Arizona Geological
Sul‘vey CONTACT INFORMATION

Mining Records Curator

Arizona Geological Survey

) 1520 West Adams St.

12 5 / Phoenix, AZ 85007

602-771-1601
Years http:/ /www.azgs.az.gov

]_ 8 8 8—2 O 1 3 inquiries@azgs.az.gov

The following file is part of the
Arizona Department of Mines and Mineral Resources Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.



PRINTED: 12/11/2002

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: BORIANA
ALTERNATE NAMES:
MOHAVE COUNTY MILS NUMBER: 513A

LOCATION: TOWNSHIP 18 N RANGE 16 W SECTION 13 QUARTER SE
LATITUDE: N 34DEG 56MIN 12SEC LONGITUDE: W 113DEG 54MIN 56SEC
TOPO MAP NAME: WABAYUMA PEAK - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
TUNGSTEN
COPPER SULFIDE
MOLYBDENUM SULFIDE
GOLD LODE
SILVER
FLUORINE FLUORSPAR
BERYLLIUM
MICA
LEAD
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ADMMR BORIANA FILE
ADMMR MOHAVE CUSTOM MILL PROJECT
ADMMR AZ INDUSTRIAL MINERAL RPT 2. P 41
ADMMR AZ FLUORSPAR RPT., P 30
ADMMR FLUORSPAR RPT GRANT NO. G0254012
ADMMR BORIANA MINE COLVO FILE
"MINERAL & WATER RESOURCES OF AZ" AZBM BULL
180, P 106, 111, 278, 280, 353
WILSON, E.D. "TUNGSTEN DPSTS OF AZ" AZBM BULL
148, P 11-14, 1941
DALE, V.B. "TUNGSTEN DPSTS OF GILA, YAVAPAI,
MOHAVE CTY, AZ" USBM IC 8078 P 73-84, 1961
MEEVES, H.C. "NONPEGMATITIC BERYL OCCUR IN AZ
CO, NM, UT, 4 ADJ STATES" USBM RI 6828 P 58
BLM UNIT RES. ANALYSIS STEP 3 & R, HUALAPAI
UNIT (ISR-21)
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INFORMATION FROM MINE CARDS IN MUSEUM

ARTIZONA MM-1019 Wolframite & Tungstite
1020 Smithsonite coated with
MOHAVE COUNTY Cronstedtite
1035 Smithsonite coated with
BORIANA MINE Cronstedtite

1044 Wolframite
WLs & 543 A
6- AKA .
Boxinn & (i)




from: W.H. Crutchfield Jr. Mohave County Prospect Assessment Compilation (post 1982)

Name of Mine or Prospéct; Township Range Section [Priority
Boriana Mine 18N 16w 13 dce B
Principal Minerals: 1:250,000 Quad 7.5' - 15' Quad
Wolframite, Scheelite, Molybdenite Prescott Wabayuma Peak
Associated Minerals: District Principal Product
Beryl, Fluorite, Quartz, Chalcopyrite Cedar Valley Tungsten

Type of Operation: County State|Type of Deposit
Underground Mohave Ar. Vein

Ownership or Controlling Interest:
Dye and Bathrick, Kingman, Ar. (1961)6

Access:
on topographic quadrangle.

From Yucca, Ar. proceed 17 miles east on Mackenzie Wash Road, mine is locatec

Structural Control or Geological Association:

veinlets and nearly 5% of some veins."

"The economic minerals occur in narrow quartz veins which follow the foliation of an
elongate roof pendant of phyllite in granite."l

"Fluorite in tungsten bearing quartz-veins in granitic rocks; fluorite forms

Age of Mineralization: Precambrian or Laramide

4) Elevatorski (1978), p. 41.

William H. Crutchfield, Jr., 8 June 1982

Production History Geochemical Analyses

1915-1943 139,000 tons ore produced 1941 1.122 W04

1951-1956 10,000 tons ore reworked dumps 1942 1.12% WO4

1978 Reopened reworking dumpss 1946 assays on dumps:

Thousands of feet of drifts, winzes and

raises Silver Gold Copper Tungsten
1.3 oz/ton .0l oz/ton 2.86% .55%
Tr Tr .31 .17
0.2 Tr .36 .21
Tr Tr .36 .17
0.3 .01 .36 .20
Tr Tr +31 .16
Sample I.D.8 Tin (ppm) Tungsten

80cj4l <5 <2
References

1) ABM (1969), Bull. 180, p. 276-281. 5) Mallach (1979), personal communication.

2) Hobbs (1944), P. 247-264. 6) Dale (1961), p. 73-84.

3) ADMR file, Phoenix, Ar. 7)  Liggett (1979), field reconnaissance

8) Exploration Research Associates Incorporated, 1982, Memorandum to
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MOHAVE COUNTY SPOTLIGHT September 1979

gy P e

from loman Malach Photograph Colleciion: (L)licw Boriana mill on the flats
near Yucca,shoiing one of the entrances,(2) Side view of the Boriana nill,
(3) The otler side of the Doriana rill,vhere tailings enter for oprocessing,
(L) The tailings from Boriana mine ready for the Boriana mill, (5)The concreto
remnants of the old milly,which stood at the same sitey and (63 Nher signs

of the old :mill,

The new Boriana mill is producing tungsten,where
of extracting tungsten from the tailings,

Steam is used in +he process

Ay~ Ww



v
T4,

7

s, ‘a4
Y. /////, , £

o 77

June 1979 N A

H00d News

During his field trips, Malach is visiting places, where recent attempts
were made to reopen mining. A few of such places came to life for a short
time and then all the work was stopped, and now the place appears to be
abandoned.

On May 7, 1979, Malach visited the Boriana Mine, but found no activities
at the mine itself, and the main tunnel caved in. Only two 30 ton canacity
trucks were at the tailings. Malach drove back toward Yucca and on the flatd
where an old mill stood, he located a new fiotation mill in operation. Ac-
cording to the mill general manager, this new plant processes 500 tons of
tailings from Boriana Mine in 24 hours, recovering tungsten only. It is
expected that the supply from the tailings will last up to 2% years. Then
the mill may start operating as a custom ore mill for the recovery of gold
and silver. Could be, also, that the Boriana Mine will be reopened.

Small mine operators and other interested people have a good opportunity
to learn about this new flotation mill. It could take place of the once
proposed custom mill for Mohave County.

Boriana Mining Corporation with the Yucca address operates the new flo-

Yo » i
;//’77/1," SPTN T T
,/// /¢ ‘" % .

tation mill and John McFadyen is the general manager.
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then left the mineralized inclined fissure. The fissure was not encounters
in the 30-foot drift from the 40-foot jevel,

(&3

['he scheelite is associated with arnet epidcta gquartz and cal (.it*—’;.
2> ] F ’ { y
The ore carries trace amounts of Copper QXi.itiS,

J

Boriana Mine
=brildna Mine

The Boriana group of 28 unpatented ]nde claims s in gacs. 7, 13, and
19, R. 15 W., and secs. 12 and 13, R, 16 Woy T, 18 N., ranging in altitude

from 4,950 to 9,750 feet, in the Central part of +he Hualual Monntains. The
mine is accessibje from Kingman by traveling 20 miles south -1 paved U,S,

Highway No. 66 te Yucca, and 16 miles easterly on 4 county-raintained dirt

road (see fig, 31). Yucca, a station on the Atchison, Trpeka and Santa re

railreoad, is the nearest rail point, g‘é property [s osned by Dye and Bathrice
Zm

Mining Co. of Kingman. -
. [ >,

«The Beriana deposit was 1iscoveé%qzqﬂfnze 1904, and was iZquired by
Yucca Tunsten Co,<28/ in 1915, .The ﬁfﬁﬁC&%%vv rked the veins from luts 4

1919 when metal prices declined. ThHe "W TRe” i s AonLroauctive from 1913 to
1929, when it was acquired by Bcrlanfigﬁgﬁé;‘L,. . T8 € onpany much e
velopment work, built ga mill, and main% ;2; PG e tion to 1937 when the
property was }eased t. Molyb-ongm frz;;zﬁﬁ-gmrrlca. The mill burned down
late in 1937, but in 1938 s nes aravityed Bt om0 g 120-tems capacity

WAL et Al
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was built, Production was rosumed ip ﬁ&%@@&ﬂ 1339 and continge j £ ST
1942, The equipment was so]ri;r1{}9u:nhu%3;§§% and rensed frow the Lroper: s

in 1945, [In 1946 Dye an+ Bathrick, the Rk &4 g ¢ SREL3ters, purchised thy
kFroperty. During 195] they recguj

lessees from the upper mine 1n
1952, and late in +*he YEAT tregtment of mﬁ%rﬂn‘:ucbi 04 legesas gag 4 gama.

and Lreate aree Lrdduces .L"/

tinued. The mine Cre wis concen'ratod er?@%?%%. : cant iruied
until 1957, when talling metal prices agairéa(é:ﬂe:-ﬁ 1t to became unpratitan;e
i Y’?Jgé

The Boriana mine was the leading prodnce%SQ% tangster o Arizona ir 13
and from 1933 to 1337. For ‘the Q—yegr,period;4193c—37, its cutiut of ore
averaged about 3,000 tons per month,£4 Approximately 10s,000 unitts of
tungsten trioxide was produced from about 1915 to the begini irg .f 1947, 2
Production for the ¢ months of operation in 19473 15 not known, From 1y
threough 1956 production amounted to dpproximately 10,100 units ~f Wilm, the
largest production from any single property in the State of Arizong urino
this period.

'

The mine is developed by nine main levels ari three sublevels for 4
total of more than 15,500 feet of level workings, Flgures 3. 4n ¢ 23, sh.

<8/ Hcbbs, S, W., Tungsten Deposits in the Boriana District and the Aqu

i

Th@ﬁijg‘lir’i(; EFodumy s mag startef i
L > !

~J
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Range, Mohave County, Ariz-na: Genl, Survey Bull, JAC=1, 1944, 1. Sas

/. Work cited in footnote o7 (.. 70, ¢, 12,
Work cited in footno*e 28 "y, v, TR e
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From: Information Circular # 8078 - Tungsten Deposits of Gila, Yavapai and

b

Mohave Counties, Arizona
by: V. B. Dale



74

mine plan and longitudinal projection, are taken from plates 44 and 45 of

U.S. Geological Survey Bulletin 940, Tt presently is filled with water to

the 500 level, which was the main haulage adit with its portal near the

mill. A large part of the workings above the 500 level are caved and in-
accessible. Underground work during the last period of operation included
mining pillars of ore between the 0 and 200 levels. The work was conducted by
a lessee and a crew of five men. Daily production amounted to 4 or 5 tons of
ore containing about 2.0 percent WO3. This operation lasted only a short time.

Wallapai Mining obtained a lease from Dye and Bathrick to remove and
concentrate the gob used in the stopes below the 500 level, and all gob
milled was taken from the 500 level, according to Ray Dye. The cut-and-
fill mining method was used in all stopes below the 500 level. The company
reconditioned that level to the No. 20 shafz.and removed a few thousand tons
of gob from a single stope. According to%b » the gob was estimated to have
contained about 7 pounds of WO3 per ton, gwéﬁle the gob was being pulled, the
walls of the stope caved, and the operaﬁl@bi as discontinued. The 500 level
again is in dangerous condition and con§EQ§g§d inaccessible.

m ;g &

Figure 34 shows a flowsheet of the @y;g gnd Bathrick mill., The screening
section was designed originally to procgﬁiﬁi@ tons of ore per hour and yield
an estimated 10 tons of sorted ore. The%pﬁgécity of the concentrator section
was 10 tons of ore per hour. >z

L

=

(73]
O
In 1955 the mill was remodeled. A H%
were added to the circuit, and changes wﬁi?» ade in screens. The improved
circuit had a capacity of from 25 to 35 ons “per hour. The mill operated on
an available water supply of 7 to 10 g.p%@%ﬁ%ﬁower was supplied from a 44,000~

volt transmission line. TS5

mmf} mill and a heavy media separator

SN
N

)
4
Most of the dump material was trans to the mill with an electrically
powered slusher. Some of the dumps were%% quorted by truck a maximum dis-
tance of 0.25 mile. Trucks were loaded with @ front-end loader.

