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Clay Identification Procedure

In order to prpduqe'aquhdémly oriented clay fraction
for idenfifiéation.pufposés,-the clays were peptized by the
~addition of calgon to fheiwgféfi- sediment mixture and then
centrifuged to‘separate a ﬁérticle size of about two‘microns.
Fof each sample three slides were prepared and x;rayed by the
x-ray diffractometer atjalsbanning rate of one degreé\per
minute. These slides includéd_an air dried, a slide treated
with ethylene glycbl,’and'a‘éiide heated to 250°C. Since no
seven angstrom peaks, corrééﬁbhdingmtq either kaolinite or
'chlorite, were present iﬁ aﬁy air dfied slide, there Was no '=f
need to_heat the clays to 55060, the temperature at which kaol-
inite decomposes.. For the air dried slides, the samples were
scanned from two degrees to twenty-two degrees, while the
latter two were scanﬁed from_%wb'degrees to fifteen‘degrees.
Thé results of these runs_aré”fébulated below,

For the search for Uraniﬁm mineréls, a sample of the
powdered rock was scanned a£ tﬁo_degrees per minute from five
degre%s‘to fifty-five degrees. This procedure did not provide
a posftive identification of any ﬁranium minerals, probably
because their percentage was low in the rock. I woui@ reéommend
a heavy liquid separation ;n Brder to concentrate the uranium-

vanadium minerals if there should be a future need for their

identification.



Sample
AM-51-C
Lo1 -

473-U7k
5k
i3l

AM-79-C
57
63
AM.135.C
299

382

396

Note:

Minerals present
smectite
K.mica
quartz
cristobalite
feldspar

Clay Data

Phases prééeﬁt in

clay fraction

smectite -
K-mica

smectite
K-mica

interstratified clay
K-mica "

smectite = -
clinoptilolite

interstratified clay

interstratified clay

trace smectite (7)
trace K-mica

 smectite -

K-mica
clinoptilolite

-interstratified'clay

Komica

No indication of Uranium minerals.

Smectite/K-mica ratio

8/1

2/1

4/1

b

~trace clinoptilolite (?)

I would suspect that the interstratified clay probably
consists of K-mica and smectite, ‘

Uranium Minerals -- AM-51-G-446
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Union Oil Samples
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The nine samples were X—ra&éd with a diffractometer at a
scanning speed of 2 degrees péf;minute. Thé results are tab-
wlated below. The zeolite clinoptilolite was detected im four
of the samples, It was the only zeolitg found. kZeolites
present in amounts of less then 5-10 wt, % would probably not
have been detected,) The other rock constituents are listed
below by sample in order of rélative abundance based on X-ray
peak heighte, vThérplagioclase‘probably has a composition in

the oligoclasemandesine renge judging from the diffractometer

date.
AM~-51=C _
Lzl 434 Lol

- ruartz montmorillonite quartz
cristobalite plagloclase plagloclase
plagloclase guartz " mica .
mica clinoptilolite ' montmorillonite
interstratified clay mica . cristobalite (minor)

(no zeolites) (no zeolites)
bh73-L74

quaritz

criztobalite

plagloclase

mica .

montmorillonite

ammhibole

(no zeolites)

AM~79=~C

63
calcite guartz
montmorillonite (minor) = cristobalite
mica ? (minor) calcite
(no zeblites) mica (minor)

interstratified clays (minor)
(no zeolites)




AM-135-C

299
calcite
quartz
cristobalite
prlagioclase
clinoptileolite
mica

amphibole

396

guartz
plagloclase —
montmorillonite
clinoptilolite”
cristobalite

mica : :
amphibole (minor)

gt

quartz -

‘plagioclase

cristobalite

mica
montmorillonite
¢linootilolite (minoi}
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HAZEN RESEARCH, INC.

G(jLDEN, COLORADO » 80401

| . 4601 INDIANA STREET
TELEPHONE 303/279-4501

November 15, 1977

Mr. Terry S5, Hellinger, Geologist
Minerals Exploration Company

P.0. Box 2674

Casper, UWyoming B2602

Ret HRI Project 003-10S
Dear Terry, ‘ 1

Enclosed are the results of a mineralogical study of the four.
uranium ore samples referred to in your letter of October 11, 1977 as
(1) AM-51c, 465.5 - 466.0, (II) AM=51c, 440.0 - 440.3, (III) AM-1c,
100,0 - 100.5, and (IV) Surface Sampls,

As already discussed over the phone,{Blectron microprobe analyses
and mieroscopic study show that the uranium mineralization im—the-three
dridi—eore—sampltes consists of a uranium silicate, with a highly variable
uranium to silicon ratio, apparently occurring in intimate association
with carbonaceous matter. The chemical composition of this material

suggests the mineral coffinite and, 4rmafr-attempt-to-—eentismthis-by

x=ray diffraction_analysis, a sample ©f Black, “soety—materiasl—(with a
high-ypanttmrontent-as determi-red—inierachemically) was M™md picked from
the highly mineralized ’c%;bonac%ous, tuffaceous mudstone sample. The
x-ray diffraction film dhduéd nd avidence for any uranium mineral, and
therefore it is concluded that this material is eltqarmxaﬂy1goorly crystal-
lized or amorphous. For this reason, wemgraﬁermtnmr&f -1t as a uranium:

silicate rather than coffinite.

No x—ray diffraction analyseé were attempted on the other two drill

" core samples since autoradiographs showed that the radioactive mineraliza-

tion is too finmely disseminated to obtain a suitable sample for x-ray analysis,
The uranium silicate~carbonaceous material occurs either very finely dissemi-—
nated in the cementing matrix constituents of the rocks or as distinct,
independent, sometimes highly contorted veinlets and irregular patches.

lInder the microscope, using high power o0il immersion objectives, the more
distinct veinlets are seen to be composed of at least two separate phases

which are distinguishable by differences in reflectivity. It could not be
determined whether these differences in reflect1u1ty are due to segreqated
discrete uranium silicate within- carbonaceous matter or not.

The data for each individual sample together with asutoradiographs,
photomicrographs and oscilloscope scanning images is attached.

