3 216" 83.3 ||

3881
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Hole 2-U (Cont'd.)

Distancei Core Core Petrographic description.
Footage Core | drilled, [obtained, recovery Footage o
From- ;  To- size feet feet _Dpercent From- To- : .
119 12k Ex 5 119" 35.0 119 1k (Begin 7/8 inch core.) Light-
124 - 129 ” 5 312" 63.3 gray to white marble. A few
gz. 134 : 5 ;‘;IB: 23 3 fractures with £ilms of MnOp.
139 ) 1 1.7 ' ' '
139 14k " 5 291" | k1.7
14 19 " 5 216" | 50.0 14k Loo1kg Core broken. Recovered fragments
i are chiefly a caverncus marble
stained and filled with MnOs.
1k9 15k " 5 13" 25.0 149 15k Small amount of core recovered
i consists of marble fragments
! ; irregularly streaked with
3 ] MnOy. One fragment of hard
i | MnO2 (psilomelane).
154 156 " 2 12" . 58.4 154 P 197 Marble with numerous fractures,
156 159 i 3 16" ! 50.0 t ' most of them at 45 degrees to
159 162 " 3 14w L4 core 2nd coated with films
162 165 Y 3 2r3" 75.0 of MnOp. Core rmostly broken
165 167-1/2 " 2-1/2 1*10" 73.3 to pieces less than 1 inch.
167-1/2 | 170 " 2-1/2 119" 70.0 i
170 . 175 i 5 20" o.o |
175 180 " 5 2%"- ko.o
180 185 " 5 0t10" 16.7
185 187 e 2 0*10" hi.7
187 189 " 2 0'1o0" hi.7
189 194 e 5 010" 16.7
194 197 " 3 10" 33.3 .
197 200 " 3 10" 33.3 197 200 Fine-grained quartz. Cavernous;
considerable ZnS and some PLS.
; ! i (Assay for Zn and Ag.)
3881 -23 -



Hole 2-U (Cont'd.)

i Distance Core Core Petrographic description
Footage i Core !drilled, |obtained,| recovery,! Footage |
From- ¢ To- size | feet feet percent | From- | To-

200 ro20k Ex 4 1% 25.0 200 220 ' Marble cut by numerous fractures.

204 208 " L 219" €8.8 Mostly 45 degrees to core and

208 213 " 5 2" L6.7 coated with brown films of Fe

213 218 " 5 219" 55 .0 and Mn oxides. Core is mostly

218 223 " 5 34 66.7 broken to pieces 2 inches or
less.,

223 228 " 5 1L 26.7 220 243 | Light-gray fine-grained Hosmark.

228 233 " 5 Lro" 80.0 Occasional fractures with MnOo

233 238 " 5 0'10” 16.7 films. ZLocally, rock shows a

238 243 " 5 26" 50.0 greenish cast (chlorite?).

243 248 " 5 1'8” 33.3 2L3 248 Marble. Brownish with dust of
MnOp (wad). Some fractures
with MnOp films.

248 253 " 5 15" 28.3 248 253 Mostly quartz with some fine-
grained sulfides. Core broken
to smag.l fragments (assay for
Zn, Ag).

253 258 " 5 13" 25.0 253 258 Smali amount of core-recovered.

' Consists of fragments brown
| with MnO, dust.

258 262 " L 10" 25.0 258 262 Small part of core recovered.
Consists of fragments of gray
marble cut by fractures with
MnO, films.

262 263 " 1 09" 75.0 262 263 'Fine-érained quartz with dissem-

| ins;te_d fine sulfides (assay Zn,
. , Ag).
263 268 " 5. o'10" | 16.7 263 268 Small amount of core recovered,
.. consists of quartz fragments
; contdining fine disseminated
i sulfides (assay Zn, Ag).
3881 - 24 -



Hole 2-U (Cont'd.)

:Distance | Core | Core Petrographic description
Footage Core |drilled, | obtained, : recovery, Footage
From- ___ To- size | feet feet ‘ percent | From- _J' To-
268 f 273 Ex 5 o'io” 16.7 268 X 273 Srall amount of core recovered in
| 3 : pieces less than 1 inch. Gray
: ! | | to greenish-gray marble.
213 | 278 "5 12" | 23.3 273 Io278 Like last above except less
S I ! i broken.
Hole 1-8
Co-ordinates: 11,318N, 11,047E Depth: 972 feet
Elevation at collar: 5,812 feet Bearing: S 22° W.
Dip: 68° - 30!

0 [ 28-1f2 Nx 28-1/2 0 28'6" | No core - disintegrated granite.
28-1/2{ 30 Ax 1-1/2 | 16" 100 o8t6" T1 White Jefferson marble mostly
30-1/2 35 “ 5 116" 30 somewhat coarser than the
35 ko " 5 htg 95,0 Hasmark-fractured in places.
ko 45 " 5 L t8" 93.3 Fractures iron-stained.

L5 51 " 6 53" 87.5

51 56 " 5 L5 93.3

56 61 " 5 hrgn 88.3

61 66 » 5 RN 86.7

66 71 " 5 511" 100.0 )

T 7 " 5 215" 48.3 71 - T4 | White Jefferson - several seams
T | ‘ of MnO, 1/8 to 1/2 inch thick,

: 30 to 35 degrees to core.
76 81 " 5 35" 63.3 ™ 110 White Jefferson-locally brecciated
81 86 " 5 ;218" 533 and cemented with limonite. At
86 91 " 5 Po5t0" 100.0 96 feet a 4 inch streak of
breccia with quartz and -
, . , e limonite. =~ '

91 | 9% " 5 1 hpe 91.7 I 110 111 Coarse gray Jefferson.

96 | 101 " 5 R Ky 100.0
101 106 " 5 1 5nn 100.0

106 m mo |51 B 91.7

3881 - 25 -



Hole 1-8 (Cont'd.)
Distance | Core :  Core . Petrographic description
Footage Core |drilled, |obtained, ! recovery, Footage
From=- |  To- size feet | feet | _percent From- To-
ni | 116 | Ax 5 Lo 91.7 111 S5 ] Coarse white Jefferson-local
116 121 " 5 1:8" 33.3 ? occurances of limonite-stained
121 126 " 5 3t10" 6.7 ‘ fractures. At 128'6" a streak
126 131 " 5 Yoy 91.7 ! of porous limonitic material.
131 136 " 5 lyrgn 95.0
136 1 " 5 Lrg" 93.3
U k7 " 6 ors" 6.9 141 7 Cavity-4 inch core with MnOs, .
SPOtSo
7 154 " 7 Lryo™ 69.0 147 1k9 Brecciated Jefferson with spots
of Ml02-
149 151'6"| Chocolate-brown marble.
1516" 153 Soft brown MnOs (wad) appears to
lie parallel to bedding and 45
degrees to core.
) 153 154 Dark-brown marble.
-15h 156 Ex 2 14 66.7 .| 154 156 Begin 7/8 inch core. White and
s brown Jefferson marble .
156 158 " 2 213" 100.0 156 161 White Jefferson. Locally.
_ . brecciated; some brown wad.
161 166 " 5 Lr10" 96.7 | 161 166 White Jefferson, coarse-grained,
wad-stained fractures.
166 171 " 5 hren 90 .0 ] 166 171 Medium-grained white Jefferson
marble.
171 176 " 5 or7" 11.7 171 176 Gray Jefferson - 6 inches of
. core.
176 183 " 7 Lrgm 6k .3 176 186 Gray to white Jefferson, locally
183 185-1/2 | 2-1/2 1t10" 73. friable and limonite-stained.
185-1/2 , 186 " oo-1/2 06" 100.0
186 | 187 L | o'11” 91.7 | 186 187 Gouge
3881 - 26 -



Hole 1-5 (Cont’d.)
» Distance : -Core Core :
__Footage Core |drilled, |obtained, | recover: = Petrographic description
From- To- siz ’ Y, ootage

67 : o Exe feet ;. feet Percent From- To-

Tk rnn Y <
Toe 195 5 g l %%n g3 2 187 201 Medium-grained white Jefferson
195 199 " B T11g" 11-3'% marble. ILocal fractures with
199 200 " 1 tsn oz limonite stains.
200 201 " 1 é ' 20 " 18(3) 7g
201 206 " . 13" :
206 211 " 2 i'?.l” 3323 201 211 Fine-grained gray Jefferson marble

-3 With) dark-gray bands (biotite?,
211 216 " ram etc.). ILocally friable.
216 221 b g :]3.’?.1" 7{33:3 211 239 Medium-grained white Jefferson-
221 226 " 6 otg" :3L -3 ocassional dark bands (biotite?,
Py 231 . - h1an 5.0 etc.). Locally friable.
231 236 " 2, 83.3
236 2h1 w |32 e 333
241 2h6 n" 5 1”% 1" 2.0
oLE 251 " 3 25.0 239 271'4" | Aplite and granite.
251 255 " Z ?,1?: 2.7
255 260 T 334
260 266 " 2 1 llu 38.3
266 271 " g g %J; 23
271 275 v | R S 33 "
275 280 " 5 213 u9' 271k 285 Gray Jefferson - locally sheared
280. 285 " 5 410" 85 -0 and gougy. Boundary of:
285 290 1 5 2,3" ho-o mWood.
290 295 " 5 1171 2.0 285 290 Banded limey shale - Maywood.
T: 31.7 290 295 Fine-grained, sandy, Maywood

295 00 " - limestone.
2 302 " 2 i{:g" 88.3 295 297 Yellowish marble.
302 306 ” N 1110 58.3 297 311 Alternating sandy limestone and
306 311 " 5 1170 ggg white marble.
311 31 " , 5" '

317 6 | 218" Ly 311 313 Grenite gouge - disseminated

' pyrite.
88
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Hole 1-S (Cont'd.)

