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GEOLOGY AND URANIUM RESOURCES
OF THE
ANDERSON MINE PROJECT
YAVAPAT CO., ARIZONA

. CONCLUSIONS AND RECOMMENDATIONS

- The bulk of the uranium mineralization at the Anderson Mine
property is as§o¢iated with fineégrained carbonaceous lacustrine

sediments. Drilling to date has established the fbllowing-

uranium resource potential: B
Average v Average o |
Cutoff - grade . " thickness ' ’eU308
(%eU308) (%eU308) (feet) (millionS of 1lbs.)
.02 .046 .  20.6 27.7
.03 L061 - 13.8 23.0
.05 ' . .090 SR 8.4 - 16.8
07 . 1 117 - 6.4 13.3

A.drill»prpgram.oha_200-foot grid pattern is recommended
as the next sfép in deveibﬁmeﬁt‘df.the iesoﬁrcés. Additional
milling characteristic studies should be conducted. -
Mineralization extends south under claims held.by Urangesell-
schaft. It is also recommended that jgint venfure possibilities

with Urangesellschaft be investigated.
| INTRODUCTION

The Anderson Mine property is located approximately 50 miles
northwest of Wickenburg, Arizona on the south side of the Santa

Maria River approximately 20 miles west of State Highway 93.

-] -



Access from‘this highway isrvia both improved and unimproved dirt
road (Fig. 1). The property consists of 88 unpatented mining
claims and one 640-acre state lease located in portions of sections
2 and 9 through 16, T. 11 N., R. 10 W., Yavapai County Arizona
(Fig. 2). |

Anomalous radiocactivity was first detected in the area by
- Mr. T. R. Anderson of . Sacramento, California using an airborne
'scintillometer An January, 1955. After ground checking disclosed
uranium oxide in outcrop, several hundred claims were located.
- The property was drilled and a few small shipments of ore were
. made. TIn 1958 approximately 4,300 tons of ore averaging 0.21%
U308_were shipped (verbalvcommunication, M. Jones). It is thought"
that during this period-a_group, including Messrs. Jones and Jacobs,
obtained control of the acreage. During l967-68 ‘Getty 01l Company
obtained an option on the area. The property was subsequently
dropped by .Getty after drilling delineated several small pods of
uranium mineralization. The uranium prices in 1968 of approxi-.
mately $6 50 per pound probably influenced Getty's decision to |
relinquish the property. They did,_however, retain uranium pro-
perty in the vicinity of Artillery Peak, approximately 18 miles
to the northwest. | |

In 1968, Minerals Exploration Company's.Tucson office re-
ceived a submittal on the area. It was forwarded to the Casper
office in l969 where, after initial turndown, it remained in the:

files until 1974 when the increasing price of uranium created a

-2-
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reneﬁed interest in the property. Foilowing a field check, dis-
cussions with Mr. Jones, and evaluation of the 1968 Getty drill
"data, an option was taken on the'préperty in late 1974. Minerals
Exploration Company'burchased thg property in 1975’after a 53
hole, 19,000 foot drilling program on 800-~foot centers éonfirmed
the much greatef uranium resource for the area thdq.had been in-
_ terpreted from the 1968 Getty gamma log date. A 180 hole,
ﬁgID,foot.drill and corekprogram'on 400-foot centers conducted
from November 1975 through February 1976 further delineated the
uraniuh resouréeé.'-To;déte, a total of 211 holes3have'peén |
drilled énd 15 holes cdred by:Minerals Exploration COmpany; This
‘ report.summarizes the geolbgy and uranium resources of ﬁhe'Ander-
son ‘Mine property. | |

GEOLOGY

Stratigraphy

As ihterpfeted ffom drill hole data and surfacé geologic
mapping, six major informal stratigréphic_units-are_récanized.
In aséehding1order,‘they areﬁ l) a 'basement! voldanié'unit of
~andesitic cémposition; 2) a succession of tuffaceous lacustrine
strata; 3) a éandstone-cohglomerate unit; 4) a basaltic flow unit;

5) a capping conglomerate; and 6) recent alluvium (Fig. 3).

TERTIARY VOLCANIC ROCKS (Tv)

A succession of volcanic rocks of intermediate (andesitic)
composition form the 'basement ! upon which younger lacustrine and -

subaerial clastic sediments were deposited. The volcanics, which

-.3..
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crop out in the northern portion of the area (Plate 1), form
irregular peaks and boulder strewn slopes.

The unit consists of a‘sequence of red-brown, gray, and black
volecanic flows and interbedded.light—colored volcaniclastic sedi-
ments.. Reyner and othere (1956) have described the unit as 8
fine-grained, vesicular augite andesite which locally contains
calcite-filled amygdules.- _

The 'basement! terrain dlps gently (lO°-l5°) in a southerly
direction and is characterized by an irregular upper erosion
surface upon which locally thick paleosols developed ' Faulting
.'and folding have further modified the 'basement! topography (Plate
2, 2a). Interpretatlon of drill hole data indicates that the
irregular paleotopography of the 'basement! may be responsible
for much of the local thinning and thlckenlng and apparent onlap

relatlonshlps in the overlylng sediments._.

}LACUSTRINE STRATA (T1)

"Up to-385 feet of predominantly lacustrine stratakunconform-
“ably overliedthe baeal'volcanic complex. The strata contain an -
appreciable amount of volcanic material and may, in large part
be considered waterlain tuffaceous sediments,

The sequence of lacustrine strata is subdivided into: 1) a
basal coarse clastic unit; 2) amxstone-siltstone unit containing
intercalated carbonaceous zones; 3) a success1on of interbedded
limestones, sillcifled llmestones, cherts, mudstones, and silt-
stones; and U4) a thin fissile, fossiliferous marker bed which has

been designated the top of the lacustrine unit.

-



These strata appear to have been deposited in a northwest
trending, fault-controlled (?) depression. To the west, the unit
thins and grades laterally into coarse-grained tuffaceous sedi-
ments 1in the vicinity of a west bounding normal fault. To the
north and east, it thins and appears to lap onto the volcanic
complex. The unit thickens to the south.

~~Other than the organic material-cqntainedeityin the carbon-
aceous zones mentioned above, abundant plant remains, including
twigs, reeds and small rough-walled cylinders resembling roots
are present throughout muéh of-the lacuétrine uniﬁ. .Freéh Water
mollusks, up to 1% inches in length, are locally_common; especially
in calcareous beds, Reyner and others (1956) recognized two zones
containing abundant silic¢ified palm-type wood. The leg bone of a
duck found in this unit has been dated as Miocene by the Los Angeles
County Museum, |

Basal Coarse Clastic Unit

. Arkosic éandstone and conglomerate, which occur principally
along‘thé southern}margin of the area, rest unconformably on the
volcanic 'basement!, and interfinger with and grade laterally and
vertically into the mudstone and siltstone unit. These sediments
are typically gfay, fine to coarse-graiped, and contain abundant
quartz, white to a gray feldspar, biotite, and common granitic,
metamorphic, and red-brown volcanic clasts. The immature nature
of these sediments suggests transportation from a nearby source
(possibly the Pre-cambrian crystalline terrain to the north).
Thinly-laminated to very thinly-bedded and locally cross-bedded

-.5- ,



carbonaceous. siltstones ocour in the basal coarse clastic sedi-
ments. Minor uranium mineralization occurs in this unit,

Mudstone-Siltstone Unit

The mudstone-siltstone unit unconformably laps onto the
1rregular‘erosion surface of the andesitic volcanics and locally
rests conformably on the underlying coarse clastic unit. The unit
is predominantly_finejgrained.,;Itcconsists.of‘a thick succession
| of olive green,-gray?green, and brown tuffaceous mudstbnes and
-siltstones 1ntercalated with black, gray-brown, and blue-green
carbonaceous to lignitlc tuffaceous mudstones and siltstones. The
non-carbonaceous sedlments are thin to thick-bedded (many appear
massive 1n cores), weakly to moderately 1ndurated and are locally
silicified. The thickness of the unit is variable, attaining a
maximum in excess of 250 feet.

Two pers1stent carbonaceous zones have been recognized from
odrill hole cuttings. The zones are 1nterbedded with and grade
laterally into the non-carbonaceous sedlments, and thus constitute
a paludal facies of the mudstone-siltstone unit. The,nature_of-
_the carbonaceous material is quite variable. It is expressed as
disseminated carbon trash in fine-grained sediments, as organic
films on stratification planes, and as lignite. These zones crop
out as carbonaceous partings and disseminated carbonaceous
material in thin-bedded calcareous mudstones at two locations
near the inferred northern carbonaceous/non-carbonaceous facies
boundary: approximately 200 feet northwest of drill hole AM 39 and
200 feet northwest of drill hole AM 8. TILimestones and silicified

-6-



mudstones and siltstones are locally common in the carbonaceous
sediments.
The bulk of the uranium mineralization occurs in the mudstone-

siltstone unit in association with the: carbonaceous material,

Limestone-Chert-Mudstone Unit

A succession of limestones, cherts, mudStones, and siltstones
conformbably_overlies the-mudstone-siltstone unit. . The base of
~the unit is arbitrarily chosen on the bottom of the 1owermost

major 1imestone-chert bed. The unit is characterized by both!.
marked thickening and thinhing and by rapid facies changes. The
unit grades laterally and vertically from massive, nearly pure |
1imestones to thinly-bedded ca1careous and siliclfled mudstones

and siltstones. '

The limestones, which are'typically white, gray and gray—green,
commonly contain flne—gralned detritus. The interbedded ollve- ' _
green tuffaceous 8lltstones ‘and mudstones contain relict pumice shards,'-
are thin to thlckly-bedded and commonly have a punky character.
Much of this unit is partlally to 1ntensely silicified w1th varls
colored chert (including red, brown, pink, white, orange, and green);
A diagenetic origin for the silicification is suggested. "S8ilica,
released from the alteration of volcanic glass, is prevalant as
chalcedenic and opal cement, as veins, pods, and nodules, and as
silicified plant remains. Bentonlte, another product of the -devi-~
trification process, is common. Subordinate amounts of uranium

mineralization are associliated with this unit,

-7-



Calcsreous Marker Bed Unit

The unit consists of approximately 20 to 3Q feet of light
brcwn, very fine-grained sandstone to olive green siltstone capped
by a thin (1 to 2 feet) fissile, fossiliferous marlstone. It con-
formably overlies the limestone-chert-mudstone unit except in the
vicinity of Hill 2027, where the contact appears unconformable
;in the subsurface. The .rapid thinning of the- underlying 1imestone-'
.chert—mudstone unit observed in drill holes AM 6, 18, 26, and 160
'suggests the presence of a local diastem. a

' The marlstone, which is laterally persistent across much of
the area, serves as an excellent marked bed and.isldesignated as-

‘the top of the lacustrine strata. Small (up to 2 inches) fish

fossils are contained within the marker.

SANDSTONE-CONGILOMERATE UNIT (Tss-cgl)

The Sandstone-conglomerate unit rests conformably on the _
underlying lecustrine strata eXceptLSoutheast of Hill 2079 in the
SWh sec. 10, T. 11 N., R. 10 W. where it disconformably laps onto
the andesitic volcanics; The unit, which is exposed in - the slopes
»beneath the resistant capping basalt, is laterally continuous for
long distances and can be‘mapped approximately seven miles to the
west where it overlies a succession of red beds in the vicinity
of Palmerita Station. |

The unit is homogeneous laterally and is charscterized by a
coarsening upward sequence of clastic rocks, which in ascending

order consist of: 1) green and brown siltstones;.z) very fine to

-8~



mediﬁm-grained friable arkosic sandstones; and 3) an arkoéic
pebble to cobble conglomerate. The sandstone is loosely consoli-
dated but locally contains abundant calcareous ribs. The conglom-~
erate is typically light brown.and'conﬁains abundant rounded_
granitic and metamorphic¢ clasts in a fine fo}coarse-grained arkosic
sand matrix, The conglomérate contains a minor amount (approximatexy_
5%) of volcahic»clasts., The_lower part of therunit*is_well-sorted
| and is.distinctly bedded, Locally, the coa}ser clastics are calcite-
cemented forming white]cliff faces in outerop. N

' The:unit is Vafiab;évin thickness dué_to a pronounced-uan
conformity at»thé top.}'its maximumVObserved.thiékﬁess'is_approxi-
mately 450 feet_in drill hole AM 26, o
'BASALT (QTb) | -

Unconformably overlying the sandsténe-conglomerate unit is a
gently dipping basalt flow which is ekposed'discontinuously at or
hear the;tOp‘of the cliffs along the -central and southern portions
of the proper£y, The ﬁaSalt attains a maximum thickness of'apprqxi;
matély.35;gojfeet in-thefvicinity of the west bounding fault, thins
_abruptly from about 40 feet to 5 feet near drill hole AM 122, and
pinches out to the east in the vicinity of drill hole AM\175. ‘As
suggested}by Reyner and others'(1956) and by a subsurface oxidized
zone within the basalt, two_fldws are proﬁably present in the
western part of the area. - |

' The basalt is black, fine-grained to aphanitic, and contains
calcite-filled amygdules. The basalt is commonly Jjointed parallel

to the flow surface,

...9-



CAPPING CONGLOMERATE (QTcgl)

A conglomerate unconformably overlies the basalt flows and
where the latter are absent, rests unconformably on the sandstone-
coriglomerate unit. It crops out along the southern portion of the
area where it forms the cap rock of the cliffs and rolling upland
which extend westward to Palmerita Station.. Total thickness of the
) ;unit,is>nnknown,:but_up“to 2001feet¢is.either-intercepted'inrdrill
holes or exposed in outcrop.

| "This unit is browntto pinkish-brown and consists predominantly,
of Sub-rounded,isilicinto intermediate'volcanic clasts up'to-three.
feet in diameter. 'Pebbles.and'cobbleS‘from to 3 inches in d1a-7
meter are common. The matrix consists of a medlum to coarse-
grained sand. The unit is weakly to moderately indurated-and is
thinly to thickly-bedded. |

‘The conglomerate appears to have been deposited by streams
and mudflows on an erosion surface developed on the basalt. Locally,
the conglomerate fills relatively deep channels dissected through
the underlylng basalt and 1nto the sandstone-conglomerate unit

_(Plate 6).

ALLUVIUM (Qal)
| Unconsolidated sand and gravel derived from the aforementioned
units are_found in present~day drainages. Caliche has formed where
these deposits have been calcite?cemented. |
| Structure
The most conspicuous structural feature of the area is the

gentle.(5°-15°) southerly regional dip. Reyner and others (1956)

-10-
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suggest that this has resulted from recurring faulting before,
during, and after'sedimentation. |

A1l major faults are normal and trend N. 35° W. to N. 55° W.
The largest fault, located near the western claims boundary in
- sections 9 and 16, dips steeply (approximately 80°) to the south-
-west.v Comparison of projected basement elevations in drill holes
**AMﬁll—lO-l6-l and AM:64 suggests a vertical displacement of apbroxi-
mately 1, OOO feet. In the vicinity of.drill hole AM 11-10-16-1, a
paralleling fault dips approximately 50° SW and offsets the capping
basalt at least 200 feet. 4 _ |

A large hinge fault located in the central part of the claims
group (hereafter referred to'as Fault-1878) dips steeply (75°-80°)

- to the southwest. It appears tovoffset the capping conglomerate

at least 200 feet vertlcally, with displacement gradually diminishing
to nothing approximately one-half mile northwest along strlke in the
v1cinity of drill hole AM 119.

Another fault occurs at the eastern edge of sectlon ll thtle
is known regarding its d1splacement since no holes have intersected
the fault. , .

Minor faults and shear zones were noted but are believed to
have a minimal amount of displacement.\ Such features nay represent
either fracturing and slight offset of strata during differential
compaction of the underlying sediments‘or_local adjustment to
major faulting. One such zone, located in the southeast corner of

section 10, can be extended northwest where it is expressed as a

-1] -



fault zone in-the volcanic basement rocks, The fault cannot,
however, be traced in the subsurface any distance south of the
central portibn of section 10. .

