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URANIUM POTENTIAL OF PRECAMBRIAN
ROCKS IN THE RAFT RIVER AREA OF
 NORTHWESTERN UTAH AND SOUTHCENTRAL IDAHO

Abstract

,Precambrian.quartz-pebb]e conglomerates host imporfant uranium deposits
in Canada and South Africa. Application of the inforhation and ideas gained
from_studies.of these type areas resulted in the discovery of potentially
significant uranium mineralization in certain Precambrian metasedimentary
rocks in Wyoming and éouth Dakota. A preliminary literature study and
one-day field visit by BFEC and USGS geo]ogist§ prompted selection of the
Elba and Yost Quartzites and Archean metasedimentary rocks for-evaluation.
Accordingly, a study of the Raft River area was undertaken'in support of
the National Uranium Resource Evaluation (NURE) program‘to evaluate the
potential of these Precambrian W and X (?) metasedimentary units to host
Precambrian quarti—pébb]e conglomerate uraniuh deposits.

Considerations of access, relief, available time, season, stratigraphic
and structural éomp]exities, and generally poor exposures of rocks
followed field reconnaissance, radiation measurements, and geochemical
sampling as the most cost effective methods for a timely evaluation
of .uranium potential. A total of 1214 geochemical sampies were collected
and analyzed. The sampling media included 334 waters, 616 stream sediments,
and 264 rocks. In addition, some stratigraphic sections of Elba and Yost
Quartzites and Archean metasedimenéary_rock were measured and §émp1ed

and numerous radiation determinations made of the various target units.
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Statistical evaluation of the geochemical data permitted recognition of
156'uranium anoma]ies, 52.in water, 79 in stream sediment, and 25 in rock.
Gedgféphicai]y, 68 are located in the Grouse Creek Mountains, 43 in the
Raft River Hountains, and 41 in the Albion Range. Areal distribution

of the gchhemica1>anoma1ies of uranium reveals a conspiCubus preference
for certain iithoStratigfaohic units, and 125 of the uranium anomalies
occur 1in samples obtaihed from Precambrian W and X (?) lithologies.

Interpretation of the various data leads to the conclusion that
uranium anomaiiés re]atefib sparingly and moderately soluble uraniferous
heavy minerals, which occur as sparse but widely distributed magmatic,
detrital, and/of metamorphically segregated components in -the target
1ithostratigraphic units. The uraniferous minerals known to occur and
believed to accqﬁnt for the Qeochemica] anomalies include allanite,

- monazite, ziréon,‘ghd apatite. In some instances samarskite hay be'
important. These-heavy minerals contain uranium and geochemically |

related elements, such a§ thorium, cerium,yittrium,and zirconium, in
sufficient qdantities to account for both the conspicuous Tithologic
preference and the generally observed Tow amplitude of the anomalies.

The various data -generated in connection with this study, as well
.asthose available inithe‘pub]ished literature, collectively support the
conclusion that the various Precambrian W and X (?) 1ithdstrétigraphic
units pre-selected for evaluation probably lack potential to host
important Precanmbrian quartz-pebble conglomerate uranium deposits. Moreover,
it is also doubted that they possess any potential to host Proterozoic
unconformity-type uranium deposits. The data suggest a possibility of
hydrothermal vein, or very weakly disseminated uranium mineralization, in

certain areas where geochemical and airborne radiation anomalies, with

MEILJI RESOURCE CONSULTANTS . -2-



with or without associated sulfide mineralization, sodium metasomatism,
or two-mica adamellite, correspond to exposures of Precambrian W or X (?)
target units. Prospective areas for this type of mineralization

potentially include the mantled gneiss dome in the central Grouse Creek

Mountains, the:areain between the Left Hand Fork ofIJohﬁson Creek and
Charleston Creék, the Century Hollow and Ashbrook mining districts,

the Upper Narrows area, and the Cedar Hills area. All are considerea
relatively remotéAprospects, but field checking of thesébéreaé_is |
justified and recommended as a precautionary measure. Within the time
and budget constraints imposed by the primary study objectives, it was
not possible to investigate or sample the Paleozoic and Tertiary rocks.
An ijective appraisal of their uranium potential is thérefore lacking, ®
although both are considered to have some, albeit Targely unknown, !

potential to host hydrothermal vein, contact metasomatic, volcanogenic,

carbonaceous shale and lignite, and sandstone type uranium deposits.
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INTRODUCTION

Purpose and Scope

This study was conductéd in supporf of the National Uranium Resource
Eva]uatibn (NURE) program, specifically the World Class Studies (WCS) program
element. NURE is a U.S. Department of Energy program managed by the
Grand Junction Office. .Its purpose is to acquire and combi]e~geo]ogic
and other information wilh which to assess the magnitude and distribution
-of uranium resources and.to determine areas favorable for the occurrence
of uranium in the United States. The WCS program objective,.insofar as
it relates to this study, is to evaluate the uranium potential of selected
areas in the United States for major (World Class) non-sandstone uranium
deposits similar to those recognized in foreign countrieﬁ.

Uranium-bearing quartz-pebble conglomerates of Early Proterozoic
age account for 17 percent of the non-communist world uranium reserves
~available at $30 per pound or less (Chenoweth, 1977). Important deposits
occur in the Witwatersrand area, South Africa, and the Elliot Lake-

Blind River region, Ontario (fig. 1). Application of the ideas and
information gained'froﬁ'extensive studies of these type areaé.has resulted
in potentially significént discoveries of uranium-bearing metasedimentary
rocks in the Medicine Bow - Sierra Madre Mountains of Wyoming by Graff

and Houston (1977) and in the Black Hills of South Dakota by Hills (1977).
Reéognition of uraniferous conglomerate and quartzite in the metasedimentary
sequences of these two areas prompted Bendix Field Engineering Corporation

(BFEC) to initiate reconnaissance studies in other areas of the Wyoming

MEIIJT RESOURCE CONSULTANTS -4-
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Precambrian Province deemed favorable for the occurrence of radioactive-
metasedimentary sequences. Selection of areas for reconnaissance was

based on three criteria, notably (1) the presence of Late Archean and/or
metasedimentary rocks, (2) the presence of a profound regional unconformity
between tHe Archean ‘basement rocks and the overlying metasedimentary rocks,
and (3) the presence of Precambrian pebble conglomerate and/or quartzite
units similar in character to those of the type areas.

A preliminary literature study by BFEC and a one day field visit by
BFEC and USGS geologists indicated that the Raft Rivef, Grouse Creek, and
Albion Ranges contain Precambrian rocks that generally meet the
selection criteria. Subsequently, Meiiji Resource Consultants was awarded
a BFEC subcontract (contraét BFEC-GJO-RFP-0214) to evaluate the Precambrian
-quartz-pebble conglomerate uranium potential of the metasedimentary rocks
overlying and underlying the profound regiqna] unconformity that is’
present {n the Raft River, Grouse Creek, and A]bion Ranges. A secondary
objecfive was to assess the regional unconformity for Proterozoic
unconforhity—type uranium deposits which account for 18 percent of the
non-communist world uranium reserves availabie at $30 per pound or less
(Chenoweth, 1977).

This study is only one of several BFEC has initiated to assess
metasedimentary sequences in the United States for their Precambrian
quartz-pebble cong]omerate»uranium potential (fig. 2). Insofar as
the writer is aware, the Raft River area has never been investigated
from the perspective that its Proterozoic (Precambrian X ?) and Archean
(Precambrian W) metasedimentary rocks might hosf quartz-pebble

conglomerate and/or Proterozoic unconformity-type uranium deposits.
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This report presents the data, observations, and interpretations
of an areal geochemical samp{jng program undertaken to_éva1uate the
- uranium potential of conglomerates, quartzites, and the profound
regional unconformity within the older Precambrian metasedimentary
'rOCké of the Réft,River and Grouse Creek Mountains of Utah and the
Albion Range of Idaho. Specific stratigraphic and structural entities
chosen for evaluation were pre-selected by BFEC on the’bésis of a
Titerature study and fié]d visit and include, in order of decreasing
priority: (1) quartzite and conglomerate facies of the Green Creek
Complex, (2) coﬁg]omerate facies and paleoregolith of the Elba
Quartzite, and. (3) conglomerate facies of the Yost Quartzite.
Considerations of access, relief, c]ihate, available time, season,
stratigraphic and structural complexities, and genera11y'poor'exposure
of focks in the area resulted in the selection of field reconnaissance,
radiation detectidn, and geochemical sampling as the most cost-effective
method of accomplishing a timely evaluation of uranium potential.
Accordingly, field observations and sampling necessarily emphasized areas

underlain by potential host rocks.
Location, Access, and Relief

The project area, or the Raft River area as it is commonly designated
in literature, inc]udeslapproximate1y 700 square miles fn northwestern
Utah and adjacent south-central Idaho (fig. 3). It comprises the north-
wéstern part of Box Elder County, Utah and the adjacent central part of

Cassia County, Idaho. Better exposures of the Precambrian target units

~
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Sketch map of the major geological elements of the northeastern Great Basin.

Mesozoic metamorphic terrane is shown by dot pattern.

1 = Pioneer Mt., 6 = Egan and Cherry Creek Mt.
2 = Raft River complex, 7 = Schell Creek Mt.
3 = Dugway Proving Ground 8 = Snake and Deep Creek Mt.
4 = Pilot Range 9 = Grant Range’
5 = Ruby Mt. area
- k‘ . . : ./
:'... { ‘: I.g:/.‘ ': \-‘.,‘ ’v\.fi ’, \ ..‘.-
..... / W/ IDAHO." " :
AT, FT ST WYOMING

YBATHOLITH -

e oy T - [N

METPTL P

{
OREGON |
L
| e
1 "
i IDAHO
———d
Y
/ / A
NEVADA
/8 o
/7/
y !
N
) 1
; 100 km
/, 100 mi
/

FIGURE 3. LOCATION AND GEOLOGIC SETTING
OF RAFT RIVER STUDY AREA
(From Miller, 1978)



occur within tﬁe domal uplifts of the Raft RiQer, Grouse Creek, and
Albion Ranqes.l Précambrian rocks underlie approximate1y 50 percent of
the stqdy.areé,(p1ate 1). |

Access is'moderately good. No point within the'aréa is more than a
few mi]esvhoriiontalTy and a few thousand feet vefticéT]y from roads or
tfai]s.paséab1e with‘é'f0ur-whee1—drive vehicle. Withdrawals of some
“Sawtooth Natfonai Forest lands in the Albion Range, and'private land
: ownershipijth restriéted access in the Raft River and Grouse Creek
Mountains, hampered field observations and geochemical éamp1fng. The
most noticeable effect of the restricted access is seen in the sample
'coveraqe in the southeast part of the Raft River MountainS'(blates 2-4).
The lack of samples from this area of spectacular exposures'of Precambrian
sfratigraphy and isoclinal folds, however, did not detract from the
evaluation of uranium potential because the local geo]ogy,is(fhe same
as that of the édjacenf‘areas with adequate sample coverage.' Other
effects df restricted access include lower pkoductivity of sampling
crews (and attendant highér costs) and a slightly less dense sample
coverage than BFEC originally estimated.

Relief is highly variable in the project area, locally exceeding 1524
meters (5,000 feet) in the Albion and Raft River Mountains. Most of the
valleys have elevations between 1524 and 1676 meters (5,000 and 5,500 feet),
whereas some mountain summits exceed 3048 meters (10,000ffeet). The
line of demarcation between mountains and valleys correéponds closely
to the 1829 meter (1600 foot) contour.

The effects of glaciation during the P]eistocene:are conspicuous at
the higher elevations where U-shaped valleys, cirques, tarns, and

moraines occur. The mountain ranges are deeply dissected. Slopes are
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typica]]y steep and covered with talus and flora which mask bedrock
exposures. QOutcrops are found at the heads of cirques or canyons,
but theée preﬁjbices preciude observation or sampling except by mountain
climbers.

Typical Basin and Range physiography is well developed in the study
area. The valley flora is dominated by sagebrush and grasses with
juniper around fhe periphery, whereas the mountain flora consists of

aspen, pine, and mountain mahogany.
Previous Work

A variety of geologic studies have been conducted in the Raft River
area in thé past 100 years since geologists of the King survey first
noted~grénitic.and metamorphic rocks in the area (Hague and Emmons, 1877).
Early reports deal mainly with descriptions of small-scale mihing
activities (MacFarren, 1909; Higgins, 1909), mineral resoufces (Butler,
1920), ground water resources (Piper, 1923), and general geology (Anderson,
1931, 1934).

Anderson's (1931, 1934) pionee;ing effort is significantvbecéuse
he was the first to map and describe, in some detail, the geoiogy of the
Albion Range. He proposed the name Harrison Series for the metasedimentary
sequence (later renamed Albion Range Group, Anderson, 1934), guggested
graﬁitization as the process whereby the Cassia batholith of Mesozoic
age was formed, and interpreted the Cassia batholith and Harrison Series
to be thfust over unmetamorphosed rocks (Anderson, 1931). As expected,
these early investigations were necessarily reconnaissance in nature.

During the next 20 years little interest was shown in the Raft

River area. Then in the early 1950's and mid-1960's, perhaps in response

MEIIJI RESOURCE CONSULTANTS . -11-



"~ to renewed intere$t in the petroleum and mineral potential of the.Great
Basin, academiéiahs, their students, and U.S.G.S. researchers commenced
‘fuhdamentél fie1d studies in the area. Their efforts were an attempt
to unravel a number of structural, stratigraphic, and geochronologic
prOb]ems'resu]ting fromimu]tip]e deformations involving both regional
and contact metémorph{sm;fthrusting, and plutonism of rocks in the area.
Stokes (1952) was apparently the first of these to make'detai1ed observations
in the study area. He desckibed a Precambrian granitic basement complex
unconformably overlain by metamorphosed Cambrian (?)Jquartzite, |
conglomerate, and sandstone; which in turn was overlain unconformably
by Qnmetamorphosed Pennsylvanian rocks.

Subsequent mapping by Felix (1956) resulted 1n'his.recoghition of
Stokes' Cambrian~(?) - Pennyslvanian contact as a thrust fault. The major
contributions of Felix (1956) were his geologic map, which was reasonably
accurate for the distkibutioh of major rock types; his reqognition of a
lower to middle Pa]edzoic carbonate and qdartzite éequéhce in fault contact
with higher grade metamorphic rocks also of Paleozoic age; and his recognition
of the metamorphisonf'the_Jower part of his Pa]eozoic‘séction. Felix
erred, however, by.failjng to recognize the Precambrian - Cambrian (?)
unéonformity of Stokes and by assigning a Mesozoic age to the Precambrian
granitic basement rocks, designated by Felix (1956) as the Raft River
stock. ; S '

vDuring the 1§te 1950's, geologists focused renewed attention on the
_Precambrian rocks of northwest Utah and south-central Idaho. Regional
stratigraphic, structﬁka], and metamorphic studies were_qonducted in
the Great Basin, the more important being those of Hazzard and Turner

(1957), Misch (1960), and Misch and Hazzard (1962). Tn conjunction with .
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their regional studies, Hazzard and Turner (1957) recognized a major
decollement thrust separating unmetamorphosed Paleozoic roéks from
underlying metasedimentary and Precambrian crystalline rocks in the
Raft River, Grouse Creek and Albion Ranges and interpreted this thrust
to have regional extent and a mid-Mesozoic age. This early work also
prompted interpretation of the regional metamorphism to be of
Precambrian age (Misch and others, 1957). |
Subsequent observations by Misch and Hazzard (1962) led them to

'deéignate the Raft River stock of Felix (1956) and the Cassia batholith
of Anderson (1931) as Precambrian in age. They also interpreted the
contact between units A and B of Felix (1956), which correspond to the
Precambrian-Cambrian (?) unconformity of Stokes (1952), to be a
metamorphically deformed unconformity. Misch and Haziakd (1962)
emphasized the division of metamorphic rocks in eastern Nevada, western
Utah, and south-central Idaho into an older crystaT]ine basement complex
overlain unconformably by metasedimentary rocks vf late Precambrian or
early Paleozoic age. Additional contributions of Misch (1960) and Misch
and Hazzard (1962) include recognition of only one episode of regional
metamorphism of the conformable late Precambrian-Paleozoic-early
Triassic succession, systematic increase of metamorphic grade with increasing
stratigraphic depth, synkinematic (synorogenic) nature of the regional
metamorphism, and termination of the regional metamorphism prior to at
least the later stages of thrusting, and possibly to all of the thrusting.

. Stringham (1962) and Stringham and others (1961)~cbncurred with the
two-fold division of P}ecambrian rocks by Misch and Hazzard (1962), retained
Anderson's (1931) name of Harrison Series for the older crystalline

complex, and designated the overlying unconformable quartzites, schists,
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and carbonates of the Raft River Range as the Dove Creek Formation.
- Inthe mappiﬁg of metamorphic rocks in the Grouse Creek Mountains
“and vicinity,-however, Stringham and others (1961) erred in that
Amuch 6% what is sHown as Harrison Series is actually DoVe Crcek Formation,
Ajﬁtruded by either-Tertiary adamellite or remobilized Archean adamellite
gneiss, as recogﬁized by Todd (1973). Stringham (1961) interpreted both
thé‘Harrison Series and Dove Creek Formation to be Middle Precambrian
in age.

Geochronologic studies have contributed significant]& to unraveling
geologic complexities in the Raft River area. Results have substantiated
the interpretations of soﬁe early workérs while invalidating those of
others. Notable are the studies by Sayyah (1965), Armstrong and Hills
(1967), J.A. Whelan (quoted in Condie} 1966), and Robert Zartman (quoted
in-Todd, 1973, and in Compton, 1972, 1975),a11 of whom.obtained
Rb-Sr who]e—rock'isochron ages attesting to the great antiqujty of the
crystalline baéémeht complex and proving it to be Archeaﬁ or Precambrian
W greater than 2.5 b.y. in age. These age dates thus substantféted
the'genera1 Precambrian age interpretations of Misch (1960), Stringham (1961),
and Misch and Hazzard (1962) and demonstrated that the crysté}]ine basement
complex forming thé cores of the Raft River, Grouse Creek, and A]bion
Ranges were correlative, notwithstanding some minor differences in lithologies
and intensity of deformation. |

Armstrong and Hansen (1966) attempted to refine the age of regional
metahorphism ij—Ar‘dating of metamorphic minerals and rocks in eastern
Nevada, western and northwestern Utah and south-central Idaho. Their
results, comp]ete]y unexpected, indicated that all the metamorbhic rocks
coo]ed synchronously, presumably as a result of fertiary uplift. They ‘

also pointed out that a discrepancy of nearly 100 million years exists
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between the time of metamorphism inferred from geologic evidence and the
measured Tertiary dates (Armstrong and Hansen, 1966). Rb-Sr whole-rock
isochron ages of 2.5 b.y. and 30 m.y. obtained by Armstrong and Hills
(1967) for the Green Creek Complex and the Almo pluton, respectively,
proved conclusively that the basement complex was of Archean (Precambrian W)
age, that both Archean and Tertiary age intrusives were present, and
that the Cassia Batholith and the Albion Range Group of Anderson (1931,
1934) were both composite units. On the basis of regional stratigraphy and
geochronologic data, Armstrong and Hills (1967) concluded that
the time span of regional metamorphism and deformation in the Albion
Range was post-Triassic to pre-Late Cretaceous, although metamorphic
temperatures, diffusion, recrystallization, and isotopic exchange probably
continued from late Cretaceous through Oligocene time.

Only in the last 20 years have the results of detailed field
studies of struéture, stratigraphy, and metamorphism become available,
the major contributions being those of Armstrong (1968a, 1970), Compton’
(1972, 1975), Todd (1973), Compton and Todd (1977), Compton and others
(1977), and Miller (1977, 1978). Armstrong (1968a), building on the
pioneering work of Anderson (1931, 1934), detailed the results of approximately
eight years of work in the Albion Range. He described stratigraphic
sections and the general geology, proposed formal stratigraphic nomenclature
and correlations, recognized the mantled gneiss domes of the Albion Range,
and advanced a Paleozoic age for Stringham's (1961) Dove Creek Group
(Armstrong, 1968a). He also observed that metamorphic grade generally
increased stratigraphically downward and westward in the area, and recognized
that deformation resulting from mid-Mesozoic regional metamorphism had
produced two penetrative fabrics (Armstrong, 1968a5. After a field trip

to the area with other geologists, Armstrong (1970) acknowledged that his

MEIIJI RESOURCE CONSULTANTS -15-



.structura1 and'stratigraehic interpretations in the‘ Albion Range were
Qvérsfmp]ified.and that new fieldobservations invalidated certain
structural interpretations, stratigraphic correlations, and age
assignments {n fhe'Albion Range.

Compton (1972, 1975) mapped the Park Valley and Yost quadrangles
for the U.S.G.S., clarified structural and stratigraphic relations, and
provided the fikﬁt detailed geologic maps of these two areas. These
two maps cover most of.the Raft River and central Grouse Creek Mountains.
Todd (1973), a graduate‘student of Compton, conducted a detai}ed struttura]‘
and petrographic study of the adamellite gneiss at the core of the central
Grouse Creek Mountains. She determined the gneiss to be an igneous
intrusion and part of the areally extensive Archean basement complex
whfch had been intruded by a Tertiary pluton 25 m.y. Within the upper
150 feet, the gneiss was remobilized by metasomatism related to the
Tertiary b]utoh and by tectonic forces, and both autochthonous and
allochthonous rocks were subjected to two phases of ductile
déformation. }

Compton and othefs'(1977) contributed significantly to an underétanding
of the geology of the Raft River area. They documented mu1t1p1e metamorphic
deforﬁations and airectiohé of thrusting, juxtaposition of constrasting
metémorphic grades in allochthonous ana autochthonous rocks, and noted
systematic incréases in metamorphic grade downward and westward in the
autochthon. Field observations and radiometric data also indicated
some metamorphism and low-angle faulting were still underwéy as recently
asl25 m.y. ago, and éoo]ing of some parts of the area below 400°C occurred

as recently as 10 m.y. ago (Compton and others, 1977).
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Miller (1§77, 1978) studied the deformation df Big Bertha dome,
the northernmost dome in a chain of five in the Albion Range. He described
four phases of ductile deformation and interpreted the major deformation
and metamorphism to have occured sometime between Late Triassic
and Middle Cretaceous time, with less intense deformation continuing
in the more deeply buried rocks until Oligocene or Miocene time.

A number of other pub]icatiohs that present information or ideas
pertinent to the Raft River area are mentioned only briefly here. These
include the geochronologic summaries by Armstrong (1975, 1976), the
regional stratigraphic and structural syntheses of Precambrian rocks by
Eardley and Hatch (1940) and Condie (1966, 1969), the diécuséion of
metamorphic core cbmp]exes by Davis and Coney (1979), the compilation on
Precambrian rocks of North America by King (1976), the discussion of
lithologies, age dates, and contact relations of the Facer Creek Formation
by Crittenden and others (1971) and Sorensen and Crittenden (1976), the
discussion of water resources of the Raft River Basin by Nace and others
(1961), and the discussion and reply of Compton and others' (1977) work
by Crittenden (]979) and Compton and Todd (1979), respectively. Notwithstanding
the significant contributions of all of the pfevious]y mentioned investigators,
some structural, stratigraphic, and geochronologic problems remain to be
resolved, both 10ca11y and regionally, relative to Precambrian rocks.

Insofar as the primary objectives of the presentlstudy are concerned,
the publications of Jones (1978a, 1978b), Karlstrom and Houston (1979),
and Houston and Karlstrom (1980) serve as the basis for evaluating the
‘uranium potential of the metasedimentary rocks in the Raft River area.
Whereas many other publications deal with various aspects of uranium-

bearing quartz-pebble conglomerates of early Proterozoic age, the report
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by Houston and Karlstrom (1980) is the most re;ent and thorough in
ifs'treatment‘of the subject; It has been relied upon héavi]y in the
présent study. Except for the one-day field visit by BFEC and U.S.G.S.
geologists and the recent study by Gallant (in bress) in the Pocatello
quadrang]e, of which the Albion Range is a part, thé Raft River area
~has never béen étudied from the perspective that its Precambrian rocks
'might host Proterozoic quartz-pebble conglomerate and/of Proterozoic

- unconformity-type uranium deposits. Evaluation of thesé;possibilitiés

has been the primary objective of this field reconnaissance and geochemical

study.
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GEOLOGY

Introduction '

_Thé geology of.the Raft River area is exceedingly complex. - Only
in the last 15 years has an effort been made to resolve numerous
stratigraphic, structural, and metamorphic problems resulting from multiple
episodes of folding, low-angle faulting, metamorphism, plutonism, and
high-angle faulting. Whéreas a much better understanding of the geology
'  of the Raft Rivérlarea now exists, many details are st111 lacking. Present
knowledge, for the most part, largely reflects the pidneekihg efforts
of R.L. Armstrong, R.R. Compton, and their students. . A synthesis of their
work, supplemented with observations made during the course of geochemica]
sampling and measuring_étratigraphic sections in the area, forms the basis
of the following discuésidn. Unreso]Ved problems, points of cohf]ict, and
discussions of defofmatipn models or of re]atiéns betwéen the Cordilleran
fold and thrust belt (Sevier orogenic'be1t of Armstrong, 1968b):and |
Cordilleran metamoprhic belt will not be addressed. For thé reader interested
in these problems or‘more details, the original publications should be
consulted. The discussion that follows is intended only to familiarize
the reader with thé geology of the study area and to provide a framework
within which to relate thé results of the geochemical sampling and field

observations.

Regional Geologic Setting

The Raft River area is part of an extensive belt of metamorphic .rocks

extending from Canada .to Mexico (see fig. 3). This belt was designated .
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the_Cordi]]eran metamorphic belt by Drewes (1978). It underlies the
"hinter]and" of thé Sevier orogenic belt as defined by Roberts and
Crittenden (1973). From the standpoint of Precambrian geology, the study
érea isalso noteworthy because it comprises the wesfernmbst exposures
of the Wyoming Precambrian Province (fig. 4), an extensive area of igneous,
metasedimentary, and metavolcanic rocks dating generally more than 2.5 b.y.
(Armstrong and Hills, 1967; Condie, 1969; King, 1976; Crittenden, 1976).
Based on preferred age interpretations, distinctive lithologies, and
stratigraphic and structural associatidns, rocks in the study area can be
conveniently subdivided into three major groupings (table I). They are,
in ascending strqtigraphic order: (1) an Archean crystalline basement
complex, (2) an unconformably overlying and much deformed metasedimentary
and sedimentary succession of Precambrian and Paleozoic rocks, and (3)
Cenozoic sedimentary,volcanic, and plutonic rocks. The fo]iowihg discussion
emphasizes the Archean and Precambrian X (?) rocks which were pre-selected
for study because of their potential to host Proterozoic quartz-pebble
conglomerate and unconformity-type uranium deposits. Considerably fewer
details are presented on the Precambrian Z (?), Paleozoic, and Cenozoic
rocks which obviously lack much potential and, therefore, fall dutside

the scope of this study.
Archean Crystalline Basement Complex

. The geologic history of the Raft River area begins with the crystalline
basement complexes in the cores of the Raft River, Grouse Creek, and
~ Albion Ranges (plate 1). These complexes consist of fine-to coarse-grained

terrigenous clastics and silicic to mafic volcanic and plutonic rocks,
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now metamorphosed to greenschist or amphibolite grade. Armstrong (1968a)
has proposed the formal name, Green Creek Complex, for these rocks after
exposures in Green Creek on the north side of Cache Peak in the Albion
Range. Excellent exposures also occur in the many deeply dissected canyons
in the eastern half of the Raft RiverMountains and in the central Grouse
Creek Range. As evidenced by relict sedimentary structures and céntact
relations in the Raft River Range, the oldest exposed rocks within the
basement complexes are shales, siltstones, argillaceous and feldspathic
sandstones, and pebbly to cobbly mudstones which have been metamorphosed to
schists (Compton, 1975). The best outcrops of these rocks are in Rice and
Jim Canyons in the northeast part of the Raft River Range.
Contact relations suggest amphibolites are the next younger rocks in
'the study area. Field observations indicate that they are Widespread in the
eastern part of the Raft River Range (Compton, 1975) and in the area of
Green Creek in the Albion Range (Armstrong, 1968a). According to Todd (1973),
amphibolites comprise less than five percent of the basement complex in the
Grouse Creek Mountains. They have been interpreted as metamorphosed dikes,
sills, flows, and tuffs of mafic composition by Compton (1975) and Armstrong
(1968a). Some of these bodies are tabular and comformable with bedding in
the older schists and quartzites. Others exhibit schistose exteriors and
granular interiors, suggesting lava flows or small intrusives (Compton, 1975).
Metamorphosed trondhjemite and pegmatite form roughly conformable

sheets and irregular bodies in the older schists and amphibolites in the
Raft River Range (Compton, 1975) and occur as infolded and interlayered
bodies in the younger adamellite gneiss in the Grouse Creek Mountains

(Todd, 1973). The best exposures occur in Jim, Rice, Italian, Rosavere

Fork, and Clear Creek Canyons in the northeast part of the Raft River Mountains.
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Compton (1975) observed younger adamellite dikes intruding the trondhjemite
and pegmatite in upper Rosavere Fork.

Field observations of contact relations throughout the study area
indicate the youngest and most widespread rock of the Green Creek Complex
is a variably metamorphoséd adamellite which either intrudes or engulfs
all of the previously described 1ithologies (Armstrong, 1968a; Todd, 1973;
COmpton, 1972, ]975; Compton and others, 1977). At a few localities in
the Gfouse Creek Mountains,'the adamellite gneiss has been remobilized by
metasbmatjc and tectonic.processes and intrudes the unconformably overlying
'metaéedimehtary rocks (Todd, 1973).

Sayyah (1965), Armstrong and H{]]s (1967), J.A. Whelan (quoted in
Condie, 1966), Robert Zartman (quoted in Todd, 1973 and in Compton,
1972, 1975), Compton and others (1977), and Harry R. Covington (oral
communication,.5/9/80) obfained Rb-Sr whole-rock isochron agesAbn samples
of gneiss and schist collected from various localities in the crystalline

basement comp]exés. The resulting age dates range from 2.2 to 3.7 b.y.

Inasmuch as these rocks have probably all behaved to some degree as open
systems (Armstrong and Hi]]s, 1967; Compton and others, 1977), the younger
age dates probably reflect chemical alteration of the original rocks or perhaps
the effects of a younger thermal event (Damon and others, 1966). In
either case, these age data are probably minimum ages and brovide conclusive
proof of an Archean or Precambrian W age for the Green Creek thp1ex and
Eonfjrm the bésément complexes coring the Raft River, Grousé Creek, and
Albion Ranges are cdrfe]ative, notwithstanding some differences in
proportions of the various lithologies and in intensities of deformation
and metamorphism. The age data also substantiate the preferred interpretations

of Anderson (1931), Stokes (1952), Felix (1956), Misch (1960), Stringham (1961),
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and ‘Misch and Hazzard (1962), all of whom interpreted some or all of the
rocks in the crystalline basement complexes as Precambrian in age.

On a regional basis the crystalline basement complex of the Raft
River area would correlate with the Farmington Canyon Complex in the Wasatch
Range (Max Crittenden, oral communication, 10/5/79), and possibly with
the North Ruby-East Humboldt Complex in eastern Nevada. King (1878) and
Hague and Emmons (1877) assigned the latter to the Archean, and this was
also the preferred interpretation of Misch (1960) and Misch'and‘Hazzard
(1962) whose regional studies led them to assign a tentative early Precambrian
age to the complexes.

Field observations by Armstrong (1968a), Todd (1973), Compfon and others
(1977), and the writer confirm that the greatest deformation of the Green
Creek Complex is restricted to the upper few hundred meters, with intensity
increasing upward toward the unconformity and overlying metasedimentary
succession. Metamoprhic grade varies systematically in the crystalline
" basement complex, ranging from dominantly greenshist in the east to
amphibolite in the west (Armstrong, 1968a; Todd, 1973; and Compton and
others, 1977; Miller, 1978). While the major metamorphic deformation occurred
sometime during late Triassic to Oligocene time, an episode of penétrative
deformation and regional metamorphism to amphibolite facies 1is also recorded
in the Green Creek Complex and must have accompained and/or followed
emplacement of the adamellite (Armstrong, 1968a). Evidgnce of this
metamorphic event is recorded by the relict east-west foliation in the Green
Creek Complex and by the change in character of the deformation in rocks
below the Conner Creek Formation, as recognized in the Albion Range by
Armstroné (1968a). Recognition of this event e1sewhére in the

Study area is apparently obscured by younger superimposed fabrics formed
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dufing regional metamoprhism.
Profound Regional Unconformity

Sometime following ehp]acement of the adamellite and regional
metamorphism of the Archean rocks, signifiéant uplift and subsequent
erosion took place, resulting in the formation of a profodnd reQiona]
uncdnformity upon which the overlying metasedimentary succession was
dcposited (table I). The contact between the Archean rocks and the
overlying metasedimentary succession is an unconformity,as is indicated
by the following:(1) discordant contact relations wherein Elba Quartzite
truncates and rests upon various lithologies of the underiying Green
Creek‘Comp]ex; (2) rare c]asts‘of adamellite compfising pebbles or
cobbles in the common, but not ubiquitous, basal Elba conglomerate (Ron
Bruhn, oral communication, 11/30/79); (3) variations in relief along the
contact as it is traced laterally in the area of Green Creek in the Albion
‘Range and in Clear Creek Canyon in the Raft River Range; (4) regional
persistence of distinctive Elba Quartzite above the.basement complex;
(5) the 1Qca1 occurrence of white mica-rich schist between the Elba
quartzite or cobble conglomerate and underlying adamellite, which is
interpreted to be a.pa]eorego1ith; (6) the lack of extensive brecciation
and cataclasis coincident with the contact;and (7) by consensus of all
who have conducted detailed studies in the Raft River area (Stokes, 1952;
Misch, 1960; Misch and Hazzard, 1962; Stringham, 1961; Condie, 1966;
Armstrong and Hills, 1967; Armstrong, 1968a; Compton, 1972, Todd, 1973;

Compton and others, 1977).
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Tens of feet of relief on the unconformity are evident, particularly
in the area north of Cache Peak in the Albion Range and aiong the north
side of Clear Creek Canyon in the northeastern part of the Raft River Range.
Locally, depressions in the surface are filled with a variable thickness
of cobble conglomerate in which the clasts are highly deformed into prolate
ellipsoids. The cobbles consist predominantly of quartiite, but rare
clasts of adame]]ite and black chert have been noted by Ron Bruhn (oral
communication, 11/30/79). Deformation occurred during the second
metamorphic deformation (D2).

The basal conglomerate is not ubiquitous. At some places in Clear
Creek Canyon, a white hica-rich schist is present between the basal quartzite
or conglomerate and-the underlying adamellite. Armstrong (1968a) and
Compton (]975i both interpreted this schist to be a metamorphosed paleo-

‘regolith.
Precambrian (?) and Paleozoic Rocks

Unconformity overlying the Green Creek Complex is a sequence of
Precambrian X (?) and Z (?) and Paleozoic rocks ranging in thickﬁess from
1219 meters (4000 feet; Todd, 1973) to more than 12,192 meters (40,000 feet;
Compton and others,  1977). For simplicity of discussion, these rocks are
here treated collectively as a unit because they have been intensely deformed
during multiple phases of low-angle faulting and ductile deformation,
resulting in penetrative fabrics and regional metamorphism to greenschist
or amphibolite grade. Superimposed on these regional deformations are the

effects of contact metamorphism by Tertiary intrusives in the Grouse Creek
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Mountains (Todd, 1973) and high-angle faulting throughout the éreé.
Notwithstanding the séverity and number ofdeformatjons;the stfatigraphic
- units generally remain in their correct stratigraphic order throughout
most of the Raft River area (Armstrong, 1968a; Todd, 1973; Compton,

1972, 1975). Deviations from the normal and complex fie]d_re]étions,
however, exist 16ca11y, particularly on the scale of an outcrop.

Stratigraphic sections representing the work of each of the major
investigators Were‘compiled and are presented in table I. Stratigraphic
termino1ogy for each area fs a combination of the formal and informal
names of Armstrong (1968a) and Compton (1972, 1975). Examination of
table I revea]s-significant differgnces in stratigraphy, age aﬁsignments,
and amount of structural complexity in each of the five areas listed.
A]so.noteworthy is the conspicuous absence of the thick Precambrian Z (?)
units of Miller (1978) in the Raft River, Dove Creek, and Grouse Creek
 Mountains, although rocks of this age are known from neérby areas of |
| the Great Basin'(Eard1ey and Hatch, 1940; Misch and Hazzard, 1962;
Woodward, 1967; Crittenden and others, 1971b). For more details and a
discussion of this stratigraphic anomaly, theAinterested reader is referred
to Crittenden and others (1971a), Miller (1975), Crittenden (1979) and
Compton and Todd (197§).

On the basis of the preferred age interpretations shown in table I,
the Precambrian-Paleozoic stratigraphic sections can be subdivided into
thrée subgroups, namely (1) the Elba Quartzite through Schist of Stevens
Spring, (2) the Daley Creek Quartzite through Robinson Créek assemblage,

and (3) the Quartzite of Clarks Basin and younger Paleozoic and Triassic
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"rocks. The middle and upper, or younger, subgroups wi]]tbe,discussed only
bfiefIy in the succeeding paragraphs of this section because they have no
potential to host Proterozoic quartz-pebble cong]omerafe or Proterozoic
unconformity-type uraniumAdeposits.‘ The lower or older-subgroup will be
diséussed in moreAdetail,vbecause it is the Elba and Yost Quartzites which
were pre-se]ecfed'fOr eya]uation of their potential to host Proterozoic
quartz-pebble conglomerate uranium deposits. -These two quartzite units
will be described'in_considerab]e detail in a subsequenf;section of this

report,
Lower Subgroup-Precambrian X (?) Rocks

The lower and older subgroup, consisting of the Elba anrtzite, Schist
of Upper Narrows, . Yost Quértzite, and‘Schisf of Stevens Spring, forms an
appafent]y conformable sequehce of genetica]Ty related quartzites and
schists which are widely distributed in the R&ft River area (table I).

As previously mentioned, the basal unit, the Elba Quartzite, rests uncon-
formably on the underlying Green Creek Complex throughout the Raft River
area. Thicknesses of the lower subgroup, or the individual units, vary
considerably throughout the area (table I). Individual units and beds
commohly exhibit attenﬁation, as evidenced by close]y-sbaced.shear planes
which truncate bedding at very low angles, we]]-deve]oped'fo1iation which
-parallels bedding and axiaﬁ planes of folds, and large clasts and mineral
grains which are hjgh]y-deforhed into prolate ellipsoids. Contacts

between quartzite and schist units are generally covered, but where visible

they commonly exhibit'gradational re]ations over a few feet or tens of feet.
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Locally, these contacts disp1ay appreciable crumpling andAshéaring;:indicating
slippage approximately parallel to bedding surfaces in quartziteslénd to
foliation (D1) in schists.

