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) INTRODUCTION AND RESUME

Intensive 1nvestigations of . d.omestic DANIANe 86 deposits were conducted

...........

.......

---------------
.....

Ariz, Ma.nga.niferous sediments underlie a vory la.rge ares. Several large

-groups of claims, cg*grer;pg_the most of the manganese-bearing ground, were

agsembled in 1929 a.nd_f_t.93@,- ‘The .greater.part of this area wag leased by
the M, A, Hanna Co. in 1937. Investigations by engineers and geologists
for thie company revealed that the average content of mangsnese is very
low; but that the Maggle Canyon area, sbout -180 acres, containsg higher-
grade material. The company put down 28 vertical diamond-drill holes to .
explere thls ground, under the direction of B, N. Webber, geologlst.

8. G. Lasky and R. G. Roborts, geologists of the Federal Geological
Survey, made an intensive study of the depoeit in 1939 and 1940 and reported
that the manganese oxide was deposited along with gravel, .sand, and clay. in
alluvial fans and playas within o basin betwsen the Artillery a.nd Rawhide

. Mountaing., ‘This meterial was gwopt down from the -surrounding mountains

by torrential rains from one side or another of the desert basin. Ther ‘
fans overlapped, and the playas migrated as the bagin was filled. It ig-
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believed thdat thé monganese, except for richer "hard ore", remains in its
original state ahd loscale, - The "hord orc" occurs in a zone noar the top -
of the manganiferous scdimemts. It iz believed that this was enriched by
redcposition of manganese dissolved and transported by percolating waters

before the scéiments Were capped-by lava flows and possibly to some extent
gince that time by infiltration alomz the basgalt contact. : .

In a depcait of this naturc, the assumption that a glven bed is con-
tinueus In thickness and grade for digtances of 600 to 1,500 feet (the
spacing of  the hélos drilled by the Hanna Co.) may lead to erroncous. con-
'clﬁSiénq. Accordingly, thc Buresu of Mines drilled 15 additional holes
botween:thoszo already drilled to got closer sampling end a2 more reliazble
estimate of Bbo amallablu tommage of manganese ore

Some'experimsntal mining was done to determine the mining characteris-
ticg of the ore and the strength of the rcof and to test the applicability
of ‘& room-and-pillar method of mining to this ore deposit. A lot of 2,500
"~ tong of ore wes shipped to the experimental plant at Boulder City, Nov., :
for metullurg4cal tcst_ng :

The project woe started in November 1940 and comploted in June 19hl.
The factual dota obteined are given in the body of this rcport. Drill-hole
logs and all swmplu data are appended. .

. The rbport 2lso containm 2 brief discussion of mstalluﬂglcal troat- g
ment of this ore. Concentration deoes not yield & metallurgical-grade pro-
duct except 2t & prohibitive secrifice of recovery. Two hydrometallurgi-
cal processcs are avallsble but have not boen worked out to a conclusion .
on -this ore. A combination of flotetlon and. lsaching may prove-applicable
to the ere,

ACKNCWLEDGMENTS ' .

In its progrem of investigation of mincral deposits, the Bureau of
Mines has fa 1ts primary objective the more effcective utilization of our
minerel resources to the ond that they make the greatest possible contridu
tion to national security and economy. . The Mining Dlvisilon, Lowell B. Moen,

-chief, ¢onducts preliminory coxeminations, does tho actual investigative
work, and. prevarce the final reoport:. The. Mstallunglual Division, 0. C.
Ralston, chief,. anglyzes peamwlcos: and mekes beneficiation tests, .

In respect to the 1r“eut#ga$10ns reportod in thils papsr, the actlvities
of the Mining Division weore diroctcd by E. D. Gardnor, supervising engineer,
Seouthwest Expeoriment Station, Tuesen, Ariz. J. H. Hedges, in Preliminary
Repert 1, Mangancse at Artillery Pezk, Ariz. (unpublishedi, outlined the
plan for exploration and diamond drilling. Samples were anclyzed at the
Bureau’s: Reno loboratory, B, S. Lcaver, supervising engineer, Rcohert S.
Sexford was projoct onélnccr. : . - ‘

Specicl acknowledguent 1s mede for the assistence and cooperation of
8. G. Lasky, Vord Johnson, and Charles B. Hunt, of the Federal Geological

2007 ' e



R. I. k275

Survey. Lasky had complcted a detailed geoleogical study of the area, and
his advice and suggestions wore of gpecial value. Johnson surveyed the
drili-hole locaticns, logged part of the holes, and assisted in the calcula-
tion of ore resecrve, Charles B. Hunt completed -the drill-hole logs.

Acknowledgmcnt is also made to Guy B. Hunner and Mﬂck c. Lake.of the
M, A. Hanne Co., for their valuable suggestlons.

LOCATION AND ASSESSIBILITY

The Artillery Peak mnga.nese deposlts lic within an area of about
25 squarc miles. in the dissected valley between the Artillery and Rawhide
Mountains in the southeastern corncr of Mchave County, Ariz,, a few milesg
west of where the Big Sandy and Santa Maria Rivers join to form the Bill
Williama River and about 30 miles due east of Parker Dam on the Colorado
River (fig. 1)}. The explored area is in the foothills on the southwest
flark of the Artillery Mountains, The locality iz isclated but accessible
by a desert road from Yucca, about 55 miles northwest from the Maggie
adit, the center of Bureau opesration, and TO miles from the camp at Manganese
Mega., The Hanne Co. lator cut a grade out of Maggie Canyon onto the mese
which reduced the road distancc between the Maggic adit and the camp to a
little meore than a mile.

Yucca is on the main line of the Atchiscn, Topeks & Santa Fe Rallwey.
Kingmon, an excellent trading center, is 21 miles north of Yucca on U. S,
Highways 66, 93, and 466 and is alsc on the Santz Fe Railway. During the
flood season it ie often Impogsible to ford the Bill Williams River at Alamo

" for monthe at o time. When the river can be forded the nrca is accessible
by desert road frou Congress Junction about 53 mlles east., Congress Junction,
on the Senta Fe Rdilway and U, S. Highway 89, is 15 miles north of Wickenburg.

CLIMATE AND VEGETATION

The exploration camp on Manganese Mosa was at an altitude of 2,500
feet. No Weather Bureau records are available for the vicinity. = The
“climate 1s mild during the winter months, and frost is rare. The thermome-
ter often registers 120° F, in summer. The anmual rainfall is only about
6 inches, but torrential rains cften leave roads- impassable for days. There
18 no water on Manganese Mesa, All water for drilling and camp use ha.d to
be hauled 8 miles from a well near the B1ll Williams River.

If large- scale minlng and milling operations are undertaken, an ade-
quate water supply can be secured from the Bill Williams River, @ A pipe line
L to 8 miles long, depending on mill and townsite loccrtlons, would hdve to
be provided. . _ A

The only vegetation 1g several varieties of cacti and a few pa.lo verde
trees. :
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Exploration by the Burean of Mines was confined to an area covered by
1% patented mining claims!. Maggie Nos. 6, 7, T4, 9, 12 to 16, 24 to 26,
and 31; 6 tmp'rten‘bed mining .claims: Maggle Nog.' 8 17, 22, 25, and 27, a.nd
Mesa No. 1, in eccs. 29, 30, znd-31, and in thé NWl/lL sec. 32, All are in
T, 12 N, R. 13 W (fig. 2). ;The Manganese Ore’ Co.,' o ‘subgidiary of the
M. A, Hanna Co, of Clevela.nd Oth, _controlled’ the property at that . tlme.

HIS’I‘O’R‘Y AND PRODUCTION

The o0ld Alamo to Signal road was bullt about 1860. Prominent out-
crops 2long this road were.identifled os manganese ore about 1880, The
manganege. deposita-are.. lowu.grade and trmsporta‘bion was 8@ costly that
development was-not undertaken for many years.. . :

Will P.opers loca tod .u.vc, cla.:.ms along the old Signal road in 1909.
After his death his two sons_, Elmer R. and E. D, Rogers, took ovér the
claims and held them until 1925, 2/ During the first World War, development
vas undertaken by W. J. Grehem, T. R. McComas, J. Shanohen, S, X. Barber,
J. Carr, and others. The ond of the wor and the drop in mgnganese prices
came before any ore could_ be shlpped According to Lce Eaton, four car-
lcads of sorted orc, conta ﬁ?ﬂr}g 41 to h5 pe“ccnt mangzmese ) Were shipped to
Birmingham, Ala,, in 1928, One corload of sorted manganese ore wes ghipped
fron the Blar'k Wx..rr;or mine in Noverbor 1940... .

Mack C. Luke first exa.mned thu areg in 1929 and, rocogmzing ite im-
pertance,. persnaded the Chepin Bros. of Chicego to fina.ngc the Chapin Ex-
ploration Cc.  and te. .acquire, sbout 1,700 acres of promising ground. The
Arizona Manganese Corp. acguired adjacent claims, together with the newly
discovered outcrops in Maggie Cenyon, in 19%0. -

In 1937 the M.: A, Hannz Co. obtained by lease- and sublease about 2,500
acres from Litke, who either owncd or had leases on most of the known man-
ganege irmthe digtrict. Thils land was owned by Lake, the Chapin Explora-
tion Co., and the Arizone Menganose: Corp. The M, A, Hanna Co. started ex-
ploration of the property by :diamond rcore drilling in June 1937, and con-
tinued int crmlttently to Aprfcl lQhO comnlet:l.ng 28 holesn :

GEDT:ﬂGY

Orlo'ln a.nd Phy.:ma,l quects of Ma.nga.nesc-Bearing Formation.
{From an upubllshed. ra‘port Manganese a.t Artil.!.ery Pealz Ariz. s by J. H,
Hedges ) S : :

_ Dotailed study ‘and mapping of the geology of the area. by

. B, G, Lesky aud R. G.. Hoborts of the Geological Survey, in.-.

. .—-2Qoperation with B. N, Webbor, geclogist for the M. A, Hanna

3/ Oral orrmnication - 2y Elmor R. Rogere,.

E/ ‘Manguese Ure “bpud‘s, in-Ariz.: Arizoha Bareeu of Mines, Bull. 127,

p. Tl .
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Co., working under the directlon of M, C. Lake, have led to the
- following conclugions, summarized from the report by Lasky and

Webber.i

The prlncipal manganese-bearing horizon, called the

Chapin Wash formation, is made up of a ser¢es of 1nter-

bedded alluvial fan and plays deposits comprising sandstones,

sllts, clays, conglomérates, and a few thin beds of tuff and‘ ‘

limestone. The meximum thickness is about 1,500 feet, thin- -

ning toward the margins of the basin in which it was deposited

and pinching out at the edges between the older and younger

formatlons.

The material of the Chapin Wash formation was derived

from disintegration and eroslon of the older rocke on which it
restes, washed by flood and cloudburst into a closed basin
probably formed by subsidence of a large graben block. The
~debris from the gurrounding hille was deposited in alluvial -
‘fans or in playas that migrated from time to time as floods
descended from ohe side or another off- ‘the desert basin.

Evidence seems conclusive that the manganese was ‘washed in

along with the other ingredients, forming syngenetic depoéits

of mangahese oxides at numerous horizone and in widely vary- )
" ing degrees of &oncentration, The source of so much mangsnese -
has. not been found, but it is thought to have been derived
largely from contemporaneous activity of hot springs sur-
rounding the basin, and to a lesser extent from disintegra-

tion of the. older rocks. In any event, with' minor: excep-

“tions, there is no evidence of replacement?or'impregnation,

and 1t must be concluded that “the mangenese was deposited at

the éame -time as the sands, clays, and other wash materials

with which it is now.-agsociated. ' '

.. i -The:'period of deposition.was brought to &.close by a
_flow of basalt that rests conformably on the Chapin Wash -

_-formation, followed by & period of erosion during which much
-of - the basalt and the Chapin Wash formation were removed, and
the Sandtrasp conglomerate was laid down on the sroded surface.-
A succession of ‘basalt-flows then covered the area. Subse--
quent faulting and erosion exposed the manganiferocus sedi-
ments and produced the present topography of which basalt-
capped meass are a promlnent feature,

The conditions under which the Chapin Wash formation '

_ appears -t0 have been laid down suggest interfingering of
excessive beds that would make correlation of widely separa-
ted exposures difficult and uwncertain and restrict the dia-
tance to which a-glven bed might be projected with confi-
dence. Likewise well-mineralized strata at different

5/ Leeky, S, G. and.Webber B N., Manganese Deposits in the Artillery
Mountains. Region, Mohave County, Ariz.: Geol., Survey Bull. 936-R,
lokk, pp. k17- hh8 _ v
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EXPOTUre S, seemingly ag the cane horizbn, night prove to be
gquite unconnected. Thesde considerations indicate the need for
‘¢loser sempling, by drilling or other nsans, than is required
for deposits formed by replacement or lmpregnation of strata
_more uniform in cha“ acter,

MANGANESE DEPOSITS
In describing tho ore, Hedges says

Strailfied deposite of mangansge OCCuUr both in older &nd
younger formations, and penganese oxide is found £11ling fault
and fissurc veins, but the bedded deposits of the Chapin Wash
formation alone contain encugh manganese to be of poseible
commercial value, and commercial investigation has been con-

'“fined to these deposits. ALl others may be dlsmissed from .
present consideration, : .

i}

The rmeganiicrous beds are found at numerocus horizons
geparated by barren paterial and include all the kinds of rock .
that composé the Chapin Wagh formation.. The nanganese was -
deposited with the sedimentdj. and, where cxposed in outcrops,
the nmanganifercus beds are observed to leng in and out with
barren tede or to grade intc barren: materlal by foding out
of the Lun5aqeqe ox1des.

- " The ore mater;al falls 1nto threc dlstlnct groups,
classified.by Lasky ag follGWS. :

1. Sandstonc ore, friable to compact
, siltstone, sandstones, and con-
gloreratos.

2.” Clay oré, includlng clay and
- mudvtonc.- -

3. Hard cemented ore that 1e a super-

gene nodirication of the sandstone ore.

Clagses 1 and 2 corprise the unaltered syngenetic deposits,
vhereas class 3°has bech demehted and. lecally enriched or dim- - -
- povarished by supérgene action-that gave rise to the higher-grade
bodies of irmediate commer01al interost. -

Iri the 1nterpretation of the resultl of eurface sampling and.drilling',
by the Burseu it was found that three tuff beds could be. 1dantified over
part of the area, and a main tuff bed was present over nearly the entire
area, The tuff is characterized by. shards or needles of volcanic glass,
80 long and slender that 1t appears. that. ths tuff is & volcanic ash that
has not been transported. As the manganiferous beds are syngenetic the :
manganese having been washed in with the other ingredients a bed of tuff
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composed of volcanic ash would constitute an excellent horizon marker.
Correlating the manganese beds wilth reference to this marker, 1t was foupd
that they did not cccupy the same horizon; that interfingering aid exist;
and that the mineralized beds were not always contimious from one sa.mple
point to the next,

The hard ore is a product of alteration or secondary enrichment of the
primary sandstone ore. The evidence seems conclusive that lateral migra-
tion along poroms beds cccurred. The core drilling proved that weskly
mineralized areag do exist between enriched bodies of ore,

WORK BY BUREAU OF MINES
Camp.
There were ho buildings on or near the area to be explored; consequent-

ly, 1t was necessary for the Bureau o bhuild a camp for 1ts workmen and
those of the dlamond drill contractor.

Seven floored tents were erected on Manganese Mesa for living quarters
of the 28 men employeéd on-the project. An office building and a2 combined
moss hall -and kitchen were constructed of shiplap lumber. .

Road and Trail Building

A total of 4,880 linear feet of road was cleared and leveled by hand
to drill-hole locations and 11,100 linear feet of haul road from the county
road to the Moggie adit was bullt, The construction of these roads, ebout
10 feet wide, necessitabed the excavation of a total of 5,020 cublc yards
of alluvium and loose and solid rock. : .

Trenching
Nine trenches s with averago cross section:of 2,0 by k.2 feet were ex- -
cavated for a total of 14O linear feet, Twenty-one .cubic yards of alluvium,
18 of 1Zl‘:m))seu rock, and 4 of solid rock were removed in this work, (See figs.
3 and 4y : - . o

Dia.mond. Drilling

Drllling weas done by the Su.llivan Ma.chinery Co., Michigan City , Ind.,
under contract IM-835, dated Novamber 22, 1911-0 according to the. following
schedule: Lo

. Ttem R A_-ArtAi_cZ_Le-qr Scrvice .. . Quantity Unit Price
. Bie.mo:id.. driil-core 'Ttéqri:-'xg_ T T 3,600 £t. |
1 _ Piamond drill-cors boring "NX" bit . foot $3.85
2. Diamond drill-core.boring "BX" bit' _ . foot 3,50 .
3. ' Diamond drill-core boring "AX" bit ' foot . 3,20

2207 -8 -
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Figure 3. - Tunnel and trench secti'ons, Artitlery Peak manganese.
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Diamond Drilling” - Continued

Item ' Article or service Quéntity TUnit  Price
4 piemond drill-core boring "EX" bit foot  $2.95
5 Additional diamond-drill core ’ ’ -
' boring ag may be ordered: _ o )
"WX" size o ' ' foot - 3.35
“BX" size S , _ ' foot 3.00
"AX"-size , ' foot 2.70
"EX" size foot 2.h45
6  Reaming from "BX" to "NX" size hole ’
for installing "BX" size casing foot 2.00
Reaming from "AX" to "BX" sice hole )
for instelling "AX" slze casing foot 1.50
Reaming from "EX" to "AX" size hole : : _
for installing "EX" size casing _ . foot 1.00
7 For cementing, waiting for cement to
gset, and drilling out cement foot 1.50
8 Surveying or other extrag &s ordered _
by the Bureau of Mines . _ : hour 4 .00

Raising and lowering casing for leaming below end of casing was paid
for on an hourly basis. Cementing ordered by the resident engineer was paid
for by the foot. Fifteen vertical holes totallng y 316 feet were drilled
from the surface. -Most of the holes were located.halfway between holes
previocusly drilled by the M. A. Hanne Co. (figs. 2 and 5).

A1) holes were started with an "N{" bit, and most of them were drilled
with "MX" or "BX" bits through the basalt overlying the sediments in whith
the ore occurg. The basalt, which averaged 117 feet In thickness, was very
difficult to drill. The dense basalt was so highly fractured that it often
"blocked" the bit; after drilling a few inches, the rods would have to be
pulled and the bit cleared. Drilling water was frequently lost in the vesi-
cular basalt, and the hole had to be cemented. In this case the cementing
was not paid for by the Bureau. '

The purpose of starting the:holee with the largeJSiie bit waas twofold;
a better core recovery could be made with a large bit and core barrel, and
by starting w1th a lerge bit, more sizes of casing were available without
reaming. .

-Casing was always aset. on top of the ore to avold dilution of samples.
When there wes any tendency for the hole to cave, the casing was-lowered to
the bottom. This was done by raising the casing already in the hole, ream-
ing, and then setting the casing on the bottom, or by casing the existing
hole and continuing the drilling with a smaller bit.

