
The following file is part of the G. M. Colvocoresses 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. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
3550 N. Central Ave, 2nd floor 

Phoenix, AZ, 85012 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



TUNGSTEN 9/23/35 

Call from E. T. Eckel (with brqken right arm) who is locally 

represented by R. H. Cornelius , Atty . , Title and Trust Bldg . Phoenix and 

is a friend of Albert Wells (formerly at BlueBell ~ine) who sent him to me . 

Eckel has staked six claims on Boulder Creek , Yavapai County 

which are best reached by driving from rescott through Simmons to 

Camp Wood and from there about 17t miles south to Joe Stroger's hanch 

at the end of the road . Horses may be procured at this ranch and the 

Eide or walk from there to the claims is about 3~ miles and for a guide 

either Joe stroger or his son Kenneth would serve or R. J . Cook (who is 

not a miner) or Eckels brother Claude, who is prospecting on his own 

claims some 2t miles away . 

Also about 2t miles northwest from Eckel' s Tungsten prospect 
and 

is a property now be i ng worked by leasers /by Mr . and Mr s . sterling Ellis 

and 1 ckel say s that during the war or bef ore this was worked by Lawler 

and Homer Woods, who took out a lot of ore . 
<-

Eckels claims show both veins and placer in the nreeks and 

Eckel has shot into one vein lquartz) which shows good wolframite of 

which he left sample, and is over 1 foot wide. 

H±s vein ore and also placer have given assays when sorted . 
or concentrate d up to 55% W03 . ,/ /VJ- Ii I~ f ~ j. . 

He has also found cubic crystals of cerium which are l~ 
and greasy and also columbite (oxide of iron and columbium) both of which 

he thinks may have great value. 

The elevation of the claims is ab out 5000' and the formation 

is granite porphyr:' < • to the north and quartz porphyry to the south 

with the quartz veins in which there is also some iron pyrites and near 

by this is a ledge wi th manga nese and below is found sane gold, silver and 



'-2-

copper value, also Eckel claims t lat there is tin which seems very 

doubtful. 

The property can be reached in winter by driving from Hillside 

to the Ne lson Ranch and then on the road to Wild Horse Basin to the 

Smith Ranch which is about 5i miles from the property. 

Eckels will sell all claims for ~5000 and will give plenty 

of time for an examination or would l ease and seems to be reasonable. 

Sugg~sted procedure would be to first see Homer WOOds in 

Prescott and ask him about the Eckels property a nd the district in general 

and then to vi si t the claims if it seemed worth whi Ie (Therdi s good deer 

hunting and some turkey along Pine Creek) Take gold pan for the placers . 

~arties who might be interested in the showing are the 

Boriana Mining Co. (Frank Hood) Livermore of Boston and Leith of the 

Vanadium Co., possibly L. R. Smith. 

Frank Giroux may know something of the district, danger is t hat 

it will prove very pockety and without any persistent value. 

Eckel does not own t he gold, silver, copper showing wLich 

he says is very big and located some 7 miles southeast fr om his tungsten 

claims. Ris samples from there showed: 
Au oz. '11' Ag. oz. Cu.% Value gross per ton. 

#1-- 0.16 1.80 2 .53 !jpll.50 

#2 e.22 1.5 1.4 11.37 
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Gold 
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Dopper 
Lead 
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Date 3/20/36 

-
Zinc f a Tota! 

Value • s 

4.66 

: 1,,69 

11.5 
9.04 226.39 

33.3 3.0 ' 
26.64 2.58 2J,6.49 

30.4 1.4 
24~32 1.20 263·.42 . 