Notwithstahding extensive regional as well as local deformations, some
primary sedimentary structures are still clearly discernible in the quartzites.
The.most ubiquitous of these are the parallel bedding, cross-bedding which
ranges in scale from a few centimeters (dominant) to three or more meters
locally, very weak clast imbrication in pebble conglomerates, and well
rounded but highly deformed pebbles and cobbles in quartzite conglomerates.

The cross-laminae ére accentuated by alternating quartz-rich and dark,

heavy mineral-rich laminae. Accessory minerals include ilmenite, rutile,
sphene, magnetite, zircon, tourmaline, garnet, epidote, apatite, and uranothorite
(?) (Compton, 1972, 1975; Todd, 1973; Miller, 1978; Bil11 Gallant, oral
communcation, 11/13/79). Pyrite is locally abundant but conspicuously
associated with intense near-vertical fracturing of the Elba and Yost
Quartzites in the Raft River and Dove Creek Mountains. The'fracturing

is quite late in the deformation sequence, as it truncates metamorphic

folds, foliation, and low-angle shearing. The pyrite is, therefore, definitely
epigenetic and probably related to a hydrdtherma] system of Oligocene or
younger age.

Primary textures in the quartzites of the lower subgroup have, for the
most part, been obliterated by deformation and recrystaiiizétion. The
thinness of the parallel and cross-laminae, the uniformity of heavy mineral
grain sizes (Compton, 1975), and the dominantly quartzose composition suggest
that originally the sandstones were fine to medium-grained and generally

well sorted. The quartzites are typically white or light gray, dense,
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vitéeous, and thih]y to medium bedded. ' Tan, brbwn, red, green, and blue-
'gfeen variéties were also observed. The green and blue-green types owe
| fheif color to chromium mica and are, therefore, fuchsitic.quartzites.
The green, b]ue-green; and white mica-rich quartzites of fhe Elba and
Yost Formations possess a we]l-deve]opéd flaggy beddjng.  These quartzites
are quarried at a number of localities throughout the study area and sold
as a decorative.bui]ding stone. Overa]j, the dominant lithology is a relatively
pure quartzite; HoweVer,'micaceous, feldspathic, and arkosic quartzites,
and pebbly to cobbly quartzite conglomerates comprise signficant pdrtions
of the subfacies of the Elba and Yost Quartzites.

Schists of the lower subgroup are poorly exposed, generally comprising
f]oat-covered slopes between guartzite units. They therefore received
less attention than the quartzite and conglomerate units. The dominant
schist lithology is a quartz-muscovite schist, buf biotiticAand’feldspathic
variants also exist. The quartz-muscovite schists contain numerous, |
apparently tectohica]]y separated, lenses of silvery, graphitic phyllite
measuring one-half to two inches across and one-tenth of an inch thick
(Compton, 1972, 1975; Todd, 1973). Within the schist of the Upper
Narrows in the Raft River Range, Compton (1975) recognized and mapped
separate fine-grained gneiss and cataclastic schist members. Collectively
speaking, échists of the lower subgroup are known for their high mica,
quartz, and feldspar cqntents, quartz and quartz-feldspar metamorphic
segregations, and sparse but distinctive lithologies which are not known
to occur in Precambrian Y, Precambrian Z, or Paleozoic formations elsewhere

in the region (Compton, 1975; Compton and Todd, 1979; Crittenden, 1979;
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Crittenden and others, 1971a, 1971b; Miller, 1978).

ﬁistinctiQe_but sparse lithologies of the lower subgroup include:
(1) fuchsitic quartzites, hematitic schists, metabasaltic green schist,
and metatuffs (?), all in the Elba Quartzite (Compton, 1975);(2) quartz,
quartz-feldspar, potassic granite, and carbonate-bearing syenite lenses,
interpreted to be metamoprhic segregations, and metadiabase, amphibole
schists, and metatuffs (?) of silicic and mafic compositions, all in the
Schist of the Upper Narrows (Compton, 1975; Miller 1978); fuchsitic quartzite,
magnetite-rich quartzites, and hematitic schists in the Quartzite of Yost
(Compton, 1972);and/or (4) quartz segregations, meta-rhyolite porphyry,
| hornblende schists, granite porphyry, metatuffs (?), and metadiabase in
the Schist of Stevens Spring (Todd, 1973; Compton, 1973, 1975).

Unequivoca]istraigraphic corre]ations and radiometric age dates
are entirely lacking for metasedimentary rocks of the lower subgroup.
Thus, the age of the Elba-Upper Narrows-Yost-Stevens Spring sequence is
unknown. The preferred age interpretations of the various investigations
are shown in table I. Miller's (1978) interpretation is favored because
it not only clarifies stratigraphic and structural relationships in the
-Raft River area but also preserves the integrity of regional Precambrian
correlations throughout nearby areas of the Great Basin (Crittenden and
others, 1971b; Crittenden, 1976, 1979). Within the Raft River area, the
published literature and maps clearly reveal no problem in recognizing,
correlating, and mapping individual units of the subgroup. However, lack
of similar rocks in the nearby ranges precludes short distance correlation.

Neighboring ranges consist of younger Paleozoic sequences which show
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little evidence of the high-grade metamorphism and deformation fhat affect
‘rocks in the Raft River area.

Miller's (1978) intérpretation of a Precambrian X age for the lower
subaroup is baSed'Upon correlation of the sequence with the 1ithologically
“similar Facer Creek Formation in the Wasatch Range of Ufah, which was
metamorphosed 1.4 to 1,7'b.y. ago (Crittenden and others, 1971a). Admittedly,
the greét distance (150-200 miles) over which the proposed correlation
has to be made renders it suspect, but it is strengthened by two observations.
First, rounded,Afuchsitic quartzite clasts occur in conglomerate of the
Muddy Canyon Formation near Huntsville, Utah, in tillites on Antelope Island,
Utah and in the Dutch Peak tillite of the Sheeprock Mountains, Utah
(Crittenden and'others, 1971b). A1l of these 1oca11tie§ are within 140
miles of the study area. The conglomerate and tillites are part of é
thick, regionally extensive, and generally conformab]e sequence of well-dated
and reliably-correlated Précambrian Z rocks (Crittenden and others, 1971b;
Crittenden, ]976); Secondly, many geologists have described grénite,
granite gneiss, migmatite, schist, quartzife, and marble clasts, ranging
in size from pebbles to boulders, that occur in the tillites and diamictites
ot Precambrian Z sequences at localities in southern Idaho, central Utah, and
eastern Nevada (Eard]gy and Hatch, 1962; Crittenden and others, 1971b).

Consideration af these two observations, in conjunction with the
metamorphic ages, 1.4 to 1.8 b.y., of both the Facer Creek Formation and the
Farmington Canyon Complex, and the angular unconformity between the Facer
Creek Formation and the overlying Precambrian Z sequence (Huntsvi]]e) Tead

to the following conclusions:
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A major episode of regional metamorphism and orogeny affected
Archean crystalline basement complexes and overlying metasedimentary

rocks of Precambrian X age throughout the Wastach Range,. Antelope

Island, and Carrington Island areas in Utah and presumably in

adjacent areas now largely concealed by younger rocks and
structures. This event was recognized by Eard]ey and Hatch (1940),

Condie (1969), and Crittenden (1976);

This deformed and uplifted terrain served as provenante for:
the younger Precambrian Z sequences in the eastern Great
Basin, as evidenced by the distinctive igneous and metamorphic
lithologies of clasts in the tillites, diamictites, and

conglomerates;

The ETba-Upper Narrows-Yost-Stevens Spring sequence is, therefore,

interpreted to be Precambrian X in age because of the presence

of fuchsitic quartzite clasts in well dated and reliably correlated
Precambrian Z sequences in southern Idaho and northern and

central Utah; the striking contrasts in 1itho1ogy'and metamorphic
grade of thick, well exposed, terrigenous clastic sequences of
presumed Precambrian Y age in the Wasatch Range§ and the

lithologic similarity of the lower subgroup to the Facer Creek
Formation which was metamorphosed 1.4 to 1.7 b.y. ago, occurs
unconformably below Precambrian Z rocks in the upper plate of

the Willard thrust, and comprises part of an allochthonous
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-geosynclinal sequence which was thrust eastward over shelf
facies during the Sevier orogeny (Crittenden and others, 1971a;

Crittenden, 1976).

_ Pub]ishéd descriptions of the Precambrian Y and Z rocks of the
.eéstern.Gfeat Basin lack the distinctive 1itho1ogje§ of the
" older metasedimentary rocks of the Raft River area. Thus,
. the age of the.1ower subgroup appears brackefedlbetween the'
unconformably underlying Green Creek Complex (2.5 b.y.) and
well dated and reliably correlated Precambrian Z‘seqdences,
containing distinctive fuchsitic quartzite and other igneous
and metamorphicfc]asts (800 m.y.). Because of the striking
lithologic contrasts between the older subgroup and known
Precambrian Y qumations, thé broposed correiatfon and
corresponding;age of Miller (1978) and Crfttendéﬁ and others

(1971a) .is preferred.

_The Green Creek Complex and some of the older metasedimentary rocks

of the lower subgroup, namely the Elba Quartzite and the Schist of the

Uppéf Narrows,'compriée the autochthon in the Raft River area (table I).

Although the Yost Quartzite and Schist of Stevens Spring are ihterpreted

to be genetic parts of the lower subgroup, they have, nonetheless,

participated to a'much'greater extent in the low=angle féu]ting and

v'regionalbdeformation. While it is acknowledged that they have'
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been displaced some unknown distance from their original site of
accumulation, they probably are not far removed and certainly have not
been disp1éced as far as overlying rocks of the middle and upper
subgroups. Thus, £he Yost Quartzite and Schist 6f Stevens Spring are

" not-viewed strictly as barts of the allochthon. ExtensiQé low-angle
fau]ting‘and ducti1e-def0rmétion also suggest rocks of the lower subgroup
were much thicker and‘perhaps even more diverse 1ithologica11y.than is
indicated by the-bfeserved units. Original stratigraphic and structural
relatiohéhips betWéeﬁzfocks of the lower subgroup and those of bver]ying
middte and upper sdbgfoupS'are not known. Contact relations have been

obscured by extensive low-angle faulting, metamorphism, and erosion.

Middle Subgroup - Precambrian Z (?) Rocks

The middle subgroup, consisting of the Daley Creek-Land Creek-
Harrison Summit-Robinson Creek Assemblage, is present only in the northern
part of the Albion Range (Armstrong, 1968a; Miller, 1978). _Armstrong
(1968a) mapped and named the Daiey Creek, Land Creek and_Harrison Summit

Formations of the middle subgroup (table I), but he failed to recognize
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the entfre sequence was overturned, as evidenced by well deye]oped Cross-
bedding (Armstrong, 1970). His stratigraphic ordek and age assignments
are therefore just the feverse of Miller's (1978) and those described
in this report (table I). |
| The Robihéon Creek assemblage, mapped and informally named by
Miller (19785 for the uppermost and youngest unit of the middle subgroup,
" is upright according to cross-bedding, but tectonically overlies
the 1owef three units. On a regional basis, stratigraphic and age
relations of the midd]elsubgroup are uncertain. Within the subgroup,
howevér, the various units are conformable and exhibit gradational contacts,
except for the Robinson Creek assemblage. The following discussion draws
heavily on the work of Armstrong (1968a, 1970) and Miller (1978), as
these units were not.studied in detail or sampled extensively during the
sfudy. |

| The Daley Creek Quartzite is the lowermost and oldest unit of the
middle subgroup: It waé named by Armstrong (1968a) for a massive, thick,
uniform quartzite which crops out on a high ridge northAof Mount
Harrison in the aréa of Daley Creek. The dominant lithology is gray or
tén, medium to thick hedded, locally micaceous, and/or feldspathic
quartzite (Armstrong, 1968a). Grit and quartzite pebble conglomerates
are scattered thrdughout the formation, and a few thin beds of
staurolite-garnet-bearing, biotite-muscovite-quartz schist and blue-gray
limestone occur in the upper part (Armstrong, 1968a; Miller, 1978).
Ripple marks and cross-bedding are well preserved, as noted by Miller (1978).

The Land Creek Formation conformably overlies the Daley Creek

Quartzite (Miller, 1978). The type locality is Land Créek,located a few
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miles northwest of Mount Harrison (Armstrong, 1968a). Miller (1978)
recognized and described five separate members, three schists and
two quartzites. Lithologies of the Land Creek Formation are more
: diyerse and contrast noticeably with those of the over]ying and underlying
quartzite units. They include staurolite and/or garnet-bearing
schists with muscovite and/or biotite, calcareous sqhists, and pelitic
schists (Miller, 1978). Schist typically weathers to shades of brown,
whereas quartzites are mostly light gray or white. The quartzites are
medium to coarse-grained and locally contain interbedded pebble to
boulder conglomerate with clasts of quartzite, schist, felsic intrusive
rock, and large feldspar crystals (Miller, 1978).

Armstrong (1968a) named the Harrison Summit Quartzite after exposures
of a prominent, thick, massive quartzite that crops out on Mount Harrison
in the Albion Range. The quartzites are generally light brown, cream,

or gray, medium to thick-bedded, and fine to coarse-grained with some

" muscovite on parting surfaces, and occasional feldspathic conglomerate

. beds {(Miller, 1978). Cross-bedding ranges from small to large scale and
fs well displayed in outcrops above Cleveland Lake and below the watch
fower on Mount Harrison. The Harrison Summit Quartzite, when viewed from a
distance, can'be‘easi1y mistaken for the Elba Quartzite because of its
Tedgy character and two-fold division of color, tan to brown above and
gray to white below.

The Robinson Creek assemblage was named by Miller k1978) for an

upright, interbedded sequence of quartzite, schist, and marble which

overlies the overturned Daley Creek-Land Creek-Harrison Summit sequence.
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Low-angle fau1ting and folding obscure relationships and preclude
definitive cofre]ations, but on the basis of gross lithologic
s1m11ar1ty and structural re]at1ons, Miller (1978) believed the
assemblage m1ght be correlative with part of the under1y1ng units.
Lithologies 1nc1ude dark gray calcite marble; gray, micaceous marble;
_tan, quartzose sch1st,_and gray, thin to thick- bedded locally cross-
bedded quartzite (Miller, 1978). |

As mentioned previously, rocks of the middle subgeoup occur only
in the northern part of the A]bion'Range (table I).‘ Moreover,
~similar rocks are not exposed in any of the ranges bordering the Raft
River area. Stratigraphic relations, correlations, and ages of these
middle subgroup rocks are therefore uncertain. Like Miller (1978), the
wrjter reviewed published descriptions of Precambrian and Lower Cambrian
sequences in the eastern Great Basin but'was unable to improve upon his
proposed correidtioh andvage interprefatidn. Metamdrphism énd deformation
of these rocks in the Albion Range and distances to expoéures of possible
correlatives elsewhere in the region preclude definitive statements.

The problem of correlation and age of the older metasedimentary
rocks in the Raft River area is part of a stratigraphic anomaly first
.recognized by Crittenden and others (1971a) and subseqdently discussed
in greater detail by Miller (1978), Compton and Todd (1979), and
Crittenden (1979). The proposed correlation and age interpretation
of Miller (1978) are favored and adopted in this report. By this
interpretation, rocks of the middle subgroup were derived_from deformed,
up]ifted, and eroded.exposures of the Green Creek Complex and the overlying

lower subgroup (Elba through Schist of Stevens Sprina) or their regional
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correlatives, sometime following the 1.4 to 1.8 b.y. metamorphic and

brogenic episode previously mgntioned. The Daley Creek-Land Creek-
Harrfson Summif—Robinson Creek sequence is, therefore, interpreted to
be correlative with some paft of the regionally extensive Precahbrian
'Z sequences in the eastern‘Great Basin. For more details concerning
the problems of correlation and age of the older metasedimentary rocks
in the eastern Great Basin, the reader is referred to the publications
of Misch and Hazzard (1962), Armstrong (1968a), Crittendén and others
(1971a, 1971b), Compton (1972, 1975), Compton and others (1977), Miller
(1978), Compton and Todd (1979), and Crittenden (1979).

Sedimentary structures (paraliel stratification; cross-bedding, and
ripple marks);-gradationa] contact relations, and interbedding of
quartzite, schist, and marble suggest, in the absence of diagnostic
fluvial indicators, that rocks of the middle subgroup were deposited
in shallow, low to high energy, nearshore to offshore, marine environments.
Héavy minerals, identified by hand lens, consist mainly of black opaque
oxides. No detrital pyrite was observed in the quartzites or conglomerates.
Collectively, these observations suggest that the coarse clastics were
debosited under oxidizing conditions. Moreover, original thicknesses were
undoubtedly somewhat greater than those indicated in table I because of
thinning by Tow-angle faults and ductile flow. The tectonic setting
during deposition was probably a deeply subsiding basin or, if the
proposed correlation is correct, in the Cordilleran miogeosyncline.
Consideration of the recognition-favorability criteria of Jones (1978a, 1978b)

and Houston and Karlstrom (1980) leads to the conclusion that the middle
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s’ubgroup has no potential for Proterozoic quartz-pebble conglomerate ’

or unconformity-type uranium deposits.
Upper Subgroup - Paleozoic and Mesozoic Rocks

The upper subgroup includes all of the metasedimentary and
sedimentauy rocks of presumed Paleozoic through Triassic age in the
Raft River area (fab]e I). Except for the quartzites of Clarks Basin
and Thompson F1at; which are of uncertain but likely pre-Oroovician age,
most of the format1ona of- the upper subgroup are correlatives of easily
recogn1zed well dated, -and regionally extensive Paleozoic and Triassic
. formations in the eastern Great Basin. Within the study area, however,
they are moré'high]y'deformed and metamorphosed than in other areas.
Notwithstandihg the deformation, metamorphism, and extensive_]ow—ang]e faulting
of the upper subgroup rocks, original stratigraphic order is.maintained
throughout the‘areaf Exceptions are uncommon and caused_by‘reoumbent
- folding or imbricate faulting (Compton and others, 1977; Miller, 1978).
The upper subgroup rocks, like those in the lower and middle subgroups,
exhibit signifioant éttenuation as evidenced by extensive low-angle faulting,
. ductile deformation,aud greatly abbreviated stratigraphic section (Todd,
1973; Miller, 1978). Consideration of the stratigraphy in table I suggests
the usual thick Silurian, Devonian, and Mississippian section of the
easteun Great Basin is absent, but later work by Compton and others (1977)
resulted in recognition of thin remnants in the Raft River area. They
‘are, therefore, notAabsent due to an unconformity but rather are generally
missing becausé of teotonic elimination. Thus, it appears that the conformabile
late Precambm‘én-Pa]eozoic—Triassic succession genéra]]y recognized ’

throughout the eastern.Great Basin is also present although highly attenuated,
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deformed,'and_métamofphosed.

Prior to metamorphism the predominant lithology of the Paleozoic-
Triassic sucession was marine limestone and dolomite, but regionally
extensive quartz sandstone and black shale prevail at certain
stfatigraphic 1eve1$. Pennsylvanian and older rocks are now metamorphosed
to marble, quartzite, and schist of various metamorphic grades.

Initial deposftion,wés in dominantly low to high energy, neqrshore
and offshore-marine environments in the Cordilleran miogeosyncline.

Consideration of the recognition-favorability criteria of Jones
(1978a, 1978b) and of Houston and Karlstrom (1980) leads to the
conclusion that rocks of the upper subgroup have no potential to host
Proterozoic quartz-pebble conglomerate or unconformity-type uranium
"~ deposits. ‘Collectivé]y speaking, the Paleozoic and Mesozoic rocks are the

least radioactive or uraniferous rocks in the study area.
CENOZOIC ROCKS

Based on thé mapping and reports of Piper (1923), Anderson (1931),
Nace and others (1961), Armstrong (1968a), Compton (1972, 1975), Compton
and others (1977), and Keys and Sullivan (1979), rocks. of Tertiary
and Quaternary age are widely distributed in the Raft River area (table I).
They can be conveniently subdivided into five groups, 1jsted in order
of decreasing age: (1) granitic intrusives of Tertiary age (40 to 25 m.y.)
in the Grouse Creek and Albion Ranges; (2) thick, tuffaceous, fluvial-
lacustrine, basin;fi11 sediments of late Miocene and Pliocene age,

including underlying, intercalated and overlying dominantly silicic
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volcanic f]ow.rocks;A(3) thin, fluvial-Tlacustrine, basinjfill sediments of
Pleistocene agé; (4) thin alluvium and colluvium of Pleistocene to Recent age,
occupying theAmajor drafnages of the mountain ranges and forming terraces on

- older basjh-fi]] sequences; and (5) thin, alluvium of Recent age filling
dréinages incised into the older alluvium and basin-fill sediments. None of
these rocks and sediments will be discussed in any detail because they form
1imited'expOSUreslwithin and around the perimeter of the Raft River, Dove
Cféek, Grouse Creék, énd~A1bion Mountains and were obsérved, for the most part,
only incidentally during stream sediment samp]ing; Moreover,-eva]hation of
their ufanium'pbtential'was not an objective of this study, and time and budget
" constraints precluded extensive study or sampling. Exce]]ent.descriptiohs and

more details are contained in the references previously cited.
Granitic Intrusives

The granitic intrusives of the Grouse C%eek and Albion Ranges have been’
studied, mapped, descfibed,~and dated by Baker (1959), Armstrong.and Hills
(1967), Armstrong (1968a), Todd (1973), and Compton and others (1977). They
are, from south to north, the Immigrant Pass intrusion, Red Butte stock, Vipont
Mountain intrusion, Middle Mountain injection complex, Almo pluton, and an
unnamed biotite grénodiorite pluton exposed west of Cache Peak. A1l are
adamellite or granitic rocks approaching adamellite. A1l of the intrusives occur
in the westernmost, highest metamorphic grade rocks of the autochthon (Miller,
1978). Rb-Sr whole-rock isochron ages are 38 m.y. for the Immigrant Pass intrusion
(Cémpton and others, 1977), 30 m.y. for the Almo pluton (Afmstrong and Hills,
1967), and 25 m.y. for Red Butte stock (Todd, 1973). Tﬁe Vipont Mountain intrusion,
the Middle Mountain injection complex, and the unnamed pluton west of Cache Peak
are synkinematié, as evidenced by foliated and 1ineated fabriés with trends
parallel to the secbnd set of metamorphic fabrics in the .intruded country rocks

(table I1). Red Butte stock is late synkinematic to dominantly postkinematic
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1972, 1975). Age dates of 8.5 to 9 m.y. have been obtained on volcanic
rocks é]Ong the-weét'side of the Albion Range (Armstrong, 1976), but
cherwise, the age and correlation of volcanic rocks in the study area
remain undefined. Based on the Pliocene age dates of Armstrong (1976).
and the repqrted stkétigraphic relations between volcanic rocks and the
tuffaceous, fiuvial;lacustrine, basin-fill sediments of late Miocene and
Pliocene agé,-it appears that volcanism was more or 1es$vcontinuous
_ thfoughout Miqcene and Pliocene timeé.
It is noteworthy that during exploration drilling of the nearby
Raft River geothermal area, no significant thickness of Tertfary
'voIcanic rocks was penetrated, according,to Harry Covington of the
U.S.G.S. (oral communication, 5/9/80; Keys and Sullivan, 1979). Holes
were collared in a]iuvium, penetrated the Raft River and Salt Lake
Formations and’ a very thin section of Precambrian (?) quartzite and
. schist, and bottoméd in adamellite of Precambrian W age (2.3 b.y.)'
-at a depth of 6,000.feet or less (H. Covington, oré] communication, 5/9/80;
Keys and Sullivan,.1979).
| The best exposures of older basin-fill sediments are located both

east and west of Stanrod, in the area of Yost, and to a lesser extent,
along Junction ahd Grouse Creeks. Susceptibility to erosion and a thin
veneer of overlying alluvium result in generally scattered, poor exposures.
Distinctive attributes of the older basin-fill sediments, commonly
referred to in the literature as Payette (?) or Salt Lake (?) Formations
(Piper, 1923; Anderson, 1931; Nace and others, 1961), include ubiquitous
volcanic ash, heterogeneous lithologies, and interbedded volcanic

flows. Stratigraphic relations and sedimentary structures indicate

'MEILTI RESOURCE CONSULTANTS ‘ -45-



intrusion, as indicated by a deformation fabric in the shell or perimeter
but not in the pluton core (Todd, 1973, Compton and others, 1977). The
absence of metamorphic fabrics in the Almo pluton and Immigrant Pass intrusive

imply both are postkinematic intrusions (Armstrong, 1968a; Compton and

others, 1977).
Miocene-Pliocene Sediments and Volcanics

Within the boundaries of the study area, Tertiary volcanic rocks
are sparse]y.dfstributed and have received little study. Thé best
exposures occur in the low hills along the north margin of the Raft
River Rahge between-Stanrod and Clear Creek, but these éxposures are
insignificant when contrasted with those across the valley to the north
in the Jim Sage Mountains. Here, volcanic flows are exténsfve]y and
continuously exposed over an area of 40 square miles.

The Tertiary volcanic rocks have been described as quartz-tridymite
latites (Pipef, 1923; Anderson, 1931), quartz latites (Nace and others,
1961), welded and glassy dacties (Compton, 1972, 1975), rhyo1ite ashflows
(Mi]]er, 1978), and andesite porphyry (Keys and Sullivan, 1979). Black,
dark brown, and dérk.red-colors predominate. Both aphanitic and porphyritic
textures have been noted, as have both extrusive and intrusive contact
relations. Heavy mjnera]s include magnetite, zircon, and apatite.
Thickness of individual flows is highly variab]e, ranging from 50 to 300
feet (Nace and others, 1961).

Age of the volcanic rocks is aléo variable, as is reflected in
published descriptions indicating that they underlie, are interbedded with,
and overlie the older basin-fill sediments with which they are commonly

associated (Piper, 1973; Anderson, 1931; Nace and'others, 1961; Compton,
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deposition in fluvial, deltaic, paludal, and lacustrine environments
in intermontane basins.

| Litho]ogieé are diverse, and vitric ash of silicic composition
is a méjdr cpmpenent in all but the coarsest textured sediments.
Lfthic breccja,‘conglomerate, sandstone, dolomite, and silicic volcanic
rock comprise'the.dominant lithologies (Piper, 1923; Anderson; 1931;
| Mapel and Hail, 1956, 1959; Nace and others, 1961; Compton, 1972, 1975).
The terrigenous clastics are typically poorly sorted and strongly
1fthic. White, gray, green, yellow, brown, and tan colors are character-
istic. Thicknesses range from 1700 to about 8000 feet. Nearly 5,000
feet was penetrated by drill holes in the nearby Raft River geothermal
area, where the lower part is hydrothermally altered (Keys and Sullivan,
1979).

Corre]atioh<and age of the older basin-fill sediments within the
study area rem&%nAundefined. Similar sequences are widely distributed in
the region, but each may have accumulated in a separate intermountain
basin notwithstanding generally similar lithologies and stratigraphy.
Prominently tuffaceous, basin-fill sediments in the Grouse Creek Mountains
have been dated paleontologically as Late Miocene by J.R. Firby
(Compton, 1975; Compton and others, 1977). Accordingly, the older,
tuffaceous, basin-fill sediments within the study area are assigned
a late Miocene and Pliocene age because of strikingly similar lithologies,
stratigraphy, and intimate association with volcanic rocks Tithologically

similar to those dated as 8.5 to 9.0 m.y. old (Armstrong, 1976).
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Pleistocene Sediments

The younger, thin,{basfn—fi]] sequence was not positively identified
within the st@dy.area. It is designated as the Raft ﬁiver Formation

in the literature (Nace and others, 1961; Keys and Sullivan, 1979). These

sedimehts are widé]y distributed, although generally concealed,

ahnve the older hasin-fill sediments in the nearby Raft River gcothcrmal

area (Keys and Su]]ivah, 1979). They also forﬁ extensive exposures in

" the extreme nértheastern part of the-Raft River Valley (Mace and others,
1961).. They are dominantly unconso]idated, buff, ye]ibw, and brown

muds, silts, sands, and gravels deposited in P]eistocéne lakes or f]uyia]-
deltaic comp]éxes associated therewjth. A Pleistocene age was assigned

to these sediments‘by"Nacé'and others (1961) and.Keys and Sullivan (1979).
Older Alluvium and Colluvium

The older alluvium and colluvium represents a composite unit whose
component parts were not distinquished during mapping because of laterally
variable and gYadationa] relationships (Compton, 1972, 1975). These
deposits are, in part, correlative with, and represent the proximal
_equiva]ents of, the younger basin-fill sediments, as evidenced by glacial
tills and moraines.at the higher elevations in the Raft River and
‘Albion Ranges. A1SoAjhc1uded are talus deposits and perched and incised
canyon-fill depositsAwithin the mountain drainages. A1l of these deposits

are poorly sorted and coarse textured, reflecting deviation, transportation, .
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and depositon by a combination of mass wasting and fluvial processes.
Inasmuch as the unit is arbitrary and composite, the deposits must

necessarily range from Pleistocene to Recent .in age.
Younger Alluvium

The younger alluvium, occupying the drainages incised into the older
older alluvial terraces and underlying basin-fill sediments, consists of
terrigenous clastics derived from pre-existing deposfts. The.most
conspicuous and largest contributors are the older alluvial. terraces
and underlying basin-fill which are quite susceptible to erosion and
mass wasting. These deposits, therefore, consist of gradational mixtures
of gravel, sandg silt, and mud within the present drainages. They are
assigned a Recent age énd reflect continued erosion in response to
regional uplift.

Considerétion of the recognition-favorability criteria of Jones
(1978a, 1978b) and of Houston and Karlstrom (1980) leads to the
conclusion that the Cenozoic rocks have no potential to host Proterozoic
quartz-pebble or anonformity-type uranium deposits. However, Cenozoic
rocks within and just west of the study area contain most of the known
uranium occurrences. Most notable are the pegmatite shows in the Almo
pluton (Cook, 1957), the uraniferous lignites and carbonaceous shales
in Goose Creek Basin (Mapel and Hail, 1956, 1959), and the uraniferous
volcanics and éediments of the older basin-fill that are hydrothermally
altered in the nearby Raft River geothermal area (Keys andSullivan, 1979),
Thus, Tertiary intrusive and volcanic rocks and basin-fill sediments
appear to possess some albeit largely unknown, potential to host vein,

contact metasomatic, volcanogenic, carbonaceous shale and Tignite, and
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possibly sandstone-type uranium deposits. Within the time and budget
constraints imposed by the present study, however,Ait was not possible
to properly assess this uranium potential nor to define prospective
areas in greater detail .than is indicated by the known uranium
occurrences.

Within the Raft River area lack of interest in Cenozoic rocks
probably stems from the fact that the Tertiary intruSi?es are not well
Aminera]ized, the older basin-fill sediments are generally poorly
expoged-and attain great thicknesses, the area is structhra]]y complex,
heterogeneous lithologies coupled with rapid lateral variafions in
~ facies renders cqrrelations both difficult and suspect, and private
land ownershib is significant. From an industry point of view; lack 6f
interest in non-producing areas stems from a preoccupation with_exploration
for sandstone-type deposits in producing districts, somewhat Tower
exploration ;osts'therein, and the relatively simple stkatigraphic

and structural settjng‘of‘the ore deposits. It should be noted that,
except for tectoni; setting, the older basin-fill sediments are not
very different from sediments pf similar agé and geologic sefting
which host sandstone or carbonaceous shale uranium deposits in Wyoming,

Texas, and Arizona.
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METAMORPHISM, FOLDING, AND LOW-ANGLE FAULTING

Background

The Precambrian, Pa]edzoic, and Triassic_rocks within the study area
have been extensively deformed by multiple episodes of folding,
metamorphism, 1bwfang1e faulting, and plutonism. A summary of these
deformations, based on a synthesis of the published literature, is presented
in table I1. Thé'nature and chronology of the various deformations are
similar throughout the Raft River area as evidenced by the'data in table I1.
Metamorphism of amphibolite facies is typical in rocks of the Raft River
complex, but the occurrences of metamorphic assemblages which are diagnostic
of metamorphic facies are rare because most of the metamorphic-rocks are
quartz-rich (Armstrong, 1968a; Miller, 1978). As a result, the positions
of isogrades are imprecisely defined, but Armstrong (1968a) believed they
probably dipped eastward before doming. Small-scale metamorpﬁic folds and
associated fo]iations'and lineations are widespread. "Many are superimposed
by two or more periods of deformation. The low-angle faults are also folded
in some places {Compton, 1975; Miller, 1978).

A1l investigators recognized at least four phases of metamorphic
folding and penetrative deformation on .the basis of studies of minor structures
(table II). Consideration of major structures suggests at least two episodes
of postmetamorphic folding. Furthermore, significant low-angle faulting
preceded, accompained and followed the metamorphic deformations. Finally,
not to be ianored are the superimposed but more local effects of contact
metamorphism and low-angle faulting that accompained mid-and late Cenozoic

deformations.
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_29_

Plutonism

Precambrian
Synkinematic..

Postkinematic

Metamorphic Deformation

Ductile phases

_ Deformation phases

Maximum deformation
Maximum shortening
Maximum extension
Maximum metamorphic
grade

Maximum temperature
Age of deformations

Deformation model

Low-Angle Faulting

Number episodes

Directions of displace-

ment

Amount of displacement
Number of faults
Number of sheets

Age

Autochthonous sequence
Allochthonous sequence
Most Deformed sheet

Type

TABLE II o
Synthesis of plutonism, metamorphic deformation, and Tow-angle faultinc in the Raft River area.

Grouse Creek and Raft River
Mountains Compton (1972, 1975)
& Compton and others (1977).

Albion Range
Miller (1978)

Adamellite .

Vipont Mtn. Pluton; Middle

Mtn. Injection Complex

Red Butte Pluton (25 m.y.);
Immigrant Pass Pluton (38 m.y.)

D1, D2, D3, D4
NE, NW to W, NE, kink folds

D2, NW to W
Vertical
Horizontal

Amphibolite

D2

D1 pre 38 m.y. ago;
D2 25 m.y. ago

Kehle (1970)

3
W, N, E,

Significant (30 km)
3

3

Pre, Syn, and Postmetamorphism
Archean & Precambrian Z (?)
Upper Narrows through Oguirrh
Lowest (sheet 1)
Younger-on-0lder

Adamellite

. D1, D2, D3, D4

NE, NW, dome related;
kink folds (N,SE)

D2, NW

Vertical

Horizontal

Amphibolite

D2

Major (D1 7 D2)-post
Late * to Late Kr or
Eocene to Miocene
Kehle (1970)

3 .
NW, NE, E

4

4

Pre, Syn,&Postmetamorphism
Archean & Precambrian X {?)
Yost through Oquirrh
Lowest (sheet 1)
Younger-on-0Older

Armstrong (1968a)

Adamellite

Foliated biotite granodiorite
west of Cache Peak ,
Almo Pluton (30 m.y.)

D1, D2, D3, D4

NE, W to NW; dome related;
kink folds : :
D2, W to NW

Not stated

Not stated

Amphibolite

D2

Major (D1 7 D2)

Early T to pre Late Kr;

Late Kr to Oligocene
Infrastructure; suprastructure;
abscherungzone

Multiple A
Not discussed

Not discussed
Not discussed
Not discussed
ot discussed
Not discussed
Not discussed
Younger-on-0lder



Ductile Deformation

Based on studies of minor structures at least four phases of ductile
deformation can be recognized (table II). Two of these ductile phases
occur regiona]Ty, as evidenced by small-scale folds and associated
penetrative fabrics having widespread distribution in rocks of both the
autochthon and allochthons (Armstrong, 1968a; Compton, 1972, 1975; Compton
and others, 1977; Miller, 1978). The first, or oldest, set of metamorphic
structures (D1) consists of overturned to recumbent, isbc]ina], or tight
folds, and related minefa] foliation and lineation. Fold axes and mineral
Tineations trend northeast. Folds are overturned to the northwest,
and axial planes and penetrative foliation intersect bedding at very low
angles. Fabric geometry and vergence of folds signify metamorphic flowage
to the northwest or west (Compton and others, 1977; Miller, 1978).

The second or younger set of metamorphic structures (D2) likewise
consists of folds and related mineral foliation and ]ineation.which trend
generai]y northwest.. Fold styles range from isoclinal to broad and open.
Overturning is dominant]y to the northeast, but Compton'and others (1977)
also noted overturning to the southwest in this set. According to Miller
(1978) foliation parallels D2 axial planes and dips steeply. Mineral grains
and pebbles and cobbles in conglomerates are conspicuously elongated parallel
to fold axes and flattened in the plane of bedding (Compton, 1975; Miller,
1978). From the published literature, D2 structures are apparently the

most pervasive and occur widely in both the autochthon and allochthon. They
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record the.magimum stress of regional metamorphism (Armstfohq, 1968a;

“-Compton andvothgrs, 19775 Miller, 1978). Peak metamorphic temperatures
'were'probab1y aChieQed_during this deformation phase, as indicatedlby fhe
‘associated Hiqheét grade_assemblage(yf metamorphic minerals (Miller, 1978).

Metamorphic structures distinctly younger than thé,séﬁond set (D2) occur
thrdUghouf the Raft River. area and include small-scale folds and penetrative
fabkics. " These Structures probably reflect more of the ]6ta1 rather than

the regional méfamokphic deformation because they'are ndt as wide]y distributed
as .D1 and D2 and differ somewhat in character from one place to another.