Average core recovery in'the various formationa was as followsa: 52 per-
cent in Maggie-type ore, 34 pércent in manganese-bearing sediments, and T3
percent in baszalt, Average total core recovery for all Burean drilling waS

pzo7 © ' -9 -




B, I. k275

49 percent, as compared with the 30 percent recovery obtained during pre-
vious drilling, Every effort was made to secure a high recovery of sludge.
When drilling in Maggie-type hard ore, & total sample (sludge plus core)
recovery of 8l percent was secured. The actual welghts of core and sludge
recovered wers divided by calculated welght to dstermine percentage of
recovery of the total sample, .

For example: In hole B-1 when drilling froin 213 to 218 feot with a
"BX"™ bit, 4.0 feet of core was recovered, weighing 3,565 grems; 5,950 grams
of sludgs was recovered; welght of total sanmple was 9,515 grams.

Diameter of "BX" hole is 2-11/32 inches
Diamster of "EX" core is 1-5/8 inches.

r

For a 5-foot run:

Volume "BX" core is 0.0720 cu, ft.
Volume "BX" sludge 1s 0.0778 cu. ft.

Average weight of Maggie-type or hard ore 1is
132 pounds per cu. ft. (See chapter on
Specific Gravity. )

Theoretical welght for a S-foot runs

Core. 10,0720 x 132 x h53.6 = 43311 grams
Sludge 0.0778 x 132 x 453.6 = L,658 grams
Total zample 3,969 grams

Hence:

52162 = 83 percent core recovery

5950

%58 ‘= 128 percent sludge recovery

9315 . 106 t total 1
‘ 106 percent to sample recovery .

In these relatively soft formations, part of the core is ground and is
recovered in the sludge, as is indicated In thc example cited above.

In this drill run the core agsayed 11.8 percent and the sludge 10.L4 per-
cent mangsnese, The adjusted aversge shown in the assay legs was calculated
as Tollowsgd : .

Core 3,565 x 1&.% - 22,027
_Sludge 5,950 x 10.4 = 61,880

_ 9515 - 103,947
_,__10'3- gE 10,9 percent xﬁanganese, a.d.justed'averagé. |
4
2207 | | 10 -




-
&-i1
: é_;? H ;4‘-; 8-17 Elv 2584
'ov. 2397 . -
Elav. 2450 TRENCH 5
B8 Elov. 2918
Elor. 2441
o.M 2f
From| Fo |%Ma
Elav. 2419 159 |r62| 6.6 phe A ”
» 3 e
é 164 | 59| 4.4 3 5|
" STeei jias|ieg T
» [186 |i91 1.8 —— -
3 < 5.3 R
] P
120 |23 [ e
2 = 7 s i5p| 24
e 130 138 | 75
o 135 |40 4.8
- 190 |rez| 6.2
145 (130 | 8¢
190 (i35 52
— 7 77 62 [v6a |25 o BOTTOM OF BASALT FORMATION
N 165 | 170 | 42 INDICATED ORE BODY, + 8% M.
| e ol 4 D.H 2t HOLES DRILLED BY M. K HANNA GO.
:z; ;-: ::’0 gg :f 90 B-/8 HMWOLES DRILLED By M A HANNA (O
"z 36 .szm_
et adlvd DATUM ELEV. 2200°
rap 2o
o I CROSS SECTION }
197|208 | 2.9
202(207| 3.3
rar i '
s rs
220 28 8-/ 8-i
223|230| 20 DK 21 Efov. 2433 N
230|235 | 1.5 Etav. 28406
\$32 [caolrg |  Eler 2419 7 e T —T T ——
— MAGGIE TUNNEL SRR —
Elw pIE7 8 l2os #13 |04
g 1109
- Tera "&'i Af
|#23 (228) 4.5 oy 86 | BT
2ra 233! 50 196 1190 |5
TUNNEL 2 TRENGH 9 !\;-” 238 f! 190|198 'r,:
Etev. 2194 {Projecied) P 98 ’agg ;;
: 2481253 18 203 210 (3¢
283 258) 1.9 e o (w0 [es|as
' 9 - 263 |268( 23 e (o[ | T
I o |rea [273| 73 pr0 (225 |20
§ THicAness T 2o 1185 N o o |osa] 1o 225 |230| 1.3
- e #*| wo |z 2at ¥y 53 | 30| 22817
i AL AL 77773 [
) . S e |we
DATUM ELEV. 2200 iz Wl 63 |z = 2
6/ 168 Gl 45 |ws T 7
IR CHEY 4R
- 24 1 39 il o kg il
SCALE IN FEET g S’ T FTE 5 08% oo
&
iy 1941 E
CROSS SECTION 2
P i
5 P
HORIZONTAL
| 576

Figure 6. - Cross sections | and 2, Artillery Peak manganese.



oM 4

Elew 2547
8.7
Elsv. 2433 Elev 2439 Etev. 2477
%
[Fr To |% A .
f:,:g go: l? 10'-132% ] '
—
12| ve0| 65 jpid o a3 ?‘J_ o4 a4 lA
poid prd Ipd 40| ras| 34l o "'B .y
-1 (53| s60| ii I /g L d Lt B w0 £2 N
3 o 150|155 | 2o
o " |ies|ia| 38| — - = Sl s FIIEE A 2291034 27
zg e - {rotirs| 13 . PAL|245 2O
- - ir5| 80| 12 1801 /85 4.1
21~ 180| 185| 1# 188 |/90| 3.6 ra9lesx| 20
s 85| ip0| 13 1201200 ; g
sz i99|g00| £2 203leic | 43 26 |e70| 19
2« LoD /0] 1.8) Eﬂm X ] it g4
27 L7 275 pwo) X7
o 3 P 280|r85| 28
7 N 250 210 (39|40
¥ ] 230
DATUN ELEV, 2260" 320|383 | 4.0
h i:ém g
g0 CROSS SECTION & o 575
SCALE IN FEET g g
2
Jaly i94; E
% N —— o - BOTTOM OF BASALT FORNATION
INDICATED ORE BODY, 4 8% MN,
' o DM I HOLES DRILLED BY M. A HANNA CO.
:"::’, 500 300 oo o -5  HOLES DRILLED BY U.§. BUREAU OF MINES
HORIZONTAL
OH 8
8-18 T TRENCH 4. g-4 DM 7 o Elex 2466
- | 575 UNNEL 3 . : 8-2 DHIZ y - Elev. 24951
Elov. 2441 Elov. 2221 Elav. 2168 Elev.2418  Eign 2435 [ B M| Elev.2439  Fisv. 2436 ——— [
— . ' [wea3|iess| a4 S - o
/ 45| 185.5) 34
Lo LIy
A el i
1 g 1oi3|i90 (20
% % a8 (170 44 99 192 |22
17 o g |iratas 188 |poc | 52 ®
20 sa-nzy W B 230 | 235 | 24 o e [
g i IR
28 e [\~ 240 |55 |18 18
7 .1 ¥ lezs lrso | 1# |
30 (777722
[
1.8
45 ) 3
[ L ar
DATUM ELEV 2200° I 218
%
2 CROSS SECTION ¥ f70
n 270
© 298

i

Figure 7. - Cross sections 3 and 8, Artillery Peak manganese,



oM 10

Elov:
a-a
Elev. 2514
. g-5 -
8-3 Elov. 2480 LT
Elav. 2458 > R ) | 57 1o
= Lo L
r’_'f g L - - a
e /8 ool 3.0
TRENGH 9 AND - g 3l ze
MAGGIE TUNNEL - ﬁ a
Elev 2167 = ﬁﬁ
rsciess| 5
A
EeEE
PSR _j
275
250

OATUM ELEv 2800"

Pog s bt Tl
D imy~ BT H

—— w2 1 BOTTOM OF BASALT FORMATION
INDICATED ORE BODY, +8% MN

DN HOLES ORILLED BY M N, HANNA CO.
B-5 NOLES DRILLED BY U.5 BUREAU OF MINES

CROSS SECTION 7

TRENGH 7 b
Elev. 2343

TUNNEL #
Ly, 2327

#91 H
> &
b i
SCALE IN FEET g 4 230
Juiy 94 § DATUM ELEV. 2P00°
] e
CROSS SECTION 4
Y - 378
L 300 S0 0
HORIZONTAL ¥77)

06

Figure 8, - Cross sections 4 and 7, Artillery Peak manganese.



DHE
Etev 2423

— e e i e

' 8-3 DH 2
o TP £ Elov. 2450
av. 2458 V.
Elev. 2433 Elev 2435 —
rom|
2

CROSS SECTION &

i
-y

3

D.H. 25

Elev. 258}

DM E7

N. 55/

500

B3 8-12

Etev. 2504 Efav. 2.53_4
rr

appias| 55 [From] Ta [4Mn
o4 fi08| 6.9 /-—-—-—'——'--———--usm‘n —— |
o8 {13 | &7 15 |13s| 82
A AR 136 |ii | 3.8
na |izs| 64 141 6
/23 |iz8| 60 FAEL
128|133 | 86 155 1158 %%
135 |i138| 34 56 [ | X5
138 1143 | 20 6 |28
3 |re8| 2.2 56|t | 23
148 /85| 2.8 L DALJEN]
153 |80} 8.2 s 176 (i |29
158 | I6Y :.g o [10E| 2.3
res |irs] e i |1ba |28
173 u:;_ 20 198 |00V | 3.5
L{Z8 | Led | 2ot (R | 3O

2i( (20| 1.5

215 (e | 28 "

DATUMN ELEV. 200"

—— —— . BOTTOM OF BASALT FORMATION

oMo
8.5

INDICATED ORE BODY, + 8% MN
HOLES DRILLED 8Y M N, HANNA GO,
HOLES DRILLED BY U.5. BUREAU OF MINES

oHiIe
Elev. 2563

-~
SCALE IN FEET 8 g:
4
G
iy ig g
8
o
200 0o ©
HORIZONTAL . omi
8-12 Elev, 2564
Elev. 2534

E]
0| w37
~

wi |oeleo | N\

1oF {107 |28
1R 11, wo¥ |ig |37
245 Hs ||
120 | 128 |28
125 |1s0tzo ||
ron [ e0| 8.7
210 (23 |05
1eg |17 |23 <
rtirel3e 120 IR (2P5 |55
7118 | B®
180 {186 | 8.3 £50 258 (X9
‘ 186 | 9t | 2.8 288 |260 (3.0
i el 28 el
J 4 .
755 DATUM ELEV. 2300 2oy |&r |30 LEEF |56 |
201 (216 | 1.8
CROSS SECTION 5 r6 |22t | 14 s

k£

Figure 9. - Cross sections 5 and 6, Artillery Peak manganese.



Figure 1l. - Experimental mining,
room |, 23 feet high
by 25 feet wide.
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The M. A. Hanna .Co. furnlshed geologic and assay logs of the holes
drilled previous to'Bureau investigation. In the assay logs the adjusted
average was calculated by using .core and sludge combined by volume, based
on core recovery.

The logs of the Hemma drill holes within the project area and all holes
drilled by the Bureau are in Appendix T (geologic logs) and.Appendlx II
(assay logs).

Figurs 5 shows the location of cross sections” drawn through drill holes
and the vertical sections are shown in figures 6 to 9, inclusive. The
vertical scale of these figures necessarily has been exaggerated to show the
relatively thin mangenese ore bed, For lack of Information between drill
holes, the plus 8 percent ore bodies.are sloped uniformly between holes in
which this concentration existe, or arc terminated by a pro rata calculatiOn
cf either a 5- -foot mining thlckness or & grade cut-off of 8 percent

7 Mine Development

. Drifting

- The existing Maggié¢ adit was 185 feet long with an average cross section
. of 4,0 by 5.8 feet. After a compressbr, water and air lines, and a ventila-
tor were installed the adit was enlarged to 4.8 by 7.3 feet average croas
section and track was laid ta the face. The southeast drift was started and
driven 118 feet S. 21°.E (fig, ¥). = o R . -

A Bureau-owned dpuble drum slusher, driVen by a gesoline engine -and
equipped with a cresnent type scraper, was Installed near the portal. It
was uged to move all subsequent development ore to a bin. The bin, com-
posed of timber front and wing walls resting on a stone foundation, was con-
structed by the Bureau to facilltate the leoading of ore into trucks (fig 10).

The main adit was advanced 60 feet to secure a straight pull with the
scraper and. to furnish a gite for an experimental mining ¥oam: Crosscut 2
was driven to provide & safety exit int case the roof became dangerocus.
Crosscuts 3 and 4 were driven to provide additional roon sites for mining.
These two crosscuts were connected as a safety measure. In all, 13,650 '
cubic feet of rock was excavated in adyan01ng develoPment headings & total
of 344 feet, '

The ors is difficult to drill bBecause 1t does not have uniform hardness.
Irregular masses of hard secondary psilomelene and soft manganese oxide are
often cut in the same drill hecle, causing the drill steel to stick. Air
drills with a powerful rotation are required. Detachable drill bits were used.
The best results were-gsecured with side-hole bits because the center-hole
bits tended to plug in the softer; formations, No timber support was needed
in any of the development, S : '

2207 -1 -



R I. 4275

The ground broke well when the ore was uniformly hard. However, some
blasting rounds were lost owing to the presence of vugs or solution cavities:
of conslderable gize in the hard ore. If one or more holes bottomed in soft,
partly cemented ore, the blast would "bootleg" and result in a short advance
or a lest round, '

-Relsing
AlU,0~by T.7-Toot raise, st.a:r'ted from the back of the dPift near the
existing winze, was advanced 17 feet. These workings cut the entire thick-
ness of hard ore snd penatrated the overlymg gandsone formation.

Ixperimental Mlnirg

After an analysis of all the mining methods that might be used, the room-
and-pillar methcd was selected as the most feaslble. The preparation of a
room for mining is discussed in the section on Mine Development (p. 11).

No datza were available on how the ore would stand in a mine opening larger
than a drift. In room 1 slabbing holes were pointed to break not over 2- 1/2
feet of ore, and a light charge of dynamite was used to avoid disturbing or
breaking the roof. Holes were pointed to form a roof arch, thus previding
as much natural support as possible. The ore is somewhat "blocky” and bar-
ring down after each blast required considerable tims, As the slabbing con-
tinued and the room Increased in helght, a plle of broken ore wag allowed to
accumlate and the miners worked from the top of this pile. A natural "part-
ing" formed by a band of uncemcnted low-grade mangsnese ore was found eéne. foot
below the sandstone capping. Between the parting and the sandstone is a thin
bed of hard mangenese ore that forms an excellent roof., Slabbing was contin-
" wed until the room reached a maximum width of 25 feet, and a height of 23
feet (fig, 11). ~The roof in thils room did not show any signs of failure.
"Progress was slow because of the thin slabbing cute and light charges of -dyna-
mite used.

The slushér, used to bank development and slabbing ore in front of the
loading chute, also reduced ocutput., It had a rope speed of only 100 feeot per
minute, requiring 5 minutes for a round trip, Thie limited production to
24 tons a day. The crescent scraper, designed to move locse sand or gravel
on the surface, had poor digging characteristics for underground work. A hoe-
type scraper with excellent digging quallties was tried, but the installation
s5t1ll was uneatisfactory because of the slow rope speed.. To speed production,
track and mine. cars were installod and the ore from subsequent operatlons was
hand-ghoveled. ' :

After the experience gained in the firet room, 8-foot drill steel and
heavy slabbing cuts were used in pocme 2 and 3. The heavier charges of dyna-
mite did not reeult in roof failure and no timber was required. The quantity
of ore nesded for pilot-mill testing was secured before either of these rooms
hzd been completed. Room 2 was slisbbed to a height of 22 feet and a width of
2 feet .

2207 - 12 ~



Figure 12. - Trucking Artillery Peak ore to the pilot mill at Boulder City, Nev.

Hoover Dam in background.
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Approximately 2 510 tons of ore was trucked 160 miles by a contra.ctor
to the Bureau's pilot plant at Boulder City, Wev, (fig. 12).

Sa.nrpling and Analyses

. The trenghes s outcrops, and exleting and new dsvelopment he'a.dings were

sampled by cutta‘.ng vertical chamnels 6 inches wide, most of which were 2
inches deep. Samplos were caught on canvas and irmmediately sacked and tag-
ged, Each chgnge in Fformetion within the bed was treated as 4 separate
sample even :L'E' the thickness was only 1 or 2 feet. In thicker, uniform beds
the sample 1ength was 5 feet, except in a few instances where uni‘f'orm beds
up to 8 feet thick were ohamaled and treated ag a single sam@lo. '

At each of the twO drills, sludge samples were collected: in tmo special-
ly designed settling tanks. Sludge-settling efficiency tests were ‘conducted
that proved the tanks were 99 percent efficient; only a small‘ a.moun,t of col~-
loidal material was carried into the return drill-water circuit Hino was
added in the tanks to increase the settling rate. B

Duplicate samples were cut from the dried sludge of each run. : 1-‘&11 core
wag split; one half was sept for assay, and the other ha]_f‘ vag given to the
M. A, Hamna Co, for 1ts permdfient record, ; : .

3
i

" A check on the channel sampling of development headings was o'b’to.ined 'by
taking one shovolfal of sample from ec_,ch car of development ore. '

All samples, except duplicato sludge srom_ples » Which were asde,yed by the
Hamnn, Co., were analyzed:by the Bureaw at its Rsno, Nev., laboratory. In a1,
918 sarples were taken on the project, divided c.ccording to types , a8 fol-
lowas , L SO
o ‘ Dlamond-th:'ill COTCuasnssnass .301 -

. Diemend-drill sludge..,.......hoh_g

. Trench and outc*-op............ a7 .
Underground {channcl)esse.ssse 85 -,

- -Composites of car semplese.s.. 27

- Core (hand—drilled).,,,;‘,,,,,,‘e 2
;Cuttings (hend-drilled core: R

hbl‘es,....;.,,..,..........; 2 :
; Total . : - :9@8' ?