29.0 Trac~ .' . ~: . 
23.20 -.. 8SS.08 
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w. E. Hawley ASBa1e~. 
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~d . Zisenhauer, Jr . 
320-322 So . san ~edro st . 
Los Angeles , California 

ASS ~ CERTIFICATL 

lone Vandike 9328 

Los Angeles , Calif ., Nov . 4, 1~36 

I hereby Certify that the samples descri bed belo\'i , 
received from E . T . Lckel, 303 Phoen';'x National Bank :aldg . assays 
as folloTI S: 

o '.lli:B 8 uARK .t ND r 

~l Vlolframi te 
B2 Hubnerite 
C2 Sheelite 

Gold 
ozs. per ton 

. 01 

. 015 

. 02 

1 'I, olframi t e 1'ungstic Oxide \ 703} 
.u2 Hubllerite " It ,.. 
C3 Sheelit " It 

8r01YbdiC Oxide (140°3) 

Gold :35 . pp er oz . 

Value 

. 35 

. 53 

. 70 

. . . . . . 

8I m LD ED ~IS,t;, ' .. U2..;R , 

SS .. YL 

Silver 

71. 8Oio 
71 . 42?~ 
41 . 82% 

1.03% 

- . 

Total value 

. 35 

. 53 

. 70 



Hawley and Hawley 

119507 I:ubnerite 51 . 9 
119529 n- Gen . Sample 8.1 

Si gp.ed by W. E . Haw~ey 

. Phelps Dodge Mining Corp . 

Tungsten as W03 18 . 4 
Wolframite W03 62 . 7 

Claude E . ] cLean 

(830 . 40 Total Value 
. 1 29 . 60 

';295 .12 
960 . 00 

14092 Woefni te tungsten Brushy Dasin , 'I'ungsten Ore t?l, Wo 30 .73% 
14092 Rubernite tungsten, #1 5 . 05% 

otz Engineering 

No . 4 Hubernite W03 
Wolfraui te " 

HaWley and Hawley 

65 . 1~~ 
69 . 3~; 

119507 Hubnerite 51 . 9 
119529 tt Gen . Sample 8 .1 

Signed by W. 1£ . Hawley 

Phelps Dodke ~ining Corp . 

Tungston as Wo3 18 . 4 
r'volframite IT 62.7 
Hubernite IT 31 . 6 

Cla ude Ji: . ulcLean 

~1941. ' 0 
1108.80 

830 . 40 Total 
129 . 60 

295 . 13 
960 . 00 

50 . 56 

14092 Woefnite tungsten 
17093 Hubernite II 

~ . , Brush "';asin Tungsten ore 7, 1 W03 30 . 72~J 
#1 Double Jack , 5 . 50~ 

1'40t z .J.!,ngi neeri ng 

D lOa 4 Hubernit e Wo3 
'~olfrarni te W03 

,,? l041.60 
1109.80 



COPY OF ARIZONA TESTING LAD. 
c/o E . E. Wiley , Hillside Arizona 

6/21/35 for R. J. Cook 

14092 

14093 

14094 

Bnushy Basin 

Tungsten # 1 

Double. Jack 

Tungsten , tr i-oxide 30 ;73% 

" 
It 

" 
~ 

" 
" 
" 

5 .05% 

0.50% 

(srG D) Claude E cLean 
assayer 

A complete ualitative spectographic analysis wa s made on 
sample marked ltD Combination" which s hows t h e main constituents to 
be aluminum , iron, and silica , with tungsten as shown above 
(Tri-Oxide W03 2.80) calci~, sodium , and potassium, and a small 
amount of copper , bismut h , lead, manganese, molybdenum, toget ner 
with the merest traces of cobalt , chromiUIfl , magnesium , hickel, 
titanium , vanadium, beryllium, ba rium, silver, and tin . Aside 
from the tungsten, nothing of commercial importance. 

********************* 

E . T . Eckel 

Lab . # 13881 

Sample fi lA 

Sample #2B . 

6/7/35 

(Bold 

o .16 ~1'4 . 60 

signed) John lierman , chemis t 

Silver Copper 

1.80 
.' 