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
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Fin Sheabovna § Bulecovi

Criteria for uranium deposition in the
Date Creek Basin and adjacent

areas, west-central Arizona ’

By

James K. Otton
U.S. Geological Survey, Denver, Colorado 80225

Uranium in the Date Creek Basin occurs‘principa11y in carbonaceous,

tuffaceous lacustrine rocks of Eocene(?) and Miocene(?) age, the Miocene(?)

occurrences be1ng the more important. Thinly bedded lacustrine siltstones
and sandstones near the base of the Artillery Formation near Art111ery Peak
and in Ester Basin are the Eocene(?) host. They are underlain by red-brown
arkosic fluvial sandstones and overlain by si]icedus algal limestones also
of the Artillery. No uran1um m1nera1s can be observed at the surface;
however,‘dri111ng has 1ntercepted uranium minerals in the subsurface. _A
second anomalous zone OCCurs be;eath another algal limestone in the upper
middle paf% of the formatfon. |

A basal, cohnon]y tuffaceous, lacustrine of f]uvial;lacustfine facies
of the Miocene(?) Chapin Wash Formation js the host for mineralization
"at the Anderson mine, at Lincoln Ranch Basin, and poss1b1y at Black Butte.
At the Anderson mine the Chapin Wash rocks include a lower Tacustrine
and lacustrine- de]ta facies compr1sed of tuffaceous mudstone, locally
carbonaceous, locally silicified: micaceous siltstone; silicified tuffaceous

siltstone, locally jasperized; bjoturbated tuffaceous marl; -and tuffaceous

limestone. The basal facies unconformably overliesa volcanic terrane.



This basal facies of the Chapin Wash grades rapidly upward into a
fluvial facies comprised of calcareous si1t§toﬁe, sandstone, and sandy
cong]omefate.' Plant remains are abundant: root casts, palm logs,
Ruppia(?) mats, leaf trash beds, and thin seams of lignite. These
features show vafying degrees of silicification.

Two end-member types of ore can be recognized at the Anderson mine:
highly si]itified, oxidized tuffaééohs siltstone with abundant plant debris
and carbonaceous siltstone and mudstone with minor silicification. In
the highly silicified ore, U occurs askve;}'fihe Qrdined carnotite and
hematite in jasper and asAuraniférous Silica in massive jasper or in silica
veins. In less silicified ore it 6ccurs as carnotite cement. It also
occurs as carnotite fracture coatings'or disseminations in the tuffaceous
-mudstones adjacenf:fo the silicified ore. In the carbonaceous ore, U occurs
as a urano-si]ica'complex, close to coffinite in composifion,.eitﬁér in
mi9r0~vein1et§ or dissehinéted in orgahié—fiéh si]tsfone (. Sherbourne,
oral commun., 1977).

The Jacustfine section at the Anderson mine. is genera11y'enriched in
U, Li, v, B, Co, Cr, Cu, F, La, Mo, Ni, Sc, Yb, Ce, and Nd ?ompéred to an
"average" granite (Levinson, 1974). L1 and F are highly enriched in the
altered tuffaceous lacustrine mudstone. Ag, As, B, Be, Cu;§Y, W, Ga, Ge,
Ti, and Mo, in addition to u, ére enriched in the carbonaceous rocks. The
trace-metal suite obéerved in the section may have two sources: the
underlying bedrock, especially the andesitic volcanic rbcks,,and the

air-fall tuff.



The hosf rocks at Black Butte resemble those at the Anderson mine;
however,'the tuffaceous lacustrine secf1oh is not as thick; plant remains
are sparsei'and'thevlake was probably more saline, as evidenced by
abundant gypsum. Carnotite occurs in thin seams of black organic~rich
siltstone in a section of greenish-gray tuffaceous mudstone and siltstone.

In the Lincoln Ranch Basin, lacustrine rocks intertonghe with coarse
fluvial Mn-rich sandstones. P1éntﬁréméins are abundant but are 1argé1y‘
silicified. Uranium occurs as carnotite in fraétures and as uraniferous
silica in bedded chert. Tuffaceous siltstone and mudstone beds are
present, but generally are not very thick or continuous. The host rocks
are.fau1ted and folded and 1ie with Tow-angle fau]t contact on older
crysté11inerfoéks.

These observatibns, éoﬁpﬁéd with observations of other unmineralized
1acustrine'séctions-ih‘wésf-centraT'Arizoha, suggest severg] criteria-
important for the'formatibn-éf §ighiffdéht uranium orebodies fn‘TacustriBe
§ecti0ns: (1) the laké'waferévmust have been sufficient]y fresh to allow
the growth gnd_preéervation'of abundant organic matefia], (2) the 1ake must
be provided With urénium--tufféceous debris appears to be the best source,
(3) the basin must persist long enough, and (4) the chemistry and movement
of ground water must allow the'mobilization, transportation,-ahd fixation
of the uranium. The conditions necessarylfor the formation of uranium
orebodies in the f]dviallparts of the Tertiary section appafent]y did not

occur in the Date Creek Basin.
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| STRUCTURE |
"~ Five per1ods of Tertiary deformat1on are recogn1zed in the region. The
: f1rst ev1dence of strong d1fferent1a1 uplift in the reg1on is the sub "Arrastra"
unconformity of the Upper (?) Eocene. The greatest up11ft occurred along a
west northwest treno that near]y‘paraT1els the present Arrastra Mountains.
The second period.of uplift and erosion followed the eruption of.the

e Hag
"Arrastra" volcanics 1atest O]1gocene or ear11est M1ocene t1me During this

b blocit. Fﬁu[/,-rz M&é iex
period, local enclosed bas1ns ?ormed ﬁn the vici t§ of Anderson M1ne These
bas1ns”par 11e1 the present erosional limits of’the M1ocene Anderson M1ne
sediments ward—current—Ffautts—-in the area. |
The third period of deformation occurred following the infilling of.the
Miocene bastns and prior to the eruption of the upper Miocene basalt. Over
200' of offset occurred in the immediate Anderson Mine areé along a'series
of northwest trending normal faults. The greatest amount of displacement
along individual zones js‘in'the southern part of the-mine area. One zone
‘4£€£§ﬁ1222%;$ has - over 70 m of displdacement in the southern mine area, and
ooy Tt Fost Geos |

only 15 m of displacement 2,000 feet” to the northwest The 1ncreas1ng -

displacement to the south is mirrored north o? the Santa Maria River where
o ,’k“‘ B “[ 4t

Thhe coiis - c-‘t(?’ //ft-( /7//7;

cat) L Feeal rofe it -
The fourth period of knﬁzz-={7;h1ch fo]]ows the eruption of-the upSZ%“” : “s

d1sp]acements are reversed

Mfocene basalt is probab]y a continuation of faulting from the previous ﬁab ;E
episode. The general trend(and displacement in analogous to the_prevtous J%f §§
period. In places over 70 m of offset occurs during this period. However, h}g Eg
in the immediate mine area, except for the west-bounding fault (Fig. ),‘ois- ‘#Ei

B ¥
. T 5
p1acements are fp,o ha /Ch s R ‘ } %

The 1ast period of deformation is evidenced by on]y reg1ona1 t11t1ng

fuligretn -3’ Bk v Fherms  lnds - Plrstc e &
‘g¥'the lio- P1e1stocene "older" alluvium. The o]der fau]ts do not’?ﬁp these g%;
younger gravels. - S o o %5

)
. | 2T
B S AR S SR\ 4*5‘4i



CRITERIA FOR URANIUM DEPOSITION IN THE DATE CREEK BASIN,
WEST-CENTRAL ARIZONA

List of non-pictorial slides

. Location map

. Map of ‘basin area:

. Artillery Form;tion Qchematic section

. Schematic stratigraphy of the Date Créek Basin

. Uranium host rock section - Anderson mine |

. Anderson mine section - lithology-geochem composite - U,Li

. Inferred Anderson mine paleogeography



AHdVEO039037TV<d 3ININ NOSHIANY gI¥HIAN!

