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SUMMARY
The Hamme Tungsten District in northwestern Vance County, N. C.,
was prospected by the Bursau of Mines during the period June to
December 1943, The exploration program consisted of mapping, trenching,
diamond drilling, sampling, and the necessary incidental work. The
exploration program was highly successful, A total reserve, measured,

indicated, and inferred, of some 379,000 tons of ore, averzging 0.9l
percent W0, was discovered, This reserve contains about 345,000 units
of Wojn

During the period that the Bureau of Mines was exploring the arei,

Haile Mines, Inc., and the R, G. Lassiter interests did considerable

1/ The War Minerals Reports of the Bureau of Mines are issued by the
United States Department of the Interior to give official expression
to the conclusions reached on various investigations relating to
domestic minerals. These reports are based upon the field work of
the Bureau of Mines and upon date made available to the Department
from other sources, The primary purpose of these reports is to pro-
vide essentizl information to the war agsncies of the United States
Government and to asslst owners and operztors of mining properties
in the production of minerals vital to the prosecution of the wur,

2/ The investigation was made under the general supervision of Paul U,
Tyler, Reglonal Engineer, Eustern Region; and under the imnmediate
supervision of Harold B. Ewoldt, District Engineer for the stutes
of North Czrolina and Tennessez. Frank K. McIntosh was Pro ject
Engineer, assisted by Williem J. Dempsey, Mining Engineer; and
Ch:rles J. Cohen, Geological Engineer. Pue recort wes yritten and
dats compiled by Harold B, Ewoldt, Frank K, MeIntesh, a«nd Churles J.
Cohen. The report was checked by W. H. Munds, Mining Engineer, and
vi-5 edited by C. Kelleher, Mining Engineer.




exploration work. The known mineralized occurrences were rapidly
expanded from the original discovery on the Walker Property to some
fifty occurrences scattered over an area 8 miles long and 15 miles
wide,

Owing to the large area prospected, the prineipal mineral shows
ings were not prospected in depth., The exploration program was limited
by the demund for ore that could be readlly extracted and processed for
immedicte use., OConsequently, no drilling was done below 200 feet of
vertical depth. The completed drilling demonstrated that the widtha
and grades of the ore at that depth were as good or better than the ore
exposed at the surface. There is no definite rsason why the deposits
should not continue to a much greater depth. It is proposed that
$35,000 be allotted to explore the principal veins in depth.

The Burean of Mines Project 753 has opened an entirely new tung-
sten district in a new area, In addition to the immediate value of
the tungsten discovered, the knowledge gained in prospecting and ex~
ploiting a new discovery in the Pledmont physicgraphic province is of
tremendoug value. An entire region is opened to prospecling for
hitherfio unknown mineral deposits,

INTRODUCTION

The Hamme Tungsten district in Vance County, N, C,, was visited
in Maynand June 1943 by Bureau of Mines engineers. A preliminary
report was written proposing that the area be explored to determine

the tungsten reserves,

3/ Hamme Tungsten Property, File No. E 453
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A project was started in June 1943. The exploration program
consisted of mapping, trenching; and diamond drilling, The district *
is locatéd in the northwest corner of Vance County, N. C., some 18
miles northwest of Henderson, the county seat. The producing area
can best be reached by driving to Tewnsville on Nerth Carolina High-
way 39, then driving about 2 miles westerly on a recently constructed
aecess road,

Various properties in the area have changed ownership several
times, The following table lists the several properties on which ex-
ploration wiork was conducted. The table indicates centrol of the

properties at the time exploration work was done by the Bureau,

Hame of Approximate Contreolled Form of Location of
Property Acreuge by Control Property
wBurwell 518 R. G, Lassiter Lease Vance Co., N. C. and
Mecklenburg Co., Va.
Sneed 201 In dispute ~ Fee Vance Co., N. C,
Morgan 2,247 Morgan ] Fee Vance Co.y, N, Co
Scoti 50 Haile Mines Mineral Vance Co., N, C.
. Rights
Vdamieson 193 R, G, Lagsiter Lease Vance Co., M. C.
Morton 573 Haille Mines Fee Vence Co., N, C,
Estate
Welker 595 Haile HMines Fee Vance Co., N. C.
Morton L5 Haile Mines Fee Vence Co., N. G,
VIippett Unknown  R. G. Lassiter  Lesse  Vance Co., N. Co
Taylor 163 Taylor Lease Hecklenburg Co., Va,
Total Ly615+

Huebnerite 13 the principal mineral of interest. CSome scheelite
is present in the ore, Minor cuantities of copper, lead, zinc sulfides,

and fluorspar cccur with the tungsten minerals.
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HISTCORY

The minerulized area is in a sparsely settled section, inhabited
almost inclusively by colored tenant furmers. The reglon wes exten
sively cultivated before the Civil ¥ar but is now mainly covered with
second=growth timber. In the cultivated areas, the principul crop is
tobaceo with minor acreages of cotton and corn,

Mineralized quartz outerops are prominent in the region, but their
significance was unnoticed until the Hamme Brothers became interssted
in the area during the summer of 1942. The first recorded mention of
tungsten ores in Vance County was made by Joseph Hyde Pratt, State
Geologist of North Carolinz in Economdc Paper No. 4, of the North
Carolina Geological Survey, published in 1500,

The Hamme Brothers, Joseph and Richard, spent their boyhood in
the district. They carried some specimens of the ore to Dr. Jasper
L, Stuckey, State Geologist of North Carolina at Raleigh. Upon
learning the identity of the mineral the brothers guietly acquired
control of the more promising areas., Ore was produced and a small
mill was erected., The first shipment of concentrate, some 13,000
pounds, was made in July 1943,

Early in August 1943 Haile Mines, Inc., took over the Hamme
holdings. TWhe new operators placed some additionzl eguipment in
operation and continued to produce tungsten concentrates., From in-
formation available to the Project Engineer, some 2,797 tons of ore
were milled from August to December 1943 and some 60,501 pounds of
concentrates were recovered, The concentrates averaged 70 percent
WO,. The average recovery was 22 pounds of concentrate per ton
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of ore. Incomplete data indicate the average recovery at about 55
percent of the head walue.