Distance! Core i Core Petrographic description
_Footage Core | drilled, ; obtained, recovery, Footage i
From- “To- size feet feet rercent .| From- To-~
317 322 Ex 5 36" 70.0 313 . 323'6"| Sandy limestone - Maywood. At
; 316'2" of brecciated, cemented
, ; i . by calcite.
322 327 " 5 i7" 31.7 & 323'6" ! 339 Medium-grained marble with black
327 332 " 5 523" 100 - ! bands (biotite).
332 337 " 5 amr k6.6 ' '
337 339 " 2 o' 45.8 A .
339 343 " L 21y 58.3 339 535 Typical Maywood, fine-grained,
343 346 " 3 13" 41,7 ' study limestone. Locally
346 351 " 5 219" 55 .0 steaked with biotite and
351 356 " 5 511" 100.0 ocassional layers of marble at
356 361 " 5 510"’ 100.0 429 feet.
361 365 " b 312" 79.2
365 370 " 5 3" 66.6
370 375 " 5 573" 100.0
375 380 " 5 51 100.0
380 385 " 5 51 100.0 |
385 390 " 5 5! 100.0 !
390 395 " 5 317" T1.7
395 koo " 5 213" k5.0 ¢
400 4o5 " 5 2110" 56,7 |
ko5 k10 " 5 Lro” 80.0
310 his-1fo | # 5 38" 73.3
415 bi9-1/2 | " 4-1/2 176" 33.3
big-1/2 | ¥ok-1/2 | 5 Lryw 86.6
hoh-1/2 | ho6-1/2 | * 2 ar 100.0
hoé-1/2 | ko9 " 2-1/2 sk ad 63.3
429 434 " 5 lrsm 88.3
34 k39 " 5 26" 50.0
439 bl " 5. 5 +100.0
Lhy L9 " 5 410" 96.6
o Lsh " 15 2t k0.0
45k 458 " I'5 1ty 33.3
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Hole 1-S {(Cont‘d.)
Distance Core Core Petrographic description
Footage Core jdrilled, iobtained, jrecovery, Footage ;
From- To- size feet feet percent ! From- ; To-
458 Lé3 Ex 5 218" 53,3 Typical Meywood, fine-grained
463 465 " 2 Tt 31.7 study limestone. Locally
465 k70 " 5 219" 555 steaked with biotite and
11::((3 i:’?h : I l];,:3'_t" 3%_.2 ocassional layers of marble at
b7k o | |3 g 5520 129 feet
479 L84 " 5 Lrgh 95.0
484 489 " 5 2137 45.0
489 Lok " 5 416" 90.0
ol 499 " 5 7 -31.7
499 50k " 5 Lrio” 96.7
o B O T O O -
5 3'9° 93.7
513 518 . 5 2rg" 50 .0
518 522 " 4 15" 35.4
502 527 " 5 1L 26.7
527 530 : 3 1'10" 61.1
530 535 5 5' 100.0
535 540. " 5 k10" 96.7 535 540 Dense greenish rock with some
thin bands of garmet.
540 545 " 5 51 100.0 540 543%6" | Chiefly gouge with fragments of
marble and garnet rock. This
l may represent the Headlight
bed veins. The position is
evidently below the oxidized
zone, and therefore no black
stain (MnOp) would be formed.
{  No pink (MnCO3) was seen, but
| it might be present and con-
, | cealed by the gouge or too
- | Dpale in color to be recognized.
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Hole 1-S (Cont'd.)

Distance | Core Core i
= Footage Cc:;re drilled, gobta.ined, ' recovery, Footage Fetrographic desoription
rom-~ To- size feet 1! feet percent || From- To-
g;g g;jg %x 2 l: . 100.0 543 16" 582!'6"| Fine-grained gray to white marble
200 2o ., 2 h'zl" gg-2 with bends of greenish material
e ot . 2 . o (3) and some garmet.
562 566 '.' i 318" 91.7
566 571 " 5 5t 100.0
571 576 " 5 51 160.0
576 580 " L 15" 85.k4
580 585 i 5 Leo" 83.3
ggg ;jgg . g h:ﬁ'.‘“ 88.3 582'6" 680 A visual inspection of these
296 2o . 2'1?' 97.2 " cores indicates them to be
oL COE " 5 '3 : 85.0 chiefly light to blue-gray
6ok s : 5 15“ . 100.0 marble, fine-grained, and
611 oy . 5 : '7 , 91.7 ocassional thin bands of dark-
e1é e20 . 2 3'12 TL.7 gray, some of them wavy, that
60 P . 3'7 4 89.6 apparently represent bedding
éos €30 Y 5 2 s 100.0 and started at 35 to 50 degrees
€30 o . 5 1&'9 . 55.0 to the core. This may be Red
635 cho . 5 .h’lo" 96.7 Lion, but the classification is
) 6L6 " 2 Bt 98.3 not certain.
646 652 " 6 ' 511" g)_o'_.%
652 657 " 5 310" 76.7
657 660 " 3 1t9" 6.
o |2 |n 3 |
665 670 " 5 b 80.0
670 675 “ |5 X 70.0
675 678 " 3 211" 97 >
gg?{ gg;( " 9 1k 1.8 680 650 Light-gray, fine-grained marble;
6o o . 5 1'1% 38.3 core much broken.
€97 9 . 5 Ly 91.7 650 703 Marble as above, wavy dark bands
703 : 6 5f1" 8h.7 at 60 degrees to core represents
3861 bedding.
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Hole 18 (Cont'd.)
Distance | Core Core Petrographic description
Footage Core ;drilled, |[obtained, | recovery, Footage
From- To- size feet feet rercent From- To-
703 Y 708 Ex 5 5! 100.0 703 708 First 2 inches lead-gray, fine,
' siliceous rock. Remainder, fine
gray marble with brownish-gray
. . b&nds.
708 713 " 5 51 100.0 708 718 Fine-to rather coarse-grained
T13 718 " 5 5t 100.0 marble with brownish-gray bands
(siliceous) at about 60 degrees
to core.
718 723 " 5 5t 100.0 718 728 Similar to above - at 723'8" a
723 728 " 5 51 100.0 seam of gouge containing fine
’ pyrite.. At 725'8" small frac-
tures at right angles-banding
cemented with fine pyrite.
: ) Another at 727 feet.
728 34 " 6 516" 91.7 728 731 Light-gray fine marble with a
- slight olive-green cast. At
730 feet a thin seam of pyrite.
734 39 " 5 Lryo” 96.7 731 739 Medium-gray marble with dark wavy
. _ bands, locally brecciated.
739 745 " 6 533" 87.5 739 750 Smila.r marble with gray to
45 750 " 5 Lrio" 96,7 greenish bends and occasional
) fractures.
750 - 755 " 5 213" -b5.0 750 776 Sl%lmlg marble, with greenish-gray
755 760 v 5 5? .100.0 .
T60 765 " 5 5% 100.0
765 770 ” 5 51 100.0
770 T76 " 6 53" 8745 . |
776 781 " 5 LA 100.0 776 816 Similar marble with gray go green-
781 786 " 5 3110" 75,7 ' ish-gray bands about -€0° to core.
786 791 " 5 5t 100.0 Locally crossed by fractures and
791 796 " 5 -5t 100.0 . thin greenish-gray seams.
796 8o1 " 15 Yy 917 '
3881 - 31 -



Hole 1-S (Cont'd.)