In the northern part of the Albion Range, Miller (1978)>interpreted
D3 structures to be related to the formation and rise of Big Bertha dome and
concomittant fiowage of the overlying metasedimentary rocks oUtward away
from the apex of the dbmé,aﬁd'downward‘tpward the édjacént rim synclines

or basins. = This ﬁnterpretétidn derives from his observations of the geometry

~.of D3 fo]ds and their close spatial relation to Big Bertha dome. Miller's

(1978) D4 folds are hinute (1 mm) kink folds that have been superimposed

on all eafTier metamorphic structures. D4 axes trend generally N 15° E,

axial planes are nearly vertical, and sense of vergence is not systematic
(Miller, 1978).. Théy definitely post-date formation of Big Bertha dome because

oriehtations are unaffected by it. Kink folds with comparable trends but

systematic eastward vergence were noted by Compton and others (1977)
in the Utah portion of'the'Study area where they were considered to be associated

with late eastward movehent on low-angle faults. |

“Armstrong (1968a) also observed D3 and D4 metamorphic strUcture§ in the

Albion Range (table II). D3 structures were described as northwest trending

MEILJT RESOURCE CONSULTANTS _54-



folds with southwest dipping, axial plane foliation. Because of their
geometry and spatial relation to Big Bertha dome, Armstrong (1968q)
interpreted them to be contemporaneous with and genetically related

to dome formation but outlasting it in time of deve]obmentL Armstrong
(1968a) also observed sporadic north-south trending kink folds, noted their
association witﬁ retrograde metamorphism, but did not offer an
interpretation of their significance. |

In the Utah portion of the study area, specifica]]y in the Raft River,
Dove Creek, and Grouse Creek Mountains, Compton and others (1977)
observéd scarce D3 metamorphic folds with axes trending generally northeast
and 1imbs overturned either northwest or southeast. Is-some areas these
folds are related to small imbricate "thrust" faults which moved hanging
wall rocks northeastward and eastward relative to the footwall (Compton
and others, 1977). Kink (crimp) folds were also noted and intérpreted
to signify defofmations attending eastward movement of allochthonous sheets
on low-angle faults (Compton, 1975).

None of the original investigators, or the writer for that matter,
envisions the metamorphic deformations evidenced by the minor structures
and penetrative fabrics to represent four separate and distinct metamorphic
events. Rather; metamorphic deformation 1is visualized as a single
protracted event during which the various fabrics developed in rocks with
differing rhenlogical properties in response to changing temperature and
stress fields. Thus, D1 structures evolved during the early period of
increasing temperature and stress, D2 structures record maximum temperature
andlstress, and D3 structures reflect declining temperature and variable

local stress which prevailed during the waning phase of regional metamorphism
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and deformation. According to Armstrong (1968a), D4 strucltures, the kink .
folds, signify retrograde metamorphism and deformation under conditions of
substantially lower temperature and stress.

Aé was noted by Compton and others (1977) and Miller (1978), the
' metémorphic‘minera1s, fold formé, and vertica]distributions of strains
.in rocks‘afféctedby the first and second (D1 and D2) metahorphic
defdrmations are so similar and widely developed as to suggest that one
followed the other closely. D3 structures, on the other hand, differ
sufficiently in their character and distribution to impiy more_]oca]izéd
stress-dominated deformation, such as that accompanying formation and rise
of the individual mantled gneiss domes. There are at least seven of these.
Thus, D3 structures signify deformation in the metasedimentary rocks overlying
the domes as a consequence of flowage outward away from the apex of the rising
" domes, and downward toward adjacent rim synclines or basins.

Kink fO]ds, as 1ntérpreted by Armstrong (1968a), and Combton and others
(1977), and implied by Miller (1978),signify the waning~phdse of metamorphic
deformation in a cooler, more rigid pile of metasedimentary rocks undergoing,

simultaneously, regional upiift and eastward movement on low-angle faults.
Post-metamorphic Folding

Post metamorphic folding, faulting, and intrusion was widespread and
variable and affected rdcks of both the autochthon and a]]ochthon. During
the waning stages of metamorphism and prior to depositon of the upper
Miocene and Pliocene sediments, and associated volcanics, allochthonous
rocks, especially thé Oquirrh Formation, were rather strongly folded, and

rocks of the autochthon were buckled moderately in many places (Compton, .
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1972, 1975; Compton and others, 1977). The earlier postmetamorphic folds
trend N. 30° E. to N. 35° W. and are overturned toward the east. According
to Compton (1975), some low-angle faults were folded at this time while
others, notably the upper and presumably youngest, experienced considerable
movement as evidenced by juxtaposition of unmetamorphosed and metamorphosed
rocks. Erosioﬁ of these fo]dé and allochthonous sheefs, accompanied by vol-
canism, led to the formation of the widely distributed, thick, basin-fill
sediments, and volcanics of late Miocene and Pliocene age. Compton and
others (1977) noted a widespread, consistent? inverted, é]ast stratigraphy
in these sedimeﬁts and interpreted it to mean the a]]ochthonous sheets had
not been subjected to extensive high-angle faulting at thfs time.
Subsequent}y, the late Miocene and Pliocene basin-fill sediments and
older rocks were folded, mostly on north-south axes, but locally on
east-west axes, to form the present mountain ranges. As the anticlinal
character of the major: ranges evolved, considerable arching, doming, and
vertical uplift occurred along high-angle basin-and-range type faults.
Low-angle faults which juxtapose metamorphosed and unmetamorphosed Paleozoic
rocks on upper Miotene and Pliocene basin-fill sediments probably accompanied

this deformation.
Low-Angle Faults
Low-angle faults with diverse senses of movement and variable but
demonstrably larye lateral displacements are distinctive structural

features throughout the Raft River area (table IIand plate 1). They

preceded, accompanied, and followed the major metamorphic deformations.
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Fau]ting consiéfcé' dominantly of thrusting of younger rocks over older rocks _ .
and theréfore suggests, asvdothelninor struétures formed during the /
DI and D2 metamorphic deformations, that considerable extension accompanied
;‘deformation in thé Raft River area. This is evident in the near parallelism
-of.fhe 1ow—angle faults, bedding, D1 foliations and axiai planes, and

D2 elongation~and f]attenihg of both mineral grains and conglomerate clasts

in the p]ané of bedding (Compton, 1972, 1975; Miller, 1978). Low-angle

thrust. faults are known, hut they are uncommon and typica]]y involve recumbent
fold limbs or locally juxtaposed allochthonous sheets, as was noted by

Compton and others (1977) and Miller (1978).

‘Substantial lateral displacements along some of the Tow-angle faults
are'indicated by tectonically eliminated thick stratigraphic successions,
by significant metamorphic discontinuities between juxtaposed allochthonous
sheets or between a]]ochthqn and autochthon, by tﬁe gfeat]y abbreviated and
highly attenuated Precambrian Z (?)-Paleozoic stratigraphic section, and by
the_bresence of an’'atypical Cambrian (?) sequence (Compton, 1973, 1975:
Compton and others, 1977; Mf]ler, 1978). |
Considerable low-angle faulting apparently predates or possibly coincides

with the early metamorphic deformation. This is evidenced by the general
absenqe of breccia or phyllonite in the fqu]t zones; by parallelism of fault
planes, bedding, and thé majbr D1 foliation; by the lack of discontinuities

in metamorphic grade or in orientation of minor structures across many of

tHe faults; and by_comparéb]e mineral assemblages and metamorphic fabrics

near and within fault zones (Compton and others, 1977; Miller, 1978).

Direction of tectonic transport during this early phase of low-angle faulting

.“\
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must be inferred from minor structures formed during D1 deformation. Style
and vergence ot D1 tolds suggest metamorphic flowage and éccompanying tectonic
transport on cohtemporaneous low-angle faults was northwestward or westward
approximately parallel to bedding (Compton and others, 1977; Miller, 1978).
The amount of diép]acement is unknown.

Low-angle faulting contemporaneous with metamorbhism is indicated locally
by a phyllonitic (reﬁrysta]]ized cataclastic rock) schist overlying the Elba
Quartzite (Compton, 1975). This schist is 16ca11y érimped and buckled
on axes that trend east-west, and near the head of Indian Creek Canyon is
truncated by low-angle faults that strike east-west and dip 30° south
(Compton, 1975). Compton (1975) interpreted the asymmetry of associated
metamorphic folds (D2) to indicate movement from south to north on the
"thrusts”.

Considerable post-metamorphic, low-angle faulting is evident throughout
the Raft River area; Unmetamorphosed Oquirrh Formation rocks are juxtaposed
along low-angle faults with metamorphosed equivalents. Moreovér, the
highest grade metamorphic rocks of the allochthon tectonically overlie the
lowest grade metamorphic rocks of the autochthon. Finally, both metamorphosed
and unmetamorphosed Paleozoic rocks are tectonically juxtaposed with upper
Miocene and Pliocene basin-fill sediments, but these partiéu]ar low-angle
faults probably developed in Pliocene time in response to arching, doming,
and uplift of the mountain ranges along high-angle faults. Tectonic
transport along the postmetamorphic Tow-angle faults was eastward, as is
evidenced by north-south trending folds with eastward overturning and
associated imbricate “thrusts" and also by the sense of offset on associated

strike-slip faults (Compton, 1972). Contrasts in metamorphic grade of
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juxtaposed rocks suggest horizontal displacements of at least 30 km on .

some low-angle faults of postmetamorphic age (Compton and others, 1977).
Dating of Deformational Events

Dating of these various deformations in the study area is hindered by
extensive erosion and cover, widespread Tertiary heating, and seemingly
ambiguous field }e1ations_and radiometric age dates. Stfatigraphic
criteria, deposiﬁiona]'patterns and characteristics, ages of synkinematic
and postk{nematic intrusions, and "cooling" ages (K-Ar dates) of metamorphic
minerals and rocks have been utilized by various workers to deve]op a
regional synthesis of orogenic activity in the eastern- Great Basin
(Mféch, 1960; Stokes, 1960;_Misch and Hazzard, 1962; Armstrong and
' Hansén, 1966). A1l of the syntheées rely on the app]fcation of scattered
" bits of eviden;e from several areas to the region as a whole, which presumes
the orogenic and p]u£onic activity were regional in extent and coeval
throughout the entire region. The writer concurs with Miller (1978) who
urged caution in extrapolating data from one area to another.

Considerations of regional stratigraphy place a lower, or older, limit
on the age of regiona],hetamorphism and deformation in the eastern Great
Basin. Misch and Hazzard (1962) outlined the evidence for metamorphism
and deformation df thelupper Precambrian through lower Triéssic rocks in
eastern Nevada, and they argued that the regionally extensive and conformable
sequence prec]udes an age older than early Triassic for a.regional orogenic

event. While it is acknowledged that this sequence is nowhere completely
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intact in the Raft River area, and therefore conformity may be questioned,
this same‘argument is adopted because most, and perhaps all, of the
recognized rock systems are represented and generally occur in their
proper stratigrephic order, except where tectonica]iy eliminated along
Tow-angle faults or stratigraphically inverted due to recumbent folding
(table I);

An upper, or younger, limit on the age of regional Metamorphism and
deformation 1nlthe study area might likewise be inferred from fegiona]
stratigraphic evidence. This is, however, a much more tenuous approach.
According to Armstrong and Hansen (1966), lower Cretaeeous rocks unconformab]y
overlie deformed Paleozoic rocks in several areas of eastern Nevada,
suggesting that regional deformation had ceased by early Cfetaceous time.
Inasmuch as these lower Cretaceous rocks have a very restfﬁcted distribution,
compared with the conformable ]ate‘Precambrian through early Triassic rocks,
they may have accumulated in local basins rather than in the regionally
extensive Cordilleran geosyncline. Thus, deep deformation and fegibna]
metamorphism may have continued considerably longer, as was recognized
by Miller (1978). Within the study area, there are no Mesozoic rocks
youhger than the Lower Triassic marine limestone mentioned by Todd (1973).
Evidence will be presented subsequently which illustrates thevfa11acy of
extrapolating data from one locality to another, as might be done here,
to fix an upper age limit on deformation and metamorphism. -

Postkinematic plutons which have been dated radiometrically occur
at a number of localities in eastern Nevada as well as within the Raft
River area. Because theseplutons cut across orogenic structures and

regionally metamorphosed upper Precambrian and Lower Paleozoic rocks, radio-
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metrfc dates on:tﬁem permit a refinement in interpretation of age of
deformation and»}egiona] metamorphism. The age data summarized by

::Armétrong and Hansen (1966) and Armstrong (1972, 1975, 1976) clearly

indicate thatlregibnal metamorphism and deformation in eaétern Nevada

waé'éonc1uded by early Cretaceous time. These and more recent radiometric

age. data are summarized_fn table IIl and will be discusséd in more detail
Tater.

Wifhin the Raft River area, both synkinematic and poétkinematic
plutons -are known and radiometrically dated. The Vipbnf Mountain infrusion
anhd the Midd]é Mountain injection complex, both 1ocatéd in the}Grouse
Cfeek Mountains, are synkinematic intrusions.as evidenced by distinct'
1fneations with trends parallel to D2 metamorphic structures in adjacent

country rocks (Compton and others, 1977; Armstrong, 1976). Both of these
intrusions occur in the'westernmost,>highest metamorphic'grade exposures
of the éutochthon. Compton and others (1977) were unable to obtain
“unambiquous age data for the Vipont Mountain pluton. -However, Armstrong
(1976) reported O]igocene Rb-Sr ages for the Middle Mountain injection
complex. Thus, the second (D2) metamorphic deformation in the Grouse
Creek Mountains, énd probably elsewhere in the study area as well, was
appakent]y still underway during Oligocene time. This conclusion is
supported by geologic relations and age dates of postkinematic p1ufons.
| Postkinematic plutons also occur in the study area and include the

Immigrant Pass intrusion, Almo pluton, and Red BUtte stock. The Immigrant

Pass intrusion and Red Butte stock are located in the Grouse Creek

Mountains, whereas the Almo pluton is located in the Albion Range. Their
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LOCATION POST KINEMATIC INTRUSION METAMORPHIC MINERAL REFERENCE
K-Ar other K-Ar Other
NEVADA )
Dolly Varden Mts. 125 (b+h) Armstrong & Hansen, 1966
HD Range 150 160G (Pb- ) Riva, 1970
147, 140 ' McDowell, 1971
Delano Mts. 135 (b) Slack, 1974
Schell Creek Mts. 39 (wr) Mauger and others, 1968
Deep Creek Mts 20-22 (3) Mauger and others, 1968
Ely area 109 (6) McDowell and Kulp, 1967
Ruby Mts. 43-18 Thorman, 1965
25-29 (2) Mauger and others, 1968
110, 35 (24) Kistler & Wilden, 1969
32 (Rb-Sr) Armstrong, 1970
Southern Snake Range 125, 105 (b) Armstrong & Hansen (1966)
219-13 (3) 36 (ft) Snoke, 1975
154 (m) Snoke, pers. comm., 1978
Snake Range 125, 105 (b) 27-40 (4) Mauger and others, 1968
151-17 (28) 220-40 (Pb- ) 259-22 (9) Lee and others, 1970
151-90 (Rb-Sr) Lee and others, 1970
81, 82 (m) Armstrong & Suppe, 1973
RAFT RIVER COMPLEX
Albion Mountains
Almo Pluton 23-25 (2) McDowell, 1971
22-16 (19) 28 {(wr, Rb-Sr) Armstrong, 1976 :
30 (wr, Rb-Sr) Armstrong and Miller (1967)
metasediments 162-24 (20) Armstrong, 1976
migmatites 80-16 (11) 29-16 (Rb-Sr) Armstrong, 1976
Raft River Mts.
metasediments 41,38 (b) Mauger and others, 1968
Grouse Creek Mts.
plutons 38 (wr, Rb-Sr) Compton and others, 1977
25 (wr, Rb-Sr) Comoton and others, 1977

_29_

TableIII. Radiometric age determinations of postkinematic plutons and of metamorphic rocks and minerals in the

eastern Great Basin and the Raft River area




Rb-Sr whole-rock ages are 38, 30 and 25 m.y., respectively (Compton .
,ahd others, 1977); Armstrong and Hills, 1967). Geologic re]atfons within
and adjacent to the Red Butte stock are instructive. Aligned biotite crystals
defirie a weak foliation, and biotite, quartz, and feldspar crystals
impart a fafnt lineation in the shell or perimeter, butnot in the core
oflfhe body'(Tddq, 1973; Compton and others, 1977). Over a horizontal
distance of 460'meters:bé1owlthenﬁdd1e allochthonous sheet, the intrusion
is strongly gneissose, marked by microfolds and lineated mineﬁa].grains,
and my]onitized,.with fébric elements paralleling those of the second (D2)
metamorphic defofmation in néarby country rocks (Compton and others, 1977).
Thermal metamorphism of rocks in the middle sheet is both pronounced and
conspicuoqs.over a distance of 750 meters from the stock but rocks of the
upper sheet, located only 200 meters above the pluton, exhibit no thermal
metamorphism; according to Compton and others.(1977).' From these observations, g
Compton and others (1977) concluded thét intrusion and crystallization of
~ the Red Butte stock coincided with movement on the middle low-angle fault
and with the second (D2) metamorphic deformation but predéted emplacement
of the.upper a]]ochthanUS'sheet.

Geologic relations in and adjacent to the other postkinematic plutons
are informative but yield less definitive and even somewhat ambiguous results.
The Immigrant Pass intrusion, previously named the Grouse Creek pluton by
Baker (1959), intruded and metamorphosed rocks of the middle allochthonous
sheet. It cuts across northeast-trending metamorphic folds of the first (D1) set,
and is overlain tectonically (?) by unmetamorphosed rocks of the upper

"sheet (Compton and others, 1977). The age relation between the pluton
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and the younger (D2) set of metamorphic folds was not established,

although the pluton exhibits no metamorphic fabrics (Compton and others,
1977). Armstrong (1970) obtained a K-Ar biotite age of 23 m.y. on granodiorite
from the northwestern lobe of the Immigrant Pass intrusion, but it is not
known whether this age reflects primary crystallization or later heating.
Interpretation of these geologic relations leads to the conclusion that
intfusion and crystallization of the Immigrant Pass pluton followed the
first (D1) metamorphic deformation and the emplacement of the middle (and
presumably the Tower) allochthonous sheet but apparently preceded movement
along the upper low-angle fault and emplacement of the ubper allochthonous
Sheet.

Several other bits of information bearing on the ages of deformation
and regional metamorphism in the studyarea merit discussion. The Almo
pluton, dated by Rb-Sr methods at 30 m.y., exhibfts no penetrative deformation
but cuts across metasedimentary rocks with D1 and D2 fabrics,in’the Albion
Range (Armstrong and Hills, 1967). K-Ar ages on metamorphic minerals developed
in association with the intense D2 phase range from 70 to 80 m.y., dating the
second metamorphic deformation as somewhat older than late Cretaceous
(Armstrong and Hi]]s, 1967).

Consideration of the age data summarized in table III reveals a wide
range of radiometrically determined ages (from Jurassic to middle Tertiary)
for metamorphic minerals and rocks in the eastern Great Basin, including
the Raft River area. The predominance of young dates, approximately 100 m.y.
younger than the age of metamorphism and deformation inferred on stratigraphic
evidence, is noteworthy. Armstrong and Hills (1967) and Mauger and others
(1968) interpreted this discrepancy to mean that the rocks had experienced
an early protracted high temperature history and a late cooling phase

immediately before or during Basin and Range uplift. This interpretation
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is compatible with‘dafa from the study area. Fission track ages on .
sphene and apatite from Precambrian W adamellite and schist and from
Ordovician marble (Pogonip) in the Raft River Range suggest that these

4 rb¢ks were at.metamorphic temperatures (400O C) as recently as Miocene

time (ComptOn.aHd others , 1977). Chemical mobility and;‘presumab1y,

elevated temperatukes also existed in late Miocene time in the Grouse Creek
Mountains as evidenced by 8 to 11 m.y. old Rb-Sr biotite whole-rock ages

oh Precémbrian W adamellite (Compton and others, 1977).

Lnterpretation of the previously described geology, fie1d relations,
and }adiometric age data to yield a consistent chronology of_deformation:
eveﬁts in the Raft River ;rea is obviously not without ambiguity.
Collectively speaking, however, the data and observationsipermit the
conclusion that majOr_defOrmation and metamorphism occurred sometime during
late Triassic to late Cretaceous time and that minor metamorphic deformation,
recrysta]]ization,diffussion, isotopic exchange, and e]évated temperatures
éontinued from late Cretaceous until late Miocene time.

Metamorphic folds aﬁd penetrative fabrics developed du?ing the first phase
(D1) of ductile deformation clearly predate intrusion of-the 38 m.y. old
Immigrant Pass p1utdh since, according to Compton and others (1977),

the intrusion cdts acrbss carly metamorphic folds in the southern Grouse
Creek Mountains. Moreover, this early phase of metamorphic deformation
probably occurred sometime during the interim late Traissic to pre-late
Cretaceous time based oniconsiderations of regional and local stratigraphy,
Jurassic age dates oﬁ.metamorphic minerafs from rocks wftﬁin and beyond
the study area, re]atiye ages of D1 and D2 fabrics, and'the late Cretaceous

K-Ar ages of D2 minerals in the Albion Range. .
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The second'(DZ) phase of ductile deformation must be somewhat older
than late Cretaceous age, based on K-Ar ages of D2 metamorphic minerals,
but apparently continuéd at lTeast locally, until 1ate'01igocene time, as
evidenced by geologic relations within and adjacent to the 25 m.y. old
Red Butte stock. Both this interpretation and those of brevious investigators
ignore the ambfguity created by the absence of a regional D2 fabric in the
38 m.y. old Immigrant Pass intrusion. A satisfactory explanation is obviously
lacking. Perhaps the penetrative fabric in the shell or perimeter of the
Red Butte stock merely reflects a local continuation of a previous regional
stress. Notwithstanding this explanation, however, the ambiguity still
reﬁains, because the Middle Mountain injection complex éxhibité the D2
fabric and also yields Oligocene Rb-Sr age dates (Armstrong, 1976).

. Geometry and spatia] distribution of D3 structure§ indicate that they
are local structures related to formation and uplift of the»various gneiss
domes (Armstrong, 1968a; Miller, 1978). Strong vertical uplift and doming
during late Tertiary time is also recorded by the areally widespread and
consistent, inverted, clast stratigraphy recognized by Compton and others
(1977) in the upper Miocene and Pliocene basin-fill sediments. Significant
uplift and erosion is likewise indicated by the presence of Pliocene
volcanics resting on metamorphosed rocks in the Albion Range (Miller, 1978).
Incipient doming and vertical uplift, therefore, predate upper Miocene
sediments and volcanics and are probably related to postkfnematic intrusions
of Oligocene age, as suggested by Miller (1978).

The kink folds necessarily postdate formation of the gneiss domes because

they are unaffected by the domes (Miller, 1978). They probably formed
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during extensive Tow-angle faulting and eastward tectonic transport which
_emp]aced_unmetamokphosed Paleozoic rocks sometime during the interim 10
‘to 25 m.y. agd. This is compatible with the observétions of Armstrong
(1968a).who_be1ievéd.that they developed during the wanin§ stages of
defbrmation and reflected retrograde metamorphism. Continued uplift and
erosion durihg'P1{ocene and Pleistocene time is indjcated by folded
Miocene and Pliocene basin-fill sediments, the youthfu]_topography and
déép disseétion,of the mountain ranges, and numerous basin-and-range type
fau]ts with significant vertical displacements. | |

Considerable low-angle faulting is inferred to have predated
metamorphism, for the reasons previously described. Thus, a late Triassic
to possibly late Cretaceous age, is implied for the lower and, presumably,
‘older allochthonous sheet. fMdvement of the middle sheet necessarily
occurred before 38 m.y. ago, continued during middle Tertiary time, and
présumably ceased short]y after 25. m.y. égo. The Upper sheet, consisting
mainly of unmetamorphosed Oquirrh Formation and younger rocks, was clearly
emplaced after the metamorphic fabrics and mineral assemblage developed.
Eaétward movement was probably accomplished largely after 25 m.y. but
beforé deposition of upper Miocene and Pliocene basin-fill sediments and
volcanics, as suggested by the inverted clast stratigraphy.

The low-angle faults along which metamorphosed and unmetamorphosed
rocks are juxtaposed with upper Miocene and Pliocene basin-fill sediments
are probab1y very young and related to archihg, doming, and uplift

of the major mountain ranges along high-angle faults. These low-angle

faults are probably Pliocene in age and formed early during the latest phase
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veftica] tectonics that occurred along the high-angle basin-and-range type
faults. The high—ang]é faults cut upper Miocene and Pliocene sediments,
Pliocene volcanics, and Pleistocene basin-fill sediments and are,
therefore? Pliocene to Recent in age.

Elevated temperatures have affected the metamorphosed and deformed
rocks of the Raft River complex for nearly 200 m.y. and only in the last.
10 m.y. or so, in response to pronounced vertical uplift and rapid
'erqsion, have the deformed rocks cooled below metamorphic'temperatures.
Locally, e]evétéd temperatures persist at depth fn the baéement complex,
as is evidenced by the nearby moderate-temperature Raft. River geothermal
field. The geothermal potential of metamorphic core cohp]exes is an

Jintriguing but unevaluated subject.
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Geologic History Summary

. A synthesis of méjér geologic events in chronological order may
assist the reader in comprehending the maze of geologic data presented
fﬁ précedfng'éections’éf this report. Thé geologic history involves
lengthy periods of subsidénce and sedimentation punctuated by deformations
of orogenic intensity. The resulting compiexities are greater than
_e]ucidated in the following brief comments. Perhaps the most noteworthy
aspect of the geologic history is the lengthy period, approximately
- 200 m.y., for which these rocks were subject to metamorphic temperatures
(400 to 500° C or higher).

The geologic histdry represented in the Raft River area began sometime
before 2.5 b.y. ago with deposition of texturally and'coﬁposifionally
immature Archean'sediments‘consisting predominantly of argillaceous,
feldspathic, and quartzoseAsands, silts, muds, and pebb]y.to cobbly muds,
and subordinate tﬁffs and flows of mafic composition; Thfcknéss of Archean
sediments 1oca11y-exqeeds 300 meters (1000 ft.) but is otherwise'unknown.
Deposition was probably in low to moderate energy environments in a marine
basin of'unknown, but probably regional, extent. Sometime after deposition
the sediments were deformed, first by intrusion of sills, dikeé, and plugs
of diabase and gabbro, and subsequently by adamellite bodies of batholitic
'dimensions (2.5 b.y.). Regional metamorphism accompanied, or followed,
regional p]utonism.‘ Significant uplift and erosion theréafter resulted
in development of a profound regional unconformity on rocks of the Green

Creek Complex.
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Sometime fo]]owing 2.5 b.y. ago terrigenous sédjmentation began on the
deformed, stabj]ized,-and eroded perimeter of the Archean craton.
Feldspathic and qﬁartzose sands, quartzose cong]omerafe; silts, and muds
accumulated tb tHicknesses exceeding 650 meters and fbrméd what appearé'
to be a dominaﬁtiy transgressive marine sequence, with pérhaps(minor
regressive episodes fepresénted by the conglomerate member of the Elba
and Yost Quartzites. Between deposition of the Precambrian Z (?) sediments
(1owgr subgroup rocké) and deposition of the Precambrian X (?) sediments
(middie subgroup rbcks), a gap occurs in the geologic record of the Raft
River area becauée.ndwhere are these rocks observedAinlcontact with each
other. Thus, during:this period of time the geologic history must be
inferred from considerations.of regional geology.‘ Obviouély, the inferred
events may not have occurred in the study area. |

About 1.6 to 1.7 b.y. ago the inferred correlatives of the Green Creek
Complex and the Precambrian X (?) subgroup, thé Farmington Canyon Comp]ex.
and the Facer Creek Formation, respectively, in central and'northeastern
Utah, were deformed and metamorphosed. These rocks were éubsequent]y
uplifted and eroded. They presumably served as the source for the thick
(4900 meters) terrigenous clastics of Precambrian Y age,the Big
Cottonwood-Uinta Mountain sequence, which accumulated in an east-west
trending basin coincident with central Wasatch Range and the Uinta
Mountains. Following deposftion these rocks were fo]ded; up1ifted, and
eroded.

Well dated and régiona]]y correlated, thick (4,500 - 7,600 meters)
Precambrian Z sequeﬁces were derived from the deformed and up]ifted older

Precambrian rocks. - This is evidenced by distinctive lithologies in clasts
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of the Precambrian Z conglomerates, tillites, and diamictites, and by the '
common]y'obséryed angular discordance between the Precambrian Z rocks and the
older Precambrian rocks upon which they rest. Except for local or
kegional~disconfdrmities, the Precambrian Z, Paleozoic, and Triassic rocks
form a regidné]ly extensiye and generally conformable sequence thrdughout
the eastefn‘Gfédt Basjﬁ,.aftaining composite thicknesses greater than 15,000
meters. The Precambrian Z rocks are mostly terrigenous sediments, whereas
tHe Paleozoic And Triassic rocks are dominantly carhonates. Deposition was
largely in low to high.energy marine environments of the Cordilleran miogeo-
syncline. Deep SUbsidence and thick marine sedimentation were the
dominant prdceéses 200 to 800 m.y. ago.

By early,Triassic time the base of the Precambrian was already
subjected to metamorphic temperature35 assuming a normal geotﬁerma]_gradient
of!30o C/km, and deformation was probabiy already in progress. Low-angle
~faulting preceded and)br aCcompanied slow regional up]fft, and metamorphic
flowage commenced to broddce the D1 structures and fabric sometime during
late Triassic and earTy Jurassic time. Continued regional uplift, increasing
temperature, and changiﬁg stress during Early Jurassic to Late Cretaceous
time promoted tontinued low-angle faulting and metamorphic flowage that
facilitated deve]opment of the D2 structures and fabric. Thus, considerable
1ow ang]e fau1t1ng and most of the regional metamorph1c deformat1on occurred
during Late Triassic to Late Cretaceous time, during wh1ch_t1me significant
regional uplift and thinning, both tectonic and erosional, of the
Paleozoic and Mesozoic cover also took place.

Within the Raft River area, metamorphic temperatures, low-angle

faulting, intrusion, and, at least locally in the Grouse Creek Mountains, .
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D2 deformation continued from Late Cretaceous through Oligocene time.
During Late Oligocene to Early Miocene time, postkinematic p]ufon§
penetrated to’sufficﬁent]y shallow levels, to cause the still hot and
plastic gneissés and schists to dome above them. This caused flowage
outward away from the apex of the rising gneiss domes and downward toward
adjacent rim synclines and basins. Strong uplift, continued folding,
significant 1ow—ang1e faulting with eastward movement of allochthonous
sheets, and widespread volcanism were largely contemporaneous deformations
during Late Oligocene and Miocene time.

Rapid uplift and tectonic unroofing initiated cooling and increased
erosion. This also 1ed to deposition of extensive, thiék (2,500 meters),
volcaniclastic, fluvial-lacustrine sequences of late Miocehe énd Pliocene
age. High-angle faulting was not pronounced during early sedimentation,
as is suggested by’the widespread and consistent inverted clast
stratigraphy in these sediments, but it assumed increasing importance
thereafter . Arching and doming of the major ranges continued along
high-angle faults during Pliocene and Pleistocene time. During the
early phase of strong uplift, low-angle faults developed a]ong lithologic
or structural discontinuities and facilitated tectonic denudation of the
ranges and emplacement of allochthonous sheets on upper Miocene and Pliocene
basin-fill sediments.l Continued uplift along high-angle faults and
accompanying erosion dﬁring Pleistocene and Recent time produced the

present landscape.
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POTENTIAL HOST ROCKS ‘ .

Background

. Recognitjon of uraniferous conglomerate and quartzite in metasedimentary
seq@enées fn the Medicine Bow-Sierra Madre Mountains of Wyoming by Graff
and.H6u§ton (1977) and in the Black Hills of South Dakoté by Hills (1977)
prompted BFEC geo]og1sts to conduct literature studies and a br1ef fieid
reconna1ssance of other areas in the Wyoming Precambr1an Provunce Selection
~of the Raft River area for study was based on reported occurrences of
Archean, or Precambrian W, metasedimeﬁtary and granitic rocks, the presence
of a profound regional unconformity between Archean rocks and overlying
Precambrian X (?) métasedimentary rocks, and published descfiptions
of Pre;ambriah X (?) pebble conglomerates and quartzites generai]y
similar in character to those of the El1liot Lake and Blind River areas.

The targetv1ithdlogies selected for emphasis during the field reconnaissance
and' geochemical sémp]ing;']isteo in decreasing order of priority, included
the-conglomerate and quartzite facies of the Green Creek Complex, the
Elba Quartzite, and the Yost Quértzite. Secondary tafgets that might host
other types of uranium deposits included the Archean.adame111te and the
paleoregolith at the base of the Elba Quartzite. |

The primary objective of the present study was acquisition of sufficient
geologic, radiometric, and geochemical data to evaluate the potential
of the high priority target 1ithologies to host Proterozoic_quartzepebb1e
cbng]omerate uranium deposits. The methods of investigation‘uti1ized
to achieve this objective included field reconnaissance, measurement,

and select sampling of stratigraphic sections of the target units, “
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measukements 6f natural radiation, and areal geochemical sampling of target
units, étream sediments, and surface waters (streams, sbrings, and a few shallow
wel]s).' The results of the field reconnaissance and the measured stratigraphic
sections are reported in the following pages whereas the results of the geo-
chemical sampling are discussed in a éubsequent section. Theé distribution of

major lithostratigraphic units of Precambrian W and X (?) age are shown on plate 1.
Green Creek Complex

Armstroné (1968a) proposed the formal name Green Creek Complex for exposures
of gneiss, schist, amphibolite, and minor quartzite that crop out in Green Creek
on’the northeast side of Cache Peak in the Albion Range. Excellent exposures
of the various 1ithologies also occur in all of the deep canyons in the eastern
half of the Raft River Mountains (plate 1). Adame]]ite, or adamellite gneiss,
composes approximately 75 percent of the crystalline basement complex, and
metasedimentary rocks, trondhjemite, pegmatite, and mafic metamorphic rocks
constitutevthe remaining 25 percent. Locally, any of the subordinate lithologies
may predominate. They typically comprise blocks and slabs: of variable dimensions
folded into, or.pahtially to completely engulfed by, adamellite or adamef]ite
gneiss.

Throughout the study area the most common lithology ih the Green Creek
Complex is a tan-weathering adamellite or adamellite gneiss (plate 1). Fresh
surfaces are light gray. In the least metamorphosed exposures in the eastern
Raft River Mounfains, the adamellite exhibits a phaneritic
hypidiomorphic, Qranu]ar texture, locally grading to porphyritic,
with aligned biotite flakes imparting a faint foliation and Tineation
(Compton, 1975). In contrast, the most metamorphosed exposures
in the Grouse Creek -and Albion Mountains consist of porphyroblastic adamellite

gneiss (Armstrong, 1968a; Todd, 1973). According to Armstrong (1968a),
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Todd (1973), and Compton (1972, 1975), ‘the major megascopic minera]s- | .
afe biotite, White mica, quartz, plagioclase, and microcline. Accessory
»mihéra]s reported by Todd (1973) and Compton and others (1977) include
j}menite, rutiTe, sphene, a]ianite, zircon, monazite, apatite, garnet,.
and epidote. thte mica_and epidote are products of metamqrphism
(Todd, 1973; Compton and'otheré, 1977). Felix (1956) reported magnetite,
but Todd (1973) did not defect any in a suite of 12 samples.

| MéLasediMenLary rocks comprise between 10 énd 15 percent of the
Green Creek Complex (b]ate 1). At Tleast three sedimentary facies can
be recognized'on‘the basis of texture, sedimentary structures, and composition
(Cohpton, 1975). The most widely distributed and tthkést facies
éonsist of silty and sahdy shale, now variably metamorphosed to quartz-
mica schist. -The other two facies are quite subordinate by cbmparison
. and include argillaceous, fe]dspéthic, and_quartzose_sandstone, now
metamdrphosed to mica-quartz schist and quartzite, and a peBb]y and
cobbly mudstone, metamorphosed to conglomeratic schist. 'No clast
supported conglomerates were reported or observed anywhere in the Green
Creek Complex. Quartzites represent a minor lithology and are, generally
speaking, indistinguishable from those in younger metasedimentary units,
as noted by Armstrong (1968a). They are commonly small scale, crossbedded, |
thin to thick bedded, moderately sorted, and medium to coarse‘grained.
They typically weather to shades of brown, and fresh surfaces are usually
' tan, white, or gray. Deposition of the gquartzites probéb]y occurred in
~a nearshore marine environment.

The predominaht lithology in the metasedimentary rocks is a brown,

.‘\
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weathered, silvery, mica-rich schist (plate 1). Other lithologies
recognized and described by Armstrong (1968a) and Compton (1972, 1975)
inciude muscovite-biotite-quartz schist, quartz-mica schist, and biotite
schist.. The .accessory mineral suite is largely unknown, although Compton
and others (1977) reported sphene and apatite in samples of schist
collected fof fission track dating. Samarskite occurs in quartz-
feldspar metamorphic segregations and in pegmatites of Archean schist

and Oligocene adamellite (Bil1 Gallant, oral communication, 11/13/79).

Textural and compositional considerations suggest that the
fiﬁer-textured metasedimentary rocks were deposited,for the most part,
in a low energy, offshore marine environment. The pebbly and- cobbly
mudstones may fepresentice-rafted debris or a submarine massflow deposit
resulting from‘fai]ure and mixing of interbedded gravels and muds which
accumulated on unstable slopes.

Thickness of the Archean metasedimentary rocks fs'high1y variable
throughout the Raft River area. The thicker, more continuous exposures
occur in the deeper canyons in the eastern half of the Raft River
Mountains, notably in Jim, Rice, Tenmile Creek, and Indian Creek Canyons.
In this area access is-limited because of private land ownership. Nowhere
is a complete section of Archean metasedimentary rocks preserved. Exposures
generally represent incomplete sections folded into, or engulfed by,
younger intrusions of amphibolite, trondhjemite, pegmatite, or adamellite.
Compton (1972, 1975) reported minimum thicknesses of 91 meters (300 feet)
and 305 meters (1,000 feet) in the Yost and Park Valley quadrangles,
respective]y. The writer measured 102 meters (335 feet) in Tenmile Creek
Canyon, where the top is unconformably overlain by the Elba Quartzite

and the base is not exposed (fig. 5). At this locality the canyon walls
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{pe X (P)

_P€ W Schist

ELBA
QUARTZITE

SCHIST SECTION
- . LOCATED IN
- TENMILE CREEK CANYON
EASTERN RAFT RIVER MOUNTAINS
>102 m. (335 ft.)

STRAIIGRAPHY

N é;.HDZ m.

BASE NOT
EXPOSED

~ Schist:

DESCRIPTION

Mostly fine-grained, biotite,
muscovite, quartz, and feldspar;
silvery, greenish, or olive-brown
weathering; platy; Tocally phylliticy
very small-scalekink folds pervasive;
isoclinally folded, recumbent,

Tight gray, quartz and quartzite
lenses, ubiquitous; only partial section,
as base nowhere exposed; no other
Tithologies of any consequence noted
in this section.

Figure 5.
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consist of brown weafﬁering,o]ive gray mica-rich phy]]ﬁtes and "phyllitic"
schists with pervasive, smallscale,kink folds, and less common, but ubiquitous,
isoclinally folded lenses of gray quartz and quartzite.