S~!lple t3c 2.53% 

****************** 

• T . Eckel 

Gold Silver 
. 22 ~7 .70 1.5 !tf l.15 

6/10/35 

Copper 

Cla ude E . Iv cLean 
iSSaYER 

1.4 ~2 . 52 
Total 

t' ll.37 

John Herman Lab . 
per Jo n Her lilan 
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COPY OF ARIZONA TESTING L 
c/o E . E. Wiley, Hillsi de Arizona 

140~2 

l40~3 

l40~4 

Bnushy Basin 

Tungsten #1 

Double Jack 

• 6/21/35 for R. J. Cook 

Tungsten, trl-oxlde 30;73% 

5.05% 

0.50% 

" 

" 
" 
" " 

(SIGNED) Claude E McLean 
assayer 

A complete ~ualltatlve $pectographic analysis as made on 
sample marked "D Comblnatlon" 'which shows the main constituents to 
be aluminum, lron, and sillca, with tungsten as shown above 
(Trl-0xlde W03 2.80) calc1~, sodium, and potassium, and a small 
amount of copper, bismuth, lead, manganese, molybdenum, together 
with the 'merest traoes of cobalt, chromium, magnesium, hiokel, 

, ti tanium, vanadium, beryllium, barium, silver, and tin. Aside 
from the tungsten, nothing of co drcial importanoe. 

********************* 
E. T. Eokel 

Lab. #13881 

Sample #lA 

Sample !JIB 

6/7/35 

Qold 

0.16 '4.60 

(signed) John Herman, chenist 

Silver Copper 

1.80 1.39 

Sample #30 2.53% 

****************** 
E . T. Eckel , 

Gold SlIver 
.22 7.70 1.5 "1.15 

6/10/35 

Copper 

Claude E. oLean 
iaSAnR 

1.4 2.52 
Total 

1l.37 

John Herman Lab. 
per John Herman 

.. 
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Notes on the 

There is probably no mineral, commercially valu
able, that takes so many forms differing so radically 
in appearance as the ores of tungsten. To the ordi
nary observer there is no connection except the un
usual weight between the black ferberite and the light 
colored, sometimes white, scheelite. Every miner 
when shown the ore exclaims: I have seen that be
fore, somewhere; then rakes over his memory for the 
place, and when he goes to it finds that it is some
thing else, or that sorpe one else is there. In visiting 
various tungsten mining districts one is impressed 
with two things: That there is very little mineral 
coming from places that have not been known to 
s'omeone for a long time. A claim carrying hubnerite 
was patented in Colorado in 1877, and the specimens 
were discussed 1n scientific papers in the early eighties, 
yet is still unknown commercially; and the ease which 
the various minerals m~"y be overlooked, scheelite par
ticularly, would not be recognized in the course of an 
ordinary mine examination, unless made specifically 
for that mineral. 

New mining regions pass through a cycle of de
velopment; experienced mine operators are a con
servative lot, and are generally the last to take hold. 
One first sees those who stake everything in sight, 
and the consequent troubles that result from the 
skimping and avoidance of the legal assessment work; 
then the raw-hide period sets in', and it does one good' 
to see the honest effort on the part of those whose 
means are very limited, but whose knowledge of ore 
dressing is good. In the Dragoon mountains in Ari
zona one can now see the almost forgotten rocker and 
pan and hand jigs augmented by gasoline driven 
crushers. The next stage is an old battery from some 
abandoned silver or, worse, gold mill, and a table. 
The loss in slimes in these mills is very great. 

The prospector generally asks where to look for 
.the ore, and is generally told to look for quartz veins 
in granite or pegmatite dikes. At White Oaks, New 
Mexico, the ore is in a crushed zone in rhyolite; at 
Hatchita the ore is 1n limestone. In the Dragoons the 
veins are quartz with a little fluorspar in granite, but 
the larger production is from placers, and they would 
suggest a country rock rather than vein mineralization, 
for the quartz veins are thin and the placer area is 
'eorisiderable. In the Wiheatstone mountains near 
Benson, the ore is altered granite. The feldspar is not 
apparent to the eye, and the mica is light colored, in
stead of the not unfrequent magnetic iron; it carries 
ferberite. ear Nogales, where both wolfram.ite and 
scheelite are found, the country rock is granite, or 
some of its modifications. In Sonora scheelite is oc
casionally seen in the concentrating copper ores at 
Na'cozari, and farther south a green-colored scheelite 

·Denver, Colo. 

