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INTRODUCTION

The Anderson Mine Property, 1ocated in Yavapa1 County, Arizona,

~is 45 miles northwest of W1ckenburg The area is Tocated along the northeast

margin of Date Creek Basin and is bordered on the north by the Black Mountains
and the.Santa Maria River. The properties held by Minerals Exploration
Company are mining claims and state minera1 leases in Section 2-5, 8-11, 15 .
and 16, T1IN, R10W and in Section 34 T12N, R1OW.

In 1974 M1nera1s Exp]orat1on Company took an option on the propert1es,
and then purchased them in 1975. Dr1111ng has proceeded from 800 foot centers
to 400 foot centers, to 200 foot centers. To-date, 513 holes including 32
core holes and two geotechnical holes have.been drilled. “

The Tatest driiling program (a 306 hole, 120,000 foot program on
200 foot eenters) was completed tn April, 1977. - This program further
de11neated the edge of the- orebody, ‘extended the known orebody.in the north-

east corner of Sect1on 16, and confirmed the sheet-11ke nature of the

mineralization. Data from this drilling w111 provide ore reserve prOJect1on,

_and,structura1 hydro]og1ca1 and meta]]urg1ca] 1nformat1on 1mperat1ve to future

developmental p]ann1ng

Th1s report summar1zes the geo]og1c 1nformat1on obta1ned from
dr1]11ng programs, field reconna1ssance 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 the Santa Maria Rtver. However, stratigraphy, dip
and faulting play an important modifying role on the topographic expression
and drainage of the area. |

Date.Creek Basin (Figure 1) is bordered by the Black Meuntains
on the north andvnortheast, 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 1ew drainage divide governed 1in paft
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'acCompltsued by three drainages;
the Santa Maria River, Date Creek and Bullard Wash. The south-flowing Big
Sandy River joins the Santa Maria,River'in 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 R1ver Reservo1r becom1ng the B111 W1111ams
River. | | |

Tributaries of Bullard Wash are almost exclusively from drainage

of the northern flank of the Harcuvar Mountains.  The wash is developed

- a]ong the southern marg1n of the basin and dra1nage is due west to Alamo

Reservo1r
Date Creek heads 1n the Date Creek Mountains and courses west-

southwester1y across the near]y bur1ed southern end of the Black Mounta1ns,

and into Date Creek Basin. Near the center of the basin the dra1nage shifts
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to the northwest and empties fnto the Santa Maria River. Most of the
surface drainage of Date Creek Basin is into Date Creek. The Date Creek
Flood Plain is appkokimate]y 200 feet below the basin surface,

The Santa Maria River heads ih'thé mountains above Bagdad,
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 southern edge of the Black Mountains on the

north side of Date Creek Basin. Drainage in this northern portion of the
basin is to the Santa Maria. Approximately 10.m11es west of Anderson 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.

A1l of- the drainage on the Anderson Mine Property.is to the norfh
and northwest into the Santa Maria River, The headward erosion of these
tributaries southward into thé Date Creek.Basin surface has resulted in a
series of subparallel gu]1ies'and ridges frending north to northwest.
Maximum topographic relief at Anderéon Mine is 700 feet. | o

'Faulting (éee Sfructure.below) in the ére@ifrendé northWest- y
socheast and many of the tributaries are developed partially along fault
- traces. The southerly dip and resistance to erosion of the stratigraphic section

~,have_t¢hded_to inhibit the headward migration of the tributariés.
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STRATIGRAPHY

| Within the boundaries of the Anderson Mine claims nine-(9)
informal stratigraphic units have been recognized by Minerals Exploration
Company. From oldest to youngest these are: 1) Crysta]1ine Intrusive .
Rocks, 2) Felsic to Intermediate Intrusions and Flows, 3) Felsic to |
Intermedtate'Vo]canic]astic Sediments, 4) Andesitic Volcanic Flows,
. 5) .Lacustrian Sediments, 6)lLower Conglomerate,  7) Basaltic Volcanic

F]ows‘and Dikes, 8) Upper Conglomerate, and 9) Alluvium (figures 2 and 3).