Metamorphic,grade and deformation in the Green Creék Complex varies
systematically, both laterally and vertically, in the study area.
Metamorphic grade is lowest in the eastern Raft Rivér Mountains, and from here
it increases systematically westward to the Grouse Creek and Albion
Mountains, where amphibolite grade prevails. Since most of the
-metamorphic rocks are quartz-rich, occurrences of mineral assemblages
which are diagnostic'of metamorphic facies are rare. Field gbservations
also confirm that deformation in the Green Creek Comp]ex is systematically
distributed, increasing vertically from the deepest exposures upward
toward the profound unconformity (Armstrong, 1968a;4Todd,.1973; Compton
and. other, 1977). ‘within the upper few hundred. meters porphyroblastic

textures and the effects of pronounced attenuation are conspicuous.
Elba Quartzite

The Elba Quartzite, ﬁamed by Armstrong (1968a) for exposures at
its type section ih the south half of section 1, T. 14 S., R. 2 E., west
of the village of Elba, Idaho, forms striking outcrops throughout the
study area (plate 1). It is a key unit for structural aﬁd stratigraphic
interpretations. Excellent exposures occur in Conner and Cottonwood
Cfeeks, on the summﬁt and north slope of Mount Independence, and around
the perimeter of Moﬁ]ton dome, all in the Albion Range. Elba Quartzite

“also caps Dennis Hill in the Dove Creek Mountains as we]i as the crest
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~and northeaét f]ank of the central Grous_e Crgek Mountains. The most “
spectacular outcrops occur in the canyons along the south flank of the
Raft River Rangelwhére»access is limited by private 1and ownership, with
less spectacular but still prominent exposures in George Creek and Clear
.Creek Canyon$ and a]éo_along-the entire north flank of the range (plate 1).

The Elba Quartiitélbdnéists of three widely recognized and
extensive 1ithof§cies %nvthe Raft River area (fig.~6); A fourth,
aﬁd more local, lithofacies is present and well exposed é]ong the crest
and nofth flank of the Raff River Range (Compton, 1975). Liéted in
ascending stratigraphic order the four lithofacies are (1) white
quartzite, (2) white qqartzite pebble conglomerate, (3) tan-weathering
‘fe]dspathic qﬁartzite,_and (4) fine-grained, mica-feldspar-quartz schists
(locally kestricted to.the Raft River Range). | |

The exteﬁsive basal lithofacies of the Elba Quartzite consist pre-
dominantly of white, vitreous, dense, well-sorted, thinly-bedded, cross-
bedded, sparsely micaeous quértzite. It is genéra]]y less than 30 meters
'.(]OO'feet) thick (fig. 6; Armstrong, 1968a; Compton,{1975). ‘The lower
.contact is sharpvand unconformable. The upper contact is sharp and occurs
at the base of the 6ver1ying quartzite pebble cong]omefate. The lower
quartzite member is lithologically and sedimentologically quite similar
to the Yost Quartzife. o

Several Tess significant but distinctive lithologies occur in the
basa] member of the Elba. Quartzite. A pebble to cobble conglomerate
- with predominant]y'whﬁte but occasionally green quartzite and rare
adéme1lite clasts occurs 10cé]1y in depressions of the regional unconformity.
Clasts are flattened and elongated in a plane parallel to bedding, and

Tong axes parallel D2 fold axes. Locally developed or Archean adamellite .
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(Unit 3)
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(Unit 2)
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Figure 6.

ALBION RANGE
>I55m. (508 ft.)

DESCRIPTION

Fresh surfaces are white to gray: wea-
thers tan to reddish brown. Because of
rod-shaped dolomite bodies; thin to
thick -bedded with cross stratification
throughout; fine to coarse-grained
with grit common; moderately sorted;
slightly micaceous; 5-15% microcline
feldspar; contains 3-5% opaque heavy
minerals; gradation contact with
overlying schist of upper narrows;
distinctive features are the iron-
staining and tendency to form cliffs.

White to light gray quartzite pebble
conglomerate; moderately sorted with

thin to thick bedding; locally fuchsitic;
contains interbedded white to light

gray, crossbedded, moderately sorted
medium to coarse-grained, gritty
quartzite; quartzite is micaceous and
feldspathic. This unit contains several

" percent opaque heavy minerals and is

more radioactive than the enclosing
quartzite units with readings of 60-160
cps. (GR-101A counter); color, com-
position, and texture distinctive;
contact with underlying quartzite sharp
and conformable.

White to greenish-gray, dense, vitreous,
predominantly thin-bedded quartzite;
contains about 1% opagque heavy minerals;
unit is crossbedded; small-scale folding,
bedding plane shearing, and tectonic
thinning become more common as the
underlying Green Creek Complex contact

is approached; actual contact is commonly
covered; originally probably very fine

to fine-grained, moderate to well-sorted
sand; this unit might be confused with
parts of Yost Quartzite, distinctive
features include stratigraphic position,

lithology, and bedding. g,



bé]ow the lowest Elba Quartzite or conglomerate 1ayer4is a white mica-
rich schist which is a metamorphosed paleoregolith (Armstrong, 1968a; Compton,
19755Q Two dafk-brown weathering, gray, hématite-rich'quartzite beds,
each apbroximate]y'a meter thick, are present in the lower paft of the
basalaquartzite‘member thrdughout the Raft River Mountains. They are
probably variants of the hematite-rich schists found'dn the southeasf
flank of the range (Compton, 1975).

The extensive middle membef of the Elba Quartzite is a distinctive,
~thin, whfte, dense, vitreous, quartzite pebble conglomerate with
interbeds of white to light gray, silty to pebbly, cross-bedded quartzite
(fig. 6). Pebble size and shape are relatively uniform, but severe
deformation has obscured their original forms. The matrix typically
comprises less than 15 percent of the cong]omeraté and consists of
micaceous, and 1Qca11y fuchsitic, quartzite. Thickness jé highly variable
throughbut the study area, ranging from a few meters to iZ meters
(38.5 feet; fig. 6). - Contacts witH overlying and underlying members
are conformable and gradational. The conglomerate facies was recognized
' everywhere except in the Grouse Creek Mountains. This is not surprising
because Compton (1975) noted that most lithofacies variations in the E]ba
Quartzite disappear westward in the direction of thickehing.

The_uppek member of the Elba Quartzite accounts for more than half
of the formation in the area (fig. 6). It consists prédominant]y of
tan—weéthering, 1ight—to'dark—gray, medium-to thick—bedded, gritty
to pebbly, feldspathic to locally arkosic (microcline), moderately
sorted, cross-bedded quartzite. Cross-bedding ranges in scale from
a few centimeters to s'everal meters. The largest is preéent in exposures “

above Bull Lake in the central Raft River Mountains. White, reddish- -
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brown, greenish-gray, green, and bluish-green quartzites were also

seen. The green and bluish-green varieties are fuchsitic, and

are quarried locally for sale as a decorative building stone. The tan
pigment is residual to leached dolomite grain§ which have been tectonically
flattened and lineated (Compton,1972). Mica is also a common

constituent in small amounts. Thickness of the upper quartzite ranges

six to 117 méfers (20 to 384 feet; fig. 6; Armstrong, 1968a, Compton,

1972, 1975). Contact relations with underlying and over]ying units are
conformable and.gradational.

Along the crest and north flank of the Raft River MQuntains a fourth
lithofacies of the Elba Quartzite is locally present and well exposed. ,
Compton (1975) recognized, mapped, and informally named ihis member the
Elba schist.. It is a dark-brown weathering, fine-grained, mica-feldspar-
quartz schist.. It was originally a thinly laminated siltstone that is
now 183 meters (600 feet) thick in the most complete exposures. It thins
southward and wedges out along a line that crosses the higher.part of
the range somewhat obliquely, with a bearing of N. 759 W (Compton, 1975).
This schist member was sampled but not measured or studied in any detail.

Sedimentary structures in the Elba Quartzite, although few in type,
are generally well preserved. Cross-bedding, usually sma]]—sca]e,
is both conspicuous and ubiquitous in quartzite. It is accentuated
by alternating cross-laminae, rich in quartz and opaque heavy minerals.
Relatively even, paraliel bedding surfaces prevail. Graded bedding was
observed in some éong]omerate beds, as was a very weak clast imbrication
in a few three-dimensional outcrops. - By and large, however, ductile

‘deformation has obliterated primary sedimentary fabrics in the congliomerates
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‘an,d superimpoéed a stréng D2 metamorphic fabric. Feaiures interpretable .
as channel structures and clay galls are eﬁtire]y lacking.

Variations in thickness of the Elba Quartzite are predictable and
pronounced. Compton (1975) nbted, and the writer concurs, that
thickening and'litho1ogic homogeneity generally inﬁrease from east to
west in the study area. superimposedAon this trend however, are loci
of maximum thinning which coincide with crests of anticlinal ranges,
apexes of gneiss dohes, and limbs of recumbent folds. Thus, thickness
ranges from as little as three meters (10 feet; Armstrong, 1968a) to
a§ much as 457 meteré‘(1500-feet; Compton, 1972). Most of the
variation in fhickness stems from ductile flow during metamorphism, attenuation
accompanying extensi?e. low-angle faulting, and assimilation attending
remobilization of Archean adamellite or intrusion of Tertiary plutons.
Some, however, is undoubtedly due to variations in original depositiona]
‘ environments and sedimentary processes.

- The deformation intensity and metamorphic grade in the Elba Quartzite

are similar to that of the underlying Green Creek Complex, and are
lowest in intensity and grade in the eastern part of the Raft‘River
Range and highest toward the west in the Grouse Creek Mountaihs (Compton
and others, 1977). With few exceptions, notably the recumbent folds along
the south flank of-the Raft River Range, the Elba Quarfzite is right-side
up, as evidenced by cross-bedding, and is moderately deformed, except
for the diuctile flow and attenuation reflected in sma]]—scé]e metamorphic

folds and flattened and stretched clasts in conglomerates.

The accessory mineral suite of the Elba Quartzite is not well
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studied and therefore, not well known. Todd (1973) noted sphene, and
Compton (1972, 1975) reported hematite, ilmenite, zircon, and tourmaline.
In addition, Bill Gallant (oral communication, 11/13/79) found monazite,
rutile, apatite, and possibly uranothorite (?), a rare earth oxide,
in samples of the Elba from the Almo Creek area in the Albion Range.
Perhaps the mineral in question is allanite since it is one of the more‘
abundant accessory m{nera]s in the Archean adamellite aﬁd might logically
be expected to-occur in the Elba Quartzite (Todd, 1973).

A Euhedual pyrite is locally abundant.. It is conspicuously associated
with intense near;vertical fracturing of Elba outcrops above Bull Lake,
in the vicinity of Century Hollow, and in the area of Johnson and Charleston
Creeks in the central; southwestern, Raft River Mountains, respectively.
The pyrite is definitely not detrital but rather is epigenetic and
probably related to a hydrothermal system of Oligocene, or younger, age.
Syngenetic pyrite is notably lacking in all quartzite and conglomerate
units.

Stratigraphy, sedimentary structures, and textural and compositional

attributes of the E]ba Quartzite suggest that deposition was predominantly
in a shallow, moderate to high energy, nearshore, marine environment.
This interpretation is based solely on the areal extent Qf various lithofacies,
uniformity of lithofacies, bedding style, generally small-scale cross-bedding
and the conspicuous absence of sedimentary structures diagnostic of
fluvial processes. The quartzite pebble conglomerate member reflects
renewed uplift and erosion in the source area and temporary regression
of the strand]ine with development of a fluvial-marine deltaic facies.
Otherwise, the overall fining upward texture, and the dolomite content
of the upper quartzite member, suggest a normal transgressive depositional
sequence. Tranégression occurred over Archean crystalline and metasedimentary
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terrane havihg pa1eore1ief measurable in tens of meteré_(Armstrong, 1968a).

o If,wasAnot bossib]e to make quantitative paleocurrent measuréments-
on croés—stratification in the quartzites, or to determine clast |
-imbrication in thé conglomerates, for a variety of reasons, most notable
being extreme deformation of primary sedimentary fabrics, generally
poor expression of cross-bedding surfaces, very limited two-dimensional
‘exposures, and fina11y inclement weather. However,Aqualﬁtiative field
observations tﬁrqughouf the study area suggest that sediment transport
was dominantly in a wéster]y direction. |

Throughout the sfudy area the Elba Quartzite is unconformably underlain

by the GreenlCreek Complex and conformably overlain by the prer Narrows
Schist (plate 1). Gradational contact with the Upper Narrows'Schist
ocdurs over a.stratigraphic interva] of a few meters toAtensléf meters
(Compton,1972): For detai]s concerning the schist of the Upper Narrovis ,
the reader is referred to the publications of Compton (1972, 1975), Compton
and others (1977), ahd Miller (1978). | -

Yost Quartzite

The Yost Quartzite was mapped and informally named by Compton
(1972) for a 122-meter thick (200 to 400 feet) interval of white to
greenish-gray, thinly-bedded quartzite south of the village of Yost
in the northwestern paft of the Raft River Mountains (plate 1).

The Yost Quartzite is relatively w{de1y distributed and is .

typically associated with the oldest low-angle fau]t‘ahd allochthonous
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sheet. Accordingly, complete sections are rare, and outcrops are
more sporadic and cdmmon]y less prominent than some of the other
quartzites. The best exposures occur in the Left and Right Hand
Forks of Johnson Creek south of Yost, in the vicinity of the Upper
Narrows in the Raft River, on the west slope of Cache Peak, and on the
south slopes of the east-west ridge south of Connors Creek on Big
Bertha dome. It was not observed anywhere in the Grouse Creek
Mountains. |

The Yost Quartzite is considerably more homogeneous than the
Elba Quartzite. It consists predominantly of white, vitreous, dense,
thin-to medium-bedded, micaceous, parrallel-laminated and cross-
laminated quartzite (fig. 7)! There is little basié for subdivision
of the Yost into memberé, although the upper half is predominantly
a sparsely micaceous, thinly bedded, para]]e]-]aminatedAquartzite,
whereas the lower half is a somewhat more micaceous, medium-bedded,
cross-laminated quartzite. Compton (1972) observed some feldspar grains
and quartz pebbles in thicker beds along Johnson Creek, but neither
of these was noted by the writer in the measured section in the Right Hand
Fork of Johnson Creek (fig. 7). Greenish-gray and green, fuchsitic
quartzite, magnetite rich quartzite, and hematitic schists comprise
subordinate lithologies locally, notably in the vicinity of the Upper
Narrdws of the Raft River (Compton, 1972).

Twovtypes of primary sedimentary structures are pfesent in the
Yost Quartzite. Both are well preserved and conspicuous in outcrop.

Even, parallel, primary lamination is well developed in the upper half
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STRATIGRAPHY | DESCRIPTION

Quartzite: White, dense, vitreous, very thin-bedded
(Unit 3) to Taminated, slightly micaceous
quartzite, with a few schist interbeds

YOST QUARTZITE

<UNIT I=}<—UNIT 2

UNIT 3 ——

near the top; upper contact is gradational
with the overlying schist but locally
brecciated due to bedding plane shearing;
Pyrite of presumed hydrothermal origin
has weathered to iron-oxides along
bedding planes and fracture surfaces;
originally fine to very fine-grained,

well sorted sand.

Quartzite: White, dense, vitreous, thin to medium-

(Unit 2) bedded, slightly micaceous quartzite;
cross-bedded; few percent opadue heavy
minerals present; conspicuous bedding
plane shearing and tectonic thinning;
distinctive hackly cross-fracture
prominent; quartzite as above.

Quartzite: White, dense, vitreous, thin to medium

i

UPPER NARROWS

SCHIST of

P€ X (?)

(Unit 1) bedded, cross-stratified quartzite; may
be slightly more micaceous then over-
lying quartzites; schist interbeds
similar to underlying schist present
near the Tower contact; contact con-
formable and gradational; bedding
plane shearing and tectonic thinning
conspicuous.

Figure 7.

-88-



of the unit, where it is accentuated by alternating light and dark mineral
- laminae, a millimeter or so thick. In the lower half of the Yost,
cross-lamination is conspicuous and similarly accentqated. The combination
of thin, even,'para11e1 beds and micaceous bedding surféces imparts a
pronounced flaggy bedding to the Yost Quartzites af a number of localities.
l.ike the Elba, it is widely quarried and sold as ornamental building
stone.

Low-angle faulting causes variable thicknesses in the Quért;ite
of Yost. Prior to extensive low-angle faulting, the unft was probably
much more widely distributed and thicker. Compton (1972) reported a

thickness of 122 meters (400 feet) south of Yost, 61 meters (200 feet)
to the northwest, and pinchout to the southwest. A complete, but ’
attenuated, section occurs in the Right Hand Fork of Johnson Creek south
of Yost where thicknesses of slightly more than 66 meters (217 feet) are
present (fig. 7).

The accessory mineral suite of the Yost Quartzite is not well
known but composifiona] data suggest it is similar to Elba Quartzite.
Unidentified opaque heavy minerals comprise, on thé average, a few percent
of the quartzite. Compton (1972) reported magnetite. Euhedral pyrite -
is present in the measured section and weathers to produce reddish and
yellow-brown outcrops which contrast strikingly with the generally white
Yost Quartzite. The pyrite is epigenetic, as is evidenced by an intimate
association with fate near-vertical fracturing and euhedual crystals
of variable size. Assocation with brittle deformation structures suggests
a relatively youny age and a hydrothermal origin.

Contact relationships between the Yost Quartzite and the underlying
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Schist of the Ubber Narrows and the overlying Schiﬁt'of:Steven Springs
are.conformahle and gradational (plate 1). Slippage and shearing in
proximity to cdntacts are noticeable in good exposures, but beds
above and below remain generally parallel. One or two beds of schist are
interbedded in the top and bottom few meters of the Yost Quartzife. These
are identical in all respects to those of over]ying_ahd underlying units.
Consideratioﬁs of stratigraphy, sedimentary structures,. and composition
sdggest deposition of Yost sands in intermediate depth, low to moderate
' eﬁergy, offshore, marfhe environment. In the context of the entire
Precambrian X (?)’sﬁccessidn, the Yost may ref]ecf a tempOﬁary regression
of the strand]fneahd reneWed uplift and erosion in the source area. - Provehance
consisted of a terrane 1ithologically similar to the Green Creek Complex.
.Quéntitative measurements of paleocurrents and determination of
sediment transport direction were not poSsib]e because of gehera]]y poor
exposures, very 1imited two-dimensional outcrops, typica11y small-scale
cross-laminations, and difficu]ty in distinguishing between uncommon,
large-scale cross-bedding surfaces and extensively developed lTow-angle
surfaces.of probab]e-tectonic origin. Because the Elba-Upper Narrows-
Yost-Steven Springs subgroﬁp forms a genetic depositional sequence,
'pa1eocurrent§ and sediment trénsport directions probably changed 1little

between Elba and Yost times.
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URANIUM OCCURRENCES

There is scarcely a place in the western United States where a
pfospector has .not searched for uranium with his qeiger or scintillation
counter. During the 1940's geologists with the Atomic Energy Commission
and the U.S.G.S. conducted extensive investigations of mines, waste
dumps, and prospects throughout the United States in search of uranium
mineralization. As a result of this massive and highly successful
search for uranium during the 1950's, a vast amount of basic information
concerning the nature, distribution, and occurrence of radioactivity
and uranium in the Uhited States was acquired in the focm of Preliminary
Reconnaissance Repcrts (PRR's) by the Atomic Energy Commission. Review
of the PRR's for a non-producing area is typically the starting point for
assessment of its.uranium potential.

The PRR's fqr Box Elder County, Utah and Cassia County? Idaho contain
very little useful information. Only three reported uranium occurrences
in Box Elder County are located within the study area. Two of these
occurrences, reported in PRR's #5056 and #5061, are located in the Century
Hollow {Park Vai]ey) mining district in the southwestern Raft River
Mountains. An occurrence reported in PRR #5055 is located at the head of
Rosebud Creek in the southern part of the central Grouse Creek Mountains.
No abnormal radioactivity or uranium minerals were noted.at the sites
reported in PRR's #5055 end #5066. The occurrence described in PRR #5061,
located in T. 13 N., R. 14 W., had been reported to have radiation as high as
10 times background locally, in association with sparse pyromorphite (?), the latter

having formed by oxidation of galena and pyrite in a massive white quartz vein.
-91-
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sparse gold silver, lead, zinc, and copper mineralization is associated with b
quartz veins in the Century Hollow area, but the district has been inactive since
theféarly 1930'5 (Compton, 1975). A11 workings have now caved. -In checking
3fhis genera] aréé, no significant anomalous radioactivity was detected
in quaftz veins;iArChean adamellite or schist, or E]ba Quartzite. However,
subanomalbus waters and anomalous stream sediment and.rock samples were
obtained from thf§ area (figs. A-3, B-3, B-4, C-4 , and C-5 ). Moreover,
a recent éirbOrne radiation survey detected anomalous radibactivity in
this area (plate 4). These results indicate additional field work is
justified in the Cehtury Hollow area.

Only four occurrences are reported in Cassia Canty, Idaho. Three were
done within the study area, and two of the three reported'anoma1ous
radioactivity, but no uranium minerals. In all three instances, the locations
lacked sufficient sife3desfriptﬁons which w6u1d have permitted field
checking of the site. PRR #2500 reported radiation up to fjve times
background inmine adits, but no interpretation or evaluation was providéd:
A single grab sample from a prospect pit yielded an equiva]eht uranium
content of 0.036 percent. Thus, the anomalous radioactivity may stem
from sparse uranium mineralization or radon bui]d up in the adit due to
poor air circulation. The associated ore deposits were described as
mesotherma1.veins and replacements in quartzite, schist, and marble.
Ore was mined for 1ead; silver, gold, copper, zinc, molydbenum, cobalt,
and nickel. This metal suite is noteworthy in that it ié reminiscent of
that associated with classical veins and some Protérozoic unconformity-
type uranium deposﬁts (McMillan, 1978). The occurrence reported in PRR #2500
Was not located in the field, but its reported location ﬁoincides with

extensive exposures of allochthonous Precambrian Z (?) and Paleozoic
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rocks in T. 12 S., R. 24 E. PRR #2501 located soméwhere inT. 12 S.,
R. 25 E., reported anomalous radiation up to three times background in
.association'with prospects and dumps developed in mesothermal veins in
a porphyritic granite. The ores were mined for lead, silver, gold,

and copper. No follow-up work was recommended for PRR #2501.

The geology described in PRR's #2500 and #2501 is reminiscent of"
that in the Ward mining district which is located in Connor Creek Canyon.
Nd really andmé]ous radiation was nofed in this area, but anbmalous
water, stream sediment, and rock samples were obtained from the Ward
mining district (figs. A-3, B-3, B-4, C- 4 , and C- 5 ). Metamorphic
segregations in Archean schist in Conner Creek contain samarskite, according
to Bill Gal]anf (oral communication, 11/13/79). These occurrences are
small and erratic and have no economic potential. Past mining activities,
a]though small-scale, were numerous and thorough in the Ward district. It
is quite un1ike]y that significant uranium minera]izatioﬁ or highly
anomalous radioactivity would have been missed or gone unreported. Thus,
no follow-up work is recommended for this area despite the geochemical
anomalies.

No anoma]ous radiation or uranium minerals were reported in PRR #2503,
which is located somewhere in T. 15 S., R. 24 E., W.J. Maybe of the
U.S.G.S., who studied shale beds in the area, was quoted as saying that the
highest equivalent U308 content in his study area was 0.35 percent.

Geochemical and airborne radiation anomalies occur in this general area,
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known as Cify of Rocks, and uranium minerals in a pegmatite and a placer “
are also known (Cook, 1955, 1957). Bill Gallant (oral communication,
11/13/79) notéd'garnet, plagioclose, maygnetite, and samarskite in a
pegmatite located in section 36, T. 15 S., R. 23 E. This locality

also coincides with that of an airborne radiation anomaly (plate 4).

The City of Rocks area has been thoroughly prospected and sampled.
Notwithstanding the presence of geochemical anomalies, uranium minerals

in pegmatite.énd placers, and an airborne radiation_anoma]y, no additional
follow-up is recoﬁmendéd for this area.

The known occurrences of uranium within, or in proximity to, the
study area are few in number and differ substantially from the types
of deposits sought. Cook (1955, 1957), Mapel and Hail (1959), Armstrong
(1964), and Keys and Sullivan (1979) described these occurrences.

Of these only the City of Rocks pegmatite and placer occurrences fall
strictly within the boundaries of the study area. The Goose Creek

Basin and Raft River geothermal occurrences are included only to show
the variety and types that might be expected within, and in proxmity to,
thé study area.

Cook (1955, 1957) mentioned that uranium minerals, both in pegmatites
and in placers derived therefrom, occur in the City of Rocks area of
Cassia County. No other information is provided. Bil1l Gallant (oral
cbmmunication, 11/13/79) informed the writer that small occurrences of
garnet, plagioclase, magnetite, and samarskite were observed in pegmatites
north of the three-way intersection in the City of Rocks area (section 36,
T. 15 S., R. 23 E.) and that late stage aplite dikes and pegmatite carry

as much as 40 ppm uranium in the Castle Rocks area, located a few miles .
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to the north. He also obtained a few chemical values as high as 500 ppm
uranium for'smé11'quartz—feldspar metamorphic segregations in schist of
the Green Creek Complex in the Conner Creek Area on Big Bertha dome,
located about 15 miles to the northeast. None of these uranium occurrences
has any comme}ical potential, and insofar as could be determined, no
uranium has ever been produced within the study area. |

Goose Creek Basin includes an area of several hundred éqUare miles
near the common borders of Utah, Idaho, and Nevada. The eastern margin
of the basin coincides with the western boundary of the study area (plate 1).
F]uvia], paludal, and lacustrine sediments, and interbedded volcanic ash
and rhyolitic ash flow tuffs form an extensive stratigraphic succession of
late Miocene and Pliocene age. Except for the coarsest;textured lithologies,
most sediments‘and vd]canics are slightly radioactive. According to Mapel
and Hail (1959)1 two samples of rhyolite contained 60 to 70 ppm uranium,
and samb]es of volcanic ash contained up to 10 ppm uranium.

Lignite and carbonaceous shale exhibit wide variations in uranium
contents, both laterally and vertically, ranging from 10 to 1200 ppm
(Mapel and Hail, 1959).

Potential low-grade resources in Goose Creek Basin total about
100 short tons of uranium in lignite and carbonaceous shale beds at
least one foot thick containing at least 0.010 percent uranium (Mapel
and Hail, 1959). The uranium is believed to have been derived from
laterally and vertically adjacent volcanic flows and ash, leached and
transported by a]ka]iné groundwater, and precipitated by adsorption and

reduction within the lignite and carbonaceous shale beds on the 1imbs of
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a:gentle syﬁc]ine during descent of the groundwater (Mapel and Hail, 1959).
Not much is known about the occurrence and disfribution of uranium

in the néarby Raft Rivef geothermal system. Keys and Sullivan (1979)

" noted some interesfing relationships between zones of hot water entry

aﬁd hydrothermal alteration and radioisotope concentrations of équiva]ent

uranium, thdrium, and potassium. Limited data suggest uranium enrichment

~in hydrothermally altered zones and uranium mobi]izatfoﬁvin zones of

hot water entry (Keys and Sullivan, 1979). Also notéworthy are the

observations that Précémbrian W adamellite exhibits considerable variation

in radiation reSponse, that hydrothermal alteration (chloritization) is

extensive in the deeper part of the Raft River reservoir where Precambrian

quartzite and schist are present, and that anomalous concentrations of

thorium (up to 140 ppm) and equivalent uranium (up to 100 ppm) character-

ize these altered Precambrian rocks (Keys and Sullivan, 1979). Thus,

although the data are sparse, they hint that areas of hydrothermal alteration

may be prospective targets for uranium mineralization.
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RADIOACTIVITY

Ground Radiometrics

Numerous radiation measurements were obtained throughout the Raft

- River area. .Most'measurement stations coincide with, and are tied to,
sampling sites:from which water, stream sediment, and rock samples were
collected. Radioactivity was measured with either a scintillation counter
(GR-]O]A) or a'four—;hannel gamma ray spectrometer (GAD-6) with digital
readout. The GAD-6 was checked and calibrated daily. Spectrometer readings
were converted ffom counts per second (cps) to counts per minute (cpm)

to be compatib]é with the NURE-HSSR data base. Jhe formula factors used:
to calculate equivalent potassium (K), uranium (U), and thorium (Th) contents
from counts per second were those obtained from BFEC when the instruments
were checked and cé]ibrated at the Grand Junction instrument_éa]ibration
facilities.

Insofar as possible, radiation measurements were taken with the
instruments resting on nearly flat ground or rock surfaces well removed
from the effects of vertical relief. One scintillation counter broke down
during the middle of the field effort, and the spectrometer, being much
more susceptible to malfunctions during field operations,»experienced
considerable dowﬁtime. This is the reason for the somewhat less than
desired coverage, althdugh not all of the spectrometer radiation data
are included in appendix C. More data are presented in the percentile
plots of equivaleht kUT comprising figures C-8, C-9, and C-10. A

partial statistical summary of the spectrometer data is included in table

C-1.
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The areal distribution of radioactivity stations is shown on
platé 4. Numerous scintillation measurements were obtained, hut they
are not included'ih appendix C. However, they reflect exactly the
relationships evidenced by the spectrometer radiation data. The observed
radiation response and reiative radioactivity of the yarious stratigraphic
units are depicted graphically in figures C-12 through C-15. The ‘geologic
- codes are exp]aihed'fn:table IVand serve to identify lithologic as well
as strétigraphit units; The use of multiple geologic codes for the same
11tHostratigraphic unifs is due to the fact that previods geologic mapping
and pu51ished reports in the Raft River area were done by four different
geologists, and the areal lithologic and stratigraphic correlations were
not finalized unitl after the analytical data were stddied.

The radiation data graphically presenfed in figures'C—12vthrough C-15
depict exactly the re]gtionships noted for the major lithostratigraphic
qnits within the first few weeks of sampling and fie]d_observations. In
general, the Green Creek Complex exhibits the highest radioactivity, as
well as the highest-equjvalent radioelement contents of the measured rocks
(figs. C-8 through C-10 and C-12 thro&gh C-15).

The mosf uraniferous and radioactive lithologies in the Green Creek
Cohp]ex include adamellite, or its metamorphosed equivalent, adameliite
aneiss., and tfondhjemite, pegmatite, and silicic schist. Méfic schist and
amphibolite are the least uraniferous and exhibit the Towest radioactivity.
It is also noteworthy that the adamellite gneiss in the Grouse Creek and

Albion Mountains corresponds to the highest structural level and the

highest metamorphic grade exposures of the Green Creek Complex (Armstrong,

'MEILJI RESOURCE CONSULTANTS -98-



MODIFIED AFTER SAMPLE TYPE

; ﬁ —_ L. >
g4 -2 o3
— ~ «© o e
—- 2 3 Z % 9B
@G o~ o~ ~ &
E z 7 2 2 B =
& O @« =~ ~— — wl
GEULOGIC 55 8 3 5 202 .« E o
UNLT £z 288 322 g8 &
CODE FORMATION NAME L I THOLOGY < © ¥ 6 F -=F— x U =
uKQh Unknown - Quartz Vein X X
QAG! Unknown Water Lain Tuff X X
- QAL Alluvium, Colluvium ’ X X X X X X
yu Alluvium, Colluvium - X X X
UAS Alluvium, Colluvium ) S X X X
Y] Undifterentiated X X X X X X X X
QF Alluvium X X X
UAG ‘Alluvium X X X
st Salt Lake Formation X X X
TAP Almo Pluton - : Granitic X X X X X
v . Ash Fiow Tuffs X X X
WG "Tuffs -~ . X X X X
T8 Sediments ‘ X X
PRO ~ Peruian Penn.Undiff. X X X
R0 Uguirrh Formation . X X X X X X
op : Pogonip Group X X X X X X
EMP Schist of Mahogany Peaks X XX X X X X
€CB Quartzite of Clarks Basin ¥ X X X X X X
€CBQ Quartzite of Clarks Basin Quartzite X X X X X X
ZHSY Harrison Sunmit Quartzite Quartzite X X
IHS Harrison Sunmit Quartzite X X X X
€SS Schist of Stevens Spring . X X
PESS Schist of Stevens Spring Schist X X X X X
PEY Quartzite of Yost X X X X
reYq Quartzite of Yost Quartzite © X X X
PEYS Quartzite of Yost Schist X X X
XY (Quartzite of Yost X . X X
£y - Quartzite of Yost X X
€Yy Quartzite of Yost A Quartzite . X X
ENS Schist of the Upper Narrows X X X X
PEUN Schist of the Upper Narrows - Schist . X X X X
XUNS Schist. of the Upper Narrows Schist ) X X
XUN' ~Schist of the Upper Narrows X X X
PEE Elba Quartzite ’ X X X X X X X
PEEY [L1ba Quartzite Quartzite X X ) D § X X
PELS Eiba Schist Schist X X
PEEC Elba Quartzite Pebble Conglomerate X X X X
Xt Elba Quartzite X X X
XEQZ Elba Yuartzite . Quartzite X X
XEPC Elba Quartzite . Pebble Conglomerate X X
PEUS Older Schist . Schisl X X X X
PEQT Older Schist & Trondhjemite Composite Sample X X
PETR Metamorphosed Trondhjemite Trondhjemite X X X X
PEM] Mafic fgneous Rocks Undetermined X X X X
PGA Adame 113 tes X X X X X
PEAD Adamellites Adamellite X X X X :
PEAG Adame T Tites Gneiss X X X X
PEAS Adane | lites Schist X X X X
WOGGN Green Creek Complex Gneiss X X X X
WGAD Green Creek Complex Adamellites X X X X
WGSH Green Creek Complex Schist X X X. X
WGGS Green Creek Complex Gneiss & Schist X X X X
WG Green Creek Complex X X X i X X
UNITS OF UNKNOWN AGE AND CORRELATION
MM Quartzite X X X
e Quartzite of Daley Creek X X X
GN Injection Complex of Middle Mountdin X X X
9] Dolomite of Cassia County X X X

Table IV

EXPLANATION OF GEOLOGIC UNIT
"CODES USED IN GEOCHEMICAL SAMPLING
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-4 1968a; Cémpton ._and others, 1977). .
Relative to'fgnepus and metamorphic rocks in genera], lithologies
in the Green Creek Complex are neither abnormally radioactive nor
anomalously uraniferous. This is reflected in the logprobability, logfrequency,
: and.perceﬁtile plots of radiometric-equivalent and chemical uranium,
thorium, and pdtassium contents for these rocks (figs. C-2, C-3, C-6, and
C-8 throuah C-15). Tﬁéy‘gontain, on the average, only ¢larke concentrations
of urénium now, .although completely unweathered or preﬁetémorphic adamellite
may have contained near1y twice as much uranium. The effects of regiona1‘
metamorphism and Cenozoic plutonism on the uranium contents of rocks in
the“Green Creek Complex are unknown, but the presence of soluble uranium
is- indicated because of the statistically significant and high positive
correiation coefficients between soluble (fluorometric) and total uranium
contents in stream sediment and rock samples (tables B-II and C-VIII).
Precambrian X (?) schists and conglomerates are thé next most
radioactive rocks in the study area. Although data for the conglomerates
are not included, examination of the chemical, radiation, and fadiometric-
‘equiva1ent data indicates that these lithologies compare quite favorably
to rocks in the Green Creek Complex (figs. C-2, C-3, C-6, and C-8 through
C-15). Precambrian X (?) schists and conglomerates exhibit higher
.radioactivity than quartzites. The response is relatively uniform (100 to
200 cps) throughout the study area and except in the presence of abnormal
heavy mineral concentrations, rarely exceeds 200 cps on a GR-101A
scintillation counter. This is about the same range and maximum as observed
for rocks in the Green Creek Complex, although high count was encountered

more frequently in the latter unit. “
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Irrespective of age, quartzites are neither very‘radioactive nor very
uraniferous (tables'C-IIand(}{IIand figs. C-2, C-3, C—6,:and C-8 through
C-15). Proof of this is further reflected in the coincidence of two
large Precambrian X (?) and Z (?) quartzite exposures in the northern
A]bion Range and.two prominent geochemical lows in uranium concentrations
in waters (fig. A-3). Quartzite with anomalous radioactivity of three
to four times backgrouﬁd was noted locally in the Elba outcrops above
Bull Lake Cirque in the central Raft River Mountains.. The
anomalous radioactivity is believed to stem from oxidation of weak, but
pervasive, epigénetic~pyrite mineralization and accompanying absorption
ofléparse‘uranyl'sulfate in ferric hydroxides precipitated in ubiquitous
" fractures as waters eQaporate at the outcrop.