The Bureau began exploration work in the area June 27, 1943, and
suspended the project December 7, 1943. Considerable speculaticn was
begun on lands in the mineral district. Mr, R. G. Lassiter, president
of Southern Aggregates, Inc., Raleigh, N. C., acquired considerzble
property. He immediately began an ambitious prospecting program and
hauled ore to & newly constructed mill at Greystone, N. C. This mill
is some 20 miles from the main mining district. Very little is
known concerning the factucl results of the venture,

The Bureau program began with mapping and trenching, followed by
diamond drilling, HReconnalssance work was conducted over a consider-
able area, Owing to the increased land values, caused by speculation,
the boundaries of the minerazl belt were éapidly extended north and
south of the original discovery.

PHYSICAL FEATURES

The relief of the district is mature and consists of wide
shallow valleys and low rounded ridges., The elsvation above sea
level varies from 275 to 430 feet. The main ridges and valleys trend
northeast-southwest

Apparently the topography is controlled by It.he quartz lenses
and the accompanyiﬁg hard silicified, often sericitized zones. The
enclosing sciiists and granites are usually deeply weathered, One
instunce was noted of zn overburden thickness of 72 feet but 30 feel
from & strong quartz outcrop. Consequently, most of the veins are

found on the ridges,



DESCRIPTION OF THE DEPOSIT
Geology of Hamme Tungsten Area:

The Hamne tungsten area is in the moderately rolling castern
part of the Piedmont physiographic province at altitudes around 400
feet, It occupies a strip 8 miles long (fig. 1).

A granite gnelss with distinctive opalescent blue quairtz is the
principal host rock to the mineralization. The gneiss forms the
western side of a belt of granite some miles wide. West of the gneiss
is a concordant, north-south striking, steeply dipping series of
chleritic aznd ottrelite-bearing schists, possibly of voleanic origin.
The schists are granitized at the gneiss contacts and carry blue
quartz there, Mineralization closely follows the main contact of
schist and gneiss, as well as a north-northeast bearing persistent
schist septum included in the gnelss (fig, 3),

Mineralization is in the form of quartz veins, about 50 tungsten-
bearing veins having been located. They have diverse orientations and
no system other than 2 tendency of the veins asscciated with schist to
strike with the schist, Dips are generally steep, ranging from 50° to
vertical, Veining 1s as intense and strong at the extremities of the
mineralized strip, and beyond, as in the central part, but tungsten
content declines rapidly as the central mile or so is left, For the

most part, the velns are lenticular and less than 300 feet long.

4/ The Federal Geologiczl Survey and the Federal Buresu of Mines have
cooperated to carry cut detailed mapping and study of the area.
Dr. %. A, White of the North Carolina Department of Conservation
and Development made & preliminary study and wrote zn articlet
Title: Tungsten deposit near Townsville, N. C. Mineral Investigation
Number 1, August 1943,
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Some veins, however, both in the central and in the outlying parts

of the area, persist for 1,000 feet or so., The most prod;ctive vein

so far, Walker No, 3, has been traced for about 900 feet zlong the
outcrop, Its width ranges up to 28 fest at the surface and the aver-
age width ls estimated as about 10 feet, The despest successful inter~
section to date, on Walker No, 3 vein, is 180 feet beneath the outcrop.
On two or three veins, a definite southward pitch of the vein limits
has been ascertained,

The veins ars not straight-walled, but pinch, swell, split, and
have en echelon breaks., Moderately pitching grooves occur on the sides
of the veins, The wveins generally are distinctly sheeted with mineral
bands tending to parallel the walls. The guartz in the central part
of the area disintegrates to a sugary texture, It has been suggested
that this might be due to an inversion strain.

The principal tungsten mineral is huebnerite (MnWO.). It is dark
reddish brown, with a light yellow streak, soft, and with excellent
cleavage,

In places the crystals are torn apart and cemented with quartz
which is indistinguishable from the general vein guartz. Scheellte
is generally well under 30 percent of the huebnerite, It is found
in greatest part as films, apparently secondary, on surfaces of the
huebnerite and less commonly as solld grains. Generally it is cream
colored, but in a few places it is apple green (cuproscheelite or
cuprotungstite), A little stolzite (Pbmoh} has been noted on the
concentrating tables, In the zone of oxidation, where the huebnerite

suffers some decomposition, tungstite occurs. The principal gangue,

5/ G. H. Espenshade, Federal Geologiczl Survey, Oral Communication.
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after quartz, is sericite and a somewhat phosphorescent purple
fluorite.” An sugur hole in the tailings at the beginﬁing of opera-
tions is reported to have shown L percent fluorite. Other accessory
minerals are chalcopyrite, sphalerite, tetrahedrite, tennantiﬁe, gulend,
pyrite, rhodochrosite, and & bismuth-silver-bearing gelena with & marked
parting. In general, the richer the vein the more common are non=
ferrous sulfides and the rarer the pyrite. High-temperature accessory
minerals are conspicuous by their absence., A little spessartite occurs
and & trace of tin is reported in the tungsten concentrates, In one
drill hole, 0.15 percent of copper was found. This value was 10 per-
cent of the tungsten trioxide content, Appreciable silver values ure
reported in sulfide-bearing concentrates, Molybdenum and phosphorus
are present only in traces,

The walls of the veins are sericitized schist, Tungsten is in
places plastered on the walls but does not penetrate them to any
extent.

PLAN OF OPERATION

The original operationsl plan called for exploration of the
Walker and Morton tracts, then controlled by the Hamme Brothers. New
discoveries rapidly enlarged the district., Mineralized guartz veins
or lenses were ncted in an area with an extreme length, northeast to
southwest, of 10 miles, and = width of 1} miles. The area was extended
from the northwest corner of Vance County, N. C., into Mecklenburg
County, Va,

To fully cope with such a large area, the working plan was altered

to determine the location and surface extent of the more promising

5/ G, H, Espenshade, Federal Geological Survey, Oral Communication.
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orebodies, together with the grade and persistence in depth., It
was believed that exploration at extreme depth did not fall within
the scope of the present project and the maximum vertical depth of

200 feet waz considered sufficient.