Crysta]1ine Instrusive Rocks (Jurassic) J

In the extreme northeast portion of the claims group, the Santa
Maria R1ver and its tributaries have cut 1nto a crysta]]1ne basement complex.
These rocks are low in quartz content but are granitic. This gran1t1c rock is
purplish-grey in color, medium to coarse crystalline to/pegmatitic and is
intruded by veins of quartz and plagioclase fe]dsbar with large crystals
oF‘hornblende and b]ack'biotite A sample of the crystalline basement comp]ex
has been dated by the Geochron Laboratorijes D1v1s1on of Kruger Enterpr1ses
for Bend1x F1e1d Eng1neer1ng Corporat1on by the K-Ar method to be Jurass1c
(157.5+-3my). In drill hole AM 515 (Nwa Sec 2, T1IN, R1OW), 35 feet of th1s
granite was encountered. Gamma radiation is two to three times the normal

background. radiation (figure 4).

_ Felsic to Intermed1ate Vo]can1cs (Tert1ary) va

Unconformab]y over1y1ng the crysta111ne basement or in fau]t contact
with it is a series of felsic to intermediate volcanics. Th1s series 1nc1udes.

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 1ight'

gray in color.

Volcaniclastic Sediments (Teftiary) Tvs

Interbedded with and unconformably, over1ying»the felsic to
intermediate volcanics are tuffs, ashes and volcaniclastic sediments.
’ At] 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 ceased, as they are also interbedded
with the overlying andesitic volcanics. o

The most complete section of this unit in the areakis located in
the northeast portion of the claims group. Here the basal part of the section
is composed of white fe]sic'to'intermediate tuffs, thin ash flows or
volcaniclastic sediments, lahar breccias and volcanic bombs. Volcaniclastic
sediments increase upward in the sectioh and the color changes from white
to yellow tan to tan. These sediments include felsic volcanic material
and arkosic sandstbne | |

Many aspects of - these sed1ments (crossbedd1ng, th1n cont1nuous beds,
etc ) Tead to the conc]us1on that they were depos1ted 1n a lake bed ancestral
to the overlying lacustrine sediments.

Where exposed on the surface or encountered in drill ho]es;

these vo]can1c1ast1c sediments exhibit no anoma]ous ‘gamma activity.

Ahdesttic Volcanics (Tertiary) Tva .

| ~. A series of andesitic Vd]canic f]ohs.unconfohmdb1y overlies the
felsic to intermediate volcanics or the volcaniclastic sediments Reyner
(1956) descr1bed the un1t as a fine-grained, ves1cu1ar aug1te andesite 1oca11y

containing ca1c1te f111ed amygdules. The flows are generally purple, red brown,

-9-



gray brown, or gray. In several areas of outcrop they are interbedded by
volcaniclastic’ sediments composed of. felsic volcanic pebbles and arkosic sands.
The andesitic flows have been considered "basement" at Anderson Mine, as no’
minera]ization has been observed in or be]dw them. Before deposition of the
lacustrine sediments, erosion and faulting developed a complex pa]eotopography

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

Lacustrine Sediments (Miocene) Tml

The Tacustrine sediments unconformab1y overlie the andesitic volcanics
over moet 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 341 (SE4% Sec 10, T11IN,
R1OW), encountered the fe]sic to intermediate volcanics or the tuffaceous part
of the volcaniclastic sediments immediately below the‘lacustrine sediments;

Evidence now suggests that deposition of the lacustrine sediments
occurred in a restricted basin (see Geologic History). Therefore, .these
sediments represent time- transgress1ve facies deposited within a narrow,

probably shallow, bas1na1 feature This type of depos1t1ona] environment

'_exh1b1ts comp]ex re]at1onsh1ps between 1nd1v1dua1 fac1es, ]ens1ng out, vertical

and horizontal gradation, 1nterf1nger1ng, etc.