Petrographic description

| Distance | Core Core
Footage Corei drilled, | obtained, | recovery, Footage
__From- To- size; feet feet percent From- To=
801 806 Ex 5 lr’.lﬁ" 98.3 Similar marble with gray to
806 812 " 6 5 88.8 greenish-gray bands about 60°
812 816 " L Lt 100.0 to care. Locally crossed by
fractures and thin greenish-
, gray seamS. _-..
816 821 " 5 5! 1100.0 816 873'6"} Light-gray, fine- to medium-
821 827 " 6 54" . 88.8 grained marble with brownish
827 832 " 5 5t 100.0 siliceous laminae, mostly less
832 837 " 5 5! 100.0 © then 1/2 inch thick, that in
837 842 " 5 51 100.0 places composes as much as 50%
82 8h7 " 5 51 100.0 of the core. In places these
8h7 852 " 5 51 100.0 alternate .with thin gray
852 857 " 5 51 100.0 laminae. Iocally, grains of
857 862 " 5 51 100.0 brown sillclous mineral (garnet)
862 867 " 5 5t . 100.0 form 50% of mass.
867 871 " 4 26" 62.5
871 876 " 5 51 100.0
876 881 " 5 51 100.0 87316" 887 Bluish-gray marble with darker-
881 887 " 6 yrio" 80.5 gray rather indistinct laminae.
Locally.crossed by seams of
greenish-gray (chlorite?)
887 892 " 5 ' 100.0 887 902 Similar marble, locally broken
892 897 " 5 213" k5.0 and gougy.
897 902 " 5 113" 25.0
902 907 " 5 R 38.3 902 907 Rather abrupt change to pale buff
marble showing a few MnOp,
dendrites (top of Hasmark.)
902 g12 " 5 38" 3.3 07 912 Buff to grayish-blue marble more
. 1 or less fractured.
912 915 " 3 219" 91.6 912 914 Broken and gougy, with consider-
' . able disseminated pyrite.
3881 - 32 -



Hole 1-S (Cont'd.)
Distance Core Core Petrographic description
Footage Core (drilled, {gbtained, |recovery, Footage
From- | To- size | feet feet percent | From- |  To- _ _ .
gg* %1 Ex 6 2:7: : 43.0 o1k 933 Bluish+gray to buff marble with
o3 92% Y 2 1'5 . 70.9 some gray bands at 70O degrees
3 928 '.'. 5 3 f.ll” 78 3 to core. Locally fractured.
92 933 5 k10" 96.7 At 921'3" shows scattered
pyrite grains. At 923 feet, 2~
inch broken zone with a little
933 939 " 6 51" 88.9 |l 933 972 | Mostly burt to al
B9 | 95 " |6 Sin 8. role, looally frectured and
i 2 ; ¢ Lo 9 marble; locally fractured and
951‘ 827 ; 2 M,"{ : gg.l‘; gougr. - At 953 feetla seam of
. . uartz nearly parallel o
ggg gg% : p 2:1" B q 1y pa L to core
966 972 " 2 Lty 33 :3 !
Hole 2-S
Co-ordinates: 11,318N, 11,0k7E Depth: 631 feet .
Elevation at collar: 5,812 feet Bearing. S 811-0 W.
Dip: 80 degrees
0 21 21 0 0 0 21 No core.. Used 2 1/h inch bit
through decomposed gmnlte for
. AX -casing.
21 26 Ax 5 211", hi.7 21 b1 Medium coarse-grained grayish-
26 31 " 5 312" 63.3 white marble (Jefferson)
31 36 " 5 30" 60.0 Locally broken and stained with
36 Ly " 5 3re” 63.3 iron oxides. Indistinct gray-
ish bands that probably repre-
sent the bedding show in
places. These and Some seams
. of yellow. limonite. stand about
80 degrees to the core axis.
Occasiocnal fractures,with
-films of MnOp. -Broken zones
with iron stain at 34-1/2 and
feet.
3881 a3 - 37



Hole 2-S (Cont'd.)
! Distance i Core t  Core Petrographic description
Footage Core: drilled, : obtained, : recovery, Footage

From- To- size feet feet percent From=- To-~

b1 45 Ax L 3L 83.4 L1 68 Grayish-white marble with occa-

L5 51 " 6 50" 83.3 sional fractures coated with

51 57 " 6 3'8" 61.1 limonite stains. Broken zones

57 €3 ! 6 3r6" 58.3 showing a little iron stain at

€3 68 . " 5 Yrgh 95.0 54'9" and from 62 to 63 feet.

68 T3 " 5 " 95.0 €8 97 Light-gray to buff marble, more

73 17 " b 3'8"” 91.6 or less broken. In places,

77 82 " 5 L 91.6 grayish banding about 70

82 87 " 5 310" 76.7 degrees to the core axis. At
T4 to 76 feet, rock is friable
and seamed with limonite.

87 9 " 5 yrg" 93.3 At 68'6", 3 inches broken and

. ) gougy with a little MnOs .

R 97 " 5 3" 66.7 At 82'2", to 82'8", quartz with
much limonite. .At 90’ to 97!,
broken somewhat gougy. zone.

97 102 " 5 30" 60.0 97 159 Light-gray to rale-buff marble,
102 107 "5 Loyn 86.7 locally fractured and stained
107 113 " 6 hryg” " 81.9 with limonite. Friable in
113 118 " 5 2110" 56.7 places. At 132'to 135', breccia
118 123 " 5 Lro" 80.0 with considerable limonite and
123 128 " 5 219" 55 .0 recrystallized calcite. Gougy
128 133 " 5 211" 58.3 at 135'; 137'6" to 139',

133 138 " 5 L1o". . 80.0 brecciated with limonite and a

138 14 " 6 Lrp 68.0 little MnOs. 157! to 159!

1l 150 " 6 311" 65.3 breccia with limonite.

150 156 " 6 211" 3k.7

156 157-1/2 " 1-1/2 15" k.5

157-1/2 | 163 " 5-1/2 Lrgh 86.4 159 166 White to grayish marble, banded

163 168 LA 5 Lrgr 90.0 at 70 degrees to core axis.
3881 - 34 -



Hole 2-S (Cont'd.)

Foota ' | Distonce | C
From- i geTo- g?re -‘ri-i.led’ Obtgzed reCOre Pot -~
168 = lze feot root | veveent Footage rographic deseription
| ax |6 et feruenl o To-
7, Q SR
176 181 . 2 2 'é " Bh.7 |l 166 219 .
181 185 . 5 Br11? 83.3 . Pale-buff and light-gra
185 180 Ex N s 98.3 Numerous limoni gray marble.
189 192} " L g'g". 89.6 tures and Seazste‘coated frac-
lgh l u. 5 1 - 66.7 .
199 99 " 2 ‘ 100.0
99 204 " 5 3 SR
201‘ 209 " 5 h 1 6” ?8 ‘.3
209 21 " 2 Byt g? -0
21k 219 A L5 L7
219 202 1 3. 14-’.'9;' 8a 3
222 | 226 a3 11117 20
336 229" N 113" ?i? 219 229 | Buff f
T SN A cx riae mae, men b
239 2,33 P 2.3;‘. 33.3 229 268 Fecovery of core:
2k3 248 b 1tg 23-3 Core much broken. R
248 053 ? 5 1:9i. k3.8 fragments mostl ;covered
253 % : 5 1;:7.} 31.6 | fine-grained y lignt-gray,
254 25k " 1 8: 93.3 peppered wit marble, locally
259 2219,. " 5 i:Q" 100.0° - with pyrite.
. ' " :
264 269 - :' 5 2'6’-’ 83 3
269 27h " 5 3 19" Zg 0
274 278 o 5 1" 590
278 283 " b 21" 21.7 |} 268 288 | ©
283 288 5 q1gn 23.1 ore badly broken. F
" 119" 35.0 covered sh ragments re-
288 2 et 217" quartz, il-mw more or less
2 e | s V' i Tt e 208 retots wiped
295 295 . ' 2 12" 23 .3 288 quartz - 1°ca§lre<:cia with
I BESEERR e e e i
' -9 th fine pyrite.

3881
- 35 -



Hole 2-S (Contld.)

i Distance | Core Core Petrographic description
Footage Core ' drilled, | obtained, | recovery, Footage
From- | To- size | feet feet percent || From- To- -
311 317 Ex 6 08" 11 311 317 Mostly quartz with disseminated
Ffine sulfides.-:
317 319 Ax 2 210" 100.0 317 330 Mostly gray, fine-grained marble,
319 32k ‘Ex 5 kr2” 83.3 indistinctly banded about 80
324 330 " 6 3'6" 58.3 degrees to core axis - last 5
; iget,tbuff, fine-grained, sandy
! imestone.
330 335 Ax 5 L 50" 100.0 330 383 Gray, fine-grained limestone.
335 337 Ex 2 L2 100.0 Dark-gray bands - occasional
337 342 " 5 510" 100.0 | fractures 45 degrees to 50
342 LY L 50" 100.0 | degrees to core axis. Bedding
3k7 ; 3;2 : : 2 5:2: 132 .g | gtands. from right angles to 75
352 3 517 . ; egrees to core.
358 i 363 " 5 50" 100.0
363 368 "5 210" 56.7
368 ! 3712 " L o3 89.6
372, 37k " 2 L o2r" 100.0
37h 379 " 5 L 5%0" 100.0
379 . 383 " L yro™ 100.0
383 . 388 " 5 310" 76.7 383 Loy Similar to last except crossed by
388 391 " 3 218" 88.9 several broken, gougy zones.
391 ;396 " 5 4110" 96.7 | Occasional fractures line, with
396 . 1) " 5 A 81.7 | soft greenish mineral (chlorite).
Lo1 . ko6 " 5 i oots" 8.3 |
"~ hob bl " 5 510" 100.0
411 bk 3 3 3*0" 100.0 ¢
Ly 51 " 2 . 2o 100.0 |, ;
416 Pohe1 " 5 i 5%0" 100.0 i ! :
ko1 . b6 " 5 t 510" 100.0 | L21 433 | Similar to last - core much
ko6 | 431 "5 | 5" 100.0 | broken from 432'-433'.
431 ! 133 "2 - 2t" 100.0
3881 - - 36 -



Hole 2-S (Cont'd.)