Thé largest .fold in the area is a broad gentle northwest
trending syncline in the SE{ sec. 9, T. 11 N., R. 10 W.' ( see
Plates 1, 2, 2a, 4, 5, 6, and 7). .Dips_attain a maximum of 13°
except wheré_modified by shearing. ﬁany smaller folds with
amplitudes of several feet are present in the lacustrine'strata,
particularly in the limestone~chsrt-mudstone unit. o>

URANTUM MINERALIZATION

The major portion of the uranium resources at the Anderson
Mine occurs in the tuffaceous mudstoneésilfstpne unit of -the
Tertisry 1acustriné strata in close assosiation with carbbnaéeous
material. Subordinate amounts of mineralization occur within the
overiying limesioné-Chért?mhdstpné unit and within the underlying
coarse clastic uﬁit. o -_

Two grade thlckness maps (Plates 17 and 18) dellneate a -
‘blanket type depos1t with dimensions of approx1mately 5,000 feet
by at least 3,000 feet. Information obtained from Urangesellschaft
via a log exchange indicates that the mineralization’ extends south-
west of our claims boundary for a distance of approximately 10,000
feet beneath the Urangesellschaft‘claims.

~ Mineralization in the‘Mudstone-Siltstone Uhit:,

The vertical and lateral distribution of most of the mineral-

ization appears to be coincident with the paludal facies of the

-12-



lacustrine strata. In general, where carbonaceous sediments oécur,
mineralization is present. However, barren carbonaceous sediments
occur in some areas, Non-carbonaceous siltstones and mudstones
adjacent to the paludal facies are often mineralized. The carbon-
aceous zones attain a thickness of up to 170 feet in the southwest
corner of section 10. Mineralized zones (greater than or equal to
.02% eU30g grade) within this interval range up to 64 feet in
aggregate thickness,

The ore mineralogy within the black carbonaceous units below
the water table has not been determined. Yellow and yellow-orange
uranium minerals described as carnotite by Reyner énd'others (1956)
crop out in association with carbonaceous material. An unidentified
green mineral is sometimes present in aésociation with the yellow
uranium minerals. Limonite and hematite staining commonly occurs
in the mineralized zones., Black (manganese?) coatings are frequently
found within hematite-étained zones,

Mineralization in the Limestone~-Chert-Mudstone Unit

Uranium mineralization within the limestone~chert-mudstone
unit occurs as blooms of yeilow uranium minerals and as coatings
on fracture>surfaces. The bulk of the mineralization in this unit
is located in the sw-l- sec. 11, T. 11 N., R. 10 W., although
scattered occurrences are present throughout the area, Thickness
of individual mineralized intervals range up to 23 feet.and
average three feet. More thdn one mineralized zone can be observed

in many areas.

-13-



Mineralization in the Coarse Clastic Unit

A minor amount of mineralization is associated with carbon-
aceous zones within the coarse clastic unit. Traces of hematite
staining and bright orange feldspar present in &ellow-gray sand-
stone intervals may indicate sandstone alteration. No solution
‘front type trend has been identified. Mineralization in this unit
is confined to the south-central portion of the claims .group .in
- the v1cinity of drill hole AM 26,

Structural Control of Mineralization

. Subsurface interpretatlons suggest that uranium mineralization
occurred prior to faulting and folding. Mineralized Zones have
been displaced as much as 180~feet by Fault 1878. 'Mineralized in-
| tervals appear to ‘have been folded at the northwestern corner of

the area in the vic1n1ty of Hill 2079.

| Distrlbutlon of Mineralization
The distribution of the.mineralization can be summarized as
follows: : |
1) The bulk of the Anderson Mine resources is assoc1ated
w1th carbonaceous material of the nudstone-siltstone
unit. It 1s generally confined to the area between
Fault l878_and the eastern boundary of sections 9 and 16.
2) The bulk of the mineral within the limestone-chert-mud-
stone unit is located in an area northeast of Fault 1878.
3) Mineralization in the vicinity of Hill 2079 at the west
end of the property,shows no preference for a particular

lithology.
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'4) Mineralization assoclated with carbonaceous material in
the coarse clastic unit is limited to the south-central
area in the vicinity of drill hole AM 26,

5) Scattered occurrences of uranium are found in all 1litho-
1ogic_sﬁbdivisions of the lacustrine'strata, except the

calcareous marked bed unit.

| 'Origin of Mineralization
Reyner and others'(1956) suggest three possible origins of
. .the uranium at the Anderson Mine. property: hYpogene, ash leach,
- and bOg'deposition. Interpretation of Minerals Exploration
Company data favors a variation of Reyner's ash leach - bog de-
position theory. Uranium was probably derived from silicic
volcaniclastic lacustrine material with subsequent precipitation
in reduction traps. |

: Reyner and ‘others (1956) cite field evidence in favor of a

hypogene source and state that: l) uranium ore has not been .
observed beyond the boundary faults, 2) intense siliciflcation
has altered mudstone and 1imestone, 3) limonite and hematite |
staining occurs on bedding and fracture planes; 4) calcite,
chaicedony, sepiolite, and manganese are found associated with
the west bounding fault. This field evidence can be interpreted
differently. Our drilling data indicates that the carbonaceous
sediments also have not been observed beyond the boundary faults.
This may explain why the mineral is localized within the boundary

faults. Further, if uraniferous solutions migrated up faults,
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one would expect mineral and grade to be concentrated along the
faults. .Our subsurface interpretations indicate no such asso-
ciation. Data indicates that faulting offsets mineralization.
Intense silicification 1s most probably a result of devitri- '
fication of silicic VOlcaniclastic}sediments. Bentonite, common
in the area, is also an alteration‘product of tuffaceous material.
‘Hematite and limonite stain on bedding and fracture pianes was
bossioly derived from pyrite associated with carbonaceous material,
Calcite, sepiolite, chalcedony, and manganese deposited along the
. western fault may- indicate movement of -fluids along this zone-but
without associated uranium, such deposits can not significantly
be cited as ev1dence that uraniferous solutions migrated up the
'fault zone, _ _

_ Reyner and others (1956) speculate that two other types of
,origin'are;possible: ash 1each and bog type depoSition. |
Both 1eaching of ash and deposition in bog type reduction traps
-are conceivable. Reyner and others (1956) allude to a vitrophyric
andesite source;v Andesite is not commonly a uranium source,
Silic1c volcanic rocks are known to contain anomalous amounts
of uranium (Love, 1961; Turekian and Wedepohl, Table 2, 1961).
Surface and subsurface interpretations suggest a modified ash
leach~-bog deposition sequence as the origin of uranium'at the
Anderson Mine property. |

The presence and diagenesis of the'tuffaceous component of

the lacustrine sediments in combination with adjacent geochemically |
favorable paludal sediments, provides a possible model for the

adgin and deposition of uranium at the Anderson Mine property.
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The ége of mineralization was probably early. Diagenesis, occur-
ring during compaction and dewatering of the lake sediments, re-
leased ﬁranium from volcanic material. The known affinity 6f
uranium for carbonaceous material (Breger, 1974) accounts for the
fixation of uranium within the paludal unit.- Contact of uranium
bearing solutions with the reducing environment produced by the
”abundant_carbonaceous;material,resulted in the precipation of |
uranium within and adjacent to the carbonaceous sedimehts. Some
'remobilization of uranium in recent.geoldgié'time has resulted'in
uranium, silica, and carbonate deposition ih;fraCtures;,'

URANTUM RESOURCES

All of the gamma ray'logs have b@en digitized. This data
has been run through a gamlog computer pfogram which produced a
thickness and mineral grade report for each mineralized interval.
The area of influence of_each mineralized hole has also been |
éalculated; This area'is a function of the density of holes in
the drill pattern. A maximum area of_ihfluence was arbitrarily
set gt,approiimatély 283,000 square feet. Utiiizing th1s data,
tonnagesland pounds of uraniﬁm 6re wére tabuiated fér.each.mingral-
ized interval in each hole. This information is summarized in the
following table: | |

Average Average Mineralized Avg. depth

No. of Cutoff +thick.* grade areg to top of = eU,0p*
holes grades (feet) % eU308 (f£t2x10 ) mineral (ft) L;béx?O )
18 .02 20.6 .046 24,6 259 - 27.7
17 .03 13.8 .061 22.9 .. 268 23.7
143 .05 8.4 .090 18.2 : 283 16.8
114 .07 6.4 117 k.5 303 : 13.3

*The thicknesses and grades for each mineialized interval have been
diluted by one-half foot of waste at the top and bottom of each
interval.

**Tonnage factor data are presented as Appendix 2.
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These summaries should be viewed as approximate resource estimates
of indicated pounds of uranium-in the ground. Actual recoverable
reserves have not been determined.

The resource total may be increased by extending the mineral-
ization into the southeast corner of section 16. Drill hole data
in the area indicates grade thicknesses of up to 0,68 (Plate 17)
at depths greater than 650 feet. A north-south line of barren
holes limits the western extent of mineralization to the E3, sec.
16, T. 11 N., R. 10 W. Drill data indicates that the paludal
‘facies of the 1aeu$trihe strata is abeent in this area. Extension
of resources eastward is unlikely as geolegic'mappihg_and recon-
naissance indicate that 1ittle or ne-lacustrihe strata arelpresenf;

Exchanged logs indicate that the mineraiization extends up to
10,000 feet south-wouthwest of our southern boundary under Urange-
sellschaft property. These logs indicate aggregate mineralized
thicknesses of up to 38 feet and grades of up to 0.08% eU30g at
depths ranging from 550 to 1760 feet A 301nt venture agreement
may be beneflcial to us provided that future drllllng by Urange-
sellschaft develops sufficient uranium reserves.,

Chemical analyses of 15 core holes for vanadium indicate
grades of up to 0.28% Vo05. In general, the grade of vanadium
increases proportionally with uranium grade. No vanadium resources
have been calculated. Such a value would be tied to the uranium
resource value by a vanadium/hranium ratio which has‘not yet‘been

calculated,
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A semi-quantitative X-ray fluorescence,analysis for minor
elements was performed by Hazen Research Inc. on two core pulps
from core hole AM 16C. No potentially cbmmercial quantities of
any other eléments_beSides uranium are evident from the results
(see Appendix 3). Similar analyses are planned on other cores.

Uranium amenability data are presented as Appendix 1.
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APPENDIX T

Uranium Aménability Studies
The_folloﬁing data regarding ore amenabilityvtesté conducted

on selected core samples by Hazen Research Inc., Golden, Colorado

summarizes all testing to date by Minerals Exploration Company:
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HAZEN RE_SEARCH, INC, E ' |

l 4601 INDIANA STREET

GOLDEVN. COLORADO - 80401
TELEPHONE 303/279-4501

Sept’}e_mber 25, 1975

Mr. G. E. Marrall

Minerals Exploration Company
P. O. Box 2674 '
Casper, Wyoming 82601

Re: HRI Project 1833 L ~
. _Uranihm Menability Studies, Anderson Mine

Déar' Mr. Marrall:

The sample of split core, "AM-16-c," delivered by you on Sep-
tember 4, 1975, was crushed through 6-mesh and blendeq to form our
sample HRI 8630. An analytical pulp taken from the composite contained
0.107% U30g. : . ' :

- Agitation leaches were performed on portions of the composite
ground to 28-mesh. A carbonate leach at 80°C and 33% solids, for
24 hours with 160 1b/ton NaZCO3, 80 1b/ton NaHCO3, and 8 1b/ton
KMnOy4 added, solubilized‘86%-_of the uranium. The resulting leach
pulp was very slow filtering. A sulfuric acid leach at 80°C and 33%
solids, for 24 hours required the addition of 472 1b/ton sulfuric acid
and 36 lb/ton sodium chlorate to solubilize 879% of the uranium into a
1.5 pH leach solution. Data sheets and material balances for these two .
tests are attached. It would appear that this particular sample is more
suited to carbonate leaching, B

Two simulations each were made of both the UKAEA and Holmes
and Narver acid-bake/cure processes. In the first series, only 200 1b/ton
of sulfuric acid was used, whereas, the second series used 400 Ib/ton.
The UKAEA procedure was to Pug 28-mesh ore with the acid and chlorate
at 80% solids and hold it at 100°C for three hours. The moist ore was
then pulped at 25% solids for 30 minutes, filtered, washed, and dried.
Only 7% of the uranium was solubilized in the test with 200 1b/ton sul-
furic acid and 2 lb/ton sodium chlorate, Increasing the reagent additions .
~ to 400 1b/ton and 4 Ib/ton sodium chlorate raised the uranium extraction
to 67%. .

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
' I-2




"Mr. G, E. Marrall -2- September 25, 1975

-

_ The Holmes and Narver simulation consisted of wetting 6-mesh
" ore in a flask with about 13 water. Concentrated sulfuric acid, 96%,
was added and the mixture was pugged. The temperature rose to a maxi-

- Stoppered and was placed in a 600G oven for 48 hours. The cured ore was
then pulped at 25% solids for 30 minutes, filtered, washed, and dried.
About 9% of the uranium was solubilized in the test with 200 1b/ton sul-
furic acid and only 32% was solubilized in. the test with 400 1b/ton sul-
furic acid, '

with the acid to allow good uranium extractions when using low-acid
addition techniques. The Holmes and Narver technique is also limited

by the coarse ‘ore size. ‘Assuming that this sample is representative ;

it is my opinion that additional’ tests be made to attempt optimization of .
the carbonate leaching technique. The poor filterability of the carbonate-
leached ore indicates that the uranium recovery from the leach solution
would be by a resin-in-pulp technique.. ' '

Unless I hear to the ‘contrary, we shall do further carbonate leaches
next week. :

’ Yours truly,

John E. Litz
Project Manager

JEL:nd
Encls.

HAZEN RESEARCH, INC. N
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Uranium.Carbonate Leach Amenability, 472-71

HRI-8630, 0.107% U308

v

160 1b/ton NapyCO3.
80 Ib/ton NaHCO,

.

Elapsed

Time Temp pPH emf KMnO4
Hours  ©OC’ Read/Adjust mv Cum 1b/ton
0 45 9.7 ~130 8
1 78 9.2 =170
2 80 9.1 -180
3 80 9.2 ~190
4 81 9.2 -190
6 82 9.3 © ~190
- 12 80 9.4 ~180
' 24 - 81 9.6 ~200
; 25 10.1 -40
Météllurgical Ealance :
Sampl; - Filtrate + Wash Residue . S U;0,
Time Volume - U308 U308 Weight U3 08 U308 Extréction
Hours ml g/l . g g % g %
6 ' ‘ 17.5 0.019 0.003 82
12 14,5 0.014 0.002 87
24 1260 0.197 0.248 214  g.015 0.032 86

Overall calculated head, 0.114y% UBOB _

HAZEN RESEARCH, INC.
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Uranium Acid Leach Amenability, 472-72

. HRI-8630, 0.107% U304
Elapsed . , o
Hours °c Read/Adjust mv___ Cum 1b/ton Cum 1b/ton
0 72 6.2/1.3 340 384 | 9.6
1 78 1.2 460 . . 13.6
2 80 1.35 ' 450 . ° - 21.6
3 80 1.6 /1.3 - 470 440 25.6
-4 81 1.3 480 - 29.6
6 82 1.5 /1.3 440 472 36.0
12 80 1.4 430 '
24 80 1.8 380
25 1.5 310
Metallurgical Balance
Sample Piltfate + Wash i Residue B U308
amp , » e
Time  Volume . U308 - _U30_8 Weight U308 U308 Extraction
Hours®  ml o/l g - g . % g. %
6 | o 17 0.018 0,003 83
12 | . 14  0.017 0.002 84
24 1270 - 0.197 0.250 217 0.01s 0.003 87

Overall calculated head, 0.115% U308

HAZEN RES EARCH, INC.
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HAZEN RESEARCH, INC. |

T

Mr. G. E. Marral

Minerals Exploration Company
P. O, Box 2674

Casper, Wyoming‘ 82601

Re: - HRI Project 1833

_ Dear Mr. Marral:

4601 INDIANA STREET

- GOLDEN, COLORADO » 80401

TELEPHONE 803/279-4501

October 28, 1975

Uranium Amenability Studies, Anderson Mine

 Additional carbonate leaches were performed on 28-mesh -Ip'ortions

“of composite "AM-16-C," our sample HRI-8630.
~in Table 1. ‘ T '

Table 1

Leach tests are summarized

Uranium Amenability Studies . Anderson Mine

Conditions: 0.107% U30g, 33% solids, 40 g/1 NazCOg

-20°9/1 NagHGOg, 80°C

_Uranium Extraction _

< | | 6 12 24
Test No. . Oxidant Hours . Hours ° Hours

472-75 321/ gg 88
472-76 0 79 81
472-77 air/ 84 86
472-783/ 0 . 79 81
472-794  Air - g4
472-80 Air - 77

472-815/ Air - -

88
81
85
82

——

90

1/ 1b/ton KMnOy4

2/ With copper amine catalyst

3/ 80 g/1 NayCO3, 20 g/1 NaHCO3
4/ 20 g/1 NayCO3, 10 g/1 NaHCO3
S/ Temperature, 65°C

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
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Mr. G. E. Marral =2~ October 28, 1975

- Leach Test No. 472-81, at 65°C for 24 hours and 10-20 cc/min
air bubbling through, solubilized 90% of the uranium. From this particular
test it would appear that air is an efficient oxidant, The resulting leach
pulp was very slow filtering. On Tests 472-75 and 472-77 a chemical
oxidant was added, 88% and 85% of the uranium was solubilized,

The carbonate leach Test No;. 472-76, with no oxidant, gave a
low uranium extraction. Only 81% was soluble. o

Detailed data,. _sheets -and material balances for each.amenability
test are attached, - -

Thank you for the work and we hope we can assist you further in
this project.