Y

The location, 1nterval, and manganose cpntent of th'e trench and tunnel
samples are showh on fighrgs: 3. abd. 4. . The anhalyses of compesite samples,
other than car: samplecs, ars thowh in table. L, : The following methods of com-
bining samples wore omployed. Individhal ﬁrill-hOlo samples, were mo.de up
of proportionate qitantitios’ of - core and pludge samplps baged, upon the ro-
covored }.foight of each; composite tronch apd outprop; shmplps: were oom‘bined
from condtituent. samplesy which. wer'e welghted in proportion te sample lengths;
oompos:Lto stope somples were mad§ up of &qual parte of ‘edch gample used;
and equal partis of.the reject of. each con@osite stope and ‘4411 hole. sample
“Were. oombined[to reke up: the rospectlve compositea ok ;atopea ‘and of drill
holes. - : ; . ERE Lo L .3.-.‘: L -.':;:.., .‘
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r . .
TABLE 1., .~ Composite assays
R ) ' Parcent - .
o Location Mn | Fe |Insol.|ceol/[pe0 | P | 82/ "ja1031 P | za |wog | cu
Hole B ... .. .. .cies.eee.-111.311.55|65.62 [3.22 |3.0%/0.061]0,018 ' A
HOL® B-2 ivevcrrenanersnnna...|11.412,60{67.80 | .70 [2.06] .037| .0053/
HO1O B-3 svssscavinanrasrnnr,| b4]2.76/72.56 {1136 | 124 .062| .0053/|
Hole B-b \.uvvivvriveennnn. “..l.5.6]3.06|73.68 l1.02 | 69| .058| .0053/|
HOLE B<5 4seunvvnivrecnensasn. 10.212.10160,20 | (o5 2.41] .036| 0053/
HOLe B=6 .vevevivinvnnnaneanao| H.211.79|80.66 [1.66 | .29} .058] - BE
HOLE BT woevivses vonnanan v..111.2[1.63|66.76 |1.73 [1.60| .0k6| .01 |-
Hole B-8 vuivvurnunn. e b3l2001077.08 11,72 | L25] .051) 0053/
HOLE Bal2 vouiuvuonnvonnonn ves| 95+6]2,91166.38 {3.99 | .75] .058] .006
HOLO Bl3 ievevrerenes.nnnnnn.| 6.6(2.28[71.72 | .77 [1.32] .0bo! .0053/
" HOLe B-15 t..ieseerinonnnn. V..]10.712.75!69.66 | .81 {1.61] .bs6| .0053/
L HOL® BrlT vesesvonevsiosnans Leo|  6.912.49167.08 | .33 {5.48] .05L] 076 -
Comp. StoPe l. vyieesvnnnn. V.. ]12.5]1.,27!58.88 2,18 {3.37{ .054{ .008
Comp, StOPe 2 vuivvvvrerncenas o1 8.211.32]69.40 [L/hg 12.57] .057] .022
Comp. Outecrop 2 ...... veeaa ..o ]22.311.21168.64 ) LB6. 12,85] .056] .,018 |
COmp, OULCTOD 3 teueununsnenns 11.311.20167,18 [1.1 [1.98} .055] .0053/
COMP, Trench T weeeeeevnvecens 12.0{1.83:60.80 | .32 |2.5h{ .066] .0053/
COmp, Trench 9 vvevevererenn.. 17.311.19(53.20 (2.2 |4.03| .0k9| .0053/| o
Comp. Stopes 1 and 2 ......... 10.4 ' 1 8,6 70,15 0,053/ 0.053/
Comp. Holes 1,2,5,7, and 15 ..|11.0(2.17|66.88 .0053/{10.5| .053/| .053/ |0.013/| 053/
Comp. Holes 3,%,6,8,12,13, and A - _ '
17 teeasraninnnns SR 5.412.44|72.68 k.o | .05 | .053/| .013/| .053/

1/ Soluble in ten iaercent acetic acid.

3/ ‘Acid soluble.
3/ .Less then.
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| ' SPFCIFIC GRAYITY L '

The specific gravity of the Maggle—type ore 1s not uniforﬂu This is to.
be expected for the secondary enrichment anid the opalization have not been
uniform throughout the béd, Owing to the porosity of mmch of the ore, the
standard method of determining specific §ravity was not applicable to ‘the
determination of welght of ore in place. Eight specimene were selected from .
the different parts of the mine and the specific gravity of each was deter-
mined by the amount of dry sand displaced in a vessel of known volums. The
welght. of "the sand varled from 1,670 to 1,684 grams per cubic centimenter.

Spccific-gravity-deterg;nations,

Weight in grans. _ _ 1 Cu. TE,
Displaced Vol, in cc.| sp. | /short . ' _

Sample _Sand - |~ Semple | gr, ton Rcmarks

4,159 3,253 1,940 . | 2,14 14,9 Averagc manganese ore.r

4,825 3,845 2,280 2.12 i 15.1 Average ore from stope No. 2

5,182 4,075 2,4k0 2,13 { 15.1 Average ore from stope No., 1.

7,887 L,250 2,540 5,11 | 10.3 Hi-grade ore containing
-gecondary psllomelane.

4,633 5,766 2,240 2.07 | 15.5 Sandy mengenese ore.,

4,290 3,510 2,082 2,06 | 15,5  {Sandy, porous menganese ore.

6,820 L, 715 | 2, 800 2,4 | 13.1 Hard, black manganese ore.

5,155 3,780 2 260 2.28 | 14,0  |[Hard, black ore from stope
No., 2.

From inspection of the tabulation, it wonld appear that 15 cubic feet
rer ton would be the average of the ore as mined

METALLURGICAL TESTS.

Ore-dressing tests in both Bureau of Mines and commercial laboratories
have shown that gravity concentration of this ore is not feasible.

Flotation tests, made in the Burecau of Mines testing laboratory at Salt
Lake City, on Artillery Peak ore oontaiﬂing-about 12 percent manganese re-
covered 90,2 percent of the manganese contained in the sand, after grinding
to 200-mesh and desliming, or 72.2 percent of the manganese combent of the
raw ore. The concentrate wag 32,2 percent mangafiese. Thig concentrate could -

. be raised by repeated recleaning to & grade that sintered to standard ferro

grade, but at.a prohibitive lose in recovery.

Two hydrometallurgical processes are available that in leboratory tests
recover 90 to 95 percent of the manganese: (1) leaching with sulfuric acid
and procipitation of manganese metal by electrolysis; (2) leaching with
sulfur dioxlde followsad by crystallization and calcination of menganese sul-
fate to produce manganese oxide sinter,

2207 - .15 -




_R.'._-I. 4275

In the electrolytic process a preliminary reducing roast is followed by
leaching with dilute sulfuric acid filtering, and decentation, purification
:of the mapganese sulfate to romove Interfering elements and electrolysis
of the solution to recover virtually pure manganege metal, Artillery Peak
ore has been trested successfully by this process in the laboratory, but
tests on a larger scale are needed to gupply engineering data for plant-
.;design and. cost estimates.

' Extensive tests of the sulfur dioxide leaching method were made in the
pilot plant at Boulder City on cre from the Three Kids deposlt in Nevada,
This ore is similar to Artillery Peak ore but of higher grade. Much
trouble was experience due to certailn Interfering slements in the ore.

These troubles were being reduced by some changes in procedure but the plant,
wae shut down before the new procedure was fully tested :

It is poasible that the relative content of the interfering elements
can be greatly reduced by flotation treatment, at the ‘same time ralsing
the grade of the feed to the leaching plent and thereby reducing the cost.
. per ton of manganeése oxide sinter recovered in the leaching plant.
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APFENDIX I

Geologic log — dismond drill hole No, Bel

Artillery Peak Project 303

Logged by Verd H. Johneon, Gaological Survey

De oot
From To Description
0 8  Red, weathered basalt.
a 17.5 Vesicular, blue-gray basalt.
17.5 20 Red sand and basalt. Sand filling in cooling {?) fractures.
20 36  Fractured, gray, vesicular basalt.
36 55 Veaicular basalt, but less shattered,
55 102 Dense basalt grading upward into vesicular baexlt.
162 120 Vesicular basalt, except top 15 inches, which is more dsnse,
120 142 Vesicular basalt grading dowmeard into dense basalt with
scattered pores in layers.
CLh2T 14T  Volcanie sand with red clay matrix. ‘
7 154 Scattersd coarse sand in ]J.ght pink, holiniud ailt matrix.
154 - 160 No cors.
160 17 1 ft, of red, sandy clay core,
1m0 192.5 Thin-bedded, rad.d:l.uh, bentonitic clays with sandy layers,
192.5 198 3 ft. of laminated pink shales with laminas of Mnd inter-
bedded, becoming more sandy toward the bottom. Opal
pressnt in eracks. This scoe may have contained the upper
tuff bed and besn crushed during drilling. 2.5 ft.
mangani ferous sandstone., Top of Maggle bads.
198 203 1 ft. of flaky, thin-bedded manganess and undutona.
. 4 ft. of manganifercus sandstons,
203 20 Manganiferous sandstons. Irregular bodding svident but
not distinet,
210 23 Sane, with small kernels of opal ln crevices, and alaty,
red clay in one small crack. (Pault?)
213 218 Sandy ore with calcite and opel in fractures.
218 29 Porous, sandy, low-grads ore,.
219 20 Sandy, low-grade ors,
220 22 Thin flakes of manganese oxides in spotty clay and sandstone.
2 223 0.5 ft. manganiferous sandatone and 1.5 ft. white to piokish,
tuffscecus (?) sandstons with soft gypoum (7} beds.
223 226.5 2 4. of sandy core with small spots of manganese oxides
. and spota of white material resenbling pumice. These
, vary from size of wheat kernel to 3/4 inch acroas,
226.5 228.3 Sandy om.
228,5 230 Flaky, lenticular na.nguuu oxides and sandstons,
230 232  Spotty, manganifeérous sandstons; bottom of Maggie beds (7).
232 23 White tuff bed with opalized bands. 'l.'h:l.l is the main
horiston marker,
234 238 Thin-bedded sarrstons with small qunntitieu of manganese oxides,
238 248 .

Puff sandstones with manganiferous zones,

Geologie log - diemond drill hole No, B-l {Cont,)

Depth, feet

From To Desoription

248 255 Argﬂhmoua sandstone with very faint bedding.

255 260 Fine-grained, argillaceous sandstons alternating with

: coaras pink to reddish sandstone.

260 287 Interbedded reddish ssndstons and bentonitic clays.

267 268.5 Eeddish sandstone, manganifercous im lower portion.

268.5 273  Manganese-bsaring ssndstons.

273 275.5 0.5 ft, manganese-bearing sandatone; 0.5 ft. bentonitic, ,
pink ciay; 0,5 ft, manganese ore; and 1 ft. pink sandstone.

275.5 288  Interbedded pink clay and pivk sandstons with white grains.

288 293 No core.

293 298 1 ft.red clay; 1.5 ft. pink, mln:l.r-rom sandatons
and 2,5 ft. of mixed smanganese-bearing and barren
sandstons,

298 32k Interbedded red clay snd sandstons with oeeu:i.om.l.

: mangansse-bearing bands 3/8 inch thick,

32, 35  Raddish ¢lays, siltstones, and sandstones. One thin
manganess-bearing rons between 350 and 355 feet,

395 425 Thin-bedded, reddish claye and =ilta,

h25 428  White tuff, sandy at bottom and chalky at top.

428 450  Thin-bedded, red clay, silts, and sandstones,

450 485 Red olay with occasional manganese stains, -

A5 523 Ko core, but sludge indicates red clay, mnd, and silt.

523 531  Red clays with manganese stalns,

531 576 No vore. Sludge indlcates red clay, mud, and siit,

17 -



R. I. b275 ,
Geologle Jog — diawond drill hole No. B2
Artillery Peak Project 303
Logged by Vard H, Johnson, Geological Survey

Ds; foat
From To Descripticn
4] 24 Coarsely vesicular, gray basalt.
2 W2 Vesicular, gray basalt with smaller vesicles.
42 92  Dense, gray basalt,
92 110 Lavender—colored, veaiculsar basalti. '
110 129  Gray basalt, except 128 to 129 feet, which is purple.

Upper portion is finely vesicular, grading intoa more
dense phasze at 120 fest, where the vesicles appesar
bedded; then becoming more porous toward the bottom.

129 160 Red to reddish gray aandstone and silts. :

160 167  White sandsatons with traces of opal.

167 170 Very porous herd ore, resezbling {inely vesicular
basalt, This contains manganese oxides, white and
brown sands, and grit.

170 175 Top 3 inches of core contains white fragments of an
nlmown material {pumice?) up to aiss of corn kernels,
and a large portion of clay. Remainder 1s of same
physical character as 167 to 170 ft.

175 178 Hard, porous ore; manganese oxides and sands.

178 183 Same am above but containing sandy layers with more quartz.

'183 185 0,7 ft., of hard ore; 0.9 ft. of silty sand with small blebs

of manganese; and 0.4 f£t. of hard ore,

185 187  Brown sandstone contalning irvegularly distributed
mangansse oxides in uneven layers.

187 190 Same as above but stratification alightly better. Sillca
content higher, indicated by cherty layera.

190 192 Small band of high-grade manganese represented by 2 inchea
of core which shows irridescent hematite particles.
Esmainder is cherty and sandy, low-grads ove,

1%2 195 Dark to black manganiferous opalized or cherty sandstons.
Cracke filled with bentonitic red clay. Manganese
content is concentrated in small nodules of nearly
pure mangansss oxides,

195 200 Opalized and cherty tuff and volcanic sandstone. This is
the main tuff horizon marker, The tuff is at the top
af the core, probably 195 to 197 ft. Lower portion is
buff-colored sandstons with 2 inches of manganese ore
at the bottom, .

200 | 205 Weakly nanganiferous, bedded sandstone and silts.

2207

Gao

S log - dimmond & bole No, B-2 {oont.

Degcription

Forous, black sand containing & moft, white, fibrous
mineral resembling gypsum or fibrous pumice in kernels
up to 1/2 inch, Manganese disseminated snd alse con-
centrated in thin beds, - ’

Porous, brown, manganifercus sandstone. Sand sises are
Yory irregular. Thin layer of tuff represented by
1/2 inch of core between 210 and 211 feet, Pes~siped
particles of white pumice {72). .

Manganifercus sandstone, brown to black, with mmall
nodules of semi-clear opal with milky irridescence
found in cracks, .

1.5 ft. of thin-bedded buff to brown silts and sands,
with thin bande containing manganese oxides; 1.5 ft.
of brown, porous sandstone and 1 ft, of porous,
black, manganese-bearing sandstone, '

2 ft. of black, porous sandstons with white sand grains.
Bedding fair. 3 ft. of siliy, brown black ssndstone,
mich less porous than the 2 ft. sbowe.

3 inches of banded, porous sandastone (brown and black);
9 inches of cocoa-colored siltstone with laminas of
manganess oxide,

Black sandstons with specks of white sand, Slightly
manganiferous,

No cors,

2 inchea of white tuff in core lying above 10 inches of
ov;d&;h sandstone core. 1 ft. of tore represents 5 f%,

L 19

Bedded, red sandstons and slltstons, with traces of

manganese oxides. 1 ft, of pea gravel at 245 %,

All sandstone and silistons mentioned above are very
loocsely consolidated.

Depth, fest -
From To
205 210
20 Ak
AN a6
a6 220
220 225
225 226
226 230
230 238
238 243
243 248
- 18 -



R, I. ha715
Geologic log - diamond drill hole No. B-3
Artillery Peak Projest 303
Logged by Vard H. Johnsen, Osologiesl Survey

Depth, feet .
Frem To Deseription -
0 o Veslcular, gray basalt.
30 50 Denze, gray basalt. Occaslonal layera of pores enlarged
to give bedded sppearsnce,
50 a2 Dense, gray basalt.
82 100 Basalt; reddish and wvesicular in upper portion, to denmse

and gray with purple tint in lower portion.

100 125 Purple gray basalt.

125 135 Light pink sandastone.

135 4 No core.

141 145  Upper portion of core shows pink sandstons containing
mangansse oxide; lewer portion; pink sandstones and
¢lays with trace of manganese,

145 150 Thin-bedded, barren, pink sandstcne with clay partings.

150 155 Core from upper portion consiets of opalized and kaclin- -
ized tuff with traces of manganese; middle portion,
red sandstone; lower portion, pink clay and gouge,

155 160 Upper pertion, pinkish sandatone; center portion,

" manganiferous sandstone and ailt; lower portion,-
hard ore type.

160 165  Soft, earthy, manganifercus sandstone.

165 167.5 Core consista of 2 inches hard ore in sandstone; 1 inch
puziceous, white tuff; and 1.5 inches sandstone with
layers of relatively pure manganese oxides,

167,5 170  Uppsr 1 ft. consists of white pumice; lower portion 1s
white pumice-tuff with only traces of manganess and

. soms brown veinlets of eilt.

170 175 Porous, manganese-bearing sandstons with occasional
clay partings, :

175 180 1.5 f£t. of hard, sandy ore; 1 ft. buff-colorsd ailts;
2.5 ft. bsdded, coarse sands and sllts with varying
amounta of menganese oxldes,

180 185  Upper 1/2 of recoversd core is manganese oxides in

: coarse sandstone containing pebbies of pumice, 1/8
to 3/b inch; lower 1/2 of core is low-grads, gray
to buff sandstone.

185 190  Bedded, black to buff ssndatonea. Elack portions ure
coarser and mors porous, buff portions are ailty
and thin-bedded,

190 195 2.5 ft. hard, porous, sandy, black ore. 2.5 ft. of
thin beds of black sandetone and buff silts.

195 200 Buff-colored, gritty sandstone with menganiferous
layers which may contain as much as 12 percemnt manganese,
Estimated average, 1 to 3 percent mangansee.

200 205 No core,
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Geologie log ~ dismond drill hole No, B-3 (cont.)

Depth, feet

From To Deagription

205 210 Coarse, porous, dark sandstone with interbedded silty
layers, Although the clay is & zmall portion of the
core recovered, it probably represents 60 percent
or more of the beds in this sone.

210 215 No cora.

215 217.5 0.1 f%t. of dark, manganifercus, sandstons core,.

7.5 220 No core

220 225 . Upper 1/2 of core is sandy manganess ore, lower 1/2 of
core is same but of lower grads.

225 230  Upper 1/3 of core contains mangansse in a grayish
white sandstone, lower 2/3 of core is low-grade
manganess ore in sands and silts (very dark}.

230 235 Low-grade manganese.

235 240 No core,

240 245 Core consists of 1 inch very low-grade manganese;

3 inches of poorly cemented, ccarse sand with c¢clay

parting; & inches of reddish siltstons (argillaceous);

1 ft. pink sandstone; and 2 ft, of red, soapy clay.
245 250  Coarse, pink sandstone snd bentonitic shale.




R, I. ha715
Geologic log - diamond drill hole No. B-3
Artillery Peak Projest 303
Logged by Vard H. Johnsen, Osologiesl Survey

Depth, feet .
Frem To Deseription -
0 o Veslcular, gray basalt.
30 50 Denze, gray basalt. Occaslonal layera of pores enlarged
to give bedded sppearsnce,
50 a2 Dense, gray basalt.
82 100 Basalt; reddish and wvesicular in upper portion, to denmse

and gray with purple tint in lower portion.

100 125 Purple gray basalt.

125 135 Light pink sandastone.

135 4 No core.

141 145  Upper portion of core shows pink sandstons containing
mangansse oxide; lewer portion; pink sandstones and
¢lays with trace of manganese,

145 150 Thin-bedded, barren, pink sandstcne with clay partings.

150 155 Core from upper portion consiets of opalized and kaclin- -
ized tuff with traces of manganese; middle portion,
red sandstone; lower portion, pink clay and gouge,

155 160 Upper pertion, pinkish sandatone; center portion,

" manganiferous sandstone and ailt; lower portion,-
hard ore type.