Distance Core ' Core i
_Footase Core | drilled, |obtained, | recovery, | T desorlztion
oo h3; size feet feet _percent || From- | To-
5 T !
133 139 Ex 2 1{'2" 88.3 433 L2 Dark-gray, banded fine-grained,
139 e " 5 iiae 100.0 _ sandy limestone.
w39 o " 2 3’3“ 85.0
17 151 " i S15m 189 -g W2 458 Similar to last. Between 455 and
451 156 " 5 215 log- 457 feet, core is peppered with
456 %28 n 2 S1om " 0 specks of a black silicate:
458 430 " 5 i’lb" 00.‘0 o mineral.
460 165 " 5 S1on lzl~7 458 498 | Mostly gray, fine-grained lime-
465 e " 5 Zam 20 0 stone - in places light- to
W70 75 " 5 5104 103 3 dark-gray and very siliceous.
75 180 " 5 L110" 6'0 g " ‘Occasional bands of rale green-
480 185 " 5 310" 9 6.7 ! ish and yellowish-gray, appar-
485 boo-1/2| 5-1/2 | 52" e ently due to fine-grained
uoo-1/2 | o6 i by g 3. l% silicates. At W77-478 feet
h96 Lo7-1/2 " 1-1/2 10" 92. many small laths of a dark
/ , 555 silicate (andalusite). ILast 4
feet is a light-gray fine-
“ho7-1/2 -1 " Sttt grained marble.
W 1;2 558%173 " g gtgu 100 .0 498 . 557 | Mostly light-gray, fine-grained
S07-1/2 | s12-1/2 | * 3 Jagm ]]:88'0 limestone with darker bands
512-1/2 | 518 " 21/ Z1gn 1 0-0 ‘(bedding) standing mostly at T5
518 523 " 3 Jrgn o -8 degrees to core. Broken zones
523 523-1/2 | ¥ 0-1/2 or” ;ig 7 =t 8, 6, and 39 fest
222% 1/ | 526 " 2-1f2 | o" 23.3 |
530 5 .| '3:5" o
25" ‘. . 0}
542 4 547 " 3 6n 16.7
Zur | 55; , : -5 " .100.0
52 . " 5‘ 1!-’10 96 N It
557 5 k10" 9647 !
3881 =37~



Hole 2-S8 (Cont'd.)

. Distance |

Core , Core | ___Petrographic description
Footage Core, drilled, | obtained, | recovery,! _ Footage '
From- To- size feet feet . _percent From- To-
557 560 Ex 3 19" 58 .3 557 567 Light- to dark-gray, fine-grained
560 562 " 2 18" 83.3 limestone, locally friable and
562 567 " 5 ar” 51.6 broken.
567 571 " 5 2" 4W6.7 11 567 591'6" | Light-gray, medium-grained lime-
571 576 " 5 Lre” 9.0 |! stone with distinct gray bands.
576 581 " 5 Yrg® 95.0 Rather soft and friable. Core
581 586 " 5 yrgn 93.3" | mich broken at 590 feet.
586 591 “ 5 Lrin” 98.3 | ,
591 596 " 5 310" 6.7 591'6" 596'6" | Light-gray, medium-grained mar-
ble, scmewhat vorous.
596 599 " 3 1" YR 59616" 621 Light-gray, fine-grained marble
599 6ok " 5 50" 100.0° |: with thin bands of brownish
604 609 " 5 37" 716 i gray - 70 degrees to core. ‘At
609 610 " 1 oto" o - 609 feet, 2 feet plus of dark-
610 611 " 1 oL 33.3 gray quartz, 609 to 610 feet,
611 616 " 5 Lrgh 95.0 no core; 610 to 611 feet, dark-
616 621 " 5 y3" 85.0 gray quartz, vuggy and badly
' - broken, shows a little fine
) pyrite.
621 626 " 5 ysg" ! 93.0 621 626 Light-gray to white, medium-
a ‘grained marble - 'banding not
: | pronownced.
626 631 " 5 hrio” 96.7 | 626 631 Light-gray, fine-grained marble
‘ ‘ with darker bands that are
; locally wavy. Bands (parallel
| | bedding) stand mostly at 7O
i i ‘ degrees to core.
| : 631 Bottom.
| B
3881 - 38 -



Hole 3-S5

Co-ordinates: 11,012N, 11,202E Depth: 540 feet
Elevation at collar: 5,740 feet Bearing: Due West
Dip: 60 degrees-0 - -
Distance; Core. Core Petrographic description
Footage Core | drilled, obtained, |recovery, Footage | '
Fraom- | To=~ size feet | feet rercent. From- Tq=__ |
0 110 .l,l'x 110 . l 0 0 0 115 No core. Decomposed granite.
110 115 5 o) 0 ’ ‘ : . '
115 120 " -5 tgr 75.0 i 115 128 ‘Mostly white, coarsely crystal-
120 12 " 4 210" 70.8 line marble (Jefferson). Fri-
- able, porous, and slightly
, iron-stained in places.
124 130 Ex 6 hro” 79.2 128 130 Light-gray marble - a small
cluster of pyrite grains at
! ) . about 12818".- '
130 135 Ax 5 216" 50.0 130 12 "Pale-gray to buff marble (Jeffer-
135 140 " 5 26" 50.0 son). Core much broken at 130
140 145 Ex 5 50" 100.0 i feet plus.
145 150 " .5 10" 20.0 1k2 195 Light-gray to buff, medium fine-
150 155 " .5 hryg» 98.3 grained marble. Iocally frac-
;l-.gg 120 : 5 'ﬁ :8: 83 3 tured, porous, and friable.
) 1 . o} 0.0 | '
165 178 " 2 217" 51.6 5
170 175 “ 5 219" 55.0 ||
175 18 " 5 12" 23.3 | )
180 185 " 5 313" 65.0 !
185 190 " 5 311" 61.7 |
190 195 " 5. Lryg” 98.3 i !
195 200 " 5 313" 65.0 I} 195 2kl | Light-gray grenite (intrusive).
200 205 " 5 12+ 1 43.3 || oLk 245 ! Yellowish, Tine-grained marble.
205 210 " 5 19% 95.0 i | '
ki) : "
210 215 " 5 113" 25,0 |
215 220 5 1711 38.3
220 225 - " 5 13" 25,0 |
225 230 " 5 18" 33.3
230 235 " 5 218" 53.3 |
1 >3 &Rl
woim Lo la | oE
T
3881 -39 -



Hole 3-S (Cont‘'d.)
Distance, Core i Core Petrographic description
Footage Core | drilled,i obtained, ! recovery, Footage
From- To- size feet feet rercent From- To-
245 2k6 Ex 1 o'9" 75.0 245 246 Fine, thin-bedded, gray marble.
‘ Core split into thin segments on
bedding planes at right angles
‘ to core. A little fine pyrite.
246 251 " 5 17" 31.6 246 251 Yellowish, medium-grained marble-
. . friable. Core broken.
251 256 " 5 36" 70.0 251 280 Light-gray, fine-grained marble.
256 259 " 3 21" T2.2 Bedding seams and fractures at
259 264 " 5 311" 61.7 different angles carry thin
264 270 : 6 5:02 83 2 f£ilms of chlorite.
270 275 5 27 51.
275 280 " 5 216" 50.0
280 285 " 5 215" 48.3 280 285 Light-gray grénite like 195'-2lk!
' section above. Dark minerals
largely altered to chlorite.
Fractures parallel to core.
Coated with chlorite.
285 290 " 5 19" 35.0 285 318 Medium-grained, gray marble,
290 295 " 5 218" 53.3 Locally core. is much broken and
295 300 " 5 0%10" 16.7 partly missing, A l-inch,
300 305 " 5 111" 38.3 black, shaly band with gouge at
305 308 " 3 1'10" 61.1 307 feet. Black shale (horn-
308 313 " 5 50" 100.0 stone) at 316'6",
13 318 " 5 rio” 96.7 _ _
ng 323 " 5 31" 61.7 318 338 Core badly broken. Occasional
323 328 " 5 1'0” 20.0 pyrite grains. At 322'-28!
328 333 " 5 2" h1.7 much chlorite and a litlle
333 338 " 5 T 31.6 pink carbonate.
338 343 " 5 530" 100.0 338 350 Fine gray marble. Bedding planes
343 348 " 5 3" 66.7 and local fractures coated with
' L chlorite.
348 353 " 5 510" 100.0 350 350!6" | Irregular veinlets of pink
*  carbonate.
3881 - 4o -



~Hole %3-S (Cont'd,)
N

Distance Core Core : Petrographic description

Footage Core | drilled, |obtained, | recovery, Footage.