1047 

comes from a copper mine. Again in Sonora ore 
identical with that of the Gigas is_ found; this same 
ore can hardly be distinguished from that from Bi:ma. 

What is likely to prove an important tungsten area 
.is the Gigas (quartz) mountains, near Arivaca, about 
70 miles south of Tucson, Ariz., and 20 miles from 
the Southern Pacific railroad at Amada station. This 
is a range of hills rather than mountains, about 8 
miles long and 2 or 3 miles wide; not over 800 ft. 
higher than tile surrounding country, and having its 
greater elongation northwest and southeast. To the 
south flows Arivaca creek, that has surface water for 
3 or 4 miles all of the year through. The stream on 
the northerly side only flows after a heavy rain, but 
has a considerable drainage in the gravel that can be 
reached. by shallow wells. 

The northwest end of the Gigas is granite, but the 
middle and southeasterly ' portion is of more recent 
eruptives, commonly, known as porphyry, but not yet 
named. Through the range are a number of dikes of 
a dark green rock, perhaps diorite. The veins are of 
white quartz and are very prominent, dipping nearly 
vertically and strike with the mountain range. A sec
ondary smaller series crosses the mountain. These 
veins are from thin seams to 5 or 6 ft. in thickness. 
Often there is a foot or two of quartz, a foot or two 
of country rock, a smaller seam of quartz, more coun
try rock; another seam of quartz, etc. In all making a 
vein IO ft. or more thick. The quartz is a typical 
gold quartz, .carrying a small amount of rthe usual 
pyrites, chalcopyrites, galena, etc. Sometimes the 
country rock in the vein is mineralized better than the 
quartz itself. 

The quartz veins at the northwest extremity. of the 
range and for 3 or 4 miles east and south, are remark
able for the cystals of hubnerite; sometimes pin-head 
specks, and again beautiful crystals several inches long 
radiating like the fingers of an open hand, reminding 
one first 'of stibnite. These crystals are frozen -to the 
quartz, making 'hand dressing impossible, unless roast
ing is resorted to. The present practice is to break 
(spall ) the ore and pick out the best for shipment. 
There is a stamp mill equipped with tables at the lower 
end of the mountain. 

At Campo Bonito, near Oracle, about 40 miles 
north of Tucson, is another tungsten area. The min
eral is a salm.on-colored scheelite. The principal vein 
is that of the Cody-Dyer Gold Mining Co., and is a 
fracture zone · in the sedimentaries, limestone, shales, 
etc. The underlaying rock is granite, and in the neigh
borhood the same mineral occurs in quartz veins in 
granite and in granite diorite contacts. 

Rigid laws do not apply to nature very well. While 
most of the tungsten is found in granite and with 
quartz, it is found associated with many other rocks. 
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Ferberite seems ,to fav'Or small seams, and t'O make 
breccia fillings a·s in Baulder county, Calorado; hub
nerite 'Or walframite, as crystals in quartz, neither 
mineral shaws any regularity; a stope looks gaod to
day, tomorrow it may show no ore at all. Sheelite is 
the easiest mineral to pass over, and is the most ir
regular in its occurrence; it is never low grade in the 
sense of being intimately mixed with other minerals, 
but occurs pure in irregular masses 'Or small frag
ments. Twa 'Or three hundred pounds have been 
-found about 10 miles northeast of Nogales. The pits 
from which it was taken are the ordinary assessment 
holes dug in searching for gald-copper-bearing quartz. 
The mineral was in sharp-angled fragrpents of prac
tically pure scheelite, imbedded in the soft granite 'Of 
the veins. Even now one can pan the dumps and ob
tain particles of the mineral about the size of a grain 
of wheat. These particles, while the mineral is mark
edly crystalline, rarely show crystal faces, and are not 
raunded at all. In same instances they are probably 
pseudamorphs; mare likely they ~re simply fillings 
'Of small rough vuggs. 