160 165  Soft, earthy, manganifercus sandstone.

165 167.5 Core consista of 2 inches hard ore in sandstone; 1 inch
puziceous, white tuff; and 1.5 inches sandstone with
layers of relatively pure manganese oxides,

167,5 170  Uppsr 1 ft. consists of white pumice; lower portion 1s
white pumice-tuff with only traces of manganess and

. soms brown veinlets of eilt.

170 175 Porous, manganese-bearing sandstons with occasional
clay partings, :

175 180 1.5 f£t. of hard, sandy ore; 1 ft. buff-colorsd ailts;
2.5 ft. bsdded, coarse sands and sllts with varying
amounta of menganese oxldes,

180 185  Upper 1/2 of recoversd core is manganese oxides in

: coarse sandstone containing pebbies of pumice, 1/8
to 3/b inch; lower 1/2 of core is low-grads, gray
to buff sandstone.

185 190  Bedded, black to buff ssndatonea. Elack portions ure
coarser and mors porous, buff portions are ailty
and thin-bedded,

190 195 2.5 ft. hard, porous, sandy, black ore. 2.5 ft. of
thin beds of black sandetone and buff silts.

195 200 Buff-colored, gritty sandstone with menganiferous
layers which may contain as much as 12 percemnt manganese,
Estimated average, 1 to 3 percent mangansee.

200 205 No core,
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Geologie log ~ dismond drill hole No, B-3 (cont.)

Depth, feet

From To Deagription

205 210 Coarse, porous, dark sandstone with interbedded silty
layers, Although the clay is & zmall portion of the
core recovered, it probably represents 60 percent
or more of the beds in this sone.

210 215 No cora.

215 217.5 0.1 f%t. of dark, manganifercus, sandstons core,.

7.5 220 No core

220 225 . Upper 1/2 of core is sandy manganess ore, lower 1/2 of
core is same but of lower grads.

225 230  Upper 1/3 of core contains mangansse in a grayish
white sandstone, lower 2/3 of core is low-grade
manganess ore in sands and silts (very dark}.

230 235 Low-grade manganese.

235 240 No core,

240 245 Core consists of 1 inch very low-grade manganese;

3 inches of poorly cemented, ccarse sand with c¢clay

parting; & inches of reddish siltstons (argillaceous);

1 ft. pink sandstone; and 2 ft, of red, soapy clay.
245 250  Coarse, pink sandstone snd bentonitic shale.




" R. I. ko1s

Geologic log - diamond drill hole No. B-d

Artillery FPeak Project 303

Logged by Vard H, Johneon, Geologleal Survey

Depth, faet ;
From To Description
0 28 Weathered bassait and joint-filling sands,
28 A0  Dense, gray basalt.
40 &0 0ld weathered surface at LO ft. lying on vesicular basalt,
60 62  Weathered gone. ‘
62 80  Vealcular, gray basalt with sand-filled cavities.
80 120 Dense, gray basalt.
120 136 Weathered, dense to vesicular, reddish gray bamalt with
red clays in cavities, -
136 156 Sandy gone, no core.
156 160 Core consiats of 1 ft. hard ore; 0.5 ft. brown ailt with
manganese; and 1 ft. of hard, dark ore.
160 164 Hard, black ore in porous sandstone.
164 165,5 MNo core, possible fissure in hard ore.
165.5 166,5 Hard, dense ore in silts with narrow stringers of white tuff,
166.5 168.,5 Hard ore in sandstone. Manganese oxides in large nodulea,
168.5  171.5 white tuff (main marker), with 3 inches of gray brown
sandstone at bottom,
171.5 176,5 Weakly manganiferous sandatone,
176.,5 1B5 Low-grade manganiferous sandstoms,
185 188 Gray, cherty, spotted sandstone, slightly manganiferous.
188 190 Badded sandstone with layers of buff and gray sandstone
. and layers of mangsansse oxides,
190 195 1 ft, buff sandstone with manganese oxides, and 4 ft. of
gray sardetone,
195 200 Coarse and fine, porous, black sandstone, mangsniferous.
200 205 Low-grade ore in soft, erumbly sandatone.
205 210 Light brown, cherty sanistone in middle portion; upper
and lower portions show loosely cemented, pink sandstone,
210 25 2 fY. of pink clays; 2 ft. pink e#ilts and clays; and 1 ft.
slightly manganiferous sandstone.
215 220 Weakly manganiferous sandestons.
220 225 Brown sandatene and silts with a few thin layers of Mn0.
225 230 Thin-bedded, brown to red clsays and sandy ailts with 3
thin zones of manganess,
230 235 Upper portion, red, bentonitic clays; lower portd.on is
manganiferous amdstones.
235 240 Upper portion, manganifercus sandstones; lowsr portion,
reddish clays and asilts,
240 245 Wall-bedded, reddish clays, silts, and sandstones, with one
6-inch zone containing 1 to 3 percent manganese.
245 260 Pink sandstones and silts with scattered manganese oxides.
260 265 Pink, micacsous sandstones and siltstones, faint bedding.
265 270 Pink sandstone with silty layers.
2207
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Geologic log - diamond drill hole Ho. B~5

Artillery Peak Project 303

Logged by Vard H, Johnson, Geological Survey

foat

From To Desc on

0 29  Basalt. '

29 3 Danss, gray basalt,

34 4L,  Vesicular, gray basalt.

4 47 Weathered, brown basalt,

47 60  Gray besslt, Upper part, vesicular; lower pari, dense,
&0 114 Vesicular, gray basalt. -
1L 118 Medium-dense,gray basalt.

18 128 Sand and cavity. At two different horizons diammond bit
sank when rotated by hand.

128 136  Basalt fragments and thin-bedded opaltte silts and pumice
fragments.

136 139 Hard ore with supergene psilomelans (7} coating aand
particles of porous sandstone. Ore resembles coke
in appearsnce,

139 Lo Hole drilled in side of filled fracture. Walls are hard,
porous ore. Fissure filling is dense, silty sandstone
with nodulss of manganeas oxides,

140 143 Hard ore. ' i

143 146 Upper portion is high-grade ore in gray sand, Veinlets
of psilomelane are nent, Lower portion is
opalized, white tuff. This is the main wmarker,
Judging by the charactemn of the opalized fragments
from the core., It is the only dense, opaliged tuff
in the cors recoversd from this hole,

6 155 Moatly hard ore type of gray to black, manganiferous
sard-stone, Nodules of botryoidal opal were
observed in cracks. Secondary psilomslane in
veinletn,

155 157.5 Single core fragment shows gray, manganiferous sandatone.

157.5 160 Foroua, gray sandstons with manganese.

160 163  Dark gray, porous, manganiferous sandstons.

163 166  Buff sardstone with menganeas.

166 170 Forous, gray to black sandatone of hard ore type, but
weakly manganiferous.

170 175 Dark gray sandstone with manganess.

175 181 Ho core.

181 185 1 inch of core at top shows buff-colored aandatone with
pumice fragmenta. Remainder ls porous, gray sandstone,

185 210 No core. Bit asnd in hole when hand-rotated.

210 215 Bentonitic, red clay with gougy appearince, lower

portion thin-bedded,



" Geologic log - dimmond drill hole No, B=§

®. I. be7s :
Artillery Peak Project 303 .

Geologic log — diamond drill hole Mo. B-5 (Comt.) N

Logged by Vard K. Johnson, Geological Survey

Do feet, ) Depth, fest
From __ To Description _ : From To Degecription
215 235 1 £t. of soft, light pink eandetons. Remainder is 0 23 VYeaicular, gray basalt.
composed of thin-bedded, pink shales, silts, and - 23 80 Denae, gray basalt,
some sandstone. 80 92 Veaicular, gray basalt capped by a 1—ft. scoriaceous layer.
235 255 Plnk oilts and shales, - 9 122  Dense, gray basalt.
‘255 265 Pink silts with very little sappearance or bedding. 122 128 Veslcular basalt.
265 275 Fink, silty clays. 128 - 130 Piumiceous, white to buff soil and pea gravel,
275 285 Pink silts and sandstones with small layer of white 130 135 Pink sandstone, slightly manganifercus.
marl, vwhich sffervesced vigorously in HCl. 135 136 Forous, pink sandetons, somwe of which has texture similar
285 295 Fink silts. . to coguina. ’
295 305  No core. 136 40  Pink silts, grading into earthy, bigh-grade ore,
305 310 Bentonitic, red clays with manganeae stains, 140 145 Upper portion, red sandstone with manganese; middle portion,
310 s As above bt with several 1- and 2-inch manganiferous mangant ferous, kaolinized pumice; lower portion, soﬁ'.,
beds. white, opalized tuff, nearly barren.
a5 320 Red claye with small particles of manganese oxides 45 155 Reddish black unrlntono, alightly manganiferous,
disserinated through them. 155 160  Porous, dark brown, poorly sorted sandstone.
320 325 Red ailts and clay with manganifercus zones at 324 160 170 Core fragments are wvery poroun, dark brown, manganiferous
and 325 ft. Former 1s 1 inch thick and latter 1s sandstone.,
about 3 inchea thick. 170 175 Core fragmenta show manganiferous, pink sandstone.
325 418 No core. Sludge indicatee red silta and sand. 175 180 Barren, pink silts and sandstones, Sandstone is poorly
W18 425 Replaced diamwond bit with todthed bit and improved sorted. :
core recovery. Manganifercus, red bentonitic clayw. 180 185 Bedded, pink sandstone with manganiferous bands,
From 418.5 to 421.5 ft., mangansae scant and spotty; 185 190. Upper portion, manganifercus sandstone; middle portion,
421.5 to 425 ft., manganesa ‘content concentrated in barren, pink sandstone; lowsr portion, silts w'.l.t.h
richer szones, Fragmental condition of the core traces of manganese.
prohibits detailed logging with definite thicikness 190 195 Core shows 2 inches of silts and sands as above; 2 incheas
of beds. porcus, earthy to aandy ore; 1 ft. mlnga.nifcroua, black
h25 435 No core. sandatone; 1 ft. pink sandstones and-silts with traces
435 438 Pedded clays and sands. Top foot is low-grade ’ of manganese,
manganess, Lower 2 ft. contains higher grade 195 200 Porous, black mangamiferous sandstons.
manganese,. Bottom 1s barren, 200 203 Bedded, pink, manganiferous sandstone.
438 hde3 Uncemsnted sands with scme manganese atains. 1 ft. 203 206 L inches of sugary, cpalized tuff with traces of manganess;
‘ red clay. 14 inches cosrse, pink sandatcne with white grains; 14

443 528  Uncemented sands and silts, inches soft, white, opalized pumice {tuff); and 4 inches
- . pink sandstons.

- 206 20 Pink manganifercus sandstons.
a0 215 Pink sandstons with thin clay beds.
215 230 Thin~bedded, pink sandstores, silts, and scapy chya. -

2207 o . -



R. I. 4275

Geologlc log - dlamond drdll hols No, B-é (cont.}
De foot
- To seription

230 235 Same, with 2mall, ught.-calarod lenses of
231 and 232.5 tt,

sandatone at

235 260 6 inches of manganifercus sandstons; & inchea light pink

sandstone; & inches reddish sandstons;

6 inches mangan-

iferous, rsd clay; 2 ft. of red clays, silis, and sand-
stone with white pebbles; & inches manganifercus clay;

and 6 inches of red silts.

245 Pink clays snd silts with 2 inches of sandstons abt bottom,

A0
245 250 Clay and locsely consolidated sandstone

2207
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Geologic log - dlamond drill hole No, Be7
' Artillery Peak Projact

Logged by Vard H, Johnaon, Geologleal Survey

Descripticn

0 2  Caliche.

2 48  Vesicular basalt.
] 60  Donse, gray basalt,
60 8%  Vasicular basalt grading dowmmrd into dense besalt.

89 m Denss, bluwe gray basalt,
m 115 Sapdstons and vesicular basalt,
115 125 Hard ore in sandstone,
125 128 Opalized tuff and mangansse oxldes.
128 135 Hard ore.
135 137  Manganiferous sandetone and opaliyed tuff.
137 140 Manganliferous sandetone with cherty cement,
140 150  Hard, cherty, manganiferous sandstone with milky, blus .

opal,

150 155  Soft, friable, manganifercus sandsions,

155 160 Ko core,

160 - 165  Dark brown sandstone with opal and swall amount of MnD,

165 170  No core.

170 175  Brown sands and pink siltas.

175 180  No core.

180 185 Gray, opalized tuff,

185 190 Hard, black sands, manganiferoua.

190 195 Fink ailts with mangansse stains,

195 200 Upper portion, pink silts; lower portion, manganiferous
silts and sandstone.

200 205 Upper portion, manganiferous, dark gray silte and sand-
stonea; lower portion, pink silts and sandstone with
traces of mangansse.

205 20 2 ft. of buff black sandstons with manganese stain in
upper footy 3 ft, black and red silta with cherty
cement and manganese.

210 25 18 inches of manganifercus sands and silts; 9 inches pink
and red sands and ailts; & inches manganifercus sandstone;
27 inches pink sandatone.

a% 20 2 ft. of manganifervus sandstone apd 3 ft. p\‘.lnk aands
and silts,

© R0 240 Pink silts and bentonitic olaya.

240 250 Pinic silte/with white, opalized tuff bed at 248 ft.,
overlain by thin bed of ]J.ght- gray sand with gnmish
ochre atain in sesm.




R, I. b27s
Geologle log - diamond driil hole No. B-8
Artillery Peak Project 303

Logged by Vard ‘M. Johnsen, Geological Survey

Depth, feet
From To Description

4] 10 Caliche and weslcular basalt.

10 92 Densge, blue gray basalt.

92 95 Pink, white, and black sandstones,

95 100 Pink and cream-colored silts, with btuff at 100 f£%.
100 105 1 ft. of pink sandstone and 4 ft. hard manganese ore.
105 1no Brown eilts and sandstone.

110 115  Hard ore., Pumice fragments at 113 ft.

115 120 Brown manganifercus silts.

120 125 Upper portion, brown manganiferous silts; middie portion,
hard, black ore; lower portion, mixed manganeas oxides

' and white, opalized tuff,

125 130 Hard ore with pumice fragments.

130 135 Hard, black and brown sandstone with pumice,

135 140 Hard ore,

140 150 Manganiferous sandsione.

150 155 Mangani ferous, black sandstdne with pumice fragments.

155 160  Beds in the following sequence; black sandstons, buff sand-
astone, dark brown sandstone and tuff, and dark brown
sandstone, .

160 165 1 ft, hard, brown sandatone; and dark-colored, manganif-
ercus sardstone,

65 1M Hard ore. .

170 175 Upper half, dark brown, manganiferous sandstone; lower
half, hard, brown sandstone.

175 180 - & inchea of black and white, manganese-bearing sandstone; &
inched black sandstone with manganese; 24 inches pink
sandstone with mangansse staine; 3 inches white tuff;

9 inches buff sandstons; and 12 inches black sandstene.

180 185 Thin<bedded, bentonitic, pink clays and mangansss-bearing

- clays,

185 1% Manganifercus sandstons; silis and opalized tuff.

190 195  Red and manganifercus (black) shales. -

195 200 log of core fragments: & inches brown to light gray sands;
3 inches hard, black sandatone with blue gray costing of
opal on sand grains; 3 inches brown silts with manganese
stains; 3 inches white sandstone and silt containing
opalized tuff; and 12 inches buff to pink shales, silta,
and sandstone,

200 201 White sandstone with lims cement.

201 216  Pink silts and shales. 3 inch Mn. stained sone at 207 It.

26 236 Pink silts, shales, and sandstonea with 1 ft. of white

: tuf? at 224 ft. White pumice fragments at 222 ft,

236 246  Bentonitic, pink clays and silts.

246 250 2 ft. pink silts with manganese, and 2 ft. pink silts
with manganese staina,

Gecloglc log - diamond drill hole No, B-11

Artillery Peak Project 303

Logged by Cherles Yunt, Genlagical Survey

Deseription

134

15,5

175

~
134

149
151.5

175

Basalt.,

Conglomsrate and grint; pabbles of iss, mica achist,
and basalt? (basalt may be caving) up to 1 inch im
diamster; sandstone psbbles 1/ inch disneter.

Conglomerate, grit, and sandstone; pebbles of pumice
and light-eclored laves up to 1 inch diameter; consid-
srable pumdce fragmenta at about 107 It. Considerable
tan ail&? from 100 to 105 ft.; finely laminated silt
and grit from 108 to 1li ft.

Mostly eilt, bottom foot weakly manganifercus. Opal at
140 fb.

Manganiferous sandstone; abundant pebhbles of pumice; &
inches of opal at 14l ft, Sand grains are up to 1/16
inch diameter and manganese occurs as cement between
grains, and as costing on grains, ’

Mostly tan, clayey matrix; occasional sand grains up to
1/16 inch diamter; weakly manganifercus; pumice
pebbles like above cocur throughout. At 175 ft.
is l-inch core of dense (opalized?) rock, but mo
tuff structure in it.

No oore.

- 23 -
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Geologic log - diamond drill hole No, B-12
Artillery Peak Project 303

Logged by Vard H. Johnson, Geological Survey

Depth, feet .

From Te ' Description
o 20 Vericular basalt to 18 f., underlain by dense, gray basalt,
80 86 Porous basalt with hematite atains.

86 9l Conglomeratic sandstone (red, gray, and yellow).

9 106 Bright red silts grading dowrward intc gray brown sandstone,
Pumice fragments occur at 100 ft. Croas bedding at 99 ft.
106" B BN Iight buff sandstone composed of volcaniec sand, PBetween
. 110 and 111 ft. is a 3-inch piece of felsitic rhyolite
with flat sides suggesting a smali dike or angular boulder,
111 16 Fea gravel conglomerate with fragments ¢f quarts and pumice.
116 12 3 ft, of vuff pink sandstone with pumice; 2 ft. gray, mt.tled
’ sandstone with pumice,
12t 126 Pea gravel conglomerats. .
126 131 Buff-colored sllts with manganese oxides.
13 136 4 ft, of wanganiferocus, gray conglomerate; 1 ft. dark,
- mangani ferous sandstone,
136 141  Gray conglomerate with ope 4-fnch plece of biotits granite,
Ll - 16 Motiled, gray gravel with weathersd faldapar. -
Lib 151  Brown and black, conglomeratic sandatone.
152 156 Brown and black sandstone with angular, gray lava pebbloc
156 171 - One plece of dark gray ssndstone with manganese,
171 176 - Dark gray sandstone with fragments of pumice and granite.
176 181  Brown, sllty sandstone grading into white sand with cement
of manganess oxide.
181 186 Gray sandstone; white sands with manganiferous cement;
1 f4. of leose, brown sand.
186 191 Upper portion, gray brown sandstone; lower porticn,
manganiferous, silty sandstone.
i 196 No core.
19 200 Brown black, manganiferous sandstone. i
201 206  No core. -
; Upper portlon, gungmitorouu sandstons and tuff; lower
portion, cpaliged tuff,
a1 214  Single plece of opalised tuff,
2146 221  No core.
221 226  Brown sandstone with traces of maAnganese at 226 ft,
226 231 Manganiferous sandstone grading downward into pale pink
sandstone.
231 236  Uncemented sands, red shalea, and gray sandstons,
236 246  Pink sandstones and shales with showings of pumice,
246 254 Pink silts, clays, and sandsione.
254 255 Thin-bedded, red and greenish gray clays. Gray clay
contains weathered tuff.
255 256 Light buff sandistone.
256 251  Red and brown silts, clays, and aandutona.