HONVY VL3NV
ININ NOSHIANY
1SV _—




ANDERSON MINE SECTION
E,___!”I"HOLOGYMGEOCHEM COMPOSITE

SARB SF*_‘”“? S e O N
Y AW QU 100 1000 10.000 R
| @ Li 100 200 3300 © 400
1 URANIUM
> GASTROPODS, PELECYPODS,
OSTRACODS

~ PLANT DEBRIS
. SAMPLE LOCATIONS




cCcCc

URANIUM HOST ROCK SEGTION |
ANDERSON MINE

REDDISH BROWN CONGLOMERATE
sz~ SANDSTONE WITH CG LENSES

et —8S, CALCAREOUS SS WITH SOME
;w2 SILICIFIED PLLANT DEBRIS

SANDY SILTSTONE

SS, CALC SS WITH SILICIFIED PLANT
DEBRIS AT TOP

SANDY ST, CALC ZONE NEAR BASE
—MARL BED -

=E T EEL ST, SS, AND

EF:@~=~MARI BED |

== MS WITH SOME CALC BEDS

| 22— CALC MS

= fﬁ\mgm BED

LIMESTONE, MS, SILICIFIED MS

+—~MARL, TUFFACEOQOUS LS, MS,
=N CARBONACEOUS ST
TUFF BED o
\Ms, SILICIFIED MS WITH SILICIFIED

PLANT DEBRIS MARL AT BASE
i SILICIFIED TUFFACEOUS LS, SILICIFIED
é_f:—f:f__\ MS WITH SINCIFIED PLANT DEBRIS
== \'MS, SILICIFIED MS, ABUNDANT SILICIFIED
Rt PLANT DEBRIS
et AVTHING LS, MS, LOCALLY CARBONACEOUS
' MS, GRAVEL LENSES
SS, SANDY ST, CG AT BASE

AUGITE ANDESITE

v FRESH WATER GASTROPODS
AND OTHER FOSSILS

U URANIUM
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ARTILLERY FORMATION
SCHEMATIC SECTION |

CALCAREOUS SILTSTONE

] CALCARIEOUS SILTSTONE
| — TUFFACEOUS SANDSTONE |
= SILTSTONE, PAPER THIN IN
SR S PLACES, PLANT TRASH LLOCALLY
' TUEFACEOUS, SANDY LIMESTONE,

LOCALLY ALGAL |

TR ONTUFFACEOUS  SILTSTONE
or) L GREENISH ARKOSIC SANDSTONE

r o

s ~WELDED TUFF . B
L GREENISH. ARKOSIC _SANDSTONE
“LFUFFACEOUS SILTSTONE

= = [ LIMESTONE, LOCALLY SILICEOUS.

e ALGAL -
G ted NTUFFACEOQUS SILTSTONEZ

BROWN ARKOSE

=3 -3 @ 0 -

— GRANITIC GNEISS -
U-URANIUM

A-ANOMALOUS

o : AGGREGATE THICKNESS
co 700-800 METERS

bt b e e e
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Location Map.

Artillery Peak-~Date Creek BRasin
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CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH +« SALT LAKE CITY, UTAH 84115 « (801) 485-0711

ANALYTICAL REPORT FOR:

. ) i OUR

finerad Exploration Uompany NUMBER #9330

Eo O Hox 2674 DATE Hov 18, 1677
Casper, Wyoming 82602 Mo
Sexi-nuantitative spectrbgraphic srelyses : < = less than

AN-BBC(726-727)  AN-260(735-7%0)  AN-26C(7M0-741)  AM-BOC(630-631)  AN-113C(298-299

Fe % 3.0 2.0 2.0 1.5 1.5
Ga % 1.5 1.5 5.0 3.5 1.5
Al "; 5-0 ’-I'-O 4-0 L},'S atf’
™ 7 2 o2 o2 - o
Ag D <z 1 < 1 < 1 < 1 < 1
Ay < 1D < 10 < 10 < 10 < 10
As < 500 < 500 < 500 < BOO < 500
B «< 10 < 15 < 10 < 10 < 10
Ha < 200 < 200 < 200 < 200 «< 200
Se 2 < 2 < 2 «< 2 < 2
EL < 10 < 30 < 30 < 30 < 10
aa < 100 < 100 < 100 < 100 < 100
Co 30 10 19 20 20
O 70 20 20 1in 20
{n Vit 200 200 b 200
Ga, 10 10 < 10 < 10 < 10
Ge < 20 < 20 < 20 < 20 < 20
1a ‘ 80 < 50 < 50 < 50 < &80
Vin 300 100 w0 100 100
Mo < 10 < 10 < 10 250 200
N < 50 < 50 < RO < 50 < 50
N1 40 30 20 L0 40
Y 20 30 24 28 19
3 < 100 < 100 < 100 < 100 < 100
Yo < 130 < < 30 < 0 < 30
4n < 10 < 10 < 1D < 17 < 10
S < 100 200 400 200 100
™ see above
¥ a0 1a0 100 o200 aaly
W < 100 < 100 < 100 < 100 < 100
Y 30 < 10 < 10 < 10 < 10
in << 200 < 200 < 200 < 200 < 200
o 100 100 200 200 300



e T page 2 - 80%0

AF~113C{ 299200 ) Al-T1RG (330~ Ye0) AF=17130( 4 0=-31) Ar-1390(118-110)

P 1.5 Lo 2.0 _ 6
de 1.0 4.0 2.0 2100
02 05 <02 e

.0 7.0 3.0 ‘ 1.0
'J:“ '7 .L" ‘3

Az ppa < 1 < 1 < 1 « 1
A1k - A0 < 10 < 10 < 10
55 < 50D < 500 < 500 < 500
< 1D 29 20 20
sa < 200 < 200 < 200 < 200
Le < 2 < 2 < P22 < 2
31 < 30 < 30 < 30 < 30
-8 < 100 < 100 < 100 < 100