. Paleozoic carbonate rocks were not studied in any detail during this
study because they areltypica11y poor sources of, and uniikely hosts for,
economic uranium mineralization. Moreover, any mineralization likely to
occur in carbonates falls outside the scope and objectives of this study.
Nonetheless, a few comments on their radioactivity is appropriate at . this
point. Some radiation measurements were obtained but they are not included
in Appendix C. Paleozoic carbonates, like quartzites, typically display
low count, usually less than 75 cps on a GR-101A scintillation counter.
They also contain low uranium values. This is substantiated by the low
uranium coﬁtents'of water collected from, or very near, extensive carbonate
exposures. Only two exceptions occur in the study area, and both can be
explained by the oxidation of sulfides and extensive dissolution of

Paleozoic carbonates by acid sulfate water.
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The study of tuffaceous, fluvial-lacustrine, basin-fill sediments “
1ikewi§e falls outside the scope and objectives of this investigation, but
a few comnments concerning their radioactivity are deemed worthwhile.
Exposures of tuffacé0us sediments generally coincide with or are outside
of the boundaries of the study area. These sediments exhibit a wide range
of radioactivity. Fine-grained lithologies typically count the highest
and coarse-grained lithologies the lowest. A typical range is 50 to 150
cps on a GR-101TA scintillation counter. Relative to othef rocks in the
study area, this is higher than quartzites and Paleozoic carbonates and
lTower than adame]]ites? pégmatite, trondhjemite, schist, or Elba conglomerate.
While these sediments were not observed to be anomalously radioactive or
mineralized, Mapel and Hail (1959) reported them to be such in Goose
Creek Basin, which is located just west of the study area and southwest

of Oakley, Idaho (plate 4).
Airborne Radiometrics

Recently flown and open-filed airborne radiometric surveys cover all
oflthe Raft ijer area on a wide-spaced grid (Texas Instruments, 1979;
Geodata:- International, 1979). Twenty-one airborne anomalies were detected
and classified as preferred anomalies. These are shown on plate 4. The
following remarks are intended to provide some evaluation of those preferred
anomalies which warrant additional sampling and field checking in light
of the findings of the present study. Some water,.stream sediment, and
rock sampling sifes coincide with or occur in close proximity to some of the

airborne anomalies (plates 2-4).
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Airborne anoma]ies 1, 2,5, 6,7, 12, 16, and‘21 correspond to areas
underlain by either Precambrian Z (?), Paleozoic, or Tertiary sedimentary
rocks. For the most part, these same areas coincide with sparse geochemical
sampling covénage, because the bedrock geoloqy was not related directly
to the scope and'purpoée of the present investigation. Accordingly, very
little information can be provided about the origin of anomalies 1, 2, 6,

7, 12, 16, and 21. Anomalies 1 and 2 correspond to allochthonous sheets

of Paleozoic carbonates and Precambrian Z (?) quartzfte, schist, and marble,
respectively. Tuffaceous, fluvial-lacustrine, basin-fill sediments masked
by a thin veneer of alluvium underlie airbdrne anomalies 6, 7, and 16 and
probably also anoma]y 21. While none of these airborne radiation anomalies
are believed to be related to important uranium mineralization, this is
purely speculation and follow-up is probably justified 1n'the absence of
reliable data. |

Anomaly 3 is believed not to be related to uranium‘hinera]ization
having economin potéhtia] but rather to be due to combined effects of
altitude, topography, and Archean adame1jite gneiss. It may be reinforced
by uraniferous heavy mineral concentrations in nearby Eiba conglomerates,
but they are not definitely known to be present in this area, although
Armstrong (1968a) reported Elba conglomerate not too far distant in the
cirque northwest of Cache Peak. Nearby stream sediment anomalies are
interpreted to reflect concentrations of resistate heavy minerals derived
from erosion of the Green Creek Complex.

The origin of anomaly 4 is likewise unknown but is believed to be
unrelated to uranium mineralization of any importance. It may represent

an error in classification, inasmuch as the anomaly was assigned to the
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SteVens Spring;qut-E1ba sequence in the airborne report (Texas Instruments,
Inc., 1970). The p1atted location on plate 4 correspohds to outcrops of
Upper Narrows schfst (plate 1), which within the study area are khown to
contain:small, scattered metamorphic segregations of quartz-feldspar,

' potassic-granite, and-carbonate-bearing syenite. These may be quite
lradioactive very 10ca11yv(400vt0 500 cps), but from an economic viewpoint,
the segreﬁations aré too small and widely scattered to be of ahy conseguence
as a commercial source of uranium. However, they méy be the source of

or contribute to the detected anomaly. Nearby subanoma]ou§ and anomalous
stream sediment samples reflect resistate heavy mineral concentratjons
resulting from erosion of Precambrian W and X (?) rocks and Tertiary
adamellite (plate 3).

Airborne anomaly 5 c6inc1des, in general, with an 0Oligocene adamellite
intrusion, the Almo pluton, and specifically, with a pegmatite uranium
occurrence. According to Bi]l Gallant (oral communicﬁtion, 11/13/79),
qdrnet,‘plaqioclase, magnetite, and samarskite occur in the pegmatite,
located in section'36, T. 15S., R. 23 E. Interestingly, hydrogeochemical
~anomaly 41 (plate 2) is located approximately two miles southeastin a small
creek draining Archean and Oligocene adamellites and Precambrian X (?)
quarfzite and conglomerate (plates 1-2). Neither the airborne nor the stream
water anomaly reflect uranium mineralization with economic potential. The
stream water anomaly may be accentuated by and related to oxidation of
weak epigenetic sulfide mineralization in the Elba Quartiite. The single

stream sediment anomaly signifies an abnormal concentration of uranium
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in heavy minera1§ disseminatedirwand weathered and eroded from pegmatite,
aplite, adamellite, quartzite, and conglomerate. The City of Rocks area
is believed to have been thoroughly explored by both early prospectors
and the sampling crew. No follow up is recommended for either the
airbdrne or geochemical anomalies.

The source of airborne anomaly 8 is Tikewise unknown but is speculated
to be closely related to the origin of two uraniferous springs corresponding
to the same location (plate 2, anomaly 40). The chemistry of the springs
suggests ihat oxidation of pyrite and solution of bedrock by acid sulfate
water probably account for the two hydrogeochemical anomalies. Whereas
details of the local geology are unknown, they may be similar to those of
known areas in the Raft River Mountains where Elba or Yost quartzites
are weakly but bervasive]y mineralized with pyrite. Oxidation results in
mobilization of uranium and other highly soluble elements which in turn may
be adsorbed by, and precipitated with, insoluble ferric hydroxide to form
a modestly radioactive gossan in the absence of significant uranium
mineralization. These processes may contribute to the cause of both the
airborne anomafy and the associated two point hydrogeochemical anomaly.
Stream sediment coverage is excellent, but no anomalies exist (plate 2).

As a precautionary measure, follow up sampling and additional field
observations of geology are recommendéd, though the origin of airborne
anomaly 8 is probably related to the combined effects of altitude,
topography, contrasting radioactivities of quartzite and adamellite, and
weakly uraniferous gossan. |

Airborne anomaly 9 is assigned in the airborne report to the Precambrian
Harrison Group (Geodata International, Inc., 1979). This is an obsolete

stratigraphic terh deriving from Anderson's (1931) early work in the Albion
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Rénge. Armstrong (1968a) proved the unit to be composite, that is,
iné]uding unfts of bqth Archean and Oligocene age. Geochemical samp]e
coverage in fhis area is .lacking, but the geologic, topographic and
geographic settings of the airborne anomaly suggest two possible
exp]aﬁatidns,_heither of which involves important uranium mineralization.
Both ebeanatibns invoke the combined effects of altitude and topography,
as shown on plate 4, and the presence of either Elba conglomerate or
Upper'Narrows schist. Since the position of the airborne.anoma1y
appérent]y allows for either or both Tithologies to be present (plate 1),
the anomaly probably respresents the combined effect§ of altitude,
topography, and Tithology and bears no relation to significant uranium
mineralization.

Airborne anomaly 10-was assigned to the Dove Créek Group in the
original report (Geodata International, Inc., 1979). The platted position
of the anomaly, however, straddles outcrops of Tertiary welded dacite tuff
and schist of the Upper Narrows (plate 1). Moreover, this anomaly is also
sifuated between two springs which discharge from the prer Narrows schist
(plate 2). The northern spring contains 7 ppb uranium and -the southern
spring,3.5 ppb (tab]e.A—V). Both are typified by anomalous sulfate and
chloride contents, which suggest the spring waters owe‘their anomalous and
subanomalous uranium values tovabnorma1 salinity resulting from subsurface
oxidation of disseminated byrite and accompanying dissolution of schist
by acid suifate water. 1In light of these observations and interpretations,
it is doubtful that the airborne anomaly relates to 1mpdrtant uranium
mineralization. If, however, other airborne anomalies not far distant
are checked, this should be checked also, since access is excellent and

follow-up would require little additonal time.
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The origfn of anomaly 11 is unknown. It was assigned to Tertiary
tuffaceous sedfments in the airborne report, but the plotted location on
plate 4 corresponds to Archean adamellite gneiss and Precambrian X (?)
rocks, which sUggest a misclassification of radiation data. Moreover,
the combined effects of altitude and topography may also be contributing
factors, since anomaly 11 coincides with the crest of the mountain. Single
point hydrerochemica] and stream sediment anomalies occur just south
of the airborne anomaly (plate 2-3), but neither is interpreted to be
reTated to significant uranium mineralization. fhe urahium content barely
exceeds threshold, and the chloride is subanomalous, suggesting an origin
due to the effects of bedrock solution and salinity. The stream sediment
anomaly likely derives from resistate heavy minerals. No follow-up is
recommended for either the airborne or geochemical anomalies.

Anomaly 12 was assigned to Quaternary alluvium, but a more likely source
is a fault slice of either Mahogany Peak or Stevens Spring schist. Both
are mapped in this area where extensive exposures of Clarks Basin Quartzite
and these two schists alternate in several imbricate sheets (Compton, 1972).
Quartzite possesses very low radiation response, but these schists typically
count in the range of two to three times quartzite. Noteworthy are three
hydrogeochemical anomalies about three miles to the southeast of the
airborne anomaly (plate 2). All three are stream waters collected from
1Qw points in their respective drainage basins. One steam drains the
entire area surrcunding and including the airborne anomaly. AT1 three
waters contain uranium values at most 2 ppb in excess of threshold
(4.33 ppb) and have anomalous chloride. These three uraniferous waters

do not reflect important uranium mineralization but rather the combined
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effects of chemical weathering and solution of bedrock, which result
in barely anomaTous uranium values downstream where the effects of
~ saiinity‘becomelmore pronounced, as reflected in the dssociated ch1oride
anomalies. Stream sediment anomalies are absent in this area (plate 3).
~ No follow-up iévwarrahféd'for either the airborne or hydrogeochemical anomalies.
Airborne aﬁoma]iés_]3, 14, 15, 18, 19, 21, and 22 share some commbn
aftributES which are believed to account for most, if not all, of the
anomalous radioactivity.' A1l are similar, in that platted locations (plate 4)
coincide<c1bse1y with contacts between lithologies exhibiting sharply
contraéting radiation response. Without being specific for each anomaly,
the contacts involve a combination of either Paleozoic carbonate, Yost
Qqartzite, or Elba Quartzite, a11 of which possess Tow radioactivity, and
-Arghean adamellite or“schist, or Precambrian X (?) schist or conglomerate,
whicﬁ all exhibit higher-fédioactivity (figs. C-12 through C-15). In
addition, anomalies 13, 14, 17, 18, and 22 are sifuatedlin settings where
terrain effects could Contribute to, or accentuate, these radiation
contrasts. They 1%e at high elevations on the crests of hills or mountain
~ridges, whereas 15 and 17 coincide with canyons (plate 4). Anomalies
14, 17, 18, and 22;-therefore, probably originate from the combined
effécts of terrain‘and sharp contrasts in radiocactivity between bedrock
lithologies. While geqchemjca] sample coverage in the immediate areas of
these four airborne anomalies is either entire]y lacking or sparse, none is
believed to reflect significant uranium mineré]ization.
| Airborne anomalies 13, 15, 19, 20, and 21 are similar in some respects
to the previously discussed anomalies, but in all five instances the ,
possibility exists that the anomalies relate to uranium mineralization, .

thdugh of dubious importance. A1l of these anomalies coincide with, or
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or occur in pro*imity to, known districts having genéra]1y weak base

and pfeéious Métal su]fide mineralization: Sulfides occur in faults,
quartz veins, and contéct zones. Some district§ have .produced significant
amounts of silver. Anomalous or subanomalous uranium contents characterize
“waters and stream:sediﬁents obtained from within or Very‘near the airborne
Toéa]ities (pTates 2-3). These»areas are likewise underlain by the more
uréniferdus and radioagtive‘Precambrian W and/or X (?) Tithologies (plate 1).
The preferred interpretétion is that neither the airborne nor the geochehica]

anomalies indicate significant uranium mineralization.
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HYDROLOGY

Available hydrologic réports deal almost ex]usfve]y with the basins
adjaéent to, and generally outside of the study area Boundaries. This
is to be expected sinée major water utilization, farming, and water
recreation activities aré restricted to the low relief éreas.

wifhin thé;Raft River area, climate varies from semihumid in the high
mountains to §emfar1d on the adjacent valley floors. Annua1.precipitation,
mﬁst]y in the fbrm of snow, ranges from 250 to 1016 mm (10 to 40 inches)
in the basins and mountains, respectively. A number of the 1érger drainages
are perennia] and springs of small discharge are widé]y distributed in
the mountains. Most of these springs are located along 1ithologic
contacts. Thus; springé or seeps coincide with contacté,betWeen fractured
Elba Quartzite and the Green Creek Complex and also between duartzite and
schist juxtaposed a]dng low-angle faults.

Rocks in the mountainé of the study area transmit and store insignificant
quantities of water as compared with adjacent basins. This is because |
virtually all of the primary porosity and permeabilityhave been destroyed
“during deformation and metamorphism. Thus, only small quantities of water
'are stored and traﬁsmitted via secondary porosity any pefmeabi]ity avenues,
such as faults, fractures, joints, and solution cavities.

The mountains serve as temporary storage areas for large amounts of
precfpitation in.the forh of snow. Thus, sampling in the study area was
necessarily limited to springs, seeps, and perennial streams.- Only four
samples were obtained from wells. Wells are shallow, few in number,

widely separated, and generally inaccessible.
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GEOCHEMISTRY METHODS

Sample Collection

Field observafion and sampling in the Raft River area were begun
in edrly August, 1979 and completed in late October, 1979. Field work
was concentrated in areas underiain by the Precambrian W and X (?)
target ]ithoiogies;' Samples were-shipped to Oak Ridge Laboratory
for anaiysis.

Laboratory analysis, as well as compilation and- verification of
all field and laboratory data, commenced in November, 1979 and continued
through March, 1980. It was not possible, therefofe, to follow-up
or field check geochemical anomalies or questionable results. The
final field and_]abokatory data base used to prepare the sfatistfca]
énd areal distribution of uranium and other related variables for this
report was completed in May, 1980.

Samp]ing:ﬁedié included rock outcrops, stream sediments in ephemeral
and perennial drainages, and stream, spring, and a very few.well
waters. Sample types are distributed as follows: four well waters,
214 stream waters, T16 spring waters (includes seeps); 616 stream
sediment samples, and 264 rock samples. A total of 1214 geochemical
samples were collected and analyzed. Distribution and location of the

_various sampling stations are shown on plates 2-4.

Obvious gaps—in the sample coverage shown on plates 2-4 are due

to a number of factors. The most notable are areas of private land

ownership in the southern and eastern Raft River Mountains and

scattered throughout the Dove Creek and Grouse Creek Mountains. Limited
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access hamoered field work in these areas. In addition, significant
areas are underlain.by Paleozoic and younger rocks which are not
directly rejated to the present study objectives. Most notable are
the eastern and-nohthwestern parts of the Raft River Range, the
western flanks. of the Grouse Creek Mountains, and the western and
northwestern flanks of the Albion Range.

The den51ty and distribution of rock samples shown on plate 4
initia11y suggested that more rock samples would have been desirable
in some areaé, but hindsight indicates the additional oovehage
probably would not have changed the study results and eonc1usions.
In any case, inclement weather, hunting, and heavy snow fall forced
termination of all field work late in October, 1979.

Some random pH (47) and total-alkalinity (39) determinations
were made in the f1e10 us1ng a Corning model 3 pH meter and a Hach
model AL-AP a]ka11n1ty test kit, respect1ve1y No conductivity
measurements were made. These pH and alkalinity data are included
tn appendix A. Instruments Were checked and ca]ibrated on a regular
basis.

' Sampling procedures and sample location data forms are discussed
in some detail by Arendt and others (1979), in “Field Sampling
Procedures" (Uranium Resource Evaluation Project, July, 1979}, and in
"Basic Instructions For Use Of Qak Ridge Geochemical Sampling Form By
Bendix Field Engineefing Corporation”" (Uranium Resource Evaluation
Project, June, 1979). Rock samples weighed at least one kilogram

and consisted of five to 12 grabs which we randomly collected from
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a few hundred square feet of outcrop. Routine field observations
were recorded on tﬁe field form shown in table V.

Precautions were taken to avoid the possibility of collecting
contaminated samples. Water containers were rinsed twice, but no
fi]tration'qu1bment, preservatives, or acids were used. Water and
streém,sediment samples were collected well upstream of potentia]
po]]ution'sites, such as bridges, culverts, and crosSings. Only four
well samples were collected. Wells were allowed to run several minutes,
but contaminatﬁqn due to storage in and passage through galvanized
tanks and pipes, respectively may still be present. Some springs
discharge below watér level into galvanized troughs, and a.few of
these exhibit anomalous zinc concentrations. Moreover, poTlution
of spring waters may result from cattle which graze freely and widely
throughout the area. Springs serve as a common gathering point and
a source of drinking water for cattle. By and large, however, samples
are otherwise thought to be relatively free of contamination because
the study area is mountainous and very sparsely populated.-

Potential areas of éontamination by commercial fertilizers and
farming activifies are restricted to the lowlands bordering Muddy Creek
and the south fork of Junction Creek in the Grouse Creek Range, the
north fork of Junction Creek and Birch Creek between the Albion and
Grouse Creek Ranges, the Upper-Narrows of the Raft_River and Cassia
Creek in the southern and northern Albion Range, respectively, and George
Creek in the western Raft River Range (plates 2-3). The principal

crop at all of these locations is alfalfa.
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Table V.

Field Sampling Form

__lOIAK RIDGE GEOCHEMICAL SAMPLING FORM

Typs of Vegelation Sampla Cotor (tacept Plants}
X (Wit 1 am Up am) Aoy Tdoun
C Conifer LER E X3 B ED
E Cora Number s Contfer & Ceciauous 11
o] Deciduous [
GENEAAL SITE DATA B Bun U D ew
> G Gross L Lignt
Ansch lamucal v Moss M Medium Giv Green
Sample Number Hare i Lechen O Dark 8U Blue
[+] Oher ct Clear gl:z:am
'
WH Vinite BK Bl-:vh
Density of Veguuation YU Yailow
Iy fhotnin 1 Km Upsiream) CR Orunge QT Otnes
i ' » (81 _] Ba 5 Quwr of Smnplad Marerial
| r i Suta Number sl _] s N None
' . | My $ H,8
Kt s 3 D Danse !
[ BLE SLE Ry pLR [ Chnher
-[ Map Code v Very Dense .
- . .y S T Results Roquest
Somple Type .  Local Ralret (Uses Remarksh
- 3] Wrtnin 1 Km }
ni Steam Saaiment ¥ Fisl i~ 2m
H Lake Segiment
L Low 42-15m)
. s Sueam Water 61| Gentie 115-60m) Card Number
w Well Water M Moderate  {60-300m)
P Spring Water g g“" 1+300m) PLANT SAMPLE
L Lake Water her Number ot Plants Sampled
2 Bog Water - Westher iNumber of graps fur moss:
B Plam . se
. [33] Trunk Diamater (mi
F Sail (Use Remarks) 4 Catm c Clear E- "
G Rock P L1 Wind L ~ Cidy 11 m anove ground)
- v Windy w QOvercat
E F Cinen R V. Windy v Rainy Piant Height im}
S Gale Snowy 1Average of Plants Samuied)
% Replicate Lerter {A.-2) Classes of Conmaminants Name of Yres., Deciduous
ae 26 . 3¢
Fuar T Dav T rzanm ] vwss N] __] none [ Ao Verde u Locust
ECX LN EZN KR EXREZN KRR W Minsng  (Use Remarks) A Asn, P Meote
] | | A1) agucubure 8 Beech il Aesquite
f Ol Field 1 Biren X Oan, Umer
L
111 Industry D Box Elder Qiive
. . s Sewage |F1__ ] Cherry Ponlar
Coliectar’s Initials P Power Plant 4] Cotionwood ' Svcamore
ELLAS
V] Urban Ei Elm 14 Sat Ceaar
o Orner [al Hachoerry G Wwainut
Phase (P. 1.2, or G ]| rckony XT__| watow
- Avernge Sireem Velocity (maec) Wi Hursacne []] Otner
[T Frens Shoes Stews o Terl o) LT uive 0o
N Onigenat m N 2 No Visible Movement Name of Tree, Coniter
C Coneclion P = Stagnant Poot 37 77
- d .
v Voiding A N. Wh, Cedar [1L Lareh
. c Cedar, Other P Pine
3y Control Semple Water Width (m) F Fur 5 Saruce
A Sediment, High U H Hemlock 0 Otner
[] Sediment, LowU (e ! salen] J | Juniper .
C Water, High U
D water, LowU Aversge Depth {m) Name of Bush
o, Crher . . I 28 L)
Water Levet * ) A Alder w Witch Hazel
— T . o ic 8] ] 8lueperry Y i fres
it [5) ory v Normal P Pussy Wiltow |0« | Uther
vole Air Temperature {°C) P | «] Poots H] High
- - - L tow (] Fiood Name of Moss
o
Location -
oo T o Bed Material P 1 _|Peat
LU e ~ T . . [51 sonagrum iuve
A, Dec. Sec! 8 | | Boulder Q! JOwer
0 e doler (an alse]
c] Cobble
CTITTITIOTT) j e
y 5 Sand . i)
T Sitt G Blue-Green
Surtace Grolugic X Clay B Brawn
Unu Code N None (Use Remarks} [+] Other
-
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Table V Cont.

Field Sampling Form

STREAM OR LAKE SEDIMENT

Sample Condition
3 )

o] Ory

w wel

Sample Treatment
37

N None
$ Siaved
(4] Other

Number of Grabs

% Q:ganic Materiat (Field Estimste)

GENERAL WATER SAMPLES

Waier Sample Treavmant

)
N None

3 Filtarsd Only

C Acidified Only

A Aciditied and Filtered
[*] Other

Oepth of Visibility (m}
€ =Clesr

Conductivity
(- mhos om}

Dissolved 02 (ppm)

Tampersiwro 1°C)
FYALYRIYS
L g ]
Y
pH by Lo-lon Paper .

...- Tovat Alkslinity tpprm)

s0la 1g24¢)
P Alkslinity (ppm)

[eeTaxTanTev]
[T 3 v aratinity tpom

Appeseance of Water

.
< Clear
M Murky
A Algal
Q Omeor

[eo Do v 7]

Discharge !litersnin)

REMARKS (Card 4)

Identification ol Producing Marizon

M ELLRSLAALS
(Geologic Uni Codey
€ of Ay Ing Horizon
.
H High Degree
R Probavie
S Possitle
Source of MHorizen
b0
P Publication
w Owner
y User
G Geologic Inference
[*] Omer
B Card Number
WELL WATER
Type of Well
Ty
[+] Drilled
[4 Drive Point
G
[¥] Unknown
[<]
Powee Classificstion
Y
A Anesian Flow
[3 Elecuic
S .
. Wind
H Hang
[<] Other
Casing
JT
N None {Below Waler Table}
] Stoel
G Galvanized
P Plastic
Y Unkaown
[<] Other
Pipe Comnposition
FX)
F Steel
2 Galvanized
< Copper
[d Plastic
U) Unknown
of Cther
Sampie Location

Metors from Wéll Heao
H = Molding Tank (Use Remarks)

Where Sample Taken
With Respect To Pressure Tenk

No Pressure Tank
fiom Pressure Tank {Use Remarks)

LA

Use ol Walt

Housshold

Stoch

Irrigation

ANl of sbove

Hand S

Hand )

e

None

ofz|~f<{xlp[-fd x|z

Other

>

uoncy of Pumping

Constant (houriy)

Fraquant (dsily)

tnfraquent {weekly)

z»—nn..s

Rare (no racen) yae}

Oepth to top of Producing Morizon

{Meters)

Confidencs of Producing Depth

tH
H High

] Probstle
3 Possible

Source of Producing Depth Information

P Publication
w Owner

Y User

S gi

Qo Other
Towal Well Depth

EREE

Confidence of Tota) Depth

24
H Nigh
R Probebdle
S Fossible
Source of Total Depth Information
33
P Putlications
w Owner
[Y) User .
G Geologic inferance
[+] Other
KE WATER
Type of Lake
s
W Natursl
M| Menmade
Lake Ares

tsq km)
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Table Vv Cont.

Field Sampling Form

" OAK RIDGE GEOCHEMICAL SAMPLING FORM
C FIELD DATA SUPPLEMENT

TAllach Identical
Ssmpte Number Here

Sequence Number

[

Prucedure Numbet
-j

Resutts for Pracedure 31

Total Gamma - Scintillometer {gounts/minute)

Results for Procedures 34-41 -
DA B AR Y Variables and Procedures
} 3 _are listed below

Results 1ot Precedure 32 Gamms Spectrometer

}' RAK AL

TOTAL COUNTS (CPM)

e POTASSIUM (%)

POTASSIUM (CPM)
e URANIUM (ppm)
URANIUM {CPM)

e THORIUM (ppm) '

THORIUM {CPM)}

Note 1o Sempler:  Blocks 18-20 Not Used
Should Be Marked Out.

D3 NOT KEYPUNCH

Procedures 34-41. Readings made in Counts per

READING BACKGROUND
34 U'a"i“"t‘ lppb) VANIADBLE actuaL | cPm ACYUAL cPM RESULTS,
35 Fluoride {ppm) TOTAL T =
36 Nitrate  {ppm) '
37 Sulphate (ppm) _(_:_OE[‘J_'_TSW R R —: B e Mt Dt e
38 Phasphate (ppm) POTASSIUM !
39 Ferrous leon {(ppm)  IURUUIOUNEDR I S, [ ———- —
40 To1al lron (ppm} URANIUM
a1 Turbidity (% T} e T i e

THORIUM H

UEN 116928
(Al 2791
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A number of old and inactive mining districts occur in the study
area. General locations are shown on plate 4. Most were small-scale
operations’féunded in fhe late 1800's or early 1900's, were worked
in sohe cases until the 1930's and have been idle siﬁce that time.
Precious metals were the main commodities, but associated therewith
were lead, zinc, copper, arsenic, and manganese. None of the mining
districtsafebe]ieved to be a major source of contamination per se,
but the effectsjbf'minera1ization are commonly discernible in water

samples obtained from these areas.
| Analytical Methods

Samp]eé co]ieéted during each field period were returned
‘to the Uranium Resource Evaluation Project (URE) laboratory in QOak
Ridge, Tenneséee for preparation and analysis. The elements
determined, the analytical techniques used, and the detection limits
of each method are shown in table VI. The reported detection limits
are considered the begt average during normal operations. For
purposes of plotting, values below the detection Timit were assumed
to be'one-héjf the detection limit. |

Water samples were submitted in 250 ml polyethylene bottles and
were vacuum filtered through a 0.45 um cellulose acetate paper prior to
analysis. Stream sediments were shipped in Kraft waterproof sample

bags (3% x 6 1/8 inches), dried overnight at 85° ¢ before processing,
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Table VI

ANALYTICAL METHODS AND DETECTION LIMITS OF VARIABLES DETERMINED IN WATER,
STREAM SEDIMENT, AND ROCK SAMPLES

Varijable Analytical Method
U-FL Fluorometry
U-MS Mass Spectrometry-Isotope Dilution
U-NT Neutron ‘Activation-Delayed Neutron Count
As Atomic Absorption
Se Atomic Absorption
Ag Plasma Source Emission Spectrometry
ATl - Plasma Source Emission Spectrometry
B Plasma Source Emission Spectrometry
Ba Plasma Source .Emission Spectrometry
Be Plasma Source Emission Spectrometry
Ca Plasma Source Emission Spectrometry
Ce Plasma Source Emission Spectrometry
Co Plasma Source Emission Spectrometry
Cr Plasma Source .Emission Spectrometry
Cu Plasma Source Emission Spectrometry
Fe Plasma Source Emission Spectrometry
K - Plasma Source Emission Spectrometry
Li Plasma Source-Emission Spectrometry
Mg Plasma Source Emission Spectrometry
- Mn Plasma Source Emission Spectrometry
Mo Plasma Source Emission Spectrometry
Na Plasma Source Emission Spectrometry
Nb Plasma Source Emission Spectrometry
Ni Plasma Source Emission Spectrometry
P Plasma Source Emission Spectrometry
Sc Plasma Source Emission Spectrometry
Si Plasma Source Emission Spectrometry
Sr Plasma Source Emission Spectrometry
Th Plasma Source Emission Spectrometry
Ti Plasma Source Emission Spectrometry
) Plasma Source Emission Spectrometry
Y Plasma Source Emission Spectrometry
In Plasma Source Emission Spectrometry
Ir Plasma Source Emission Spectrometry
SOy Spectrophotometry
C1 - Spectrophotometry

(a) Detection limits expressed in percent.

(b) Detection limits expressed in ppm.

Detection Limits

Rock and Sediment Water

(ppm) _ (ppb)
0.25 0.2
C e 0.02
0.02 --
0.1 0.5
0.1 0.2

2 2
0.05(a) 10

10 8 -

2 2

1 1
0.05(a) 0.1(b)
10 30

4 2

1 4

2 2
0.05(a) 10
0.05(a) 0.1(b)
| 4
0.05(a) 0.1(b)
4 2

4 4
0.05(a) 0.1(b)
4 -

2 4

5 40

1 1

0.
2

NN —= N =N —
: o

— N NR—=5PN
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and Sieved.to collect the Tess than 100-mesh fraction which was

analyzed; - Part of the sediment and rock samples were dissolved in a

10 ml mixture of 1:1 nitric-hydrof]uoric acid. Rock samples were
submitted fn Hubco cloth sample bags, ground to 100-mesh, split into
fractions fbr analysis and archive records, and analyzed using the

‘same procedures as for stream sediments. Basic processing'and ana]ytiéa]
procedures are described in greater detai]hby Cagle (1979) and Arendt
and others:(1977), to which the reader is referred for.more information.

Quality Control

A standafd form for recording field observati6n§ was deve]oped
by Oak Ridge Labobatory and was used in the'present_study (table V).
It utilizes a quick checkoff system that minimizes misreading of ,the
field information and allows quick key punching of the information onto
two or more.computer punch cards. Procedures for completing the form
are discussed in a NURE report (June, 1979).

The procedures used by Oak Ridge to analyze samples require that
calibration standards, check samples, and blanks be ruh along with
normal samples to ensure the validity of the reported results. A
measurement control program provides information concerning precision
~and reliability of the various measurements. Control samples of two
water batches and two sediment batches are submitted anohymous]y along

with routine samples on a daily basis.
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7 A principal component analysis of the data was utilized to
~ produce aﬁ ordered list of samples using the eigenvalue statistics
as,déécribéd by Kane and others (1977). AdditiOna1'unusua1 samples
'fwere'identified if sing]e-e]ement meaﬁurements were outside a
_three-stahdand deviation confidence interval around fhe mean. The
laboratory and field data from the unusual samples identified by this
procedure were revigWed. The only errors detected in this approach
Qére samb]é coding errors wherein water, stream sediment, or rock -

samples were either miscoded in the field or incorrectly key punched.
Statistical Methods

Because of the Targe numbers of samples collected and the many
analytical determinafions made on each sample, computer pkocessing
and manipulation of the data greatly eased the burden of data
presentation and 1ntérpretqtion, while at the same time facilitating
uidentificafion of 1o§a1 and regional geochemical trends which may be
related to uranium hinera]izafion. Oak Ridge geo]ogjsfs, statisticians,
and computer eiperts have combined talents and expertise -in their
respective f1e1ds to deve]op standard automated data processing and
presentation'schemes. These have been uti]ized'in;theApresent study
and are described in more detail by Arendt and others (1979).
| Standard‘computer output from Oak Ridge Laboratofy.includes_summary

statistics, correlation matrices, dendrograms (cluster analysis), Tog-

MEIIJI RESOURCE CONSULTANTS . -120-




ffequency piots,'percenti]e plots, and geochemical prts with
.'Canédiah symbols for the various sample pqpu1atibns;. These

computer Qufputs are described in greater detail by Arendt and others
(1979). The data acquired during this study were processed by these
standard-pfograms and are presented in their respective formats in
the various tables and figures in appendices A, B, and C at the

end of this report.
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- GEOCHEMISTRY RESULTS

Introduction

Statistjca],sﬁmmaries, correlation matrices and cluster analyses
(dendfograms) of selected geochemical variables of the Water, stream
" sediment, and rock samples are presented in appendices A, B, and C,
| reépective]y. ‘Areal distribution maps, log probabi]ify, 10Q>frequency,
<and pcrccnt11e plots, and tabular data 1i5Lings for sé]ected variables
are.a1so included therein. A geologic map of major Precambr{an W and
X (?)lunfts has been compiled at a scale of 1:125,000 frbm sources |
indiéated thereon and-cdmprises plate 1. Locations of all water, stream
sédiment, rock samples, radiation measurements, geochemical anomalies,
airborne radiation anomalies and major mining districts have been plotted

on topographic base maps at the same scale and are shown on plates 2
through 4. Cross-reference indexes tying sample numbers to geologic unit

codes are included as tables A-VI, B-IV, and C-X in the appendices to
this report.

Water Samples

; Sampling sitéSQfof wafers collected and analyzed during the study
are'shoWn on pTate 2bat the scale of 1:125,000. A tota1 of 334 water
samples were collected. Sampling media included i16 springs and seeps,
214'streams, and 4 wells. The measured variables are those listed in the
summary statisticsin tablesA-I through A-III.The corresponding basic
daté are listed under appropriate headings in table A-v.

- Statistically significant correlations were obtained for the major

and minor components of the waters shown in table AIV because the waters
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are dilute and‘most trace elements occur in concentrations near or below
the detection 1imit for the method utilized(tablesB-VI,A-I, and A-III).
fhese conditions account for the relatively simple correlation matrix
and dendrogram (cluster analysis) comprising table A-IVand figure A-1,
respectively.

The water sample population is mostly stream waters by a ratio of
almost 2:1. Well watérs,which number only 4, are statistically insignificant.
Comparison of statistical summaries for stream and spring waters (tables
A—i and A-11) réveé] more similarities than differences. Twenty-two
variables (U, Ag, Ba, Co, K, Li, Mg, Mo, Na, Ni, Si, Sr, V, Zr, T-alkalinity,
M-alkalinity, As, Se, 504, Na/C1, 1000 U/SO4, 1000 U/B) possess lognormal,
or very nearly lognormal, distributions. Six other variables (Cr, Cu, Mn,
P, Ti, Y) have distributions that are either lognormal or else occur below
their respective detection Timits when anomalous samples are not included.
The remaining variables (A1, B, Ca,'Fe, pH, C1) have distributions composed
of two or possibly three subpopulations. Mixing of stream and spring
subpopu]ations apparently causes strong deviations from ]dgnorma]ity in the
cases of Al and Fe (tab]es A-1 and AdI). Bedrock lithology appears to
exert the major control on B, Ca, and C1. Chemical equilibria probably
exerts the main control on pH, although bedrock 1ithology may indirectly
influence equilibria.

The mean, median, and mode for 17 of the 33 variables for stream
and spring waters are closely comparable (tables A-I and AdI). For three
other variables (Ca, K, Sr), the mean and median are closely comparable but
the modes differ significantly. Sparse pH data (47 measurements) indicate
a relatively narrow range, 6.4 to 8.4. Spring waters are neutral and

stream waters are siightly alkaline (tables A-I and AdI). Concentration
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range's"a.re'_gr‘eater'for spring waters (table A;II). This is to be expected “
becau§e'cbntacf_times are longer and favor more effective rock-water reactions
din the subsﬂrfdce. |
The Spriﬁg? stream, and well water data have been' combined and
afe freated as a sing]é population to minimize the number of
illustrations aﬁd to facfiitate discussion and interpretation. Pertinent
statistical and chemical data are presented in tables A-II and A-V,
regpective1y. The fojlowinq discussion emphasizes the major relations
thét are reflected in the correlation and cluster analyses of variables

and the areal geochemical plots.
Uranium

SQmmary statistics~énd basic geochemical data for spring, stream,
and well waters are listed in tables A-I, A-II, A-III, and A-V.
Logprobabi]ity'and 1ogfrequency‘p1ots of uranium conéeﬁtrations in water
samples are i]]ustratéd”in figure A-2. The areal distribution of uranium
in waters is shown in figure A-3 wherein concentration ranges are depicted
by symbols utilized by the Canadian Geological Survey. Fdr more details
concerning thesé data formats the reader is referred to the publication
by Arendt and othérs (1979). Sample sites, sample types, gnd.anoma]ous
“waters are shown on plate 2.

Inspection of tab]es‘A-I and A-II reveals that spring waters exhibit
the greater range, higher mode, and higher concentration of uranium, but

fhe mean and median Uranium contents of stream waters are slightly higher.
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Uranium concentrations conform closely to a lognormal distribution even
at higher concentrations, as is evident in figure A-2. The bimodal
character of the logfrequency plot reflects two subpopulations with
s]ightly differing digtributions and probably results from combining the
spring and stream water populations, as is suggested by comparison of the
various étatistics in tables A-I and A-II.

The arealldistribution of uranium concentrations in water samples
from the study area is shown in figure A-3. Uraniuh values'Above 4.33
ppb, which corresponds to the 85th percentile or one standard'deviation
above the mean ufanium content for water, are arbitrar%]y designated as
anomalous waters for the purposes of this report. Selection of 4.33 ppb
uranium as the threshold admittedly results in too many wétefs being
interpreted as anomalous. But if conventioné] procedures wefe adopted to
define anomalies (mean or median plus two or three standard deviations),
only a few water samples- in the present study would qua]ify. Moreover,
in geochemical exploration normal and anomalous samples cannot be selected
sotely an the hasié of-]ogprobabi]ity and ]ogfrequenéy distributions of
uranium.or associated trace element concentrations, because in this case
the samples corfesponding to the formations with the higher background contents,
or the samples of more mature waters, can appear anomalous (Dall'Aglio, 1973).
Geochemical data are necessarily difficult to interpret because samples
commonly comprise mixtures which have undergone natural processes of
different kinds and intensity. In addition, a number of natural processes,
notably ‘evaporation, oxidation, and solution, give rise to high contents

of pathfinder e1ements, even in the absence of mineral deposits.
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-Hydrogeochemica1 anomalies defined by one or two water samples are
rather wide1y‘di$tributed in the Raft River area (fig. A-3 and plate 2).
A total of 52 water samples with uranium contents equal to or greater
than the 85th‘perqenti1e were delineated. In terms of sample type,
springs dccount for 15 anomalies, streams 36 anomalies, and wells one
anomaly (plate 2). With respect to geography, 29 anomalies occur in the
Grouse Creek Mountains,three in the Dove Creek Mountains, seven in the Raft
Rfver Mountains, and-13 in the Albion Range (plate 2).