Ljung et al (1976) simplify these complexities by dividing.the
Take bed sequenee into fonr (4) subunits: 1) a basal coarse c]ast1c unit,
2) a mudstone s11tstone unit conta1n1ng 1nterco]ated carbonaceous zones,:
3) a success1on of 1nterbedded Timestones, silicified ]1mestones, cherts
mudstones and s1]tstones, and 4) a thin f1ss1]e foss1]1ferous marker bed

which has been designated the top of the lacustrine unit.

104



The lake sediments include green siltstones and mudstones,
white calcareous si]tstones,'and silty Timestone or calcareous tuffaceous
material. Much of tnis material is si]icifiéd tu varying extents and was
derived in part, from volcanic ashes and tuffs common throughout fhe lake

beds. Also present in the lacustrine sequence are zones of carbonaceous .

~.-siltstone-and Tignitic material. Along the southern boundary with

Uréngesellschaft, drill holes encounter the basal arkosic sandstone.
To the south and southwest the "typical” Take beds interfinger with and
euentually are replaced by a thick, medium to coarse-grained, arkosic
sandstone unit.
A11 of the lake beds facies may exh1b1t some uranium mineralization.

However, the highest grade and most consistent m1nera11zat1on is located
~in the carbonaceous siltstones and Tignitic materials.

- In addition to the organic materfa] in the carbonaceous zones,
. abundant plant nemains.(including twigs, reeds, and small roots) ane present
in the ]acUstrine'sediménts Reyer et a] (1956) recogn1zed abundant s111c1f1ed
palm typé'wood; Fresh water mo]]usks, up ‘to 1> 1nches in 1ength, are 1oca11y
common. Thin laminated calcareous s11tstone 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 disp1ay at the7w1¢ken5urg_Museum.'vThe']eg bone
of a duck found in the unft has been dated as Mjocene byrthe Los Ange]és County
Museum. William Breed (1977) of “the Museum of Northern Ar1zona and h1s
assoc1ates collected foss1ls at ‘Anderson Mine in‘April of- 1977. Inc]uded'in'J
their f1nds were fresh water fish (Eocene to Recent), a camel bone, and'a

rhinoceros tooth (Miocene).

-11-
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Lower Conglomerate (Miocene) Tme

- Immediately above the 1acustrine'sediments a tan to brown
si]tstohe usually is present._ This siTtstene érades upward into arkosic .
sands tones and then into the conglomerate. The unit is composed primariTy_
of arkosic sands and granitic and metamorphic clasts. Minor amounts of
rhyolitic and andesitic volcanic materials are present throughout the unit.
The sandstone and conglomerate may either-be locally well cemented.by
calcite or re]ativeﬁy unindurated. To the southwest where the lake beds
interfinger with sandstones the Tower conglomerate is indistinguishable

from these sandstones.

Basaltic Volcanics (Miocene) Tmb

Basaltic volcanic flows unconformably overlie the Tower cong]omerate
forming erosionally resistant caps on many of the mesas and eroding cliffs.
Ljung et al (1976) describes the bésa]ttas "black fine-grained to aphanitic,
contaihing calcite-filled amygdules, and commohTy jqinted'pera11e1 to the
flew surface"”. The basalt attains a maximum thickness of 120 feet southeast
of Flat Top Mesa and thins to the east where eventua]]y it is no 1onger present.
At 1east two f]ows are present in the western port1on of the property To the
northeast of F]at Top Mesa (NE% Sec 9, T1IN, R1OW) several dikes, poss1b1y
basaltic, have been noted. These dikes cut the felsic to intermediate and :
andesitic volcanics, however,“po'afrect pfpe hes been ebserved to the'basa1tf6
flows from these dikes. Wes Peirce (1977a) of the Arizona Bureau of Mines,

reports_that.a sample of basalt taken at Anderson Mine hear AM 368 (SEk 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.