The work program consisted of trenching the veins at intervals
of about 100 feet. This operation wus done by hand methods and by
the use of 2 bulldozer., When the guartz outcrops were sufficiently
cleaned, large samples were blasted from the trenches, crushed and
guartered to approximately 100 pounds each., Vthen the extent and
approximite grade of the outcrop was sufficiently known to justify
further development, it was diamond drilled to determine the character
in depth, The wvelns were found to be irregular as to wldths, and the
mineralization was erratic, For this reason large trench samples were
taken and the dilamond drill holes were meintained at large dlameters
where conditions permitted.

WORK ACCOMPLISHED

An area 12 miles wide by 2 miles long was surveyed in detail,
Reconnalssance work was completed over an additional arez of some 14
square miles., The Federal Geological Survey and the Bureuu of Mines

cooperated in this work,
A total of 125 trenches was dug by hand on the various properties,

These excavations totaled 2,085 linear feet and 820 cublic yards.
Approximately 68 percent of the excavation was in solid rock, 28 per-
cent in alluvium and 4 percent in loose rock. Labor amounted to

6195 man-shifts,
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Bulldozer trenching totaled 7,90k linear feet and 8,205 cubic
yards. About 92 percent of the material excavated was alluvium znd
8 percent was loose rock, In addition, some 17,000 feet of road was
constructed. The road work consisted mainly of removing brush to
permit access with the conpressor and crusher to the vurious trenches,

A total of 162 samples was blasted from the various trenches.
These samples averaged about L tons each, They were crushed and
guartered to approximstely 100 pounds sach, then forwarded to the
Regional Office for analysis.

The diamond drilling program required 41 holes on 17 veins., The
totzl footage drilled was 7,083.4 feet, It wus found that the mineral-
ization occurred only in the quartz veins and Cccasionally passed a few
inches into the vein walls, It was necessary to maintain samplers at
all times 2nd some 1,L14 core samples were taken. However, but 339
samples of the mineralized core were shipped to the Regional Office
for analysis,

Most of the diamond drilling was done on a footage contract with
Sprague and Henwood, Inc, Some drilling was done by E. J. Longyear
Company. The average cost per foot drilled, including supervision,
was $3.256.

ORE RESERVES

The ore estimates are based on trench and diamond drill samples;
together with & not-too-complete knowledge of the geologic atructure
of the orebodies., It is a metter of discussion whether the orebodies
are the remnunts of lenses, canoe-shaped bodies, or elongated shoots,

Tt is to be expected that the eventual mining of the ore will result

- 10 -



in a different total reserve than is given in this report. The
following rules were used in averaging the drill samples:

1: Where core rscovery vias better than 90 percent; the sludge
asgay was disregarded, |

2., Otherwise sludge sumples were averaged according to their
theoretical weight with the core samples. By attaching as much

importance to sludge samples as hus been done, the adjusted averages
are probably low, This fzct is illustrated in the cases where core
recovery was over 90 percent. There, the grade of the sludges was
consistently lower, averaging but 65 percent of the core values,

3o In some cases where the sludges overlapped the core samples,
the tungsten values in the sludge have been assumed to be distributed
in the same ratio as in the cores,

4« The best assays alone were used, Where necessary they were
diluted to a 3~foot true width. Waste was included in the averages
if less than 5 feet wide, This width was considered the minimum
thickness for &z pillar,

5. The cut—off in the walls was taken as 0,2 percent WDBo

6. The ore estimcte has been figured for selective mining. It
is possible that a somewhat larger tonnzge of ore than estimated will
have to be mined to recover the units af W0, estimated,

The ore reserves are tabulated bel,ow° The complete data are

given in the appendix,

Reserves Tonnage Percent W03 unijﬁ;EQB
Measured ore 60,400 0,87 52 821
Indicated ore 164,100 0:93 152,140
Inferred ore 154,300 0.91 140,745
Total all classes 379,300 0,91 345,709



PROPOSAL

The following program is proposed: That

1, Additional diamend drilling be done to prospect the principal
veins in depth,

2, This campaign consists of at least 7,000 feet of drilling «t a
cost of about £35,000,

3. The Federal Geological Survey be reguested to complete detailed
geologic maps of the Piedmont physiogruphic province,

L, Prospecting of favorable areas be done by the Bureau of lines
to develop new mineral deposits; the costs and details of this program
to be worked out after the completion of the preliminsry geologic mapping.

The Bureau of Mines exploration program as conducted by Project 753
has definitely located a new commercial deposit of tungsten ore. In
addition to the current value of the Hamme tungsten district, the project
has demonstrated the presence of commercizl ore deposits in the Pledmont
physiographic province. This province, which extends through the south-
eastern coastal states, represents one of the largest unexplored minerul
areas in the continentsl United States.

APPROXIMATE CAPITAL EXPENDITURES

It is extremely difficult to estimate the cost of equipping a
plant to mine and treat the ores in the district, owing to the lurge
size of the district., Assuming one property operzting, the cost of
mine plant znd development is estimated at $125,000, a 250-ton modern
mill at $225,000, or a total investment of $350,000, exclusive of the
property. Prorated against the opresent ore reserves, a capital cost

of $1.08 per unit of WO, is indicated,
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SUGGESTED MINING HETHOD
The great number of veins in the district precludes adherence to
any one mining method, The larger veins can be mined by shrinkage
stoping. WMore selective mining methods will be nceded on the smzller
veina, The selective mining methods will undoubtedly requirs timber
and consegquently will be more expensive than shrinkage stoping. It
is expected tnat the average underground mining cost for the district
will be about #3 per ton,
SUGGESTLD MILLING METHOD
Current ore dressing tests by the Bureau of iines at College
Park indicate that stage-grinding followed by jigging, tabling, and .
flotation will give a good recovery. The cost of such a milling
method is estimated at $2 per ton. It is expected that such a milling
plant will recover about 85 percent of the‘WDB in the ore;
ESTIMATED RATE AND COST OF PRODUCTION
Based on present known ore reserves, a mining and milling plant
to handle 250 tons of ore per 24 hours is warranted. The estimited

costs of such an operation are as follows:
Basad on 85% Rgcovery

Per ton ore Per Unit WO,
Mining $3.00 $3.90
Milling 2,00 2 .60
Plant amortization 97 1.66
Overhead 1.50 1,95
Total estimated costs $7.47 $10,11

Tnese figures do net cover initial cost of the property.