-~ o o - _ "~ Yours truly, : '
- » V ) S '_ T/ ; . .
Kobond Bl 2P
S T 3
- Robert Balderrama
Research Engineer

RB:mk
Enclosures

HAZEN RESEARCH, INC.
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APPENDIX IT

Tonnage Factor

The following data regarding the tonnage factor conducted
on selected core samples by Hazen Research Inc., Golden, Colorado

summarizes all testing to daté_by_Minerals Exploration Company:
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HAZEN RESEARCH, INC. L

” :

GOLDEN, COLORADO « 80401

l 4601 INDIANA STREET
TELEPHONE 303/279-4501

March-22, 1976

Mr. G. E. Marrall

~Minerals Exploration Company
P.O. Box 2674

Casper Wyommg 82601

Re:  HRI Pro;ect 1968
' Anderson Mine- Tonnage Factors _

Dear Gerry:

Here are the corrected tonnage factors on the flve boxes of
core. I suspect there was a gremlm in the calculator the first time.

Tonnage factors were measured on the top section of each two—- _
foot 1nterva1 of core. The values are listed below:

Hole No. AM-17 G Hole No. AM=-26-C

130"  2.05 SpG  15.6 #3/Ton = 627  2.00 SpG  16.0 ft3/Ton
132 2.07 15.5 629 2.07 15.5
134 2.33 . 13.8° - 631 2.10 15.3

136 1.91 16.8 633 2.14 15.0

138 - 1.78 18.0 635 2.19 14.6

140 2.02 15.9 637 2.24 14.3

142 2.00 16.0 639 2.44 13.1

144 2.05 15.6 | 641  2.00 16.0

146  1.97 16.3 \

148 2.00 16.0.

e

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
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Mr. G. E. Marrall

‘Minerals Exploration Company

Hole No. AM~135

460' . 1.78 SpG

462 1.99
464 2.09

466 2.15

18.0 ft3/Ton
16.1
15.3
14.9

-2 = March 22, 1976

Hope these will help your ore reserves.

JEL:mhg

{/John E. Litz

Yours truly,

Siokn E

“S )

Project Manager

HAZEN RESEARCH, INC.
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APPENDIX III

- GEOLOGIC URANIUM -
‘RESERVES

By
J. E. Sherborne, Jr.



ANDERSON MINE GEOLOGIC RESERVES

An attempt was made to determine the geologie uranium reserves
for three different cases on the Anderson Mine property. _These‘cases
were:

1) Maximum open pit depth of 200 feet with assoCiated under-

ground reserve, |

2) Maximum open pit depth of 400 feet with associated under-

ground reserve. |

3) No open pit depth limitation with associated underground

reserve. R | '

The geblogic reserve figures generated fron these studies are
not simply resources at various depths, but should approximate
rough reserve estimates since reasonable economic parameters were
used to arrive at theee figures. For the open pit evaluation, the
operating costs used to Judge the merlts .of 1nd1v1dual minerallzed
aones are shown in the following table:

| Qpen Plt Cost Parameters

Cutoff grade -~ 2.0 0 £t. @ O. 029%'eU308

Tonnage factor . 15.6 f£t3/ton
Primary stripping 0.40/ton
Secondary stripping 0.50/ton
Interior waste 1.00/ton
Mining cost 1.00/ton
Haulage 0.20/ton
Milling cost 6.00/ton
General & Admin. 1.00/ton
Contingency 0.50/ton
Mill recovery L 90%

" Mining recovery ' 100%
Product price - $40.00/1Db. U308

Appendix III. | -1-



‘The mineralization in each hole was evaluatedvin compariséh
to the above cost pafameters in our UPR (unit profitability report)‘
computer program. This analysis resuits in a value per ton of oré
for-each hole. Those holes.éﬁowing a profit per ton of ore in a
grouping of other profitable holes which could constitute an open
pit configuration were considered as geologic reserves. By confining
our geglggic reserves to only that mineralizétion which could be
extracted at a profit, it was felt that sufficieht'préfit margin
woﬁld be estaﬁlished to justify the capital costs necessary for
this.project. This procedure was used to calculate opén‘pif geologic
reserves for all three cases with the only variable, the maximuﬁ,
depth of the mineralization evaluated.

The mineralizétion whiéh-occuis at depths greater than maxi-
mum open pit was evaluated using a moré rigid set of cost parameters
so as to approximate an underground geologic reserve for,each case..
These underground paramefers are shown in the following tablé;

Underground Cost Parameters

Cutoff grade  0.03% eU30g
‘Minimum interval grade 0.048% -
"Minimum ore thickness 5.0 ft./interval

Mining cost 18.00/ton ore
Interior waste 18.00/ton
Milling cost '6.00/ton -
General & Admin, 1.00/ton

- Contingency 0.50/ton
Mill recovery ‘ 90%
Mineé recovery 80% of ore tons.
Product price $40.00/1b. U308

These cost parameters were used in the UPR computer program

in a similar fashion to that used in the open pit evaluation.

Appendix II1. - —2e-



Mineralized holes showing a profit in a contiguous area of profit-
ablé holes then constitute the underground geologic reserve,

The open plt and associated underground reservesifor‘all three
cases are shown on clear plastic overlays to plate 1. Geologio‘
reserves for the three cases are shown in the following table:

_Anderson Mine Geologic Reserves

Ave. Ave. = Ave. Total  Recov. Gross Recov.
ore - - -ore ~GT . tons ore tons ore 1b.eU308 1b.eUx0¢
_ - thick.(ft) grade prod. (millions) (millions (millions)(millign‘
200" Open ' _
Pit - 9.7 . .060% 0,582 3.8 . 3.8 4.6 L.2
Associated 8.4 21114 0.933 4.2 3.4 9.3 6.7
Underground . - Totals 8.0 7.2 13.9 10.9
400' Open 11.7 L065% 0.761 9.2 . 9.2  11.7  10.6
Pit N R
- Associated 8.1 .111% 0.900 2.7 2.2 6.1 4.y
Underground Totals 11.9 11.4 17.8  15.0
Unlimited 16.1 .063% 1.006  16.5 16.5 20.9  18.8
Depth Pit . |
Associated a S A : _
Underground 6.4 .086%6 0.551 0.5 0.4 0.8 0.6
' Totals 17.0 16. 9 21.7 19.4

Aftef ihe open pit configuratlons were determined for the three
cases all of the NE-SW stick engineerlng sectlons were constructed.
These sections attempted to show the correlation of the mineralization
from hole to hole and to show the approximate configuration of the
various open pit cases. An index for these sections is shown on

plate 1.

Appendix III. _ -3=-



APPENDIX IV

Sémi-quantitative X~ray Flourescence Analysis

- The following data conducted,on,our'samples by Ha?en-Research
-Inc., Golden, Colorado summarizes all semi-quantitative X-ray flour-

escence analysis done by Mineral Exploration Company s
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- HAZEN RESEARCH, INC. E |
\\, . T : . . ' : 4601 INDIANA STREET

GOLDEN, COLORADO « 80401
TELEPHONE 303/279-4501

*.June 16,1975

Mr. G. E. Marrall _
Minerals Exploration Company
P. O. Box 2674 == '
Casper',f Wyoming. 82601

. Re: . HRI Pro;ect 1757 R T ot
Uranium Amenabihty Studles I

Dear Mr. Marrall; .
' The two samples submitted by you on May 16 1975, for uranium

amenability studies were subjected to a semi~quantitative X-ray fluore-
scence analysis for minor elements. The results_are as. follows:

Element, % AM-16c-1 AM-16c~-2
Copper  0.009 ~ 0.010
© Zinc o 0,025 0.019
Lead : 0.004 0.006
Arsenic - 0.013 0.014
Iron - 2.9 1.8
Cobalt 0.003 nd
Nickel 0.008 X nd
Rubidium 0.025 ": 0.016
Barium ©© 0.070 - 0.035
Strontium 0.078 0.20
- Titanium - 0.15 , 0.068

Zirconium 0.029 0.046

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
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Mr. G. E. Marrall B June 16, 1975

Element, % AM-16¢c-1 AM=-16¢c-2
Vanadium | 0.054 0.033
Molybdenum. 0.010 0.021
Manganese - 0.044 0.043
Yttrium | _ _,0.006 0.004

. The above analyses indicate that the only element of value in the
samples is the uranium, 0.101% U308 in Am-16¢-1 and 0.052% U30g in
AM-16c-2. , = ST : A

' Yours truly,

> o
«John E. Litz , .

Project Manager

JEL:mgp

- AM 16C-1 sample is a combination of samples
4 through 13 assayed by Chemical & Geochemical
Laboratories representing interval 294t through
299°'. S

AM 16C-2 sample is a combination of ‘'samples )~ .
47, 51, 55-57, 61, 62 assayed by Chemical & '
Geochemical Laboratories representing intervals
247.51'-249,51, 2511-251.51, 268.51'-2701,2881-289!

HAZEN RESEARCH, INC.

Iv-3



APPENDIX V

'PRELIMINARY DISEQUILIBRIUM STUDY
FOR THE ANDERSON MINE
SEPTEMBER, 1976

By
T. S. Hellinger

Plates pr_epai'ed by |
J. R. Ljung
T. S. Hellinger



INTRODUCTION

The coring program at the Anderson Mine was initiated to re-
solve the relationship between the recorded'subsurface gamma, ray‘
mineralization (eU30g) and the actual chemical uranium content
(cU308). Core hole locations were chosen from pre-existing drill
holes which exhibited favorable gamma mineralization. These drill
holes were offset approximately,flve«feetiand-the anomalous zones
were cored. To date, 15 core holes have been completed with 14
core holes contalning significant equlvalent (eU308) and chemical
(cU308) uranium mlnerallzation.; _ _

Two Reid Drilling Company and one'UniverSal.DrillingaCompany
rotary rigs were contracted to pull 925 feet of core, of which ol
95% was recovered. Various size core bits and core barrels were
tried with the best recovery attained by Russel Sharpe of Reid
Drilling Company using a three inch diameter core barrel=set up.
The core from each .core run (usually ten feet) was carefully
measured labeled and boxed. The core was next described by a
geologlst us1ng a lOX to 45X binocular scope,' and finallyvshipped'
to the Casper offlce. | |

Upon receipt of the cores in Casper, they were split longi-
tudinally and half of the core was dried and pulverized. Pulverized
core, representing one-half or one foot interuals, was analyzed on
the Blake Beta-Gamma scaler., Fach interval was analyzed three
times and an average was taken.* Initially all samples with an
average indicated analysis greater than .02% eU30g were sent to

Chemical and Geological Laboratories in Casper for chemical and



closed-can analyses. Subsequently; selected samples with an
average beta-gamma analysis»less than .02% U308 were sent out for
"chemical and closed-can analyses tb fill in'gaps in the assay in4'
tervals and to better delineate the ore zbnes (Table l).'_A total
of 448 core samples have been ahaljzed to date. In addition, 21
previously analyzed core samples, representing vafious grades of
the mineraligedzlithologic units, were sent to Skyline Labs, Inc.

~ in Wheat Ridge,Colorad)forﬁfluorimetric and closed-can uranium,

| chemicai vanadium and spectrographic analyses (Table 4). Specto-
graphic analyses were rﬁn to ascertain therpfeSence of any element
other than uranium which might conStitute oré,‘orfat ieastArequire'
consideration for secondary recovery during milling of the uranium
ore (see Summary of EmissionVSpec._Results). Periodic cross check
analyses were run on random Samplés throughout this study to verify
the reproducibility of all the analyses. |
DISEQUILIBRIUM AND CHEMICAL ASSAY RESULTS

‘Before a summdry of_fhe;chemiéal analyses could be made and 
a subsequent disequilibrium factor éomputed,,adjustments had:to
be made.between(the‘COfe assay footages and the digitized.gamma
log footage for each core hble.“ This adjustment was accomplished
for each core hole by determining the best correlation between the
closed-can gamma uraniumlassays and the digitized gammé log data.
Plates 19 thru 33 graphicaliy depict the relationShip between
eU308 and cU308. Only cored'intervals.with at léast_z feet of
.03% eU308 from the gamma log, were considered in this disequili-

brium study. The intervals in each core hole which met or exceeded

V-2



this cutoff have been summarized in Table 2 along with all other
analyses of the respective interval., A weighted average for each
core was computed for eU308, cU308, V205, CO2, and total sulfur by
dividing thegtotalvthickness of all the intervals into the iespec-
tive total gradé thickness (Téble 2). Disequilibrium was then
computed fbr each hole by dividing the weighted average cU308 by
the weighted average eU30g. | . |

Two methods were used to determine,the urénium disequilibrium

for the Anderson Mine property. The first method involved totaling

- the weighted eU308 and cU308 (Table 3), and then dividing the total

cU308 by the total eU308

' Total wt. chOR ' 12,75 cU208 ft. o
, disequilibrium factor : T = 89
Total wt. eU308 - 1h.12 eU30g ft.

The first method yielded a disequilibrium factor of .89. The
second method simply entailed dividing the‘total.mineralized'thick-

ness into the total weighted disequilibrium for all of the core'

holes- » 4
Total wt disequilibrium 177. 76 disequilibrium ft.
o = diseq. factor - = ,88
Total,thickness o _ .0 201 ft. )

This second method produced a disequilibrium factor of 0.88. The
vanadium-urénium ratio (V205:cU308) of 1.39 was obtained by ratio-
ing the appropriate weighted grade averages (Table 3). Average
total Cog'and sulfur were determined by dividing the total thickness
(160 ft.) into the total weighted analyses of each. The average
weighted grades for COp and total sulfur were 6.38 wt. % and 0.57 wt.
% respectively (Table 3).



SUMMARY OF EMISSION SPECTROGRAPH RESULTS

A rapid spectrographic scan of 21 uraniferous core samples
was completed by Skyline Labs, Inc., Wheat Ridge, Colorado. The
samples were selected to represent a cross section of the ore
grades and mineralized lithologilc units, recognized at the Anderson
Mine. The spectrographic scan was run primarily for three reaeons:
1., Identify elements other}than,uranium that might warrant
consideration for.secondary recovefy during milling (i.e.
Vo05). |
2.. Evaluate the concentratlon of those elements ‘which might
create milling problems (i.e. Mo).
3. Aid in geochemical eiplOration for similar uranium deposits
in the Basin_and Range area. i
Before detailed evaluation of the data is made it should be p01nted.
out that there were not enough samples analyzed to determlne reason-
able background values forvall lithologlc units. Therefore, average
background values as tabulated by Turiklan and Wedlpohl (l96l) were
‘used when applicable. ' | |
The emlssion spectrographic scan prov1ded semi-quantltatlve
analysis of 31 elements. Elements which displayed the most 1nterest-
ing anomalies in at least one lithologic unit were: V, Mo, As, Co,
Mn, and Sc (Table 4). Vanadium was the most pervasive anomally,
present in all the mineralized units. Quantitative analyses (Table 1)
indicate a high enough concentration of vanadium to at'least warrant
consideration for seoondary recovery. The next most important ano-

malous element is molybdenum. Molybdenum was anomalous in seven

V4



samples, wifh significant doncentration (50 ppm to 300 ppm) in three
samples (Table 4); The molybdenum appears to represent rare_ isolated
accumulations within the carbonaceous marls. However, because moiy-
bdenum can adversely affect milling of the uranium if an acid leach
is used, furfher_molybdenum analyses should be initiated to deter-
mine the actual concentration and distribution. The remaining
elementssy As, Cr, Mn,:and Sc_are of only minor,importance as anoma-
lous trace elemenfs. ‘None of these elements are cpncéntrated enough
to warrant secondary recovery or pervaéive enough to be.uSed as a
pathfinder,for uranium mineralization in other areas. However, the
overall éffects of these.trace element concentrations with.réspéct'
to milling is presently unknown;r'The lithologic unit with the most
trace element anomalies is the sandstone (Table 4). |

RECOMMENDATIONS

The diséquilibrium factor and_the_weighted grade averages
computed from the 1k mineralizedvcbres are good first approximafions.
However, the rather complex lithology requires. a greater detailed
and_more comprehehsive‘COring program so that a better statisticél
.evaiuatibn for eééh‘mineralized'unif can be made. Several units
~were not cored as frééuently as they probably-should be in the
future., Disequilibrium for each miheralized lithologic unit has
also not been computed due to the unequal distribution of the |
1ithologic units cored. Our past experience in other areas indicates
' that the disequilibrium factor will probably improve as more coring

- is completed. More coring should provide a better statistical



sampling of the area. Presently the disequilibrium factor neglects

" values with €U308 below the cutoff which also has correspondingly

high cU308 (Example- Am-17e; 201 ft. -'202 ft., .076% cU30g vs.
.011% eU308). Ranges'df cqndentration for various elements via
emission spectrograph sﬁould be determined fbr each lithologic unit,
This may prove to be wvital information for mill recovery. Moré
quantitative work should be'undertaken to better undgrstand the
~concentration of at 1east-U308, V205, CO2, and Mo with respect to
specific_lithologies énd areal distribution.

