area was located in reports (AEC, 1960, 1966) in of pale gray to greenish-gray, fine-grained, well-sorted
the National Archives, Rocky Mountain Region, sandstone with rounded to sub-rounded grains of
Broomfield, Colorado. Craig S.Goodknight reviewed predominately quartz. The sandstone forms lenses that

Figure 2. Section of the Toh Atin Mesa East quadrangle (USGS, 1982) showing the location of Black Rock Point
and Martin mines (yellow dots) in the vicinity of Tsitah (Saytah) Wash. Scale 1: 24,000.

an earlier version of this paper; his comments are are rarely up to 20 ft thick. Interbedded with sandstone

greatly acknowledged. lenses are thin beds of reddish-brown and greenish-
gray mudstone and siltstone, that form only five to

Geolo gic Setting eight percent of the total Salt Wash. The ore-bearing

sandstones at the Black Rock Point mines are 20 to 30

The uranium-vanadium deposits at the Black Rock
ft above the base of the Salt Wash.

Point mines occurred in the Salt Wash Member of
the Morrison Formation of Late Jurassic age. In

the northwestern Carrizo Mountains, the Salt Wash
Member is approximately 200 ft thick. It is composed

The uranium-vanadium orebodies were formed by the
selected impregnation of the sandstone and absorption
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by the mudstone and fossil plant material. Detrital
organic plant material, such as leaves, branches, limbs
and small trunks, are common in the ore-bearing
sandstone. Most all of this material is carbonized. The
larger orebodies that were commonly associated with
the plant material range from several ft wide to more
than 100 ft long. Orebodies at the Black Rock Point
No. 3 mine ranged from a feather-edge up to 2 ft thick.

In a study of the mineralogy and petrology of the
Martin mine in Saytah Wash (Figure 2), Corey (1956)
found tyuyamunite to be the only uranium mineral.
Vanadium was in the tyuyamunite and in the mineral
montrosite, an iron-vanadium oxide. Vanadium
minerals pascolite and volborthite were found as
stains on outcrops at the Martin mine. Calcite was
the major cementing agent of the ore. The large
amounts of calcite, greater than six percent CaCO3,
resulted in the ore being classified by the AEC as
“high lime”; thyis created problems in the acid leach
circuits of processing mills. Pyrite, limonite, hematite,
and gypsum were also in the ore at the Martin mine
(Corey, 1956).

The Black Rock Point mines are located on the
northeast flank of the Toh Atin anticline. Here, the
beds of the Salt Wash Member strike N 75° W and dip
7° to the northeast.

Manhattan Project

During World War 11, the U.S. Army Corps of
Engineers formed the Manhattan Engineer District
(MED) for the development of atomic weapons

and acquisition of raw materials for the production
of weapons. The Murray Hill Area of MED was
established on June 15, 1943, for the major purpose
of the exploration and development of raw materials
on which the Manhattan Project was dependent.
Determination and evaluation of the uranium resources
of the world was done first and the program was later
expanded to include thorium ores.

Union Mines Development Corporation (UMDC), a
subsidiary of Union Carbide and Carbon Corporation,
was contracted to do the work (Contract No. W-7405,
effective May 11, 1943). On the Colorado Plateau,
UMDC’’s geologic investigations were limited to the
Salt Wash Member of the Morrison Formation, and the
Entrada Sandstone near roscoelite deposits.

Geologic studies and resource estimates for the

northwestern Carrizo Mountains are contained

in reports by Eakland and Wardwell (1943) and
Harshbarger (1946). Party No.3 under Edward
Eakland was in the northwestern Carrizo area in
October and November 1943 and in July through
September 1945. All of the outcrops of uranium/
vanadium minerals, prospects, and mines were mapped
and described by UMDC geologists. The geologists
also proposed an exploration program for developing
additional ore reserves, but it was not approved by
MED (Chenoweth,1988).

Union Mines work in the northwestern Carrizo area
was summarized by Harshbarger (1946). A map
(AZ-CU-24) in this report shows the location of the
mineralized outcrops located by Union Mines in

the Saytah Wash area, including those in the area
where two of the Black Rock Point mines were later
developed.

West Reservation Lease

Because mining on the Black Rock Point mining
permits has a connection to Vanadium Corporation of
America’s (VCA) West Reservation Lease, a summary
of that lease is given here.

On November 28, 1941, the Office of Indian Affairs
advertised an exploration mining lease sale for
carnotite and related minerals for 144 square miles

in Apache County, Arizona. The tract was described
as “unsurveyed land which was designated on an
unapproved survey as Townships 12 and 13 North,
Range 7 West, and Townships 12 and 13 North, Range
6 West, Navajo Meridian.”