It might almost be given as a rule that all un
profitable gold mines should be looked over for tung
sten minerals. A ll valuable high-grade are has a 
habit 'Of being very irregular in its 'Occurrence. One 
sees a great many unfortunate investments in the 
way of gold mines, that have been induced by occa
sional bunches or pockets of rich ore in fine-looking 
quartz veins, that da nat yield enough low-grade ma
terial between the rich pockets ta sustain the expense 
of 'Operating, 'Or a sufficient number 'Of packets ta make 
selective mining prafitable. It must be _ an agreeable 
surprise to same 'Of the owners to find that they have 
a profitable tungsten mine. 

All the tungsten ares are very brittle; crush the 
are to Y<i -in. and then jig or screen through a 20 or 
30-mesh screen, and nearly all the mineral will be 
obtained, this fact and its high specific gravity, makes 
it possible ta obtain a marketable product with hand 
appliances. It slimes badly. The writer has seen 
it floating like mosquito larvae on the water of a pool 
belaw a racker where placer graund was being washed. 
The additian of a concentrating table to an old stamp 
mill is an ecanomic plant in the matter 'Of initial cast. 

If a stamp mill is ta be used, slime equipment will be 
required. It is much better to reduce the praportion 
of slimes by using slow maving rolls. Eventually, 
when the price 'Of tungsten declines, it will be found 
necessary to devise same plan ta save the gold, there
by gaining an income from both metals_ It appears 
sometimes that there is an inverse ratio between the 
gold and tungsten, when the tungsten content of the 
vein becomes low, the gold is likely to increase. 

Sylvanite, sometimes called graphic tellurium, is a 
telluride 'Of gald- and silv.er. It sometimes contains 
lead and antimony. 

. An-advertised brand is of itself a guarantee. 

Modern High Economy Pumps for the 
Zinc Districts. 

Companies in the lead-zinc mining districts, whose 
equipment in former years was notoriously crude and 
inefficient, are now installing pumps of the mast mod
ern type. The 'One shawn in the cut, which has a 
maximum capacity 'Of rooo gals. per minute and was 
built for the Monmauth Zinc Mining Ca. , Hazel Green, 

. Wis., offers an excellent illustration 'Of this tendency. 
It consists of a I I by 12-in. Aldrich vertical triplex, 

outside-packed plunger electric pump of the divided 
water end type, single reductian, direct geared. Pra

visian is made for mounting the matar an the tap, as 
shown. The pump has alsa been furnished with two 

" I 

ALDRICH ELECTRICALLY OPERATED PUJ.1:P. 

pinions, one far giving a capacity of 850 gals. per min
ute at 58 rpm., and the other ta deliver 1000 gals. per 
minute at 68 rpm., against a tatal working head 'Of 

240 ft. It is fitted with split hub and rim-cast steel, 
spur-cut gear, farged-steel matar pinion, catbaard 
bearing far extended mator shaft, check and by-pass 
valves, 12-in. suctian and 8-in. discharge 'Openings, 
branze-lined throats, babbitt metallk packing-, and a 
cast-iran pump base. 

The pump is 'Operated by a 75-hp., 3-phase, 60-
cycle, 220-valt, General Electric squirrel cage induc
tian motar. It has an extended motor shaft and is 
withaut bed plate 'Or pulley, but complete with hand 
starting box. The synchranous speed is 600 rpm.; 
appraximate full laad speed, 570 rpm. 

This installatian is being watched wit~ interest by 
the managers 'Of ather praperties in the district and 
will undaubtedly be fallawed bi 'Others. 

Pure metals are usually mare malleable than their 
allays. 
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Geology 0 Deposits 

tA LTHOUGH relatively a rare metal, tungsten is, 
contrary to popular opinion, widely distributed 
in nature. It is known to occur, although not 

in commercially important quanti pes in 19 of our States 
and in .Alaska. 

Tungsten occurs chiefly as the tungstates of iron and 
manganese, or of calcium, in the minerals, ferberite, 
wolframite, hiibnerite, and scheelite. The difference be
tween the first three of these minerals is of scientific 
rather than technical 'value; hence they will be dis
cussed together. 