BT
>

A total of 135,000 tons of dump materigi'was treated by Dye and Bathrick,
The mill heads during the first year of operation contained 1.7 pounds WOj
per ton, and during the subsequent years the mill heads averaged 1.5 pounds
WO3 per ton. Tungsten concentrates contained about 50 percent W03 with some
copper and iron minerals, and percentage recovery was reported to be in the
high 80's. About 2 tons of 18 percent copper concentrates was produced per
month, The mill operated 1 to 1} shifts a day, 6 days a week.

According to Hobbs:gi/

The mine is an elongate belt of phyllite, striking northeast-
ward and nearly vertical, about half a mile wide, and bordered on
both sides by intrusive granite. The ore minerals, scheelite,
wolframite, and chalcopyrite, nccur in narrow quartz veins, which
form composite lodes that follow the foliation of the phyllite,

31/ Work cited in footnote 28, (p. 73), p. 247.
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Two such lodes, separated by about 125 feet of phyllite were being
mined in 1943, The vein zones are continuous and the structure is
simple. Minor faulting has offset the veins, and the latest move-
ment occurred since the formation of the ore. The veins apparently
originate in a small granite stock in the center of the belt of
phyllite. A broad ore shoot, which contains the best ore in the
mine, plunges gently toward the granite contact, Measured ore in
the mine in December 1943 amounted to about 2,400 tons containing

1 to 1} percent WOy and indicated ore amounted to 9,700 tons of a
similar grade. Tt is estimated that about 44,000 tons of ore with
an average content of about 1 percent W04 lies below the lowest
level and between the present workings and the granite contact.

On Page 253 of the Hobbs report is a description of the ore deposits:

- - - These veins also contain chalcopyrite, a few other sul-
phides, and fluorite, Quartz veins are numerous throughout the
phyllite belt, but only these within a zone about 125 feet wide
in the west-central partgf the belt contain significant quantities
of tungsten. The tung ’@1nerxllzitlun is limited, moreover,
to that portion of the Zf Vﬁrfhﬁarf of the main portal of ithe
Boriana mine, all the vokg i Aehe southwestern part of the area

mapped being essentially a%;m%bQ@

v f» ,
Flate 43 (fig. 39) shows g%9~ outcrops of the larger veins.
Many veins too small to map were ék Jf-wﬁ@,mdny others are un-
doubtedly concealed by surface debr1§3~4{he4;91dt'velv continuous

exposure of the ore-bearing veins nortﬂ% Qé“| ne portal 1is
due to their being uncovered in open bu\vfbwﬁgﬁhﬁa e workings.,
OO ¢ i\

The mine workings foliow two oroups of ém&g z;
respectively as the west veins and easl veins, wifi ﬁ%@~ separated
by 90 to 135 feet of phyllite. This intervening ;hyl'ltn contains
small subsidiary veins in which there is a little tungsten,

krnown

Mention is made of some beryl that was found in the veins on the 70" lew
also in the veins which cut the granite

n the surface,

Hobbs granite con pages 251 and 252 of his reports:
The largest igneous rock bedy in the Hualpai Mountains 3 meh s -
to-coarse-grained bioltite granite, l)rallv perchyritic and compose

&~
ally of feidsyar, quartz, and hiotite. This grsuixr intrude
i

the phyllite, which apparently forms a very large ronf pendant, -~ - -
North of the ridge crest and only & stoane's throv north of the end
line of the Boriana claims, a tongue or embayment of granitic rvock
extends from the main body of granite on the west int,y the middie of
the phyllite belt, This body, which miy be zalled the northern hody,
consists of & medium-grained rock that is composed essentially of
microcline, plagioclase, gray glassy quartz, and biotite. Jt

appears to be a little more sodic than the main granite mass, but

£ 85&

'J"
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* FIGURE 35. - Topographic and Geologic Map, Boriano Mine,
Mohave County, Ariz

+

the difference is not great encugh to show that it is 3 distinct
intrusion, This northern granite body is also exposed at the
northeast end of the 700-foot level where it intrudes the phyllite
as a series of tongues prarallel to the foliation. - - -

i

The main bedy of granite is fairiy uniferm in composition ar

¢ main bod

texture through large areas, but near the contact of ti
with the phyllite the rock shows considerable variation, probably
4

y
caused by assimilation of phyllite, which generally increa
proportion of dark minerals and thus darkens the rock. The granite

the

encloses numercus zenaliths of phylitte, mans of which have hag
much recrystalliized and Adrawn out iato dark streaks,

embiyment north of the divide, on the othe; hand,
its dark minerals, togetner with seve feldspar, hovi
converted te a arnisen, doubtless by fumarelic a

1te, therefore, may re(resent 1 curola in

stituents ¢f *he conling mar: wor 1 e
would have 3 direct hearing - n the vi the Borians veins,

which appear to stem fron this macs.
o

THE AR
¥ MAK?S IrZONA DE_P/%RIMENT OF MINERAL RESOURCES
NO REPRESENTATION AS TO THE ACCURACY
OFTPKIXDNTENTSCN:THESEEKXZUMENTS -




80

y 32 . C
Dr. Wllson——/ recognized two distinct ty

The Boriana mine is in a belt of schist, locally 1/4 to 1/?
mile wide, that strikes N, 20° to 40° E., di abcut 75° SE,
to vertically and extends for several miles across the range. in
the vicinity of the mine, this schist is a thinly laminated to
blocky gray slate with some sandy phases; abundant fine-grained
sericite and chlorite mark its parting planes.

The schist belt is intruded on both sides by cearse-grained
biotite granite which grades intc gneiss near its contacts. Dikes
of aplite and pegmatite cut beth the agneiss and schist,

A short distance northea;g;g; the divide the schist and granite
are intruded by a stock of mof§§% rained granitic rock consisting
essentially of white feldspar,f§§§£}ant glassy gray aunartz, and
biotite; provisionally, it may nesed as a granodiorite or sedic
granite. Along its borders it heﬁggﬁiectei strong silicification
and sericitization of the schist SgRhwgneiss. Loacally, veinlets

of quartz and purple gluorite DCCCA‘%ﬁéﬁhG adiacent gneiss, Here

a narrow belt of "greicen," 63nsi;2%?§€¥ a foliatod fine-grained
aggrezate of quartz, ssaricite, and mQIOI?ite, parallels the schist
and is traceable intermittently for aa?ég%l thousand feety appa
ently it represents a shear zone effeﬁ%gﬂééy intense hydrothermal
alteration. In places this greisen c(ghfmq% sparse tiny veinlets
of chalcopyrite and disseminated ;artid%fﬁié% wol framite, up to
1/2 inch in diameter, encased by thin 1429@5,@f scheelite. [t
has been exgplored by a sheort adit with « i

but apjparently these werkings did not fi

zation to be of comrn 1
found in the granodiorite. QLQ

)

A

The Geologic Map of Mcohave County, Ariz, orepared by the Arizona
2 9 9

Bureau of Mines ind printed in 1959, clearly delineates the two format!

The older is a Precamprian granite and the later intrusive is an irper

taceous granite,

Wilscen's description of the veins fallows:

As exposed in the mine, the voins are lodes of composite fype,
rade up of two to ten or even twenty parallel quartz veins and
stringers, separ.ted ! chi
~r mors feet, Many sis* of twe veins from 4 to 1U
inches, or excer*iornaily 4 foet, wide with narroser veins o1 striro
in schist betweer, At least [our of the composite lodes hive been

9
encountered in the mine Nif a width of 200 feet.

1st, within widthe of a few fewnt to 20

~ 7 S y P . " " ~ a
3 8 e 5 1 T s i i O . T v R S e L yooan 1 o
524 .'.’A]’J'JI‘, f‘,. ey 4 iFeat My el . Wit t Arizonas Arizons Rureau cf Mines
7
f
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- = = Ore minerals in the Boriana mine consist of wolframite,
scheelite, and chalcopyrite, together with hematite and a little
gold and silver in unknown form., Associated with them, particularly
in the northeast workings, are some arsenopyrite and pyrite and
inconsequential amcunts of molybdenite. Cuprotungstite is reported
to have been found near the surface.

33 : . . ; . . L
Kerr~~/ made 3 rather detailed examination of the property in 1936, His

studies of the mineralogical aspects are very significent, both of this prop-
erty and the Bull Canyon property which adjoins on the northeast. He states:

The Hualpai Mcountains in the vicinity cof Boriana contain
ignecus intrusives which enclose schist and thin platy slate or
phyllite. The tungsten deposit is in a slate zone which extends
for several miles ard is in places half & Mmle across. The siate 1is
bordered on either sile by granite and gf&n%;e aneiss. The meta-

morphosed sediments have been cut by quaéﬁﬁ'éfins carrying wolframite

and scheelite. 70
29%
- ; é\"”o\v‘ ;
The slate bordering the ore body at Beor'x g@, as shown micro-
scopically, is finely laminated and an int a@ggmfxtur@ of quartz
and fine mica. The mica consists of layers;éﬁiﬂ%ﬁcchroi: biotite

g . : . ; N <
interlaminated with muscevite, (ccasional ﬁ%ﬁqﬁ%EQBC haloes may
be observed in the biotite surrounding minutecﬁ%féfringent nucleti,

g

Apatite is present in small amounts. 4‘”,c%

f%‘-& rid)
The veins represent fissure fillings of vafyrhdrsize, striking
N. 30° E. and dipping from vertical to 759 E. ssy%% fillings
cccur either as single masses of quartz up to 3P%£Qa€§hirk or more
frequentiy as a distributed network of smaller ve ngv?&The network
may contain from 2 or 3 up to 10 branches spread d@g)‘%?thickness
of 3 to 6 feet. '(}.‘%;(;é

&)
On rare occasions single quartz veins of minable %ﬁdth are
found. Ordinarily, however, the vein system as mined consists
of two veins 4 to 10 inches thick separated by a foot or more of
slate and atcompanied by several thin quartz stringers distributed
through the bordering rock.

The tungsten minerals have been found alona four nearly parallel
veins within the Boriane minc, Veins 1, 2, and 3 are within 10 to
30 feet of each cther, while vein 4 1is 75 to 100 teet ecast, All con-
tain scheelite and wolframite, although veins 2 and 4 appear te have
more pronounced mineralization than 1 and 3. Other veins may occur
to the east, but when tho property was visited {193¢) the region
east of the main workings hsd neot been thoroughly explcered,

Along the cre shoots the amcunt of vein guartz mined gives a

fair approximation as a basis for computing the tungsten content of

Kerr, faul F., Tungsten Mireral inn in the United States: Geol. Scc.

| By

of America, Memcir 15,




the mill feed. The vein quartz also contains a small and consistent
amount of titanium. Titanium assays therefore are considered an
approximate index of the quartz content of the mill feed and in turn
of the tungsten content,

Wolframite and scheelite are both prominent in the quartz veins
and occur in disseminated grains or in masses up to several inches
across. Occasional specks of chlorite occur in masses of the tungsten
minerals. In places, particularly close to the tungsten minerals, fine
anhedra of vein feldspar occur. In the thin sections these have
indices of refraction below balsam and are free from twinning. Fluor-
ite is occasionally associated with the ore. Chalcopyrite and molyb-
denite are also present.