=35 =



CONCLUSION

The exploration program recently completed by the Bureau of iﬁn;s
hus definitely proved a commercial deposit of tungsten ore in Vance
County, H. C.

The existence of a proved ore deposit in the Piedmont physiographic
province offers possivilities of finding additionzl ore deposits in the
sontheastern United States, It is proposed that additional work be done
on the principal veins in the Hamme tungsten district to explore the

orebodies at greater depth.
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Hamme Tungsten Area

Diamond Drill Adjuated Averages

Width True Percent
Hole Vein (& Horiz.) 0.
1 Morton #1 Ho vein
2 Wallker #3 ¥o vein
3 Morton 71 3.5(3.7) 1.16
4 Morton #1 No vein
5 Morton #1 Wo vein
6 Morton #1 4.5 (4.9) 0.60
7 Morton #1 6.5 (7.1) 0.86
8 Morton #1 ¥o vein
9 Walker #3 10.6 (10.8) 0.62
10 Walker #3 Ho ore
1 Walker #3 4.9 (5.0) 0.58
12 Walker #3 11.2 (11.9) 0.50
13 Valker #3 16.0 (16.3) 1.44
14 Wallker #3 5.8 (5.9) 1.03
15 Walker #3a 3.2 (5.5) 1.77
16 Walker #2 No vein
17 Wallzer #7 6.0 (648) 066
18 Horgan #3 No ore
19 Walker s#6 6.0 (6.1) 0,37
20 Vallker #2 24,2 (24.7) 0.94
21 Walker #1 3.4 (3.4) 0.38
22 Walker #12 No ore
23 Walker #3 7.8 (8.0) 1.20
24 Walker #2 6.9 (7.1) 0.72
25 Jamieson #2 4,8 (4.9) 2.35
26 Sneed #1 No ore
27 Sneed 7l 13.3 (13.6) 2.74
28 Waller #11 2.3 (3.0) 2.18
v 29 (Jamieson #1)
(Waller #13) No ore
30 Sneed #1 o ore
31 Sneed #1 No ore
32 (Jamieson #1) No ore
(Wallcer #13)
33 Sneed #2 No ore
34 Sneed #2 3,0 (3.1) 064
K15) Scott Zone o vein
36 Scott Zone Ho vein
37 Burwell ¥o ore
38 Morgan #1 No ore
39 Morgan #1 3.0 (3.8) 0.56
40 Burwell No ore
41 Tippett Ilo vein



HANME TUNGSTEN ORE RESERVES

Horizontal
Vein Width Ft. Tonnaze Percent W0, TUnits W0g

All Clagses

Walker #1 7.0 3,000 0.60 1,800
" #1A 4.5 8,400 0,70 5,880

i #2 12.8 36,500 0.89 32,707

B #3 11.3 200, 600 0.90 179,634

- #a 4,7 3,900 0.62 2,418

LA 5.9 15, 300 0,76 11,628

g #10 Ts't 1,400 0.79 1,106

" 11 .0 2,500 1450 z, 750
Sneed #1 73 37,300 1.38 51,474
"R 5.6 18,700 0047 8,739
Scott Zone o 11,400 045 5,130
Morton #1 5.8 25,000 1.10 27,572
Morton Egtate 6.2 7,800 0.51 3,978
Morgan #1 4.5 1,800 0.65 1,170
Y #2 1.6 2,700 0.99 2,673
%gylor (Virginia) 1.5 3,000 2,00 6,000
otal all clagses 9.5 379, 300 0.91 345,709



Measured

Horizontal
Vein Width Ft. Tonnage Percent WO- Units WOz
Walker #3 12.1 60,400 0.87 52,824
Total Measured 1201 60,200 0.87 52,824
Indicated
Valker #1 7.0 1,500 0.60 900
Walker #2 12.8 25,100 0.90 20,781
Walker #3 10.8 98,000 0.91 88, 830
Walker #7 5.9 4,100 0.76 3,116
Sneed #1 7:8 13,100 1.38 18,078
Sneed 2 5.6 6, 300 0.47 2,961
Morton #1 5.9 17,100 0.99 16,889
Horgan #1l 4.5 900 0.65 585
Total indicated 9.9 164,100 0,93 152,140



Inferred

Horizontal
Vein Widtk Ft. Tonnage Percent WDS Units woi
Walker 71 7.0 1,500 0.60 900
Walker 1A 4,5 8,400 0,70 5,880
Walker #2 12.8 13,400 0.89 11,926
Wallcer #3 11.3 42,200 0.90 37,980
Walker #4 4.7 3,900 0.62 2,418
Wallcer #7 549 11,200 0.76 8,512
Walker #10 Tt 1,400 0.79 1,106
Walker #11 3.0 2,500 1.50 2,750
Sneed #1 743 24,200 1.38 33,396
Sneed #2 5.6 12,400 0.47 5,828
Scott Zone 7.1 11,400 0.45 5,130
Morton #1 5.5 7,800 1435 10,683
Morton Estate 8.2 74800 0.51 3,978
Morgan #1 4.5 900 0.65 585
Morgan #2 1.6 2,700 0499 2,873
Taylor (Virginia) 1.5 3,000 2.00 6,000
Total inferred 8.0 154,800 0.91 140, 745
Total measured 12.1 60, 400 0.87 52,824
Total indicated 9.9 164,100 0.93 152,140
Total inferred 5.0 154,800 0,91 140, 745
Total all clagscs 9.5 379,300 0.91 345,709
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VALX R {1 ORZ RTSTRVES

Block Horizontal “Width Ft. Tonnarce Percent WUS
Indicated
A 7.0 1,500 0.60
Inferred
B 7.0 1,500 N.60
‘Total 211 clagsses 7.0 3,000 0. 60

BIOCKING WALKXER #1

Sample Horizontal Percent Tomage to
Block Site Width Ft. Wog nearest 100 tons
A Pit 1 70 0.60 A 5B0 x50 x7 =1,500 tons
12
B Block A 70 0.60 3B 50 x 50 x7 = 1,500 tons
12