Lo 10 - 2n 10 20

Pl

C 30 100 70 20
“u A0 yls) 200 300
Ea_ < 10 10 < 10 < 10
e < 20 < 20 < 20 < 20
La < 80 T e 5) < 50 < 5
“in 20 500 150 50
o < 10 150 10 200
\b < 50 < 50 < R0 < 30

e 10 1n 10 10

b < 100 < 100 < 100 < 100
=€ < 30 < 2 30 < AN
~1 < 10 < 10 < 10 < 10
&2 200 500 100 500
v B0y 00 250) 209
\»r < 100 < 100 < 100 < 100
! < 10 < 10 < 10 < 1D
in < 200 < 200 < 200 < 200

g 200 500 200 300



page 3 = H930
CVSIS

L1380 ( 38905 Al G340 -3R2 ) Abi=1400 7102.393)

1.5 50 3.0

5.0 2.0 2.5
o2 oﬂé .36

2.0 Tl 4o

.1_5:’ ® Lo .15

Agr pom < 1 < 1 < 1
An < A5 < LG < 1D
Az < 500 < 500 < 500
B < 10 < 10 < 1)
da < 200 < 200 < 200
e < 2 < 2 < 2
B < 3 < 0 < 10

100 100
G 10 ‘ 20 ‘ 10

S 20 i 39

Cu 200 ‘ 100 100

P
A
A
A
Eo
o
)

e < 20 < 20 < 20

8 < 50 < 3D < BN
Hiry &0 200 100
] < 10 «< 10 En
A < 50 < 50 < &0

H1 20 ap - 20

h 15 20 )
100

5 < 100 < 100 <
fite < < = 70
£ < 10 < 10 < 15

s 4 00 200 160

v &00 150 250

W < 100 « 100 < 100
i < 1D < 10 < 10
< <&

200 200 200
x 100 : 200 100

A

s o g
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CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE GITY, UTAH 84115 « (801) 485-0711

ANALYTICAL REPORT FOR:

‘ OUR
¥inerad Exploration Company NUMBER 8930
P. 0. Box 2674 DATE Kov 18, 1977
Casper, Wyoming 82602 ' CUSTOMER'S
Seni-quantitative spectrbgraphic analyses < = lasg than

e | Vi o et
Fptdod a wray o 4 ;rmu-;:"r( Cavde g Y JE .

<3 S d :
AM-RBC(726-727)  AM-26G(735-736)  AM-260(750-741)  A-49C(830-631) Ari=11.30(298-299

Fe % 3.0 2.0 2.0 1.5 1.5
Ca % 1.5 1.5 5.0 3.5 1.5
Mg % b .02 .02 .02 < ,02
Al % 5.0 b.0 4.0 .5 4.5
TL % 2 .2 2 3 oL
Ag ppn < 1 < 1 < 1 < 1 < 1
An < 10 < 10 < 10 < 10 < 10
Asg < 500 <2 500 < 0O <z 500 < /00
B < 10 < 10 < 10 < 10 < 10
Ba, < 200 < 200 < 200 < 200 < 200
Be 2 < 2 < 2 < 2 < 2
31 < 30 < 30 < 30 < 30 < 30
ca < 100 < 100 < 100 <2 100 < 100
(o 30 10 10 .20 20
© Qr 20 20 20 10 20
- Ou 70 200 200 : Loo 200
v G, 10 10 < 10 < 10 < 10
Ge < 20 < 20 < 20 < 20 < 20
La 80 < 50 < 80 < 50 < 50
Mn 300 100 100 ieo 100
© e < 10 < 10 < 10 250 200
Nb < 50 < 50 < 50 < 50 < 50
S NL 40 30 20 LQ %40
v Ph 20 30 20 28 10
oh < 100 < 100 < 100 < 100 < 100
3o < 30 < 30 < 30 < 30 < 30
3n < 10 < 10 < 10 < 10 < 10
W <2 100 200 oo 200 100
T4 see above
v 30 _ 150 1006 [00 Lon
W < 100 < 100 < 190 < 100 < 100
ooy : 30 < 10 < 10 < 10 < 10
Zn << 200 < 200 < 200 < 200 < 200

v 100 | 100 200 200 200



Cavlbon, 53t FERT IR AT T

AM~113C{299-300) AM¥1130(?'é—140) AN=-1130( %0-31) AM-119G(118-119)

et

Fe % 1.5 4,0 2.0 .6
Ga. Gg 100 @.0 2-0 >10.0
Hg % .02 | .05 < .02 .03
a1 % N ' 7.0 3.0 1.9
L% N 7 N o3
Ag ppn < 1 < 1 < 1 < 1
Au < 10 < 19 ’ < 10 < 10
Ag < 500 < 500 < 500 < 500
B < 10 20 20 20
Ba < 200 < 200 < 200 < 200
He < 2 < 2 < 222 < 2
Bl < 130 < 30 < 30 < 30
td < 100 < 100 < 100 < 100
Co 10 20 10 20
G 30 100 20 20
Cu 300 400 200 300
Ga < 10 10 < 10 < 10
Ce < 20 < 20 < 20 < 20
La < 50 < 50 < 50 < 50
¥n 80 500 150 50
Ho < 10 150 10 200
Nb < 50 < 50 < 50 < 50
ML Lo 50 40 20
b 10 10 10 10
Eb < 100 < 100 < 100 < 100
fjc < 30 < 0 < 130 < 30
I < 10 < 10 < 10 < 10
5T 200 500 100 500
v 400 300 250 200
i < 100 < 100 < 100 < 100
! < 10 < 10 < 10 < 10
an < 200 < 200 < 200 < 200
o

200 500 300 300

r . " .
Cavl - 3 e !;%s,z.i ;Vﬁ“""l Yorehy | (,:( [ T



page 3 - 8930

Ao P / ! , i
h”’." dei, ' braey ix it fovin bt “’J Fmeds G gd

AK~135C(384-385)  Ap~159C(381-2382)  AN-1400(392-393)

Fe % 1.5 5.0 3.0
Ca % 5.0 2.0 2.5
Mg % .02 06 06
Al % 2.0 7.0 b0
T % ' 15 2 «15
Ag ppm < 1 < 1 < 1
Au < 10 < 10 < 10
As < 500 < 500 < 500
B < 10 ‘ <10 < 10
Ba. < 200 < 200 < 200
Be < 2 < 2 ‘ < 2
Bi < 130 < 30 < 30
Gd < 100 < 100 < 100
Co 10 20 10
Cr 20 ) 20
Cu 200 hRel¢) 100
Ga, <. 10 10 < 10
Ge < 20 < 20 < 20
La < 50 . < 80 < 50
i én 200 100
o < 10 < 10 a0
b < 50 < 50 < 50
I 20 30 20
h 15 20 20
&h < 100 < 100 < 100
e < 30 < 3 < 0
Sn < 10 < 10 < 10
o 100 . 200 100
v 600 150 250
i < 100 < 100 < 100
¥ < 10 < 10 < 10
Zn < 200 < 200 < 200
S 100 260 100

e ~
[0, ntthont

ﬂ/t/ (
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Head Office:

P.O. Box 54945

Los Angeles, California 90054
(213) 486-6929

Minerals Exploration Company

P.O. Box 2674
Casper, Wyoming 82602
Telephone: (307) 234-7331

izl
MINERALS

September 8, 1977

Mr. R. J. Broadhead

Chemical and Mineralogical Services
445 West 2700 South

Salt Lake City, Utah 84115

Dear Ray,

Enclosed are twenty-three samples to be analyzed as designated on the
accompanying sheet. Please return to me all pulps and rejects which
remain after analysis. If you have any questions, please feel free to
contact me. '

~ Sincerely,
/,, S 4/(0““/

Terry Hellinger O
Geolo 1st

(

TSH:ct
Encl.



CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 -

SAMPLES FROM:

*
INC.

REJECTS
PULPS

SEND RESULTS TO:

save [ piscarp []
save [Z] piscarp []

R

C=
DC =
S =
SS =
Other

rock

coret

soil

stream sed.

drill cuttings

CUSTOMER
NUMBER
CMS
A NUMBER
DATE ]
e o) SHIPPED a
4 i DATE
AL ) RECEIVED
SAMPLE
SAMPLE NUMBERS ANALYSE FOR: TYPEX ASSAY | GEOCHEM REMARKS
,/J / 7 [ /| /e {
7 4 L) A
[ /30-)2) Y
‘ # =) »
2 - :
| i / (25 ; :
;' - (7 , T ; fil
PR A e, 1 (
({x}h‘,» I / ',[- {1 yv
AM- y [ ( ,
1‘/:‘; ! [0 ; , [ E {
j } : ,,3 ik //, [f ! 7
{ i z( { O Lo {a O A
g 44 / [ / (]
i A L ¥ EX
"';", / ‘:." l 2 {J b { i {o
: ‘cg 4, 726 Bt
/ Tad
1 X A ‘
4 ( ]2 o 1149 ] i |
At~ : Uz o ‘

TOTAL NO.
OF SAMPLES

GEOLOGIST:

(801) 485-0711




*

S INC.
CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 . (801) 485-0711
SAMPLES FROM:
s ‘ iy CUSTOMER
( L A NUMBER
i/ / CMS
/ Ml , NUMBER
i Sy , DATE
# 0,0 SHIPPED ¢
DATE
(s pe Ly RECEIVED
SAMPLE
SAMPLE NUMBERS ANALYSE FOR: TypEs | ASSAY | GEOCHEM REMARKS
” § /! “ il { (
| w ) f ¢ ;; \, { f.v
/| W & { 6 ¢
REJECTS SAVE pISCARD [] R= rock TOTALNO, 7
PULPS save [ piscarp [] C= core - e

SEND RESULTS TO:

DC=  drill cuttings
S=  soil

SS=  stream sed.
Other

GEOLOGIST:



CIVISIK.

CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH

- SALT LAKE CITY, UTAH 84115 - (801) 485-0711

SAMPLES FROM:
. CUSTOMER
'72'/5 <y S ’ //!—’L.L//v‘ (ER NUMBER
/l'/}/u ELALS Expraransn Oe. %;BER
PO, Bex 2674 ]S)E?ITI;IIS’ED /E=[7-77
CasPrer / Wy Breoz RECEIVED
SAMPLE NUMBERS ANALYSE FOR: Sﬁ%‘gf ASSAY | GEOCHEM REMARKS
AM-sic 377-37% s Vo 5, Ma L'IM°s5(,‘,i-,._n ')c(ovsamc) o)
AM‘SI [ 378379 as above v
AM-s1c 379-380 Y . I
AM-Sic 3go -39 t b h
AM—s1e 3%j-382 L -' T
AM-Sic 382°3&3 . . )
AM-ST1¢ 383 - 384 s " :
AM-Slc 384 -3u5 h " \
AN-Sle 285~386 " z W
A’I’l'\ -S e 386397 7 i |
An-Slec 38 7-348 - " Y
Am-51c F58~359 " v 1\
AMm-S\c 389-37D I i \
AM-Sic  390-39 ' b I
AM-slc F91-392 " " Y
Am- &1 ¢ 372~39% " v 1
AM~Sic  373-3p4 v v h
AMSe  #94-39s | Mali Mo, Crorpunicy "
AM-S e 375 -396 a3 abeve Vi
PN [ 98 -397 " " 'y
REJECTS save I piscarp [ ) please reburn  R=  rock IR
PULPS save [K] biscarp [ ) - @g»g': O tings OF SAMPLES
SEND RESULTS TO: | _ S=  soil
V) inera Is Exp hratron Lo isu;r HOSET &L
PO Box 267F
Cas Fur ) w Y 82 fb.c“ r R \2 -
Atn . 1.5, Ii&(, \ W\B) (o __T_,Z./l/‘ui é.,# / 4 /A (S
GEOLOGIST: / ,.;)




CVSIK.

CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 - (801) 485-0711

SAMPLES FROM: Pa cn 2
et : CUSTOMER
£ S5 /“/ ELLipPbe i’ NUMBER
Hinerale Exp) Co
0. 1Rox 26 7Y/ SHIPPED JO~17"77
(::}/ig(f;?(” r /U) }/ | &472 o2~ EEA&EIVED
SAMPLE NUMBERS ANALYSE FOR: e | assay | GeocHEM REMARKS
Am-5/c (377-398) | Mn, ’*",MO} C(m‘ﬁaniq C
Am-S7/c 398 ~399 a5 about a
Amis e 399 ~ o0 . .
AM-57, 400 -4y TR "
Am-E)c 4oi Yo L g st
dnsi_dwgs | ..
AN -5 ¢ 423 - o9 L 1 b
AM-Sie 4o o5 ] . u
MSTC oo . :
MSic  don-wr . ..
AmM-$1c Y07- 493 . " I
An-Sic Y0549 . h
Am-sic  409-4n " h 2
A‘W\"S'\g 410 4y " " (
AM-sS)c  4l~ep2 ’ " I
Am-sic 42473 . N "
M-St H3yrp | PN gy |
AmM-S I Y445 as  aboye ‘
Am-Sic 45~ “ i "
AM-Slc. Y -417 b v e
REJECTS save 4 piscarp [] } Please Rerus R= rock TGTAL NG,
PULPS save [X] piscarp [] 38 RETHEM. 0= oo OF SAMPLES
- DC=  drill cuttings
SEND RESULTS TO: S=  soil
o SS=  stream sed.
2 b ,:.’(f.(flféﬁli;b B

, oty
GEOLOGIST:




CVISIK.

CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 - (801) 485-0711

SAMPLES FROM: Pace 3
7/ » CUSTOMER
/gﬁ/\\/ / CLLINGER NUMBER
. — R ( " cMS

/{”///l/é: /CHLS C XPL-OICH //0/'\/ 2O, NUMBER
A = DATE .

7O Hox 26 % suireeD /O -/ 7-77

b . , & - e DATE
C%-’g’/ = [,(,/ }/ B) 260 2 RECEIVED
[
SAMPLE NUMBERS ANALYSE FOR: S?%‘;EE ASSAY | GEOCHEM REMARKS

Am - .‘)"IC 4_/7 ‘113 Uz0,,v305 Mn Ls Mo)s“zrd_ " 3 wt'gl’n 9 C
Mi-51c  430-4g 43i as_absg !
Am-51c¢ 431- 432 R "

AM-S I ¢ 432~ 433 ¥ - i
Am-S1c 433~ 43¢ H. ° "

Am-slc 434 435 o - 5

Am-S1c 435~ 43, d .

A -Sic 430 - 437 oW "

AM -Slc 437 - 438 H b o
AM-STe 438 - 439 M")L;»M") C(orﬂan'.c) T
AM-Slc 439440 as above "
Am-Sic 440 - 44 W Na0s, M i Mos Ly (a*yt“-\ ) "
,A M-Slc 44 - 442 . as abovt i

A/W\ S//L If‘/z’ 443 N‘“,“ |N\o ) C(or‘gaa\:c‘) "

A —Sle 493~ 4 as above "

AM-sI(C Yupy - 495 . B
A "'L"L Y5 - 44 ) § .
Am-S Y~ o " 2 ,

AN~-Sic 4¢] - HE " " "

J\W\ ‘S)( ¢I/F _¢¢7 l—ijO&Vl‘n /Vlﬂ L NO A(j 8 \) ‘ (or ‘i”"") G

REJECTS SAVE @ DISCARD [] 2 Pluase etwrn R=_ rock TOTAL HO,
PULPS SAVE @ DISCARD [ &= core OF SAMPLES
DC=  drill cuttings
SEND RESULTS TO: S=  soil
SS = stream sed.
611701/“(’ “(é//{‘; S Other

b, S, /,Z/AV\-— aaaa

GEOLOGIST:




CIVISI.

CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 - (801) 485-0711

SAMPLES FROM: pﬁ\(—'. € 4

s . . CUSTOMER

[eery S, Mewww e’ NUMBER

e CMS

Miveteits Exproesrion Co, NUMBER

— , DATE —

L0, Box R67Y suippep (© < /T7-77

0 (Y o DATE
C ASPeER L0y RECEIVED
[4
SAMPLE NUMBERS ANALYSE FOR: SORLE | Assay | GEOCHEM REMARKS
U400 V20, ,l.‘.,M Mo S ¢ =

r/] /M ”:S'L 449- 450 il ™ ojscrdal)' (uryeain)

AM-5 ¢ 450 -45 os above (

AM-sic 45) -452 . . i

AM-5 )¢ 452-453 I . I

AM-Slc 453-454

AM-S1 ¢ 454458

A\ Sl 45545, . " I
/*W\ ~Sl¢ 451457 u ! N
AM-Slc 457 ~458 " ! 0
Am "S’L 453.,-4}5.7 L L "
AMm-<le 459 440 B ! I
A/M" 5l Ais0 =444, | " " "
AM -S[c  4ei-40 " " E
AM-5Tc  aup-q0s [P0 *  © -
A~ Sle 463 -4oa M n, l-"'LMO, C (organic b
A M~-5|c 4t ~4us @s aboud "
AM —5— ] C 465 46 b "".J‘“Ei Y V2ls "’M."M")g(iohi))q(or&m‘b Y
AM-51. Yol o7 as abovi_ "
AM- < 47469 b “ -
ANM-<Ilc  HB-ey " o W
REJECTS save [X] piscarp [] Please yelurn R 1k N————
PULPS SAVE IX DISCARD [ ] C= core OF SAMPLES
G DC = drill cuttings
SEND RESULTS TO: S= soil
) SS = stream sed.
Same as abo< Other

‘ ;< /¢
GEOLOGIST: /

e
JJ



CIVSIY..

CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 - (801) 485-0711

SAMPLES FROM: ’?(2{;2__‘ 3
CUSTOMER
/ N —
=43 =, /«/ ECl)REGEL NUMBER
. D CMS
/t///i/éﬂé’#Z s Exrioraror) Co- NUMBER
—> DATE P
Fr D %wx R b7 sueep /O ~/ 7= 77
aF . < o DATE
C AS PeER. Y, Y 8262 RECEIVED
7
SAMPLE NUMBERS ANALYSE FOR: SAORLE | Assay | GEOCHEM REMARKS
A' ,‘V\" S{L 4h<' "'\'70 M".‘l L'{ ,14(); Cllji_l;ﬂvhc)
AMS | 470471 as above
A’M‘ $le 471472 Ugog VaOy, Mn,l“,/"h,ér&,“/)) tovjenid)
AM-Sie 47473 a5 _abore
Am-sic 473 - 494 " "
AM'SK 419-45 1 "
b0 V0. Mn iy Mo C
AM435c 452453 |77 TETTT O Gl iy
AM-135¢ 453~ 4sy as  above
Ath-135¢ 459 - 455 : -
Ar~13.5¢ 438 - 4S5 " "
Am~13 S¢ 4SL . 457 M "
AM=~13 §¢ 457-95¢6 :
AM -5 458 - 459 ) "
AM-v3s¢ 457 ~4wo " !
Am-135% e " "
AMA3Se  4bl-4e2 f v
AM-35c  Por-4u3 " "
A -135c 903 4w ] '
AM-125c¢ R4 "
REJECTS save (4 piscarp [] Plase. redurn R= rock TOTAL NO.
PULPS save ] piscarp [] C= core OF SAMPLES
DC = drill cuttings
SEND RESULTS TO: S=  soil
SS = stream sed.
Other

.Dﬂme, as CL//’&'L'“L/’

| T B

GEOLOGIST:




CIVISIY..

CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 - (801) 485-0711

e‘f j
SAMPLES FROM: e — ls
) . CUSTOMER
[eeey S. Hewiveer NUMBER
: . ‘ . : CMS
Muweosals € A Le wt\) v (o, NUMBER
< Y DATE —
’—D. Q ’ \DZD C,]?(, l\.“’ 7(‘{ SHIPPED /C:3 - [ ’) = ’ =7
9 o DATE
C QD 20Ty U\) Nl g; 2 @ RECEIVED
N 7
SAMPLE NUMBERS ANALYSE FOR: Sﬁ%’;ﬁ": ASSAY | GEOCHEM REMARKS
AN\ IS§‘\ 46S ~ 4 l\'\ n \ L‘ iMD) C Car‘sﬁﬂfi\ C, Z'
— i ’ i(
AM-(35 b ~409) as  aboul )
-i35¢ 467 -448 : e 0
’}Wﬂ ~) 2S¢ 468 - 469 i i el
AM = '3§L 469 ~470 1 el [
Am-13 S 470 -4 o e e
Am—13 §c =492 X . X
AM-135c 47423 u ‘ o
AMA3< 493474 ‘ X r
Am=-135e 474 -475 I Y "
Am-3se  A4r 47 t X
ﬁ. M- 135¢ 4N ~4-77 i 0 ;
& L)) \A(t
Am-i 28 AN . 473 UsCy V057 Maki f )S(H e
f’b“"“\ 35« 478 ~479 as abovd "
AM135¢c 41 -440 n__» ]
AM35.  9B80.46/ , "
AW\'\‘SSI "}8)‘181« 0 ¥ \
A:‘V\~ \3 Se 42 2~ ‘/673 I b W
Am-\3S¢ 485~ 48/ " :
SRR save B piscarn [1- P[ws« 3 I«u W = rock TOTAL NO.
PULPS save [X] DpiscArD D core OF SAMPLES
DC = drill cuttings
SEND RESULTS TO: S= soil
SS = stream sed.
Other

@S

a /’(‘?»’fl’L

/Zw S /\/@,/ mf\h\

GEOLOGIST:

U
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Minerals Exploration Company

P.O. Box 2674
Casper, Wyoming 82602
Telephone: (307) 234-7331

UnN@n
MINERALS

October 11, 1977

Head Office:

P.O. Box 54945
Los Angeles, California 90054
(213) 486-6929

Mr. Roland Schmidt
Hazen Research, Inc.
4601 Indiana St.
Golden, Co. 80401

Dear Roland:

Enclosed are four samples for radioactive mineral identification. The
following is a very brief description of the samples. Beta and gamma
values were obtained from our GEOCO Beta-Gamma scaler.

(I) AM-51c, 465.5-4666.0, blk. carbonaceous '"tuffaceous" mudstone;
beta = 4794, gamma = 502

(II) AM-flc, 440.0-440.3, gry-buff calcareous "tuffaceous mudstone;
beta = 845, gamma = 252

(I11) AM-1c, 100.0-100.5, buff "water laid tuff";
beta = 676, gamma = 228

(1v) Surface sample, gry-grn silicified tuffaceous mudstone with
secondary yellow oxide "uranium" mineralization;
beta = 3446, gamma = 564

At this time we only need the radioactive minerals identified by the most
rapid and inexpensive method readily available. If there are any questions,
please feel free to contact Jack Sherborne or myself.

The information obtained from this study will be incorporated into a paper
written for the annual AAPG meeting. Therefore, we would appreciate a
pnone call as soon as the results are available.

Thank you.
Sincerely, \%é/géy/
Terry S/ Hellinger
Geologist

TSH:ct

Encls.



d Offie: ~
. Box 54945
Angeles. California 90054
3) 486-6929

Minerals Exploraﬁdn ‘Company

P.O. Box 2674
Casper, Wyoming 82602
Telephone: (307) 234-7331

LHERLEDIN .
MINERALS

. October 17, 1977

Mr. Ray Broakhead

CMS Inc.

445 West 2700 South

Salt Lake City, Utah 84115

Dear Ray,

Enclosed are the 118 samples requiring analysis indicated on the
accompanying sheets. These samples are critical for a uranium
paper to be presented at the AAPG annual meeting. We therefore
need the results as soon as possible (i.e. mid Nov.). 1If you
have any problems or questions, please feel free to contact me.
We would also like any of the remaining samples returned upon
completion of the analysis.

I hope you are not too busy to fit these samples in. I do
realize that it has been a very busy field season for most
companies. Thanks again.

Sincerely,

~_// i/’ ¥ 4 .“
~Llrag L L., N
/ AL

Terry S-.” Hellinger
Geologist

¥

P.S. Two boxes were sent via U.P.S. containing
box 1- AM 51C samples
box 2- AM 135C samples

7}/ é Bol- 485-0711



Lot

, _ , ¥ Cost
Ty Vg Mo L M B ) ot oo
Jl- , m M 1 3" | " C ‘ | 580.00
JlT . " S O O 7Y 182, 00
i A I o O 0 O I 0 I R ' 219800
v ' ' ' " 1IC| Gb 205300
A N B Y Y I K N 243,00
m | 1} v S . 2“7/:00
mﬁ " , 1" ri ,If ) 7// , v 1 S ' 22(_//'00
I‘ o ol o r vt f 5

(*‘ dots ne piclucle Mﬁfﬂt‘? P >

, /5/54m/ or 10D dhscount
C)OS % érfa pé ﬁéWj}_ g

rlsOz | 300 86 wh! sim

v Vpos' Swo 3? 774& ‘/W/; ,ﬁ/ﬁw’/ 17t // ‘94'/: // 0, ['01// 5({,,}.!)
v Mo 1&2 | m:e/:a» .

v Ly 500 ‘f

Y Mn0 1,50

|
T d (orjamc\) 600 N ‘
“S(utel) 400 |

G0 sp0
a0 s50 |

‘ MSO 00 |
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correlated with part oﬁ(&asky and webbers/&p. -, 1949) Artillery Formation in
the Artillery Mountains (Fig. 1).

"Arrastra Volcanics"

Northwest of Anderson Mine the "Arrastra Volcanics" rest with up to 35
,‘,W~
degrees of discordance on’basal Tertiary rocks in section 30, T. 12 N., R. 10 W.,

(Fig. 2) . Further east the volcanics pest directdy on pre-Cambrian rocks.