Polished surfaces yield lathlike sections of euhedral crystais
of wolframite replaced in part by scheelite. The scheelite has en-
tered the wolframite along fractures and cleavages. Various stages
may be observed from incipient alteration of small streaks to areas
largely scheelite containing small remnant patches of the original
wolframite,

7

Althoughd%?gfykza uspended in quartz, the tungsten minerals
are in places intf&A&yi bedated to vein muscovite, Interlocking
boundaries betweéapm QEEWE§ Qﬂg.,glite and masses of muscovite are
common under the mic§§§aaw§ AWA;;Cﬂﬁmg, rojections of the muscovite
into scheelite show shary, ﬁmﬂﬂo\¥%ggfyéﬁpgpundaries. This is
particularly true near the border’ﬁ@slhéiggiﬁﬁgé‘pg the micaceous
slate. Recrystallization of the mics €&¥§§ﬁkxggﬁdmpanied tunasten
precipitation. 5%03‘“483

Veinlets of sericite cut the vein quartz. Sericite streagks
frequently lead to tungsten-bearing areas in the vein and are
concentrated near wolframite and scheelite,

In the interstices between scheeiite crystals and alsc in veinlets
are flakes of brown, slightly pleochroic mica approaching biotite,
Where this mineral is in contact with cearse muscovite it appears t.-
represent ga slightly earlier and different stage of mineralization
from the muscovite along the walls cof the veins accompanyina the
sericite veinlets,

Ore has been concentrated along the veins at Boriana in 4
well-defined shoot (fig. 36) established by exploration throughent,
the mine workings from the surfa-e to below the sev.nth level. ne
shoot extends for several hundrad feet along each ievel arnd is i{ound
a considerable distance farther north on each level as the mine ¢
deepened,

The majer ore distribution is more or less parallel in the
different veins of the Boriina system. The inclina'icn of the sh. ot
is rougtily on the order of 350 N. Isolated patches of ore, somewhat
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FIGURE 36. - Ore Shoot at Boriana, Ariz.

lenticular in shape, are irregularly distributed on either side of
the main ore shaot. The portions of the veins between are either
too thin or contain toc little tungsten te justity mining.

The Neylec el Veln (bordering the sla‘e area west of foriana),
Oneissic structure is g nent in thin sections of the ignecus intru-
sive bordering the slate on the west. Earlier augenlike patches of
microcline, auartz, orthoclase, and albite with occasion.l roarse
crystals of biotite and musé v1te have been surrounded by gneissic
striae of finer crystalliri¥y tz and albite. Jcrasional specks
of wolframite are assoct 1*p§a@fﬁh the biotite.

Qe iy

Not only has flow siruct
considerably fractured, Most nfC
accompanied the iniection and mov
o[ the agneiss are healed; most nf
The gneissic zone is several hundred
inent c¢lese to the contact with the S{aLovéb
phase of the intrusive activity along the "szﬁjﬂy » mass of
metamorphosed sediments at RBoriasna. '

rock has beeon
apparently
the formdtioﬁ

The so-called Nealected Veln rerresente 3 R, ie

width and almost vertical ation which extends thwhugh the
anelss roughly parallel t» the contac! between the gneiss and the
metamorphosed sedimentary series, [t is anparently no'. -oninucus.
but alonq 2bout the same iine for a distance of soveral *thousar feet

continua
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occasional small streaks contain grains cf wolframite an+t scheelite.
The material of these zones differs but Jittle from the material of
the surrounding gneissic zone into which the tungsten-bearing por-
tions grade both la+ -erally and longitudinally.

It is believed that these zones represent a contentration of the
end-stage solutions carrying tungsten mineralization which WAS
pre<Lpltated along the margin of the slate. Here destriction of the
original grarite 3as shown in thin section is more complete., Quartz
1s mere abundant and more definitely barnded. The mica is muscovite
and not biotite. Nost of the feldspars are replaced or destroved,
Both wolframite and scheelite are scattered in iscolated grains
through the quartz and muscovite; wolframite exhibits evidence of
being the earlier. The boundaries of crystals : appear to be controlied
by the wolframite r/Sf:,S replacing the earlier scheelite almost
compietely in many ins stances,

Bull Canyon Group {lquana Claims)

The Bull Canyon groupn of seven unpatented lode tlaims is in secs. 7 ane
18, T. 18 N., R. 1% N.at an average altitude of 5,300 feet The ¢l
are accessible from the Roriana mkgf by 3.9 miles ~f to@;, narrow road
(sec fig. 31), %%
\ ‘ 7«\
The Bull Canyon ciaims were ot 'Aed first about 1928 by Jim Craiag and
William Boke. Dalton Rebinette d§§%§ d a two-thirds interest by purchase
1933 or 1934, and later traded a d%§1% rd interest to R, Fetis, Bor.ana
Mining Co. held the remaining one- tﬁiqu%ntern L and jater acquired the in-
terest held by R. Fetis. In 1946 BS GH$QV1n1ﬂo Co. sold its interest -
Dye and Bathrick., Since 1937, one nf&kﬁx 24d1ne has been worked jntery:::.
by Robinette or by lessees, PIOdU”th@ du&}nq the years 19471 thrnuoh LVJJ
amounted to abou® 30 tons of on(on+r81@PO+# assayed possibly 69 percent
WO3Q Production from 1951 through 1956 ww gjﬁ units of tungsten trinxid

Concentrates assayed from 59 to 65 percersh Wiz,
0%
; . o AP .
‘he property was examined by the Pedeﬂﬁﬂk@gr‘. of Mines in i74
. o~ . . 1 )
in 1954, Following is a des cription from t&%};~;g I
(SR
EAY

of the Zoriang
the Bul! Canyon
tact with tlooé.ﬁul‘m a5 Dards that

The granite exposed on the eastern é%ni'
;rowertv 1s in contact with phyllite on ahd
2laims. The phyllite is in c

narrow as they continue to ithe north. Tungsten = PN oncuy
in steeply dipping discontinucus quartz veins, a ‘ow 3 to ¢
feet wide, that are nertherly extensions of the veins Boriar:

deposit. The veins are roughly parallel with 3 strike that char jos
abruptly from N, 3°C to 479 E, in the phyllite to N, 97v to 500 E.
in the granite, Wolfram: te and neelire, the ore ninerals, are
irregulsrly distributed in th. quartz, h tlcopyrite, molybdenite,
and flucrite are present in minor amounts,
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Most of the ore production probably has come from 3 veins,
each of which has been developed by 2 adits to an average depth
of possibly 7% feet. The adits range in length from about 150 feet
to 300 feet. A raise and a few small stopes have been driven from
the adits,

The author examined this property during the day and at night of
February 18, 1959, The lewest working is an aiit abcut 325 teel long wi
several hundred feet of crosscuts and a winze sald t» be 40 feot deep, me
stoping has been done on the narrow quartz vein. This adit has been driven
thiough the schist and phyllite intc the intrusive upper raceous granite
described previocusly under the Boriana mine descrivticn. is worklnq is
referred to as tie crosscut adit,

h

it
o,
folg

The granite exposed on the property is shown on the recently printed
Geclogic Map of Mohave County, Ariz,, prepared by the Av.zona
Mines. There is scheelite and wolframite disseminated throug R
point of the granite., Heaviest concentra*tions appear to occur on the north-
west side of the intrusive. Beryl occurs in places associated with the
quartz veins, and in other places in narrow velnlets to as much as 3 inches
wide and not associated with any other mineral, The visiblie beryl occurrences
are discontinuous and very speradic, Where the beryl was observed in assocli-
ation with quartz it WS cenfined to the outer edges of the

¢4£

sk 7

Robinette has mil L‘éﬁ?f-‘

Mrecau of

y o
tne scutnwes

) } hundred tens of ore irom
He stated that he obser VC%}l e 1@9 discharged from cond tables
in tailing. Mest of the ta &4 q“h@ﬁ %éen washed away, Rer /S me 1 rather
irtensive «tudy of the pr*perty M), )Qﬁun firg studies of the m,\p:a*oqxhﬂl
aspects are very significant, hﬂfﬂ13§d¢haﬂ et i 1

adjoins on the southwest, He states g

uartz veins.,

Foriana mine which

North of the main workings at Boriana _4&4, g

_xﬁ{?‘knwnx locall
as Robinet Ridge which centains scheelite. Iunq*tpr fas been con-
centrated at this locality under conditions closelv approaching
magmatic crystallization, Scheelite is disszeminated through the
ianecus intrusive, and some of the boundaries between ore-bearing

areas and nonore~bearing areas are at times so indistinct ant lrregular
as to be virtually indistinquishable in the field, The cnly apperent
megascopic features arce ' >

direct

£ 3 e -
eldspar clea age faces
5

and maore bicti tre rock.s The sche Ltee

bearing rack TR A more stained with li-:nite.
y the thi & 8 A NSIG (R Seear T ¥ LA 34 31 e

remnant phenosrysts ¢f orthollase, sheared vl in rars repiace

by fine granular ju L 1L bET The eariy wr-onc

alse contaln diss pat I ogqarrizy alliite, a it 2

and form ciare. ;‘ 3,4 of ire rovk i res

granular by P Cline, o1 clane, Thei e !

34/ Work cited in foo*nate 33, pp. 104



nuscovite with some biotite., Trne biotite appears t
destroyed or altered in a number of places, some of
over to chlorite. QOccasional grains of ac.essory z
may be observed, and the feldspars are slightiy clo
alteration. Although the rock probably corizinally
quartz and correspendingly more feldspar making it

monzonite, it is now more like a muscovite granite,
biotite in the rock are few black submetall spe

-
L

= s
S 10

d

o xr

exn

thin sectio
€s of scheel

In
aggregat.

n the scheelite-bearing rock
ite with guartz, aibite, and mu

have been
it even going
ircon and garnet

to

0}

udy due

contained less

perhaps a quaritz
Associated with

cks of wolframite.

bits

Jramular
Coarse~

1

scavite,

grained zibite is about as abundant as quartz, Crthoclase is a8 minor
constituent, and microcline is virtually absent. Stains raliate from
former bictite layers replaced by muscovite., These, tonetner with

resitual specks of wolframite, indicate that reqgard
appearance of the scheell te-bearing rock it is late
vite granite. The zone lacks the topaz usualiy ass

-
&
1

g0 hi jcaceciis as

13:]‘{ m

greissn, 1s not guite

containsg more coarsely crystalline albite; otherwise 't be
known as a scheslite-bearing areisan. Fferhaps one woil fustl d
in calling it a scheelite-bearing mics alaskite. Hobbe {1943} has
mapped aplite near this location.
Figures 33, 35, asnd 36 shod information pertaining to ! R L < Anyoen
leposit, e
CANE
s
The most recent work “ﬁﬁ boen done 5 A
. y
zone on the northwest au;@%&? soubthwest el
few fect above the aneiss (“n/(* noint a zene about
nas been opened for a length o £ 15 taet, e Zone
strikes N, 400 E., and the Adip : te ard schealite,
a ratic of probably l:l, are di o . granite amd concentia.
aleng at least twe sets of fractures in 0, 20Ny, ording to Rotinette,
tons of cre was shiopel from this working ﬁk%bﬁﬁ@yggﬁ Barstow, Calif, Thir
twe units of tunasten tricxide was recovered. C%ﬁ'?c;f“
Hre
Seven sampies were collected from this pro;«r(@. g wd
representative of whit ray exist. The samples are df P fed
tapulation:
Sample ey, Wia
Ne. iype pereent percent Jeserip Lot
1530) o ST o K § 0.02 2% feat of aranite o
of creossoul werkings,
L& #Chz w‘......,.jm o Ol From FS-foc! trepnch un toQ
of mountain north ot 3!
153600 Grabeees .ot O « 02 From pile

win

¢ 5
OLE L

See fr

less of the
than

"
“

ociated wi

Zie




Sample BeQ,
NO. . IType percent
15304 Grab..... ¥ .01
. 1/
15305 Dossanvne = 00
15306 D wnpmmm 02
y - 1/
15307 Chip.v... =/ .01
1/ Less than.
Tungstite Group
The Tungstite group of 16 unpa
T. 18 N., R. 15 W, at an average
the Bull Canyon properiy of the nor

mine road which
the Bull Canvyon
ably one-half
(See fig. 21.)