Bids were opened on December 19, 1941, at which
time two bids were received: Vanadium Corporation
of America, Naturita, Colorado, $2,000.00; and King
Lease, Inc., Ouray, Colorado, $100.00 (General
Services Administration, 1981, exhibit 26). Lease
[-149-IND-5456 was executed with VCA on
December 26, 1941, effective February 23, 1942, for
ten years. Ore shipments to the Monticello mill began
in early May 1942 and continued through February
1944.

On September 2, 1943, the lease was reduced to

a permanent operating lease and VCA selected 16
plots (claims) totaling 229.14 acres to be retained.
Details of these plots are in Table 1. These 16 plots
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were commonly referred to as the “West Reservation
Lease” by VCA. When mining stopped in February
1944, total production for lease 1-149-IND-5456 was
7,504 tons of ore containing 274,411 pounds V205,
averaging 1.83 percent V205. The value of the ore
was reported as $90,513.96, from which the Navajo
Tribe received $8,721.35 in royalties (GSA, 1981).
The ore from Lease 1-149-IND-5456 was trucked to
the mill at Monticello, Utah operated by VCA for the
Metals Reserve Company. At the Monticello mill,
VCA secretly recorded uranium from the carnotite ore
for the Manhattan Project (Chenoweth, 1988).

request was approved by the Council and the BIA

on October 14, 1949 (USDOI,1949). To the author’s
knowledge this was the first, and only, withdrawal the
AEC requested on the Navajo Indian Reservation.

From December 13, 1949 through, January 6, 1950,
the USGS core drilled 16 holes in the areas east and
north of VCA’s Plot 6. Of the 16 holes, one penetrated
ore grade material, five were mineralized, and ten were
barren. The ore hole was located next to the old mine
which would later be known as the Black Rock No. 3
mine. Two holes were drilled to the northwest along

TABLE 1. Location and size of plots, VCA’s West Reservation Lease [-149-IND-5456.

Number Mine Name*

1 Hogan

2 Plot 2

3

4 Gila

5

6 Rattlesnake Mines
7 Rattlesnake No. 5
8

9

10 Horse

11 Two Level

12 Rattlesnake No. 8
2

14 Eurida

15 Eurida

16 Eurida

Total

Acres Location
10.33 W. side Hogan Canyon
10.33 W. side Hogan Canyon
10.33 E. side Hogan Canyon
10.33 E. side Hogan Canyon
10.33 W. side Saytah Wash
52.36 E. of Saytah Wash
2.14 E. side Saytah Wash
10.41 Canyon E. of Saytah Wash
9.77 Rattlesnake Canyon
10.19 Rattlesnake Canyon
741 Rattlesnake Canyon
18.13 E. side Saytah Wash
7.92 E. side Saytah Wash
20.66 N. Eurida Mesa
31.74 S. Eurida Mesa
6.76 S.W. Eurida Mesa
229.14

*Mining has occurred on all plots, but only eleven have named mines. Source: Unpublished AEC records.

VCA resumed mining on the lease in November 1948,
under the AEC’s program, and continued until June
1966.

U.S. GEOLOGICAL SURVEY INVESTIGATIONS

In September 1949, the AEC requested that the Navajo
Tribal Council withdraw 71 sections in Townships 40
and 41 N., Ranges 28 and 29 E., Gila and Salt River
Meridian, in the northwest Carrizo area for a U.S.
Geological Survey (USGS) exploration project. The

the road to Sweetwater Trading Post and six holes
were drilled along Navajo Route 1 (now U.S. Highway
160). Total footage drilled was 3,032 ft (Hall and
Moore, 1950).

The USGS also mapped the geology of the northeast
flank of the Toh Atin anticline from Black Rock Point
to the Sweetwater Trading Post road. The mines and
prospect pits on VCA’s Plots 1 through 8 were mapped
and plotted. In addition, two mines were mapped in
areas where AEC (Phetteplace, 1954) had determined
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that were Union Mines outcrops NC-12 and NC-13.
Details of the USGS investigations are given in Hall
and Moore (1950).

When the AEC (1960) checked with the Navajo Tribal
Mining Department and the BIA in Window Rock,
Arizona, they informed the AEC that the VCA mining
was done when the company had an exploration
lease, before the 16 plots were selected (Table 1).
This period would have been February 22, 1942 to
September 2, 1943 (GSA, 1981). However, when the
Union Mines geologists examined the Saytah Canyon
area in September 1945, no mines were on outcrops
NC-12,and NC-13 (Harshbarger, 1946). The author
believes the mining was done by VCA on unclaimed
Navajo land from 1948 to 1950.

Production History
Black Rock Point No. 1 Mine

On April 23, 1952, Thomas Clani and Joe Ben were
issued Navajo Tribal Mining Permit No. 14 for 11.45
acres on the east rim of a small canyon just east of
Saytah Wash (Figure 2). The permit was approved on
April 26, 1952.