)

phiedl LK/

The "Arrastra" succession consists 1 of coarse andesitic flows, agglomerates /
\F‘*t'c 0% w"‘*h tﬁ’t““% {‘,ﬁwé fd»}v}h : : (

and volcaniclkestde, det'volcanic conglomerates, sandstones, basaltic flows, and o

dacitic tuffs(%?é‘ﬁTEE‘EBﬁmﬁﬂ”Tn"parts*of"thE”TEgﬁUﬂﬁ An eastward thickening o#”

the successien; associated with an increase in the abundance of flows suggests

mest of
a local source felwspapt=ofs

Three dacitic domes g located between
Anderson Mine and the Santa Maria River contributed large quantities of Tight
veleani s
gray tuffs and agglomerate to the "Arrastra" seetion (Fig—2). To the west, the
section contains more reworked volcaniclastics and fewer flows. An upper Eocene
or Oligocene age is suggested for the "Arrastra Volcanics" based on their
relative stratigraphic position.
W
Following "Arrastra" volcanism over 120 m of ¥eeal relief’developed in the

vicinity of Anderson Mine,, prior to the deposition of the Tower Miocene sequence.

Lorniidl brcald tpoyrip 4 o b g A
" The resistent andesitic volcanics contributed-by-uphetding tepoegraphy near
b ,Set.'fi )

volcanic centersq bet normal faulting and tilting of the -bassm may have contri-
fi buted to the development of local paleo-depressions in the eastern part of the

| Date Creek Basin?} The coincidence of local paleo-channels and enclosed paleo-

depressions with younger faulting, and the association of lower Miocene deposi-
tional patterns suggests that the post-Miocene faults were(also)active ﬁrior to
the lower Miocene. Following pre-Miocene deformation thick paleosals and

colluvial fill developed on this post "Arrastra" surface.
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GENERAL GEOLOGY

Thé 1ower M1d§§ne ‘section” at Anderson M1ne forms abet one- s1xth of-the

\,{) ../,, \/
_of the/%er$1ary sucégss1on 1n f?;\portheaster;\Date Creekaas1n Over 1100 m

\

V4 vo]can1c*and arkosxc material fgkm this compf&x success1sp The 1ntr1cate
‘ \

%’}
fagies, assocmated vo]cangsm and numé(ous unconfoﬁm1t1es ref1¢ct the tggton1c
\ ‘\ N \
instability of %Fe region Hur1nq this pé?uod Two sxm11ar sequéqcesT-dﬂ oEocene
\ )
and a qocene sekuenceﬁbegwn ith arkosic s d1mentat1oﬁkand @*e)co tinued w1th

'\

s
stHe v;ﬁ aniém i ;\ﬁ¢s1t1c and~@asa1t1c

; \ \
volcanism fbl]ow these two respecéﬁye sequences after periods\of deformat1on
\ \ { .

and erosion A the basin.
STRATIGRAPHY

Five informal stratigraphic units are recognized in the Arrastra Mountains

In & scand b g evelan_

and the northeastern Date Creek Basin. They include the basal Tertiary rocks;

the upper Paleogene "Arrastra" volcanics; the lower Miocene Anderson Mine sedi-
olber

ments; the upper M1ocwne basalt and agglomerate; and ﬁhe "ynuugl?" alluvium.

Basal Tertiary Rocks [ lser
prdamadty o O
The basal Tertiary rocksTcons1sts targety of reddish arkos1c sediments
an ignibr: e ond aMg( P Trr keof vitri ot dunll; "’MSC Foe s

overlain by varicolored”air-laidg silicic volcanics.whieh are preserved in a

series of ti1ted and down-dropped fault blocks in the Arrastra Mountains CEia: v
15(.’)

The»sect1onwls ﬁofmed of-over-90-m-of-coarse; poorly sorteds;-reddish;- arkos1c
sandstones and-conglomerates, that—are-overiain by-rewoerked-vitric. tuffss—and
d\s+++t?t“+gn+mb?ﬁte. The contact between the red beds and the volcanics is

5 am Pre LoV v
gradpiona1 to disconfermable. In places the ignimbrite rest:on the”older meta-

—

morphic complex, but elesewhere it rests either on red beds or tuffaceous sedi-

ments. The*fgﬁ*ﬂbﬂ*%aﬁquzn.imperﬁant kKey unit that-is-recognized-over Targe
-parts-of-the-region. An Eocene age (41.5+1.2 m.y.) was obtained by .% Gassaway (197

for this ignimbrite (Ottoms—+9Z7). The basal Tertiary unit is tentatively
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CHEMICAL & MINERALOGICAL SERVICES - 445 WEST 2700 SOUTH « SALT LAKE CITY, UTAH 84115 . (

ANALYTICAL REPORT FOR:

Minerals Exmloration Company -

_Terry Hellinger

OUR . .
NUMBER 895]

P. 0. Box 2674

Casper, Wyoming 82602

DATE Nov. 28, 19]

CUSTOMER'S
ORDER NO.

organic -

‘

Sample # - Ty _gz
AM-51C 377-378 070 m
378-379 o7 - *M,_(;éiww_“
379-380 ok .
7o +09 < .01
01382 .04 < .01
382-383 0 .
30338 < .01 < Lol
384-385 02 o
385-386 .02 < .01
e 03 .03
o7 +03 < .01
308-369 .06 o
389-390 6 < .ol
o 103 .05
391-392 oz o
392-393 < .01 < .01
393-394 03 o
394-395 o .
395-396 o .OL{,
= o7

<1
<1
<1
<1
. <l'

<1

CHEMICAL & MINERALOGICAL SERVICES ¢+ 445 WEST 2700 SOUTH - SALT LAKE CITY, UTAH 84115 - (801) 485-0711

"~ ANALYTICAL REPORT FOR:

" |our

NUMBER

5913 -

- ¥inerals Exploration Conpany -

DATE | Yov,. 15,.-' 1977

Casper, ¥yoning 8;502 ChSTOMER'S
Sa:cple: P U308 ppnfﬂ:"'zos m:n én\ippn Li\ppm bo\xgrn
-Eﬁ—sm 777-378 10.0 12/° 309 | 510 85 8
71379 6.0 S35 780 155 ks 3
379-380 7.5 /060 1320 250 75 <1
380-381 h.5 075 140 240 ho a
381-382 5.5 99D 2149 105 20 - 1.
382-}53' 6.0 795 2800 130. 251 <1 -
38338 10,0 270 295 305 as <1
385-385 0.5 /0 1950 510 R0 <1
385-386 12.0 73 1gsn 660 75 <1
388-387 15,0 //70 £80 Sso 70 <1
387-388 16,0 /80  £oo 510 75 1
388-389  13.0 /230 g 255 &0 <1
269-390 ,,;19‘.-0' /7090 620 - 300 7”5 <1
390-391  125.0 1/8° 850 355 & - <1
21-392  wEa 7% g ) 65 <1
393-393 B0 /920 g e 65 <1
393-3% 380 975 360 380 65 <1
395 o 8.0 965 3sd 405 55 <1
?s5-396 400 795 3B 35 55 <1
15 19%P 51150 LB /285 28
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