WO

rkings.

altitude

87

WOa,
percent Description
.30 From faces of four lower
dumps northwest of
crosscut workings,

1.10 From ore piled at the
opencut at the southwest
point of granite,

2 From faces of dumps above
those sampled at 15,304,
.03 From granite outcrops from

of mountain to 175
easterly.

tor

feet

-

in sec. 7,
1ims adjoin
the Beriana

lode claims is mainly
of 4,000 fect, The c¢l
and accessible from

tented

theast, are

passes n@;bﬂthe Tungstite camp about one-fourth mile east of
W’)I‘KLTH]“
mile ‘u:r“xpse /p O/t%b@ cam
The propertyAdSeandad by
prop "79 /:12;00@

on the Tungstite property are prob-
t the end of a rough, windiqg
F. Monre, Box Yuc:-a, Ariz.

a roadc,
i

4}

These clalms were located <%k;ﬁ@}¢¢uv ween 1948 and 1950 when they

were worked by a M
of about 4 months.,
February 2,
mill inst1lled
ore,

on

The Bureau of

to the report:

Tungsten
nume rous

feet wide and
feet. At the
about 80 degr
fine-gralined

1952, aﬂi operations

quartz
composed of fine to coarse-grained green amphibole.

Watell.
The property was
we
he property was

.

An‘estimat od 108 tons of ore treated 16 Fﬁb
vielced 3,000 pounds
production from 19%

of ¢

1

Mines examined the property in April 1954,

mineralization a
stringers in a

oncentrates
through 1956 was 137 UH\*‘ 49»%@p@kteﬁ trioxide.

Durif 4p W)‘"V essees mined ore for a period

<& ﬂﬁ 0} hy the present owner on
ro sV '®8T’QA'O in 1952, A small q
r@mo”‘ﬂgaiﬁegﬁirnd'L.q about 100 tons of
‘ﬁ&rllna mill during 195
ge pgbpent WO43. Reported

ravity

N

(M\tdln

I’

and according

to be clesely associated with
The "“green

it

prears
green ledge.

S

ledge" i
is 4 to 6

is traceable by intermittent outcrops for several hundred
prospect workinags, the ledge strikes N. 10¢ E, and dips
e2s to the south. Tungsten is present as scattered

schealite and as

one of the wolframite group minerals,
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Mojave County &/ $/¢
At (.'upper\'iilp, via Yueea, about »x
miles east in the Cedar mining dis-
tr great attention is heing naid to
the Molyhdrum deposits and  Jevel-
opments e broving  highiy sitlisfac
tory.  The mineralized gy about
one mile  wig,. and three mijes ong
and o over (his e many  jocations

have bheen made and the nroperties ¢
are in vary  stages of development.
The  Francig sroup Homprises” - sjy

GaimSTand s owned by Shaw und
Miller, why have recently  ionded
them to jeop & Hamme,

The rankiin grourp of three cluime
have . ulso heen hondeq to the same.
parties, as well ag four claims of tha
Carpenter,




BORTIANA LEWIS A, SMITH

CEDAR VALLEY DIST., MOHAVE co,

Conference With Raymond Dye, and Bathrick - 9-5-62,

Maps of the mine showed that the ore zone lies in a depressed area of vari-
ably greisenized schist between two masses of granite (The Antler Mine lieg
in the same depressed area to the southwest), The schist is severely
altered especially along the borders and in a band 6-20 feet wide in the
center. The schist band is about 1500-600 feet wide. The schist granite
contact shows notable shearing parallel to the contact, this being more
intense in the schist,. The granite is also sheared for some tens of feet
out from the contact. The depressed zone could be caused by relatively
greater erosion in the more Susceptible schist, or by a graben-like
structure. It ig probable that this topographie expression resulted

from a combination of both. Movement definitely occurred on both

contacts. The granite schist contact strikes NE and dips Nw, placing the

The termination of the stopes on the Sy side of the mine is on a flat
plane which pitches from 35 to 40 degrees to the NE. This pitch is the hade
of the deposit. This could be caused by a pre-minerail fault. The
bottom level of the mine (the 800 foot level) reportedly runs higher

in tungsten than the levels above. The average grade of ore mined and
in reserve, according to Dye, was 1.5 bercent tungsten, but the 800
level is higher grade. Dye believes that the hade will intersect the
cut-off fault, previously mentioned, in depth. This would be a
considerably deeper elevation than the lowest mine level. The con-
vergence of the two structures could easily result in higher grade ore
than was encountered higher up. The presence of increased wolybdenite
and chalcopyrite ig also encouraging. The zone of mineralization in
the center of the schist body ranges up to 200 feet but the strong
greisen zone is much narrower. The strong greisen on the cut-off fault
is also well mineralized. (A vigit to the Antler Mine verified some of
the information obtained from Dye,)

lateral work, mostly concentrated in the greisenized zone in the center
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- Mine Boriana A Date August 50,1953
District 18 miles Hast of Yucca Engineer Geo . Fb. Reed
Subject: News Item 2

— % -
ey

Dye & Ba’cﬁ‘iick of Kin@&&ﬂ%; owners of the Boriana Mine & Dumps,
suffered considerable demag® %dtheir equipment from a recent cloud-
burst. ‘ :

They have been milling abyh 40 tons per day of dump material
and hauling concentrates to B % Zor cleaning and sale, They have

opép morking on an expansion program

i

a crew of about 8 men and have .

to allow screening and milling oi0, ,‘«ﬁ 150 tons of crude dump ore
LA .

per daye : T 7,
P J | / | '{\é{d‘/\%
Leasers Dan Harper and A.D,Al.85Cu%we been reopening the mine
on the 100, 300 and 500 levels, They‘Q®we cleaned up and mucked out
over 2000 feet of tunnels and have miflegdpsome ore in the Dye &
Bathrick Will, Concenirates are trucked ©o%Bishop for marketing,
About ten men are working on the lease. i g@“

yver the mountain in Bull Canyon on ’tﬁ)&"extension of the Boriana
Veins, Dalton Robinttie and two leasers have been mining and jiggirg
scheelite and wolframite from the quartz veins, Concentrates are
sold through Dye & Bathrick,

®
@

Eng. & Mining Journal
June 1953
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'milling of old mines dumps '%gy,x
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Boriana ¢ Date March 25, 1957
Cedar Valley Engineer Mark Gemmill
Present Activity
A
%
e

i

A,

T
PRV
The principal activity atgoh"-\)‘pm};operty for some time has been the
tive owners Dyet: Bathiiek, Mr Dye
had less than a year operation

&

stated about a month ago thag b
of dump material left. Althou%
sten for several months, they

5

“gontinued operation, storing

N

- the concentrates, hoping that mehey; Hould be appropriated to
complete the program. Q.9 AO
K‘)\V oy
%V,

Y

It is quite likely that they shut a0, 8nd have already as the

chances of restoration of the buyinglfPogram seem to be diminish-

ing. X X1
. P
' g & . Z. 7
There is no activity in the mine, %CE}IOG
- <
3RS

‘GSA has not been buying Tung-*"

3
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District

Subject:

‘and hope to produce at the rate of 15.tons per m o %, 0% WO3 concentrate

t

DE.ARTMENT OF MINERAL RESOUR«..S
STATE OF ARIZONA

FIELD ENGINEERS REPORT

RECEIVED
JAN =5 1253

SK?EP'L MikefaL ncouUfiGES
ReBHOENIX, ARIZONA

Vv
Boriana Tungsten Date January 2,

Cedar Valley,18 miles by road Engineer Geo.
East of Yucca,Ariz. ‘

Notes on Marketing of Concentrates and Amt. of Possible Production.

Most pf the following was obtained from a conference with Ray Dye and
Jack Bathrick who own the Boriana Property. They are running the mill on
ore from the (estimated) 150,000.ton dump.- Their work to date has been of a
pilot and sampling nature. They have leased the mine to Dan Harper, former
superintendent of the mine, who with Mr,A.D.Alleny is re-opening the mine with
the intention of having Dye & Ba%ick mill their ore,also.

“ % % B

_ P _
The present mill being oper}%ﬂg v Dye & Bathrick on dump ore consists of

an 8 by 15 jaw crusher,screen,r closed circuit for crushing, product to
fine ore-bin. Fine ore, thru 3/16 w goes to Bendiélari Jig from which some
finished concentrate is obtained o dct‘ the screen., Fines from the hutch go
to tables.Coarse tailing goes to a

deTing screen. Table middlings, fines
from dewatering and jig middlings go% &~ grind ball mill and then to flo-
tation. Copper concentrate is obtained m%otation (L-#15 Denver Cells) and
flotation tails go to a table.Some finishqi%oq:;entrate is obtained from each
table and some middling is returned to flo%ﬁ&% Mill capacity is estimated
at 2 t60 3 tons per hour, %{‘/bf%)\g :

_ N

Dye & Bathrick expect to get into steady %ﬁ( jon by summer of 1953

A %., e

per=mB%®h or more., Their production lately has be a ton or so per month
of average L5% W03, This from testing dump and runn‘fng’Ycl%% through the mill,
They expect to screen out plus 2 inch material (with softing of oversize) or
sink float. In either case, mill heads will be raised and production will of
coarse increase. Additional water nesessary will be obtained from the mine
due to operations of Harper & Allen. When and if Harper & Allen begin to pro=-
duce from the mine, mill heads will increase and production of more WO3 will
presumably result, 4,‘5‘% . "

Estimated recovegﬁj’o’?s /03 from the 150,000 tons of dwmp is about 20,000.
units.This is based o }7@:{8& ry of slightly less than 3# of WO3 per ton of dump.
The owners estimate a pé‘géb z:g‘l production from the mine of another forty to
fifty thousand units fron(} ﬁgﬁ place and stope gobs. These figures are obtained
from mine maps,gov't repor%@p Most of the ore in the mine is in-accessable
due to caving and flooding aﬁ;\ ,i%,ime.Harper & Allen are repairing in the mine
with a small crew and hope to %@ﬁ@roduction in a small way in the next few
months. “a o A,

; 45:3‘ J‘)"’f{;’%\ .
Notes on marketing,grade of cé%:%aﬁ@tes ,and specifications:
T Do ' With their present
mill setup the concentrates can be mad@,% Yyerage above L0% WO3 and about 5.%
copper without any trouble. The Tungste 's'/,'ga%@ut evenly divided between Scheelite
Y The $resent procedure is to haul this

and Wolframite., Copper is in Chalcopyrite% o
in ton lotsin their pickup truck about 420 mi¥es to Bishop,Calif. There it is L
cleaned at the cleaning plant of Benware Corp., and the cleaned and separate

Scheelite and Wolframite concentrates are sold to Wah Chang Co. at Bishop. The

ggglrllg ﬁaglgggﬁégg a man's- time (three dayé) and truck cost puts g charge of
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Mine. Boriana Tungsten : Dt -:'%

District | Englnsar j

Subject: . ) ;5
age % f‘%\

the concentrate amount to about
0

$100,00,als0., In other words, the markeQj st is about $200.00 per tpn or

say $5.00 per unit of contained W03, 207 g

Y | 3

The resulting products are a sch '%{té‘aconcentrate and a wolframite |

concentrate that average possibly 58% W03 o%d'%G -&jetimes 2=300 pounds of reject i
that may run 10 to 30% WO3 due to slagging #Z-the roastingprocess. The Wah :

Chang buyer at Bishop pays maximum of $60.00 @eﬁ%it on the cleaned products

above and price goes down a dollar for each pegcgnQunder 40%.,ie for 58%,price
is $58.00 per unit. No penalties are charged on‘«';\tma fbove and no assay charge.
Dye states that the cleaning plant is not busy l‘@k%f%‘ was some time ago.

' o AL B _

i R AR R £ & s

’ : 037 _
Sampling& BuyingDepot: : Qw.

IT the government could ascertain that it v@g iafactical to upgrade lots
of concentrate assaying 30 to LO% W03, it is believéd g}% the capital outlay
needed at Wenden would be very small. T2 ,

Wah Chang at Bishop opens each sack and takes o), €amples from it with
a sampler made of % inch pipe.The pipe is capped at the Bottom with a blunt
point and slotted on the sides. While being forced into the sack, the pipe is fill |
ed with a 3 inch rod. Then the rod is pulled out and the pipe is filled with conee
centrate through the slots. The samples from all sacks are reduced in a regular
assay splitter. Weights are determined on a truck scale.