Comparison of the geoTogic map of Precambrian units (ptate 1) with
data shown on piate 2 and figure A-3 suggests that the major control on
uranium concentrations in waters is bedrock lithology. Out of a total
of 52 hydrogeochemical anomalies, 37 occur in waters which either discharge
from or drain rocks of the Green Creek Complex (plate 2, anomalies 2-20, 24-30,
36, 40, 41, 44, 45, 47-49). Geologic maps (Compton, 1972, 1975) and
field observations indicate adamellite or its metamorphosed equivalent,
adamellite gneiss, 1s”the most widespread 1ithology in the Green Creek
Complex, but notable amounts of schist, trondhjemite, pegmatite, and
amphibolite may‘occuf locally (plate 1). Of these Tithologies, the first
four contain a re]atiVe]y high soluble (fluorometric) and High total
(neutron activation) uranium content (fig. C-2 and C-3). Moreover,
excluding the Elba Conglomerate and Precambrian X (?)‘schisté, these
lithologies are also the most radiocactive rocks in thé study area (figs.
C-12 through C-15). The strong correspondence between 1ithology, principally
adamellite, and high uranium contents and extensive eiposufes of adamellite

probably account for the observed relationship (table C-II and figs. C-2 and C&
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Bedrock lithology, both with and without associated sulfide mineral-
ization, also exerts a strong control on the remaining 16 anomalies.
Precambrian X (?) conglomerate and schist, also known to be uraniferous
and radioactive (tables C-IV and C-V and figs. C-2, C-3, and C-12 through
C-15), bccur‘fh association with seven uraniferous waters whose geologic
setting preciudes any significant contribution of digsolved components
from silicic rocks of the Green Creek Compiex(plate 2, anomalies 31, 32,
34, 35, 38, 42, 46). Precambrian X (?) rocks are also present in the
drainage areas from which 15 of the 37 uraniferous waters ascribed mainly
to the Green Creek Complex were collected.

Tuffaceous, fluvial-Tacustrine, basin-fill sediments with inter-
calated quartz latite ash flow tuffs underlie extensive‘éreas from which
five uraniferous waters were obtained (plate 2, anomalies 21-23, 33, 43).
Two other anomalies (plate 2, anomalies 1 and 37) coincide with localities
underlain by allochthonous sheets of Paleozoic rocks, mainly carbonates,
which contain some associated base and precious metal sulfide mineralization.
The source of the uranium in one of these uraniferous waters (plate 2,
anomaly 1) is probably related to Archean and 0ligocene adamellites which
comprise bedrock nearby. One water sample obtained from the Raft River
Range northeast of the Upper Narrows contains anomalous U, Ba, Li, Sr,
In, and As (plate 2, 5noma1y 39). Intermediate sulfate and high chloride
contents suggest extensive solution of rocks in the drainage basin which
includes an extensive area upstream underlain by uraniferous rocks and
sediments of Archean through late Tertiary age. Anomaly 39, therefore,
likely owes its existence to the related effects of bedrock solution and
salinity. \
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A pronounced Ciustering of uraniferous waters occurs in the central
Grouﬁe Creek Mountéins (fig. A-3; plate 2, anomalies 2-20). Twenty-one
anomalous waters comprise fhis cluster. Most occur ardund the perimeter
of a large Archean adamé]]ite outcrop which also includes, within its
boundaries, two smaller areas of Oligocene adamellite (p]ates 1-2).
Moreover,'most‘of the uraniferous waters exhibit a C]osé relationship
to high-angle and low-angle faults, which are located mainly around
the perimeter of the Precambrian W adamellite but a]éo transect the
northern lobe at Pine Creek (plates 1-2).

Although metamorphosed Paleozoic rocks occur in allochthonous sheets
around the perimeter of this cluster, they are unlikely sources of uranium
because most are marine carbonates. With only two exéeptions‘(plate 2,
anomalies 1 and 37),-waters collected from terranes underlain by
Paleozoic rocks.are notable for their Tow uranium concentrations. Further
evidence of this is the low uranium contents of samples just.southeast
of Stanrod, within and northeast of Clarks Basin, and at the northwest
perimeter of the A]bion.Range (fig. A-3 and plate 2).

- Both hydrothérmd] and pyrométasomatic mineralization occurs in the
general area of Red Butte. Mineralization in the central Grouse Creek
Mountains is related to several adamellite plutons of late Oligocene age
(25 m.y.). Mines were mostly small-scale operations which recovered ores
of tungsten, gold, silver, and copper from veins and contact zones, in
Paleozoic carbonate récks bordered by Precambrian adamellite shown on

plate 1.
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No occurrences or past production of uranium minerals are known
from the Central Grouse Creek Mountains. PRR #5055 may correspond to
some mine(s) within or around the perimeter of the cluster of uraniferous
waters, but no radioactivity or uranium values were repprted. The stated
Tocation is in error, but the reported facts are otherwise in agreement
with those observed. No significant anomalous radiation was detected
during the geochemical sampling. During a recent airborne radiometric
survey, however, three anomalies were detected and are shown on plate 4
as anomalies 19-21.

| Uraniferous waters, comprising the prominent cluster of anomalies
in the central Grouse Creek Mountains, contain a variety of associated
trace elements (taB]e A-1). The number of these elements permits recognition
of two'subgroupé of questionable significance. The subgroup with the
Targer number of water samples is characterized by a sihp]e trace element
suite containing uranium and at most two other e]eménts. The other
subgroup contains uranium and a variety of other trace elements which
are associated with silicic or mafic rocks and sulfide mineralization.

Evidence in support of uranium mineralization cohsists of the
following: (1) the magnitude, frequency, and areal distribution of the
uraniferous waters, (2) the presence of sulfide mineralization, (3) the
highly variable suite of associated trace elements, (4) the combined

effects of regional metamorphism and intrusion, (5) the anomalous area

displays the highest metamorphic grade exposures of the autochthon, and

(6) the present erosional surface coincides closely with the structural

level of maximum metamorphic deformation in the Precambrian adamellite.
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The geology of the central Grouse Creek Mountains is compatible
with thé'originaT modé] of magmatic differentiation in the Precambrian
adame]]ite;'subsequent.redistribution and/or addition of mobile elements
to the preseﬁt Struétukal-level by regional metamorphism, and/or Oligocene
intrusion. Re]atﬁve]y recent tectonic and/or erosioné] Qnroofing permitted
chemicai weathéring of the deformed and mineralized adamellite and
allochthonous Paleozoic rocks. These conditions may have generated
formation of uraniferous veins or very weakly disseminated uranium
mineralization in proximfty to structural and/or compositional discon-
tinuities. Oﬁ the other hand, these processes may have merely rendered
the adame11ite:moré susceptible to chemical weathering and solution. The
effect of sodium metésdmatism on the adamellite gneiss by intrusions of
0ligocene -adamellite is obvious from petrographic studies (Todd, 1973).
It is also evidenced in the high statistical and areal distributions of
sodium, calcium and aluminum (tables B-II and C-III and fig. B-8), but
appears to exert little, if any, influence on uranium. In either case,
theAuranium and associated trace elements in this area suggest deviation
from the Green Creek Complex where a reservoir of elements with silicic,
'mafic, and sulfide affinities exists. This is hinted at by both the
areal distribution of uraniferous waters and the highly variable and
incompatible trace elements. Most of the remaining hydrogeochemical anomalies
aré single or, at most, triple point anomalies of dubious significance.
None is believed to signify uranium mineralization with economic potential,

although several occur within or near areas in which uranium minerals are

known. . ..
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AnoM@]iés 48 and 49 (plate 2) represent stream and spring waters
respécfive]y that were collected in Conner Creek Canyon, another area of
known sulfide mineralization. In this area, known as the Ward mining
district, samarﬁkite dccurs as a miror constituent in quartz-feldspar
metamorphic segregatjons in an Archean schist (Bill Gallant, oral
communication, 11/13/79). This area has been thoroughly prbspected,
as is evident by the number and distribution of old adits and digs. Ores
were mined for gold, silver, lead, copper, zinc, mo1ybdenum; cobalt,
and nickel associated with sulfide mineralization in hesotherma] veins
and replacements. This metal suite is noteworthy because it compares
closely to that associated with classical uranium veins .and some
Proterozoic unconformity—type uranium deposits (McMillan, 1978). In
the Connor Creek area, however, it appears that uranium Qas not
introduced in sigificant amounts with the sulfide minera]izatioﬁ.

No uranium occurrences, other than the samarskite previdus]y described,
or-past production are known for the Conner Creek area."A1though the
stated locations shown in PRR Nos. 2500 and 2501 do not coincide with
the mining distfict, their descriptions match. A maximum radiation Tevel
of 200 cps was reported inside mine adits in contrast to 40.cps on dumps
and in prospect pits. No uranium minerals were reported nor was any
fo]aow—up recommended. The reported radiation level in adifs was not
ascribed to any origin, but probabfy resulted from radbn buildup because
.of poor circulation. Radiation levels comparable to, or slightly higher
than, 200 cps on a GR-10TAscintillation counter are common for silicic
lithologies in the Green Creek Complex as well as for Precambrian X (?)
conglomerate and ﬁchist.
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Thus, the uranium and associated trace elements in the spring and
stream waters of Conner Creek Canyon likely derive from chemical weathering
of the widespread uraniferous rocks known to occur throdghout the
drainage basin. A minor. contribution may be supp]iéd by oxidation of
sulfides, but this is not regarded as an important source or process
in this area in the absence of sulfate anomalies.

Anomaly 41 is lucated only a few miles southeast of a uranium
occurrence in pegmatite and airborne anomaly 8 (plate 2 and 4). It
represents a stream sample collected from the lower reaches of a creek
which drains Archean and Oligocene adamellites, as well as Elba quartzite
and conglomerate (plate 1). The cause of the anomly is believed to be
extensive solution of uraniferous rocks in the drainge bésin, as is
suggested by a high chloride content. Oxidation of sulfides is hinted
by an intermediéte sulfate content, but elsewhere in the study area much
higher sulfate values typically occur in areas with known sulfide
mineralization. According tb Bill Gallant (oral communication, 11/13/79),
samarskite occurs in a pegmatite in section 36 T. 15 S., R. 23 E., and
uranium contents up to 40 ppm occur in aplite dikes further to the north
in the Castle Rock -area. Cook (1955, 1957) also reported uranium
minerals, both in place and in placers, in this general area, known as
the City of Rocks, but specific locations were not brovided. Not-
withstanding these uranium occurrences and the airborne anomaly, the
uranium potential of thié area is of no consequence from an economic

viewpoint.
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Anomalies 31, 32, 34, 35, 38, 42, and 46 are grouped together because
they share Simi]arities with each other but differ in some important
respects from the other anomalies. The similarities are two-fold.

First, Precambfian X»(?) 1ithologiés predqminate in the drainage basins
from which'thé anomaious waters were qbtained (p]atés 1f2). Schists and
conglomerate are known to be uraniferous, as is indiéated by percentile
p]bts'of uranium concentrations in rock samples (tables C-IV and C-V and
figs. C-2 aﬁd CF3), andAthey are also radioactive (figs. C-12 through C-
15). In contrast, all quartzites in the study area contain low uranium
values (fig. C-2 and C-3) and exhibit low radioactivity (fig. C-12 through
C-15). Therefore, waters from quartzite terranes contain low uranium |
contents. Proof of this is reflected in the east-west and northwest-
édutheast trending geochemical depressions in the northern Albion Range
where uranium values fall below the 15th percentile (fig. A-3). Thus,
quartzites, regardless of age, are poor sources of uranium, and they
exhibit anomalousAradioactivity only in some areas of known su]fide
minera]izatioﬁ, 16ca11y yielding counts comparable to that obtained for
schists, adamellite, trondhjemite, and pegmatite.

The second point of similarity relates to the geologic setting of the
drainage basins from whence the anomalous samples were éo]]ected,which
precludes a signifi;ant contribution of dissolved components from silicic
lithologies in the Green Creek Complex (plates 1-2). Thus, the source
of the anomalies nébessari]y resides in the conglomerate and schists or
else is attributable to uranium mineralization. The latter possibility,

which is hinted by the presence of trace element anomalies in some
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'of the uraniferous waters, is considered to be highly unlikely, particularly
for anomalies 34, 35, 42, and 46. These anomaiies probably stem from
simple chemica1Aweathering and solution of uraniferods schists and
coﬁg]omerate in their respective drainage basins. This interpretation is
based on simi]ar chemistries, simple trace element suites, the lack of
anomalous radioactivity in their drainage basins, and uranium contents
Just above the threshold value of 4.33 ppb. Anomalies 31, 32, and 38 are
also interpreted to be unrelated to uranium mineralization with economic
significance, but they are discussed in more detail hereafter because of
a similar but somewhat different origin. |

Anomalies 31, 32, and 38 shareysomeWhat similar geologic settings
-~ and genesis. All three represent springs situated at low elevations with
respect to their catchment areas. Moreover, their drainage basins are
underlain only by Precambrian X (?) quartzite and schist, except for anomaly
31, which includes conglomerate. Trace elements in these three uraniferous
waters vary somewhat but more importantly, all three exhibit strong sd]fate
and chloride (salinity) anomalies. The Elba and Yost quartzites are both
known to be weakly but pervasively mineralized with epigenetic pyrite
throughout large areas of the Raft River Range. The Elba, Upper Narrows,
and Stevens Spring schists may be similarly mineralized. Therefore, geologic
settings and geochemical. characteristics of these three waters suggest
that pyrite oxidation bromotes solution of mobile elements in the quart-
zites and schists and resU]ts in the development of ufanium and trace
element anomalies at points of groundwater discharge.

This interpretation is further reinforced by the conspicuous train
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of subanomalous stream waters collected from Johnson Creek (fig. A-3).
Johnson Creék drains an area with similar geology, is located only a
few miles west of anomalies 31 and 32, and has a past history of small-
scale mining a;tfvity for precious metals.

In the George Cfeek—Char1eston Creek-Johnston Creek area the Elba
Quartzite is weakly but pervasively mineralized with epigenetic pyrite,
presumably of.hydrothérma] origin, and local outcrops were measured up
to 200 cps, whjch is four times the response of typical Elba or Yost
Quartzite. 0xidizin§ surface water entering fractures in the overlying
Elba Schist apparently mobilizes uranium and other so]ubTe elements
which in turn are carried downward into ubiquitous fracfures in the Elba
Quartzite where iron hydroxides absorb uranium as the water evaporates
at the outcrop. Simiiar conditions, a]though without anomalous radiation,
were also noted in the Right Hand Fork of Johnson Creek and in the Century
Hollow area. If this process were operative along the divide between
~the Left Hand Fork of Johnson Creek and Charleston Creek, it would explain
the airborne anomaly discovered there (plate 2).

Anomaly 40 is defined by two uraniferous springs that are situated
in close proximity to each other in the Cedar Hills of the southern
Albion Range (plate 2). They occur at or just below the unconformity between
the Elba Quartzite and the underlying Archean adamellite (plate 1). Their
chemistries are strikingly similar notwithstanding the distance of
separation. Both contain detectable and, therefore, somewhat anomalous
contenfs of boron, lithium, molybdenum, strontium, and arsenic. In addition,

zinc occurs in one and barium in the other. Both exhibit sulfate and
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chloride anomalies. In many respects, anomaly 40 (two point) resembles
anomalies 31 and 32. Nonetheless, these anomalous waters probably

derive most, if not all, of their somewhat unique characterfstics from

the processes of pyrite oxidation and accompanying solution of bedrock
‘Tithologies by acid sulfate waters. While all of the anomalies attributed
" to these processes probably merit additipna] sampling and field checking
(anomalies 31, 32, 37, 38, 10, and 11), none is believed to signify
uranium mineralization with economic potential.

Thé geologic and hydrologic settings of anomalies 21-23, 33, and 43
are similar to each other. A1l four localities include extensive exposures
of tuffaceous,.f1uvia1—1acustrine, basin-fill sediments of late Mijocene
and Pliocene age. Intercalated or overlying quartz latite ash fiow tuffs
are also common .- Anomalies 21-23 and 43 represent stream waters whereas
anomaly 33 is from a well located at the old white school house in the
village of Yost. Although Elba Quartzite and allochthonous sheets of
Pa]eozpic carbonates comprise extensive outcrops at higher elevations in
the drainage basins of anomalies 21-23 and 33, they are not likely sources
of uranium., Waters collected from terranes composed predominantly of
quartzite and carbonate typically exhibit low uranium concentrations.
Proof of this is evidenced by the east-west and northwest-southeast
trending geochemical depressions in the northern Albion Range (fig. A-3).
Moreover, in Goose Creek Ba;in, which is located just west of the study
area, similar tuffaceous sediments contain uranium and yield uraniferous
watérs (Mapel and Hi11, 1959). Thus, the contained uranium and

associated trace elements, namely arsenic, selenium, silver, lithium,
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boron, barium, and strontium, probably stems from leaching of the
abundant and wfdély distributed volcanic ash in these Tertiary sediments
by oxidizing waters.

The.conditions and interpretation just described are also applicable
to anomaly 43,'but some uranium in this water and the associated
subanomalous Waters of Birch Creek may derive from weathering of extensive
exposures of Archean and Oligocene adamellites in the east facing slopes
of Middle Mountain,‘whfch is located just west of and trends. parallel to
~ Birch Creek (fig. A-3 and plates 1-2). The uranium content of OTigocene
adame]iite is notAknown, but sparse radiation measurements suggest that
it may be comparab]e locally to rocks of Archean age. Anomalies 33 and
43 barely exceed the threshold value of 4.33 ppb.

Anoma]iésAl and 37 represent a stream and spring water, respectively,
that were obtained %rom areas underlain by extensive exposures of Paleozoic
rocks, mainly carbonates, that are known to be mineralized with sulfides.
Anomaly 1, however, contains Tow sulfate and intermediate chloride and is
chemically similar to uraniferous waters located well upstream of the
sampling point and situated along the east margin of the prominent
cluster of anomalies in the central Grouse Creek Mountains. The origin
of this anomaly, therefore, is believed to be the same as that of the
others comprising the cluster and is, for the most part, probably unrelated
to the Paleozoic rocks and alluvium underlying the sampling site.

Anomaly 37'15 a spring near the Skoro mine, located just below and
west of the crest of the Vipont Range (plate 2). Allochthonous Paleozoic

rocks predominate Tocally and are mineralized with sulfides of silver,
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lead, zinc, copper, arsenic, and iron and carbonates of lead, manganese
and copper. Gold is also reportedly present. The mineralization is
related to the synkinematic Vipont Mountain intrusion of unknown age.
This area is also known as the Ashbrook mining district in the older
literature and figures prominently in Utah's past silver production
statiétics. The known mineralization is reflected in the chemistry

of the uraniferous water. Uranium contents of waters collected from
this area range from 2 to 6 ppb (plate 2 and table A-Y). The source
_of the uranium and associated trace elements is related to the sulfide
mineralization and derives from oxidation of pyrite and solution of
carbonates by acid sulfate waters, as is evidenced by the high calcium
and strontium concentrations, high sulfate and intermediate chloride
contents, and the downstream disappearance of the anomaiy. Thus, the
barely anomalous and subanomalous uranium contents of waters from
Paleozoic rocks in the Ashbrook mining district probéﬁ]y do not reflect
uranium mineralization.

The efficiency of the process of pyrite oxidatioﬁ is manifested in the
fact that anomaly 37 is the only uraniferous water known to originate in
Paleozoic rocks in the study area. While anomaly 1 coincides geographically
with mineralized Paleozoic rocks, it is likely related mainly to the
processes responsible for the cluster of anomalies well upstream of the
sampling point that appear to be entirely unrelated to oxidation of
pyrite.

Generally speaking, if uranium mineralization of economic significance
had accompanied the sulfide mineralization known to occur at a number of
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localities in the Raft River area, one would expect much more pronounced
hydrogeochemical anoha]ies in the presence of oxidation. However, even

in the absenée‘of important uranium mineralization, hydrogeochemical
anomalies are to be expected in areas of oxidizing suifides and accompanying
solution of bedéopk by acid sulfate waters because this.process is

very effective in mobilizing soluble elements. The efficiency of the
process is believed to account entirely for anomalies 31, 32; 38, and 40

and probably figures prominently in anomalies 39 and 41. Itimay likewise

contribute somewhat to anomaly 11 in the central Grouse Creek Mountains.
Variab]es Related to Uranium

Calculation of Pearson (linear) and Spearman (nonlinear) correlation
coefficients permffted determination of the variables that are related
statistically to uranium (table A-IV). Correlation coefficents for
most other trace elements are lacking because the sample population contained
an insufficient number of analyses to permit calculation of statistically
significant values. Pearson and Spearman correlation coefficients exist
for uranium and sulfate (0.25***/0.26***), for uranium and chloride and for
uranium and iron(-0.31 ***x/_0 27***)  but they are not included in appendix
A; neither are the Spearman correlation coefficents obtained for uranium
and arsenic (0.32***) and for uranium and silver (0.25%*%),

Cluster analysis of the correlation matrix facilitated recognition
of the variables stétiética]]y related to uranium (fig. A-1). Generally

speaking, variables in the different groups are not as highly correlated
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as the variap]es within the same group. These groups are indicated in
table A-IV where they are separated by a heavy black line. For more
detai]s concernfng the calculations and significancerf’the statistical
parameters previdusly mentioned, the reader is referred to the publications
by Arendt and others (1979) and by Snedecor and Cochran (1967).

Corre]atidh and cluster analyses of the variables result in a
relatively s{mpie correlation matrix and dendrogram fdr:water samples
in the Raft River area (table A-IV and fig. A-1). Collectively speaking,
" the data contained therein point to chemical weathering, bedrock
1ithology, and sulfide mineralization as the three major controls on the
compdsition of waters.

This same conclusion was deduced independently in the preceding
section on uraniuh on the basis of the strong spétia] correlations noted
between certain stratigraphic units or lithologies, with or without
associéted sulfide mineralization, and occurrences of uraniferous waters.
Moreover, these data and those shown in figure A-3 are consistent with
' the interpretation that, for the most part, uranium concentrations in
waters of the study area derive from the mechanical and chemical weathering
and solution of uraniferous Precambrian W and X (?) lithologies, which,
on the average, contain only clarke uranium values. The possibility
of economic uranium mineralization in the central Grouse Creek Mountains
where a prominent cluster of uraniferous waters occurs, is not precluded
by the data, but it is not considered to be a strong possibility either.
The data in figures C-2 and C-3 permit recognition of the most likely

sources of the uranium, namely the Archean adamellite and schist and
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" and Précambrian X (?) schists and conglomerate. As previously mentioned,
these are a]so‘the most radioactive lithologies.

| The high correlations between as well as the clustering of silicon,
potassium, and barium in table A-IV and fiqure A-1, resbective]y, is
interpreted to signify the mechanical and chemical breakdown of common
feldspak, biotite, aﬁd ferromagnesian minerals, all of Which are
suscéptib]e to weathering. Quartz is quite resistant and contributes
little, if anything, to ordinary surface and shallow subsurface waters.
Excluding all quartzites and the Elba conglomerate, the Precambrian
W and X (?) 1ithologies constitute a large reservoir of all of the
elements shown iﬁ figure A-1 except arsenic and sulfate. The distribution
of these two comﬁonents.in rocks of the study area is unknown, but is
probably insignificant in comparison with. others listed.

Boron, sodiqm, chloride, and lithium are all hfgh]y correlated and
comprise theAsecohd cluster shown jn figure A-1. The correlation and
clustering of these four variables reflect their high geochemical mobility
in the supergene environment as well as their high solubility in water.
Therefore, any ohe or all four of these variables may be used as an
indicator of the relative salinity or maturity of a water. Similarly,
qranium, possessing high geochemical mobility in oxidizing waters, tends
to dissolve in.probortion to these and other highly soluble elements in
waters (Da]]'Ag]io; 1973, 1974). Thus, the high correlations between
uranium and these four mobile elements in waters of the study area are

interpreted to mean that the generally observed relationship between
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salinity and uranium concentration accounts for a large proportion,

but not necessarily all, of the dissolved uranium. Exceptions appear
~to include 10 of-the.?] uraniferous waters in the central Grouse Creek
Mountains (tqb]evA-V);. Others uraniferous waters, notably anomalies 12,
24, 26-28, 31 23, 36, and 38-41, apparently conform to.this relationship.
In.addition, anomalies 1, 4, 5, 10, 11, 15, 17, 18, 20, 21, 25, 28,

33, 35, 43, and 47 a]i contain intermediate chloride values and may owe
their anomalous uranium contents in part or totally to the effects of
bedrock solution and fhe related effects of salinity. |

The areal distribution of sodium concentrations in waters is shown

in figure A-4. The most conspicuous pattern revealed in this map is
that the watérswith]ower_sodium concentrations occur in areas of high
precipitation_ahd recha?ge at the higher elevations in the mountains.
This is the expected pattern under cohditions of increasing solution or
salinity in the down gradient direction, which is evident in the nearby
cdncentric arrangement of concentrations symbols over the Raft River and
Albion Range. This pattern, however, is not evident in the central
Grouse Creek Mountains where uraniferous waters abound. Moreover,
comparison of figures A-3 and A-4 indicates that salinity anomalies are
not always coincident'with uranium anomalies in the latter area. The
ekpected increase in sodium (or salinity) in the downstream or down
gradient direction is clearly seen in George Creek, Charleston Creek, and
Johnson .Creek in the_northwestern Raft River Mountains; by Wildcat Creek

and Dove Creek in the Dove Creek Mountains, and by Pine Creek and its
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counterpartton the east slope in the central Grouse Creek Mountains
(plate 2 and fig. A-4). The obvious geochemical lows in the Albion
Range coincide with extensive exposures of Precambrian X (?) and Z (?)
quartzites, whereas the conspicuous high southwest of Yost corresponds
to the confluence of four of the previously mentioned streams exhibiting
sa]inityAgradients.

The third group of highly correlated and c]ustered variables includes
calcium, magnesium, and strontium (fig. A-1). Comparisons of their
geochemical plots (not included in appendix A), revealed patterns
strikingly similar to those of sodium (fig. A-4). Major drainages
reveal downstream increases in concentrations of these three variables,
and significant deviations from the sodium pattern occur only in waters
collected from.or located in proximity to Paleozoic carbonate rocks where
pronounced calcium, méghesium; and strontium anomalies exist with or
without associated sodium anomalies. Geochemical lows coincide with
quartzite terrane. This group of variables are interpreted to reflect
the same processes previous]yAmentioned, that is, chemical weathering and
solution of bedrock, both of which account for the high correlations
observed between uranium and elements of this group (table A-I1V). A1l
of these elements have comparable geochemical mobilities in the supergene
environment and proven high solubilities in water. Moreover, a large
reservoir of these elements resides in nonquartzite lithologies of
Precambrian W and X (?) rocks as well as in extensive exposures of
Paleozoic carbonates in the allochthonous sheets. Blank geochem patterhs
on the sawtooth side of the Tow-angle faults shown on plate 1 invariably

coincide with Pa]edzoic allochthons.
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One might be tempted to interpret the strong three-way correlations
between calcium, magnesium, and strontium to signify predominantly
sb]ution of carbonate rocks, but the geochemical p]ots‘clear1y showed
some clusters of anoma1ﬁes totally unrelated to carbonate rocks. However,
the correlation between uranium and these three variables becomes strained
because uranium content of waters from carbonate terranes is typically
Tow, suggesting low indigenous uranium values.

Iron, arsenic, and sulfate exhibit strong correlations with uranium
in waters. The first is negative and the latter two are positive. These
three variables and uranium are related through a common process, namely
oxidation. The negative correlation between uranium and iron is
compatible with their respective oxidation states in oxidizing waters.
Urény] ion is highly soluble,but iron forms insoluble ferric hydroxides
which soon precipitater High iron concentrations, therefore, are to be.
expected in waters with low Eh where, correspondingly low concentrations
of uranium wdu]d prevail because of the low solubility of urdnbus oxide.

The statistfca]]y significant positive correlations obtained for
uranium and arsenic (0.32***) and for uranium and sulfate (0.25%**/0,26%**)
are both believed to be related to the locally important process of pyrite
oxidation mentioned in ah earlier section. Pyrite and arsenopyrite
mineralization is known to exist in the Ward, Ashbrook, Johnson Creek,
Century Hollow (also known as Park Valley), and Rosebud mining districts.
It is also suspected to occur at a few other localities based on
hydrogeochemical results (table A-V). The formation of uranyl sulfate

complexes enhances the solution of any uranium present. The correlation
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between uranium, arsenic, sulfate, and iron is in light of known sulfide
mineralization, interpreted to reflect oxidation of pyrite and
arsenopyrite. This process probably accounts for anomalies 31, ‘32, 37,
38, and 40 and may contribute to anomalies 11, 39, and 41 (plate 2).

It is doubful that economic uranium mineralization occurs with the
sulfide mfneré]ization for two reasons. First, it is almost inconceivable
the prospectors with scintilliation counters would have missed the known
mining districts during the frenzied exploration of the 1950's. Most
were discovered in the late 1800's or early 1900's and they are all
conspicuous because of good access, numerous adits, mine dumps, and
countless prospects pits. Secondly, the magnitude of the anomalies
would be expected to be significantly higher in the presence of economic
uranium mineralization accompanied by oxidizing sulfides. As a pre-
cautionary measure, therefore, some of these hydrogeochemical anomalies
should be field checked in more detail since recent airberne surveys
detected 5 radiation anomalies over areas of known or suspected sulfide
mineralization (plate 4, airborne anomalies 8, 10, 13, 15, and 19). Four
of the five airborne anomalies correspond closely to areas characterized
by hydrogeochemical anomalies (plate 2, anomalies 11, 31, 38, and 40).

In some instances, stream sediment and rock anomalies also coincide with

or occur in proximity to the hydrogeochemical anomalies (plates 2-4).

The sources of the airborne anomalies remain essentially unverified.

They may be related to uranium mineralization, or , as the writer

suspects, they may originate in connection with pyrite oxidation and
adsorption of minute amounts of uranium by the resulting ferric hydroxides,

in much the same way as observed by Lovering (1955) in his study of
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fadioa;tive limonites. Only small amounts of uranium would be required
to generate q‘radiation anomaly, since even the most_uraniferous rocks
of the study area contain on the average less than 3 ppm uranium or
'approximately'c1arke amounts (tables C-I through C-VII and figs. C-2
and C-3). |

Uranium.énd silver also correlate positively (Spearman, 0.25 m.y.).
This cbrre]ation is further evidence of the process of pyrite and
arsenopyriteloxidation. Silver was the main precious metal associated
with the sulfide mineralization in most of the previbus]y mentioned mining
districts (plate 4). Thus, during the oxidation of base and brecious
metal sulfides, anomalous concentrations of some metals might be expected
in the acid sﬁ]fate waters, particularly those with moderate to high
geochemical mobility in supergene environments and moderéte to high
sd]ubi]ity in water.

Trace e]emenfs contents of waters in the Raft River area,
excluding the highly so]ub]é and~comhon rock-forming trace elements,
exhibit marked variations from one sample to aﬁother and typically
occur below the detection 1imit of the analytical method utilized
(tables A-1 and A-III). Those correlated with uranium have already
been discussed. "A number of other elements exhibit statistically
significant correlation coefficents with each other despite the small
sample populations (not included in Appendix A). These will not be
discussed individually because the data are sparse and interpretation
thereof is fraught with difficulty. Available data, however, suggest that
most, if not all, of the anomalous concentrations of trace elements in

waters may be readily explained by chemical weathering of mineralized “
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rocks or alluvium containing sulfides and/or the common accessory and
pegmatite minerals. Thus, anomalous concentrations of trace elements

in waters may derive from any one or a combination of these situations.
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Stream Sediment Samples

A tota]’éf 616 stream sediment samples were collected from the
_Réft River area. Samp]ing sites as well as anomalous samples are

-shown on plate 3i Areas on plate 3 for which sample coverage is sparse
f or entirely lacking are either underlain by rocks having no potential
for the type of uranium deposits sought, or they correspond to areas of
private land ownership and limited access. Sample coverage otherwise
is considered to be satisfactory. Thirty-one variables were measured and
they are listed in the summary statistics in table B—I; appendix B.
The corresponding data are included in table B-III, appendix B. Statis-
tically significant Corfe]ations were obtained for most variables and
are shown in table BJI[ appendix B. The results of cluster analysis of
the correlation matrix are graphically illustrated in figure B-1.
The areal distributions and concentratibns of seven variables (Uf, Ut,
K, V,‘Th, Na, Be) for stream sediment samples afe shown in figures
B-3 through B-9, appendix B.

Examination of the summary statistics for streém sediment samples

reveals that all of the variables, except silver and molybdenum, occur
in concentrations above the detection 1imit of their respective analytical
method (table B—II;Aand fig. B-1, app. B). Of the 31 variables measured,
23 haie distributions in which the mean, median, and mode are closely
comparéb]e, indicating a high degree of symmetry for the corresponding
- logfrequency distributions. Logprobability plots of concentrations
show 24 of the variables exhibit lognormal or very nearly lognormal

distributions. Exceptions include uranium (fluorometric and neutron
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activation), boron, calcium, copper, niobium, and zirconium. Deviations
from iognormé]ity, whether weak or pronounced, relate to differences in
Concentratiohvdistrubutions for each of the major 1lithologies in the
study area. These differences are clearly indicated by the variables

in their respective statistical and areal geochemical plots for water,
stream sediment, and especially rock samples. In some instances the
deviations relate to sulfide mineralization or sodium metasomatism of
adamellite gneiss by 0ligocene intrusions.

Consideration of the various statistical data permits recognition
of 79 anomalous stream sediment samples for uranium fluorometric or
acid so]ub]e,AUf, and neutron activation or total, Ut. Anomalous
stream sediment samples are arbitrarily defined to be samples in which
both Uf and Utxcbncentrations equal or exceed the 85th.percenti1e of
their respective logprobability distributions. This corresponds to
7.2 ppm and 9.5 ppm for Uf and Ut, respectively (fig. B-2, app. B),
each of which is equivalent to one standard deviation above the mean -
Uf and Ut contents for stream sediment samples. This dual requirement
results in sl{ghtly fewer anomalous stream sediment samples (plate 3)
than on the respective geochemical plots of Uf and Ut (figs. B-3 and B-4,

app. B).
Uranium
Inspection of table B-I, .appendix B, reveals the mean, median, and

mode for both Uf and Ut differ significantly from each other. For Uf

they are 6.2, 3.3, and 2.7 ppm, respectively, whereas for Ut
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they are 7.6, 4.7, and 4.1 ppm, respectively. The range of both
‘variables is cqmparable, 0.7 to 103 ppm and 0.9 to 102-ppm for
'Uf and Ut, respectively. As might be expected from suﬁh contrasting
statiétics,'the lTogprobability distributions of Uf and Ut concentrations
in stream sediments are not lognormal (fig. B-2, app. B). Deviations
- from Tognormality are greatest at the higher Uf and Ut concentrations.
Interésting]y,‘the 1bgpr0babi1ity distributions of both variables
exhibit nearly identical patterﬁs (fig. B-2, app. B), suggesting both
are highly correlative and possibly share a common explanation. This is
also indicated by the logprobability plot of the ratio; Uf/Ut, which
¢1ose1y approxima;esA]ognorma1ity (fig. B-2, app. B), and a statistically
significant, poSitfve,.ahd high Pearson correlation coefficient
of 0.93 for these two variables (table B-II, app. B). 'Additiona1
evidence supportive of this intefpretatioh is also contained in the
respective geochemical plots of these two variables (figs. B-3 and B-4).
The areal distributions of Uf and Ut concentrations aré shown in
figures B-3 and B-4, appendix B, wherein concentration ranges are
depicted graphically by standard symbols of the Canadian Geological
Survey. The areal distribution patterns for Uf and Ut are practically
identica].‘ Moreover, both geochemical patterns are simi]ar to those
for uraniferous waters (fig. A-3, app. A). That is, stream sediment
anomalies 1ikew{se exhibit strong lithologic preferences. In addition,
they commonly occur with, or very near, hydrogeochemical anomalies.
The geographic and lithologic correspondences are readily apparent from

a comparison of plates 1 and 3. Of the 79 stream sediment anomalies
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de]ineated; 34 occur-in the Grouse Creek Mountains, 29 are 'in the
Réft River Mountains, and 16 are in the Albion Range, but none are located
in the Dove Creek Mountains. With respect to bedrock lithology, the
correspondence is even more marked with 24 anomalies occurring in
drainage basinslunder1ain by Green Creek Complex, mainly adamellite
gneiss; 31 by both Precambrian W and X (?) lithologies; six by Precambrian
X (?) rocks; one by Paleozoic and Precambrian Z (?) quartzite, schist,
and marble; and 17 by various combinations of the above including, or
eXc1udin9,01igo¢ene adamellite. Collectively, Precambrian W and X (?)
lithologies aqcount for 61 of the 79 stream sediment anomalies.

The cbrre]atién between anomalous stream sediment samples and
water samples 1s>most apparent in a comparison of either plates 2 and 3
or figures A-3 and B-3. Water anomalies 24-26, 28, 38, and.40—45 lack
corresponding stream sediment anomalies, and stream sediment anomalies
63 and 67-74 lack corresponding hydrogeocheMica1'anoma]ies. Finally,
the lack of coincidence between stream sediment and water anomalies
_in the southwestern Raft River Mountains stems from the arbitrary
definitions employed (U contents _ 85th percentile of the respective
distributions). ‘A single anomalous water, number 27, and two subanomalous
waters coincide with the cluster of stream sediment anomalies, 37-37 (ffgs.
A-3 and B-3 or plates 2-3).

The mean Uf, Ut, and Uf/Ut ratio and associated standard deviations
of stream sediment anomalies in the Raft River, Grouse Creek, and
Albion Ranges were calculated, but the results are of dubious statistical
significance because of the small number of samples. It is noteworthy,
however, that thé higher values for the three variables are associated

with anomalies in the Raft River Range, whereas somewhat lower values
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|
for the three variables typify anomalies in the Grouse.Creek and Albion
Ranges. The only discernible difference between the western and eastern
exposureé of the autochthon relates to the effects:ofAregional
métémorphish; The Albion and Grouse Creek Ranges contain the most
deformed and highestinetamorphic grade exposures of-thé autochthon,
whereas the Raft River Mountains contain the least deformed and lowest
hctamorphic grﬁdc expdéures.

In summary, the strong statistical, areal, and lithologic correlations
noted between'Uf and Ut for the stream sediment anomalies, and the high
coincidence of stream sediment and hydrogeochemical anomalies, are
interpreted to owe their origins to the processes of mechanical and
chemical weatherﬁng, erosion, and solution of uraniferous heavy
mineraTs. Uraniferous minerals, notably monazite, allanite, samarskite,
uranothorite (?), and zircon, as well as others possibly present, but as
. yet unreported, are known to occur as disseminations in Archean, Precambrian
X (?), and Tért{aky‘rdcks (Compton, 1972, 1975; Todd, 1973; Bill
~Gallant, oral communication, 11/13/79). They represent either magmatic,
detrita]; syngenetic, or metamorphically segregated components of the
rocks, depending on the lithology in question. Mechanical and chemical
weathering liberates the uraniferous minerals to the drainage basins.
Solution of uraniferous heavy minerals in the rocks themselves or of
alluvial concentrations derived therefrom by spfing and stream water

probably accounts for the weakly uraniferous waters as well as the

generally observed correspondence between stream sediment and hydrogeo-

chemical anomalies. “
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Low Uf values and low Uf/Ut ratios probably reflect heavy mineral
concentrat{ons'a1ready leached of their soluble uranium or, as is more
likely in 1ight’of available mineralogic data, the presence of resistate
heavy minerals such as zircon and monazite which are little affected by
treatment with a mixture of hotnitrichydrofluoric acid. The high
statistical aﬁd areal correlations of Uf and Ut, as well as the lognormal
distribution of Uf/Ut, emphasize that uranium in the target Tithologies
resides in sparingly soluble minerals.