Fran-: To=- size feet feet percent Frcm- To- o _

353 | 358 Ex 5 51on 100.0 35016" 388 |Gray, fine, limey hornstone.

358 | 363 " 5 510% 100.0 Local fractures with gouge and
363 368 " 5 o 80.0 chlorite. Irregular spots of
368 313 v 5 211" 58.3 white carbonate here and there,
313 | 318 ! 5 219¥ 5540

318 1 383 " 5 hron 80,0

383 388 " 5 Jrzn 85.0

388 393 o 5 hegam 98.3 388 483 Dark-gray, fine, limey hornstone
393 398 v 5 218" 53%e3 . banded at right angles tocore.
398 | ko3 " 5 315" 68.3 ! Local bands of black hornstone.
403 408 1 5 5104 100,0 | Core borken and gougy in places.
Log | o " 2 17" 79.1 ‘ i

Lo | s " 5 gy 86.7 !

ka5 k20 n 5 311 61.7 |

k20 | ko5 " 5 510m 100,0 | !

ko5 1 430 " 5 Leiov 96.7 i |

h30 | L35 i 5 Laon 96.7 e

bz5 0 bho " 5 Lrzom 9647 !

Lho | kb5 " 5 1110" 36,7 !

45} hhg " 4 Zrhm 83.3 i

Lo v 45k " 5 212" 43,3 ; i

sk 1459 " 5 111" 38.3 g

b5g | b6k " 5 319" 75.0

heh 1 heg " 5 318" 133

469 | U2 " 3 1tk bl L !

T CE T " 5 hrgr 93.3

L7 . 480 " 3 org" 22.2 :

48 : 483 . 3 2110" ok f :

L83 | 486 N 3 210" 66.7 483 511 |Light-gray, fine, silicious, cal-
486 ! Lol " 5 o151 I L48.3 | careous hornstone; scattered
hol | k96 . 5 ISR . 98.3 . specks of pyrite. At 5061-5111?,
ko6 . 501 " 5 1 i 2.7 i much brown gernet,

501 ! 506 " 5 © Lo bo96.T

506" ¢ 511 » 5 210" " 40.0. i '

38 -4 -



Hole 3-S5 (Cont'd.)

' Distance Core i Core Petrographic description
Footage Core | drilled, |obtained, | recovery, Footage :
From- | To- _ size feet feet percent From=- |  To- -
511 516 Ex | 5 rpt 91.6 | 511 | 525 | Light-gray, fine-grained marble
516 521 : 5 3 '19, " 76.7 g with irregular darker bands and
521 525 . 4 2:3 . 56 .2 mottlings. . .
525 530 .5 1'6 30.0 525 i 540 Gray, fine-grained marble with
530 535 P 5 16" 30.0 5 darker bands at right angle to
535 540 P 5 5'" 100.0 core. ILocally peppered with
i i dark spots.
Hole 4-S
Co-ordinates: 11,073N, 11,105E Depth: U495 feet
Elevat%oon at collar: 5,764 feet Bearing: Due West
Dip: 60 degrees
0 9 Ax 9 0 i 0 0 33 | ©No core up to 9 feet Topsoil.
9 14 " 5 21" © o bo.o Remainder light-gray, coarse-
1% 18 " L 210" I 50.0 grained marble., Jefferson -
18 5 " 5 313" L 65.0 shows light stain of Fe oxide.
23 a8 " 5 310" ! 6Q.0 31 to 33 feet, several frac-
28 33 " 5 310" i 60.0 tures at 30 degrees to core -
; thinly coated with MnOp.
33 38 " 5 hre” 90.0 33 43 Coarse-grained Jefferson. Some
! of it broken and friable and
! lightly dusted with brown MnOo
(wad), last 5 feet partly
brecciated and filled in places
. , with wad and Fe oxides.
43 48 " 5 05" 8.3 43 l 48 last 6 inches gray, coarse-grained
) ‘ Jefferson. Remainder is
. . missing.
43 L9 " 1 or1” 91.6 48 63 Light-gray Jefferson. A few seams
kg 53 " 4 3'10" | 95.8 of Fe oxides right angle to
53 58 L 312" | 63.3 . core. At about 61 or €62 feet,
58 63 " 15 36" 1 70.0 , 1/k-inch seam of MnOp. Broken
' : ’ and gougy just about 63 feet.
3881 - Lo -



Hole 4-S (Cont'd.)

i

:Distance Core - Core Petrographic description
Footage Core jdrilled, | obtained, ;recovery, |i_____Footage I - -
Frog-j? To- size feet feet rercent .| From- To- :
63 | 68 Ax 5 3" 78.3 63 100 Light-gray to pale buff Jeffer-
68 73 " 5 hr3m 86.0 son. locally fractured right
T3 78 " 5 27" 51.6 angle to core.  Light stains
78 83 " 5 218" 53.3 and specks of MnOy. Locally
83 88 " 5 Yo" 95.0 cavernous and friable. Broken
88 93 " 5 50" 100.0 and gougy, zones -above 93 feet
3 98 " 5 g 93.3 and at 77 feet.
98 100 " 2 it 95.8
100 105 " 5 A5 Toke 96.7 100 110 (End of larger core.) Rock same
105 110 " 5 315" £8.3 as last. 103 to 105 feet
friable, light-yellow, specks
of Pe oxides. Core imuch
, broken.
110 115 Ex 5 5" 100.0 110 140 Light bluish-gray to yellowish-
115 120 " 5 50" 100.0 gray marble. Locally cavernous.
120 125 " 5 50" 100.0 A few fractures lined with Mn
125 130 " 5 510" 100.0 and Fe oxides.
130 13 " 5 30" 66.7 ’
135 1o " 5 21" 58.3
140 145 " 5 50" . 100.0 140 145 Light-gray, medium-grained marble.
At 141 feet a few inches broken,
friable, and stained with Fe
oxides.
145 150 " 5 b1y 98.3 145 174'6" | Light-gray, fine-grained marble
150 155 " 5 580" 100.0 locally peppered with dark-gray
155 160 " 5 410" 96.7 specks . ‘
160 165 " 5 510" 100.0.
165 170 " 5 Lto" 80.0
170 175 " 5 1t11” 38.3
175 180 “ 5 217", 51.6 17ht6" 180%6" | Light yellowish-gray, fine-grained
' marble. Locally fractured
parallel to-core and somewhat
friable. -
3861 - 43 -



Hole 4-S (Cont'd.)

Distance ; Core i Core Petrographic description
Footage Core | drilled, fobtained, lrecovery, . Footage ' ' .
From- To- size | feet feet | percent || From- __To-
180 185 Ex 5 7t ; 31.6 180'6" 184 Core mostly missing (contact
. ; zone?) .
185 190 " 5 o'11" | 18.3 184 212 Light-gray, medium-grained
190 195 " 5 it 38.3 granite and aplite. Broken
195 200 " 5 20" koo zone 199 to 210 feet.
200 205 " 5 118" L 33.3
205 210 " 5 114" b26.7
210 215 " 5 213" P b5,0
215 220 " 5 311" | 61.7 212 220 Pale yellowish-gray, fine- gra.lned
i marble. Locally somewhat
! . i cavernous.
220 225 " 5 Loy S TSP ¢ 220 235 Bluish to brownish-gray, fine-
225 230 " 5 215" | 148.3 grained marble.
230 235 " 5 o'wo” i 16.7 ' ..
235 240 " 5 0’9" I 15.0 235 2ko Mostly broken and gougy. Largely
. ' missing., ’
2ko 245 " 5 10" |  20.0 2ko 245 Yellowish medium-grained marble,
, I core partly missing.
245 250 " 5 of11" | 18.3 |i 245 250'6" | Light-gray granite. Core broken
o ! and largely missing.
250 255 " 5 218" i 533 25016" 265 Gray to dark-gray, fine-grained,
255 260 " 5 218" ' 5343 impure l:l.mestone-soft in places .
260 265 " 5 2no0” | 56.7
265 270 " 5 Po1s" 0 28.3 1 265 L275 Siliceous fine-grained limestone.
270 275 o 5 13 . 25,0 ! | Greenish to brownish gray. At
i ' l . i 266 to 267 feet, quartz showing
| fine disseminated sulfides
i i (assay Ag Zn). At 273 to 275
;. i I ! feet, dark-gray quartz with
r 3 | ! fine, , disseminated pyrite and
; : ! : some ZnS, (assay Ag Zn).
275 280 Lo 5 | ot - 18.3 | 275 | 276 ! Fine-grained quartz with dissem-
- Y - [ ] inated pyrite and ZnS?
3881 - 4k -



Hole 4-S (Cont'd.)