According to Mr. Winters at Wenden Manganese Stockpile, the method the
government uses to sample acceptable grade concentrate is also very simple.
Concentrate is poured in}o sacks through a stove-pipe like affair with one
splitter slot across thke @iddle which takes out around 10% of the wégght through
one side as a s%mple. Tﬁ'go:g)@sulting 10% is further reduced by pouring into
sacks until small enough ‘f,%?)an assay splitter, '

If either of the“,a ové methods were used, the only equipment needed
which will not already be'%axf’gj_ ble at Wenden would cost not over $25.00. In
addition, of course, safe. %@ would be required, This may also be available.

b, B

Payment for Concentrate:
Wah Chang at Bishop estb‘al@

807 of the estimated value at oné‘gf‘" balance of the payment is made after

assaying and umpiring,if necessargi <, %

%0 %
Conclusion: C)o” ’:’gg\:’f/
ool i A ’

Boriana will produce more Thné?stgn’?@,,with or without the help of a buy-
ing depot, but any help alongthat line Q& %11 result in more net money for
miningand milling and especially lower regy r&ﬂents on grade and specifications,

¥ will result in faster production and greate (}@r-all production, The mine is
now being laboriously re-opened. With a liberal program on prices of concentrate,
the wasteful process of shutting down with attendent caving and flooding could

be minimized. /é&% i
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News Items

"  Datdctober 31, 1952,
Mine Boriana .

Location 18 mi, & of Yucca by road

_ Wpo L8N Ragge 15 & 16 W, |
Owner Ravave ack Bathriek ¢

T Address .Po 00 B0X1069
' Kingman, Arizona

Operating Co. ‘Dye & Bathrick own the pro-
perty and are operating the mill on
s e . ine
to Dan K, Harper & A,D,Allen,Gen'l
_,Deliv.,Kingman. Harper was once Supt,

Address

Pres
Genl. Mgdllen is from Alabama,

Mine Supt. Dan Harper

Mill Supt.

\v,' -
Principal Metals Tungsten & Copper

Mill ==five
Men Employed Mine ==four,more added scon,

Productlon Rate Mlll.l.né 30'-}40 tons of dumg per
L ]

Mxll Type & CapacityJ &

screens, followed gy jig,tables,& re@rind &

f"lofafnm of rcopner from m1dd11nﬂq Th=

tabllqénof ﬁ}otailon tails,

Power,

Boulder Dam Power,

Siened GEORGE F, REED
(Over)




Present Operati Dye & Bathrick are milling
dump ore wiuv.oub any screening,but plan to
trommeloubcourse materizi; ther pick quarts
from oversize and mill 211 fines uarta
will also be good mill feed,

New Work Planned Pye & Bathrick will mill

mine ore for Allen & Harper when it is ready,

Irmeantime;—&when——capacity isavailtable;will
mill dump ore, The mill as now operating can

handle 4 or 5 tons per hour of feed,

G

Miscl. Notes Seth Johnson & Seth Jr, who have
- been mining nice ore-on a lease in upper

1evF1s*wI11“prUbabiy—tvntinue—the1r~iease*

The new operators in the mine are looking

A Aol ~

fgﬁ %rgmming.
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DEr~RTMENT OF MINERAL RESOURCES
. STATE OF ARIZONA
FIELD ENGINEERS REPORT

Boriana: Copper World: Antker Date Cct 9th 1948

' Engineer A, (O, Webeker
. Z %
Operations Ty
These prop‘ﬁf@%s were visited on Oct 9.
) _
< % 9
At the Boriana, the Omeg ‘?ge’% 1s Co was just finishing rebuilding
the mill and expected to g —‘é\lling within ten days. Before
sterting on the Boriana du?'%‘\%z‘y were going to mill some ore
from the Tungstenite mine ag’/ OWaughtel. 5 men working
o b Qa
R
. N X
The Qopper World was driving a,«{:;@ﬁ’ 1l in to cut new ore found
by drilling and were in 750 fee®), %% men working

g , 0 -
The Antler was still on the develoi® "%tage but not shioping
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RTIFIES That samples submitted for assay bp@g-@f lineral Resourees .contain as follo

CHAS. A. DIEHL

815 North First Street

P. .iix, Arizohd, o
July 24,1948,

"ARIZONA ASSAY OFFICE

Phone 3-4001
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et

s?ﬂp%t‘on of 2000 Ibs. Avoir.

= o =z
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ENGINEERING EXPORT SERVICE CD.
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NAME: OF MINE: BORIANA O OOUNTY: MOHAVE
DISTRIOT: L /\/
> . . . METALS: W .V Y
. OPERATOR AND ADDRESS: , IR STATUS L~

DATH: ) R L DATE:
5/1744 .‘ Moly. Qorp. of Am. 571744 Repairing

; W.D.M dS, Gen llgl‘. . W/‘//
-, 2
| Kingman, via Yucce 74 ﬁ’fem‘”f #AF
| i ‘
i :
i i
» a
; |
0"y 4L MEep lolk.mt
: /2y ! CLostdevr N/ SKaLETe P
oy ‘ CREw Foa. MAINTENANCE
© i3y | Reta 1z, me
, & ; &0 (RN
THE ARIZONA DEPARTMENT OF MINERAL RESOURC =S
MAKES NO REPRESENTAN(\*' i S ‘ s
OF THE COMTH QF (L8 ’w.,g:,;vi-:v:'ii:».- ‘
s —-c) W ,
BORTANA -
w
Mohave g8 - 12 s18, T18 N, R15W

W. H. Munds, Yueee- unclaimed 10-4-~46 L 5



'rV

@V\X/illiam D. Lindsay |
Contractor

2521 E.Ocean Blvd.
Telephone 814-43 Long Beach 3, Calif.
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Vein system enclosed in
slate and schist.

Barren vein

SECTION
Ore shoot Looking southeasterly

-NO SCALE -

Greisen zones

= Intrusive stock

From "Tungsten Deposits of the United States” by Paul F. Kerr, Geol. Soc. Am., Memoir 5.

Figure 37-Ore shoot at Boriana, Ariz.
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Figure 32.- Plan of underground workings of Boriana mine
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Figure 36.- Topographic and geologic map of Boriana mine, Mohave County, Ariz.




DUMP ORE
HOPPER

26" BELT CONVEYOR
RECLAIMED SPRAY WATER -l

@ u?
12" X 42" TROMMEL
‘ + 2" MATERIAL
- 2" MATERIA "
& MR ERIRL 24" BELT CONVEYOR
& 2 MEN HANDPICKING
HAMMER MILL
MAGNET FOR SCRAP IRON
WATER SPRAY
bl T HAN T
3% § SCREEN WASTE AND SOT ED ORE
SINGLE~DECK, VIBRATING TR
B gper 8" X 16" VAW -CRUSHER
+3/16"—
. CONVEYOR 20" BELT CONVEYOR
-3/16
FRESH
SCREEN
WATER SINGLE-DECK, VIBRATING
———WATER
3/16" v +3/16" —
2" SAND 'PUMP AKINS
SAND HEAVY-MEDIA
SEPARATOR
6" DORCLONE
FLUME . SINK
FLOAT
TO WASTE
3 X 6 SCREEN 14" STACKING
2 - DECK VIBRATING CONVEYOR
NOTE. Water- recovery system is compli-
Said cated and not shown. Three pumps

Figure 35. pull water from various levels in
the thickener, to be distributed to
various parts of the plant.

Figure 34-Flowsheet — Boriana mill.




See Figure 34.

T

DEWATERING

b DRAG CLASSIFIER
L} t '
4 X 4 CONE ~7 MESH +7 MESH .
. I OVERFLOW 18" STACKING
l it TW:T(;EKRENT% , CONVE YOR
] E
DEWATERED 2-COMP. BENDELARI &
| 6'X6'CONE PULP 26" 26" WASTE DUMP
1 h L
f 7 1 : R
THICKENER l DIAPHRAM | ' ' NG5 COMP. [ I
WATER STORAGE PUMP | ) '
6" DORCLONE e NO. 2, COMP. HUTCH CUP OVERFLOW FRESH
SLIME 1 ] v ¥ | CONCENTRATE WATER
) TABLE WASTE cuP HUTCH
CONCENTRATE l L OVERFLOW | I INFA-RED DRYER
SAND ,PUMP X AHDDE INGS :
7" x 7" ROLL
FINES: OVERFLOW ( NO. | CONG. TABLE NO. 2 cor:c. TABLE HAND_FEDS
_, SCREW CONVEYOR_, v 1 ¥ ¥ v y |
FOR DEWATERING -~ MIDDLINGS CONCENTRATE TAILING  MIDDLINGS  CONCENTRATE '
2'x 3'*MARCY HASTE L CLEAN-UP
BALL MILL L ; TABLES
2
M i Y ,
ZS%REEESN” OVERSIZE , 2" SAND PUMP MIDDL INGS CONCENTRATES
; J ( WOLFR-EAMITE))
I—ﬂ (SCHEELITE
UNDERSIZE . . . (CHALCOPYRITE)
TAILING COPPER . M|
FLOTATION CELL + CONCENTRATE ]
. : TABLE INFA-RED DRYER
( CONC.) )
MIDDLINGS i " Wol3 ~ BIN
TAILING CONC. : {
TO s ROASTING AND MAGNETIC
WASTE I SEPARATION AT BISHOP, CALIF.

Figure 35:-Flowsheet, - Boriana mill.




MILL FLOW SHEET
BORIANA MILL

DUMP ORE

HOPPER

26" BELT

12" x 42"

#

CONVEYOR

| ORE BIN
TROMMEL

+ 2" HANDSORT
| 24" BELT CONVEYOR

+‘|/4u

26"

» 50T ORE BIN

9 X6 JAW GCRUSHER

BELT IEONVEYOR

v
3'X 6' SCREEN

2 DECK, VIBRATING

n Iyn
WATER SPRAY- 3'X 8' SCREEN +%46" e 7 G ONVEYOR
| K, VIBRATING i T R il
SINGLE DEC — GZSNVBEEY'E)R 100 T-FINE 16"X26
e ORE. BIN  ROLLS
WASTE SR
BELT FEEDER
. FLUME |
1 t "1/4"
3'X 6' SCREEN, 2 DECK—»
he [+
' 1 v 9
6'X 6' CONE 4'X4' CONE= DE WATER
N\ 4 /—»DRAG GCLASSIFIER
THIGKENER SAND PUMP 1
H( WATER ,JIG, 2 COMP OVERFLOW
STORAGE FINES 26"'X 26" BENDELARI ATE
‘ OVERFLOW WASTE STORAGE
: 18" STECKING
PUMP SCREW CONVEYOR
" convevor* -
FaR DE“{ATER'NG *2 GOMP *| GOMP.
WASTE : GUP O F
2'x 3' MARGY BALL MILL HUTGH HUTGH GONC.
CUP 0. F
: . . MIDDLINGS
w2590 MESH SGREEN - DRYER
uU.S.
. Y *4 TABLE 7"X 7" ROLLS
‘| FLOTATION CELL
TABLES
MIDDLINGS (CLEAN UP)
TAILS Gu GONG.
WASTE
CONG. CONG.
TABLE
CONG. - INFRA - RED DRYER
e—MIDDLINGS
TAILS BIN
TO WASTE