Uraniferous minerals suspected to be present in the Precambrian W
and X (?) lithologies include allanite, monazite, zircon, samarskite,
and possibly uranothorite (Todd, 1973; Compton, 1975, Bill Gallant,
6ra1 communication, 11/13/79). These uraniferous mihera]s, except for
zircon and possibly monazite, are sparingly soluble and susceptible to
treatment by a mixture of hot nitric-hydrofluoric acid. They likely
account for most of the statistical, areal, and geochemical correlations
noted hetween Uf,vUt, and geochemically related elements such as
thorium, cerium, and yttrium. Acceptance of this interpretation,
however, renders the presence of important uranium minerq]ization doubtful,
because commercial areas typically contain highly soluble minerals such
as uraninite, pitchblende, and coffinite rather than the resistate
uraniferous minerals previously mentioned.

Finally, the magnitude of the Uf and Ut anomalies in both the
stream sediments and rocks does not require uranium mineralization, but
merely the presence of heavy minerals in which uranium can substitute

for other geochemically similar elements, such as thorium and the rare
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earths. This,'too, is amply satisfied by the known occurrence and
diétribution of a]]anite; monazite, zircon, and, less commpn1y,
samérskite and possibly uranothorite in the Precambrian W and X (?)
1itho1ogie§. Co]]éctive]y, the geochemical data'sUppoYt the preferred
interpfétation and argue against the possibility of'important

uranium mineralization in the Raft River érea.
Variables Related to Uranium

Ca]cu]atjon of Pearson and Spearman correlation coefficients
permitted determination of the variables that are related statistically
to uranium (table B-II). Statistically significant correlations were
obtained for Ut>(neutron activation), boron, calcium, scandium, nickel,

copper, lithium, zinc, ‘yttrium, thorium, cerium, a1um1hum, sodium,
»beryllium, and strontium. Correlation coefficients for boron, calcium,
and strontium are all negative (table B-II). The strongest correlation,
between Uf and Ut (0.93), has already been discussed. The other
correlation cdéfficients are equal to or less than 0.33, which renders
them of questionable significance.

C]uster.ana1ysis of the correlation matrix facilitated recognition
of groups of correlated variables (fig. B-I). The cluster analysis
in no way alters the correlations and can be thought of as a convenient
organization of the statistically significant correlations. Groups of

correlated variables are isolated by a black line on the correlation
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matrix‘(tablethII). Cluster and correlation analyses of variables
“are powerful too]s“fh discerning, as well as interpreting, relationships
between variables or groups of variables.

As préviously‘noted, correlation and cluster analyses of variables
result in a mofe complicated correlation matrix and dendrogram for
stream sediment samb]es than for water samples. All of the statistically
significant correlations, as well as the re]ationshfps between groups
of correlated Variab1es, are believed to signify common minera]ogic
and/or lithologic associations resulting from a variety of igneous,
sedimentary, and/or metamorphic processes and not important uranium
mineralization.

Boron and zirconium are highly correlated and comprise the second
group of corre]ated variables in figure B-1. These elements are widely
'disfributed but only in sparse amounts (tables C-I through C—VILI, appendix
C). The areal geochemical plots for each show somewhat erratic distribu-
tions that correspond most closely with Elba Schist and Quartzite
in the Raft River Range, Elba Quartzite and Upper Narrows Schist in the
northern Albion Range, and Elba Quartzite and Conglomerate elsewhere.

- In addition, some scattered boron anomalies occur in association with
Paleozoic rocks.

The distribution, lithologic correlation, and geochemical association
of boron and zirconium are interpreted to be associated with a similar
distribution of tourmaline and zircon in stream sediments derived from
_the erosion of quartzite, conglomerate, and adamellite. These two

resistate heavy mineral silicates are known to occur in quartzite and
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cong]omeréte (Compton, 1975), and zircon is a common'a;cessory in the
: Afchean adamellite gneiss (Todd, 1973).
A‘neqative correlation between boron and uranium (Uf and Ut)
: mirrors the'paucity of uranium in quartzite.. Thus, stream sediments
?derived prinéipa]]y from erosion of quartzite are unlikely to contain.
much~so]ub1e uranium. This interpretation is reinforted by the
paucity of boron anqmaTjes in areas underlain ]argely by Archean and
Oligocene adamellite whereas the opposite effect is noticeable in areas
underlain by extensive exposures of quartzite. In contrast, the reverse
of both sitdatfbns is true for uranium (figs. B-3 and B-4).

Barium and potassium comprise the third group of highly correlated
variables (fig. B-1). The areai geochemical plots of both are similar.
That for potassium-is included in Abpendix B (fig. B—S). Comparison
of figure B-5 and plate 1 reveals that abnormal concentrations of
potassium correlate closely with the distribution of. Archean and
0ligocene adame]]ite§ and Precambrian X (?) schists. Barium and
potassium anomalies injstream sediments probably indicate abnormal
concentrations of fe]dspér derived from erosion of mostly adamellite
and schists and, to a Tesser extent, the upper quartzite member of the
Elba which contains abundant microcline. The lack of any correlation
between barium, potassium, and uranium, whose distributions paraliel
each other in rocks and waters, stems from differences in the specific

- gravity of fe]dspar énd uraniferous heavy minerals. " Thus, anomalies
due to the feldspar are not likely to include anomalies due to the
uranium. Accordingly, no statistical correlation exists despite

derivation from the same bedrock lithologies.
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The fourth aroup of correlated variables includes calcium and
magnesium (fig. B-1). The areal distributions of botﬁ are very
similar. Concéqtrations of calcium and magnesium in stream sediments
show a»close relationship to bedrock Tithology. Anomalous contents
coincide with Paleozoic carbonates and mafic igneous rocks, both of which
are rich in these elements. Intermediate contents relate to Archean
and Oligocene adamellites and Precambrian W and X (?) schists. Very
low values coincidé with extensive exposures of quartzite. Thus,
areal, 11tho]og{c, and geochemical correlations of calcium and
magnesium ref]ect their similar chemistry and distribution principally
as carbonate férnomagnesian minerals and calcium plagioclase. The
statistica]]y‘significant but negative correlations with uranium
are readily explained by the paucity of uranium in carbonate and mafic
rocks, the pfincipa] sources of calcium and magnesium in the study area.

The largest group of correlated variables inc]udeé scandium,
vanadium, cobalt, chronium, nickel, and copper (fig. B-1). A1l exhibit
strikingly similar areal distributions, and lithologic and geochemical
correlations of the variables in this group mirror the distribution of
mafic rocks in Precambrian W and X (?) units. Thus,stream sediment
anomalies of these six variables indicate abnormal concentrations of
heavy and ferromagnesian minerals derived from erosion of nearby
amphibolites and mafic schists. The statistically significant positive
correlations between scandium, nickel, copper, and uranium probably

reflect comparahle quantities of associated heavy minerals. Silicic and

MEIIJT RESOURCE CONSULTANTS -157-



mafic Precamﬁrian W and X (?) rocks, which are invariably present
in the same drainages, account for the observed relationship between
these variables. |

Lithium and zinc comprise another group of correlated variables.
Areal distributions and lithologic correlations mirror the occurrence .
of late stage igneous differentiates, such as pegmatites and mineralized
areas, and early stage metamorphic segregations in schists. A number
of zinc anomalies correlate with water collected from galvanized troughs
and pipes. Thus, tHe predominant lithologies involve remobitized
Archean adame]1ite,'begmatites, and aplites in Archean and-01igocene
adamellites, and Precambrian W and X (?) schists containing‘metamorphic
‘segregations. Corﬁelatidn with uranium indicateé a simi]ar.source for
uraniferous minerals.

Phosphorus and yttrium.form a group of correlated variables.
Distribution plots of these two variables are similar. Anomalies exhibit
close correspondence with Archean and Precambrian X (?) schists and
Paleozoic carbonates. Intermediate values relate to exposures of
quartzite. The areal, 1itho1ogic, and geochemical correlations are
interpreted to signify the common occurrence and similar distribution .
of apatite and mdnazite, two resistate heavy minerals known to occur in
Precambrian and Tertiary adamellites (Todd, 1973) as well as in the Elba
Quartzite (Bill Gallant, oral communication, 11/13/79). In addition,
Compton and others (j977)'obtained apatite from Archean adamellite and

Pogonip marble for fission track dating. Thus, stream sediment anomalies
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of phosphorus and yttrium likely reflect abnormal concentrations of
apatitéiand monazite derived from erosion of nearby rocks containing
these mineral phases. Noteworthy is the lack of correlation

between uranjum and phosphorus and between thorium and phosphorus.
Perhaps this merely reflects the paucity of uranium and thorium in
apatite (Compton and others, 1977), as well as an impoverished source
of these two e]emeﬁts in Paleozoic carbonates and in all quartzites.
It also suggests that another mineral, probably allanite, accounts
for most of'the uranium (Uf) and thorium.

Manganése and titanium correlate and comprise still another group
on the dendrogram (fig. B-1). Also included is total gamma, but no
significance is attached to this variable relative to stream sediments
beéause the dafa are quite séarse. Thus, the calculated correlation
coefficients are of dubious significance. The areal distributions
of manganese and tifanium, which are not included in appendix B,
correspond closely to extensive outcrops sf Upper Narrows Schist and,
to a lesser extent, mafic igneous rocks such as amphibolite. Intermediate
values coincide with quartzites. Thus, andma?ies of manganese and
titanium in stream sediments probably signify abnormal conéentrations
of ilmenite, rutile, and sphene derived from erosion of mafic schists,
quartzites, and amphibo]ites. Lack of correlation with uranium is to
be expected sinqé mafic rocks and quartzites constitute poor sources
of uranium.

Thorium and cerium comprise a group of correlated variables (fig. B-1).
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The areal distfibutiqné of both elements are simi]ar; Comparison of
figure B—7’andpﬁate1 revéa]s a strong coincidence between thorium
' anoma]ies‘and'areas-bhdérlain by exténsive exposufes'of Archean
adamellite gneiss;';ihférmediate va]ues-are rather wide]y distributed
and are associated with Precambrian X (?) schistsland‘quartzites.
These latter lithologies also constitute a 1arge reservoir of thorium
and cerium-related e]ements. Moreover, comparison- of figures B-3 and
B-4 with figure B-7 indicates a striking parallel between the areal
distributions of Uf, Ut, and thorium. The thorium—cerﬁum association
probably indicates an.assogiation resulting from abnormal concentrations
of monazite, a]]anife; énd'samarskite in stream sedfments originating
from erosion of mostiy'Precambrian W and X (?) lithologies, and the
contact zones betweén Afchean and Oligocene adamellites (Todd, 1973).
The statistical and>area1 correlations of fhorium, cerium, and
uranium, theréfqre, is to be expected and relates to similarities in
geochemistry mineralogy, and lithology in the study ared. Accordingly,
‘most and probably all of the uranium in the stream sediment anomalies
derives from concentrations of resistate uraniferous heavy minerals
" in which uranium is present as a minor substitution rgther than a major
component. Allanite, monazite, zircon, and samarskite, listed in
decreasing order of importance, are the likely residence sites of
uranium. These minéra]s are also the main sources of thorium, cerium,
and yttrium. ,Ih this interpretation, the uranium anomalies in water,

stream sediments, and rocks are unrelated to important uranium
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mineralization. Rather,Athey mirror the distribution of uranium and
geochemfca]]y-related elements in bedrock sources within the study area
as well as the various geologic processes whereby mobilization occurs
in the'sdpergene environment. This interpretation derives support
from the observed strong correlation between bedrock lithology and
uranium anomalies and the relatively small magnitude of the anomalies
irrespective of. sample type.

Sodium and aluminum are also a group of corre]ated variables, grouped
‘together on the dendrogram (fig. B-1). Their distribution and lithologic
correlations are strikingly similar and are closely fe1ated to the
large exposures of Archean adamellite gneiss within and around the
cores of the gneiss domes in the Grouse Creek and Albion Ranges (fig. B-8
and plate 1).‘ The.strong areal, lithologic, and geochemical associations
of sodium and a]umiﬁum indicate major occurrences of sodium feldspar
(albite and oligoclase) in Archean adamellite gneiss. Thus, stream
sediment anomalies of sodium and/or aluminum merely reflect the occurrence
and distributfon of sodium feldspar which derives mainly but not
exclusively from erosion of Archean adamellite gneiss. Adamellite in
the mantled gneiss domes was subjected to sodium metasomatism in proximity
to_intrusions of Tertiary adamellite, an observation first noted by
Todd (1973) in her petrographic study of the Archean and Oligocene
| adamellites in the ﬁentra1 Grouse Creek Mountains. The geochemical )
plots of sodium and aluminum demonstrate that sodium metasomatism of

the Archean adamellite gneiss by 0ligocene intrusions is not limited

to the latter area, but also characterizes the Moulton, City of Rocks,
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Almo, and Mount Indeﬁendehce gneiss domes in the Albion Range
‘(p]a;e51).

The’e%fects of sodium metasomatism clearly exert the the greatest
control on the aistribqtion of the elements sodiuh and aluminum. A
similar bﬂt 1essvprondﬁnCed effect is suggeStéd for thorium,based
on a simiTak,-but Iess‘extensive distribution (fig. B-7 and C-7).
Apparently ukaniumiWaéihbf;affected by the process, except possibly
in the central Grodsédﬁreek Mountainé} because the effects thereof
are not obviously exﬁréésed in the distributions of Uf or Ut, even
though uranium exhibits statistically significant (but lTow) correlation
Aéoefficienté with sodium and aluminum. It should be nbted, however,
that deep erosion in both the City of Rocks and Almo mant]ed gneiss
domes may have eliminated the effects of the process in theSé two areas
by removal of the altered envelope. In contrast, insufficient erosion of
Big Bertha and the Raft River Range domes probably accOunfs for the
lack of expression”fn those areas, assuming, of course, both are domed
by and cored-with Tertiary intrusions at depth.

Interestingly, sodium metasomatism is also known to be a common type
of alteration accompanying uranium mineralization in or near plutonic
igneous rocks (Mathews, 1978). Thus, coincidence of geochemical
anomalies (p]étes 2-4), airborne radiation anomalies (plate 4), and
sddium metaéomatism of Archean adamellite by 01igocen¢ adamellite
(fig. B-8 and plate 1)‘support the possibility of uranium mineralization
in the central Grouse-Creek Mountains. A]though this possibility is

doubtful, it can only be verified or refuted by additional field work.
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Bery]]ihm and niobium form the last group of tw6 correlated
variables on the dendrogram for stream sediment samp]és (fig. B-i).
~They exhibit similar areal distributions and lithologic correlations
(fig. B-9).: Anomajfes coincide with areas underlain by either pegmatite,
aplite, orlqﬁartz'Veins in Archean and Tertiary adamei]ites, or
'metémékphic segregations in Precambrian X (?) schists. The areal,
lithologic, and geoﬁhemica] associations of bery]]idm and niobium
are interpreted to signify the simiiar occurrence énd distribution of
beryl, or a beryllium-bearing heavy mineral, and a heavy mineral of
niobium and tantalum, probably columbite and samarskite, bofh of which
are known to occur in trace amounts in Tertiary adamellite and Archean
schist (Anderson, 1931; Bill Gallant, oral communicatién, 1]/13/79).
The corre]atfon betWéen uranium and beryllium mirrors the similar
6ccurrence§;and'distffbutions of these two elements. The lack of
correlation between niobium and uranium, however, probably stems
from the paucity of columbite and samarskite in these rocks.

Strontium is isolated on the dendrqgram, but it correlates well,
both statistically and areally, with barium and calcium (table B-II).
The strontium geochemical plot is also similar to that of calcium.
Anomalous strontium values correlate with expsoures of Paleozoic car-
bonates and Tertiary-adame11ite. Intermediate values correspond to
Archean adame]]fte and Precambrian X (?) schists. A1l four lithologies
contain abundant strontium. Stream sediment anomalies of strontium
relate mostly to ercsion of nearby carbonate rocks and, to a lesser

extent, pegmatites and aplites in Tertiary adamellite in the Albion:
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~ Range. The negative and low statistical correlation between _ . i
strdntium and uranium probably stems from the strong influence of
Paleozoic carbonates on the occurrence and distribution of strontium.

Carbonates, in general, are poor sources of uranium.
. Summary of Stream Sediment Data
-Analysis of the seventy-nine (79) anomalous stream sediment samples

indicates the following conclusions:

1). These{ samples exhibit strong 1ithologic preferences,
specifically for the adamellite gneiss of the Green Creek
Complex and the Tithologies included in the Precambrian

w‘é\.nd X (?) age rocks.

2). These host _r‘ocks are most common in the Grouse Creek and

Raft River Mountains, but do occur in the Albion Range.

3). The anomalous stream sediment sample sites coincide with

many of the anomalous water sample sites (plates 2 and 3).
4), Sodium metasomatism of Archean adamellite caused by nearby
“intrusion of Oligocene adamellite affected concentrations

of sodium, aluminum, and to some extent, thorium.

Statisticaﬂ_y_"significant Pearson and Spearman correlations “
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were obtained for a number of variables. Their correlations are attributed
to mineralogic associations which are found in specific host rocks.
“The magnifudé'qf the stream sediment anomalies for uranium are

low. and range from:?LZ to. 103 ppm Uf and Ut. Of a total-of 79 anomalies
only 23 exceed 30 ppm Uf and Ut and 56 fall in the range 7.2 to 30 ppm
Uf and Uf. Deviétions from 1ognormalify are pronounced only for Uf and
Ut values greater than about 5 and 7 ppm,_respectively.(fig. B-2).
The ratio Uf/Ut exhibits a strong lognormal distribution. Exceptions
-are few and .include samples with low Uf contents which sjgnify the
pkesence of urénium fﬁ mineral phases generally resistant to treatment
by a mixture of hét nitric-hydrofluoric acid. In these instances, the
uranium is 1ike]y_pré§ent in small amounts in minerals like zircon and
monazite. The.high correlation cdefficient of 0.93 for Uf and Ut
also indicates that this is the rule rathef than the exception. Thus,
stafistica], areal, lithologic, and geochemical assdciations of Uf and Ut
closely parallel each other (figs. B-3 and B-4) and are readily accounted
for by the presence of known uraniferous heavy minerals in which uranium
occurs as a minor rather than a major component. If these refractory
minerals are interpreted to reflect uranium mineralization, it 1is
mineralization of dubious significance, since ore bodies typically contain
soluble rather than insoluble uranium minerals. | |

Variables stétistica]]y correlated with Uf, as well as generally
with Ut, include boron, calcium, scandium, nickel, copper, lithium,
zinc, Yyttrium, thorium, cerium, aluminum, sodium, beryllium, and

strontium (table B{II). Except for a Uf and Ut correlation of 0.93,
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all other correlation coefficients are equal .to or less than 0.33. ”
~'.Tota1~gammaAcount correlates with a number of variables including
Uf and Ut, but none is considered significant because of the small
“number oflradiatioﬁ méqSUrements (37) related to steam sediment
sémples} | | |

.C1u$ter"ana1ysis Ofvthe correlation matrix .results in a more
: cdmp]ektdendrogram.for stream sediment samples thanvfor water samples.
Nonetheless, the various groups of cdrrelated variab]eé are readily
explained by . common mineralogic, 1ithologic, and/or geochemical
associations, none of which appear to relate to uranium mineralization.
A11 groups of correlated variables reflect common rock-forming or
accessory mineral aséemb]agesr The strong Tithologic correlations
exhibited. by many variabJes merely verifies the_principa] sources and
residences as determined independently by analysis of rock‘samples.

The stréam seaiment ahoma]ies for uranium are jﬁterprefed to
re]ate to concentrations of heavy minerals in which uranium substituted
for geochemica]]y similar elements such as thorium, zirconium, yttrium,
cerium, and so forth. The most likely uraniferous phases include monazite,
‘allanite, samarskite, zircon, and possibly uranothorite (?), all of
which have béen reported to occur here (Compton, 1975; Todd, 1973;
Anderson; 1931; Bi11fGa11ant, oral communicaion, 11/13/79).» Other
uraniferous phasés mqy'be present but have not been.identified and
reported. These‘uraniferous minerals occur mainly as sparse
disseminations‘ih'Preéambrian W and X (?) rocks and in local magmatic
and metamorphic segregations in Tertiary plutons and Precambrian X (?)

schists, respectively. Mechanical and chemical weathering, erosion,
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and subsequent deposition of the detritus of these sparsely uraniferous

- rocks result in the formation of heavy mineral concentrations in the

present drainage system. This interpretation derives support from

the strong statistical, areal, geochemical, and lithoiogic corre]ations
previously described for Uf and Ut, the coincidence of weak hydrogeo-
chemical anomalies which arise from solution of these sparingly
soluble uraniferous phases, the generally low magnitude of ‘most of

the stream sediment anomalies and the statistically significant but
generai]y low correlation coefficients for Uf and other variables or
groups of correiated variables whose occurrence and distribution are
readily accounted for in common geochemical, mineralogic, and
Tithologic associations.

Some stream sediment anomalies, in particular those associated
exclusively with Archean adamellite gneiss in the centra] Grousé Creek
Mountains, hay refiéct uranium mineralization of dubious importance
either in veins QrAas a dissemination in the sodium metasomatized
gneiss.  This possibi11ty can neither be proved nor refuted with
existing data, but it is supported by the coincidence of hydrogeochemical,
stream sediment, and airborne radiation anomalies and sodium metasomatism
of the Archéan adamellite gneiss. Thus, as a precautionary measure,
follow-up sampling, radiation measurements, and field observations
in the area are justified and recommended to assess this remote possibility.
In addition, several other areas probably warrant field checks, notably
the Left Hand Fork of Johnson Creek, the Upper Narrows, the Cedar Hills,
and the Ashbrook and Century Hollow (Park Valley) mining districts.
Uranium mineralization in all of these areas is considered to be a

4remote possibility.
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Rock Samples

A total of 264 rock‘samp1es were collected from the study area.
Sampling sites and anoﬁa]pus samp]es'are shown on p]ate-4, which is at
the same scale (1:125,000)_as the other maps (plates 1-3). Areas on
plate 4 for wﬁiéh_sample.coverage is sparse or entire1y lacking are
either‘underlain by rocks having no potential for the typc of uranium
deposits sought or else they correspond to areas of private land ownership
and limited access. Sample coverage otherwise is considered adequafe.

Thirty-one variablesAwere measured and are listed in the summary
statfstics in tab]é C-1 through C-VII. The corresponding data are
presented in tab]e'C;IX.v Statistica]]y significant corre]atibns were
obtained for most Vakiabiés and are shown in table C-VIII.. The results
of cluster analysis of the correiation matrix for rock vafiab]es are
graphically illustrated in figure C-1. Logprobahility, logfrequency,
.percenti1e,,and areal distribution plots of the more important variables
are included in figures C-2 through C-15.

Preliminary analysis of the rock sample data prompted g}ouping of
certain stratigraphic units because of nearly identical compositions.
The groups formed are those shown in the summary statistics and percentile
plots in tables C-11I through C-VIII, and figure C-2 and C- 3,
respectively. Grouping accounts for the multiplicity of geologic codes,
an exp1anation'of-which.is provided in table IV. Group 1 consists of

a single 1ithostratigraphic unit, the quartzite of Clarks Basin. Group
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2. includes fhé Yost and Elba Quartzites which are practically indistinguis-
able chehica]]y. The conglomerate member of the Efba Quartzite represents
Group 3. Precambffaﬁ X (?) schists, ﬁotab]y the E]bg, Upper Narrows,
and Stevens Spring, comprise group 4. Archean adamellite and adamellite
‘gneiss are gfduped-foéether, as are all of the Archean schists, to form
the last two groups. ' ThUs, each group has characteristic stratigraphic,
as well aé Iitho1ogié,vaftributes.

Examination of the summary statistics for rock samp]es reveals that
all of the variables, except silver and molybdenum, occur in concentrations
ahove the detection 1imit of their respective ana1ytica1 method (table C-I,
appendix C and table VI). The number of measured boron, cobalt, and
niobium values is considerably less than the other 26 variables. Thus,
the corresbonding data for these three elements may or may not be
statistically sfgnifiéant. Correlation and cluster analyses of the
variables for'fock'éamples yield a correlation matrix and dendrogram similar
in many respects'to those of stream sediment samples (compare tables
B-II and C-VIIT and figures B-1 and C-1).

| Logprobability and logfrequency plots of concentrations of the

measured variables for rock samples generally exhibit statistical
distributions which deviate significantiy from lognormality. Exceptions
are few and 1nc1ude‘Uf, Uf/Ut, phosphorus, and thorium. This is
the opposite of thaf noted for water and stream sediment samples, where
Tognormal distributions were the rule rather than the exception. Deviations
~from lognormality for variahles in rock samples range.from weak to strong.

They stem from the inclusion ofat least six different groups or
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subpopulations of rocké into a single p'opu1at1'on for statistical : “

consideration. "Insofar as could be determined, none of the deviations

L relates to'uranium mineralization. Ana]ysié of a few subpopulations

(individua] groups) suggests that each possesses appfoxfmate]y'lognorma1
diStributions.AThfs i§ quo indicated by the character of the logfrequency
pTdts; A few of thésé are included in appendix C.

Consideration of_the'various statistical databﬁermits recognition
qu25 anoma1ou§ urahium.foék samples. Geochemical anomaiies are
arbitrarily defined to be rock samples in which both the Uf and Ut
cohcentrations equa1-or exceed the 85th percentile of theirlkéspective
1ogprobabi1ity_distributfons. This corresponds to 2.88 ppm and 5.10 ppm
for Uf and Ut,‘respectiVely, each of which is equivaTent to one standard
deviation above the mean. - This dual requirement results in slightly
fewef anoma]ies.(plate?A);than are indicated on the respective geo-

chemical plots for Uf and Ut (figs. C-4 and C-5, app. C).
Uranium

Summary statistics'for all rock samples, as well as for individual
aroups of rock sahp]es;'are presented in tables C-I through C-VIII, app. C.
Logprobability, logfrequency, and percentile plots for Uf and Ut aré
shown in figures c-2 ahd C-3, app. C. The statistical data for Uf and Ut
in'thé?e‘tab1es and figufes indicated that the target lithologies contain,

on the average, only clarke amounts of uranium. Precambrian X (?) conglomerate
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and schists and Precambrian W adamellite and schists contain slightly
higher amounts:than the quartzites. Moreover, both the Uf and Uf/Ut
data for'Precambrién W and X (?) schists indicate that a higher
proportion of the uranium in these rocks resides in minerals which are
not particularly sqsceptib]e to leaching by a mixture of hot nitric-
hydrofluoric acid. In_genera], however, this is the exception rather
.thén the rule, because Uf and Ut for both rocks and stream sediments
exhjbit strong statistical, areal, and geochemical correlations. Thus ,
uranium exists in these rocks in mineral phases that are at least
bspafing]y to moderately soluble, as is evidenced by the 52 hydrogeochemical
_anoma]ieé (plate 2). |

A comparison of either the median soluble u}anium or median total
uranium content wfth the median thorium content of the Archean adamellite
suggests that either some uranium has been mobilized out of this rock
or else it was originally impoverished in uranium (tables C¥I and figs.
C-é ,-C-3, and Cf6). The former interpretation is preferred over the
latter in 1light ofvthe conspicuous areal correspondence observed between
geochemical anomalies and the Green Creek Complex.

‘Comparison of the logprobability plots for Uf and Ut reveals that
the Ut deviate§ from lognormality more than the Uf (figs. C-2‘and c-3,
app. C). This probab1y reflects the different statistical distribution
of Ut for each of the subpopulations or groups of rocks. The nearly
Tognormal distribution of the ratio Uf/Ut and the statistically
significant, high, positive correlation coefficient of 0.89 suggests
Uf and Ut are genetically related (table C-8). This was‘a1so the case
with stream sediment samples. Additional evidence supporting this
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“\:

infefred Qenetic rélationsﬁip is reflected in their similar geochemical
distributions.

The areal distributions of Uf ahd Ut concentrations in rock samples
are shown in figures C-4 and C-5, app. C, wherein urahium concentrations
are’depictéd graphicé11y by standard symbols of the Canadian Geological
Survey (Arendt and othérs, 1979). The distribution patterns of both
variables are near]ylidentica1. Moreover, the patterns are feminiscent
of those for Qater ahd stream sediment samples (figs. A-3, app. A; B-3,
and B-4, app. B),‘a1though they are not as striking becéuse of fewer
samples and,'therefore, fewer anomalies. The strong geographic
coincidence of water, stream sediment, and rock anomalies stems from the
proximity of sampling sifes and the profound influence of bedrock
© lithology on the uranium contents of the three sampling media.
- Out.of 25 uranium anomalies in rock samples, fivé occur in the
Grouse Creek Mountains, one in the Dove Creek Mountains, seven in the
. Raft River Range, and&TZ in the Albion Range (plate 4). With respect
to bedrock Tithology, oneieach relates to trondhjemite and tuff, three
to schist, four to adamellite gneiss, seven to adamellite, four to
quartzite, and five to conglomerate (table IX). Stratigraphic distribution
of the anomalies parallels that noted for waters and stream sediments
with 10 occurring in rocks of the Green Creek Complex, 10 in Precambrian
X (?) rocks, one each in Tertiary adamellite and tuff, and three in the
contact zones of Oligocene and Archean adamellites (table IX).

Relatively speakjng, all of the anomalies are low amplitude, ranging

from 2.14 ppm Uf to a maximum of 27 ppm Ut (table IX). The ratio

“
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_Uf/Ut ranges from 0.50 to‘1.11. Values of Uf/Ut greater than unity stem
from analytical errors, that is, a high Uf and a Corresbonding Tow Ut
for the samé sample.: Intermediate to high Uf/Ut values characterize
the anomalies aﬁd mirrOr the statistical distribution of this variable
fdr the tota]‘samp]efbopu]ation. This indicates that the uranium
resides in sparingly to‘moderate1y soluble minerals. This was also
the case for stream;sediment anomalies. Both observatfons are compatible A
with the 1nterbreta{ion that the uranium anomalies in both sampling media |
relate to resistate uraniferous minerals in which uranium occurs in
association wjtﬁ, and substitutes for geochemically similar elements like
thorium, cerium, yittrium, and zirconium. This interpretation is
compatible with the known occurrence and distribution of.uraniferous
reéistate heavy minerals in the study area, notably allanite, monazite,
zircon, samarskite, ahd possibly uranothorite. The firét three
accessory minerq]s are the most abundant and widely dfstributed in

| Precambrian W and X (?) rocks, according to Todd (1973) and Compton (1975). .
Samarskite is knoﬁnito occur in igneous and metamorphic segregations in
01igocene adame]]ite and Archean schist, respectively (Bill Gallant, oral

communication, 11/13/79).
Variables Related to Uranium
Calculation of Pearson and Spearman correlation coefficients

permitted determination of the variables statistically related to

“ uranium (table C-VIII, app. C). Statistically significant and positive
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. correlations were obtained for all variables except silver, boron,
mo1ybdenum,'nipbium,:and-zirconium. These five variab]es had small
sample populations and were excluded from the corre1at16n analysis.
The'strdngest'correlations were between uf, Ut, thorium, cerium,
a]uminum,apotassium; andAyttrium (table C-VIII, app. C). The

other correlations are significantly lower and are of dubious importance
with respect to uraniuh mineralization.

C]ustef éna1ysis of the correlation matrix resulted in'groupings
of the correlated varjéb]es shown in figure C-1. These.groups are
isd]ated by a b]acknline'on the correlation matrix in table C-VIII,
abp. C. C1uster'and_c6rre1ation analyses permit recognition and
interpretation of thé relationships between variables or gréups of
variables. The complexity of the correlation matrix and dendrogram
for-rbck.samp1es js quite similar to that of stream sediment samples
4(tab1e B-II and fig. B-1, app. B). Striking parallels exist between
a number of the variables for both stream sediment and rock‘sampling
wedia. This is a logical result of the weathering of sediments.

A1l of the statisfica], areal, and geochemical correlations deduced
from study of the rock sample data are interpreted to signify common
mineralogic and/or 1ith01091C‘associations resu]ting'from a variety
of igneous, sedimentar}, and/or metamorphic processes, None appears
to relate to imporfant uranium mineralization, although this possibility
is not precluded by the data.

Thorium and cerium are highly correlated with each othér as well

as with Uf and Ut (table C-VIII, app. C). The areal distributions of
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both é]ements are quite similar and both exhibit striking parallels to
}that of Uf and Ut. Only the statistical and areal data  for thorium are
incTuded in appendix C (figs. C-6 and C-7). The statistical and areal
;orre]ations_of thorium and cerium are interpreted to reflect mainly
the occurrence and:distribution of a resistate uraniferous heavy mineral
namely, monazitéf- This interpretation likewise accounts for the
statistical and areal correlations observed between-these two variables
and uranium.. Additional evidence in support of this interpretation
derives from the_high correlations between phosphorus, yttrium, uranium,
thorium, and cerigm (table C-VIII).

Cluster éna]ysis of calcium and sodium largely reflects their
similar genchemistry. "~ In the Raft River area this corféjation derives
from, or af least is accentuated by, sodium metasomatism of'the Archean
~adamellite gneiss wherever it is intruded by Oligocene adamellite.

“This occurs in the central Grouse Creek Mountains, Moulton, City of Rocks,
-and Almo, Mouﬁt~Independence, and Raft River manf]ed gneiss domes

(plate 1). VIn these areas calcic oligoclase has been é]teréd to sodic
oligoclase and a]bite. This is clearly 1ndicated.by the areal
distributions of sodium and aluminum in stream sediments (fig.lB-8),

but it is not indicated by any variable in the rock sampTes, probably
because of sparse sample coverage. Sodium metasomatism may exert some
minor influence on the distribution of thorium (fig. B-7), but none is
evident for Uf or Ut (figs. B-3, B-4, C-4, C-5). Thus,‘the statistical,
areal, and geochémita]Acorrelations of calcium and sodium mirror mineralogic,
Tithologic, and metasomatic associations. The largest resekvoir

of these minerals is adamellite and schist. Corre]atioﬁs between

calcium, sodium, and uranium, therefore,are understandable since the
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adamellite and schists a%e also major sources of uraniﬁm, thorium,
cerium, yttriunh' ahd_Zfrtonium. Adamellite is also an(important
source of al\anite, {ircon,.and monazite, in which é]i of these e]emeﬁts
occur as minorio} majbr components (Todd, 1973).

Aluminum, potassium, barium, énd strontium form a group of highly
“correlated vakiéb]es (table C-VIII and fig. C-1). Thé areal distribution
of these elements is similar. This group is 1nterpréted to reflect
the occurrencé‘and distribution of potash feldspar, and fo a lesser extent,
muscovite and biotite, all of which are abundant and widely distributed
in Precambrian W and X (?) 1ithologies. Correlation between uranium
and these variab]es'réTates to the common éssociation and similar distribu-
tion of essentia1 and accessory minerals. The largest resefvoir of thesé
minerals is Precambriah W and X (?) rocks, specifically adamél]ite, adamellite
gneis§,<trondhjemite, pegmatite, and schist. |

| Phosphorus and yttrium are highly cofre]ated and grouped together
in the cluster analysis (fig. C-1). The most plausible exp]aﬁation for
this relationship is the common occurrence and similar distribution of
monazite and apatite. Both minerals are present and widely distributed
15 sparse amounts in adame111te, adamellite gneiss, and quartzites.
They are pfobab]y also present in the schist, trondhjémite, and
pegmatite which have received iess petrographic study. Apatite also
occurs in some Paleozoic carbonates (Compton and others, 1977). An
explanation of the correlation between uranium and these two variables

has a]ready been provided in the discussion of thorium and ceriup.
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Lithium, zinc, and manganese are highly correlated (fig. C-1). This
group of three variables mirrors a lithologic association in Precambrian
W and X (?) schists, which comprise the main source of these elements.
Lesser but important amounts of these elements also reside in adamellite.
Intermediate cqrre]atioﬁ coefficients between uranium and these three
elements are of dubious significance but apparently bear no relationship
to uranium ﬁinera]ization. However, the correlations may reflect original
~syngenetic accumulation of these metals in marine muds. |

The next group of highly correlated variables includes iron, titanium,
scandijum, vanadium, and magnesium. In the absence of abundant and widespread
mafic rocké, this group is interpreted to signify similar geochemical
and minera]dgic associations. Included here is magnetite, ilmenite, rutile,
sphene, and, to a lesser extent, probably epidote and amphibole. Collectively,
_these minerals contain the elements of this group and exhibit similar
' occurrenees and widespread distribution in the target lithologies. A1l
are reported to'occ0r in various Precambrian W and X (?) lithologies
(Todd, 1973; Compton, 1972, 1975; Compton and others, 1977; and Miller, 1978).
No special significance is attached to the correlations between uranium and
the elements of this group. They may reflect the similar occurrence and
distribution of accessory minerals containing these elements. - Mafic schists
and adamellite comprise the largest reservoir of iron, titanium, scandium,
vanadium, and magnesium. It is therefore understandable why some, albeit low,
cohre1ation exists betwéen uranium and the elements of this group.