WALKER #1A ORE RESERVES

Horizontal Width Ft. Tonnage Percent WOg
Inferred 4.5 8, 400 0.70
Total 4.5

8,400 0.70

BLOCKING WALKER #1A

Samnle Horizontal Percent Tonnage to
Site Width Ft. W0z nearest 100 tons
Tr. 23 1l to 5 0.04 2256 x 100 x 4.5 _ 8,400 tons
Tro 28 3 tO 5 1004 18 =
Tr. 54 3B 1,13
Average 4.5 0.7
WALKER #2 ORE RESTRVES
Block Horizontal Width Ft. Tonnage Percent W0z
Indicated
A 8.0 2,000 1.00
B 13.1 12,700 0.91
. 12.8 8,400 0.86
Total 12.8 23,100 0.30
Inferred
D 12.8 13,400 0,89
Total all clasgseslZ.d 36, 500 0.89



BIOCKING WALKFR #2 VRIN

tons

tons

tons

Sample Horizontal Perceat
Block  Site Width Ft. Wz Tonnage to nearest 100 tons
A Pit 2 8.0 1.0 A 142 x 42 x 8 = 2,000 tons
(Assumed) 2 x 12
B Pit 2 840 1.00 B (116 «+ 88) x 114 x 13.1 = 12,706 /
B Tr. 123 6.5 0.71 2 x 12
B D.H, 20 247 0.94
B Averacze 13.1 0.91
g Or, 1235 645 0,71 € (20 & 118) x 114 x 12.8 = 8,400 /
C D.H, 20 24,7 0.94 2x 12
C D.H, 24 el 0.72
C Average 12.8 0.86
D Blocks A-C 12.8 0.89 D (206 + 214) x 60 x 12.8 = 13,400 /
2 x 12
WALKFR #3 ORE RHESERVES
Horizontal
Block Width Ft. Ponnaze Percent W3
Measured.
A 8.3 5,800 0.76
B 16.9 5,700 0.80
c 15.5 9,600 0.90
D 14.3 12,300 ° 0,90
E 10.7 6,300 1,03
F 6.7 2,400 0.80
G 8.0 5,900 0.74
H 11.1 8,500 0.97
I 10.3 3,300 0.76
Total 60,400 0.87
Indicated
J 9.9 6,900 0.70
X 8.6 8,800 0.84
L 12.1 14,100 1.08
M 5.0 2,300 1.03
N 6.0 1,500 1.13
0 11.3 64,400 0.89
Total 98,000 0.91
Inferred
In depth 11.3 432,200 0.90
Total all classes 200, 600 0.90

o T



BLOCKING WAIKER #3 VEIN

Sample Horizontal Percent
Block Site Width Ft. W0g Tonnage to nearest 100 tons
ARl 10.0 0.26 280 x 60 x 8.3 = 5,800 tons
A Tr. 2 4.0 2.41 2 x 12
A D,H. 9 10. 0.62
A Average 8.9 0.76
B mol 10.0 0.26 130 x 62 x 16.2 = 5,700 tons
B Pit 4 300 1.05 2 x 1
B D.H, 9 10.8 0.62
B Averaze 16.9  N.80
c Pit 4 30.0 1.05 215 x 70 x 15.83 = 9,600 tons
¢ Do He 9 10.8 0,62 2 x 12
g D5 H. It 5.0 0.58
C  Average 15.3 0,90
D Pit 4 30.0 1.056 D 215 x 96 x 14.3 - 12,500 tons
D DcHo 11 5-0 0.58 2 X 12
D Tr. 3 8.0 0.54
D Average 14,3 0.90
E D.H. 9 10.8 0.62 B 352 x 44 x 10.7 = 6,900 tons
E DH. 11 5.0 0.58 2% 1=
_E® D.H. 13 16.3 1,44
E  Average 10,7 1.03
¥ Pr. 3 8.0 0.54 P 145 x 60 x 6.7 m 2,400 tons
1 G ) U 5.0 0.58 2 X 32
F Tr. 4 7.0 1.25
F  Average 6.7 0.80
G D.,H., 11 5.0 0.58 G 195 x 91 x 8.0 = 5,900 tons
G Tr. 4 7.0 125 2 x 12
G D.H. 12 11.9 0,80
G Average 8.0 0.74
i S0 s k| 5.0 0.58 H 195 x 94 x 11.1 = 8,500
Ho B H: 12 11.9 0.50 2 xie
H D.H, 13 16.3 1,44
H Average 11.1 0,97



BLOCKING WALKIH #3 VEIN (continued)

Sample Horizontal Percent
Bloek Site adidth Ft. w03 Tonnage to nearest 100 tons
I Tr. 4 L, 1.25 I 118 x 66 x 10.3 = 3,300 tons
& DoH 12 11,9 0.50 2 x 1z
I Tre 5 12,0 0.73
I Average 10.3 C.76
d Ire 5 12.0 .74 J 228 x 73 x 9.9 = 6900 tons
d D.H. 12 11.9 C.50 2o 12
J :.:.Hl M 5-9 l.\."B
J Average 9.9 0,70
K DL, 12 11.9 0.50 ¥ 228 x 108 x 8.6 = 8,800 tons
K D.H, 14 5iad 103 2ix 12
K D.H. 23 8.0 1.20
I Average 8.6 0.84
L D.H. 12 11.9 0.50 L 288 x 97 x 12.1 = 14,100 tons
L D.H. 13 16.3 1.0 2% 12
L Dals 23 8.0 1,20
L average h2ek 1.08
M Tr. 39 4.0 - M 170 x 64 x 5.0 = 2,300 tons
i Dtl'[t ]J+ 5.9 l.lI—JB 2 x 12
M Average 5.0 1.03
N Tr. 39 L.O - N 190 x 32 x 6.0 = 1,500 tons
N D.H. 1k 59 1.03 2 x 12
I D2y 8.0 L.20
Averare 6.0 B B
0 Blocks A=N 11.3 0,69 0 68,424 x 11,3 = 64,400 tons

= 50 -

12



WALK®R #7 ORE RESERVES

Tonnage to Percent
Block Horizontal Vidth Ft. nearest 100 tons WUa

Indicated

A 5.9 4,100 0.76
Inferred

B 5.9 11,200 0.76

Total all classes 15,500 0.76

BLOCOKING WALTIR #7 VEIN

Sample Horizontal Percent
Block Site Width Ft. WOz Tonnage to nearest 100 tons

A Tr. 16 8.0 0,53 A 275 x 60 x 5.9 = 4,100 tons
A Tr. 40 3.0 1.58 2 x 12
A D.H. 17 6.6 0.66
A Average 5.9 0.76
B Block A 5.9 0.76 B 50 x 275 x 5.9 = 6,800 tons
12
50 x 137.5 x 5.9 = 1,700 tons
2 x 12
80 x 137.5 x 5.9 = 2,700 tons
2 x 12
Total B 11,200 tons