i Distance ;| Core . Core i Petrographic description
Footage | Core; drilled, | obtained, ! recovery, ;; Footage
From- To- | size. feet feet percent | From- | To- e
280 285 | Ex | 5 1%" 20.0 || 276 | 285 | Gray, silicecus limestone.
285 290 " 5 or" 11.6 } 285 290 Same as last. A 1-inch streak of
! ’ " hard, pink mineral (test for
! Mn?)-. v
290 292 " 2 or3” 5.0 !l 290 292 Core missing except a few frag-
' | ‘ments, including one of the pink
i Co : mineral.
292 297 " 5 as2" 13,3 29 340 Fine-grained gray limestone,
297 300 " 3 25" 80.6 , locally banded with dark gray at
goo A 305’ : .5 3:12“ 16.7' 60 degrees to core.
05 10 L5 21" 3.3
310 315 ! :' b5 hig” 95.0 | .
315 . 320 15 213" 5.0 |
320 325 "5 318" 3.3
325 330 "5 hrs5" 88.3 |
330 335 "l 5 50" 100.0
335 3k0 :‘ .5 2’6: 50.0 | ) .
3ko 345 L5 5%0 100.0° |, 340 365 Fine-grained, dark-gray, siliceous
345- 350 : i 5 h'lc')'," } 26 T limestone. Locally peppered
i H ' .
ggﬁg ggg ; ; ! g ; 'g;'_ o Og:g ‘ with dark specks
3 K15 5 507 100.0° | |
365 370 i 0| 5 30" 60.0" i 365 380 Like above,vexcept.r;ow_nearly lead-~
370 375 “ ! ) 312" 63.3 1 %glg- Shows some brownish-gray
375 380 "5 IR 86.7 Se A
380 384 "ok 39" 1 93.8 380 . 389 Medium-gray fine limestame.
38k 389 ! * i s 16" 30.0 | Broken and somewhat gouged at
% B 382 to 383 feet. Broken zone
| i about 386 feet, fragment of
! : i ‘quartz showing a little pyrite
I : , ‘ i i -recovered. .
389 | 394 Low 5 019" 15.0 11389 394 I Broken and mostly missing. Some
b ! ' ' ' pieces contain irregular vein=
lets of white snd very pale-pink
- carbonates.
3881 - 1;5 -



Hole 4-5 (Cont'd.)

! . Core Core Core | Petrographic description
Footage Core! drilled, |obtained,{ recovery, | Footage .
From- i To- . size feet feet percent From- To- |

39k 399 Ex | 5 L1g” 93.3 i 39k 426 ' Gray, fine-grained limestone.

399 Lok "5 50" 100.0- Closely spaced dark-greenish

ll:oh. ﬁog : i 5 2: 2: 1(;8 0 5 and brownish-gray laminae right

09 1. i . 5 re’ .0 angle to core.

i " Lrg” .

e w2 | sor |85 |

L5 430 " 5 Lo 91.6 ko6 k72 | Fine-grained limestone. Mostly

430 435 e 5 Lig" 95.0 | greenish-gray. ILocal patches

435 4o S 5 50" 100.0 | of brown garnet.

deo W n) 2| | g

5 450 - > 9 95.0 ¢ ;

450 L5 " 2 112" 58.4 ;

k52 457 y 5 410" 9%6.7 i

457 L62 " 5 4110 9%6.7 ! |

Le2 L67 " 5 50" 100.0 i |

Le7 h72 " 5 311" 78.3 i

k72 L7 " 5 | 2ro"” ko.o ¢ b72 482 Light-buff medium-grained lime-

b7 482 " 5 I - 23.3 ‘l stone. Local fractures 45

i degrees to core. Shows a 1lit-
| , tle iron stain.

482 485 "3 | or7” 19.4 & 482 485 Small amount of core recovery.

p Consists of small fragments of
| ! | dark-gray silicecus rock.
| | ! § Locally iron-stained.

485 b8t "2 S LR 2.5 . 485 i 487 ' Pale yellow, rather soft, fine-
| | | i i grained limestone. Core much
| g ] ! broken.

487 l hop "5 } 21" 1.7 | 487 Lo Gray to greenish-gray, fine-

: : : i I i grained limestone showing
5 ; : ! irregular cross laminae of
| i : darker gray.

3881 - k6 -



Co-ordinates:

11,227N, 11,045E.

Hole 5-S

Depth: 496 feet

Elevation at collar: 5,816 feet Bearing: Due west
Dip; 60 degrees S
' i Dlstance : Core i Core i Petrographic description
Footage i Core. drilled, , obtained, ; recovery, ! Footage ; '
From- ' To- i sizel feet . feet i percent ! From- To- ' - . _
5 . 10 ! Ax I 5 I 1™ ¢ 30,0 4 0 | 65 | Core consists of pale-yellow to
10 L1 . 6 po2nt 1 389 | ! white, coarse-grained, Jeffer-
16 : 2]6.- Ll 5 1:7: i 31.6 | ; son marblz?. Split on numerous
2_2 P2 : " 5 2,~2,‘. i 1}3 +3 | | : cross laminae '(bedt.ilng) , Show=
2 31 5 3_';6” ' 70,0 ! | | ing a little Fe oxides. Locally
:3% : ig o 5 itgﬁ : 1535.0 i | mich fractured and reddish brown
-3€ | ! .5 _ : 3 i i to small fragments.
41 W . " i 5 ht3® | 85,0 i 5 | ‘ '
L6 5:6L bom io5 Lo216" ¢ 50.0 ! i !
51 56 1 " 15 110" 3647 :
56 6 . " | 5 wgn | 33 | !
e 66 "5 3T 66.7 Ui | f | -
66 T1 " 5 ' 510" 100.0 | 65 . 116 . Like above, except less broken.
L 76 P 5 ¢t 35,0 Local fractures at 30 degrees
gé 336. i . 5 ; 2:5‘:- ; hh8.3 to core coated with MnO,.
81 86 | 5 Loent L g
T S L - 8.3
a % L v 02 2w 3540 | l
101 | 06 v 3 i osor | o0 |
106 110-1/2! v b1 34" 9.6 i
1o-1/2y 11§ " 0-1/2 . 0 S0 : |
111 - 116 " s £ 50" - 100.0 . ' ; _ ‘ ) ,
116 121 I i hg” bo93.3 116 156 . Mostly light-gray, coarse-grained
121 I 126 oo 5 } Leg" 1 93.3 ' i marble. Locally yellowed by
126 i 131 P 5 .o2m10" | 56,7 , iron stains. Below 152 feet
131 I 136 " 5 DoohgT 0 933 | t  several fractures right angle
136 c 11 i " i 5 Lok 95,00 i | and 30 degrees to core, that
1& | 146 :: 5 . 114;*9" i 95.0 ! i carry MnO, films,
1 i 151 ! 5 9t 95,0 : !
151 6 " ' 5 LSS N A :
3881 - 47 -



Hole 5-S (Cont'd.)

| Distance ! Core . Core i Petrographic description
Footage Core; drilled, 'obtained, | recovery, || Footage

From- To- size feet ;| feet rercent From- To~
156 161 Ax 5 p o hgn 90.0 156 169 Pale buff, fine-grained limestone.
12% 166 : 5 | i:g: 80.0 In places core much broken.
1 171 5 | . 93.3 '
171 176 ’ " 5 | 50" 100.0 169 181 Gray, medium-grained limestone.
176 181 " 5 | Lrip” 96,7 Many indistinct cross laminae

! : of darker gray.
181 186 " 5 | 5'" | 100.0 }181 220 | Mostly pale-yellow, medium-
186 190 ; b o 1Tot o 25.0 grained limestone. In places
190 195 " 5 I 5" I 100.0 rock is friable and broken;
é.gg gg(; :: g } t:g: ' gg .? some gouge at 215 feet.
205 210 " 5 L 315 68.3 il |
210 215 " 5 P20 56,7 ! |
215 220 "5 41t 38.3 | ;
220 225 " 5 i hryan 98.3 220 l 240 Medium- to fine-grained gray
225 230 " 5 316" 70.0 | limestone with darker laminae
230 235 " 5 : 15" 28.3 | | right angle to core. Iocally
235 240 " 5 P o | i much fractured and shows a

; : ' i greenish-gray mineral

\ 5 i (chlorite).
2ko 2h5 Ex 5 To219" 55,0 | 24o g 253 (Begin 7/8 inch core) Like above.
gﬁg 21;1 } ; 12; | i:g: 2523 | | Some gouge at end.
251 256 1 " . 5 om0 b7
256 261 L ;21" i 50.0 253 , 261 Light-gray, medium-grained aplite

I i and granite: Dark minerals

. | . _ relatlvely scarge.

261 266 5 1 218 53.3 261 271 Gray to greenish-gray, fine-
266 271 " 5 po1te” 30.0 grained limestone. Some gouge

: : at beginning. Core much

- broken. '

| .
271 276 " 5 P16t 30,0 271 276 Fine-grained gray quartz, locally
i | ! cavernous. Shows some fine
g sulfides (assay Zn Ag).
2881 - 48 -



Hole 5-S (Cont'd.)

Distance  Core Core ! Petrographic description
Foqta_ge_ . Core | drilled, iobtained, | recovery, ! Footage é
_From- To- size { feet | _feet percent | From- To- SN . —
276 281 Ex 5 213" k5.0 i 276 281 Fine-grained siliceous limestonme.
R . . Z Fractures coated with chlorite.