Figure

Flowsheet of the Dye and Bathrick mill of Boriana mine

Mohave Coun

ty, Arizona
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DUMP ORE

HOPPER

26" BELT CONVEYOR

RECLAIMED SPARAY WATER — o s

X 42" TROMMEL
{—«~--w———~~-~—-- + 2 MATERIAL
- 2" MATERIAL . 3
24 BELT CONVEYOR _
I T 2 MEN HANDPICKING
HAMMER MiILL
MAGNFT FOR SLRI\F’ IRON
WATER SPRAY )
A S5TF H - T
% % B SRy WA S AND-SORTED ORE
SINGLE OFCK, VIBRATING
| = . ! 8" x 16" AW CRUSHER
. 7 A
e ~
} 20 BE. Y LONVEYOR
- 3/6 e
| ( S v Raes B,
e i FRESH
SCREEN
_J WATER SINGIE NECK, vo@RL™ NG
e WATER - . |
p— P =
] ’ I ) 3 3/16 1
I I 2" sane Pume AKINS
L ll HEAVY MED.A
i1 1 e"ovoLone Tyee RERARATOR
poo CLASSIFIER
L FLUME SINK 1
L. ! FLCAT
| vl ! e Waste
| 3 X 6 SCREEN N 14 STAIKING
I 2 DELx, viBRATNG ; CONVEYOR
i
t T T i
{ S _ NPT S . S omd
e L___~ DEWATER NG
¢ " oy DRAG CLASSIFIER
AR i MY S
%4, CONE i -7 MESH 7 MESH )
SUPEE. IS [ - | OVERFLOW i8" STACKING
[ ; JIG WATER 10 CONVE YOR
! = H L]
i ] DEWATERED | 2 COMPARTMENT e o -
} 6% 6 CONE PULE ; 26"x 26" WASTE Dus
it e ey e e oo EEET R T,
THICKENE f w [ DIAPHRAGM f . L MO:1EO L S
TORAG L. PUNP T 4 i ) -
AR SR - U! ‘[ NO 2. COMP [ HUTCH Lup o;tnt FRES
o sume 6 OYGLONE TyeE || [T e g I | ‘CONCENTRATE. ity e
o "TABLE CLASSIFIER i CUP HUTCH | I i i
GONCENTRATE L. OVERFLOw INFRARED DRYER |
snno,"wp } M100L (NGS S [
i T TTTT T Not rasLe NG 2 TABLE X 1 Rotes |
FINES OVERFLOW i } i I S HOND FED |
SCREW CONVE YOR_,__ [ ) i | i
[“FOR DFWATERING = MIDOL m(,s | CONCENTRATE TAILING  MIDDLINGS  CONGENTRATE o ;
R i | ; i e —
| . ! ; WASTE !”“
i ZB: 3L ‘mf?‘ b i e o o NS, CLEAN-UP
i L L | TABLES
| i e piT |
. } [ i
SANE PUMP MIDOL INGS CONCENTRATES i
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— {SCHEELITE )
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FIGURE 34, - Flowshee Boriana Mill.
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Figure Tungsten deposits in Boriana mine area, Mohave County, Arizona
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DEr RTMENT OF MINERAL RESOUR..-3
_ STATE OF ARIZONA 3

FIELD ENGINEERS REPORT |

- Mine Boriana Date August 30,1955
District 18 miles East of Yucca Engineer Geo. F, Reed
Subject: News Item A
Hews lre 1%
Y,

Dye & Bathrick of Kln@i&lﬁ; owners of the Boriana Mine & Dumps, |
quffered considerable damag® %d)their equipment from a recent cloud-
burst. ' £ N |
ol X2 !
rhey have been milling a %0 tons per day of dump materia1
and hauling concentrates to Bi “or cleaning and sale, They have
o crew of about 8 men and have 0® “yorking on an expansion program
to allow screening and milling og@@\t 150 tons of crude dump ore

ot y

per daye. A / . @)ﬁ ,
, Leasers Dan Harper and A.D.AL185C0%ve been reopening the mine |
on the 100, 300 and 500 levels, Llhey'@ave cleaned up and mucked out
over 2000 feet of tunneis and nave mitiledgsome ore 1in the Dye & v
Bathrick Will, Concenirates are truck JBishop for marketing.
About ten men are working on the lease . »py'ié?“ A : ‘

yver the mountain in Bull Canyon on t'?b"'extensien of the Boriana
Veins, Dalton Robinetie and two leasers have been mining and JiggLIg
scheelite and wolframite from the quartz veins, Concentrates are
sold through Dye & Bathrick,

= l\

ng. ning Journal
June 1953



Mine
District

Subject:

DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Boriana Date March 25, 1957
Cedar Valley Engineer Mark CGemmill
Present Activity
o
%,
A

f:\'- .'P
)

v
g W T
The principal activity atgoh’%‘@:operty for some time has been the

s milling of old mines dumps f,d;(l%e owners Dye% Bathtick. Mr Dye

stated about a month ago thata%’h% had less than a year operation
of dump material left. AlthoughCihg GSA has not been buying Tung-"

sten for several months, they o %’ﬁ'::&pntinued operation, storing

" the concentrates, hoping that mq@é@g’i’i}guld be appropriated to

complete the programe N o,

B S,
Tt is quite likely that they shub gg,éﬁ)\éigd have already as the
chances of restoration of the buyingipogram seem to be diminish-

. v
inge % % \//)
. %2 % %
There is no activity in the mine. g}}o Q
2D
N
oA



Mine

District

Subject:

DE. ARTMENT OF MINERAL RESOUR..S
STATE OF ARIZONA st

FIELD ENGINEERS REPORT Qe i.,. i ’3/ o &)

AN~ 5 i8h3
S&EN mmum tesuufibEs
R EHOENIX, ARIZONA

Boriana Tungsten Date  January 2,

Cedar Valley,18 miles by road Engineer Geo, T
East of Yucca,Ariz. '

Notes on Marketing of Concentrates and Amt. of Possible Production.

-

Most pf the following was obtained from a conference with Ray Dye and
Jack ‘Bathrick who own the Boriana Property. They are running the mill on
ore from the (estimated) 150,000.ton dump.-Their work to date has been of a
pilot and sampling nature. They have leased the mine to Dan Harper, former
superintendent of the mine, who with Mr.A. D.Allen is re-opening the mine with
the intention of having Dye & Bat%lck mill their ore,also.

The present m:Lll being 0perz§eﬂp Dye & Bathrlck on dump ore consists of

an 8 by 15 jaw crusher,screen, ro? closed eircuit for crushing, product to
fine ore-bin. Fine ore, thru 3/1 y;r oes to Bendklari Jig from which some
finished concentrate is obtained o the screen. Fines from the hutch go

to tables.Coarse tailing goes to a fhng screen. Table middlings, fines
from dewatering and jig middlings go% grind ball mill and then to flo-
tation. Copper concentrate is obtained %otatlon (L-#15 Denver Cells) and
flotation tails go to a table.Some fn.msh@iO oficentrate is obtained from each
table and some middling is returned to flotf%,tf‘pn‘; Mill capacity is estimated
at 2 t0 3 tons per hour. .%\26 {3}

Dye & Bathrick expect to get into steady Igﬁ):o c*glon by summer of 1953
and hope to produce at the rate of 15.tons per megx\% 4 0% WO3 concentrate

or more. Their production lately has be%%g? a ton or so per month

of average 5% WO3. This from testing dump and runnin Q@% through the mill,
They expect to screen out plus 2 inch material (with sof‘tlng of oversize) or
sink float. In either case, mill heads will be raised and production will of
coarse increase. Additional water nesessary will be obtained from the mine
due to operations of Harper & Allen. When and if Harper & Allen begin to pro-
duce from the mine, mill heads will increase and production of more WO3 will
presumably result. 4, &

Bstimated recovzf. d(-‘m W03 from the 150,000 tons of dump is about 20,000.
units.This is based O ry of slightly less than 3# of WO3 per ton of dump.
The owners estimate a 1:}@1 production from the mine of another forty to
fifty thousand units fro (%ﬁe place and stope gobs. These flgures are obtained
from mine maps sgovit repor Most of the ore in the mine is in-accessable
due to caving and flooding éﬁzﬁ}m ;;c,ime Harper & Allen are repairing in the mine
with a small crew and hope to "f@@ﬁl@roductlon in a small way in the next few

months. % o -
’S&d A V\

Notes on marketing,grade of ccﬁ%e}}ﬁ%gtes and spec1f1ca‘b10ns'
(@) ®

With their present
mill setup the concentrates can be mad%,i’b ‘ﬁv,erage above 0% WO3 and about 5.%
copper without any trouble. The ’I‘wmgstef?lg.s'/ ut evenly divided between Scheelite
and Wolframite. Copper is in Chalcoy;yrl’ce: <§{ﬁ'esen't. procedure is to haul this
in ton lotsin their pickup truck about 420 mlfés to Bishop,Calif. There it is
cleaned at the cleaning plant of Benware Corp., and the cleaned and separate
Scheelite and Wolframite concentrates are sold to Wah Chang Co. at Bishop. The

gggug ;;,IE’B 12;%;1%35.@ a man's time (three days) and truck cost puts g charge of



DEFARTMENT OF MINERAL RESOURwr3
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine Boriana Tungsten : Date ¥ 95&%\5
District ) Enginesr J{\‘«\! ;i o sl
X .;.;ii'.‘.-i‘_,i_ TR LV ALE
o pr. MRERR s oN
Subject: e b | PHOENX, ARTZ
—_— Z 5 et
g, W

the ton of concentrate. Charges for cleafimg the concentrate amount to about
$100,00,als0. In other words, the markef 'ﬁg‘( ost is about $200.00 per tpn or
say $5.00 per unit of contained WO3. A0

)

The resulting products are a sch %t,@aconcentrate and a wolframite
concentrate that average possibly 58% WO3 aﬁd‘&&g\etimes 2=300 pounds of reject
that mey run 10 to 30% WO3 due to slagging rpg&«the roastingprocess. The Wah
Chang buyer at Bishop pays maximum of $60.00 Per:thit on the cleaned products
above and price goes down a dollar for each pe (ént;pnder 60%.,ie for 58%,price
is $#58.00 per unit. No penalties are charged on’%:t‘,@ #bove and no assay charge.

Dye states that the cleaning plant is not busy 1‘@(%&21;‘.\ was some time ago,

%

A
Sampling& BuyingDepot: : %»%\7;’,

If the govermment could ascertain that it v@s "f};ctical to upgrade lots
of concentrate assaying 30 to LO% W03, it is believél (21% the capital outlay
needed at Wenden would be very small. TR

Wah Chang at Bishop opens each sack and takes 0, gsmples from it with
a sampler made of % inch pipe.The pipe is capped at the Vottom with a blunt
point and slotted on the sides. While being forced into the sack, the pipe is fill-
ed with a % inch rod. Then the rod is pulled out and the pipe is filled with conee
centrate through the slots. The samples from all sacks are reduced in a regular
assay splitter. Weights are determined on a truck scale.

According to Mr, Winters at Wenden Manganese Stockpile, the method the
government uses to sample acceptable grade concentrate is also very simple.
Concentrate is poured into sacks through a stove-pipe like affair with one
splitter slot across the ‘%iddle which takes out around 10% of the wakght through
one side as a sgmple. T?Y\%\T,lgsulting 10% is further reduced by pouring into
sacks until smaf%l enougly £o¥ran assay splitter,

If either of the'a vé methods were used, the only equipment needed
which will not already be'%a\fgg.lgble at Wenden would cost not over $25.00. In
addition, of course, safe %@@pwould be required. This may also be available.

o, ‘59", »j,
Payment for Concentrate: %;’v;p%i‘z, :

Wah Chang at Bishop esﬁg@q . the grade of the concentrate and pays for
80% of the estimated value at on€g? The balance of the payment is made after
assaying and umpiring,if necessarﬁ;\\p"f;\"'ij;s’,\

< O ©»

Conclusion: DA

~ " Boriana will produce more TunSs: én'?gwith or without the help of a buy-

ing depot, but any help alongthat line le ‘3-%;11 result in more net money for

miningand milling and especially lower reydfréments on grade and specifications,
* will result in faster production and greate Cg:&'ér-—all production, The mine is

now being laboriously re-opened. With a liberal program on prices of concentrate,

the wasteful process of shutting down with attendent caving and flooding could

be minimized, /‘ééy%



CoFPX
SEPARTMENT OF MINERAL RESOURCL -
State of Arizona
Field Engineers Report

Mine = Boriana Tungeten ‘ Date - Jamry 2, 1953

District - Cedar Valley, 18 miles by road Engineer - Geo, F, Heed
East of Yucca, Arim,

Most of the following was obtained from a conference with Ray Dye and

Jack Bathrick who own the Boriana Property., They are running the mill on ore from
the (estimated) 150,000 ton dump, Their work to date has been of & pilot and sampling
nature, They have leased the mime to Dan Harper; former superintendent of the mine,
who with Mr, A, D, Allen, is re-opening the mine with the intention of having Dye &
Bathrick mill their ore, also.,

{(ﬂ The present mill being operated by Dye & Bathrick on dump ore consists of
‘an 8 by 15 jaw crusher, secreen, rolls, in closed circuit for crushing, profuct to

. fine ove=bin, PFine ore, thru 3/16 inch, goes to Bendilari Jig from which some finished

|| .concentrate is obtained on top of the screen, Fines from the hutch fo to tables,

\‘J }Gou-u tailing goes to a dewatering screen, Table middlings, fines from dewatering

T and jig middlings to to a re-grind ball mill and then to flotation, Copper con-

centrate is obtained from flotation (L-#15 Denver Cells) and flotation tails go to a
(/’(";i;\tablo. Some finished concentrate is obtained from each table and mme middling is
1

14

ireturned to flotation, Mill capagity is estimated at 2 to 3 tons per hour.