Ferberite, wolframite, and hiibnerite form an ISO

morphous series from FeWO. to MnW04 • Wh~n the 
mineral is pure FeW04 , or contains only a small per
centage of manganese, it is called ferberite. Hiibnerite 
is pure Mn W0 4 or may contain a small percentage of 
iron. Wolframite is (FeMn)W04, in which the ratio of 
iron to manganese is more nearly 1: 1 than in either of 
the other two. The following analyses will serve to 
jUustrate: 

Tungstic 
oxide. 

Ferberite .... . ............ . 75.68 
Wolframite ....... . ........ 76.00 
Hiibnerite ..... . ........ .. . 75.58 

Ferrous 
oxide. 
24.47 
16.00 

0.25 

Manganous 
oxide. 

0.12 
7.70 

23.40 

It will be noted that in all of these the percentage of 
tungstic oxide is nearly 76. 

The minerals of this series vary from dark-brown in 
the varieties high in manganese to nearly black in the 
ones rich in iron. The streaks are dark-reddish brown 
to brownish-black. The common forms are tabular 
masses, disseminated grains, and in columnar crystals. 
Cleavage is perfect in one direction at right angles to 
the direction of elongation in the tabular forms. The 
hardness is about that of ordinary glass, the hardest 
being those rich in manganese. Specific gravity ranges 
from 7.2 to 7.5, the varieties high in iron being the 
heaviest. Lustres are sub-metallic. .Among minerals 
frequently mistaken for tbe minerals of the wolframite 
series are hematite, magnetite, graphite, columbite, anq 
cassiterite. The first three may be readily distinguished 
by their inferior weight and the last two by their in
ferior cleavage. 

Scheelite, the tungstate of lime, Ca WO., occurs in 
double-ended square pyramids and in massive forms. 
In color it is white, pale yellow, pale brown, greenish, or 
reddish. Its lustre is vitreous; the cleavage fairly good 
in four directions; the hardness is about 5 or less than 
that of ordinary glass; specific gravity about 6. Most 

*Professor of Mineralogy, South Dakota School of Mines, 
Rapid City. 

t Abstract from The Pahasapa Qoorterly. 

,. 

specimens are translucent or transparent. It may be 
distinguished frQm the other minerals resembling it in 
color by its superior weight. 

Other minerals of tungsten are: 
Cupro-tungstite, CuWO., tungstate of copper. 
Cupro-scheelite, CuCa WO., tungstate . of copper and 

calcium. 
Stolzite, PbW04, tungstate of lead. 
Powellite, Ca(MoW)04' tungstate and molybdate of 

calcium. 
Tungstite, WOg , oxide of tungsten. 
Meymacite, hydrous·oxide of tungsten. 
The world's commercially important deposits of tung

sten are almost wholly confined to the following five 
modes of occurrence: (1) quartz veins; (2) pegmatite 
qikes and tin-stone veins; (3) placers; (4) contact zones 
on the borders of intrusive igneous rocks; and (5) re
placement deposits. Of these the first three are far the 
most important. 

Among rocks, granite, granitic gneiss, and their fine
grained equivalents, are by far the most common asso
ciates of tungsten deposits. In some cases the orebodies 
lie wholly within these rocks, in other cases they extend 
into slate, quartzite or other rocks at the side, but in a 
majority of cases igneous rocks of the acidic type a.re to 
be found near-by . . This applies with equal truth to each 
of the five types of occurrence. Tungsten deposits are 
usually in or in close proximity to metamorphic rocks . 
also, such as slate, schist, quartzite, or crystalline lim~

stone, for the very intrusion of the granite itself has in 
many cases brought about the metamorphism. 