REFERENCES CITED:

Turekian, K. K. and Wedepohl ‘K. H., 1961, Distribution of
the elements in some major units of the Earth's crust:

G.S.A. Bull., v. 72, no. 2, pp. 175-191.




AM - 1C

Cored Interval

%*Closed can gamma only assay for eU308.

60t -140"
Core ' Total
Depth U308 - el30g* V205 COp - sulfur(s)
_ft. . % by wt., _% by wt. % by wt. = % by wt. _% by wt. Lithology
60.5-61 0.056 - 0.071 0.076 - sltstn.
63~64 0.003 0.010 0.034 - - "
6h.0-64.5 0.008 0.023 -0.,021 - - "
64,5-65 0,021 0.015 0.036 - - "
65-65.5 0.029 0.037 0.044 - - calc.ls. &

' sltstns.

65.5-66 0.017 0.013 0.043 - - - on
66-66.5 0,019 0.024 0.025" - - "
66.5-67 0,102 0.109 0,061 - - "
67-6T7.5 0.021 0.018 0.020 - -~ "
67.5-68 0.051  0.043 - 0.030 - - "
68-68.5 0.012 - 0.021 - 0,00 - - "
68.5-69 -0.020 0.025 = - - 0.01 - - u
9l .5-95 ~0s004 ° 0.002 ' 0.029 - - sltstn
95-95.5 0.084 0.084 0.025 - - liﬁnit‘
95.5-96 0.031 0.118 0.037 " - -
96-96.5 0.054 0.077 0.068 - - "
96.5-97 0.043 0.022 0.008 - - "
97-97.5 0.005 0.011 0.005 - - sltstn
97.5-98 0.015 = 0.056 0.021 - - sltstn &

o mdstn.
98-98.5 0.004 0.011 0.005 . - - "
98.5-99 0.007 0.014 0.020 - - "
99-99.5 0.013 = 0,054 - 0.021 - - - "
99.5-100 0.021 0.075 0.036 - - "
100-100.5 0.214 0.170 0.133 - - sltstn
100.5-101 0,121 0.121 0.110 - - "
101-101.5 0,012 0.038 0,050 - - "
101.5-102 0.009 - 0.015 0.049 - - "
103.5-104 0.016 0.030 0.125 - - "
10L4-104.5 0.028 0.096 0.168 - - li%nit
104.5-105 0,040 0.028 0.023 - -

‘Table 1; Summary of core analyses from the Anderson Mine Property;
September, 1976.



Core - |  Total
Depth U308 elU308% V205 CO2 sulfur(s)
£t, % by wt, % Dby wt. % by wt, %by wt. % Dby wt. Lithology
105-105.5 0.028 - 0.041 0.062 - ~ - lignite
105.5-106 0.051 - 0,049 0.169 - - mdstn & slt
'106-106.5 0.015 0.020 - 0,026 . - - 1 "
106.5-107 0.013 0.021 0.020 - - " i
109-109.5 0.008. 0.025 0.009 - - " "
109.5-110 0.037 1 0.021 . 0.026 . - - ' i
110-110.5 0.023 0.033 0.025 - - 0 "
110.5-111 0.028 - 0.026 - 0.026 - - "o "
0 111-111.5 o.ou8 o.o4l 0.071 - - 1 n
111.5-112 0.029 0.036 0.039 - - 1ignite
112-112.5 0.106 0.113 0.035 - - "
112.5-113 o.048 - 0.110 0.041 - - "
113-113. 0.016 - 0.021 0.034 - - u
113.5-11 - 0.017 0.021 0.088 - - s1tstn
114-114.5 0.008 0.067 0.053 - - "
114.5-115 0.152 - 0.100 - 0.110 - - "
115-115.5 - 0.129 - 0.117 - 0,028 - - 1
115.5-116 0.060 0.078 . 0.020 - - - :

116-117 0.002 0.020 - 0.020

*Closed can gamma only assay for eU308.

Table 1. (Continued) -



AM - TC

Cored Intervals

- 151-25%; g51-118"

Core v
Depth U308 og* Vo0 co

ft. % by wt. %Lb% g t. % %yswt. % b% wt.
15-18 0.009 0. 018 0.128 0.32
'18-19 0.179 0.198 0.198 0.06
19-20 0.316 0.321 0.162 0
20-21 0.045 0.049 0.111 0
21-22 0.003 0.010 0.052 0.01
95-96 . - 0.017 0.02 0.012 0
96-97 0.001 - 0.02 0.018 -
97-98 0.009 0.020 0.018 0
- 98~-99 0.016 0.034 0.015 0"
99-100 0.011 . 0.029 0.012 0
100-101 0.007 _. 0.026 0.011 0
102-103 0.001 0.017 0.030 -
- 103-104 0.001 0.015 0.024 -
104-105 0.005 0.019 0.027 0
105-106 0.010 . 0.017 0.055 -
106-107 0.019 -

. 0.005

*¥Closed can gamma only assay for eU308

Table 1.

(Continued)

V-9

Total

sulfur(s)

% by wt. ~ Lithology
0.25 mdstn
0.26 "

0.33 mdstn;sltstl

*
w
o
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Core
Depth
ft.

115-116
116-11

117-11

'118-119
119-120
120-21

121-122
122-123
123-124
124 -125

125-126.

126-127
127-128
128-129
129-130
130-131
131-132
132-133
133-134
134-135
135-136
136-13

137-138

138-139
139-140
140-141

08 og*

% b0y 403 31;.‘
0.013 0.021
0.006 . 0.008
0.005 0.006
0.004 0.007
0.003 0.024
0.004 0.008
0.007 0.014
- 0,012 0.018
0.008 0.023
0.012° 0.019
0.008 0.019
0.047 '0.053
0.018 0.025
0.022 0.027
0.001 0.007
0.007 0.012
0.030 0.038
0.022 0.033
0.005 0.010
0.017 0.030
. 0.024 0.031
- 0,011 0.016
- 0.024 0.028
- 0.005 0.006
0.013 0.015

AM - 13C

Total

sulfur(s)

‘ %,by ét %;by wt. % by wt. Lithology

. 0.012 24,67 0.01 silty 1s
0.008 : : - Ss
0.005 - - "

0.010 - - "
0.017 1.62 . 0,01 "

0,018 6.87 0.01 o
0.019 6.20 0.01 "

0,020 . 10.49 0.01  silty 1s, che
0.021 8.20 0.01 "

0.023 15.95 0.02 silty 1s
0.026 14,84 0.01 " "
0,083 . 9,23 0.01 n "
0.029 11.45 10,01 " "

- 0.056 9.08 o.0o1 —. " " :
0.004 16,62 0.01 1ls & chert
0.006 26.22 0.01 " M
0.071 7.16 0.02 1s & mdstn
0.062 3.18 - 0.01 ss & mdstn -
0.038 13.44 0.01 1s & mdstn
0.077 14,11 0.01 silty 1s
0.059 14,77 0.01 e
0.042 2.14 0.15 Ss
0.062 9.67 0.01 "
0.107 . 50.30 0.02. silicified 1
0.014 26,44 0.01 1s
0.014 18.31 0.01 1s & sltstn

*Closed can gamma only assay for eU30g.

Table 1.

(Continued) -

V-10



AM - 16C

- Cored Interval

'289-289.5

*Closed can gamma only assay for eU308.

Table 1. (Continued)

V-1l-

2401 -335!1

Core i_Tota% )
Depth U308 elUx08* V-0 Co sulfur(s

ft. % gy wt, % b% gt. % b§ %t. % by2wt. % by wt. Lithology
246.5-247 0.003 0.014 0.067 - - ss & mdstn
2y7-247,5 0.007 0.078 0.168 - “mdstn
247,5-248 .0.014 1 0.058 0.048 - - .
248-248.5 0.055 -0.051 0.107 - - "
248.5-249 0.078 0.10 0.099 - - "
2ig-249.5 0.425 0.u44h - 0.257 - - - - mdstn & ligd
249,5-250 0.476 0.285 0.169 - - - mdstn
250-250.5 0. 447 0.416 . 0.159 - - _ "
250.5-251 0.181 . 0.122 - 0.27: - - mdstn & ligni:
251-251.5 0.015  0.028 - 0.098 - - oo "
251.5-252 0.003 - 0.008 0.115 - - sltstn
267.5-268 0.001 . - 0.012 . '0.062 - - mdstn
268-268.5 0.004. = 0,014 0.030 - - "
268.5-269 0.141 0.150 0.109 - - lignite
269-269.5 0.125 ©0.102 0.071 - - mdstn
- 269.5-270 0.046 0.061 ~ 0.070 - - "
270-270.5 0.009 0.022 0.064. - - "
270.5-271 0.005 10,021- 0,089 - - .
287.5-288 0.017 0.022 - 0,033 - - "
288-288.5 0.062 o.048 . 0.015 - - mdstn
288.5-289 0.033 0.053 - 0.031 - - "

0.005 0.020 0.050 - - "



AM - 16C (Con't)

Core | ' Total

Depth U308 eUx0g* Vo0 co sulfur(s ,
ft. % by wt. %Lb% gt. % %yswt. % byzwt. % by w£.) Lithology
292.5-293 0.007 0.015 - 0,164 - - sltstn
293-293.5 0.00 0.015 0.112 - - "
- . 293.5-294 0,00 . 0.014 0.082 - - calc. mdstn
294-294 .5 0.060 0.045 0.102 - - " mdstn
294 ,.5-295 0.074 0.066 . 0,151 - - lignite & mdst
295-295.5 0.079 0.081 0.045 - - lignite
295.5-296 0.027 0.075 - 0.023 - - n
.296-296.5 ' 0.060 0.090 0.179 - - "
296.5-297 0.067 0.095 0.049 - - .
- 297-297.5 0.045 0.077 0.265 - - "
- 297.5-298 0.021 0.028 0.045 - - mdstn
- 298-298.5 - 0.027 0.035 - 0.023 - - sltstn
. 298.5-299 0.045 0.050 - 0.034 - - "
299-299,5 o.oEg . 03050 0.052___ - - lignite & mdsti
299,5-300 0.042 0.051 0.102 - - "o "
300-300.5 0.034 0.037 0.062 - - lignitic sltstr
300.5-301 0.025 0.025 - 0.031 - - lignitic sltstr
301-301.5 0.233 0.218 -0.218 - - ~ lignite
301.5-302 0.125 0o.141 0.134 - - lignite & mdstr
302-302.5 ‘0,022 0.025 - 0,023 - - cale mdstn
302.5-303 ©0.012 .~ 0.013 - 0.018 - - oo
303-303.5 0.013 0.014 0.015 - - oo "
303.5-304 -0.018 0.022 0.012 - - " "
304.5-305 0.019° . 0.040 - o0.071 - - lignite
305-305.5 - 0.071 0.054 - 0.054 - - oo
305.5-306 0.02 0.035 0.015 - - mdstn
306-306.5 0.03 0.038 0.018 - - "
306.6-307 0.043 o.oh44 0.018 - - lignite
307-307.5 0.04k 0.051 0.024 . - - "
307.5-308 = 0.035" 0.050 0.036 - - "
308-308.5 0.052 0.065 0.095 - - "
308.5-309 0.013 0.011 0.018 - - mdstn
309-309.5 0.015 0.020 0.035 - - "
309.5-310 0.016 0.014 0.033 - - "
310-310.5 0.050 0.036 0.045 - - - "
310.5-311 - ° 0.039 0.045 0.033 - - o
311-311.5 0.03 0.037 o.oao - - "
311.5-312 0.03 © 0,031 0.042 - - :

312-312.5 0.012 0.011 0.052

*¥Closed can gamma only assay for eU308.

Table 1. (Continued)
) v-12



AM - 17C
Cored Interval

100t ~-215"

Core a0 N ‘ ‘ Total )
Depth 8 08 V20 COo2 sulfur(s

ft. % By wt. %_b%_wt. %;byswt. % by wt. % by wé. Lithology
'104-105 - 0,00¢ 0. 017 0.021 11.52 0.07 sltstn & Rs
105-106 0.00 0.014 0.070 0.40 0.02 sltstn
106-10 0.006 0.010° 0.034 © .0.35 0.02 "o
107-10 0.010 0.017 0.040 T 0.01 o.or - - "
130-131 0.008 - 0,011 - 0.039 - - - mdstn
131-132 0.040 0.037. 0.046 0 '0.02 o
132-13 0.012 0.007 0.034 0.07 0.02 "
133-13 0.030 0.026 0.035 11, 49 0.02 "
134-135 0.008 0.013 . 0,016 _ - : .
135-136 0.007 0.010 - - 0.008 T - .
136-137 0.028 0.037.° . 0,018 = 0.07 - 0.01 . "
137-138 0.006 0.008 0.008 - - - . ;
138-139 0.017 0.025 0.015 o] 0.01 "
139-140 0.010 0.020 0.021 -0 0.02 "
140-141 - 0.009 0.013 0.061 o] 0.02 - . sltstn
141-142" - 0.009 0,012 0.124 0 0.03 "
143-144 - 0.003 0.010 0.098 0 0.02 "
144-145 0.010 0.021 0.077 -0 0.02 sltstn & mdst
146-147 0.011 .0.024 0.249 0 0.01 sltstn
147-148 0.023 ~  0.022 -  0.159 .0 0.02 "
148-149 - 0.024 - 0,028 - 0,068 = 0 0.01 mdstn
149-150 '0.03 0.039. . 0.092 " . 0 0.01 mdstn
150-151 0.00 0.013 0.080 - o] 0.02 "
154-155 0.00 0.013 0.102 ) 0.01 "
162-163 0.00 0.002 0.205 - - "
163-164 0.022 0.036 0.065 0 0.01 mdstn
164-165 0.004 0.011 0.031 - - "
165-166 0.024 0.023 - 0.146 0] 0.01 "
166-167 0.005 0.005 0.026 - - "
192-193 0.012 0.011 0.039 - - "
193-194 0.017 - 0.02Q 0.130 0 0.04 mdstn
199-200 0.076 0.090 0.133 0 0.21 "
200-201 0.012 °  0.021 0.156 0 0.03 sltstn
202-203 0.003 * 0.008 0.049 0 0.01 mdstn
203-204 0.059 . 0.064 0.159 0.15 0.04 "
204-205 0.059 0.068 - 0.127 0 0.01 "
205-206 0.001 0.011 0.076 -0 0.02  mdstn & sltst
198-199 0.003 0.007/ 0.079 - - ‘mdstn

*Closed can gamma only assay for eU308.

Table 1.