{
11
|

|

o Dye & Bathrick expeet to get into steady production by summer of 1953 and

|/ /nope to produce at the rate of 15. tons per month of LO® W03 concentrate or more.

" Their production lately has been only a ton cr so per month of average L5% W03, This
from testing dump and rumning 100% through the mill, They expect to screen out plus

()2 inch material (with sorting of oversize) or sink float, In either case, mill heads

| will be raised and production will of coarse increase. Additionsl water necessary will

“be obtained from the mine 8ue to operations of Harper & Allen, When and if Harper &

' Allen begin te produce from the mine, mill heads will increase and production of more

W03 will presumably result. J :

Estinated recovery of W03 from the 150,000 tons of dump is about 20,000,
/umits, This is pased on recovery of slightly leas:than 3# of WO3 per ton of dump.
| //The owners estimate & potential production from the mine of another forty to fifty
\// thousand units from ore in place and stope gobs. These figures are obtained from
|| mine maps, gov't reports, etc, MNost of the ore in the mine is ineaccessable due to
|| caving and flooding.at this time. Harper & Allen are repairing in the mine with a
U small erew and hope to be in production in a small way in the mext few months,
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h their present m up concentrates can be made to average above
LO% WO3 and about 5.% copper without any trevble. The Tungsten is about evenly divided
between Scheelite and Wolframite, Copper is in Chalcopyrite, The present procedure
is to haul this in ton lots in their pickup truck about L20 miles to Bishop, Calif,.
There it is cleaned at the cleaning plant of Benware Corp., and the cleaned and
separate Scheelite and Wolframite concentrates are sold to Wah Chang Co, at Bishop.
The round trip including a man's time (three days) and truck cost puts a charge of
sbout $100 against the ton of concentrate, . Charges for cleaning the concentrate mount
to about $100,00, also, In other words, the marketing cost is about $200,00 per ton

18 t D1 ¢on d Wl 9. ; .
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The resulting products are a sbheelite concentrate and a woRframite cone
centrate that average possibly 58% W03 and sometimes 2-300 pounds of reject that may
run 10 to 30% WO3 due to slagging during the roasting process, The Weh Chang buyer at
Bishop pays maximum of $60,00 per unit on the cleaned products above and price goes
down & dollar for each percent under 60%., ie for 58%, price is $58,00 per unit. No
penalties are charged on the sbove and no assay charge. Dye states that the cleaning
plant is not busy like it was some time ago,

3 & 3

Ir government could ascertain that it was practical to upgrade lots of

concentrate assaying 30 to LO% W03, it is believed that the capital outlay needed at
Wenden would be very small,

P Wah Chang at Bishop opens each sack and takes two samples from it with a

| \sampler made of # inch pipe. The pipe is capped at the bottom with a blunt point and

;t slotted on the sides, While being forced into the sack, the pipe is filled with a &

|| dinch rods Then the rod is pulled out and the pipe is filled with concentrate through
lL he slots, The samples from all sacks are reduced in a regular assay splitter, Weights
““are determined on a truck scale, _ ,

According to Mr, Winters at Wenden Manganese Stockpile, the method the

() Povernment uses to sample acceptable grade concentrate is also very simple, Concentrate
g( 8 poured into sacks through a stova-gipe like affair with one splitter slot across

| he middle which takes out arcund 10%8"of the weight through one side as a sample, The

H
; L ) sulting 10% is further reduced by pouring into sacks until small enough for an assay
\>Zsplitter, ‘ :

s If either of the above methods were used, the only equipment needed which
[ )Will mwt already be availsble at Wenden would cost not over $25.80, In addition, of
| pourse, safe storage would be required, This may also be available, :

Payment for Cﬁgamt;aux
 Chang @t Bishop estimates the grade of the concentrate and pays for

80% of the intimud velue at once, The balance of the payment is mede after assaying
N %nd umpiring, if necessary.

\\/’/Oomluui.om
\/ Boriana will produce more Tungsten, with or without the help of a buying
1(dopot, but any help along that line that will result in more net money for mining and
g and especially lower requirements on grade and specifications, will result in
faster production and greater over-all production, The mine is now being laboriously
re-opened, With a liberal program on prices of concentrate, the wasteful process of
shutting down with attendent caving snd flooding could be minimized,

George F, Heed
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Most of the following was obtained from a conference with Ray Dye and
Jack Bathrick who own the Boriana Property. They are running the mill on ore from
the (estimated) 150,000 ton dump, Their work to date has been of a pilot and sampling
nature. They have leased the mime to Dan Harper, former superintendent of the mine,
who with Mr, A, D, Allen, is re-opening the mine with the intention of having Dye &
Bathrick mill their ore, a].co.

‘{ lj The present mill being operated by Dye & Bathr.tck on dump ore consists of

|: an 8 by 15 jaw crusher, scresn, rolls, in closed circuit for crushing, profduct to

[: ﬁ.no ore~bin, Fine ore, thru 3/16 inch, goes to Bendilari Jig from which some finished

ntrate is obtained on top of the screen. Fines from the hutch fo to tables,

Gon'u tailing goes to a dewatering screen, Table middlings, fines from dewatering
and jig middlings to to a re-grind ball mill and then to flotation. Copper con-

—.centrate is obtained from flotation (L-#15 Denver Cells) and flotation tails go to a

i | bable, Some finished concentrate is obtained frem each table and mme middling is

n’ ,rcturmd to flotation, Mill capagity is estimated at 2 to 3 tons per hour.

s
\d Dye & Bathrick expect to get into steady production by summer of 1953 and
to produce at the rate of 15. tons per month of LO® W03 concentrate or more,