M
8
B

2207 ) - a4 -

Geolo, log - diamond drill hole No. B-1

Artillery Pealk Project 303

Loggad by Charles Hunt, Geological Survey

De feat R
From To " Deacription
o 81 Basalt,
a1 88 Conglomerate and sandstone.
88 92.5 No core. (Sludge assays 0,7 percent manganese).
92.5 106 Manganiferous sandstone; pumice pebbles at 101 ft.

106 106.5 Tuff. Top 4 inches manganifercus.

106.5 118 Manganifercus eilt; top foot weakly manganiferous;
pumice pebbles at 114 and 117 ft.; opal at 119 ft.;

a few l-inch partings of gritty ore,

118 138 Manganiferous sandstone and silts. Opal vein at 132

ft.; pumies pebbles at 137 ft.
138 143 No core, .

143 143 Sandy beds, weakly manganiferous; clean, hard quartsite
{silica cemented ?) at 158 ft. Top 5 feet very fine-
gralped;pumice pebbles at top. )

163 -168 No core,

. 168 173  Weakly manganifercus, ﬂns-gra.ined ‘sandatons, friable.

173 183 No core, |




H. I. 4275

_ Geologic log - diamond drill hole No. B-14

Artillery Peak Project 303

Logged by Charles Hunt, Geologlesl Survaey '

Depth, feet

From To Description

g 126 Basalt,

126 166 Red sandstone.

166 176 No core.

176 183 Top half of core sandy, red, weakly and spottily

_ manganiferous; bottom half i=s shaley,

183 204, Manganiferous sandstone, Top 2 ft, weakly manganifercus
and opallzed; &4 inches of barren, red sandstone at 202
and 203 ft. A few thin (1/4 inch), barren partings are
mwostly fine-grained.

204 206  Fipe-grained, red sandstone, mostly barren.

206 219 Manganifercus sandstone., 1 fi. of barren, opalized, red
sandatone at 208 ft.; numercus other very thin opalized
beds; fine-grained beds from 213 to 214 ft.

219 220 Dense, white bed with black crystals, probably tuff,

220 250 Manganiferous, sandy beds; fine-grained beds conmtaining

and thin, nearly barren beds are common.

pumice pebbles from 230 to 235 f%.; moestly barren,
red sandstone at 240 to 241 ft.; thin, opalised bande

Geologie log ~ diamond drill hole Ne. B-15

Depth, feet
From To Description
0 133 Basalt.
133 pron Red conglomerate.
144 145 White tuff.
145 155 No core. .
155 185 Weakly manganiferoue ailt, crumbly, probably containing clay.
185 190 Weakly manganiferous red clay, slightly gritty; gray clay
’ - at 189 to 190 ft. )
190 220 ~ Very fine-grained, manganiferous sandstone; 1 inch opal
. layer and weakly manganifercus silt at 208 ft.
220 225 Onmly 1 ft. of core; top 1/3 is weakly manganiferous,
red sandstone; white tuff at middle; bottom 1/3 belongs
- to underilying unit.
225 236 Manganiferous sandstone.
236 250 Mostly barren, red sandstons. Contalnsa -few weakly
. manganiferous layers 1 to 2 ft, thick,
250 270  Weakly manganiferous sands and silts,
2275
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Geologic log ~ diamond driil hole No, B-17 -

Artillery Peak Project 303

Logged by Vard I, Johneon, Geplogical Survey

Depth, fest
From To Description
0 106 Basalt.

106 110 4 ft, of buff sandstone and silt with thin (3 inches of
core) layer of scely, secondsry manganese oxides, opal,
and sand, .

110 115 Upper portlon, buff ssnds and ailts; lower portion,
pebbly sandstone with arkoslc sandatons.containing
biotite at 115 ft.

115 120  Volcanic sandstone (lavender color).

120 125 Earthy, manganiferous silts.

125 140 No core, Sludge indicates manganifervus silta.

R 145 Hard, manganiferous sandstone with stringers of tuff,
Maggie beds. :

145 170 No core. Sludge indicates soft, manganiferous sandetones.

1. 175 Gray, manganese-bearing sandstons.

175 190 Hard, porous sandstone with manganese oxide cement and
crusts on white sand grains.

190 195 No core,

195 200 . 2 ft. of buff sandstone with mangansese stains; 1 ft.
laminated tuff and ailt with anese oxides; 2 ft.
yellow brown tuff. (Main Marker). .

200 205 - No core.

205 210 Cors recovered 1s white tuff and lavender sandstone.

210 L] Core recoverad is dark gray ssndstone.

25 220  Buff to gray, thin-bedded sandstones and eilts with
manganesa showings,

220 225 Light-colored sandstone with disseminated manganese
oxide flakes. o :

225 230 Topprtion, pink ailt with pumice fragments; remsainder,
thin-bedded, red clays and pinkish white sandstone.

230 240

White sandstone, buff silts, and red clays.




R. I. 275

Geologic log - diamond drill hole No, B.18

Artillery Peak Project 303

Logaed Ly Charlas Hunt, Geological Survey

Depth, fest
From To Deacription
0 14  Basalt,
- Lik 145 Fault gouge (7).

145 153 Impure limestons.

153 157  Slightly manganifsrous, pink sandstone and tuff., .

157 238 Manganiferous sandstone., Few pumice pebblea at 182 ft.;
vory fine-grained sandstons at 167 to 177 ft.; 10
inchea of barren sandatone at 184 ft,

238 245  Barren, fine-grsined, red sandstone,

245 246 Barren, gray grit,

246 250  White tuff in 2 beds separated by 4 inches of pink sand-

: stone.

250 260  Practically barren, fine-grained, pink sandstona,

260 285 Laminated, fine- and coarse-grained, pink sandetone, mostly
barren but woakly manganiferous from 260 to 278 ft,

285 290 Only 6 inches of core, Opal, in part, white; may represent
® tuff bed, but shard structure was not viasible.

290 310 Meostly clay snd very filne-grained, red sandstone,
practically barren,

2207 -

Logged by Benj. N. Webber

Geologle log - diamond drill hols ¥o, DH-3
Artillery Peak deposit
M, A, Hanna Co,

Dﬂ. foot
From To Description
0 11 Caliche and caliche-cemented basslt debris.

1 120 Vesicular bazalt, grading dowmemrd into dense, hard basalt.
120 151 Hard, porous, arkosic sandstons; manganifercus.
151 158 Sandstone, weakly sanganifercus.

158 198 Soft, gray, friable sandstone. .

198 202 Tuff, white to gray.

202 208 Sandstone, weakly manganifercus.

208 221 Manganese-stained tuff.

211 226  Sandstone,

226 228 Tuff, slightly manganifercus.

228 231 Tuff, alightly sandy. '

231 233 Frisble sandetone; trace of manganess,

233 244, Red, laminated tuff; trace of manganess.

244 246 Sandstons,

25 | 252 Red tuff,

252 25l, Montmorillonite.

254 281 Tuff with sandatons partings.

281 300 Tuff showing rhythmde deposition of thin manganess bands.
300 49 Tuff, weakly manganifercus, .

349 361 Sandstone with tuff partings.

361 366 Tuff, weakly manganiforous.

366 381 Sandstone and tuffaceous sandstone.

381 [y Tuff and arenacecus tuff, slightly ungm.‘.taroul.
4Ok 406  Sandstons.

o e g



R. I. 275

Geologic log - diamond drill hole No, B.18

Artillery Peak Project 303

Logaed Ly Charlas Hunt, Geological Survey

Depth, fest
From To Deacription
0 14  Basalt,
- Lik 145 Fault gouge (7).

145 153 Impure limestons.

153 157  Slightly manganifsrous, pink sandstone and tuff., .

157 238 Manganiferous sandstone., Few pumice pebblea at 182 ft.;
vory fine-grained sandstons at 167 to 177 ft.; 10
inchea of barren sandatone at 184 ft,

238 245  Barren, fine-grsined, red sandstone,

245 246 Barren, gray grit,

246 250  White tuff in 2 beds separated by 4 inches of pink sand-

: stone.

250 260  Practically barren, fine-grained, pink sandstona,

260 285 Laminated, fine- and coarse-grained, pink sandetone, mostly
barren but woakly manganiferous from 260 to 278 ft,

285 290 Only 6 inches of core, Opal, in part, white; may represent
® tuff bed, but shard structure was not viasible.

290 310 Meostly clay snd very filne-grained, red sandstone,
practically barren,

2207 -

Logged by Benj. N. Webber

Geologle log - diamond drill hols ¥o, DH-3
Artillery Peak deposit
M, A, Hanna Co,

Dﬂ. foot
From To Description
0 11 Caliche and caliche-cemented basslt debris.

1 120 Vesicular bazalt, grading dowmemrd into dense, hard basalt.
120 151 Hard, porous, arkosic sandstons; manganifercus.
151 158 Sandstone, weakly sanganifercus.

158 198 Soft, gray, friable sandstone. .

198 202 Tuff, white to gray.

202 208 Sandstone, weakly manganifercus.

208 221 Manganese-stained tuff.

211 226  Sandstone,

226 228 Tuff, slightly manganifercus.

228 231 Tuff, alightly sandy. '

231 233 Frisble sandetone; trace of manganess,

233 244, Red, laminated tuff; trace of manganess.

244 246 Sandstons,

25 | 252 Red tuff,

252 25l, Montmorillonite.

254 281 Tuff with sandatons partings.

281 300 Tuff showing rhythmde deposition of thin manganess bands.
300 49 Tuff, weakly manganifercus, .

349 361 Sandstone with tuff partings.

361 366 Tuff, weakly manganiforous.

366 381 Sandstone and tuffaceous sandstone.

381 [y Tuff and arenacecus tuff, slightly ungm.‘.taroul.
4Ok 406  Sandstons.

o e g



R. I. k275
Geologle log - diamond hao: « U
Artillery Peak deposit
Logged by Benj. N. Webber M. A. Haone Co,

Depth, fest
F Description

0 12 Caliche and caliche-cemented basalt fragmentas.

12 b6 Dense basalt.

&6 109  Vesicular basalt.
109 115 Opalite with sandstone partings.
s 150 Manganiferous sandstone, generslly porous,
150 165 Sandstone, coarss-grainad and frisble, L
165 175 . Mederately coarsevgrained sandstons, grainl acated with MnO,.
175 180 Sandstone.
180 185 Sandstone with tuff partings.
185 204  Fine-grained massive tuff, with manganiferous partings

near bottom,

204 208 Tuffaceous sandstone,
208 214  Montmorillonite {7),
24 ‘08 Sandstone.
218 229 Red, arsnacecus tuff,
229
240
242

240 Arenaceous tuff, weakly manganifsrous.
242 Sandstone,
253 Tuff, slightly unn;a.n:l.flrous.
253 257 Coarse sandstone, rock fragmants, and cemsnted pas gravel.
257 300 Tuff, partly mnganiferoua.
300 30% Sandstone,
305 350 Arenacecus tuff, weakly manganiferous,
350 355 ~ Sandstons.
355 s Tuff with sandstone partings.

2207

Geologic log - diamond drdll hole No, DH~b

Artillery Psak deposit

logged by Benj. N. Webber M. A. Hanna Ce,
D Tast
From To - Deseription

o] 10 Caliche.

10 143 Vesicular basalt with occaslonal pockets of wolcanic ash,

3 195 Conglomerate, sandy at top, grading dowrward to larger
pebbles (Temple Bar conglomerata).

195 196 Montmorillonite (seolitic slteration of tuff).

196 220  Arenacecus tuff, contains some calcareous aggregates.

220 230 Light gray, fine- to medium-grained aandstone,

230 235 Sandstons with tuff partings.

235 237 Arkosic sandstone, manganiferous.

237 238 Barren sandstone,

238 252 Manganiferous sandstone with opalite partings,

252 259 Sardstone.

© 259 270  Sandstone, mangan’ feroua.
270 280 Barren sandstone.,
280 288 Arkosic sandstone,

‘Diamond drill hole Mo, DH-7

Depth, fest
From To Description

0 20 Surface mantle,
20 135  Basalt, llt.ema.ting vesicular and dense,
136 142 Arenacecus tuff, with thin, limy partings.
li2 4k Limestone, contains altersd tuffacecus materisl.
i 155 Arenaceocus tuff.
155 156 Hard, arkoalc sandstone.
156 176  Arenaceous tuff,
176 178  Sandstone compossd largely of glass fragments; mangeniferous,
178 198  Manganess in arkosic sandstone. Slaggy appearance.’
198 212  Sandetone with opalite partings; manganiferous.
212 21 Sapdstons,
221 223 Arenacsous tuff.
223 226 Sandstone, weakly manganifercus.
226 233 Taff with trace of mangansse.




R. I. ko7s

Logged by Benj., N. Webber

Geologic log - dlsmond drill hole No, DH-8

Artillery Peak deposit -
' M, A, Hana Co,

Depth, fest -
From To Description
0 4 Caliche.
4 131  Basalt, alternating vesicular and dense.
131 - 147 Tuff, composed largely of altered glase fragmente.
17 148 Conglomerate 6f limestons and gneiss pebbles.
8 165 Tuffaceous sandstone, CaC0, cement.
1565 178 Friable sandstone, tuffacedus or ailty toward bottom.
178 188 Tuff with CaCO3 segregations.
les 193 Arenaceous tuff,
193 194  Limestone with tuffaceous incluslonas,
194, 196  Opalite intercalated with thin bads of limy- tuff.
196 201  Tuffacecus sandatone, wesakly manganifercus.
201 207 Arkoslic sandstone with 810y cement. Opalite partings.
207 232 Atrkosic sandstone, somewhat porous, weakly manganiferous.’
232 237 Devitrified opalite, containes considerable ash and glass.
237 a7 Tuffaceous sandstons, trace of manganese.
247 257 Intercalated arkosic and tuffaceous sandstone,
2207
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Logged by Benj. N. Webber

Geologic log - diamond drill hole No. DH-9
Artillery Peak deposit

M. A. Hanna Co,

De Feot
rom o Pegcription
0 14  Fractured basalt with caliche seams and cement.
1 66  Vesicular basalt.
66 93  Dense basalt.
93 96 Sandatone.
% 10l Intercalated beda of tuff and opalite,
101 104 Tuff, some large volcanic glass aharda' mangansse sta.ined
in part.
104 114 Arkosic sandstone, weakly manganifercus,
114 120 Devitrified cemented volcanic glasa particles; trace of
! mANganese .
120 137 Tuffaceous and arkosic sandstone, slightly mlngnnifaroua.
137 145  Sandstons composed of gquartz and wolcanlc glass graina,
145 170 Indurated, gray sandstone, manganese stained to weakly
manganiferous.
170 175 Arenacecus tuff.
175 191 Friable sandstone, manganese stained tc weakly
manganiferous.
191 193 Tuffacecua sandstone,
193 - 195 Conglomerate, small pebbles of volcanic glass.
195 199  Red, arenacscus tuff,
199 225 Mottled, buff sandatons.
225 265 Tuff, weakly manganiferous. ({(Chapin Bed)
265 325 Tuff with sandstone partings.




R. I. k275

Logged by Benj. N, Webber

Geclogic log — diamond drill hole No. DH-10
Artillery Peak deposit -

‘M, A, Hanna Co,

De feoat
From To _. Dascription
0 &0 Veslcular basalt, Practically no caliche on surface.
&0 67 Fine-grained, calcarscus sandstone.
67 ca Red limestone and black silica.
68 72 Sandstone.
T Vil Gray, arenacecus tuff, with considerable mica.
T 89 Gray, porous, arkosic sandstons,
89 92 Manganiferous, arkosic¢ sandatone.
Q2 - 93 Opalite.
.93 101 Manganiferocus, arkosic sandstone.
10 112 Sandstone, manganiferous.
112 155 Gray, porous sandstons; manganese tenor decreasing downward.,
155 . 160 Variegated sediments, guartz sand and limestone, manganese
stained,
160 215 Tuff with manganese part.mg-s, occasional sandstone layers.
215 230 . Manganiferous tuff,
230 250 Tuff, barren to weakly manganifercus. -
250 266 Manganiferous tuff, ’
266 275 Barren tuff.
Diamond drill hole'No, DH-11
Depth, feest .
" From To Description
0 7L Basalt, no surface mantle,
yal 88 White, friable sandstone, composed mostly of grains or
voleanic glasa.
] ‘95 Conglomerate of small pebblss of volcanic glaas.
95 100 Arvenaceous tuff. }
100 110 Manganifercus arkosic sandatone.
110 135 Wealkly manganiferous to manganese-stained arkosic
sandstone,
135 140 Arenaceous tuff.
140 180 Erratically tuffaceous asndstone, coarse and porous in part.
2207

Logged by Benj. N. Webber

Dapth; fest

Geologic log - diamond drill hole No, DH-12

Artillery Peak depoait
M. A, Hanna Co,

From To Description
4] 21 Vesicular basalt.
21 78 Dense basalt.
78 115 Vesicular, brosm basalt,
ns 127 Clean, white, friable sandstone with conglomerate bedas.
127 134 Tuffacecus sandstone with limy partings.
134 135 Soft Iimentons,
135 137  Tuffaceous eandstone,
137 140 Manganese-stained, tuffaceous conglomrata.
140 146 Conglomerate of volcanic glass pebbles.
e -150 Sandy tuff with occasional pebbles of volcanic glass
150 154 Weakly manganiferous arkosic sandstone.
154 140  Devitrified opalite,
160 162 Friable, manganese-stained, silty sandstone.
162 182  Weakly manganifercus, arkosic sandstone, generally
! porous and somewhat friable.
182 207 Manganese-stained, friable, arkesic sandstone.
207 212 = Barren, friable sandstone,
212 215 Manganege-stained sandstone.
215 218 Conglomerate sandstone,
218 221

Soft, friable, manganese-stained msandstone.




R. 1. k275
Geolegie log - diamond drill hole Mo, BH-13
Artillery Peak deposit

Logged by Benj. N, Webber M. A, Hanna Cao,

Depth, fest
From To Denscription

0 14 Voleanie ash and sand,

14 130 Basalt, alternating dense and vuicular.
130 7 1a0 Arenaceous tuff.
140 142 Coarse-grained, calcareous sandstone.
142 150°  3lightly arenaceous t uff,
150 152 Coarss-grained sandstone.
152 155 Finely laminated, light gray tuff.
155 150 Tuffaceous sandstone
160 178  Herd, silicecus, manganifercus arkose.
178 181 Devitrified opalite.
181 205 Arkoaic aandstone, mnganeue—utained to weakly manganifercus.
205 206 Manganifercus aandstone.
206 21 Sandstona with traces of manganess,
21 216  Barren sandstone.