- Bl =



WALKSR #4 ORF RUSERVES

Horizontal Width Fi. Tonnage Percent WOz
Inferred 4,7 3,900 0+62
Total 4.7 3,900 0.63

BIOGKING VALKER #4 VEIN

Sample Horizontal Percent

Site Width ¥t. WOz Tonnaze to nearest 100 tons
Tr. 26 4,0 0.95 100 x 100 x 4.7 = 3,900 tons
e, 37 4,0 Q.89 12

Tr. 38 8,0 028

Average 4.7 0.62

WALKTR #10 ORR RESFRVES

Horizontal Width Ft. Tonnage Percent WOz
Inferred 1.7 1,400 0.79
Total 1.7 1,400 0.72

BLOCKING WAILKER 510 VEIN

Sample  Horizontal Percent

Site Width Ft. W0g Tonnage to nearest 100 tons
Tr. 30 240 0.84 100 x 100 x 1.7 = 1,400 tons
Tr. 35 1.5 0.72 12

Average 1.7 0.79



WALKTR #11 ORE RESERVES

Horizontal Width T't. Tonnage Percent W0g
Inferred €.0 2, 500 1.50
Total 3.0 2,500 1.50

BLOCKING YALKER #11 VEIN

Sample Horizontal Percent

Site Width Ft. WOz Tonnage to nearest 100 tons
Ty, 32 3.0 1.66 100 x 100 x 3 = 2,500 tons
D.H. 28 G0 2.18 12

Average 3.0 ;o 1.92

Estinated grade 1.50%

SNEFD #1 ORT RUSERVIS

Horizontal
Block Width Ft. Tonnage Percent Wg
Indicated
A 703 13,100 1.28
Inferred
B L3 24,200 1.38
Totzal all
classes 7.3 37, 00 1,38

BLOCKING SKFLIED 41 VEIN

tons

24,200 tqns

Samnle Horizontal Percent
Block ©Site Width Ft. W0~ Tonnage to nearest 100 tons
A Tr, 56 8.0 0.33 A{ESOO x 106)4(270 x 4éﬂx 7%= 12,100/
A Tro 5? 400 0-?3 - X 12
A Ty, 53 BebH .58
A Tr, 59 Sed 1.87
A D.8. 27 13.6 274
A Average 7.7 1,38
B A Teid

1,78 B (280 x 105)4(100 x 50)4(180 x B0Rc7. Ze,
12



SNEED #2 ORT RESZRVES

Horizontal Fercent
Block Width Fta WOz Tonnage in nearest 100 tons
Indicsted
A 5.6 0.47 6, 300
Inferred
B 5.6 Da47 12,400
Total all

clagses 5.6 Q.47 18,700

BIOCKING SNEXD #2 VEIN
Senple Horizontal Percent

Block cite width Tt, W0 Tonnsage in nearest 100 tons
A Tr. 62 3.0 0.67 A 270 x 100 x 5.6 = 6,300 tons
& 'Tr. 63 11.9 0.2 & X2
A TIr., 64 7.0 0.12
A Tr. 65 3.0 0.69
A D.H. 34 Bel Do L
A Ayerage 5.6 047
B A 5.6 0.47 B 200 x 200 x 5.6 - 6,300 = 12,400 tons
12

SCOTT ZONE ORE RESERVE

Bite Horizontal Width Tonnage Percent W0z

Inferred to B0 feet depth

Tr. 69 5.5 4,100 0,68
Srs 161 8.0 2,000 0,38
Tr. 113 8,0 5, 300 0.239
Total e 11,460 (@55

- B



MORTON #1 ORE RESERVES

Horizontal
Block Width Ft. Tonnage Percent WO0g
Indicated

A Te3 5,000 0.96

B 3¢5 2,200 0.56

C 6.0 5,500 0.75
_D 8.4 4,400 1.53
Total 5.9 17,100 0.89

Inferred

Ly 6.0 1,800 0.75

¥ 5.4 6,100 1.53
Total 5.5 7,900 1.35
Total all

classes 5.8 25,000 1.10

HMORTON ESTATE ORE RESERVE
Horizontal
. Width Ft. Tonnage Percent W0~
Inferred Ge2 7,800 0.51
Total 6.2 7,800 0.51
BIOCKING MORTON ESTATE

Sample Horizontal Percent
Site Width Ft, WOz Tonnage in nearest 100 tons
Tr. 104 8.0 0.24 150 x 100 x 6.2 = 7,800 tons
Tre 106 4.5 0.99 12
Average 6.2 0.51

- 56

i



BLOCKING MOLRTOI #1 VEIN

Sample Horizontal Percent
Block Site Width F't. jiekd Tonnage to nearest 100 tons
A Tr. 650 4.0 0.40 A 210 x 78 x 7.3 = 5,000 tons
A Hr, Y006 1.5 5.84 2 x 1z
& fies 950 6.5 040
A Tr. 800 14.5 0.49
A Tp. 850 10.0 1.52
A  Average 7.3 0.96
tons
3 Tr. 990 4.0 1.15 B (200 x 18.5)+(196 x 19)x 3.5 w 2,200/
B Tr. 950 3.7 0037 12
3 Tr. 1000 3.5 0.28
By i, 1050 L5 0.01
3 0 DiE. 6 4.9 0« B0
B Averaze 5a5 0.56
tons
G- LB B 4,9 0.60 C (51 x 109)+(81 x 68) x 6.0 = 5,500/
C D.H. 7 Pl 0. 86 12
C Averaze Be0 0.756
4,400 tons
D Tr. 1250 8.5 0.34 D (146 x 57)+(42x 11)»(70 x 13)x 6.4 = [
D Tr. 1300 5.0 0.89 12
B e lene s ik 2.48
D Tr. 1400 4.0 1.07
D D.H. & Sl 116
D Averaze 5.4 TR6E
tons
L Block C 6.0 0.75 E (280 x 26)+(55 x 25) x 6.0 m l,BOOf
2 x 12
tons
F Block D 5.4 1.5 T (234 x 51)+(40 x 38) x 5.4 = 6,100/
12
- 56 =