(Continued)
V-13



AM - 18C
Cored Interval

270! -320!
Core . ~ Total ) 7
Depth : U208 - el208%* .N20y5 CO sulfur(s
ft. ;%,gyawt. '_%;bg gt. % byswt. % by?wt. % by wé. Lithology
278-259 0.007 . 0.011 0.021 - - —- silty 1s
279-280 0.055 0.063 - 0.181 . 23,12 0.56 " "
280-281 0.007 . 0.005 0.003 - - " "
281-282 0.095 0.115 ~ 0.205 22,82 0.73 - " "
282-283 0.250 0.161 0.051 - 16.62 1.00 - " "
283-284 0.042 0.035 0.015 = 22.23 0.88" " "
284285 0.042 0.032 - ~ .0.015 = 22,08 o.8 . . "
285-286 0.019 0.025 0.009 . 21.56. 0.77 - . "
286-287 0.019 0.030 0.241 8.64 - 0.75 lignite
288-289 0.062 0.07 0.135 o.74  0.50 —
289-290 0.120 0.14 0.303 3.77 0.62 1lignite & sltst
290-291 0.038 0.040 0.083 6.94 0.75 sltstn & mdstn
291-292 0.005 0.005 0.024 _ - - " "
293-294 0.007 - 0.001 0.018 -~ . - "
294 -295 0.059 - 0.058 . 0.036 ©13.07 -~ 0.89 " "
295-296 0.031 0.030 ~ 0.062 - 11.67 0.86  'slstn & lignite
296-297 - 0.103 C0.147 0.161 3.03  0.52 " "
297-298 0.058 0.059 0.003 12.48 0.44 " "
298-299 0.023 0.022 0.003 15.43 0.87 marl & lignite
.299-300 - 0.012 - 0.008 - 0.025 e - " "
312-313 0.014 0.022- 0.042 . 0.22 0.70 sltstn
313-314 0.029 0.017 0.074 70.15 0.63 "
'314-315 0.007 0.006 0.049 = - "

¥Closed can gamma only assay for eU308.

Table 1. (Continued)

V-14



AM - 26C
Cored Intervals
595'-6491 ;705" ~755!

Core . Total
Depth U308 . elUa08%* VoOg - . COo2 ~sulfur(s
ft. % by wt. -%;bg'wt. %_gyswt. % by wt. % by wts ) Lithology
601 -602 - 0.008 0.011 0.005 - _ mdstn & slts
602-603 0.024 0.029 0.302 - 8.24 0.67 slstn &lignit
603-604 0.032 0.027 0.072° - 3.72 0.62 " "
604-605 0.024 0.025 0.226 0.03 0.57 - - lignite
605-606 "0.020 0.016 0.058 0.01 -0.25 "
606-60 0.047 0.061 0.311 0.01 = 0.45 "
607-60 0.011 0.014 0.021 8.68 0.58 1lignite & sis-
619-620 0.002° - 0.003 - 0.007 - - " "
620-621 0.011 0.021 = 0,013 - .- , " "
- 621-622 0.019 0.019 =~ 0.051 0.06 0.25 1lignite,sltst:
' ' , ' & mdstn
 622-623 -0.012 0.018 - 0.076 0.72 0.41 1lignitic sist:
623-624 0.009 0.010 0.045 4,95 1.57 " oo
624 -625 0.007 0.019 '0.009 '9.90 . 1.07 - sltstn
625-626 0.043 0.048 0.003 - 15.88 0.27 silty 1s
626-62g 0.020 0.033 0.007 15.36 0.32 "
627 -62¢ 0.010 0.010 0.008 = . = . lignitic sltsi
628-629 0.006 - 0.010 0.010 - - S "
629-630 . 0.014 0.026 1 0.016 9.16 - - 0.70- " "
630-631 - 0.034% . 0.040 0.017 6.79 0.53 LW
631-632 - 0.034 ‘0.070. 0.009 22,01 0.18'.siltygli§nitici
632-633 0.008 0.006 0.026 - - "
633-634 - 0.004 0.014 0.008 - - " .
634-635 -0.106 0.108 0.008 36.93 0.25 " "
635-636 0.121 0.170 0.003 27.99 0.12 " "

_ 636-63 0.248 0.175 0.015. 26.00 0.62 1s & sltstn
637-63 0.017 0.057 0.001 29.91 0.27 " "
638-639 0.012 0.018 0.010 27.32 0.09 1s
639-640 0.052 0.048 0.010 18.09 0.50 "
640-641 0.008 0.015 0.010 - - 1s & sltstn
718-719 0.004" 0.005 0.012 - - - sltstn & mdstn

*¥Closed can gamma only assay for eU308.

Table 1. (Continued)

V=15



AM - 26C (Con't)

 Core A o ; Total

Depth U308 \ elU308%* V20 o sulfur(s
ft. % by wt. %ng wt., % by5wt.- %,bv2wt. % by wé.) Lithology
719-720 0.008 0.019 0.015 - - .- : mdstn
720-721 0.345 0.282 0.026 0.07 0.65'- ' ss
721-721.3 0.067 0.081 0.071 0.71 0.08 "
722.5-723 0.007- 0.00 0.071. - - "
723-724 0.022 0.03 0.054 0.68 0 ss & mdstn
725-726 0.006 ‘0,012 0,013 = . - - sltstn
726-727 10,003 0.002 0.010 - - - ss
733-734 0.003 '0.003 - 0.010 - - sltstn
734-735 . 0.007 0.016 .. 0.018 - - "
735-736 - 0.008 - .0.008 - - 0,016 - - lignitic mdst
736-737 0.007 0.011 0.016 - - oo "
- 738-739 0.004 0.009 0.015 - - sltstn
“Tho-7h1 0.003 0.002 0.008 - - marl
T41-7U2 0.001l  0.003  0.008 - - "
T43-7h4Y 0.00 "~ 0.007 - 0.029 - - mdstn
737-738 0.03 0.037 - 0.086 0.09 1.74 _ "
739-740 0.045 0.029 0.089 30.06 - 0.19 slstn & marl
Tho-743 0.030 - 0.022 . - 0,201 8.35 0

_ .90 mdstn & ligni

¥Closed can gamma only assay for eU30g.

Table 1. (Continuéd)

v-16



Core

AM - 49 C

Cored Interval

606'-650"

Total

*Closed can gamma only assay for eU308.

Table 1. (Continued)

v-17

Depth U308 eU308%* - VoOgy - CO2 sulfur(s '

ft. % by wt. %*bg wt. L%,byswt. % by wt. % by w&.) Lithology
609-610 0.007 0.013 0.063 - - mdstn
610-611 0.020 0.019 0.076 - - "
611-612 0.010 - 0.017 0.079 - - "
612-613 0.034 0.034 0.120 - 0.01 0.32 chert
613-614 0.008 0.027 0.155 - -1.99 0.36 mdstn&cherty 1:
614-615 0.033 0.054 . 0.005 . 30.72 - 0.05 1s
615-616 0.058 0.051 0.039- 26.51 0.01 . "
616-617 0.061 0.058 . 0.026 25.33 0.04 "
617-618 0.077 0.091 - 0.026 . 25.63 0.01 "
618-619 0.040 0.051 0.048 6.65 0.55 1s&lignitic m¥si
619-620 -0.037 . . 0.030 0.042 5.98 0.48 1lignite & mdst
' 620-621 0.032 0.036 0.196 0.22 1 0.63 mdstn
- 621-622 0.022 0.026 0.01%4 11.89 0.35 mdstn & 1ls
622-623 0.020 0.020 0.007 33.60 0.23 " 1s
624-625 . 0.024 0.024 0.015 2.73 0.98 mdstn
625-626 0.01 0.025 0.014 - - M ,
629-630 0.00 0.008 0.021 - - lignitic mdst:
630-631 0.01 0.027 0.053 0.06 0.63 lignite
631-632 0.11 0.08 ~0.336 0.09 0.73 "
632-633 0.016 0.054 0.039 0.22 1.38 "
633-634 0.020 0.027 0.0kg - .0.65 - 0.94. mdstn
634-635 0.013 0.019 0.046 - 0.99 1.19 "
635-636 0.011 -0.02 0.146 9.01 1.51 1lignite 1ls &

' ' sltstn

636-635 0.078 0.046 0.08 2.29 2.07 mdstn
637-63 0.012 0.024 0.06 2.51 1.40 1lignite & mdstr



Core
Depth

ft.

394-395
395-396
396-39
397-39

398-299

-399-400
Loo-4o1
Loi-4o02
Lo2-403

Lho3z-4o4 .

Lol-4o5
Los5-406
Lo6-40
"Lo7-40
4o8-409
Log-410
Li10-411
4ii1-4312
s
33~439
439-440

4ho-4hy -

VI ERINIT)
4o -yl3
Lhh3-hihy
VTRV
4hs5-4h6
hhe-4h7
VL SINIES]
461 -462
L462-463
L463-464
L46L-465
L465-466
L466-46
L67-46
468-469

h69-470
hro-471 -

AM - 51C

Cored Interval
377*-4181;430-U475"

*Closed can gamma only assay for elUz08.

Table 1., (Continued)

v-18

_ Total

U308 eU308* . V20 COo sulfur(s
%}gy wt. % by wt. %ﬁbyswt. % by wt. % by w%.) Lithology

0.001 0.017 - 0.035 0 0,063 sltstn

0.004 - 0.016 0.038 0 0.03% "

0.040 0.036 0.064 0 0.429 sltstn & ss

0.013 '0.020 0.016 -0 0.386 - "
'0.021 0.024 0.013 ~ 0.02 0.063 " "
0.008 0.023 0.013 0,01 0.316 mdstn

0.008 0.036 0.012 . 0,02 . 0.409 sltstn & ss

0.009 0.034 0.014 0.04 0.326 slstn

0.005 0.025 0,012 0.02 0.374 sltstn & mdst

0.012. ... 0.025 . - 0.025- 0.04 0.506 1lignitic sits

0.023 .0.027 0.020 0 . 1.012 " "

0.011 0.031 - 0.00 0 "0;848 'sandy sltstn

0.011 0.030" 0.017 0 1.386 mdstn

0.152 0.062 0.254 0.01 2.046 1lignitic mdst

0.001 0.036 0.035 . 0 - 0.905 °  mdstn |

0.005 0.017 0.020 = ‘0,10 - ° ~o.848 oo

0.010 0.032 0.045 "0 | 1.ho2 oo

0.007 0.026 0.067 0 0.094 "

0.001 0.007 0.057 0 © 0.334 .

0.001 0.011 0.121 3.63 . - 0.027 . sltstn
0.044  o.04k4 . 0.064 .2 - 95362 1s & mdstn
0.227.....- 0,190 ... 0,025 30.84 o .44y 0 1s
'0.063 0,116 - 0.018 23.25 0.516 "

0.020 0.028 0.029 14,02 0.227 1s & mdstn

0.011 0.823 0.089 7.81 0.721 mdstn

0.024 0.004 0.105 0.68 0.053 lignitic mds:

0.075 0.096 o.129 . 0.17 0.053 " "

0.111 0.019 0.140 0.19 0.017 " "

0.001 0.005 0.200 0.11 0.651 " "

0.008 0.013 0.488 0.01 0.067 sltstn

0.007 _ 0,017 0.281 0.02 0.035 oo

0.011 . 0.018 0.303 0.01 0.060 1lignitic sltst

0.259 0.280 0.312 0.01 © 0.569 " "

0.263 0.222 .. = 0,385 0.13 0.585 R "

0.845 0.56 0.382 0.02 0.711 sltstn

0.063 0.08 0.215° 0.01 0.551 "

0.010 0.023 0.156 0.02 0.080 "

0.008 0.023 0.15 0.07 0.032 "

0.002 0.004 0.13 0.02 0.025 "



AM - 79C

Cored Interval

Core
Depth U0 elU,08%*
£t. % gy wt. %Lb gt.
ho-41 0.001 0. oo7
4i-4o 0.024 0.011
ho-43 0.005 . 0,008
L3-4h 0.009 - - 0,013
hh-ls5 0.001 - 0.021
4s5-46 0.022 0.026
46-47 0.035 0.037
5—48 0.021 0.024
48-49 0.001 0.021
Lg-50 0.001 0.006
50-51 0.001 0.002
58-59 0.010 0.010
59-60 0.001 © 0.013
60-61 0.020 0.021
61-62 o.004 - 0.009
62-63 0.011 - 0,018 -
63-6 0.021 - 0.030
21-2 - . 0. 015 0. 01ﬁ
-6t 0.008 . 0.01
2a-22

0.010

0.013.

0.011

*Closed can gamma only assay for eU308.

Table 1. (Continued)

251 -70!
Total
V205 COo sulfur(s) .

% by wt. %;by wt. % by wt. Lithology

- 0.008 - mdstn
0.010 6.42 0.31 -
0.038 9.17 0.33 "

- 0.030 12,10 - 0.32 "
0,008 =~ - o
0.044 12.36 0.11 "

- 0,012 32,35 .~ 0.32 mdstn & ls
0.008 31.68 0,08 .
0.005 ISR - . .on n
00003 e - " "
0.003 - o - n 11
0.018  30.28 0.13 silty 1ls
0.034 - . - 1 1"
0.060 23.48 0.07 "
0.018 T S - sltstn
OolL" ’ 1.02 . . 0-13 "
0.07 3.84 0.15 "
0.021 - - sltstn
0.011 - - 1s

 -1s & sltstn



AM - 113C
Cored Interval

270" -345¢

Core ‘ : Total
Depth é eU308*% V20 Cop  sulfur(s)

ft. % by wt. % by wt. %,bv - % by wt. % by wt. - Lithology
272-273 0.013 '0.012 . 0.036 T.75 1.75 lignite
273-274 - 0,028 0.022 0.030 0.44 - 2.17. "
27h~275 0.005 0.015 = 0.026. - "
275-276 0.007 0.010 0.029 - - mdstn
276-27 . 0.013 0.013 0.026 - - lignite
277-27 0.007 0.011 - 0,030 - -
278-279 . 0.020 0.024 0.030 .. 11 15 - 1.4y lignite, mdstn

: S _ ' ' 1ls

279-280 0.016 . 0.016 0.014 14,84 1.92 lignite, mdstn &1
280-281 0.016 0.025 0.014 7.39 2.13 " "
285-286 0.015 0.022 0.077 o 0.90 lignite

- 295-296 0.014 - 0,018 0.065 -0 0.63  1lignitic sltst
296-297 0.004. -  0.012 0.132 0 S 0.47 " ;
297-298 0.005 = 0.009 0.138 0 0.49 ’ "
298-299 0.008 0.016 0.150 0 0.69 o
299-300 - 0.022 0.045 0.223 0 0.71 "
300-301 - 0.054 0.062 0.148 0 1.05 "
301-302 0.030 0.035 0.195 0 1.15 "

- 302-303 0.032 .040 0.095 0 0.85 sltstn
303-304 0.004 0.016 0.024 - - K
316-317 0.004 0.011 0.029 - - "
317-318 0.070 0.036 . 0.036 0 .. 1,69 1lignitic sltstn

- 318-319 0.020 - 0.019 0.016 . 0 1.45 " "
319-320 0.012 0.017 0.021 0 1.36 " "
339-340 0.007 0.035 0.022 0 2.78 " "
340-341 0.156 0.117 0.036 0 0.47 " oo
341-342 0.006 0.016 0.017 0 0.11 ss
342-343 0.008 0.022 0.021 0 0.13 "
343-344 0.057 0.076 0.028 0 1.42 1ignitic mdstn
344-345 0.001 0.004 0.032 - - ss

*Closed can gamma only assay for eU308.

Table 1. (Continued)

v-20'



AM - 119C
Cored Interval
26'-41';105}-135'

Core | o | . _ Total

Depth U308 eUéOg* COo sulfur(s) =
- ft. % by wt.v v wt. - %;%v ‘Wwt. % by wt. % by wt. Lithology

30-31 0.001 0.005 . 0.055 - - - mdstn
31-32 0,076 . 0.076 0,102 0 0+17 ;

34-35 7 0,007 0,022 . 0.036 - O 0.18 "
113.5-114 o.o44 0.135 0.101 10.63 . 0.52 - calc mdstn
114-115 0.017 ' 0.029 - 0,011 20,86 0.99 “1s & lignite
116-117 0.014 0.015. = 0.006 35.45. 0.58° - . marl
118-119 0.016 0.017 0.012 26.81 0.45 "
119-120 o.ogo 0.083 0.030 27.03 - 0.93 o
120-121 . 0.040 -~ 037065 - 31.24 0.63 marl & ligni
121-122 0.007 0.008 0,021 . - - 1s
122-123 0.007 0.008 ~ 0.02k4 -~ T - 1s & lignit
123-124 0.071 0.058 0.083 12,26 1.53 silicified 1s &
124-125 0.011 0.019. 0.026 - - lignite
130-131 0.007 0.012 0.029 = _ - marl
131-132 ~° 0.288 -~ .0.251 0:170: - 24,52 - 1,75 marl & lignit
132-133 0.194 - 0.118 0.077 0.37 . 1.85 lignite
133-134 0.011 .. 0.020 0.027 0 2.13 . lignitel& slts

- marl’

117—118 - 0.015 0.018 - 0.017 -

*Closed can gamma only assay for eU308.