Diamond drill hole No, DH-2l

Depth, faet :
From To Description

0 176 . Basalt
176 182  Sandstone, ashy at top.
182 188 Conglomeratic grit. .
188 222 Conglomerate, alluvial fan type.
222 236 Siltatone. Light colored, indurated sllt,
236 244, Conglomaratic sandstone, light colored pumice Iragments.
244 N hrenacecus tuff, water sorted.
27 279. Barytie li.meutunc.
279 290 Siltstone. Light colored, indurated silt.
290 293 Arkosic sandstone. )
293 300 Arkosic sandstone, weakly manganiferous.
300 308 Arkosic sandstone, manganese-stained in part.
308 337  Manganiferous arkose,
37 3hds Arkose, low-grade manganass,
3hdy 354 Woakly manganifercus arkoss.
354 367 Calcareous, arkosic sandatone, manganess stained.
2207
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Geologlc log - diamond drill hole No, DH-22
Artillery Pesk deposit

Logged by Benj. N. Webber M. A. Hanna Co,
Dapth, feet
From To Deseription
0 148 “Basalt, ‘
148 159 Conglomeratic, ashy sandstone, psbbles largely pumice or
' voloanic glasa.
159 162  Barytic limestone, irregularly bedded, impure, limy material.
162 181 Arenaceous tuff, weakly manganiferous,
- 18l 195 - Manganiferous, arkosic sandstone.
195 196  Bentonits. i
196 235  Soft, tuffacecus arkoss and water-sorted, arenaceous tuff,
' intercalated manganifercus and barren beds,
235 265 Barren, tuffaceous arkose. _
Diamond drill hole No, DH-23
De fest
From  To Description
0 is80 Basalt.
180 a5 Soft, poorly cemented conglomerate., Pebbles of granite, -
gneiss, quartzite, latite; basalt, snd volcanic gimes.
ns 320 - Conglemeratic grit, grades into tuffaceous sandstone.
320 325 Conglomarate, amall pebhles,
325 330 Conglomeratic sandstona,
330 342 Grit,
32 s Ashy sandstone, many small fra.g;mnntl of volcanic glass,
35 350 Ashy sandstons, weakly manganiferous.
350 360 Ashy sandstone, glass fragments altering to bentonite.
360 365 Red, sandy olay.
365 375  Conglomerate.
375 388 Soft, friable sandstone,




R, I, k275
Geologlc log « diamond drill hole Ko. DH-24

.7 Artillery Peak deposit

Logzed by Benj. N. Webber M. A. Hanna Co.

Depth, feet_
From To Description
0 T Caliche and basalt boulders.
7 140 Basalt.
140 142 Conglomerate.
142 152 Ashy sandstone.
152 155 Barytic limestone,
155 161 - Conglomerats.
161 166  Conglomerate sandstone.
166 170 Arkosic sandstone, weskly marnganiferous, -
170 231 Very red, conglomeratic, friable material; in part sandy.
231 291 Predominantly friable, red sandstone with some partings
of tuffaceous materisl. Veinlets of barite and calcite.
(May be pre-manganese red beds.)
Diamond drill hole No. DH-25
De foet
From To Degeription
4] 15 Basalt,
75 96  Conglomerate,
96 104  Hard, gray sandstone; occasional manganese stains.
104 210 Conglomerate, ‘conglomeratic grit, and sandstone. At 129
feet the conglomerate facies change from gray to red.
210 235 Sandatone, weally manganifsrcus.
235 265 Fine, friable sand or siltstone; barren.
Diamond drill hole No. DH-26
De faet
From To Description_
0 B8l Basalt.
Bl 124 Conglomerate.
124 129 Sandy grit.
129 137 Conglomerate grit.
137 145 Sandstone, weakly manganiferous.
145 150 Conglomeratic sandstone.
150 190 Mainly conglomerate; some conglomeratiec u.ndatones.
190 195 Soft, friable sandstons.
195 200 Conglomeratic sandetons. N
200 255 Sandy silts and clays,
2207
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Logged by Benj. N, Webber

Geologic log - diamond drdll hols No, DH-27

Artillery Peak deposit

K. A. Hanna Co.

Depth, feet
From To Description
¢ B0 Basalt.
80 83 Ashy sandetone.
a3 108 Conglomerate and conglomeratic sandstone.
108 113 Hard, gritty sandstone, cemented in part by opal.
113 143 Light, friable sandstons with a few pebbles,
143 161  Soft sandsteone, weakly manganiferous.
161 163 Barren sandstone. ’
163 168  Sandstons, weakly manganifercus,
168 178 Manganiferous arkose.
178 190 Soft sandstone or arensceous tuff, weakly and erratically
manganiferous.
190 195 Conglomerate sandastone,
195 240 Soft, manganese-stained sandatone of wolesnic glase sand.
240 275 Soft, manganese-stained sandstone of volcanic glass sand,
with partings of opal-cemented sand.
Diemond drill hole No, DH-28
Depth, feeot
From _ To Description
0 nz Basalt.
1z 160 Coarae—grained conglomeratic sandstone and nonglomeuta.
140 165  Hard, gray sandstone.
165 240  Sandy clay and argillacecus sand containing few pebbles.
20 24, Arkosic sandstone, weakly manganifercus.
2, 260  Arkosic sandstone; in part manganese stained,
260 270 Sendatone mainly composed of graine of wvolcanic glasu H
in part manganess atained.
270 295 Sandstone as above, but finer grained and barren of

mangansse stain.




R. I. 4275

Ass

APPENDIX II

log -

Artlllery Peak Froject 302

Location: On Maggie Ne. 7 ¢laim, 640' N, and 80' W. of S.E. corner.
Altitude of collar: 2,433 feet
Started: 12/3/40

Depth: 576 feat
Finished: 12/31/4C

Pet, recovery | Pct. manganese
Footage Weight, grams Total Adj.
From To Feat Core | Sludge § Core { sample Core | 51dg. | Ave.
4] 6 [ 42
& 11.5| 5.5 67 .
11.5 | 31.5] 20 50
L5 | 57.5( 26 78
57.5 | 100 42,5 n
100 116 16 72
116 129 13 97
129 144,51 15.5 62
44,5 | 181 36.5 27
18 188,8| 7.8 0
188.8 |192.3| 3.5 8,380 0 iy 0.9
192.3 | 198 5.7 | 1,818 . 4O |, 90 2,9 2.6
198 203 5 4,150 | 5,960 104 2 12.8 8.7 |10.4
203 208 3 3,838 | 5,247 96 109 13.4 13.4
208 a3 5 4,054 | 3,898 101 =95 10.5 }10.2 ]10.35
213 218 5 3,565 | 5,9%0 83 106 1.8 |10.4 |10.9
218 223 5 3,237 | 4,000 8l a7 L,2 b1 L1k
223 228 5 2,714 | 5,780 68 102 5.2 bk boé
228 233 5 2,220 | 5,230 56 a9 5.7 4.8 5.0
233 238 5 4,473 760 112 63 2.3 1.7 2.2
238 243 5 2,165 114 1.2 1.2
243 248 5 2,140 980 113 58 3.4 2,5 3.1
248 253 5 2,132 | 1,386 12 66 2,1 1.3 1.8
253 258 5 2,210 116 1.9 1.9
258 263 5 1,502 115
263 | 268 5 1,491 | 1,644 78 58 3.0 | 1.6 | 2.3
268 273 3 1,400 | 3,811 73 98 2,0 1.7 1.8
273 278 5 1,835 96
278 283 5 691 bh
283 288 5 1,22 62
288 293 5 3,755 0 1.0 1.0
293 298 5 1,020 | 7,123 72 2.8 1.4 1.k5
298 333 35 59 Not assayed
333 | 576 [2h3 (28 runs) 2 i | o.asl
1/

Weighted sludge averags.

percent manganese.

2207
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. Location:

Assay lop - diamond drill holes No, B=2

Artillery Peak Project 303

Altitude of collar: 2,412 feet
Started: 12/3/40

On Maggie No. 9 claim, 330! S, and 115' E, of N.W. corner.
Depth: 248 feet
Finished: 12/14/40

Pct,recovery Pot. manganese
Footage Weight rams Total Adj.

From To Faot Core | Sludge i Core | sample Core | 51dgz. | ave,

0 12.3 1123 1N

12,3} 30 17.7 62

30 as,5 [ 58, 95

8.5 9.5 | & 50

92,5 | 103 10.5 76
103 129 26 &5
129 | 160 g1 16
160 | 187 7 20
187 168 1 ¢
148 170 2 1,200 100 100 13.1 13.1
170 | 175 5 866 52 95 5.6 | 5,1 | 5.35
175 180 5 579 30 a3 11,8 | 10,1 | 10.3
180 185 5 1,134 | 1,442 50 4B 14.8 [ Lhuh | 14.6
185 190 5 1,574 | 7,630 83 170 11.6 (12,4 | 12,24
190 195 5 1,143 60 7.0 9.7 28.75
195 200 5 - ‘368 | 5,658 20 120 L.3| 2.5 242
200 205 5 579 | 4,862 30 95 2.3 3.5 3.1
205 210 5 1,066 | 4,L45 56 % 34| 3.6 3.6
210 205 5 1,64, | 4,613 87 ny 3.1 | 2.4 2.9
215 220 |5 1,478 | 3,873 78 100 2.0] 2.0 2,0
220 225 5 1,611 | 3,588 B5 97 2.0 2.0 2.0
225 230 5 532 | 8,546 28 17 2.7 «8 1.0
230 235 5 4,617 0 a6 1.4 L.4
235 240 5 | 4sbR5 0 83 6.3 6.3
240 245 5 647 | 2,244 34 54 1.0 N 7
245 248 3 1,155 { 1,995 6L 59 2,00 1.1 | 1.3

A casing coupling was lost in the bottom of the hole just before
Coupling

and core were cut at the same time, resulting in poor core recovery.

intersecting the ore,

The coupling could not be fighed out.



R. I. b275

Assay log - diamond drill hole Mo, B~3 - ‘ Assay log - diamond drill hole No, B~
Artillery Peak Project 303 _ Artillery Peak ProjJect 303
~ Location: On Maggie No. 16 claim, 210' 5. and 55' E, of N.W. cormer Location: On Maggie ¥o, 9 cleim, 725' 5. and 40' W. of N.E. corner
Altitude of collar: 2,458 feet Depth: 250 feet Altitude of collar: 2,439 feet Depth: 270 feet
Started: 1/9/41 Finished: 1/21/41 Started: 12/1%/40 Finished: 1/7/41
Pet._ recovery Pot, manganese . Pct. recovery Pect. anese
Footage Weight, grams Total Adj. Footage Weight, grams Total Adj.
From ‘?g’ Feet Core | Sludge { Core | sample Core | Sldg.| ave. From To Feet Core I Sludge | Core ; sample Core| Sldg.| ave.
o 5 5 40 0 16 16 25
5 32 27 100 16 %] 2 37
32 45 13 a L0 {110 70 49
L5 70 25 1.00 _ 1ne |1 1 55
.0 85 15 7 12 | 136 15 27
a5 95 ‘10 76 ‘ : 136 151 15 0
95 | 110 15 80 151 1156.5 | 5.5 I
10 | 125 15 6 156.5 1 160,3 | 3.8] 1,293 | 4,115 32 65 6.9 | 5.0 | 5.45
125 | 130 5 Y Yy . 6 0.5|0.6 | 0.5 160.3{165.3 | 5 527 10,612 13 | 124 3.8 | 6.5 | 6.36
130 | 135 | 5 1/ L/ § ol .5 165,3 116645 | 1.,2| 689 | 1,441 17 2k 3.2 [ 3.4 | 3.4
135 140 5 0 oy o 166.5 | 171.5 5 1,217 | 5,009 30 70 8.3 | 4.5 5ol
0 | 145 5 251 | 4,707 13 93 .8 8 171.5 [176.5 | 5 64 | 5,509 32 | 1L 2.0 | 2,2 | 2.2
145 | 150 5 803 | 4,729 42 | 103 A [ -5 176.5 |'18L.5 | 5 48 | 4,814 2h [ 100 1.3 | 1.3 | 1.3
150 | 155 5 330 | 4,361 17 88 9 .8 .8 181.5 | 185 3.5 533 | 2,682 28 60 2.2 | 2.0 | 2.0
155 | 160 5 368 | 3,945 19 8 1.3}1.7 | 1.6 185 190 5 964 | 3,398 51 82 2,119 | 2.0
160 | 165 5 14 | 5,892 6 | 112 6.2 4.3 | L34 190 | 195 5 | 1,652 | 4,240 87 | 110 2.6 | 2.0 | 2.2
165 | 170 5 693 | 3,108 | 37 | T 2.413.0 | 2.9 195 | 200 5 1 1,k29 | 4,206 | 75 | 105 3.3 |31 | 3.2
170 | 175 5 900 | 3,560 &7 83 2.4 (.7 | 1.8 2000 | 205 5 82 | 5,548 Lt 105 2.8 | L2 | 1.3
175 | 180 5 1 1,204 | 2,939 6l 78 2.2{2.2 | 22" 205 |=210 5 Le2 | 6,205 25 | 125 o2 5 «56
180 | 185 "5 715 | 4,562 3¢ 99 2.4 (1.9 | 2.0 210 | 215 5 L26 | 2,005 22 45 1.0 | 1ab | leb
185 | 190 5 | 1,258 | 4,197 66 | 102 2,7]2.2 | 2.4 215 | 220 5 50 | 2,73 3 52 1.3 | 2.3
150 | 195 5 | 1,062 | 3,898 56 93 5.013.5 | 3.8 220 |28 5 354 | 3,148 19 65 8| 1.7 | 1.6
195 200 5 L1z | 4,663 25 96 2,3 {2.2 | 242 225 | 230 5 510 | 7,391 27 | 148 1.2 | 1.2
200 | 205 5 .| 4,853 0 91 1.3 | 1.3 230 | 235 . 5 & | 5,7 32 | 19 6.3 |'2.0 | 2.4
205 | 210 5 177 | 5,347 9 | 103 l.2{1.2 | .2 235 | 240 5 465 | 4,909 2 | 100 3.8 | 2.6 | 2.7
20 | A5 5 5,322 o 9% Hlh | Lk 2.0 |28 5 1,528 | 2,858 80 &z 9 | 1.0 | 1.0
215 | 220 5 29 | 5,359 2 | 0 1. | 1 245 | 250 [ 589 | 4,847 31 | 102 1.4 | 1
220 | 225 5 635 | 4,736 33 | w0 3.3|1.7 | 1.9 250 | 255 5 11,579 | 5,59 83 | 134 1.8 | 1.8
225 | 230 5 309 | 4,465 | 16 89 4.5 3.4 | 3.5 255 | 260 5 | 1,620 | 5,335 g5 | 130 lab | Lok
230 | 235 5 67 | 5,024 3 39 2,0 | 2.0 260 | 265 5 | 2,002 | 3,83 | 100 | 109 7 7
235 | 240 5 3,895 0 73 1.1 | 1a 265 |20 5 | 1,954 | 3,089 | 200 94 o ok
240 | 245 5 [ 1,116 | b,665 59 | 108 3 .6 .5
Ri5 250 5 978 | 2,815 51 T b1 .9 .8

1/ Core.and sludge not weighed in waste.

2207 _ . o - 33 -



R. I. k275
Aesay log - dlamond drill hole No, B=s

Artillery Peak Project 303 ) -
Assay log - diamond drill hols No. B-5

Location: On Maggle No. 12 c¢laim, 245! S. and 140' E, of N.W., corner. Continued
Altitude of collar: 2,480 feet Depth: 528 feet
Started: 1/11/41 Finished: 2/3/41 Artillery Pesk Project 303
oot Pct, recovery Pet Anese i Pol, Tecova Pet. ansge
Foctage '} _Veight, grams Total Adj. i Footage Welght, grams [Total Ad).
From [ To_ TFeet | Core | Sludge § Core |eample | Core | Sigg.] ave. From | To [ Feet § Core | Sludge } Cors [sample | Core s |ave.
.0 5 5 o | R R 295 300 5 0 39 0.6 | 0.6
S 24 0 300 | 305 5 o A T 7
- 29 3.5 b5 82 305 | 310 5 % | 116 1.5| .8 | L0
D5 | ub 10.5 59 310 | 35 5 5, b 9 | 99 161 .9 | 11
& | 46 2 50 35 | 320 5 56 | 46 - | 3.6 .6 | 1.6
b 55 9 33 320 | 325 5 78 | 52 1.3 1.0 | 11
55 | 118 63 . &8 325 | 330 5 0 .7 7
18 136 18 3 . 330 | 335 5 1, 542 0 19 L3 | L3
136 | 140 4 100 Toh 335 5 4,409 0| 53 11 | 1.
LU0 | 145 5 6,632 26 92 9.82 340 | 35 5 0 ) 9 -9
W5 | 150 5 2,371 16 36 i 35 | 350 5 o 63 1.0 | 1.0
150 | 155 5 4y 241 20 60 8.1 350 | 355 5 3,17 0| 38 1,0 | 1.0
155 | 160 5 0 17 8 46 355 5 2,318 0} 28 1.0 | 1.0
160 165. 3 3,604 a 53 5.65 360 365 3 4,042 O | 49 -9 +3
165 170 5 7,815 1% | 1m 3.4 35 | 370 5 0
176|175 5 9,035 1 | 107 2.8 370 | 375 5 0
175 |180 5 2660 0 | 258 2,0 375 | 3s0 5 0| ; N b
180 185 [ 1,487 16 26 1.3 385 5 0| R T |87
185 | 200 15 o] o] ‘ 385 | 390 5 3,335 0| %0 . 6
200 | 208 5 10,963 0 | 1n L1 |11 390 [ 395 |. 5 , 782 0| 3 .5 5
. 205 a0 . 5 0 0 ‘ 395 5 .0 LB 1.1 1.1
20 |25 5 12 22 1 | W3 400 | 405 5 6,150 o| 7 o5 +5
A5 20 5 9,500 0 | 1s 1 -9 .9 405 | L0 [ 2,832 0| A 1.2 | 1.2
220 | 225 5 o | 34 1.5 (1.5 ~410 | 5 5 o | .9 9
25 |23 5 6,558 0 . 8 K5 | 420 5 3,466 W | 5 .5 .9 |11
230 235 5 9,925 72 | 153 3 S| b 420 | 425 5 5,790 00 [ 93 29| .9 | 2.9
235 | 240 5 5,610 90 | 105 .2 . .5 425 | 430 5 2,089 0| 25 1.0 | 1.0
2h0 | 245 5 76 iy als g1 .5 B30 | A3 5 2,920 o | 35 L1l | 1.1
25 | 255 5 22 15 .3 b .5 L0 | LS 5 5,175 80 | 86 1.0 | 1.0 | 1.0
255 | 260 5 62 27 . 4] W5 | 450 5 700 % | 0 4] 1.2 | 10
280 265 5 - 62 23 3 «3 3 £50 | 455 5 3,235 6 39 1] 1.1
265 270 5 52 n -3 «5 b U55 465 10 » 700 8| 5 5112 |1
270 275 5. 52 a oh o5 ] L5 475 10 Hb8 0 hl 9 -9
275 | 280 3 1,937 14 29 -3 o5 . 475 | 485 10 1,588 o 19 -8 o8
280 | 285 5 14 1% B[ .5 h85 | 495 10 1,53 0| 18 9 .9
285 290 5 24 k5] 5 A | o5 495 | 505 10 1,849 o 2 .8 .8
290|295 5 24 24 2| .2 505 | 515 10 2,989 98 | 64 5] .8 7
55 | 525 10 - 2,k o 2 7 o7
‘ 525 | 528 3 2 | %0 | .8 %
2207 : ' - 3%



R, 1. k275

Agsay log - diamond drill hole Ne. B-7

Assay log - diamond drill hole No, B-6 ] !
Artiliery Peak Project 303

Artillery Peak Project 303
Location: 775" S. and 3C0' E. from N.W, corner of ssction 32.