~-12-




Upper Conglomerate (Quaternéry Tertiary) QTcgl

The upper conglomerate unconformably overlies either the basaltic
volcanics or the lower éonQ]dmerate. The unit is composed of‘cobb1es and,
boulders of felsic to mafic volcanics, and granite and metémorphics in a.
matrix of medium to coarse-grained arkosic sandstone. The unit is weakly

to moderately indurated and is Tocally 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]]uvia1'deposits have well developed caliche zones within them.

~13-




GEOLOGIC HISTORY
- The geologio history_of the southwest United States has been
extremely complex. This complexity arises from the area's situation along
the southwestern marg1n of the North American Plate. The area has been
subJected to repeated orogenies and crusta] deformat1ons

Durtng‘the.Older-Precambrian'era, a broad northeast trending

~geosyncline was dominate across central Arizona. At the end of this t1me

the Mazatza] Orogeny transformed central Arizona into rough]y northeast
trending mounta1n ranges. Accompanying this orogeny was extensive volcanism
and the implacement of many grantitic plutonic bodies:

Erosion greatly reduced this mountainous area during Middle
Precambrian time. HOwever,'centra1 Arizona remained a positive area throughout

the remainder of the Precambrian, and during most of Pa]eozoic and Mesozoic

Eras. | At the end of the Precambrian the Grand Canyon Disturbance resu]ted

in deformation and 1ntrus1on of diabase to the northwest and southwest of

the positive area.

: Dur]ng the Pa]eozo1c Era, the pos1t1ve area. (Mazatzal Land) remained
re]ative]y stable. The Cord111aran Geosync11ne to the northwest and the Sonoran
Geosync11ne to .the southeast of Mazatza] Land became very active and were the -
sites of depos1t1on of thousands of feet of Pa]eozo1c sed1ments Depos1t1on
in these geosync11nes cont1nued into the Mesozoic. | | |

In the Mesozoic the relative movement of the North American P]ate
westward or northwestward increased the compress1ona1 forces on western
North. Amer1ca 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 onogenies'thategenerally
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progressed'eastward deforming the cordillarian geosyncline, A]though
parts of this genera] 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
activity continued into the Cenoéoic Era. |

In the middle of the Cenoaoic, in the Late Oligocene, the East
Pacific Rise was subducted in the California trench system or'passed
eastward:under the North American Plate.  Whichever occurred, the trench
system ceased, transform movement between the North American and Pacific
Plates was initiated, compression forces were released, and tensional forces
began. 'With the transform movement and related tensional forces, western'
North America was literally pulled apart. The basin and range block faulting
is the result of this activity.3>Common1y.associated with this activity
are basaltic volcanic occurrances.

The geology at Anderson Mine reflects many of these.regional'
geologic trends. The mine is 1ocated in an area thatbhas been margina1
or is margina] to every regional deformation. It was on the northwestern
marg1n of Mazatzal Land, the southeastern marg1n of the Cordillarian
Geosync11ne deformed by the Laram1de Orogeny, and is presently on the
marg1n of the Basin and Range Phys1ograph1c Prov1nce

- The lack of Pa]eozo1c rocks at Anderson M1ne is the resu]t of the o

area's pos1t1on on the marg1n of Mazatza] Land Rocks of th1s era were
either not deposited or'were eroded from the area.