Table 1. (Continued)

v-21



Core

AM - 135C

Cored Interval -

3731-3991 ;4501 -4841

Total

© 0.105

¥Closed can ‘gamma only assay for eU308

Table 1.

(Continued) .

v-22. .

Depth g elU308% Vo055 CO2 sulfur(s) -
ft. % by wt. % By wt. z,bv wt. % by wt. % by wt. Lithology
g -378 :0.008 0.008 0,065 - - mdstn
g -379 0.027 0.027 0,095 0 0.U47 "o
2-383 0.020 0.017 0.077 0 0.96 "

' 383 384 0.024 0.025 0.030 0.34 1.00 _ " |
384-385 0,028 ~0.038 '0.027 0 1.10 1lignitic mdstn |
385-386 0.043 - 0.065 0.092 0 0.2 - " "
386-387 0.135 0.085 0.123 0 2,22 b "
387-388 0.025 0.061 - .0.030 0.01 0.56 i \
388-389 0.033 0.038 - = 0.062 0 0.67 " "
389-390 - 0.006 0.012 o.o4h7 = -~ - sltstn
-455-458 0.011 0.033 0.344 0 0.21 lignitic sitstr
458-459 0.010 0.054 0.264 0.01 0.16 "o "
"59-460 0.033 0.051 0.456 0201 0.33 " "

60-461 0.171 0.159 0.906 0.10 1.57 - " ,

461-462 0.176 0.183 0.373  1.09 0.51 " "
L462-463 - 0.106 - 0.106 - 0.272 . 1.43 0.75 o "
L63-464 0.090 0.122 0.064 L.61 2.42 " "
Lol -465 - 0.008 0.027 0.024 0.16 2.24 " "
L465-466 0.006 0.010 0.018 - - " "

. U466-46 0.053 0.048 o.ok7  8.85 2.02 " "
L67-46 ,0.138 0.12 0.117 6.99 2.2 oo "

- 468-469 0.084 0.14 0,086 . 0.37 2.24  marl & lignite
469-470 0.045 0.052 0.056 = 28.06 0.21 “marl
Lro-471 0.058 0.054 0.014 22,01 0.33 "
yr1-472 0.052 ~~ 0.128 0.014 16.84 0.33 marl & lignite
hro-473 0.361 0.370 0.067 15.58 0.21 " "
Lh73-l47h 0.273 0.626 = 0.051 L.71 0.83 lignite sltstn
hrh-b75 0.149 0.145 0.314 0.22 1.10 " ;
bh75-476 0.059 0.051 0.071 0.01 2.09 o "
476-472 0.011 0.018 0.071 - 0.06 1.70 mdstn & sltstn
381-382 0.012 0.011 - - "~ mdstn



- l4gC

Cored Interval(s)

340'-3551;380-4201

*Closed can gamma.only‘aésay for eU308.

v-23

Core Total
Depth % elU308% V205 COo sulfur(s ,
ft. y wt. % by wt. % by wt. % by wt. % by wt. Lithology
. .350-351 0.008 0.015 0.015 3.0 vo 017 sltstn
'351-352 0.005 0.013 0.022 333 0.133 "
352-353 0.001 0.004 0.076 0.17 _ o.oog "
380-381 _ 0.008 0.008 0.064 0.07 0.49 "
381-382 © "7 0.014 - 0,022 0.016 ~ '0.20 0.534 "
382 383 - 0,061 0.076 0.012 - 0.14 0.658 "
2 0.072 0.081 - 0,014 0.13 1 0.215. "
-385 0.032 0.048 0.011 0.38 . 0.075 "
385 386 0.022 0.028 0.013  0.26 © 0.316 "
386-385 0.012 0.027 0.015 0.06 0,848 o
387-388 - 0.003 0.015 0.017 0.04 1.216 "
388-389 0.011__ 0,013 . 0.021 0.04 1.009 "
389-390 0.012 0.012 0.024 0.01 0.852 N
390-391 0.009 0.011 0.041 0.01 0.892 "
391-392 0.003 0,013 0.070 0 1.169 "
392-393 0.016 0.045 ~.0.099 o - 1.921 - "
393-394 0.050 0.050 0.209 o .0.159 1ignite sltstn
394-395 0.039 - 0.028 - - 0.143 0.02 - 0.077 o.n "
395-396 0.001 0.008 0.153 3.45 0,317 sltstn
396 395 0.001 0.016 0.163 0.10 0.094 "
0.039 0.033 . 0.571 0 0.939 "
39 0.009 0.018 . .0.153 0O - .0.885 o
399- 0.011 0,016 ~  0.115 . .0.01 . 1.216 "
400-401 0.005 0.021 0.131 0 . 0.721. . "
hol-4o2 0.014 0.017 0.184 0 0.631  sltstn & ligni
L4o2-403 0.012 0.017 - 0,099 0 0.374 " '
Lo3-40ok4 0.005 0.007 0.077 0 0.090 mdstn
LoL-4o5 ~ 0,003 0.009 0.105 0 0.050 "
Lo5-406 0.004 0.008 0.191 0.01 0.280 - "
Lo6-LoT7 0.005 0.012 0.203 - 0.01 0.109 !
Lo7-408 0.012 0.024 0.169 0 0.159 "
4o8-409 © 0.039 0.034 o 166 0 0.093 "
Log-410 - 0.139 0.150 278 0 1.216 mdstn & lignit
hi1o-411 - 0,032 -0.036 _;.o 0 _ -0 1.979 sltstn & lignit
Jii-m12 0.008 0.013 "0.020 - - . sltstn



Table 2.

AM - 1lc

Core hole interval summary of assays from the
Anderson Mine,

V-2

Log depth Thickness eU 08 cUx0 Vo0 CO Total sulfur
ft. ft. %3by o3b§ _ 02b§ % b§ % by
— _ _wt, o wt. = _wt. wt. wt.

95.5-98.0 3.0 .061  .037 .029 - -

100.0-102.5 3.0 057 .  .065 ,067 - -
104.5-107.5 3.5 .0h2 .037 .085 - -
. 111.5-116.5 5.5 .055 -;058 " .050 - -
‘Total = 15.0 . E
Weighted average 054,050 .057 - -
| ¢U308: eU30g = .926
AM - Tc
18.5-23.0 5.0 .095 .110  .130 .08 .34
98.0-99.5 2.0 .033  .,014 .01k 0 .28
- Total 7.0 . o -
Welghted average ~.o77  .083 .097 .06 .32
cU308: eU308 . 1.072
: , AM -4l3c
125.5-138.5 13.5 040 .019  .054  10.57 .02
Total 13.5 |
Weighted average 00 . ,019 - .054 10.57 .02
cU308: eU30g = .A475
AM - 16¢

2l49.0-254.0 5.5 .135 155  L1h2 -

273.5-276.0. 3.0 .080 . .055 .,072 |, - -

298.5-315.5 - 1% 5 .052 .. .. ,045 ...,060 ... - -

Total 26.0 . _ — -
Weighted average 073 - -.069 .079
cU30g: eU308 = .945



Table 2, (Continued)

Log depth

cU30g: eU308 = 894

v-25

‘Thickness  eU308 cU30g Vo0 COp ~ Total sulfur
ft. ft. % by %by % b % by % by
‘ | : wt. - wt. wt. wt. wt.
149.0-150.5 2.0 .0 3‘:~f.oEé " .080 0 .01
204.5-207.0 3.0 - .oho O0ho 112 .03 .02
- Total - 5.0 ’ | . :
Weighted average .038  .037 .099 .02 .02
' cU308: eUz30g = .974
‘ AM -~ 18c |
281.5-285.5 - 4.5 .051 . .090 L059 21.06 0.84
289.5-293.0 4.0 .081 .060 .121 5.02 0.66
295.5-301.5 6.5 - .065 048  .048 11.14 0.72
Total : 15.0 ,
Weighted average .065 .063  .089 12.48 0.74
cU308: eUz0g: .938
| AM - 26c- |
627.5-629.0 2.0 .ol2 .03l .005 15.62 . 0.30
631.5-640.0 - . 9.0 - .082 ... ,064 ..011 24.,38. .. 0.27
722.5-725.0 - E'O .111 .139 .037 0.39 0.38
Total 14.0 _
Weighted average .083 _.075 .016 17.99 0.30
cU30g: eU30g = .969
AM - Noc
615.0-622.5 8.0 .055 Mol 069 16.87 0.31
632.5-639.5 7.5 .038 .039 108 1.90 1.21
Total 15.5
Weighted average: - - .o4T7 wdv.ouz 3088 9,63 -3 0.75"



Table 2. (Continued)

AM - 5lc

Total sulfur

Log depth Thickness eU-0 cU,0 V50 CO
£t. “ft. #3pe Bos o7 % b2 % by
wt. - wt. wt. wt. wt,
396.0-401.0 5.5 .033  .018  .o24" .01 0.32
403.0-411.5 9.0 .038 .026 .05 .02 1.01
hho,5-450,0 - 8.0 .087. .072 .08 11.40 0.30
466.0-471.0" .5 .205 .288 .319 0.04 0.50
Total : 28.0 - : |
Welghted average 084  ,089 109 3.27 0.52
cU308: eU0g = 1.060
- AM - ch _ ,
45.5-47.5 2.5 .037 029 .028  22.36 0.22
Total 2.5 - S
Weighted average 037 .029  .028  22.36 0.22
cU30g: eUz0g = 784
) AM - 113c s
301.5-306.0 5.0 049 029 .150 0 0.89
342.5-347.5 5.5 .061 .oL7 .026 0 0.43
Total 10.5 .
Weighted average .055 .039.  .085 0 0.65
cU308: eU308 = ,709
| _ AM - 119c . }
122.0-127.0 5.5 .ols5 04 Lobs 23.51 1.03
132.0-134.5 g.o .123 . .163 .092 12.28 1.80
. Total . 5 ] .
Weighted average .073 .086 062 19,55 1.30
cU30g: eU30g = 1.178

v-26



AM - 135hc

Table 2. (Continued)
Log depth Thickness 08  cUs0 Vo0 COp  Total sulfur
£1. £t. %3 %0 #vy % by % by
wt. _wt. wt. wt.
386.0-391.0 5.5 .053 .053 .067 0.002 0.9
458.0-465.0 7.5 .115 .085-  -,337 1.06 1.12
L468.0-477.5 10.0 .175 127 .084 10.36 1.17
Total 23.0 -
Weighted average .126 .096 .162 4,85 1.11
cU3Q8: eU30g = .762 |
_ | AM - 1hoc
382.5-388.0 6.0 ,ogo .036 .01 0.19 0.44
393.5-396.0" 3.0 oL.obl .035 . .150 0.01 0.72
398.0-399.5 2.0 S 034 024 362 0 0.91
L4o7.0-413.0 6.5 - .061 .039" .066 0.002 0.59
Total 17.5
Weighted average . .051 .036 .096 - 0.07 0.60
o cU308: eUi30g = .706

v-27
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Table 3. Célculation”éﬁmmary shee

» B

t for Anderson Mine disequilibrium study.

Weighted Average Weighted

Hole Thickness Average _
No.. . (ft.) eU30 Average cU30 Average Diseq.
(wt.%? ey O% (wt.%? cU208 '
(wt.3 2t.) 7 (wt.? $h.)
AM-1lc 15.0 .054 '0.810 .ogo o.7go 0.92
AM"’?C 7.0 .OZ? 00539 . 3 005 l 1007('
AM-13c 13.5 .040 0.540 .019 0.257 0.47
AM-16c 26.0 .073 1.898 .069 1.794 0.9
AM-17c 5.0 .038 0.190 .037 0.185 0.97!
AM-~18c 15.0 .065 0.975 .063 - 0.945 0.93
AM-26¢c . 14.0 .083 1.162 .075 1.050 o.g6<
AM-49c 15.5 .0oh47 0.729 042 - 0.651 0.89!
AM-5lc 28.0 .084 2,352 .089 2.492 1.06¢
AM-T79c 2.5 - .037 . 0.093 029 0.073- 0,78
AM-113c 10.5 <055 - 0.578 .039 - 0.410 0.70¢
AM-119c 8.5 .073 0.621° .086 . 0.731 7 1,176
AM-135¢ 23.0 .126 2.898 .096 2.208 . 0.76¢2
AM-14gc 17.5 .051 0.893 .036 0.630 _ 0.70€
Total 201.0
Weighted Totals 1E.278 12.757
Weighted Grade Average 071 .063
Disequilibrium Method #1 - P | .
o total wt. eU3z08 - 12,757 _ ;893~'
total wt. eUzog ©OF  1%.127 |

Disequilibrium Method #2

"total wt.

disequilibrium or 177.761

total thickness 201



Table 4. Summary of Emission Spectrdgraphic Analyses,

Anderson Mine, September, 1976.

AM-135¢

Hole # AM-3135¢ AM- AM-~ ~11 - : .

Core Depth 460-361  469.370  472-273 1192156 CEP Slie e L

mhotowy  eftem o ™Th plE "eTl lsnite  lgnite s mdstn  ndse
Fe - 1.5% .27 1.5% .5% 2% 2% 2% 37
Ca 5% 15% 10% 20% A .2% .37 . 2%
Mg .5% .2% .27 1% 1% .37 1.5% 2%,
Ag <1 <1 <1 <1 <1 <1 ' <1 <1
As <500 <500 500 <500 <500 <500 <500 <500
B 20 10 15 15 20 20 20 30
Ba 200 10 7 150 300 200 200 100
Be <2 <2 <2 <2 <2 <2 <2 2
Bi <10 <10 <10 <10 <10 <10 <10 <10
cd <50 <50 <50 <50 <50 - <50 <50 <50
Co <5 <5 <5 <5 10 5 7 10
Cr 20 10 70 10 30 50 70 50
Cu 10 -2 15 2 20 20 20 30
Ga <10 <10 <10 <10 <10 <10 <10 - <10-
Ge <20 <20 <20 <20 <20 <20- <20 <20
La 20 20 20 20 50 30 50 70
Mn 50 150 150 200 100 150 150 200
Mo 5 700 3000 2 50@ 300 <2 <2
Nb <20 - <20 <20 <20 <20 <20 <20 20
Ni 15 <5 30 5 20 30 20 20
Pb 10 <10 10 10 20 15 . 20 10
Sb <100 <100 <100 <100 <100 <100 <100 <100
Sc <10 <10 <10 <10 10 <10 10 15
Sn <10 <10 <10 <10 <10 <10 <10 <10
Sr 150 700 300 2,000 200 100 150 150
Ti 500 200 200 500 1,000 700 1,500 1,500
\ 5,0000 200 5000 150 5000 700 @ 1,000@ 200
W <50 <50 <50 <50 <50 <50 <50 <50
Y 10 <10 <10 <10 15 10 20 20
7n <200 <200 <200 <200 <200 <200 <200 <200
ir 50 30 <20 30 50 50 50 50

® Anomalous value
V-2Q



Table 4. Sumgary of Emission Spectrographic Analyses, Anderson Mine, September, -
1976. - : ﬂ

Hole # AM-149c AM-51c AM-51c AM~51c AM-51c
Core Depth 408-409 445-446 446-447 '464-465 446-467
Lithology - mdstn ligpite & lignite & lignite & sltstn

» mdstn mds tn sltstn :
Fe 1% 1z 1% 27 1.5%
Ca 3% « 5% .27% 2% 27 ¢
Mg 3% 5% T 5% .27 Y4
Ag <1 <1 <1 <1 <1
As <500 <500 <500 <500 ° 700 ®
B 20 10 ‘ 15 , 15 15
Ba 150 100 - 150 200 100
Be <2 2. <2 - K2 . <2
Bi. <10 <10. = <10 - <10 <10
cd <50 <50 <50 - <50 .~ <50
Co 50 <5 - <50 <5 -5
Cr 70 . 30 ; 50 ‘50 . 30
Cu 20 .10 7 20 15
Ga © <10 - <10 - <10 <10 <10
Ge <20 -<20 . <20 - <20 <20
La 30 : 30 20 .20 . 20
Mn 70 50 50 50 100
Mo 15@ <2 : <2 10e@ <2
Nb <20 20 : - <20 : <20 _ <20
Ni 15 .5 .5 10 ' -5
Pb 10 ' <10 K <10 <10 10
Sb <100 <100 - <100 <100 <100
Sc <10 <10 <10 <10 <10
Sn <10 <10 <10 - <10 , <10
Sr : 150 . . - 100 150 200 - 150
Ti - 500 500 500 300 300
v 700 @ 500 @ 700 @ 1,000@ 1,500@
W <50 <50 <50 <50 <50
Y 15 10 <10 10 10
Zn <200 <200 <200 <200 <200
Zr 30 70 20 20 20

® Anomalous value

v=-30
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Table 4.-4':S‘1(mmiéry of Emission Spectrographic Analyses, Anderson Mine, September, 1976'. ..