The mineral associates of tungsten also are well de
fined and characteristic. I t is commonly accompanied 
by one or more of the following: quartz, muscovite, 
cassiterite, topaz, tourmaline, fluorite, beryl, biotite, bis
muth, molybpenite, pyrite, arseno-pyrite, chalcopyrite, 
galena, sphalerite, gold; silver, and graphite. In the ore
bodies the tungsten minerals may occur finely dissemi
nated and scattered through the gangue; they may OCCUl' 

in masses of various sizes up to a weight of many pounds, 
irregularly distributed throughout the orebody, or they 
may appear as crystals lining cavities. Many veins ex
hibit a banded structure with the tungsten minerals con
centrated in definite layers, especially along the vein
walls. 

Some interesting characteristics of a few of the com
mercially important deposits are as follows: 

Those of Boulder county, . Colorado, the principal 
source of tungsten in the United States, lie on the east
ern slope of the Front range of the Rocky Mountains, 
about 30 miles north-west of Denver. The veins are 
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narrow fissures in granite and in porphyry dikes, ac
companied in places by breccia. The ore-mineral is 
ferberite, finely disseminated through quartz or lining 
cavities. The deposits have been opened to a depth of 
600 ft. and are said to show no signs of impoverishment. 

Second in importance among American occurrences 
are the deposits of Atolia, in San Bernardino county, 
California. Here the ore-mineral is scheelite, in seams 
and veins varying from thin stringers to widths of four 
feet, in grano-diorite and schist. The gangue consists of 
quartz, calcite, and crushed country-rock. 'fhe ore is at 
present being mined down to 600 feet. 

In the Dragoon mountains of Arizona hiibnerite occurs 
in vertical quartz veins in granite, with a little musco
vite and fluorite. The hiibnerite occurs distributed 
through the quartz in tabular masses, some reported to 
weigh 500 lb., and in layers along the vein-walls. In 
the Arivaca district of the same State, hiibnerite occurs 
in tabular masses and blade-like crystals in gold-bearing 
quartz veins. 

In White Pine county, Nevada, hiibnerite and scheelite 
occur in quartz veins occupying fault-fissures, associated 
with fluorite, pyrite, muscovite, and minerals of copper, 
lead, zinc, and silver. The veins range from thin string
ers to thicknesses of 11 or 12 ft. ; some are very rich. 

In the northern Black Hills of South Dakota deposits 
of wolframite lie in the Cambrian dolomite, associated 
with the flat-lying masses of refractory silicious ores, 
north of Lead, and on the divide between Yellow and 
Whitewood creeks south-east of Lead. The wolframite 
appears in flat, horizontal, but irregular masses, and in 
many places seems to form a rim around the silicious 
ore-shoots, except on the under side. In other places it 
is found in thin stringers. Its mineral associates are 
pyrite, fluorite, barite, and occasionally gypsum. 

Near the granitic area of Harney Peak in the southern 
Black Hills, wolframite exists in pegmatite. Similar 
occurrences have been found near Tinton in the Niggel' 
Hill district. In the southern hills also, quartz veins 
bearing wolframite, tourmaline, muscovite, and graphite 
are being worked for their tungsten content. The veins 
dip steeply, cut across the bedding of the slate for the 
·most part, in lenticular masses from a few inches to 2 
or 3 ft. wide. The wolframite is inter-grown with quartz 
in tabular masses in places estimated to weigh 8 or 10 
lb. Many of the veins show a banding parallel with the 
walls. 

In Burma and the Shan States, which have become the 
world's greatest producers of tungsten, the ore is wol
framite, found as nodules and granules in alluvial 
deposits. The parent lodes lie at the northward exten
sion of the granitic backbone of the Malay Peninsula, 
which farther south has furnished the great tin deposits 
of the Malay States. In these lodes the wolframite is 
associated with ~uartz and tin-stone. At present mining 
is confined to the placers. 

In Portugal, which ranks third as a producer, wol
framite is acco.mpanied by scheelite and tungstite, in 
veins and stockworks, with cassiterite, pyrite, chalco-

pyrite, arseno-pyrite, and often mica, tourmaline, and 
fluorite. 