281 286 " 5 2% . ko.0 | 281 286 Like above, core much broken.

286 291 ' 5 1'11 38.3 : 286 - 291 Same as last, some fragments con-
I tain pink Mn€CO, and a little ZnS.
! 286~-288 feet heavy zinc. (Tren-

. . i gove) (assay Zn Ag Mn).

291 296 5 0'9 15.0 1| 291 296 Small amount of core recovered in
| small fragments consisting of
qu?rtz with some ZnS (assay Zn

| Ag) «

296 301 " 5 16" 30.0 | 296 301 Fine, dark-gray quartz with a
i little disseminated fine sul-

’ i fides ?nd some MnCO3 (assay Zn,
. ; i Ag, Mn).

301 302 ;|2 0t10" 83.3 1| 301 311 | Like above except less sulfides

32 gu . : g'gt’)' ica).g % and MnCO3 (assay Zn, Ag, Mn).

311 315 " b 117" 39.6 || 311 317 |

315 317 | 2 1t11” 95.8 | .

317 320 ;7 3 213", 75.0 | 317 353 Gray, fine-grained limestone with

320 325 5 po1t2 23.3 ! thin cross laminae of darker

325 331 " 6 ; 213" 37.5 l - gray. A few fractures 30 de-~

331 336 P 5 | 19" I 35.0 i grees to core. In places,

336 t 3ko Lo L TSI B O G dark-brownish-siliceous bands,

340 341 S | to1to" 100.0 ! ; and near the lower end some

:3;:;. gll:g :’ § ! 1:3 "_" 63 2 | areas peppered with dark specks.

' : o1l 18.3 5 : ‘

348 353 o nm 5 L1t L 316 | _

353~ 358 " I 5 : 3" 73.3 il 353 : 388 Typical Maywood with local frac-

358 363 "5 | 3m" 61.7 i , turing.

363 38 " 15 . 510" 100.0 | g |

368 373 bt ; bn” 8.7 5 ,

3881 | | - .'l[.g -



Hole 5-5 (Cont'd.)

i Distance ;| Core . Core i Petrographic description
__TFootage Core| drilled, :obtained, ' recovery, | Footage
From- |  To- size feet Peet percent ! From- | To-
373 378 Ex 5 Loy 01.6 | Typical Maywood with local frac-
378 383 " 5 | ot9" 15.0 ! turing.
383 388 " 5 3t 66.7 | _
388 391 " 3 11" 36.1  ll3e8 391 Only 13 inches of core. Frac-
‘ tured and gougy. Iast 3 inches
| § | mostly gouge.
391 396 "5 ; b2" . 83,3 1301 i Lo9 Same as above - last 6 weeks
396 Lo1 "y 05 ©5%0" 1 100.0 ! gougy.
ho1 Lo6 " 5 i 3" 3.3 |
ko6 koo " 3 A 52.8 |
%09 411 " 2 o shk.2 i1l ho9 ! Log Same - at 411 feet is 1 inch of
L1y k16 " 5 B RN 35.0 | ; gouge and at 415 feet is 6
416 ko1 " 5 19" 35.0 inches of gougy material.
421 i 426 " 5 115" 28.3 ,
ko6 431 " 5 . 4" 90.0 429 431 Fine-grained, dark-gray Maywood
| i with abundant black tabular
i | crystals. Maybe biotite. 6
! i inches fractured, somewhat
% i gougy. o
431 435 " L ;215" 60.4 | 431 6 inches fractured, somewhat
! I ' i | gougy.
435 4o " 5 Po3n” I 6L.7 {31 i L6k Typical Maywood, dark greenish-
kLo L5 . 5 bl 98,3 3 gray in places.
35 149 " A L 2ts" 1 6o | l
Lhg . Lsh ;" 5 - k" 80,0
L5l 455 A A | toofo" 1 83.3 '
455 N Cent 117 |
460 e " | & Loen | s2.1 :
L6k 1 469 b5 L o2%9" 1 55,0 Lk 6 inches fractured and gougy.
k69 Py "5 boawe” L 50.0 Ley Eoohh Typical Maywood - gougy material
| | :
|

i U i at LE8 feet.

3881 | | - 50 -



Hole 5-S (Cont'd.)

. ta T oy ,I;istanfg ! Core . - Core " Petrographic description
ootage ore; drilled, | obtained, | recovery, Footage :
From- : To- size feet ' feet | percent | From- To-
Wh 1 b79 Ex 5 foo2t" i 58.3 i L7k : 2 inches gougy material.
‘ Wb 0 B9 2 feet of core --fine-grained,
; ? reddish-brown shale or shaley
’| - -limestone - may contain some
, A i K i garnet.
479 L8k — 5 ] 3 66.7 i 479 ! 484 Same - contains & few thin seams
i i i of thulite and disseminated
; pyrite in places.
L8y L85 Poo" 1 b oto" - 0 | L8k . 485 ‘No core - hole cut into Headlight
i i ; i winze. Went through muck pile
j ; and into footwall of Headlight
- , i | bed.
485 487 " 2 o 12.5 l 485 487 Only 3 inches of core - porous,
' , A i | siliceous, black manganese ore.
i ! . : | Soft pyrolusite mixed with
o . | quartz. . .
7 1 ko " 4 0'10" 20.8 ;487 | 496 | White to gray, medium-grained
bor . ke 0" 5 118" 33.3 ; ' ‘marble with chlorite seams at
i | “ : 80 degrees. First two inches
i i : : ‘ , P L . '___yellow and friable,
“Hole 6-S )
Co-ordinates: 12,044N., 11,160E. Depth: 160 feet
Elevation at collar: 5,848 feet Bearing: S. 60° W.
Dip: 41 degrees, 30 minutes ,
: : . r ! :
0 1 37 ,  Ax 37 ' L0 37 | Decomposed granite.
37 39 ! Ex 2 118" i 83.3 ; 37 39 | Dark-gray limestone with MnOp and
1} ’ : “ ! i Zn.
39 ! o oo 1 or1" | 8.3 | 39 51 | M0p.
S R 4 otio" i 20.8 | - | -
W |y | 3 01" 305 i !
O T R o'8" i 333 | |
kg .51 " 2 or3” 12,5 ' ;

3681 | | - 51 -



Hole 6-5 (Cont'd.)

+ Distance : Core | Core il ‘ Petrographic descripti
Footage Core ! drilled, | obtained,! recovery, ﬁ Footage a Fe
From- To- _size| feet . feet | percent | From- | To-
51 5k Ex | 3 11 6.1 | | '
sk 59 "5 O S R Rt
59 6k " 5 0’5" | 8.3 ! 5 L6k | Mnop.
gg | gg ‘: g 1:2: . 25.0 . 6k 1 70 MnO, and quartz.
. of2" 3.3 10 g 83 MnO, .
(L :gg " 5 ! | | :
3 i : :
83 | 103 "o 20 Loame 0.7 83 ! 103 | M0, and quartz.
103 | 109 "6 | on” 0.1 103 | 109 | MO5.
103 | 1k ; 5 L 0fo" 16,7 109 v 114 | MnOp and 2 inches limestone.
11 19 5 ‘ 112 ! 23.3 | 11k 19 MnOo with scattering pyrite
: i | . | ‘ i I crystals.
i:gtg | E?( : | % 0:2: | 5.2 i 119 122 . MnOp and quartz.
! P oM i 11. b o122 127 | MO, and quartz.
127 | 133 ! " § 6 f 0*3” L2 b 127 I 160 Typical buff Jefferson limestone.
133 1 128 | " l 5 i ofre" 3.3 f !
13 a3 : - ’ f
lté e Lo 5 boom 6.7 ' |
1 1151 ! ] 5 i 1t3u i 25.0 : i
L 156 L b5 210" 56,7 | ﬁ
156 6 ") Y, L 26,7 ? 5
Hole 7-S
Co-ordinates: 11,643N., 12,203E. Depth: 380 feet
Elevation at collar: 5,810 feet Beariﬁg' N. 60° W
Dip: U0 degrees ' C ’
o | ok 1/ - G ! -~ 0 — 6% Grenite
gy, 86 Ex | 2 L1t 9. b 8k | 89 Y, qu
| : Ex | | e o % E 89 ; MnOo, quartz and limestone.
86 - 90 i o i ; 3%0 ., T5.0 ﬁ 89 | 90 | Buff Jefferson limestone.
90 P Con N 1:19 k5.8 i 9 i 9% | Granite and limestone.
ok 7 i3 ©ootg" 25.0 | 9k i 97 | Buff limestone. .

1/ Core size: O to 57 feet, Ax; 57 to 84 feet, Ex.

3881

- 52



Hole 7-S (Cont‘'d.)