AM-18c¢

T AM-26c

AM-26¢ -

‘ AM~49c

AM-14

dole # . AM-26¢c AM-26¢c AM=49c
Jore Depth 297-298 636-637 720=721  721-721.25 723-724 612-613  615-616 393-3
aithology lignite 1s & slstn Ss SS Ss chert cherty 1s lignite
Fe 1.5% .5% 3% 2% - 5% 2% .27 1%
Ca 10% 15% 17 1% 1.5% .5% 10% 2%
Mg .5% .2% 1.5% 1% 1.5% .5% 3% 2%
Ag <1 <1 <1 <1 <1 <1 <1 <1
As <500 <500 500 <500 <500 <500 <500 <500
B 15 <10 20 30 15 15 <10 50
Ba - 100 20 700 700 700 100 10 50
Be <2 <2 2 2 2 <2 <2 <2
Bi .. <10 <10 <10 <10 <10 <10 <10 <10
cd - <50 <50 <50 <50 <50 <50 <50 <50
Co <5 <5 15 5 15 <5 <5 <5
Cr 50 15 100@ 50 1000 70 <10 150
Cu 20 5 50 -* 30 30 20 2 10
Ca - <10 <10 10 <10 10 <10 <10 <10
Ge' <20 <20 <20 <20 <20 <20 <20 <20
20 20 50 50 50 30 20 30
0 500 300 2000 200 @ 2000 70 500 20
Mo 15@ <2 <2 <2 2 <2 <2 20
Nb <20 <20 20 <20 20 - <20 <20 <20
Ni 15 5 50 20 70 15 5 10
Pb 10 <10 - 30 20 20 10 <10 <10
Sb <100 <100 <100 <100 <100 <100 <100 <100
Sc <10 - <10.. 150 100 20@ <10 <10 <10
‘Sn <10 <10 <10 <10 - <10 <10 <10 <10
Sr 1,000 200 1,000 1,000 1,000 70 500 - 100
Ti 500 100 2,000 1,000 3,000 500 100 500
A " 50 30 200 @ 3000 3000 1,000 @ 100 700@
W . <50 <50 <50 " <50 <50 <50 <50 <50
Y <10 <10 30 10 20 20 <10 10
Zn " <200 <200 <200 <200 <200 <200 <200 <200
7r 20 20 50 30 50 30 20 50

® Anomalous value

V=31
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INTROQUCTION

The Anderson Mine Property, located in Yavapai County, Arizona,

- 1s 45 miles northwest of Wickenburg. The area is located along the northeast

margin of Date Creek Basin and is bordered on the north by the Black Mountains
and-the Santa Maria,RiVer;fwThe properties hé]d-by-Minera]s'Exp1oration
Company are mining claims and state mineral leases in Section 2-5, 8-11, 15
and 16, T1IN, R10W and in Section 34 T12N, R1OW.

In 1974 Minerals Exploration Company took an opfion on the properties,

and then purchased them in 1975; Drilling has proceeded from 800 foot centers

to 400 foot centers, to 200 foot centers. To date, 513 Ho]es including 32

core holes and two geotechnical holes have been drilled.

The Tatest drilling program (a 306 hole, 120,000 foot prdgram on
200 foot centers) was completed in April, 1977. This program further
delineated the edge of the orebody, extended the known orebody.in the north-
east corner of Section 16, and confirmed the sheet-Tike nature of the
mineralization. Data from this drilling will provide ore reserve projectidn,
and structural, hydrological and metallurgical information'imperative to future
developmental planning.

This report summarizes the geologic information obtained from
drilling programs, field reconnaissance and other sources. The report is
not a final statement on the geology of the Anderson Mine area, but is a

generalized summary of a very complex geologic area.




SURFACE DRAINAGE & TOPOGRAPHIC EXPRESSION
. *

In the vicinity of Anderson Mine the topography and drainage are
primarily controlled by thevSanta Maria River. However, stratigraphy, dip
and faulting play an important_modifyingkro1e on the topographic expression
and drainage of the area.

- Date Creek Basin (Figure;1) is bordered.by the Black MdUntqihs
on the north and northeast, by the Rawhide, Buckskin, and McCracken
Mountains on the west, and by the Harcuvar Mountains on the south. To the
east and southeast it is bordered by a low drainage divide governedbin part
by the Harcuvar Mountains and/or the Black Mountains. The basin has a gently
sloping topography to the west and northwest.

-Surface Flow across the basin is acComp]isHed by three drainages;
the Santa Maria River, Date Creek and Bu]]afd Wash. The south-flowing Big
Sandy River joins the Santa Maria River fn the northwest portion of the basin
just west of the confluence of Date Creek and the Santa Maria. This combined
drainage flows southward into Alamo River Reservoir becoming the Bill Williams
River. | | |

Tributaries of Bu]]ard KWash are almost exclusively from drainage
of the northern flank of the Harcuvar Mountains. The wash is developed
along the southern margin of the basin and drainage is’due west to Alamo
Reservoir.

Date Creek heads in the Date Creek Mountains and courses west-

southwesterly across the nearly buried southern end of the Black Mountéins,

and into Date Creek Basin. Near the center of the basin the drainage shifts
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to»the northwest and empties into the Santa Maria River. Most of the
surface drainage of Date Creek Basin is into Date Creek. The Date Creek
Flood Plain is approXimate]y_ZOO feet below the basin surface.

The Santa Maria River heads in the mountains above Bagdéd,
Arizona, and has a very large catchment area. The river cuts through
the Black Mountains' volcanics and granite or granite gneiss "core". It
then trends-westerly along the 50uthérn_edge of the Black Mountains on the
north side of Date Creek Basih. Drainage in this northern portion of the
basin is to the Santa Maria. Approximately 10 miles west of Anderéon Mine,
the Big Sandy joins the Santa Maria and they flow south along the western
margin of the basin into Alamo Reservoir. The Santa Maria Flood Plain is
cut 400 feet beneath the Date Creek Basin surface at Anderson Mine,

A11.of the drainage on the Anderson Mine Property is to the north
and northwest into the Santa Maria River. The headward erosion of these
tributaries southward into the Date Creek Basin surface has resulted in a
| series of subparallel gu]Ties and ridges trending north to northwest.
Maximum topographic relief at Anderson Mine is 700 feet.

Faulting (see Structure bé]ow) in the area tfends northwest-
southeast and many of the tributaries are developed partially along fault
traces. The southerly dip and resistance to erosion of the stratigraphic section

have tended to inhibit the headward migration of the tributaries.




Anderson
’ Mine

-,

° .5 ;
. 1 1
- MILES
OTcgl Quullrn.ly—T.‘yflury conglemerate, 0-400, ton to white, sandy to very coarse, Tva Tertlary voiconic andesite, gy
focolly colcite cemented, granitic metamorphic felsic & basaitie olasts andesite, lacally conn!‘nin
Tertiary Hioctn.c basalt, black an—qr'ulu" to aphanitic, caleite —tifled amygduies, Tvs Tertiary volcaniclostie sedir
Tmb commonly jainted poraiiel to fiow surface, o —i120 lakar breccios, upper g,
Tmc Tertiary Miocene Coaglomerate, tam to brown siitstane grades upward into arkosla va Tertiary fedsic to intectndi
sandstone & then tato  conglamerate with gronitic & feisio ciasts, 200'- 450" ,
Tml Tertiary Miocene facustrine ud'l-uu,bnsal ‘arkoste uan'tonc. carbonaceous slitstone & ) s Jg Jurasilg granite, brown, pu
. Hignite, siity limestone, fimy {m-ionc, §reen siltstones & mudstones, tutfoceous’ i
t_" ']
. material throughout, 6'- 400

¢ 3yn9old

. GENERALIZED CROSS

'SECTION  ANDERSON MINE
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STRATIGRAPHY

Within the boundaries of the Anderson Mine claims nine-(9)
informal stratigraphic unfts have been recognized by Minera]s Exploration
Company. From oldest to youngest these are: 1) Crystalline Intrusive
Rocks, 2) Felsic to Intermediate Intrusions and Flows, 3) Felsic to
' Intermedjate Volcaniclastic Sedfments; 4) Andesitic Volcanic Flows,

5) Lacustrian Sediments, 6) Lower Conglomerate, 7) Basaltic-Volcanic

F1ows‘and Dikes, 8) Upper Conglomerate, and 9) Alluvium (figures 2 and 3).

Crystalline Instrusive Rocks (JUrassic)'J;

In the extreme northeast portion of the claims group, the Santa
Maria River and its tributaries have cut into a crystalline basement complex.
These rocks are low in quartz content but are granitic. This granitic rock is
purplish-grey in color, medium to coarse crystalline to pegmatitic and is
intrudedvby veins of quartz and plagioclase fe]dspar with large crystals
of hornblende and black biotite. A sample of the crystalline basement complex
has been dated by the Geochron Laboratories Division of Kruger Enterprises
for Bendix Field Engineering Corporétion by the K-Ar method to be Jurassic
(157.5+-3my). In drill hole AM 515 (NW4 Sec 2, T1IN, R1OW), 35 feet of fhis
granite was encountered. Gamma radiation is two to three times the normal

background. radiation (figure 4).

Felsic to Intermediate Volcanics (Tertiary) Tvf
Unconformably overlying the crystalline basement or in fault contact
with it is a series of felsic to intermediate volcanics. This series includes

intrusive necks, flows, lahar breccias and tuffs. These volcanic rocks appear
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to be rhyolitic to andesitic in composition and are generally white to Tight

gray in color.

Volcaniclastic Sediments (Tertiary) Tvs

Interbedded with and unconformably overlying the felsic to

intermediate volcanics are tuffs, ashes and volcaniclastic sediments.

~ A1l of these appear to be of felsic to intermediate composition and are,
..therefore, believed to. be:contemporaneous with the felsic to intermediate

~volcanics. However, deposition of this unit continued after the felsic

to intermediate volcanic activity céaéed, as they are also interbedded
with the 6ver1y1ng andesitic volcanics.

The most complete section of this unit in the area is located in
the northeast portion of the claims group. Here the basal part of the section
is composed of white felsic to intermedfate tuffs, thin ash flows or
volcaniclastic sed{mehts, lahar breccias and volcanic bombs. Volcaniclastic
sediments increase upward in the section énd the color changes from white
to yellow tan to tan. These sediments include fe]sic volcanic material
and arkosit sandstone.

Many aspects of these sediments (crossbedding, thin conﬁinuous beds,
etc.) Tead to the coné]usion that they wefé deposited in a lake bed anéestra]
to the overlying lacustrine sediments.

Where exposed on the surface or encountered in drill holes,

these volcaniclastic sediments exhibit no anomalous gamma activity.

Andesitic Volcanics (Tertiary) Tva

| A series of andesitic volcanic flows unconformably overlies the
felsic to intermediate volcanics or the volcaniclastic sediments. Reyner
(1956) described the unit as a fine-grained, vesicular augite andesite 1o¢a11y

containing calcite-filled amygdules. The flows are generally purple, red brown,
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gray bfown, or gray. In several areas of outcrop they are interbedded by
volcaniclastic sediments composed of felsic volcanic pebblés and arkosic sands.
The andesitic flows have been ;onsidered "basement" at Anderson Mine, as no
mineralization has been observed.in or below them. Before deposition of the
1acustrine}sediments,Aerosion and faulting developed a compfex paieotobography

and Tocally thick red brown paleosols on the top of the andesitic volcanics.

“Lacustrine Sediments (Miocene) Tml

The Tacustrine sediments unconformably over]ie.the'anaesitic volcanics
over most‘of the Anderson Mine Property. However, to the east-central they
overlie the volcaniclastic sediments and further to the east they onlap the
felsic to intermediate volcanics. One drill hole, AM 34i (SE% Sec 10, T11IN,
R10W), encountered the fe]sic to intermediate volcanics or the tuffaceous part
of the volcaniclastic sediments immediate1y,be1ow'the'1acustrine sediments.

.Evidence now suggests that deposition of the Tacustrine sediments
occurred in a restricted basin (see Geologic Hiétory). Therefore, thesé
sediments represent time—tfanégressive facies deposited within a narrow,
probably shallow, basinal feature. This type of depositional environment
exhibifs comp1ex~re]ationships‘betwéen individual facies; lensing out, vertical
and horizontal gradation, interfingering, etc. |

Ljung et al (1976) simplify these complexities by dividing the
Take bed sequence into four (4) subunits: 1) a basal coarse clastic unit,

2) a mudstone-siltstone unit containing intercolated carbonaceous zones,
3) a succession of interbedded 1iméstones, silicified 1imestones, cherts,
mudstones and siltstones, and 4) a thin fissile, ?ossi]iferous_markér bed

which has been designated the top of the lacustrine unit.
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The lake sediments include green siltstones and mudstones,
white calcareous'siltstones,-and silty 1ime$tone or calcareous tuffaceous
material. Much of this material is silicified tbkvarying extents and was
derived in part, from volcanic ashes ahd tdffs common throughout the lake
beds. Also present in fhe lacustrine sequence are zones of carbonaceous
siltstone and Tignitic material. ~Along.the southern boundary with
Ur&ngese]]schaft, drill holes encountérkthe basal arkosic sandstone.
To the south and southwest fhe “typical" lake beds interfinger with and
eventually are replaced by a thick, medium to coarse-grained, arkosic
sandstone unit.
A11 of the. lake beds facies may ‘exhibit some uranjum mineralization.

However, the highest grade and most consistent mineralization is located
in the carbonaceous siltstones and lignitic materials.

| Ih.addition to the organic material in the carbonaceous zones,
abundant plant remains.(includihg twigs, reeds, and small-roots) afe present
in the Tacustrine sediments. Reyer et al (1956) recognized abundant silicified
palm type wood. Fresh water mo]1u§ks,‘up to 1 inches in 1ength; are locally
common. Thin Taminated calcareous siltstone near the top of the lake beds
contain small fresh water fish fossils. A jaw of a rhinoceros. reportedly
found at Anderson Mine is on display at the Wickenburg Museum. The Teg bone
of a duck'found in the unit haé been datéd as Miocene by the Los Angeles County
Museum. William Breed (1977)~0f“fhe-MuseUm of Northern-Arizona and his -
associates collected fossils at Anderson Mine in‘April of 1977. Included in
their finds were freshvwaterbfish (Eocene to Recent), a camel bone, and a =

rhinoceros tooth (Miocene).
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Lower Conglomerate (Miocene) Tmc

Immediately above the Tacustrine sediments a tan to brown
siltstone usually is present. This siltstone grades upward into arkosic
sandstones and then into the conglomerate. The unit.is composed primarily
of arkosic sands and granitic and metamorphic clasts. Minor amounts of

rhyolitic and andesitic volcanic materials are present throughout the unit.

The -sandstone- and cong1omerate vmay’either'be=1oca11y well cemented by

calcite or relatively unindurated. - To the southwest where the lake beds
interfinger with sandstones the lower conglomerate is indistinguishable

from these sandstones.