In Cornwall, greenstones and slates have been intruded 
by granite, and these in turn by dikes of quartz-por
phyry. The mineral~bearing lodes are for the most part 
parallel with the dikes, and in many places occupy fault
fissures. Impregnations of country-rock along the lodes 
are common. Within the lodes the ore is irregularly 
distributed in bunches and pipe-like masses. The ore 
mineral is chiefly wolframite, with which is found cassit
erite, pyrite, arseno-pyrite, chalcopyr~te, quartz, feld
spar, and tourmaline. Locally, ores of nickel, cobalt, 
lead, zinc, and -uranium are found in the higher levels, 
while antimony, bismuth, and molybdenum have been 
produced in commercial quantities. The wolframite 
follows contacts between granite and slate. 

In Spain deposits of wolframite are found in quartz 
veins with scheelite, cassiterite, mica, rutile, and feldspar 
cutting gneiss and gneissic granite, and in alluvial de
posits derived therefrom. 

In Bolivia wolframite is found in veins associated with 
cassiterite, bismuth, copper, and silver. 

In Peru hiibnerite occurs in veins following contacts 
of granite with slate and quartzite. 

In Queensland and New South Wales wolframite 
occurs in quartz veins, in greisen, and in placers with 
chlorite, muscovite, biotite, topaz, fluorite, beryl, cassit
erite, and bismuth and molybdenum minerals. The 
production of these two Australian States is of consid
erable importance. 

The persistence of tungsten deposits in depth and the 
maintenance of metal-content are questions of vital im
portance. Unfortunately but few deposits have been 
developed sufficiently to determine their true nature, 
so that we have not enough data upon which to base 
definite conclusions. 

CALUMET & HECLA drilling practice, with the Carr bits 
on hollow inch steel used in mounted hammer-drills, em
ploys a -h-in. difference of gauge for each 22-in. change 
of steel, says the Canadian Mining Journal. On the 
Osceola lode, the difference in gauge for i-in. steel is 
only r\r-in. for every second change or 44 in. For the 
tough, irregular conglomerate ore, as distinguished from 
drilling in amygdaloid and trap-rock, piston-drills are 
retained; the gauge is changed -h-in. every foot, and a 
'cross-Carr' bit has been devised for the conglomerate 
in which the single bit tends to fitcher. These improve
ments have increased the efficiency of the miners 40%, 
as the drilling speed varies inversely with the volume of 
rock cut or as the square of the diameter of the hole, 
and the reduced gauge has made it possible to start a 
hole with a much smaller diameter. Apart from this, 
the Carr bit . drills but little faster ~han the or~inary 
cross-bit. No lugs are used on the steel for mounted 
hammer-drills but anvil-block chucks and plain shanks 
are employed. By drilling deeper holes for stoping (12, 
14, and 16 ft. in amygdaloid and 10 ft. in conglomerate) 
a saving of 20% is made in dynamite. 
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~ r. Joe ~trot~ust 
Camp Wood Route 
Pre seo,t t., Arl zona 

~ar 'r. StrotJust:-

Dacember 3rd, 1935 

I am enclositLg 8 couple of photo'., (..phs recently talcen 
at your renoll in which you will have ,no. '1f':t1ouJ.ty in recogniz
lng your pet aoe and Mr5~ strotjust . The man standinG beside . 
the automobile 1s Mr. P~rbauer ho accompanied l~e on oy trip 
and I am Bled the. t tiles ,1cturas turned out be nicely. 

Sino's last s&eing you I went bunt.ing- In the ..,logollons 
but oould. only ,J~et a.wa~T at the. end of tllO eason and did not 
have uucll luck with the deer or turkey ,. 

1 hope that things are going well Vii th you and tIl t 
thiill"e is sone act1 vi t-i in the de'llelopmen t and opera t1o.n of the 
tungsten prop r.ties in your vioini ty ill If the prospects 
on YOU1' 018i;,18 and those of Mr . Eckels should be opened 
up to sone xtent and any substantial ora bodies developed 
I would be glad to bear from you, 8S 1 mi':,l't rlnd opportuni ty 
to carne up yO'\lr way again. 

Wi th personal regards to. you and to ~lrs . StrotJust . 

Sincerely t 

'/'\" : Dl' 