. Location: On Maggie No, 12 claim, 760! S, amxd 30' E, of N.W, cormer. Altitude of collar: 2,488 faet Depth: .250 feet
Altitude o{/ eoz}lgrz 2,477 feet. Depth: 2;2/ feet Started: 2/1/41 Finished: 2/10/41
Started: 1/22/41 Finished: 2/1/i1 -

Fet. recove Pct. manganese . Pct. recovery Pct. anege
" Footage Weight, grems Total AdJ. Footage Weight, grame Total A3
Fron To Feot Core | Sludge { Core |sample Core [Sldg, | ave, From To Feot Cors | Sludge §{ Core |zample Core |Slcg.| ave.
0 23 23 80 0 2 2 100
23 80 57 95 2 L8 46 76
80 92 12 95 48 (] 12 100
2| % 2 813 |3 2
123 | 130 2 25 11 | 115 4 2,995 15 87 1.7 1.7
130 | 135 5 65 | 3,398 5| 65 1.0 | 1.0 115 | 120 "5 | 1,243 | 4,401 65 | 106 20,7 [16.5 (17.4
135 | 136 1 L0 | 2,805 60 1.4 | 1.8 | 1.7 120 | 125 5 602 | 4,548 32 96 13.8| 8.3 | 8.93
136 | 10 4 3% 6.5 6.5 125 | 130 5 233 | 4,296 12 Bi 16.1| 5.8 | 6,33
140 145 5 382 | 3,425 20 n 3.7 ] 2.3 2.4 130 135 5| 1,039 | 3,136 55 78 2.9] 3.3 | 3.2
1,5 | 150 5 26 | 3,780 I B 1.3 [ 1.5 | 1.5 135 | 140 5 500 | 2,149 26 49 2.7] 3.1 | 3.0
150 155 5 93 | 4,h%0 5 86 l.k | 1.5 a5 140 145 3 595 | 4,157 3 89 2,6( 3.6 | 3.4
155 | 160 5 27T | 5,573 15 | 108 21 (1.0 | 11 145 | 150 5 452 | 3,813 2l 8 3.0| 3.0 | 3.0
160 | 165 5 L0 | 4,h70 2| 84 12,9 | bob | Lob8 150 | 155 5 402 | h,868 2 99 3.0 2.8 | 2.8
165 | 170 5 20 | 4,180 1| 78 1645 | 3.7 | 3.76 155 | lé0 5 3,705 0 &9 2.9 | 2.9
170 | 175 5 46 | 6,587 3| 124 16 [ 1.3 | 13 160 | 165 5 46 | 4,825 2 % B3| .
175 | 180 5 243 | 6,770 13 |1 5 | 1.3 | 1.2 165 | 170 5 5,593 o | 104 1.3 | 1.3
180 135 5 870 | 5,179 6 | 113 1.1 | 1.5 1.4 10 175 5 86 | 4,679 5 &9 1.3 | 1.3
AR 1Eid I S ECO A R T R S A b
190 LO9 . , . .
195 5| oy ke | W] %8 30 25 | 2 185 | 1% 5| 209 ldo3s1 | 16| a7 48| 3.5 | 3.6
195 | 200 5 | 1,07 | 4,120 53 | 96 2.7 |21 | 2.2 190 | 195 5 99 | 3,873 5 7h 1.9 | 1.9
200 ' 1.3} 195 | =200 5 650 | &, 3 | 105 2.7 1.8 | 1.9
205 |5 670} 3,350 " w 1.0f| 12 | 1.2 200 | 205 5| S | b 48 317 2% i? ig
205 309 2 205 | A0 5 | 1,13 ,037 ) 3| 1. .
| 210 5 1,110} 2,910 " A 2.3} 1.8 | L3 20 | a5 5| 1216 | 3,085 6 | 80 1.5| 1.5 | 1.5
20 | A5 5 | 1,367 | 3,173 72 | 85 S 9 .8 25 | 220 5| 1,601 | 2,510 85 77 1.3| .8 |11
215 | 220 5 | 1,366 | 2,115 12| 68 S| .9 .7 220 | 225 5 830 | 2,575 Ve &4 9| W9
220 | 225 5| 1,166 | 3,5 61 86 I - 225 | 230 -5 907 | 2,552 L7 65 S| 9
225 | 230 5 940 | 3,5 50 | & L) 8 .76 23 | 240 10 | 2,764 | 4,257 73 45 4| .8
2 235 - 5 | 1,226 | 1,424 65 50 oh 7 .56 240 250 10 | 1,274 | 5,319 "3 123 <7 7
30 3 H ] 21
235 | 125 .
R el I R e
5 . . .
25 | 250 5 479 | 2,265 251 5 2| . .53

2207 - 35 -
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R. I. k275
) Assay log - diamond drill hole No, B-1l
Assay log - diamond drill hole No, B-8 - j ]
- Artillery Peak Projact 303
Artillery Peak Project 303 -
Location: On Maggie No. 22 claim, 520' 5, and 160' E, of N.W. corner.
Location: 3%0' S, 670" E. from N. W, corner of section 32, . Altitude of collar: 2,584 feet Depth: 180 feet
Altitude of collar: 2,514 feet : Depth: 250 feet Started: 3/27/41 : Finished: &4/1/41
Started: 2/5/41 Finished: 2/11/81 ) : ) .
Pct. recovery { Pct. ATase Pct. recovery Pet. alresn
Footagze Weight, grams Total Adj. Footage Weight, grams . Total Adj.
Fromw To Feet Core [ Sludge  Core [sample Core | 51dg, ave, From | To Feet ore | Sludge : Core )sample Core )Sludge | ave.
0 10 10 80 ) 0 13 13 a5
10 91 - | 8 45 ’ 13 26 13 : 86
91 “95 b 298 75 - 26 53 27 86
95 100 5| 2,398 | 3,570 60 7 © | 0.6 53 60 7 80
200 | 105 5 | 1,070 | 7,176 27 99 2.4 | .8 60 8l 24 83
105 110 5 602 | 6,469 32 131 1.1 ol ' 84 | 100 16 56
1106 115 5 837 | 3,243 hh 76 b7 | be5 | ba53 100 126 26 55
115 | 120 5 355 | 5,631 1% | 12 4.2 |43 |4.29 126 | 134 8 150 | 7,826 26 | 155 0.6 | 0.6
120 | 125 5 L5k | 4,656 24 96 5.8 | 3.9 | 4.07 ~ 134k | 14O 6 840 | 5,820 4| 124 1.05 | 2.6 | 2.4
125 130 5 560 | 5,730 - 29 117 1.2 [1l.4 | 1.4 L0 145 5 T34 | 4,490 39 98 2,7 body 415
130 135 5 44 | 4,954 22 100 2.0 (1.6 (1.6 145 150 5 - 663 | 4,024 35 87 2.8 2,2 2.3
135 140 51 863 | 4,068 46 92 2.3 | 2.6 | 2.8 150 155 5. | 1,170 | 3,438 62 86 1.3 3.1 2.7
10 | 145 51 1,049 | 3,340 55 82 3.0 (3.0 (3.0 155 160 3 38 | hhid 2 84 - 1.5 1.5
145 | 150 5 141 | 4,676 7 % 3.8 [3.6 |3.6 160 | 165 5 114 | 5,830 6 | 11 1.2 | 1.4 | 1l.4
450 | 155 5 ho2 | 4,122 21 85 1.8 (2.4 |2.4 165 170 5 4O | 4,419 2 83 1.9 1.9
155 160 5 731 | 5,115 3B 109 1.6 1.9 |1.9 170 175 5 197 | 4,565 10 89 1.5 1.4 1.4
160 165 5 851 | 4,095 45 9l 2.0 j2.2 |22 175 180 .5 6,058 0 113 1.1 1.1
165 | 170 5 | 1,120 | 1,845 59 55 2.7 123 |24 ‘
i 175 5 628 5 180 33 109 1.2 |1.9 |l.82
175 180 511,115 1 59 2 L4 |1.9 1.7
180 185 5 99 | 3,998 5 76 3.0 | 2.3 |2.3
185 1%0 5 156 8 3 4.0 (2,3 (3.5
1%0 195 5 180 | 4,867, 10 9k 3.5 |13 |1.37
195 200 5 849 | 1,766 45 49 1.0 9 93
200 | 205 -5 11,257 | 2,334 66 67 .7 i o7
205 a5 10 | 3,016 | 1,129 79 50 o7 N -7
<15 225 10 | 2,380 | 1,397 63. 45 o4 .8 .6
225 235 - 10 | 2,063 | 2,679 54 57 -9 -5 i
235 245 10 | 1,863 | 2,182 49 50 .7 o] N
il PV s | 1 a0 | s | e U1 7 o
2207 - 36 -



" "R, I. 4275
T Ams - =
(N ] Artillery Peak Project 303
SR : Artillery Peak Project 303 . , : -
o Iocation: On Maggle No. 14 claim, 400' N. and 260' W, of S,E, corner
Location: On Maggie No. 15 claim, 665' S. and 225" E. of N.W. corner. At e of collar: 2,504 fest Depth: 183 feet
Altitude of collar: 2,534 fest Depth: 261 fest 5t : 3/10/8) : Finished: 3/17/i1
- Started: 2/13/41 Finished: 2/22/41 :
! Pct, recove Pot. manganese Fet. recovery] Pct, manganess
. Footage Weight, grams Tot.al Adj. Footage Weight ,grams ta Adj.
From | To Fest Core | Sludge | Core |samnls Core | Sldg.| ave. From | To Feet, Core | Sludge )} Core (& 9 Core | Sldg.| ave.
o | 18 18 - 78 0 18 18 72
: 118 | 80 62 Bl B 7 52 56
80 86 6 67 70 81 11 45
g | 9 5 20 81 88 7 29
91 | 106 15 87 as 92,51 4.5 2,143 o 40 C.7T | 0.7
106 126 20 . 33 92.51 98 6.5 353 | 5,354 18 107 12.4 | 6.8 Telh
. 126 | 13 5 19y | 6,810 17 | 134 9.6 | 5.4 | 5.6 98 | 103 5 | 1,005 | 3,186 53 79 5.5 | 5.5 | 5.5
131 | 136 5 | 1,422 | 3,693 Th 95 T3 | 54 5.7 103 [ 108 5 | 1,630 ] 1,520 86 59 6.6 | 7.3 | 6.9
©13 | L 5 803 | 6,136 k2 | 130 2.6 | 3.8 | 3.4 08 | 113 5 816 { 4,084 43 91 hef | 47 | hobB-
Ul | Wé 5 | 1,9 | 3,276 T 87 2.7 | 2.5 | 2.6 13 |18 5 4,915 6 92 7.1 | 3.8 | 3.9
- b 1 15 5 931 | 3,134 49 77 5.5 | 3.2 | 3.5 118 | 123 5 4,608 8 86 9.2 | 6.2 | bl
151 | 156 5 695 | 4,120 37 90 3.7 | 3.2 | 3.27 123 | 128 5 350 | &4,ML15 18 8y 8.2 | 5.8 5.96
156 | 161 5 Ts o |37 : 3. | 3a 128 | 133 5 620 | 4,830 33 | 102 4.3 | 5.8 | 5.63
16l 166 5 5,863 2 110 2,2 2,2 133 138 5 329 | 3,739 17 77 2.8 | 3.5 3.hd
166 in 5 h,381 0 a2 2.3 2.3 138 143 5 : 6,247 (¢ 117 3.0 3.0
17§ 17 5 564 | 5,598 30 115 1.5 | 3.4 3.2 143 148 5 206 | 6,249 10 12 2.2 2.2
176 | 181 5 92 | 5,207 50 [ 115 2,5 | 2.9 | 2.85 8 | 153 5 435 | 4,518 23 93 2.8 | 2.8 | 2.8
181 | 186 5 737 | 3,825 39 85 2.2 (2,3 ] 2.3 153 | 158 5 159 | 5,4u8 8 | 105 3.3 3.2 |32
186 { 191 5 558 | 3,126 29 T 2.8 | 2.6 ). 2.6 158 | 163 5 601 | 4,528 3 %6 2.6 | 3.0 | 2.95
19r | 196 5 5,592 0 | 104 2.8 | 2,8 163 | 168 5 5,923 o |11 2.7 1 2.7
196 | 201 5 126 | 4,019 7 78 2.8 3.6 | 3.6 168 | 173 5 159 | 4,123 8- 80 3.5 | 1.5 | 1.57
201 | 206 5 4,729 o 89 3.0 | 3.0 173 | 198 5 5,095 o) 95 2,0 1 2.0
206 | 21 | 5 275 | 432 14 88 5.1 [ 2.9 | 3.02 178 | 183 5 o | 8,840 0 | 166 1.2 | 1.2
21 | a6 5 3,466 TN 65 1.5 | 1.5
- 26 | 22 5 4,506 [} 84 L | L
20 | 226 5 83 | 3,798 & T 3.0 | 2.0 | 2.0
226 | 21 5 559 | 5,906 29 |12 . b .0
23 | 236 5 305 | 4,502 16 50 1.0 |1 | 1.3
236 | 2 5 T3 | 3,695 37 82 «3 1.3 | L4
2,1 | 246 5 862 | 1,611 45 46 110 |12
246 | 251 5 656 | 1, 35 42 b LT .7
251 | 286 5 | 1,080 | 3,063 57 79 23| .8 5 i
256 | 261 5 {1,160 1 3,074 9 7 |15 | .28
2207 - 37 -




R. I. k275 -
Assay log — diamond drill hole No. B-15

-~ Assay log - dismond drill hole No. B-li
Artillery Peak Froject 303 Artiliery Pesk Project 303
Location: On Maggie No. 9 claim, 190" N. and 160' E. of 5.W. corner Location: On Maggie No. 16 claim, 110' N, and 290' E. of S.W. corner.
Altitude of collar: 2,414 feet Depth: 250 feet Altitude of collar: 2,451 feet Depths: 270 feet -
Started: 3/18/41 Finished: 3/26/k1 Started: 2/24/41 _ Finished: 3/8/Li
Pot, recovery Pet. manganese Pct. recovery Pet. manganese
Footage Weight, grams TTotal Ad3J. Footege Weight, grams Total Adj.
From To Feet re | Sludge } Core |s 8 Core | Sldg.| ave. From TIs Feet Core | Sludge } Core |saople Gore) Sldg.| ave,
[ I ] 10 &0 0 4 4 &2
1o 26 | 16 87 4 21 17 32
26 70 by 75 a1 51 3 45
0 126 54 : 89 5L o 13 69
126 156 30 66 6l 89 25 50
156 166 10 685 110,935 17 140 0.6 | 0.5 0.5 89 106 17 76
166 176 10 15,440 ¢ 185 3 3 106 133 27 63
.};6 lgg 7 724 113,370 18 170 %.0 .5 . 133 ] 145 1.§ . 58 7 0.3 0.3
186 190} 7 2,078} 17,565 | 80 | 287 | 3% | 335 150 | 155 5 4,101 o | 7 3 3
190 195 5 1,45 ] 1,3 60 L6 2.1 | 1.5 1.78 155 165 10 1,446 | 7,925 76 176 ol o
195 200 5 1,211 | 5,168 &4 119 1.9 | 1.5 1.57 165 170 5 1,252 | 2,865 66 78 & oh
200 | 205 5 | 1,767 | 2,825 93 86 3.0 |21 | 2.5 170 | 175 5 | 1,264 | 3,228 &7 82 NA o
205 210 5 2,231 | 4,436 ny 124 2.3 | 3.6 3.09 175 180 5 162 | 4,770 9 92 ol o
210 | 25 5 | 1,941 | 2,37 | 102 81 49 | 3.0 | 3.85 180 | 185 5 178 | 3,285 9 65 +h o
as 220 5 1,582 | 2,046 83 68 3.9 | 2.1 3.88 185 189 b 993 | 5,699 52 125 o5 3
220 225 5 2,012 | 3,010 106 94 1.9 | 2.0 2,0 189 190 1 : 1,157 22 1.8 1.8
225 230 5 2,129 | 2,497 | 112 a7 1.1 |1.5 1.3 190 192} 5 l-/ZOO} 4 55”3 20 %0 5.2
- 230 235 5 363 | 2,969 19 62 L7 | 1.7 1.7 192 195 245 4 9.?3/ * 9.7
235 240 5 298 | 4,782 16 95 2.5 | 2.9 2,8 195 200 5 350 190 12 10 17.5( 5.4 [13.2
240 245 5 1,848 | 3,776 97 105 1.3 | 1.4 1.4 200 205 5 5Th | 4,315 30 91 22.3(12.8 ,[13.9
245 250 5 2,058 | 2,640 108 a8 2,8 |1.8 2.4 205 210 5 975 | 4,230 51 o8 9.4 8.0 8.2
: 210 215 5 682 | 4,739 36 1M 8.2] 6.0 6.26
215 220 5 1,025 | 2,910 54 Th - 4.1 4.1
220 225 5 350 | 3,865 18 80 «6| 3.1 2.9
225 230 5 | 1,160 | 4,601 61 108 3.2| 2.5 2,64
230 235 5 1,35 | 3,556 69 91 1.8| 1.7 1.72
235 240 5 943 | 3,015 50 75 1.5| 1.6 1.57
200 | 245 5 | 1,74 | 3,339 69 a7 2,1 1.7 | L8
245 250 5 1,542 | 3,268 8l 90 2.3 2.0 2.1
250, | 255 5 1,656 | 3,247 a7 92 1.6| 1.6 1.6
2557 | 260 5 "9LB | 2,823 50 70 1l.4] 1.3 1.3
260 265 5 920 | 4,919 L8 109. 1.2| 1.3 1.3
265 270 5 837 | 3,192 Lh 75 Al T oSh
1/ Waste, not assayed, -
2/ Sludge ssmple includes 2 faet of waste; assay not used.
2207 - 38 -



Asgay log - diamond drill hole No. B-17
Artillery Peak Project 303

Location: On Maggie No. 13 cldim, 860' N. and 250" W. of S.E. corner.