Basaltic Volcanics (Mjocene) Tmb

Basaltic volcanic flows unconformably overlie the lower conglomerate
forming erosionally resistant caps on many of the mesas and eroding cliffs.
Ljung et al (1976) describes the basalt as "black fine-grained to aphanitic,
containing calcite-filled amygdules, and commoh]y jointed parallel to the
f]dw surface”. The basalt attains a maximum thickness of 120 feet southeast
of .Flat Top Mesa and thins to the east where eventually it is no longer present.
At least two f]ows are present -in -the western portion of “the property. To the
northeast of Flat Top Mesa (NE% Sec 9, T1IN, R10W) several dikes, possibly
basaltic, have been noted. These dikes cut the felsic to intermediate and
andesitic volcanics, however,:no direct pipe has been observed to the basaltic
flows from these dikes. Wes Peirce (1977a) of the Arizona Bureau of Mines,

reports that a sample of basalt taken at Anderson Mine near AM 368 (SEY4 Sec 10,

- T1IN, R10W) has been dated by Paul Damon of the University of Arizona, using

the Potassium Argon Method, as being 13 to 14 million years old or Miocene in age.
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Upper Conglomerate (Quaternery Tertiary) QTcgl

The uppef congTomerate unconformably overTies either the basaltic
volcanics or the lower cong]omefate. The unit is composed of cobbles and.
boulders of felsic to mafic volcanics, and granite and metémorphics in a
matrix of medium to Coakse-grained arkosic sandstone. The unit is weakly

to moderately indurated and is locally well cemented by calcite.

Alluvium (Quaternery) Qal

Unconsolidatd sands and gravels are present in most of the
drainages at Anderson Mine. At least one older alluvial terrace is present
in the northeast portion of the claims group. Remnants of several older
alluvial deposits are present along some of the deeper drainages. Most

of these older a]]uvial'deposits have well developed caliche zones within them.
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GEOLOGIC HISTORY

The geologic history of the southwest United Stateé has been
extremely complex. This complexity arises from the area's'éituation a]qng
the southwesfern margin of the North American Plate. The area has been
subjected to repeated orogenies and crustal deformations.

During the Older Precambrian-era, a broad northeast trending
~geosyncline was dominate across central Arizona; At»the end of this time
the Mazatzal Orogény'transformed central Arizona into rqughjy'northeast
trending mountain ranges; Accompanying this orogeny was extensive volcanism
and the implacement of many grantific plutonic bodies:

Erosion greatly reduced this mountainous area during Middle
Precambrian time. However, central Arizona remained a positive area thrqughout
the remainder of the Precambrian, and during most of Paleozoic and Mesozoic
Eras. At the end of the Precambrian the Grand Canyon Disturbance resulted
in deformation and intrusion of diabase to the northwest and southwest of
the positive area.

| During the Pa]eozdic.Era;the positive area (Mazatzal Land) remaiﬁed ‘
relatively stable. The Cordillaran Geosyncline to the northwest and the Sonoran
Geosyncline to the southeast of Mazatzal Land becamebvery activé and were the
sites of deposition of thousands of feet of Paleozoic sediments; Deposition
in these geosynclines continued into the Mesozoic.

In the Mesozoic the relative movement of the North American Plate
westwafd or northwestward increased the compressional forces on western
North America. A trench or subduction zone formed along the North American
Plate margin and the small plate(s) between this plate and Pacific Plate |

were subducted. This activity initiated a series of orogenies that generally
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progressed eastward deforming the cordillarian geosyncline. A]though
parts of this general activity have been given separate names, many workers
- now apply the name Laramide‘Orogeny to the entire series of deformations.
The Laramide Orogeny also affected the Sonoran Geosyncline. Orogenic
activfty continued into the Cenoéoic Era,
In the middle of the Cenozoic, in the Late Oligocene, the East
- Pacific.Rise .was subducted in the: California trench system or passed
-eastward- under the North American P]ate;=-Whichevér‘occurred, the trench
system ceased, transform movement between the North American and Pacific
Plates was initiated; compression forces were released, and tensional forces
bégan. With the transform movement and related tensional forces, westerh
North America was literally pulled apart. The basin and range block faulting
is the result of this activity. Commonly associated with this éctivity
are basaltic volcanic occurranées.
The geology at Anderson Mine reflects many of these regional
geologic trends. The mine is located in an area that has been marginal
or is marginal to every regional deformation. It was on the northwestern
margin of Mazatzal Land, the southeastern margin of the Cordillarian \
Geosyncline, deformed by the Laramide Ofogeny, and is presently on the
margin of the Basin and Range Physiographic Province.
| The lack of Pa]ebzoic rocks at Anderson Mine is the resu]t of the
area'é position on the margin of Mazatzal Land. Rocks of this era were
either not deposited'or were eroded from the area.
After this iong period of relative qﬁiescence, the Laramide
Orogeny began in the Mesozoic. During thé late Jurassic, the granite on

the northeastern margin of the claims group was implaced. This was the
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result of the Nevadian Orogeny, or part of the Lafamide Orogeny using the
expanded definition. The California trench system was actively subducting
the small plates between the\Pacific;and North American Plates. Subduction
is norma11y associated with felsic to intermediate volcanic activity behind
the trench on the non-subducted p]até. The felsic volcanics at Anderson‘
Mine appear to conform to this general pattern. It is:..expected. that dating
of these volcanics would provide dates falling in the late Cretaceous to '
middle Tertiary.

-. With the cessation of thé trench éystem at the end of the O]igoééne;
Basin and Range block, transform, and normal fauiting began. The lacustrine
sediments have been dated pa]eonfo]dgicaj]y as Miocene and a geochemical
date of Miocene (13 - 14 M.Y.)‘has been obtained fqr the basalt. Thus, lake
beds ake;probab]y early or middle Miocene. During this time volcanism was
waining, however, ashes and tuffs would still have been common.

Drill hole data from the Anderson Mine, shared information with
Urangesellschaft and information obtained from Exxon, Public Service of
Oklahoma and Sohio lead to the conclusion that depdsition of the lacustrine
sediments occurred in a very restricted area. To the north of Anderson Mine
in Section 4, T1IN, R10W, the basalt caps Hi11 2826 and is underlain by the
1Qwer conglomerate. This in turn rest unconformably on the "basement ‘
volcanics". Two possibilities arise: 1) the lake beds were nevér deposited
here,‘or 2) they were deposited and subsequently eroded. Since the lake beds
are thinning rapidly northward, it is felt that the lake beds Were never
deposited here. The intertongueing and 1nterfingér1ng of the "typical” lake
beds with clastic siltstones and medium to coarse grained sandstones to the

southwest and south 1imits the lake in this direction. The relationship of
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coarse-grained lithologies in this direction and the lack of them to the

north in the "typical" lake bed sequence implies that the sediments source --
was from the wést or south. Urangese11schaft drilling has traced the lake
beds and mineraliiationvto the southeast. Public Service of Oklahoma driTTing
to the southeast of Urangesellschaft has encountered {nterbedded(green
siltstones and sandstones and Tittle minera]ization.’ Thus it appears that = .
_ the Tacustrine sedimenfs_weré deposited in an.area.less tHan three miles

wide and only about five or six miles IOnQ. The lake trended roughly
northwest-southeast, generally parallel to thevdoﬁinate Post-0Tligocene
faulting trend of the-area. One further Tithologic implication is of
intefest. The northern and northeastern margin of the lake was probab1y

the Black Mountains, however, they must have been fopographica]]y Tower,

only a.slight bit above the lake beds, as there are no coarse clastics in the
lake sediments along this margiﬁ.

The Tower conglomerate overlying the lake beds attests to the
continuation of basin.and range faulting and development. Erosion from nearby
sources, possibly from the north or northeast, is indicated. Near the end
of Miocene the basaltic volcanics f]owed~a¢ross the area; possibly marking
‘the passage of the East Pacific Rise beneath the area. Normal faulting
continued and the upper conglomerate was deposited. Its very coarse texture
implies very near sediment sources and a very high energy enyironment.of
deposition. The inclusion of fresh basaltic boulders suggest the source

was to the north and that the transporting ageht"may have been the Santa

"Maria River.-
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STRUCTURE

The Anderson Mine Property is located in the Basin and Range
Physoigraphic Province and exhibits fhe general structural pattern common .
to the provfnce. Parallel to subparallel fault blocks with usua11y normal
bounding faults predominate. These féu]ts are often rotapiona] or hinged
and may have experienced some Togitudinal movement. While much of the

'basin.and.range fauTting is on the magnitude of thousands of feét of .
displacement, displacement along faults at Anderson Mine are measured in
tens and hundreds of feet.

At Anderson Mine faulting was active prior to and during the
deposition of the Miocene section (lake beds, lower conglomerate and basalt).
The general 50 to 159 to the ‘south appears to be the result of the recurrent
nature of the faulting and may be in part the result of fault hinging and
rotation of fault blocks. Drag folds are common along many of the faults
and in these areas dips may surpass 200. ’Many:of the_on]ap, pinchout and 1éns
relationships in the Take beds are probably due to or related to recurrent
fauTting. |

fhe rééur;ent and hingfné nature of the faulting makes it extreme1y
difficult to predict how a specific fault will affect the individual u;its
along it; At one point along a fault there may be only a few feet of vertical
disb1acemént.whi1e two hundred feet beyond that point portions of the section
may be displaced several tens of feet: Many of the faults that displace the
lake beds show diminished or no movement in the basalt and most of the
faults die out before or in the upper conglomerate.

Three major fau]ts; the East Boundary Fault System, Fault 1878, and the
West Boundary Fault System are present in the area. In addition to these

are many parallel faults which have 1e$s displacement than the major faults.
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A11 of these faults trend between N30°W and N55°W. Another set of faults
trending more westerly (N65°W) are present at Teast in the south-central
portion of the property. A set trending northeast has been conjectured
by Urangesellschaft and others but has not been observed in the field.

The West.Boundary Fault Systeh includes at Teast two distinct
normal faults. Movement on these-fau1tsjis down to the southwest. Vertical
offset of the volcanic basement across the two faults is approximately
400 feet.  Another fault is-indicated to the southwest which vertically
offsets the volcanic basement about 250 feet. While total vertical offset
~of the basement‘volcanics across the Weet Boundary Fault System is over 700 feet,
vertical offset of the basalt is less than 200 feet.
| Fau]t'1878 in the east-central portion of the properties exhibits
200 feet of vertical displacement near the boundary with Urangeshe]}schaft.
To the northwest along the fault .displacement appears to decrease and movements
appear td be distributed across a zone of faults. The movement along this
normal fault hae been down to the southwest. A]ong the zone of faults,
movement (while generally down to the southwest) has produced horst and graben
feetures. |

The East Bountary Fault System consists of several large fau]ts.
along the eastern and northern portion of the porperties. These faults are
beyond the 1imits of mineralization and therefore, very little is known about
them. In general they are downthrown to the southwest and several of them

probably have displacements approaching a thousand feet.
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MINERALIZATION

Uranium mineralization at Anderson Mine is primarily associated
with carbon. In the typical lake beds carbonaceous siltstone and 1ighitic
facies are preseht. These facies are the primary mineralized zones at
Anderson Mine, and it is suspected that mineralization fhat apﬁéars to be

“unassociated withvcarbonéceous;materia1, may .-in.fact, be associated with such ...
material. This association may be -around the pinch out of carbonaceous
material or with very thin carbonaceous laminae.

Occasional mineralization has also been noted in the basal sandstone
of the lacustrine sediments and in the Tower conglomerate. Carbonaceous
material is known to interfinger with the basal sandstone énd carbon has
been noted in the Tower cong]bmerate. Remobilization of the uranfum has
resulted in the deposition of minera] as fracture fillings around and below
the main mineré]ized zones.

The mineralization is syngenetic as evidenced by the continuation
and offset of minera]izaiion across faults. Carbon tends to immediately fix
uranium when soluble uranium comes :in contact with it. Much of the mineralization -
is at the top or bottom of “the carbonaceous facies, however, mineralization does
occur in the middle of some carbonaceous zones. This later relationship implies
that mineralization occurred during the deposition of the carbonaceous. material.

Silicification of various parté of the Anderson Lake sediments.probab1y
occurred soon after deposition. Devitrification:of the tuffaceous and ashy lake
bed sediments and/or the felsic volcanics Were_probab1y the primary sources 6f
silica. This silicification would tend to lock the uranium mineralization and

protect it from remobilization.
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The origin of the uranium at Anderson Mine presents some interesting

possibilities. |
~ Reyner and others (1956) Suggest three possible origins for the

uranium at the Anderson Mine property: hypogene, ash Teach, and ‘bog deposition.
A fourth possible origin, mobilization across Date Creek Basin is discussed
at the end of this section.

”Reynef et al (1956) cites fie]d»evideﬁceain:favor of'a'hypogene
source and states that: 1) uraniﬁm ore has not been observed beyond the
boundary faults; 2) intense silicification has altered mudstone and 1imesf0ne;
3) Timonite and hematife staining occurs 6n bedding and fracture planes;
4) calcite, chalcedony, sepiolite, and manganese are.found associated with the
west bounding fau]t;“ This field evidence can be interpreted differently.
Drilling data indicates that the carbonaceous sediments also have not been
observed -beyond the boundary fad]ts. This may exp]ain,why the mineral is
localized within the boundary faults. Further, if uraniferous solutions migrated<
up faults, one would expect mineral and grade to be concentrated along the
faults. Subsurface interpretations indicate no such association. Data indicates
that faulting offsets mineralization. Intense silicification is probably a result
of devitrification of silicic volcaniclastic sediments. Bentonite, common in
the area, is also an alteration product of tuffapeous material. Hematite and
Timonite stain on bedding and fracture planes was poséib]y derived from pyrite
associatéd with carbonaceous material. Calcite, sepiolite, chalcedony, and
manganese deposited along this zone, but without associated uranium. . Such
deposits cannot significantly be cited as evidence that uraﬁiferous solutions

migrated up the fault zone.
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"Reyner et al (1956) speculate that two other types of origin are
possible: Iash leach and bog type deposition. Both leaching of ash and
deposition in bog type reduction traps are conceivable.. Reyner further
alludes to a vitrophyric andesite source. Andesite is not commonly a uranium
souce. Silicic volcanic rocks are known to contain anomalous amouhts of
uranium (Love, 1961; Turekian and Wedepohl, Table 2, 1961)....The presence
.. and. diagenesis of the tuffaceous component of the Tacustrine sediments in
combination with adjacent geochemically favorable paludal sediments, provides
a possible ash leach-bog deposition model for the origin and deposition of
uraniﬁm at the Anderson Mine property....The known affinity of uranium for
carbonaceous material (Bredger, 1974) accounts for the ffxation of uranium
within fhe paludal unit.” (Ljung, et al, 1976)

A fourth possibility is that the uranium was mobilized from the
western Date Creek Basin, carried by groundwater across the basin and depdsited
in the réducing environment of the lacustrine sediments. It is interesting
to note that uranium mineralization in the western Date Creek Basin is Timited
to the Artillery Peak Formation of 0ligocene Age.. OverTyihg the Artillery
Peak Formation is the Chapin Wash Formation which is composed of'a1tered (red)
arkosic sandétones. Peirce (1976) suggests correlation of the Chapin Wash and
the Anderson Lake Sediments. Sedimentation at Anderson Mine sdggests a western
or southern source. Groundwater movement »dﬁring the Miocené therefore,.may |
have been easterly across the basin from thé west. Uranium, remobilized from
the Artillery Peak Formation or derived from the same but later source, could
have been carried in soluble form across the basin to the lacustrine sediments
where the reducing environment of the cafbonaceous facies precipitated its
deposition. Other sources (ashes, tuffs, and grahites) may have contributed

to some extent to the mineralization of the lacustrine sediments.
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Support for this source, over devitrification, is implied by
mineralization throughout the carbonaceous materials. If the source had
been from overlying ﬁediménts contafning volcanic fragments, mineralization
_ would be expected only at the top of the carbonaceous zones. Further, if
- mineralization had been tied with devitrification, uranium should be present.
in all of the partings and fractures where silica was deposited. This is not

the case at Anderson Mihe.
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HYDROLOGY

Groundwater in the Anderson Mine area abpears to be controlled by
structure. Groundwater movement appears to be along fault blocks and to the
northwest. Catchmeht and recharge is possibly along the Black Mountains in
the Aso Pass-Tres Alamos area. Groundwater movement may be d{rectediand
~restricted by faults; and fault zones at Anderson Mines, if continuous,
.wou1d be exposed in this area of the Black Mountains. Restriction‘of
groundwater reservoirs by faults at Anderson Mine is indicated in several
areas. For instance, water téb]e levels vary nearly 150 feet between drill
holes AM 405 and AM 424 (SE%, Section 10, T1IN, R10W) which are only 300
feet apart.

Water Development Corporation is compiling an in-depth study of
the hydrology, and information from Dames & Moore's report on pit slope

stabilities may provide more detail on groundwater in the area.
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