During 1952 and 1953, 273.20 tons of ore averaging
0.19 percent U308 and 1.92 percent V205 were
shipped to the AEC ore-buying station at Shiprock,
New Mexico (Table 2). An exception was a 26.20 ton
shipment in 1952 which went to the mill at Durango,
Colorado, operated by VCA.

When an AEC engineer examined the property on
September 24, 1953, Thomas Clani showed him a

small mine which was the source of the ore. Figure

3 is a map of the mine on Mining Permit (MP)

No.14 as of September 24, 1953. Mapping by the
AEC in the Saytah Wash area determined that this
mine was developed on Union Mines outcrop NC-12
(Phetteplace, 1954). The author believes that Mr. Clani
obtained his ore from the earlier VCA mine developed
on outcrop NC-12.

AEC Exploration

The Rattlesnake No. 2 wagon drill project drilled 206
holes for a total footage of 15,645 ft behind mines and
mineralized outcrops in the northwestern Carrizo area
from September 16 and November 4, 1953 (Bollin, et
al, 1956). In the area of the Black Rock Point mines
29 holes with an average depth of 60 ft were drilled

in a 100 ft grid with 50 ft offsets. Two of the holes
penetrated ore grade material, 6 were mineralized

and 21 were barren (Bollin et al, 1956). Drilling was
behind the Black Rock Point No. 1 mine and a larger
mine 700 ft to the north northwest (Figure 4). No maps
of these drill hole locations could be located.

When the mine on MP No. 14 was examined by an
AEC engineer on September 24, 1953, he noted that
several AEC drill holes were on unclaimed ground east
of the mine (AEC, 1960). This area would become part
of MP No. 93 in November 1953.

Black Rock Point No. 3 Mine

Navajo Tribal MP No. 92 was approved to Thomas
Clani on November 17, 1953. It contained 30.66 acres
and was contiguous with MP No.14 on the east and

TABLE 2. Uranium-vanadium production, Black Rock Point No. 1 mine, Apache County, Arizona.

Tons of Pounds % Pounds %
Year Ore U;0s UsOs V205 V205
1952 242 84 957.66 0.20 9.642.47 1.99
1953 ﬂ 54.65 0.09 833.89 ﬁ
Total 273.20 1,012.31 0.19 10,476.36 1.92

Operator: Thomas Clani. Source: AEC (1953)
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north (Figure 4). The initial ore shipment from the
Black Rock No. 3 mine was received at the AEC ore-
buying station in Shiprock, New Mexico, in December
1953.
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Figure 3. Map of the Black Rock No.I mine as of
September 24, 1953. From AEC (1960).

AEC mapping in the Saytah Wash area in early 1954
determined a mine north northwest of the Black Rock
Point No. 1 mine had been developed on Union Mines
outcrop NC-13 (Phetteplace, 1954). Figure 5 is a map
of this mine.

This was where Thomas Clani began mining in
November 1953. During 1954 and early 1955, it was at
this mine that the author saw Clani’s miners working.
Only one or two men were working at one time. Mr.
Clani would come to the mine about once per week to
observe the mining and pay the miners. A settlement
sheet for the Black Rock Point No. 3 mine ore (Table
3) provided to the AEC by Kerr-McGee shows that
monthly production ranged from 3.1 to 44.6 tons and
averaged only 14 tons.

An AEC engineer examined the Black Rock Point No.
3 mining permit on August 20, 1957 for eligibility
for an AEC bonus (AEC, 1960). At that time Thomas

Clani was mining in the northeast part of the old

mine. Ore was being hoisted up a 25 ft raise using a
homemade log tripod on the surface. He told the AEC
engineer that this mine was mined by VCA in 1944
prior to his 1953 Navajo Tribal Mining Permit (AEC,
1966). The author believes this mine was developed by
VCA on unclaimed Navajo land from 1948 to1950.

While the AEC engineer was examining the Black
Rock Point No. 3 mining permit on August 20, 1957,
Thomas Clani showed him another mine 400 ft
southeast of the northern mine (Figure 3). Here, his
miners had mined into an old mine on VCA’s West
Reservation Lease Plot 8 (Figure 6). Mr. Clani told the
AEC (1960) this was done with the permission of VCA
and at the suggestion of the Arizona mine inspector to
improve mine ventilation.

Figure 4. Map of Navajo Tribal Mining Permits Nos. 14
and 92. From AEC (1960).

Mr. Clani also stated that the VCA mining was done
before his mining permit. AEC (1953, p.280) ore
production records show that VCA shipped 27.78 tons
of ore containing 97.56 pounds U308 and 1,000.00
pounds V205 averaging 0.18 percent U308 and 1.80
percent V205 from a Rattlesnake No. 8 property in
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1950. This shipment undoubtedly came from this mine
on Plot 8. Chenoweth (2011) had previously credited
this shipment to the Rattlesnake No. 8 mine on Plot 12.