MORGAN #1 ORE RESIRVES

Horixontal YWidth Tonnage Percent 0z
Indicated 4.5 900 0.65
Inferred 4.5 900 0.65
Total 4.5 1,800 0.65

BLOCKING MORGAY #1 VEIN

Sample Horizontal Percent

Site Width Ft. Wz Tonuaze to nearest 100 tons
Tr, 77 6.0 0.70 50 x 50 x 4.5 = 900 tons
D,H, 39 3.0 0«55 12
Averaze 4,5 0.65
MORGAN #2 OR¥ RESHERVES

Horizontal Width Tonnaze Percent WOg
Inferred 1.6 2,700 0.99
Total 1.6 2' 700 0.99

BLOCKING MORGAX #2 VEIN

Sample  Horizontal Percent

Site Width Ft. WOz Tonnage to neszrest 100 tons
Ty. 97 1.5 0.96 200 x 100 x 1.6 = 2,700 tons
Tr. 98 1.75 1.59 12
Tr. 99 1.5 0.31
Average 1.6 0,99
TAYIOR (Virginia) OR® RESERVES

Horizontal Width Ft. Tonnage Percent WOz
Inferred to
100 vertically 1s6 3, 000 2+00
Total 1.5 3:000 2.00

= B7 =



Form SM-7a

REAU OF MINES
STRATHEGIC MINIRALS PROCRAM

FINAL SUMMARY OF COSTS
HALD TREFCHING
Project: 753 Period covered: June - Dec. = 1943
Number of trenches 125 Designation or names of trenches excavated
Cubic yards alluviwn 236 ; loose rock 30 i solid rock 554 ; total 820
Linecsr feet total 2085 .

Cross section trenches: Minimunm : Maximum s Averaze 2.5 x

"=
-

¥
[4]]

Man-ghifts worked 619.5 .

Accumulated total feet trenchinz on project during project 2085

Cost
Iteml/ Amount Per cubic yard per linear foot

Labor $2948.41 $3.595 $1.414
Explosives 160.17 0.195 0.076
Other Supplies 832.79 1.015 0.399
Devreciation of

Touipment 926.70 1.130 0.444
Supervision 1194.20 : 1.456 0.574
Transoortation de12 « D04 0.002
Totals $6065. 59 $7.505 2,909

1/ See "Cost Accounting Instructions (revised)" relative distribution
of charges. Two conies this form to le forwarded Tucson monthly.



Form SM=7a

BUREAU OF MINES
STRATEGIC MINIRATLS PROGRAM

FINAL SUIRARY OF COSTS
BULLDOZER TRENCHING

Project 757 Period covered: June - Dec. = 19435

Humbar of trenches 97 Designation or neames of trenchss excavated **
Cubic yards alluvium 7600 ; loose rock 6056 ; solid rock : total 8205
Linear feet total 7904.

Cross section trenches: Minimum __; Maximum : Average 3aH' x 8.5%

Accwmilated total feet trenchins on project during project 7204

Cost
Iteml/ Amount Per cubic yard Per lincar foot
Hental of Equivment 1920.00 0 DA «242
Supervision 250.00 <030 « 031
Totals $2170.00 $ 264 8 .27

1/ See "Cost Accounting Instructions (revised)" relative distribution
of charges. Two coples this form to be forwarded Tucson monthly.



Form SH-T7e
BUREAU OF MINES
STRATEGIC MNINFERALS PROGRAN

FINAT SINALARY OF COSTS
OR PRIPARATORY WORK

Project 753 Period covered June - Dec. = 1945

Location of work Vance County, N. C.

Purpose of work Development of Tungsten deposit

Tature of work Construction of tool znd sample shed, and other

preparatory work incidential to operation of nroject.

Han-shifts worked _100

Ii:'emy Cost
Labor $425,32
Timber 47 .24
Other Sunplies 60.0
Sapervision 253.70
Totals 766.26

1/ See "Cost Accountin: Instructions (revised)" relative distribution
of charges. Two coples this form to be forwarded Tucson monthly.

- B0 o



Form SM-7e

BUREATT OF MIWES
. STRATEGIC MINERALS PROGRAM

FIVAL SUMMARY OF COSTS
PREPARATORY WDRK (Surveying & draftinz)

Project 753 Period covered June - Dec. - 1943

Location of work Vancs County, N. C.

Purnose of work To aid in devsloping tunisten denosit.

Nature of work Transit and plane table aurvers, preparstion of mans,

gections, drill loss, other pertinent engineerin- work.

Ttemd/ Cost

Labor . $835.92

Qther Supplies 420, 46

Rental of Eguipment (transit & Plane table) 108.50

Supsrvision 3195.94
Transportation 18.86
Totals 4580,.08

1/ See "Bost Accountins Instructions (revised)" relative distribubtion
of charges. Two coples this form to be forwarded Tucson monthly.



Form Si~5 (Revised)

BUREAU OF MIHES
STRATZGIC MINERALS PROGHAM
SUMIARY OF COSTS
FINAL ROAD AND TRAIL BUILDING

Project 753 Period covered June - Dec. 1943
Roads: Length built feet 17090 , Width feet 9 :
alluvium 2030 ;s Loose rock 800 -

Total _ 28630 >

Roads _
é/ Costs
Item Amount Per Cubic Per Foot
Yard
Bental of Ecuipment $1355.19 0,479 0.08
Supervision 100,00 2035 .005
Totals $1455.19 0. 5L 0,085

1/ See "Cost Accounting Instructions (revised)" relative distribution

of charges,
Two copies this form to be forwarded Tucson monthly.