.'After this 1ong period of relative quiescence, the Laramtde
Orogeny began in the Mesozoic. During the late Jurassic, the granite on

the northeastern margin of the claims groop was implaced. This was the
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resu]t of the Nevadian Orogeny, or part of the Laram1de Orogeny using the
expanded def1n1t1on. The California trench system was actively subduct1ng
the small plates between the Pac1f1c;and'NorthvAmer1can P]ates. Subductidn
is norma11y associated with felsic to intermediate Vo]canic activity behind
the trench on the non-subducted plate. The felsic volcanics at Anderson~
Mine appear to conform to this genera1 pattern. It is expected that dating
of these.vo]canicvaOuld provide dates falling in the late Cretaceous to '
m1dd1e Tert1ary

- W1th the cessat1on‘of themtrench system at the end of the O]1gocene,
" Basin and Range block, transform, and normal faulting began The Tacustrine
sediments have been dated pa]eonto]og1ca1]y as Miocene and a geochemica]- |
date of Miocene (13 - 14 M.Y.) has been obtained for the basalt. Thus, Take
beds are probably early or middle Mtocene. Duringlthis time volcanism was -
waining, however, ashes and tuffs would still have beér . cormon..

Drt11 hole data from the Anderson Mine, shared information with
UrangéseT]schatt and information obtained from ExxOn,’Public Service of
OkTahoma and Soh1o 1ead to. the conc]us1on that depos1t1on of the 1acustr1ne
sed1ments occurred in a very restr1cted area. To the north of Anderson M1ne.
in Section 4, T11N R10W, the basalt caps Hill 2826 and is underlain by the
lower . cong]omerate " This in turn rest unconformably on the "basement
vo]can1cs" Two poss1b1]1t1es arise: 1) the Také beds were never depositedﬂ
rhere, or 2) they were depos1ted and subsequent]y eroded Since the 1ake beds
are th1nn1ng rap1d1y northward, it is felt that the ]ake beds were never |
'depos1ted here The intertongueing and 1nterf1nger1ng of the "typ1ca]" Take

beds with clastic siltstones and medium to coarse grained sandstones to the

- southwest and south 1imits the lake in this_dfrection. The relationship of
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coarse-grained Tithologies in this direction and the lack of them to'the
north in the "typical® lTake bed sequence implies that the sediments source
was from the west or south. Urangese]]schaft dr1111ng has traced the Take .
beds and m1nera11zat1on to the southeast. PubTic Service of Oklahoma driTTing
to the southeast of UrangeseTTschaft has encountered interhedded green
siltstones and sandstones and 1itt]e m1nera11zat1on Thus it appears that -
the lacustrine sediments were depos1ted in an area less than three miles
wide ‘and only about five or six miles long. The Take trended roughly
northwest southeast, genera]]y parallel to the dominate Post- OT1gocene
faulting trend of the area. One further 1ithologic implication is of
interest. The northern and northeasternvmargin of the lake was probably
the Black Mountains, however, they must have been topographically Tower,
only a slight bit above the lake beds, as there are no coarse clastics in the
lake sed1ments along this margin. . A ‘ v
’ The Tower conglomerate overlying the lake beds attests to the
continuation of basin.and range fauTting and deVeTopment. Erosion from nearby
sourees, possibly from the north or northeast, is.indicated. Near the end
of Miocene the basa]t1c vo]can1cs f]owed across the area, possib]y marking :
the passage of the East Pacific Rise beneath the area. Normal fauTtTng B
continued and the upper conc]omerate was deposited Its very coarse texture
implies very near sediment' sources and a very high energy env1ronment of
deposition;, The 1nc1us1on of fresh basa1t1c bou]ders suggest the source

was to the north and that the transport1ng agent may have been the Santa

"Mar1a R1ver
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STRUCTURE

The Anderson Mine Property is located in the Baéin and Range
Physoigraphic Province and exhibits the general structural pattern common
to the province. Parallel to subparallel fault blocks wfth usuaT]y normal
bounding faults predominate. These faults are often rotationaﬂ or hinged
and may have exnerienced some logitudinal movement. While much of the
‘basin and_range fauTting,jswon-the‘magnitude of thousands of feet of
displacement, displacement - along fau]ts at Anderson M1ne are measured in
tens and hundreds of feet. v