- Distance : Core . Core b Petrographic description
Footage Core | drilled, | obtained, | recovery, ' Footage i
From=- ‘' To- size feet rercent From- ¢ To- v
97 | 101 Ex 4 o'10" 20.8 97 105 Mo, -
101 i 103 " 2 0t9” 37.5
103 . 105 " 2 o!11” 45.8
105 ' 110 " 5 210" 56.7 105 110 Ma-steined limestone.
110 i 115 " 5 1to” - 23.3 110 111 Pine-grained gray limestone.
‘ C ' o I P 111 115 Mn-stained limestone and quartz.
115 L 120 " 5 18" 1 33,3 1115 245 | Fine-grained buff limestone.
120 125 n 5 147" 316
125 ¢ 130 " 5 13" . 25.0 i |
130 ¢ 135 " 5 ovt" i 116 '
135 | 1ho " 5 o!'s5" i 8.3 i
o 15 " 5 118" 33.3 0
5 1 150 "5 118" 20,0 |
150 . 155 P " 1 5 111" 38.3
155 16 1 " | 5 Lre" 0.0 |
160 165 " 5 31" 61.7
165 ¢ I70 " 5 or7" 11.6
170 LO175 " 5 1" 21.7
175 180 " 5 7 31.6
180 185 " 5 a2n” ki,
185 190 " 5 21" 6.7
190 195 " 5 1" 38.3
195 200 " 5 or7". 11.6
200 205 " 5 or11" 18.3
205 210 " 5 0'9". 15.0
210 215 L 10" 20.0 |
215 220 i 5 ALY o 31.6
220 225 " 5 2'10" 56.7 | |
225 230 " 5 2t 55.0 5
2307 1 235 " 15 - 55.0  “ii
235 | 2k " 5 12" 23.3 i
2ho 25 " 5 19" 35.0 !
3881 - 53 ~«



Hole 7-5 (Cont'd.)

- |Distance | Core i ' -
Footage = . | Core i
S o (83?:: dr;lled, | obtained, : recovery, i Footage Pet}'ogr aphic description
ol ™ eet | _feet vercent  From- | z :
2ks | 250 Ex 5 L 1g" 5.3 To. To- |
| 352 Le57 | -
250 252 " 5 vt 5 57 | Fine-grained gray limestone with
252 257 1" 5 0:7." 29.2 ] cavities 245 to 248,
Bt RN
26 " ” . 2
263 26% " g 1:6:' 30.0 : o 263 Buff, sugary limestcme.
268 27h " 6 - i carsely crystalline buff lime-
274 280 " 6 4 'O " 66.7 ! 268 280 stone .
280 285 " ER 50.0 Coarsely crystalline gray lime-
285 - 290 " 2 ~3 :6u 70.0 1 280 337 F Stone.'
290 I 295 " g 1'1%." ‘ 26.7 | ine-grained bluish-gray lime-
295 | 300 n 2 it '6 " 9.0 stone .
300 ; 305 1 5 1”7" 91.6 :
305 | 310 "5 1&'7“ 91.6 *
310 315 w o3 ’+ ;Oi. 80.0 i
315 320 nol5 4'7'»' 91.6
323 ;328 " 5 , t5n i br.2
328 P332 LT ' 3:2n ! €0.0 i
332 | 337 "5 pore o 3T
327 | 3k2 " i 5 ( étgu ?g'g | 3 %
AR A A S A R b o
7 3 w o | .- ‘ | 3T Fine-grained bluish-gray lime-
32357 1 Mo |37 | 37 | met dm
357 t360 w oo 3 i é-u]; : 21.7 . | i imestone.
60 0] i " 11 ! b
S RERE R R B L Rt
368 . 372 wooly o oorr 12,5 - 436k \ 380 | Bluish- ;
372 ' 377 " ; : Ogl}ﬁ 8'3 4 : T { . l.slts gray flne-grained lime-
3771 380 .3 ot6" 1 8.3 | X one &
o!3"% 8.3 ! f
3881
- 5)-



Co-ordinatess

11,643N., 12,203E.

Hole 8A-S

Depth: 140 feet

Elevation at collar: 5,810 feet Bearing: N 80° W.
Dip: 62 degrees _
i Distance! Core _Core : Petrographic description
_Footage Core | drilled, : obtained,! réecovery, |l Footage ' '
From- .  To- sizei feet feet percent ;i From- To-
0 82 Ax | 82 0 82 Granite.
ge 85 - %x } 3 2:0:: 1?6.7 82 96 Buff limestone.
90 96 6 3f10" 63.9
96 101 "5 21", ! 51.6 96 101 { Buff limestone - occasional frac-
o, ‘ | tures lined with soft greenish
e ; ! ! mineral - chlorite.
101 106 o5 16" | 30.0 101 106 Coarsely crystalline buff lime-
. i i stone - some muscovite.
106 111 P 5 36" . 1710 .0 106 121 Buff limestone.
111 116 L TargT 8.3 |
116 1 "5 i1 | 333 |
121 126 " 5 i o'9" i 15.0 121 126 Buff limestone - some muscovite
i o and considerable gouge.
126 131 "5 o'8" .+ 13.3 ! 126 140 Finely crystalline buff lime-
131 135 " 1 b ot10" | 20.8 | stone.
135 1%0 "5 13" . 25.0
. Hole 9-S
Co-ordinates: 12,054N., 11,21E. Depth: 165 feet
Elevation at collar: 5,830 feet Bearing: Due west
Dip: 58 degrees. ' . '
: T R ) . s : L
0 79 i/ i 79 ! i 0 81 © Grenite.
19 81 Ex i 2 | i i _ .
81 86 05 N 31.6 !} 81 9% | Buff limestane - some MnOp stain.
86 » : ) i 2'6: b1.6 & ' ; i .
92 97 " ! 5 P13 25.0 I~ 97 | Buff ilmstone - bedding planes
' ! 3 i at 45 degrees to core.
97 102 oo g L 15" 28.3 5 97 102 Same as above but with MnOp stain.
1/ Core size: 0 to 57 feet, Ax; 57 to 79 feet, Ex.
3881 - 55 -



Hole 9-S (Cont'd.)
! g Distance; Core" i Core ; Petrographic description
Footage Core : drilled, ' obtained, ! recovery, | Foctage
From- ; _To- size , feet feet percent [ From-  To- |
102 107 Ex 5 1t10" 36.7 102 ; 107 Light-brown limestone - thin seam
g (1/2 inch) MnO, at 102 feet.
107 109 " 2 o'1o" L1,6 i} 107 ; 109 Buff tc bluish-gray limestone.
109 114 " ; 5 i Lio™. 80.0 1109 111 Bluish-gray limestcne.
' : It 111 P11k MnOy-stained limestone.
114 119 i 5 1r0" 20.0 1+ 125 MnOo-stained limestone - brecci-
119 124 " 5 1f1i1” . 38.3 | § ated - a few MnO» stringers be-
‘ . P : i tween 118 and 124,
12k 130 " 6 . 2%9" | 5,8 125 | 165 | Buff limestone.
SO I - 5 L3t b 6L !
135 ! 1ko P 5 Eoo3to” i 60,0 ;
140 Po14s PT o5 .23 ' 45.0 i ?
145 | 150 "5 Coott L 116 ! ,
150 | 155 " 5 ot9" i 15.0 , i
155 i 160 " bs of11"  18.3 | :
160 ' 165 o5 o'9" 15,0 - ~ !
‘Hole 10-S
Co-ordinates: 11,951N, 11,15%9E. Depth: 120 feet
Elevation at collar: 5,841 feet Bearing: Due west
Dip: 33 degrees ' . l
0 P31 Ex | 31 i ; : i 0 % 48 Granite.
33 : 13;2 : 7 ru: f 19.8 .l
3 10 A C 15, |
48 | 53 " 5 09" | 15.0 o 48 : 53 ! Gray limestone - little MnOp
. i l!; ! stain.
53 58 " 5 A" i 20,0 i 53 58 Gray to buff, medium-grained
. . ; i limestone - gougye.
58 63 " 5 12" . 233 ) 58 63 | Gray limestone.
63 70 " 7 L e K SY- 4 50 A L <5 84 | Buff limestone - badly broken.
70 75 " 5 113" i 25.0
" 4 10" . 20.8
75 79 ' H] ! 0: ] { :§ ;
79 . 84 g 5 L1t9 I 35.0 b |

2881



Hole 10-S (Cont'd.)

‘ ; Dis.:-ta.nce | Co:E'e i Core i Petrographic description

8L 88 Ex L 11" L b47.9 84 83 Medium to coarse-grained light-
88 95 "o 7\ | o13" 32.1 88 89 Mgﬁlﬁiiﬁin ?.fra.ctures 45
95 I 100 "5 33" i 65.0 89 99 Bug;g;ei::s:gn:ofex;xedium-grained.
100 105 "5 Pt L 38.3 99 10k MnO, and quartz.

' i | 10k 105 Mng% g:zriz:: i.imzzzzne - fractures
105 110 ' " s ‘ ‘0:9: g 11;5.0 Il 105 120 Coarse-grained buff Limestone.
s m  in i 2 CBor o adp !

3881 - 5F -~ Interior - Bureau of tines, Pittsburgh, Pa.
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