Form SM=11 (revised)

BUREAU OF MINES
STRATEGIC MINERALS PROGRAM
FINAL SUMMARY OF COSTS

D. D, SAMPLING

Project 753
Number of man-shifts worked L6k
Number of samples taken 141

Linear feet of samples taken T083..4

Period covered June — Dec, =
1943

Name or number of excavations

sampled

Drill holes 1 to 41 inclusive

Accumulsted number of samples taken to date 141,

339 sumples shipped for analysis

1/ Cost Linear

Item Amount Per sample Per ft, of sample
Labor $2874 .66 92,032 $0.405
Supplies 416,78 0,294 0,058
Supervision 1180,15 0,834 0,167
Transportation 215.23 0,152 0,003
Depreciation & Rentul Equip. 262.40 - 185 0,004
Totals $4949.22 $3,50 $0.69

1/ See "Cost Accounting Instructions (revised)" relative distribution

of charges,

Two copies this form to be forwarded Tucson monthly,



Form SM=11 (revised)

BUREAU OF MINES
STRATEGIC MINERALS PROGRAM
FINAL SUMMARY OF COSTS

#HMiscellaneous & Trench SAMPLING

Project 753
Number of man-shifts worked L34

Number of samples taken 162

Period covered

Name or numbar of excavations

sampled

All hand trenchss, bull dozer
trenches and some shafts.

Cubic feet of samples taken *Large samples up to 20 tons were blasted
from Lrenches, crushed and quartered to 100# each,
Accumulated number of samples taken to date estimated 650 tons of

sample taken before quartering,

1/ Cost ton
Item Amount Per sample Per sample

Labor $2072,21 $12,791 $3.188
Supplies 117 .6l 2.578 0642
Supervision 793550 k898 1,221
Transportation 221,16 1.383 o345
Deprec. & rental 673.60 4o158 1.036
Totals $4,161.11 $25,809 36,432

./ See "Cost Accounting Instructions (revised)" relative distribution

of charges,

Two copies this form to be forwarded Tucson monthly.

#Includes crushing and preparatory work on all trench sampling.

- 6‘.& —



Form 8M~12 (revised)

BUREAU OF NINES
STRATEGIC MINERALS PROGRAU

FINAL SULMMARY OF CORE DRILLING COSTS

Pro ject 753
Number of drills working 3

Jumpber holes in progress during
project Al

Accumulated footage drilled to date EX

Footuge reamcd 253.5

Footage cemented during month 32
Drill-shifts worked by contractor, Number

Minwshifts worked by contractor, Number

Period covered June - Dec. 1943

Ex
A
Bx
Nz

170.0
15?'&05
3326.2
2002.7
AX Total 7083,

Samples taken, number 339 per analysis, 141L total

225 (approx.)

L50 (approx.)

1/

Costs to Government

tem Amount; Per foot drilles Per sample taken
Contract $20,887.00 $2.949 1,77
Drilling 378.36 053 o2
Reaming and Casing  48.00 007 .03
Force Account
Supervision 1753.59 o2li7 1.2k
Totals $23,066,95 $3.256 §16.31

1/ See "Cost Accounting Instructions (revised)" relative distribution

of churges.

Two copies this form to be forwarded Tucson monthly.



Form SM=17, revised July, 1943

BUREAU OF MINES

STRATEGIC MINERALS PROGRAM

FINAL SUMMARY COST REPCRT

Project_753 Period covered June to Dec., 1943
Hand Labor Supplies Other Total
Trenching (form SU~7a) . . . . & 2,948.41 992,96 %2,124.02 $ 6,065.39
Prep, Work (form SM-7e). . . . L25.32 107.24 233,70 766.26
Preparatory work (Surveying) 835.92 420,46 3,323.,70 14,580,08
Road & Trail Build., (form SM-9) 1,455.19 1,455.19
Diamond Drilling 2,874.,66 116,78 1,657.78  L,949.22
Trench Sampling (form SM-11)
Miscellaneous Sampling 2,072.21  L17.6L 1,691.26 4,181.11

Core Drilling (form SM-11)

Core Drilling Costs (form Si-12)

23,066.95 23,066,95

Totzl accumulated amt. spent on $9 .156.52 2,355.08

project

35,722,60 47,234020

Total Expenditures per Project Ledger to date

Salaries (not charged to project ledger) . .
Depreciation and use of Gov't Equipment
Total cost Project

- 606 -

38,003.09

...... 7,505.38
2

1,725.73
31&7:231{- 20



BUREAU OF MINES
STRATEGIC MINERALS PROGRAM

FINAL SUMMARY OF COSTS

Project 753 Period covered June -~ Dec, — 1943

ITEMS ON WHICH DEPRECIATION WAS CHARGED

Honthly
Item Number Period(months) Deprec. Total
Chevrolet Coupe 5 $25.00 $125.00
Dodge Punel Truck 6 Ly 12 264,72
Ford Truck 1 ton 25,88 129,40
#Chev, dunp truck 1} ton 3 51,62 154 .86
Compressor (WKorthington) 5 127,50 637.50
It Smith 6 35.00 210.00
Jeckhumer Worthington & I,R. 2 10 7.92 79.20
Transit 6 10,88 65.28
Plzne teble L 10.88 430,52
Scales 5 3.25 16,25

Total depreciation for project  $1725.73

# Depreciation for this item estimated, as it was transferred
to College Park,
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Setting up Sprogue ond Henwood Diamond

Drill on Morton Property

Hamme Brothers 10 Stamp Mill

HAMME TUNGSTEN DISTRICT, NORTH CAROLINA
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Portion of completed access road leading to Hamme
Tungsten property

Sample & Tool Shed-Overflow core staked outin
foreground

HAMME TUNGSTEN DISTRICT,NORTH CAROLINA.



Stripping the vein (at lett) on Jamieson Property

Horold B Ewoldt inspecting 10 foot face of high grade
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HAMME TUNGSTEN DISTRICT, NORTH CAROLINA
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NQ 4 Pit on Walker Ng 3 Vein. At the
time the photo was faken it had produced

some 35,000 pounds of 70% WO Con-
centrates.

Crushing and cutting large trench samples
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Churn Drilling - Showing Ore Face- Burwell Property

HAMME TUNGSTEN DISTRICT
NORTH CAROLINA
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- -
- R PO
e s
Y, - v Teraas
.- Jrops
= N L2 . s
' s i T
- -7 e ST R
- . T :
.- - & RO G e .
RTINS . . N .
RN LA B : e
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Hubnerite Specimen- Haile Mines Ing.

Present Mill - Haile Mines Inc.

HAMME TUNGSTEN DISTRICT, NORTH

CAROLINA
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