Their production lately has been only a ton or so per month of average L5% WO3. This
~~~~~ trontelbing dump and running 100% thropgh the mill. They expect to screen out plus
inch material (with sorting of oversize) ar sink float, In either case, mill heads
L be raised and production will of coarse increase. Additional water necessary will
be obtained from the mine @ue to operations of Harper & Allen, When and if Harper &

' Allen begin to produce from the mine, mill heads will increase and production of more
U Wo3 will presumably result, ,

Estimated vecovery of W03 from the 150,000 tons of dump is about 20,000.
\\ %nitu. This is based on recovery of slightly leas: than 3# of W03 per ton of dump.
Y

—_7
_—

/The owners estimate a potential production from the mine of another forty to fifty

/theuund units from ore in place and stope gobs. These figures are obtained from
mine maps, gov't reports, etc. Most of the ore in the mine is in-accessable duve to
caving and flooding at this time. Harper & Allen are repairing in the mine with a
small crew and hope to be in production in & small way in the next few months.

iith pmuut " ¥ setup the eonmmus can be made to average above
Log uoa and about 5,% copper without ay treuble. The Tungsten is about evenly divided
between Scheelite and Wolframite, Copper is in Chaleopyrite, The present proceduse
is to haul this in ton lots in their pickup truek about L20 miles to Bishop, Calif.
There it is cleaned at the cleaning plant of Benware Corp., and the cleaned and
separate Scheelite and Wolframite concentrates are sold to Wah Chang Co, at Bishop.
The round trip including a man's time (three days) and truck cost puts a charge of
about $100 against the ton of concentrate, Charges for cleaning the concentrate mount
to about 8100.00, also,. In othor worda, the whtim cost is about $200.00 per ton

L]
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The resulting products are a stheelite concentrate and a wokframite con-
centrate that average possibly 58% W03 and sometimes 2-300 pounds of reject that may
run 10 to 30% W03 due to slagging during the roasting process. The Wah Chang buyer at
Bishop pays maximum of $60,00 per unit on the cleansd products above and price goes
down & dollar for each percent under 60%., ie for 58%, price is $58.00 per unit. No
penalties sre charged on the sbove and no assay charge. Dye states that the cleaning
plant is not busy like it was some time ago.

Sampling & %ﬁgs Depots
government could ascertain that it was prectical to upgrade lots of

concentrate assaying 30 to LOE W03, it is believed that the capital outlay needed at
Wenden would be very suall,

— Wah Chang at Bishop opens each sack and takes two samples from it with a
|pampler made of & inch pipe. The pipe is capped at the bottom with a blunt point and
slotted on the sides, While being forced into the sack, the pipe is filled with a %

“inch rod, Then the red is pulled out and the pipe is filled with concentrate through

slote, The samples from all sacks are reduced in a regular assay splitter. Weights

determined on & truck scale. E

oy According to Mr. Winters at Wenden Manganese Stockpile, the method the
(1 vernment uses to sample acceptable grade concentrate is also very simple, Concentrate
s poured into sacks through a ctm-gipe 1ike affair with ons splitter slot across
he middle which takes out around 10%5°of the weight through one side as a sample, The
1'21:‘”18 10% is further reduced by pouring into sacks until small enough for an assay
- tier. :

S

i e If either of the above methods were used, the onlzzoquipmnt needed which
(*‘mm already be available at Wenden would cost not over $25.00. In addition, of
et : ?

safe storage would be required, This may also be available.,

.. nt for Concentrate: ,
| Weh Chang at Bishop estimates the grade of the concentrate and pays for .
80% of the estimated valve at once, The balance of the payment is made after assaying

and wmpiring, if necessary.

Conclusions ' .
Boriana will produce more Tungsten, with or whthout the help of a buying
depot, but any help along that line that will result in more net money for mining and
Ij milling and especially lower requirements on grade and specifications, will result in
faster production and greater over-all production. The mine is now being laboriously
re-opened, With a liberal program on prices of concentrate, the wasteful process of
shutting down with attendent caving and flooding could be minimigzed. '

George F, Heed
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Subject 3

Most of the following was obtained from a conference with Ray Dye and
Jack Bathrick who own the Boriana Property. They are rumning the mill on ors from
the (estimated) 150,000 ton dump., Their wok to date has been of a pilot end sampling
nature. They have leased the mime %o Dan Harper, former superintendent of the mine,
who with Mr, A, D, Allen, is re-opening the mine with the intention of having Dye &
Bathrick mill their ore, also. !
HoW The present mill being operated by Dye & Bathrick on dump ore consists of
|| an 8 by 15 jaw crusher, screen, rolls, in closed eircuit for crushing, product to
!] fine oye~bin, Fine ove, thru 3/16 inch, goes to Bendilari Jig from which some finished
|| /Jooncentrate is obtained on top of the sereen, Fines from the hubch §o to tables,
- Goarse tailing goes to a dewatering screen, Table middlings, fines from dewatering

and jig middlings to to & re-grind ball mill and then to flotation, Copper con-

— ecentrate is obtained from flotation (L-#15 Denver Cells) and flotation tails go to a
(if’ “)\ table, Some finished concentrate is obtained from each table and mme middling is
| | |returned to flotation, Mill capacity is estimated at 2 to 3 tons per hour.

" | Dye & Bathrick expeet to get into steady production by summer of 1953 and

“““hope to produce at the rate of 15, tons per month of LO® W03 concentrate or more,
Their production lately has been only a ton or so per month of average L5% W03. This

— from testing dwnp and rumning 100% thropgh the mill., They expect to sereen out plus

| ]|2 inch material (with sorting of oversize) or sink float, In either case, mill heads

| /)will be raised and production will of coarse increase, Additionsl water necessary will

| be obtained from the mine 8@ue to operations of Harper & Allen, When and if Harper &

[l Allen begin to produce from the mine, mill heads will increase and production of more

| W03 will presumably result. |

non  Estimated recovery of W03 from the 150,000 tons of dump is about 20,000,
| /funits, Tnis is based on recovery of slightly lese:than 3 of W03 per ton of dump.
\'// The owners estimate a potential production from the mine of snother forty to fifty
|/ thousand units from ore in place and stope gobs., These figuwres are obtained from
i mine maps, gov't reports, ete., Most of the ore in the mine is in~accessable due to
./ caving and flooding at this time., Harper & Allen are repairing in the mine with &
amall erew and hope to be im production in a small way in the next few months,

& 2 q L LQG, iU BDEC.LL LG 4. QA4S § ;

i r present m etup the concentrates can be made to average above
Lo® Wo3 and about 5.% copper without my tremble, The Tungsten is about evenly divided
between Scheelite and Wolframite, Copper is in Chalcopyrite, The present procedure
is to havl this in ton lots in their pickup truck about k20 miles to Bishop, Calif,
There it is cleaned at the eleaning plant of Benware Corp., and the cleaned and
separate Scheelite and Wolframite concentrates are sold to Wah Chang Co. at Bishop,
The round trip including a man's time (three days) and truck cost puts a charge of
about $100 against the ton of concentrate, Charges for cleaning the eoncentrate mount
to about $100,00, also. In other words, the marketing cost is about $200,00 per ton

25,00 per unit of contained WQ3

AL L A
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The resulting products are a sbheelite concentrate and a wokframite cone
centrate that average possibly 58% W03 and sometimes 24300 pounds of reject that may
run 10 to 30% W03 due to slagging during the roasting process, The Wah Chang buyer at
Bishop pays maximwm of $60,00 per unit on the cleaned products above and price goes
down a dollar for each percent under 60f., ie for 58%, price is $58,00 per unit. No
penalties are charged on the sbove and no assay charge. Dye states that the cleaning
plant is not busy like it was some time ago.

v b

o i At AL

' the government could ascertain that it was preectiecal to upgrade lots of
concentrate assaying 30 to LOF W03, it is believed that the capital outlay needed at
Wenden would be very small,

11\ ] Wah Chang at Bishop opens each sack and takes two samples from it with a

|| sampler made of % inch pipe, The pipe is capped at the bottom with a blunt point and

|| slotted on the sides, While being forced into the sack, the pipe is filled with a &

IU neh rod, Then the rod is pulled out and the pipe is filled with concentrate through

“/the slots, The samples from all sacks are reduced in a regular assay splitter, Weights

are determined on & truck scale, : ; - _

2\ According to Mr, Winters at Wenden Manganese Stockpile, the method the

! '}pomnt uses to sample acceptable grade concentrate is also very simple., Concentrate

i is poured into sacks through a stove-gipe like affair with one splitter slot across

t J,ﬂshe middle which tekes out around 10%"of the weight through one side as a sample, The

\—resulting 10% is further reduced by pouring into sacks until small enough for an assay
splitter,

r J\‘ If either of the above methods were used, the only equipment needed which

| Jwill rot slready be aveilsble at Wenden would cost not over $25,90, In addition, of

[ course, safe storage would be required., This mey also be available.

|

Payment_for Congentrate:
ang at Bishop estimates the grade of the concentrate and pays for

., 80% of the estimated value at once, The balance of the payment is made after assaying
\| /And wmpiring, if necessary,

!
|
|

L ‘Beriana will produce more Tungsten, with or whthout the help of a buying

| depot, but any help along that line that will result in more net money for mining and
milling and especially lower requivements on grade and speeifications, will result in
faster production and greater over-all production. The mine is now being laboriously
re-opened, With a liberal program on prices of concentrate, the wasteful process of
shutting down With attendent caving snd flooding couvld be minimized.

George F, Heed
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Mojave County ﬁ// s/e

At Copperville, via Yucea, about s
miles east in the Cedar mining dis-
trict, great attention is heing naid to
the Molvhdrum  deposits and  devel-
opments are proving highly satisfac-
tory.  The mincralized o is about
one mile wide and three miles long
and over this uen many  jocations .
have been made and the nropertics
are inovary stages of development.
The Irancis  group  comprices  siy
claims and  is owned by Skasw and
Miller, who have recently  sonded
them to [fort & Hanmne,

The Franklin group of three claime
have ulso heen bonded (o (he same |
parties, as well as four claims of thie |
carpenter, !
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“~~BEPARTMENT "OF MINERAL * SOURCES”
News Items 98MOR Yus Ju... avto of

: L oo | Datdctober 31, 1952, . .
Mine Boriana - va od oels I

Location 18 mléE of Yuecca by road
ve & gge g th%*n ck V’(

Address P o, Box 1069

ngman, Arz,zona

Operatlng Co. Dye & Bathrick own the pro=-
perty and are operating the mill on

o
& T
Bl
Address om2
? ~ & e T oy g
.to Dan K, Harper & A,D,Allen,Gen'l 250
TOQ
Deliv.,Kingman. Harper was once, Supt oo
Pres : b : ? s ;;
) 7o S
Genl Mgr Allen is from Alabama. z i ;{;‘
Lo -
Mine Supt, Dan ﬁarper Z“, K :,,‘
MW CF i 3 wn M
ik = m
Mill Supt. / L 200E s d Q Z
Principal Metals Tungsten & Copper FU0
Mill --five M
Men Emplweﬁ Mine ==four more added soon, s
o C
Eroducﬁmn Rate Ml%ling 20-)40 tons of dump per 8 -
- a‘ C;'
<

-
-t
e

Mill,,.T.ype & Capacity,J &
screens, followed gy gig,tables,& regrind &

‘t>lin5[n of f,il.ota ion ta:.ls.

Power,

AN

‘S

Boulder Dam Power,

Signed GEORGE F, REED
(Over)
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Mine

District

Subject:

DEF~TMENT OF MINERAL RESOURLES
STATE OF ARIZONA

FIELD ENGINEERS REPORT
o
Boriana: Copper World: Antker Date Oct 9th 1948

Engineer 4, ¢, Nebeker
Operations RN A

These nroyf%@ /B_VS were vieited on Oct 9.
P
: ) ) < K O
At the Boriana, the Omep%% 1ls Co was just flulsnlnf" rebuilding
the mill and expected to %¢ ling within ten days. BG.LOI’G
sterting on the Boriana d y were going to mill some ore

from the Tungetenite mine %uWauﬂntel 5 men working
ao ir 20
/\-7'\ -v
TER .
The 6opper World was driving ﬁ}ﬁ‘l in to cut new ore found
by drilling and were in 750 feet3 % frmen working
T

fﬁ
v /4' )
The Antler was still on the develo ﬁ;&% c$age but not shipping
T Ch
Q.
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CHAS. A. DIEHL July 22,1946, ])jWV At
14 N
ARIZONA ASSAY OFFICE "
Mail: P. O. Box 1148 815 North First Street Phone 3-4001
:ERTIFIES That samples submitted for assay bjDept .0f Mineral Resources.contain as follows per ton of 2000 Ibs. Avoir.
MaRKs e e e L REMARKS
centrates : : ' o i
of dump. 1.3 | $. 401 |¥ 39 2,86 | +55
B du
st8ewall Tra o Tre oo o31| .17
Ble dyyp |2 Trdoe | W38 .21
@ 1=-small dump. i'
lower end, Tragce Trace 096 | o17
@ 2-small dunp
"_upper end b3 401 | $ .35 36 | +20
e 3-17'centen
dump Trage Tre 08 o0l | 016

s §__ 00000 , Assayer ARIZONA ASSAY OFFICE




209 De

Mail: P. O. Box 1148

CHAS. A. DIEHL

Phoenix, Arizona,

July 22,1946,

ARIZONA ASSAY OFFICE

815 North First Street

Assayer

Z
'ERTIFIES That samples submitted for assay by @P & of liineral Resouir6es .contain as followsy lyton of 2000 Ibs. Avoir.
. )
SILVER GOLD % PERCENTAGE " 7.
MUSR S Ounces | Tenths Ounces [Hndths{+. 5% ‘)QG g? éﬁ'& xgli-#er QQ/}; PER Vol fgn(
centrates : S X
of dump., 1S 401 8 2,86 | .55
B ¥
iﬁe il Trape Trgce eS| 17
(&) .
‘W&?i§p o2 TI'!LBE « 06 | 21
e 1eomall duWDe
lewer end. Trage Trace o356 | 17
e 2-snall dun s
".upper end o3 401 36| +20
e 3.17"eenten A N 3
dump Trage Tra co «eOL| +16
s$ 30,00 ARTZONA ASSAY OPFPFICE

)

ﬂ/’l/ £
a’”u PamE
"

% Phone 3-4001
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DUMP ORE
HOPPER

26" BELT CONVEYOR
RECLAIMED SPRAY WATER -
12' X 42" TROMMEL

l + 2" MATERIAL
~ 2" MAT "
o ]ER'AL 24" BELT CONVEYOR
b | 2 MEN HANDPICKING
HAMMER MiILL ;
MAGNET FOR SCRAP IRON
WATER SPRAY
RS WAST HAND SORTED ORE
3' X 8 SCREEN oTE S_J
SINGLE *DECK, VIBRATING ey
G 8" X 16" JAW CRUSHER
+3/16"—— —_— !
) GRHERIDR 20" BELT CONVEYOR
-3/6" : .1
_________.J FRESH 3
SCREEN
WATER SINGLE -DECK, VIBRATING
WATER
3/16" 1 +3/i6" -
2' SAND PUMP AKINS
HEAVY-MEDIA
SEPARATOR
6" DORCLONE el
FLUME SINK 1
FLOAT
TO WASTE
3 X 6 SCREEN 14 STACKING
2 - DECK VIBRATING CONVEYOR
NOTE . Water-recovery system is compli-
S'ee cated and not shown. Three pumps

Figure 35 pull water from various levels in
the thickener, to be distributed to
various parts of the plant.

Figure 34-Flowsheet — Boriana mill.
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See Figure 34.

DEWATERING
ys I DRAG CLASSIFIER
4'x Joozm T MESH [ - 1
. OVERFLOW 18" STACKING
_ r _ WATER TO CONVE YOR
DEWATERED THICKENER '
{ X6 CONE PULP 26'X 26 WASTE mewe
THICKENER DIAPHRAM ; Mmoo | I
WATER STORAGE PUMP ) 1
- NO. MP.
6" DORCLONE i HUTCH CUP OVERFLOW FRESH
SLIME _ ] ] v v CONCENTRATE WATER
v TABLE WASTE CUP HUTCH '
CONCENTRATE _ OVERFLOW R —- INFA-RED DRYER
m>zo»_ucz_u MIDDLINGS ) ,
FINES QVERFLOW h NO.| CONC. TABLE NO. 2 CONC. TABLE 4zx>now_mwwm
_, SCREW CONVEYOR Y [ ¥ vy v y -
FOR DEWATERING MIDDL INGS CONCENTRATE E:ﬂ_zm MIDDLINGS  CONCENTRATE
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Figure 35-Flowsheet, - Boriana mill.
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Figure 34-Flowsheet, — Boriana mill.
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Figure

Flowsheet of the Dye and Bathrick mill of Boriana mine

Mohave County, Arizona
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From "Tungsten Deposits of the United States" by Paul F. Kerr, Geol. Soc. Am., Memoir IS.

Figure 37-Ore shoot at Boriana, Ariz.
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Figure 36.-Topographic and geologic map of Boriana mine, Mohave GCounty, Ariz.
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