Altitude of collar: 2,490 feet Depth: 240 feet
Started: 2/11/41 : Finished: 2/22/41
: Pct, recovery Pet. mangsnese
Footage Welght, grams Total Adj.
From To Faet fore | Sludge | Core |sample Core [Sldg. | ave
0 {103 103 Th ’ )
103 105 2 2,028 0 38 0.6 [ 0.6
105 1o 5 264 ik 5 1.0 1.0
110 15 3 521 27 9 o2 2
116,51 120 3.5 1,704 | 6,312 2 118 1.0 | 1.0
120 125 5 L0 | 4,612 8 a9 le2 | 249 | 2.8
iz5 |13 5 4,673 0 87 Fele | Fube
- 130 135 - 5 4,153 0 78 T | 1.5
135 140 5 4,398 0 g2 48 | 4.8
140 - | 145 5 120 | 3,960 6 76 6.2 | 6,2
145 150 5 3,081 0 58 8.4 | 8.4
150 | 155 5 3,862 0 72 6,2 | 6.2
155 { 3 3,525 0 &6 T5 | 75
160 165 5 2 By ¢] 68 5:5 | 5.5
185 170 5 1,404 ¢ 26 4.2 | b2
170. | 175 5 0 0
175 |} 180 5 L54 2i¢ 8 4,2 ba2
180 | 185 5 287 | 4,597 15 9 43 1 344 | 344
185 . [ 190 5 93 | 5,468 5 | 104 3.6 | 2.6 | 2.6
190 195 5 4,734 0 ag 2.1 | 2.1
195 200 5 Lsg | 3,932 2l 82 2.4 | L4 | L5
200 205 5 | 4,833 0 90 | 15 [L45
205 20 5 4y 340 2 8l 1.5 | 1.5
A0 . Aas 5 5,201 2 97 1.3 | 1.3
25 220 5 160 | 4,033 9 7 2,0 | 1.6 | 1.6
220 225 5 180 | 5,333 10 103 1.0 .8 .8
225 230 5 364 | 3,37 19 70 o3 v )
230 235 5 152 | 2,872 8 -| 57 o7 7
235 240 5 19 | 3,087 10 él ol 9 3
2207
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Location:

Assay log - diamond drill hole No. B-18
Artillery Peak Project 303 7

On Maggie No. 7-A claim, 500" S. and 125' E, of N.W. corner.

. 167

Altitude of collar: 2,451 fest Depth: 310 fest
Started: 2/2L/4 Finished: 3/12/41
Pct, recovery Pet. manganese
_ Footage Weight, o rams Total Adj.
From To Faet Core | Sludge | Core |sample Core | Sldg.| ave,
0 30 30 86
30 100 70 a3
100 128 28 85
128 | 4L 16 as '
Lhh 53 1.9 100
153 157 4 3,408 10 65 2.2 | 2.2
157 162 5 6,062 2 113 5.8| 7.9 | 7.9
162 187 5 5,423 0 101 5.2 | 5.2
172 3 25 | 6,705 2 126 1L,7| 3.6 | 3.58
172 177 5 6,957 4 130 .T] 2.0 2.0
17 182 5 6,256 0 117 2.9 1 2,9
182 187 5 470 | 6,218 5 125 1.5 | 2.0 | 1.97
187 192 5 75 | 6,175 4 117 211 2.0 2.0
192 197 5 231 | 5,988 12 116 1.6 2.1 | 2.08
197 202 5 6,392 i 119 1,9 2.9 | 2.9
202 207 5 4,824 b K Ak | 3.5 | 3.5
207 25 8 5,605 0 105 3.3 | 3.3
215 220 5 609 | 5,470 32 14 2.6 | 2.9 | 2.87
220 225 5 690 | 4,596 36 9% 1.7} 3.0 | 2.84
225 230 5 431 | 5,075 23 103 2.0 3.1 § 3.00
230 235 3 32 | 4,170 17 84 . 1.5 1 1.5
235- F 240 5 621 | 3,887 33 &i 1.2 1.7 | 1.63
250 245 3 515 | 4,524 27 94 1.0 | 1.0
25 250 5 575 | 3,418 30. 76 -9 9
250 255 5 121 | 2,841 7 56 2 2 2
255 | 260 5 259 | 1,177 10 27 .1 .l .1
260 265 5 511 | 2,159 27 50 1.3 9 98
265 270 5 628 | 2,256 33 5y 1,3 | 1.2 | 1.2
270 | 275 3 600 | 1,478 32 ] 3 o3
275 280 5 520 | 2,167 Py L) I .3
280 | 285 5 130 .| 2,485 T 49 A oh
285 290 5 : 6 L/1.4 | 1.4
290 | 295 5 333 18 6 1.6 | 1.6
‘295 300 5 " 1.2 | 1.2
- 300 305 5 b .6' N

1/ Low grade material, split of sample retained for aseay.

-



K. I. 42718
Assay lop -~ diamond drill hole No, DH-3

Assay log - diamond drill hole No, DH-h
M. A. Hanna Co.
M. A, Hanna Co.
Artillery Peek deposit
Artillery Peak deposit

Location: "On Maggie No, 12 claim, 5174 §. and 20' W, of N.W. corner,

‘section 32, ] Locatlon: 1,350t S8, and 1,820' E. of N.W. corner, Section 32,
Mtitude of collar: 2,493 feet : Depth: 406 feet Mtitude of collar: 2,547 feet Depth: 375 feet
Started: 10/8/36 Finished: 11/4/36 Started: 11/4/36 . Finished: 11/28/36
Footage Percent core Percent manganese — Footage Percent core Percent manganese
From To Feet recovery Core | Sludge Combinedl-/ From To Feet recovery Core | Sludge |Combined
12 126 5 a8 14,20 | 10,16 11,92 s 120 5 40 1.9% 2,92 2,69
126 131 5 72 9.84 | 9.58 9.68 120 125 5 0 2.47 2.47
13 136 5 52 “1.55 8,10 7.93 125 130 5 o] 2.89 2,89
136 41 5 W7 16,90 8,90 10.88 . 130 135 5 17 3.87 2,58 2,69
141 146 5 75 11,57 | 1.4 12,09 135 140 5 29 2,33 1.83 1.%0
b 151 5 65 2.3 2.50 244 140 145 5 32 .40 1.94 2,21
. © 145 150 5 27 Th 8.04 1.86
155 158 3 30 - 347 | - 347
165 170 5 L8 2.10 - 2.10 -
202 206 & 45 L8 | - 4.88 170 175 5 33 1.64 - 1,64
177 180 3 0 2,52 2.52
229 234 5 58 2.65 - 2,65
242 | 245 3 42 2,02 | - 2,02
249 253 4 Vi 2.04 - 2,04
260 265 5 88 6.85 - 6.85
265 270 5 13 1,62 1.92 1.91
270 | 275 5 as 2,36 | 3.88 3.03
275 280 5 43 3.60 2,92 3,06
280 285 5 32 3.60 2.30 2.57
310 315 5 58 4.0 - 4.0
320 325 5 58 4.0 - .0
327 | 330 | 3 57 2.9 | - 2.9
L 330 335 5 Q - 1.16 1.16

Core and sludge anmlyses coubined by volume calculation, based
on percentage of core recovery, (This method is used in all
Hanna Co. logs.)

2207 ' © -bo -

W
-



R. I. %275

Ass

M. A. Hanna Co.

Altitude of collar: 2,423 feet
Started: 12/29/36

Artillery Peak deposit

ic - diamond drill hole No. DH~6

- Iocation: 1,240' S, and 1,780!' W. of N.W, corner, section 32,

Depth: 288 feet
Finished: 1/20/37

Percent mansanese

: ' Footage Percent, core

From | To | Feet Tecovery Core | STudge |Combined

o 235 | 237 | 2 83 3.70 | - 3.70

N 2 Barre .

333 21.32 A ® w0 2,20 | 1.82 1.50

‘242 | 247 | 5 87 1.04 | 1.06 | 1.06

TR 247 | 252 5 86 1.79 .99 1.34

: 252 | 260 Barren

v 260 | 265 5 37 3. | - 3.7h
265 | 270 5 20 2.91 | 4,08 3.98

2207

- 41 -

Assay log - diamond drill hole No. DH-7

‘M. A, Hanna Co,

Artillery Peak deposit

“

Location: 980" S. and 1,060' W, of N.W. corner, section 32.
Altitude of collar:
Started: 1/23,

/37

2,436 fest

Deptr 233 feet
Finlshed: 2/7/37

Footage - Percent core Percent, anese
From | To | Feset recovery Core | Sludge | Combined
176 i 2 50 23,32 | - 23,32
178 183 5 12 3.8 4.63 4,57
1183 188 5 60 22.23 | 21,14 21.38
183 193 5 82 - 254,07 | 21.89 22.80
193 198 5 Lo 22,92 | 14.54 16,18
198 203 5 20 T.72 9.78 9.57
203 208 5 25 1.69 T.92 6.9
2208 212 L 70 8,08 - 8,08

Diamond dril_l hole No, DH-8

Location: 1,780' S. and 740' W, of N.W. cormer, ssction 32
Altitude of collar:
Started: 2/9/37

2,466 feet

Depth: 257 feet
Finished: 2/21]3'{

Footage Parcent core Fercent Anege

From Ta Feet T8COVEry Core | Sludge | Combinad
196 201 5 8 h.78 2,2 2.3
201 207 Barren

207 AV - 23 3.99 2.8 . 2.93
212 217 5 60 L2l 5.04 4.83
217 222 5 30 1.46 2.7 2.60
222 227 5 17 8.85 5.69 5.91
227 232 5 17 1.20 3.£0 343




R, I.

Location:
Altitude:

hats

Started: 2/22/37

M. A. Hanna Co.

Artillery Peak deposit

Assay log ~ diamond drill hole No., DH-9

1,045% 8, and 660" E, of N.W. corner, section 32,
2,466 feet.

Deapth: 325 feet

Finished:

3/13/37

) Footaau Percent core Percent manganese
From To Feet Recovery Core Sludge Combined
101 105 4 63 1.25 - 1.25
105 110 5 10 3.9 - 3.9
110 114 L 7 7.98 3.18 3.3
114 115 1 8,67 3.68 4,67
115 120 5 25 1.0 9 291
120 125 5 .10 2.05 1.46 1.49
125 130 5 50 -1.55 1.20 1.29
130 135 5 20 247 1.53 1l.52
135 140 5 20 1.74 295 1.02
140 145 5 28 1.82 2.82 2.70 -
145 150 5 3 1.18 +5h b6
150 155 5 o] My .7
155 160 5 37 2.8 1.51 1.70
160 165 5 o W59 .59
165 170 5 0 b Wb
170 175 5 0 51 «51
175 180 5 Q 1.39 1.39
180 185 5 28 1.80 1.80
185 190 5 0 2,25 2,25
190 195 5 15 1.56 2.10 R.06
232 235 3 57 5.32 - 5.32
235 240 5 : 30 3.28 - 3.28
240 2hdy b 34 1.56 1.97 1.9
244, 250 [ 17 5.08 - 5.08
260 265 5. 0 2,12 2,12

2207
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M. A, Hanna Co.

Artillery Peak deposit

Assay log — diamond drill hole DH-1O

Location: 295' S, and 1,420' E. of N, W. corner, section 32
Altitude of collar: 2,565 feet

Depth: 275 fest

Started: 3/13/37 Finished: 3/26/37
Footage Percent core Percent manganese
From To Feet recovery Core Sludge | Combined
89 92 | 3 8 2.25 | 3.87 3,69
92 97 5 33 1.04 - 1.04
101 102 1 33 5.97 - 5.97
102 107 5 45 2.80 - 2.80
115 120 5 (v} 3.0 3.0
120 125 5 o] 2,6 2,6
125 130 5 1] 2.0 2.0
208 210 2 73 2.70 - 2.7
210 25 | 5 78 2.50 - 2.50
22/, 235 1 T3 3.50 - 3.50
250 255 5 23 3.87 - 3.87
255 260 5 18 1.18 3.25 3.01
260 262 2 0 3.65 3.65
262 265 3 ¢ 2,85 2.85
265 266 1 v 5.85 5.85




R. I. h2ys

Assay log ~ diamond drill hole DH-11
M. A. Hanna Co. '
Artillery Peak depoait
Location: 520! N, and 530' E. of N.W. corner, section 32,

Altitude of collar: 2,564 feet Depth: 180 feet
Started: 3/27/37 Finished: 4/9/37

Footage Percent core Parcent manganese
From To Feot Tecovery Core Sludge Comblned
100 105 5 70 13.0 4,60 10,13
105 1o | 5 38 6.57 | T.52 7.35
1no 115 5 56 5.17 Lo55 b.TL
125 130 5 86 2,92 3.17 3,05
130 135 5 0 : 2.80 2.80
135 140 5 Th 2,66 3,00 2.88

Diamond drill hole No, DH-12

Location: 30' N. and 860! W. of N.W, corner, section 32,

Atitude of collar: 2,460 fest Depth: 221 feet
Started: &/9/37 Finished: 4/27/37
Footage Percent cors Percent manganess
From To Feet recovery Tore | Sludge | Combined
150 155 5 70 3.48 - 3.48
15 | 180 | 5 29 2,30 | - 2,30
160 162 2 10 - 6.02 h11 L.19
162 167 | 5 25 3.03 | 6.27 - 5.9
167 172 5 28 5.66 bbby heb
172 177 5 0 2.98 2,98
177 la2 5 o 1,32 i.32

2207

Assay log - dismond drill hole DH-13
M. A. Hazna Co.
Artillery Pesk deposit
Location: 450' S. and 1,380" W. of N.W., corher, ssction 32,

Altitude of collar: 2,435 feet Depth: 216 fest
Started: 4/27/37 Finished: 5/6/37

Footage Percent core Percent ANe S8
From To Feet racovery Core Sluige Combined
160 165 5 60 14.5 8,38 . 10.2
165 170 5 87 8.92 8.04 8.4
170 175 5 L3 10.4 8.48 8.8
175 178 3 47 3.19 1.9 2,98
laL 185 b 37 Le5 15
185 190 5 63 2.42 2.h42
190 200 10 51 5.22 5.22
200 205 5 25 12.5 iz.5
205 ‘206 1 ° 2,78 2.78
Diamond ‘dril) hole No, DH-21

Location: On Maggie No. 6 claim

Altitude of collar: 2,419 feet Dapth: 367 feet
Started: 5/26/3% : : Finished: 6/15/39

Fﬁotgge Percent corek Percent manggnese

From To Faet recovery Core Sludge Combined
293 295 2. o) . 249 2.49
295 300 5 W 1.93 1.96 1.9
308 310 2 0 6.5 6.5
310 314 4 23 16.7 16,0 16.0
314 n9 3 17 244 20,6 -20.9
19 324 5 0 12,9 12,9
324 329 5 0 T3 . Ta3
329 334 5 0 8,98 8,9
34 BT | 3 0 110,37 10,4
37 339 2 0 4,98 5.0
339 5 0 4.10 4.1
349 sk | 5 10 5.92 | 6.38 | 6.2




R. I. 4275

Assay log - dismond drill holg DH-22
M. A. Harma Co.

Artillery Pesk deposit

Location: Om Maggle No. 7-A claim.
Altitude of collar: 2,497 feat

Depth: 265 feet
Started: 2/6/40

Finished: 2/24/40

Footage Percent core Percent manganese
From To Feet recovery Core Sludge Combined
159 162 3 50 9.08 | 5.82 | 4.6
164 169 5 22 2,80 4,57 4.36
18 | 186 | 5 & 23.05 | 12.00 12.21
186 191 5 0 Lha 76 14.76
191 195 b 30 27.56 13.33 15.33
200 202 2 0 3.23 3423
205 210 5 o} 6.42 642
210 215 5 10 9.54 4.53 473
215 220 & 0 2.82 2.82
220 225 5 0 2.73 2,73
228 230 2 Q 3.25 3.25
230 235 5 Q 2,29 2,29

Diamond drill hole No, DH-23

Locatien: - On Muroc clalm.

Altitude of eollar: 2,510 fect _ Depth: 388 feet

No assay log avallable,

Diamond drill hole No. DH-2h

Location: On boundary between Monroe No. 1 and Ko, 2.
Altitude of collar: 2,593 feet, Depth: 291 feet
Started: 3/10/40 Finished: 3/21/40

cotace Percent gore Percent manganese
From To Feet recovery Core Siudge Combined
166, 170 5 o TP 7%

2207
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Assay log - diemond drill hole No. DH-25

M. AL Hm Co.
Artillery Peak deposit
Location: 175t N, and 160" W. of §.E. corner of Murce No. 3.

Altitude of collar: 2,58) feet Depth: 265 feet
Started: 3/22/40 Finished: 3/31/40

Foctage Percent core Fercent manganese
From To Feet recovery Core | Sludge Combined
210 25 5 0 1.9 1,91
215 220 5 0 3.2 3«21
220 225 5 0 2.66 2.66
225 230 3 0 3.13 313
230 235 5 0 1.84 1.84

Diamond drill hole No. DH-26

Location: 60' due north of 5.E. corner Minnesota No. 7 .
Altitude of collari 2,734 feet Depth: 255 feet
Started: 4/1/40 Finished: 4/$/40

. Footage Percent core Percent manganese
From | To Feet recovery Core | Sludge | Combined
137 140 3 0 ) 4.05 h.05
Lo 145 5 o 2,96 2.96




R. I. 4275

Assay log -~ diamond drill hole DH-27

M. A. Hanna Co.
Artillery Pezk deposit
Location: 240! S. and 300" E. of N. W. corner Maggie No. 14

Altitude of collar: 2,551 feet Depth: 275 feet
Started: 4/10/40 ; Finished: 4/19/40
Footage Percent core Percent manganese
From To Feeot recovery _ Core Sludge Combined
143 148 5 C 7.96 7.96
148 153 5 0 7.97 797
153 155 2 0 6.22 6.22
159 161 2 0 8.29 8.29
163 168 | 5 0 9.43 943
168 173 5 10 33.10 | 30.65 30.70
173 178 5 10 30.65 | 26.20 26.35
178 183 5 0 ' 5.78 5.78
183 188 5 0 5.12 5.12

Diamond drill hole 'No. DH~28

Location: 200" S, and 100! E. of N.W. corner Maggie No. 13

Altitude of collar: 2,532 feet Depth: 295 feet
Started: 4/20/40 , Finished: 4/30/40
Footage Percent core Percent manganese
From To Feet recovery Core Sludge Combined

240 244 4 0 _ 1.9 1.9

2207 - 45 -