At Anderson Mine faulting was active prior to and during the.
deposftion of the Miocene section (1ake beds, Tower conglomerate and basalt).
The general 50 to.15° 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.alqng many of the faults
and in these areas.dips may surpass 200, Many.of_the_onlap, pinchout and lens
relationships in the lake Beds are prebably due to or related to reeurrent
fau]ting B
- The recurrent and ‘hinging nature of the fau]t1ng makes it extreme]y '
d1ff1cu1t to predict how a spec1f1c fault will affect the individual units
along 1t. At one poqnt a]ong a fault there may be only a few feet of vertical

d1sp1acement wh11e two hundred feet beyond that po1nt portions of the sect1on

may be displaced several tens of feet Many of the faults that d1sp1ace-the
lake beds show d1m1n1shed or no movement in the basalt and most of the
faults die out before or in the upper conglomerate. A
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 less displacement than the majdr faults.
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AT1 of these faults trend between N30°W and N550W. Another set of faults
trending more westerly (N65°W) are present at least in the south-central
portion of the property, A set trending northeast has been conjectured
by Urangese]]sohaft and others but has not been observed in the field.

The West Boundary Fault System includes at Teast two distinct
normal fau]tsr Movement on these faults is 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 vo]canic,basement about 250 feet. -While total vertical offset
of the hasement volcanics across the West Boundary Fau]t System is over 700 feet,
vertical offset of the basalt is less than 200 feet.
| Fault 1878 in the east-central portion of the properties exhibits
200 feet of vertical disp]acement near the boundary with Urangeshe]]schaft.
To the northwest along the fault dispTacement appears to decrease and movements
‘appear to be distributed across a zone of faults. The movement along this
norma] fau]t has been down to the southwest Along the zone of faults,
movement (wh11e genera]]y down to the southwest) has produced horst and graben
features. | '
| The East Bountary Fau1t-System oonsists.of several large tan1ts',"
-along the eastern and northern portion of the porperties. These faults are
beyond the Timits of mineralization and therefore, very Tittle is known about |
them. In genera] they are downthrown to the southwest and severa] of them - N

probably have d1sp1acements approaching a thousand feet.
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MINERALIZATION

Uranium mineralization at Anderson Mine is primarily associated
with carbon.‘ In thevtypical lake beds carbonaceous siltstone and 1ignitic_v
facies are present. These facies are the primary mineralized zones at
Anderson Mine, and it is suspected that mineralization that appears to be
.unassociated with carbonaceous material, may in fact, be associated with such
material. This association may'be aroundthe pinch out of carbonaceous
material or with very thin carbonaceous laminae.

Occasional mineralization has also been noted in the basal sandstone
of the jacustrine sediments and in the lower cong1omerate. Carbonaceous
material is known to interfinger with the basal sandstone and carbon has
been noted in the lower conglomerate. Remobilization of the uranium has
resulted in the deposition of mineral as fracture fillings around and below
the main m1nera11zed zones.

The mineralization fis syngenetic as evidenced by the continuation
and offset of minera]ization across faults. Carbon tends to 1mmed1ate1y fix:
uran1um when so]ub]e uran1um comes ‘in contact w1th 1t Much of . the m1nera11zat1on
1s at the top or bottom of the carbonaceous fac1es, however m1nera11zat1on does
occur in the middle of some carbonaceous zones. This later re1at1onsh1p 1mp11es
that m1nera]1zat1on occurred dur1ng the deposition of the carbonaceous mater1a1

S111c1f1cat1on of various parts of the Anderson Lake sed1ments probab]y
occurred soon after deposition. Devitrification of the tuffaceous and ashy Take
bed sediments and/or the fe]s1c volcanics were probab]y the pr1mary sources of
silica. This silicification would tend to Tock the uranium m1nera11zat1on and

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

Reyner and others (1956) suggest'three possible origins for the
uranium at the Anderson Mine property: hypogene, ash feach, and bog deposition;
A fourth possible origin, mobi]ization across Date Creek Basin is discussed
at the end of this section.