14¢7

Figure 5. Map of the north Black Rock Point No.3 mine as
of June 1950. From Hall and Moore (1950).

Intermittent production from MP No. 92, which began
in December 1953, ceased in February 1958 (Table 3).
On July 23, 1962, Thomas Clani renewed his Black
Rock Point No. 3 MP No.92 as MP No.576. Mr. Clani
made a final clean-up shipment in late summer 1962.

PLoT g

Lease [-149-LrD-5950

o 40 ET
| P

Figure 6. Map of the south Black Rock Point No.3 mine
as of August 20, 1957. From AEC (1960).

While Mr. Clani operated the mines on the Black Rock
Point No. 3 mining permit, he shipped 549.69 tons of
ore that averaged 0.18 percent U308 and 1.28 percent
V205 (Table 4).

In 1964, Thomas Clani renewed his MP No. 576 as MP
No.600. The mining rights to VCA were approved on
January 6, 1965 (AEC, 1966). When an AEC engineer
examined the property on September 14, 1965, Harvey
Butler, a VCA contractor, had finished mining in a
decline, northwest of Mr. Clani’s northern mine on the
Black Rock Point No. 3 mining permit (AEC, 1966).
This was in an area where VCA had drilled out some
new ore. Mr.Butler was just starting a new adit 700 ft
east of the decline where his drilling had discovered
additional ore (AEC, 1966). When the Arizona mine
inspector examined Mr. Butler’s Black Rock Point No.
3 mine in 1965, he noted one man on the surface and
three underground.

On January 11, 1966, when examined by an AEC
engineer, the property was idle with all equipment
removed (AEC, 1966). AEC records show that in April
and May 1966, Mr. Butler made final shipments from
the Black Rock Point No. 3 property (Table 4).

Summary

The ores purchased at the AEC ore-buying station in
Shiprock, New Mexico were later processed at the mill
in Shiprock operated by Kerr-McGee Oil Industries,
Inc. The uranium recovered at the Shiprock mill, as
well as at the mill in Durango, Colorado, operated by
VCA, was sold to the AEC. Kerr-McGee recovered
no vanadium at Shiprock. After VCA acquired the
mill in March 1963, the company recovered vanadium
(Albrethsen and McGinley, 1982). Vanadium
recovered at Shiprock and Durango by VCA was sold
to the steel industry.
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TABLE 3. Ore shipments to the Kerr-McGee Mill, 1954-1958. From AEC (1960).
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TABLE 4. Uranium-vanadium production, Black Rock Point No. 3 mines, Apache County, Arizona.

Year

1953
1954
1955
1956
1957
1958
1962
1965
1966

Total

Operator: 1953-1958, 1962 — Thomas Clani; 1965-1966 — Harvey Butler

Tons of Pounds
Ore U;0s

46.71 225.52
104.59 339.84
187.20 697.19
153.69 497.89
22.00 68.44
26.57 86.84
8.93 25.00
998.80 4,625.65
250.16 893.27
1,798.65 7,459.64

Source: Unpublished AEC ore production records.

U;0s

0.24
0.16
0.19
0.16
0.16
0.16
0.14
0.23
0.18

0.21

Pounds %
V205 V205
1.926.19 2.06
2.426.42 1.16
4.258.54 1.14
3.439.58 1.12

417.73 0.95
559.96 1.05
319.69 1.79
25.711.00 1.24
6.155.00 1.23
45.214.11 1.26
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Appendix

Descriptions of Union Mines Outcrops Nos. NC-12
and NC-13.

NC-12 — Two ore horizons at 22 ft. and 43 ft. above
base of Salt Wash. Lower horizon, 11 ft. outcrop of
avg. 0.3 ft. thickness, consists of vanoxite-type with
carnotite around and between casts of two trees 6 ft.
apart in light-brown, shaly sandstone containing many
small clay galls. Estimated grade 2% V20S5. Upper
horizon, 20 ft. outcrop with avg. 0.5 ft. thickness, is 20
ft. to south. Vanoxite type with very minor carnotite is
cross-bedded, calcareous, light-gray sandstone. Grade
0.75 to 1.5% V20S5.

NC-13 — 53-ft. outcrop, 11 ft. barren, maximum
thickness 4.8 ft. but avg. about 0.6 ft.; occurs about

30 ft. above base of Salt Wash. Best on lensing

ends. Middle thickest but very weakly mineralized.
Disseminated carnotite at N. end. Generally in light-
brown, clay-bearing sandstone containing occasional
reed-like vegetal remnants. Estimated grade 1% V205.

Source: Harshbarger (1946, pages xvi-xvii)
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