"Reynen et al (1956) cites field evidence in favor of a hypogene
source and states that:. 1).uraninm ore'has not been observed beyond the
boundary faults; 2) intense silicification has altered mudstone and Timestone;
3) Timonite and hematite staining occurs on bedding and fracture planes;
4) calcite, chalcedony, sepiolite, and manganese are found associated wifh 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 faults. This may explain why the minera]_is
localized within the boundary faults. Further, if uraniferous solutions migrated
up faults, one would expect mineral and grade to be concentrafed along the
~ faults. Subsorfaoe.interpretations indicate no such association. Data indfcates
that faulting offséts minera]ization Intense s111c1f1cat1on 1s probab]y a result
of dev1tr1f1cat1on of s111c1c vo]can1c1ast1c sediments. Bentonite, common ]n
the area, is also an alteration product of tuffaceous material. Hematite and
11mon1te sta1n on bedd1ng and fracture planes was poss1b1y der1ved from pyrite
assoc1ated w1th carbonaceous material. Calcite, sep1o11te cha]cedony, and |
manganese deposited along this zone, but without associated'uranium Such
deposits cannot s1gn1f1cant1y be cited as ev1dence that uraniferous so]ut1ons

migrated up the fault zone.
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“Reyner et al (1956) speculate that two other types of origin are
possible: ash Teach and bog type depos1t1on. Both Teaching of ash and
deposition in bog type reduction traps are conce1vab1e. Reyner further
alludes to a vitrophyric andesite source. Andesite is not commonly a uranium
souce. Silicic volcanic rocks are known to contain anomalous amounts of p
uranium (Love, 1961; Turekian and Wedepohl, Table 2, 1961)....The presence -
and dfagenesis of the tuffaceous component of the Tacustrine sediments in
. combination with-adjacent -geochemically favorable paludal sediments,‘provides
a possible ash Teach-bog deposition model for the origin and deposition of
uraniom at the Anderson Mine property....The known afrinity of uranium for
carbonaceous material (Bredger, 1974) accounts for the fixation of uranium
within the 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 ahd deposited
in the reducing environment of the ]acustrine'sediments\ It is interesting
to note that uranium mineralization in the western Date Creek Basin is limited
to the Art11]ery,Peak Formation of Oligocene Age.. Overiying the Artillery .
Peak Formation is the Chapin Wash Formatioh'which is composed of a1tered (reo)_-
arkdsic‘sandstonee. Pefrce (1976) soggests correlation. of the.ChapinHWash'and |
the Anderson Lake Sediments. Sedimentation at Anderson Mine suggests a western
or southern source. Groundwater movement .doring the Miocene therefore may .
haVe been eaeter]y'across the basin from the weet Uran1um remob1]1zed from
the Art1]]ery Peak Format1on or der1ved from the same but later source, could
have been carried in so]uble form across the - bas1n to the ]acustr1ne sed1ments.
where the reduc1ng env1ronment of the carbonaceous facies prec1p1tated its |
deposition. Other sources (ashes, tuffs, and granites) may have contributed

to some extent to the mineralization of the lTacustrine sediments.
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Support for this source, over devitrification, is implied by
mineralization throughoht the carbonaceous materials. If the source had
been from overlying gediménts containing volcanic fragments, mineralization
would be expected only at the top of the carbonaceous zones. Further, if
minefa]ization had been tied with devitrification, uranium should be présent

in all 6f:the partings and-fractures where silica was deposited. This is not

the case at Anderson Mine.
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'HYDROLOGY

Groundwater in the Anderson Mine area appears. to be cdntro]]ed by
structure. Groundwater movement appears to be along fault blocks and to the
northwest. Catchment and recharge is possibly along the Black Mountains in
the Aso Pass-Tres Alamos area. Grdundwater movement may be directed and
festricted by faults; and fault zones at Anderson Mines, if continuous,
would 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 (SE4%, 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 providebmore detail on groundwater in‘the area.
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