Chromium, nickel, and copper form a group of three related variables.
Alf'{hree exhibit similar areal distributions. Since just a few samples

of Archean amphibolite were analyzed, this group reflects a Tithologic
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assdciation, notably méfic scﬁists which occur in Precambrian W and X (7)
units (Compton, 1972, v1975). The lTow but statistically éigm’ficant and ’
posifive corre]afion between uranium and these three variables mirrors the
paucity of uran{um in mgfic'litho1ogies.

| Inasmuch as the mqsﬁffeliab]e radiometric data were obtained in connection
with rock Samp1ing, a_féW comments concerning equiva]enf potassium, uranium,
land thorium (KUT) ahé-aﬁprﬁpriate at this point. The subject of
‘ radioaéfivity Was disfussed in an earlier section of this report and
will not be addressed here. Statistica] data for_radiométrica]]y equivalent
" uranium, thorium, and potassium contents are shown in figures C-8, C-9, and
c-10, respectfve]y. Cbmparison of the_radiometricé]]& eduiva]ent and
corresponding chemical data for each of the three variables reveals marked
simi]érities with regpéct.to their statistical distributions.and concentration
ranges. This embhasiéés the utility and effectiveness of a spectrometer to
differentiate between and measﬁre the concentrations of'the various radio-

elements during fie]d‘keconhaissance.
Summary of Rock Data

Analysis of 264 rock samples, collected mostly from target units in
the Raft River area, fesﬁ]ted in recognition of 25 uranium anomalies of
Uf and Ut (figs. C—4, C-5, and plate 4). Like hydrogeochemical and stream ;
sediment anomalies, the. uranium anomalies in rocks exhibit a éirong
l1ithologic and stratigraphic.preference. Also noteworthy js_the near coin-
cidence of uranium anoma]ies in water, stream sediment, énd rock samples.
Thié stems from’the'prb*jmity of sampling sites as well aslthe’pronounced
1hf1uence of 11thost}atigraphic units on the uranium contents of all three

sampling media.
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In general, the uranium anomalies in rocks are of Tow magnitude,'
ranging trom fhe arbitrary lower limit of the -85th percentile of the Uf
and Ut cohcentration’dﬁstributions up to a maximum of 27 ppm Ut (table IX).
Of- the 25 uranium anpmalies, only three exhibit Uf and Ut values greater
than 10 ppm. jFor the:most part, anomalies are associated with the more
radioactive andﬁuraniférous lithostratigraphic units.'AAs comparéd to
rocks in general, hoWévér, target lithologies in the Raft River area are
not abnorma]]y.radioéétfve nor unusua1]y uraniferous, containing, on the
average, only clarke amounts of uranium (tables C-I through C-VIII, app C).
Radiometrica11y equivaiént uranium, thorium, and potassium confents measured
in the field wifh a four-channel spectrometer (GAD-6) are quite- comparable
-to.their correspondithchemica]ly determined contents (figs. C-8 through
C-10 and C-12 through C-14).

Correlation and cluster analyses of measured variables in rocks yield a
complex correlation matrix and dendrogram simf]ar in many respetfs
to those obtained for stream sediments. Most variables correiate with
uranium, but only Ut, thorium, cerium, aluminum, potassium, and yttrium
exhibit strong correiations (greater than 0.59; table C-VIII). Of these,
Uf was by‘far the highest (0.89). This relationship also prevails in the
case of stream sediments. High Uf contents suggest uranium resides in
sparingly to.moderately soluble minerals. Withinthe study area, allanite,
monazite, zircon, samérskite, and possibly uranothorite have been identified
and reported in Precémbrian W and X (?) rocks (Todd, 1973; Compton, 1975,

Bi1l Gallant, oral communication, 11/13/79).
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A1l .of the statistiqa}, érea], andrgeochemica1 corfé]ations
dédUCed'frOm a stgdy of the rock sample data are interpreted to signify
common minera]ogié and/or lithologic associations resu]tfng from a
vérfétyvofVigneous,'sedimentary, and/or metamorphic proceéses. None
appéars”re1ated to significant uranium mineralization, although this
possibility is not precluded by the data. Co11ective1y, the geochemical
data are compatible with the interpretation that the ufanium anomalies
reTatelto uraniferdus'resiétate heavy minerals which are disseminated in
various rocks as original magmatic, detrital, or metamorphically
'segregated components.:,The magnitude of the anomalies, as well as the
reTationships between Uf and Ut and geochemically re]afed variables,
is “compatible with the residence of uranium in resistate,heavy minerals,
where it occurs in association with and substitutes for geochemically
simi]ar_elements like thorium, cerium, yttrium, and 2ircoﬁium, The
kﬁown uraniferous késistate heavy minerals, notably allanite, mondzite,
zircon, and éamakskite, amply satisfy this requirement. While the
possibility of uranium mineralization in certain areas can neither be
_substantiated nor'refuted with existihg data; it is believed tb be only

a remote possibility.
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URANIUM POTENTIAL OF TARGET LITHOLOGIES

Introduction

Uranium déposfts'in quartz-pebble conglomerates of Tate Archean
and eérly Proterozoic age account for 17 percent of non-communist world
uranium resérves available at $30 per pound or less (Chenoweth, 1977).
Important deposits occur in the Witwatersrand area, South Africa, and in
the E11iot Lake-Blind River region, Ontario, although they are known |
at a number of other localities as well (fig. 1). Uranium deposits in
these rocks representvlarge, intermediate grade, low-cost reserves which
are amenable to large-scale underground mining operations. Accordingly,
they have been fhe'object'of intensive exploration efforts as well as the
subject.of numerous publications.

Houston and Karlstrom (1950) recently conducted an in-depth review
of the literature pertaining to Proterozoic quartz-pebble conglomerate
uranium deposits and discussed in some detail their various attributes.
Table VII summarizes the various recognition-favorabi]ityAcriteria of
these deposits. Thirteen major variables are shown. In general, target
lithostratigraphic units in the Raft River area possess attributes which
compare favorab]y with 10 of 13 parameters listed. With respect to certain
key vériab]es or attfibutes of the exploration model, however, the target
units are‘either'lacking or recognition is precluded by the effects of
deformation and regional metamorphism.

Availahle data suggest that the possibility of impdrfant uranium

mineralization is highly unlikely in any of the units studied. Lateral
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Tactonic Setting:

Source Rock
and Age:

Climate:
Weathering:
Ataospheaere:
Host Rock Age:

Lithology:

Depositional
Environment:

Sedimentary
Sgructures:

Gaometry:

Stratigraphy:

Mineralogy:

Metamorphisam:

RECOGNITION/FAVORABILITY CRITERIA FOR PROfEROZOIC QUARTZ

on or peripheral to Archean shield, craton, or adjoining miogoosyncline.

Archean granitic terrains with anomalous X, U, and Th centents, and Archean ,
Greenstone belts (pyrite & gold).

Prigid (?) cold, temperate.
Dominantly mechanical.
Non-oxidizing with respect to uraninite and Eyrite (pre-2000-~2200 M. Y ).

Late Archean to early Proterozoic (2800-2000 M.Y.) most favorable; Maximum age
related to crustal evolution; minimum age related to atnospheric evolution,

Oligomictic, pyrizic, quartz-pebble conglomerates and~1ncerbedded arkosic to
quartzose sandstone; clasts composed of quartz, chert, quartzite, granite, and
schist, matrix is pebble supported and composed of quartz, sericite, pyrite,
stable heavy mineral oxides; pebbles comprise up to 80% of rock masgs: Drab
colors dominant-gray, green, white, buff, or pirk (due to feldspar).

Mainly braided stream, fluvial- lacustrxne ma:ginal marine, and possibly sandhur
(glacial outwash plain).

Fining upward sequences, ripple marks, trough cross-beddingy, pebble imbrication:
sedimentary cycles; unconformity-regional or local; submature to mature textures
(sorting, rounding, matrix); and immature to mature composition.

Stratiform, lenticular; commonly coalesced or stacked (3-100 feet) areally
extensive sheets (up to 10,000 feet).

Comnonly overlie or occur short distance above profound Jnconformity, usually
found below banded iron formations; commonly associated with paraconglomerates,
quartzites, phyllites, slates, scromatollcxc limestones, and pillow basalts of
shallow water marine or contxnental environments; cyclic stratigraphy and
lithologies camnmon. W

Uranium (C.03-0.15X u30g) as uraninlte brannerits, uranothorite, and coffinite:
pyrite (5-25X) principal heavy mineral and sulfidse; wide variety of associated
heavy mineral oxides and silicates, although magnetite conspicuously absent

(?); thorium as monazite, uranothorite, thorite, and zenotime; thucholite as
thin seams, mats, partings, and beads. ) '

Most are greenschist facies; some amphibolite facies known: higher grades
probably favor mobilization of uranium,

Table VII

(from Jones (1978) and Houston (1979))
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equivalents of some of these units, which are unaffecfed by severe metamorphic
deformation, may possess some potential to host these types of uranium
“deposits. Some recognition-favorability criteria are discussed in more

detail in the following section.
Recognition-Favorability Criteria

The Raft River afea comprises the westernmost exposures of the
Wyoming Precambrian Province (fig. 4). The latter area is a geochronologic
province defined by rocks dated at more than 2.5 b.y. old and possessing
Tithologic and other attributes which compare favorably with those in
the not far distant Slave and Superior Provinces of Canada (Houston
énd Karlstrom, 1980). The tectonic setting of the study area, therefore,
coincides with the‘perimeter of an Archean shield or craton. Obviously,
this may indicate, but is not proof of, uranium mineralization according
to. the model (table VII).

The Precambrian X (?) target units, notably the Elba and Yost
Quartzite, were derived from an Archean terrane similar in most respects
to.that comprising the Green Creek Complex. Their mineralogic and
lithologic aftribdtes reflect the deviation from igneous and/or
metamorphic crystailine rocks. The quartz-rich character of the
Precambrian X (?) succession, as well as the ubiquitous quartzite pebbles
and cobbles in the conglomerate member of the Elba Quartzite, indicate

that their origin included sedimentary rocks. Moreover, the Elba
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Quartzite unconformab]y.over1ies the basement compiex throughout

the study area (plate 1). Amphibolites, which represént metamorphosed
dikes, sills, and flows of mafic composition, and pegmatite, trondhjemite,
adame]]ite; schist, and‘quartzite are all common 1ithologies in the

Green Creek Cdmp]ex. Adamellite is the most abundant énd widespread
rock.. The presence and distribution of pyrite and go]d'in the mafic
rocks are unknown because these rocks weré not studied or sampled in
detail as they typjc$1ly constitute poor sources and host of uranium.
Whereas the provenance qnd age fit the model, these variables only
indicate potential hbst rocks for uranium mineralization.

Less is known about the provenance of the Precambrian W metasedimentary
rocks, which are the oldest exposed rocks. No favorable host Tithologies
were observed in”Archean rocks. Schist is the predominant 1ithology,
but some fé]dspathic‘aﬁd'arkosic quartzite, and pebbly and cobbly
mudstone occur in Jim and Rice Canyons in the Raft River Mountains. Locally
metasedimentary rocks may be abundant, but areally they represent a winor
1ﬁtho]§gy of the Green Creek Complex. Mineralogic, lithologic, and
'chemica] data indicate deviation from a terrane of o]dek 1ghéous rocks.

In general, the geochemical and radiometric data for the Precambrian
W and X (?) tafget units provide no indication of anomalous uraﬁium
contents or of abnormal radioactivity. Mean radiometkica]]y equivalent,
and meanchemica11y~detefmined potassium and uranium contents are closely
comparable to those of an average igneous rock (tables C-I through C-VII and
figs. C-2, C-3, and C-8 through C-11, appendix C). In contrast, the

mean radiometric and mean chemical therium contents are significantly
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higher than those of an average igneous rock (comparative data are
those of Hem, 1970, p. 7). The mean or median Th/U ratio for all rock
sémp]es_}ikewise compares favorably to-that of an avérage igneous rock
(table C-1, appendix C). However, a comparison of either the mean,
medjan, or moda] uranium content (Uf or Ut) with the corresponding
thorium content for the Archean adamellite (table C-VI appendix C)
suggests some-uranium has'been mobilized out of this rock. The amount
in question is probably not Targe and may readily be explained by any
one of three processes known to have affected the Archean adamellite,
néme]y regional metamorphism, sodium metasomatism by Oligocene adamelliite
intrusions, or weathering. Approximately one—thirdlof the geochemical
anomalies correspond to Archean adamellite or adamelliite gneiss, and
125 out of a total of 156 geochemical anomalies correspond to Archean
and Precambrian X (?) target units. None of these anomalies, however,
could bé unequivocally attributed to uranium mineralization.

Few data are available on climate and weathering rates and types.
In general, mineralogic and lithologic data of the target units are
compatible with a cool temperate climate and dominantly mechanical
weathering. Paraconglomerates were noted only locally in the Archean
metasedimentary rocks. They may be g]aciai deposits or submarine mass
f]ow deposits. This problem remains unresolved because of generally
poor exposures and the effects of regional metamorphism.

The atmosphere during Archean time is considered'to have been non-

oxidizing with respect to uranium and pyrite (Houston and Karlistrom, 1980),
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Thus, during'Préc‘ambrian W time an atmosphere prevailed which was "
conducive to.transport,and preservation of uranium and pyrite in sur-
ffqial'environménts, but within the study area conditions were un-
favbrab]e fof the development of oligomictic cong]bmerétes. Thus,
“Archean target units lack potential to host quartz-pebble conglomerate

" uranium deposits. '&nucohffast, the Elba and Yost Quéftzites-of
Precambkian.X_(?) agé cﬂntain potentially favorable 1itho1ogies, but
mineralogfc datalindicate oxidizing conditions prevailed during

erosion, transport, and sedfmentationL This is evidenced by the presence
of_hematitic schists and quartzites.

Definitive data concerning the age of the Elba and Yost Quartzites
are lacking. The preferred interpretation is that they aré Precambrian
X (7). Nonetheless, the mineralogic data suggest they brobably post-date
a non-oxidizing atmosphere and are, therefore, too young to hqst
important Proterozoié:quartz—pebble conglomerate uranfUm deboéits.

The Elba and'Yost'QQartzites are interpreted to have been deposited
in shallow, low-to high energy, marine environments. This interpretation
is based on the ‘areal extent of units, their qniformity, bedding styles,
and Tack of diaéndstic fluvial features. Transgressive ¢onditions are
suggested by stratigraphic, lithologic, and textural data, with the Elba

Conglomerates and Yost Quartzites perhaps repfesentiﬁg sédimentation
during rejuvenation of the source area and temporary regressions of the
strandline. o

The mineralogy of the Elba and Ybst Quartzites also argues againstv

the possibility of placer type uranium mineralization. The known
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uraniferous minerals include monazite,; zircon, and possibly uranothorite.
Allanite is likely present because it is a common accessory in the Archean
adamellite, but as yet it has not been identified or reported.

Samarskite is present in metamorphic segregations'in an Archean schist
(Bi11 Gallant, ofa14éommunication, 11/13/79), but it may be related

to Mesozoic‘and Cenozoic regional metamorphism. Pyrite of detrital
orﬁgin is conspicuously lacking in the Elba and Yost Quartzites.
Epfgenetic pyrite wés observed in both units at a number of localities,
but if exhibfts a wide range of crystal sizes, is obviously related

to fracturing of quartzites, and probably relates to hydrothermal
mineralization of Tertiary age.

Lithology, sedimentary structures, geometry, stratigraphy,
metamorphism, and theAprofound regional unconformity separating
Precambrian W and X (?) units have already been discussed in-some
detail in prior sections of this report. Target units, for the most
part, exhibitAamphibo1ite grade metamorphism. Houston and Karlstrom
+(1980) emphasized that to date no economic deposits have been found in
amphibolite grade ‘host rocks. Theée variables, like mdst of those
listed in tableVII-are merely suggestive of, and not'diagnostic of
uranium mineralization.

In summary, the various statistical, radiometric, geologic, and
geochemical data discussed in some detail in the foregoing section of this
report strongly support the interpretation thét the lithostratigraphic
Qnits pre-selected for evaluation of their uranium potential are
unlikely hosts to important Precambrian quartz-pebble conglomerate uranium

deposits.
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CONCLUSIONS

Considekafibn oflthe various geo]ogic,‘radiohetric, geochemical,
aﬁd»sfatiéticéj data pfgsented in the foregoing sections of this report
"1gad§ to thevcoAcJusioh'that the*lithostratigraphft units pre-selected
' for eva]uation'iack‘potentia] to.host fmportant Proterozoic quartz-
pebble conglomerate uranidm deposits. It is 1ikewi$e doubted that
_ they posses§ any potential to host Proterozoic unconformity-type uranium
deposits. 'Howevér, fhe data suggest the possibility of veih, or very
IWeak1y disseminated, uranium mineralization in certainiareas where
geoéhemica] and airborne radiation anomalies, with or without aésociated
sulfide minera]izatfon, correﬁpond to exposures of’Precambrian Wor X (?)
\target units. Soqium métasomatism and biotite-muscovite adamellites
characterize-séme of‘fhe»anomalies in Archean adamellite. Prospe;tive
'aféas'for this type of uranium mineralization include tﬁe mantled gneiss
domé in the central Grouse Creek Mountains, fhe area between the Left
Hand Fork of Johnson Creek and Charleston Creek, the Century Hollow mining
area, the Cedar Hills area, the Upper Narrows area, and the Ashbrook mining
dfstrict. A1i are considered relatively remote possibi]ities, but
additional field checking of these areas is recommended as a.precautionary
measure.

Within the time énd budget_constraints imposed by the study objectives,
it was not possible to inVestigate or sample the Paleozoic and Tertiary
f§cks. An objective éppraisa] of their uranium potentié], therefore,

is 1acking and outside the scope of this report. Nonetheless, a few
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comments are appropriate at this point. The Paleozoic rocks are
dohinant]y marine carbonates depositedin the Cordilleran miogeosyncline.
 They are'viewéd'as poor sources and unlikely hosts of -important
uranium'minekaTizafion. However, inasmuch as they have been important
sources of preciou§ metal sulfide ores, Paleozoic carbonates may contain
small to intermediafe size, intermediafe to high grade,_hydfothermal
veinvdepositﬁ of uranium. The paucity of PRR's in thé study area
suggests mény, if not most, of the mines were not checked during the
frenzied'expTOration effort of the 1950's. Finally, Tertiary intrusive
and volcanic rocks and tuffaceous, f1uvia1—1acustrine? basin-fill
sedimentsAappear to possess some potential to host véin, contact
hetasomatic, volcanogenic, carbonaceous shale and 1fgnite, and
péssib]y sandstone.type, uranium deposits. It was not possible to

"~ properly assésé this pOtentjalAnor to define prospective areas in

greater detail than is indicated by the known uranium occurrences.
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RAFT RIVER PROJECT STREAN WATER

NOs SAMPLES ANALYZED

8510w

MEASURABLE DETECTIGCN DETECT ION MIN[MUM MAX [MUM

ELEMENT VALUES LIMIT LIMLTY
v 192 22 <0.20
AG 73 140 <2
AL 100 113 <10
8 168 as <a
Ba 212 1 <2
BE 26 187 <1
ca 213
Cco o4 149 <2
(o] 25 188 <4
[4V] 13 200 <2
FS 139 74 <10
K 213
L 178 35 <2
MG 213 :
MN 19 194 <2
MO 48 165 <a
NA 213
N1 a4 169 <4
[ 25 188 <aD
SC 18 195 <1
sl 213
SR 213
T1 12 201 <2
v a8 165 <3
4 49 164 <1
IN 65 148 <q
2 51 162 <2
As 55 1 <.t
157 €De5
SE 96 1 D1l
116 <0.2
Sus a7 125 <5
L 134 78 <10
PH 38
T-AK 31

JALUE

-(ppm) -(ppm)

<0.20

<0.1

<5
<19
6.4

VALUE

28.20
3z
212
135
124
95
81.9
89
102
92
1051
5.4
101
27.3
3236
80
75.0
91

29

118
8.4

235

CUEFFICIENT

STANDARD CF RQ
MZAN MEDIAN  MOOE DEVIAT ION VARIATION - MEAN Do MEAN 0.
3.01 1.33 - <0.20 4,258 - 1.827 0.48 1.09 0.23 1436
[ -2 <2 8, & lel 1.15 0.¢0
29 <10 <lo 31.3 141 3.10 0.¢E
32 23 <a 22e8 0.7 .22 0.77 2.54 l1e18
26 18 15 21.0 0.8 3.01 0.73 3.02 0.73
Iy <1 <1 1840 ‘3.9 0.28 0.5
2847 23.6 23.0 20.04 .047C 3.048 0.89 3.08 V8%
4 <2 <2 10.8 2.3 1el6 0.60
9 <4 <a 19.8 2.1 177 0.67
9 <2 .o<2 2a.8 2.6 1617 1.05 .
a3 14 <10 9741 2.3 3.32 0.75 2466 056
2.2 1.6 2.6 1.45 0.67 0.58 0.63 0.59 .60
6 [ <2 8.5 1e3 1.62 0.71 1.33 0.53
5.7 8.7 2.0 4.08 0.72, 1.4a 0.+85 1.48 0.85
202 -€2 <2 737.0 3.6 2420 2.21
[} <a <a 10.2 1.1 2.02 0.5a
15.8 1346 2.8 12.13 0.77 2443 0.86 2.45 .28
8 <e <a 1307 1.5 1.86 0.c2
65 <40 <a0 32.2 0.5 4.09 0.40
5 <1 <1 20.2° 2.4 0.31 1.07
7.4 6.3 4.9 T 432 0.58 1481 0.70 1.4 0.t
124 105 108 86.0 L. 0e7 4.57 0.76 4.59 0.€2
10 <2 <2 25.8° 245 1.25 1410
10 <a <a 12.2- L le2 2.08 0.04
2 <1 <1 1267 " Q3 0.16 0.70
12 <a <s 12.0 7 ‘0.9 2.33 0.€3
5 <2 <2 12.7 - 2.5 116 0.€6
1.0 <0.5 <05 .. 0.58- 0.59 -0.16 0.51
Ded <0.2 <0.2 0.17 . 0682 -0.57 0029
11 <s <5 6.5 0.6 2.26 0e51 o
38 16 <10 23.3 0.6 3.40 0462 2.8 1.08
7.5 " 7e5 7.8 0.45 0.06
95 93 90 0.6 a.38 0.€5 4.38 0.75

57.8

Table A-1 Summary statistics for stream water samples in ppm.
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RAFT RIVER PROJECT

- SPRINGS

NO, SAMPLES_ANALYZEDQ

MEASURABLE DE

BELOW

TECTION DETECTION MINIMUM MAXIMUM

COEFFICIENTY

LN_1hANSFORMATICA

STANDARD cF - RQEYST
ELEMENT 'VALUES Limir LIMIT VALUE VALVUE MEAN MED AN MOOE DEV!A‘I’ICN VAR JATION MEAN Se Do MEAN Se Oe
v 107 9 <0.20 <0.20 23,14 2.87 0.87 0.50 5.7€7 2.016 0.21 1.15 =-0.02 1.37
AG a1 7s <2 <2 16 3 <2 <2 2.€ 0.7 1.10 0.45
AL 66 50 <10 <10 5441 ‘143 <10 <10 6722 4,7 Zea7 lecl N
e $0 26 <4 <4q 116 31 18 <8 24.0 . 0. E _::. 16 0.76 2.87 1.10
BaA 115 1 <2 <2 ‘142 24 19 21 217 0.9 . 2491 0.78 2450 0. E1
BE 1S 101 <1 <1 C 4 1 <1 <1 1.8 1.0 0+31 0 .06
Ca 116 le? 137.9 30.4 193 Seb 26.82 0 .88 2097 1.02 299 101
co a3 73 <2 <2 52 L} <2 <2 76 1.5 1.97 Q.57
CR 12 104 <a <4 183 20 <3 <a Slez Ze5 2.02 1.05
cu 16 100 <2 <2 126 12 <2 < 31e2 2 46 1431 le16 *
FE 87 29 <10 <10 3165 93 29 <10 340.2 3.7 3.67 1.00 .17 13
X 116 0.2 13, 2.0 1.5 1.0 1.E1 0.91 0.2 0.72 0.81 0.72
(W] 96 20 <2 <2 26 6 4 <2 .8 0.7 1.66 0.¢7 1.43 0.7¢
MG 116 0.4 39.7 Se9 3.8 2.9 6.03 1.02 1.36 0.93 1.36 103
N 23 93 <2 <2 1019 118 <2 <2 306.5 Z.6 1.96 2.02
uo as 81 <a <a 22 8 <a <s 4.8 0.6 2.03 0.50
Na 116 0.8 70.8 1645 11.8 3.6 15.01 0.91 2.38 0.99 2.40 1.04
NI 25 91 <a < 80 9 <a <a 15.2 1.5 | 1.92 0.71
P 10 106 <40 <40 964 262 <40 <a0 3a7.1 1.2 4.85 1420
sc 1e 102 <1 <1 22 2 <1, <1 56 2.1 0.35 0.806
St 118 1 <0el- <0l 21.2 “Te3d Gel 3.4 4.6€ 0.62 177 073 179 0«77
SR 116 : . 12 762 136 97 2s 122.3 0.9 4,55 0.89 a.56 0.50
T 14 102 | <2 <2 4958 374 < <2 1320.2 2e8 2.52 2.06
v 30 86 - < <a 147 13 <a <s 26.0 1.9 2.13 0.80
v 32 s T o« <t 11 1 < <1 1.9 1.3 0.16 0.53
b L] 40 76 <4 . <s Y% 2s <a- < 6%.5 2.7 2.49 0.56
zR 30. 86 2" <2 37 . <2 <2 663 1.8 1.08 0.5
AS 29 a7 <0.5 <0 .9 24,0 1e? €0eS <0.5 .22 2.54 ~0.10 0.78
SE s2 - <Qe 2 <02 240 0.0 €042 <0.2 0.24 0.7¢ -0.52 0.43
SOe s [1] <S < - 2 <s <s 37.2 1e7 2.59 0.E4
cL 70 Y3 <10 <10 1) %4 ‘<19 42,8 0.9 3463 0.70 2.82 L1e36
PH 9 67 C Tel 7.0 700 0.8 0.0¢
T-AK 8 21 36 [y 34,1 0+6 3.81 0456

52

Table A-II.Summary statistics for spring water samples.



RAFT RIVER sATERS

BELOW COEFFICIENT LN TRANGFQRMAVION _ ___
MEASURABLE DETZCTION DETECTION MINIMUN NAXIMUM . STANDARD oF ———-3Q0usYT___
ELZ4EINT vALUIS LivlT [ VR VALUE VALUE d4EAN NEOD1AN NOOE DEVIATION VARIATION MEAN Se Do - NEAN S« O.
") 303 3 <0.20 <0.20 43418 2.97 1.18 0450 4.843 14628 De.40 1e12 0.16 1.38
AG 116 217 <2 <2 32 3 <2 < 3.8 1.0 1613 0 .56 ‘
AL . 106 167 <10 <10 5441 74 <10 <10 42643 4% 4 3.2 094
a 263 70 <a <4 135 32 22 <s 23.5 - 0.7 3.22 077 2.93 1413
(-7 S 5 1 2 <2 <2 142 26 19 15 21.4 0.8 2.99 Q75 2.99 0.80.
8¢ a2 291 <1 <1 95 3 <1 <1 14.5 3.0 0. 26 0.83
cA 333 1.7 137.9 2945 23.3 Sel 22456 0.76 3.03 0.94 3.086 0.92
ca 107 226 <2 <2 a9 . <2 <2 9.6 2.2 tel2 059
cR 37 296 < < 183 13- ‘<o <s 32.9 2.5 1.85 0.80
cu 2% 30 <2 <2 126 10 <2 <2 28.0 2.6 1.25 1509
FE 229 194 <10 <i0 3168 61 15 - <10 223.0 3.6 3.45 0.87 2.85 1.07
x 333 0e2 13.5 241 1e8 1.0 159 0.75 0.53 0.67 0.53 . 0.04
Lt 278 55 <2 <2 101 o 3 <2 Tes lel 1.64 0.69 1.40 o0.88
" 333 0.3 39.7 548 a7 1.9 4. 89 0.84 1.43 0.88 1.45 0.89
[ L Y 287 <2 <2 3236 163 <2 <2 516.9 3.6 2.03 2.00
no 84 249 ) < 60 9 <e <s 8.3 0.9 2.02 0.52
NA 333 0.8 75.0 1642 13.2 2.4 13.22 0.82 2.43 0690 . FIY 0.87
NI 1) 263 <4 <4 91 9 <4 <4 1eal 145 1.88 0.65
P 35 298 <30 <40 964 121 <a0 <a0. 201.9 1.7 a.31 Q.78
sC 32 301 <1 <1 87 a <1 <1 15.5 3.4 0433 0.97
St 332 1 <0s1 <0 .1 267 7.5 6.3 3.1 4.61 0461 1.81 0.72 1.B¢ 0.08
SR 333 - 11 762 130 104 Y3 100. 2 0.8 4.57 0.81 4e59 0.82
Vi 26 : 307 <2 <2 4958 206 <2 << 970.0 : .7 1.93 1.78 .
v a8y . 2583 <4 <s 147 t1 <s <s 18.4 1.6 2.08 0.70.
v 81 252 <1 <1 90 2 <1 <1 9.9 .2 0. 16 0.63
ZN 107 226 <a <4 1330 a2 <4 <a 17441 (Y%} 2.5% 1.03
R 81 2s2 <2 <2 93 [ <2 <2 10.7 2.3 113 0.63
PH a7 6.4 8ot 7ot T.3 7.8 0e47 Q.00
[:14 39 9435 139.11 48.31 42.56 27448 33.118 0.68S 3.64 0.74 356 0,814
AS 88 1 <.l <01l 24.0 1.2 <0 .5 .5 2.52 2407 -0.14 0.60. .
244 <0e5
SE | 150 1 <0l <0.1 2.6 0.4 <0e2 <0e2 0. 24 0.58 -0.96 [ XY}
182 0.2
soe 141 191 <S <5 254 14 <5 <5 23.5 146 2.38 0.67
cL 209 123 <io <10 195 40 17 <10. 315 0.8 3.48 0467 2.85 103

~£0¢-

Table A-III, Summary statistics for all watér samples



L-5%

L -8

L=t

L-BA

L-Fe

~v0¢-

-y

1.00
(. 30s)

O.888230
Q0.50008
¢ 3063)

0.53sss
DeS4sse
L 303

B.51880
D568
t 303)

Os4608es
Q.51
I 303

(- 2% Y- 11 27
Jeb1sss
( 246)

0:iSSese
0. 56009
{ 303)

CedBese
Dea708s
( 264}

0.3008¢
0e3000s
t 301

0e3000e
Oe8180s
t 301)

-0 158

~0.09
(« La7}

Q.38
-0.27808
t 208)

TABLE A-IV.

L=~CA

1.00
¢ 33a4)

De9a00s
0.930ss
( 33a)

0.92¢8%
0890
{ 33s)

D.65888
0.608¢s
« 339)

0.61008
0.60¢s0
t 268

[ X424 11
De73¢89
( 334)

OeGl 088
001888
t 279)

0.52008
0e51060
( 3321

05088
Qea5888
« 332)

~0. 1680
=0.11
€ 166}

~0el3ee
~0.10
( 230}

L=-SFk

1.00
« 33s)

0.5a02n

0.G2888

{ 33a)

0.066000
068808
{ 234)

0.708ss
OeTlsse
( 264)

0.8508¢
O0.84808e
( 236)

073800
D730
{ 279)

063808

P11 2 3

t 332)

0.528s8
0.S1ese
t 232

-0.12
-0.08
t 166)

-0.09
-0+ 04
( 230}

L~MG

1.00
¢ 333)

0.738se
06980
( 334)

Ou7i 808
0e738s¢
( 264}

0.87¢ss
0.86¢8¢
( 33s)

0. T4880
0.T7Se0s
t 279)

_0.60888
0.61800
« 3323

0e53060
OeSiese
¢ 332)

-0.09
-0.08
t 166)

-0.08
-0.01
( 230)

L-K

100
{« 33e)

0.588¢s
0.58s¢8
{ 264)

0.6980e
0.679ss
¢ 338)

DeS8esse
Cu SGoee
t 279)

0eS5700s
0.58e80
¢ 3323

0.656ss
0.66888
t 332)

0.0
0.08%
{ 166)

-0.00
-0.04
« 2300

1.00
( 264)

0o 83608
0.860s8
( 264)

0.72¢88s
Q. 75868
{ 255)

T Qe 3208e
0,539
{ 264)

Q. 38880
Q.42000
t 263)

-0.00
-0.04
{ 123)

~0s 10888
~0.l700
(¢ 188)

L=NA

1.00
( 338)

077808
O0.81068
{ 279)

O.578s80¢
0.60000
¢ 332

0eS57%00
0.5480s
¢ 332)

«0a10
-0.07
( 166)

-0+ 10.
~0.05
( 230)

Notes:

(1)

[N W §

1.00
« 279)

Ge5T70es
0.588¢80
{ 278}

Q7058
0.5300s
t 278)

0.01
-0.05
¢t 132)

0.02
0.08
« 191)

Pgarson correlation/Spearman correlation/sample
size. If either element has concentration level
below the detection limit, it is omitted from the
pairwize computation. '

Significance levels:

* - .10

** - .05

*kk _ _O]

L-BA
1.00
« 3321

L-st
Qadanses
0.508ss 1.00
t 330) « 332)
L-AL
0.04 0.10 :
0.03 0.006 1.00
(. 166) ( 166} « 166)
L~FE

0.04 -0.1t De.6700s8
0e02 ~0e21088 0.55ess 1.00
( 228) ¢ 228) t s2 « 2301

Correlation matrix for variables determined in water samples.
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RAFT RIVER WATER" - SECTION 1 3F 3

£ SAMMLE Do O. Eo SAMFLE MJMBER' J - AG AL ] BA BE ca co .CE cu FE
NJMBER ST LAT LONG L TY REP (PPY) (PPB) (PPBI (pPB) (PPB) (PPB) (PPM) (PPB) (PPB) (PPB)  (PPB) .
154479  4)-41.682 -113.706-~-2-01~ 12.22 <2 177 50 2s ) < 33.7 . <2, <a <2, t6 -
154481 40-31.692 ~113.€667 ~23~ - 8,32 10 10 135° 19 <1 203 <2 Ry . <2 10
154433 40-41.705 -113.703 -3~ - 1.25 [ 10 c22 9 1 13.4 <2 <4 <2. .24
154485 40-a1.706 =-113.702 ~-3- - ’ 6.40 3 2s -2 10 <1 1649 -3 <e <2 1S
(54492 42-42.265 -113.6€2) -3-01- 5.19 <2 29 a 18 1 24.0 <2 < 2 <10
1545156 40-41,806 -113,625 -3-01- 0.6a <2 63 65 34 <1 Ja.7 <2 < 2 - 20
154520 4)-41.808 ~113.617 =3~ - 6426 <2 31 16 75 <1 50.5 <2 T <4 . 21
154522 40-a1.743 -113.€72 -2- -~ 7.a1 <2 <10 29 20 <1 37.9 <2 Y 2 16
154527 40-41,932 ~113.596 ~3- - 3.30 2 <10 7s 50 <1 72.5 <2 <8 2 ie
154530 640-41.931 ~113.561 -3- - 2.98 <2 <10 62 ar <1 62.2 <2 T <a <2 15
154532 4p-a1,717 -~113,.,738 -2-01-~ 0.53 <2 g2 T 14 <1 5.5 <2 <e c2 (Y3
154541 40-41.739 -113,759 -23- -~ : 5.09 2 . <10 a2 16 <1 212 .2 . < <2 18
1S4544  40-41.741 =113.750 -2- =~ - 6415 <2 <10 as 15 <1 211 <2 T o«a <2 .19
1545456 4)-41.731 ~113.786.  -3- - " 2465 <2 <10 57 EYS <1 " 82.8 <2 - <s €2 ' . ie
154559 40-41.809 ~113.¢€81 -2-01- 1. 89 -2 16 a3 26 <1 2949 <2 <a <2 18
154563 40-41.786 -1 13, €40 ~3-01- 0.70 [ 54 17 17 . [ 7.7 <2 < <2 - %4
154564 40-41.778 ~113.646 -3-01- 0.57 <2 13 28 33 <1 190 <2 <a . 3 19
1S84576 40-41.,689 ~113.726 -3-01- 2.10 < 18 te - 16 < “10e8 <2 <a . €2 13
1SA579  40-41.702 ~113.720 -3- -~ 0.29 <2 <10 1t 7 <1 7.3 <2 < << 1S
154585 40-41,983 ~113.868 -3- = 0.84 <2 21 a7 57 1 3S.4 <2 < <2 1054
154568 40-41.966 ~113.£46 ~-3-01- 2.06 2 <10 a4 30 - <l 137.9 2 <s Co<2 152
154590 40-41.961 ~{13, €59 -3~ =~ 2.99 <2 <10 22 11 <1 64.32 <2 <s <2 )
154595 40-41.911 ~113.788 -3-01~ 0432 <2 113 26 31 <i 15¢ 2 <2 < 2 81
154597 40-41.901 ~113.769 -3- ~ 0.91 <2 2a 30 14 <i 16.9 - <2 < T <2 36
1560599 40-41,918 ~113.762 =301~ 0.59 <2 73 Y 94 <1 2844 [ <a <2 8e
154600 40-41.928 ~113.798 -3-01- 0499 <2 13 27 28 <1 174 <2 <a <2 12
154602 40-41.936 ~113.789 ~-3- = <0.20 <2 27 i3 15 €k 15.6 . <2 <a <2 ¥
150608 40:41.952 ~113.776 ~23=- - 1465 <2 10 ‘18 13 . <1 35.9 <2 <a <2 12
154610 40-42,286 ~113.%86 -3-01~ 0436 <2 31 <a 19 1 6o = 3 <4 <2 <10
154616 40-81.781 ~113, 588 ~-3-0i~ 0462 <2 20 39 17 < 15.2 <2 <s <2 13
154617 40-41.755 -113.€08 -3-01~ 2.38 <2 34 39 35 <1 3662 <2 <a <2 13
154621 40<41,757 -113.€64 -3-01- 1.07 16 18 .'s56 (Y- 2 <1 56.9 <2 < <2 26
154623 40-41.751 -113.677 -3- - 0.93 3 11 43 29 - 1 6343 B § <s <2 22
154625 40-81.751 -113.6€87 ~3- -~ 935 3 21 56 (Y} <t 38.8 - <2 <e <2 . .t2
154627 40-41,751 ~-113,¢€93 -3~ -~ 1.66 [ <10 T 26 26 <i 5846 . 4 -2 16
154681 40-42.113 -113,776 -3-01- 1418 2 <10 15 21 a’ 26.2 <2 <a <@ a3
156682 43-42.118 =113.777 -23- =~ 1.45 3 .<10 30 32 <1 30.6 2 - [ .o<2 a7
154683 40-42.130 -113.776 -3~ -~ 0.66 3 <10 10 24 <1 40.5 <2 <a - <2 ay’
1546684 40-42,143 ~113.782 -3-01- 1.35 2 <10 3s 30 <1 4z.2 - $ <« 5%
154685 40-42.152 -113.784 -3-01~ 130 2 <10 9 9 <1 “l.S <2 <a <2 Y
1564636 4)-42.149 -113.765 -3-01- 1.65 2 <10 3 39 <1 50. 8 2 <e <2 a3
154687 40-42.164 -113.786 -3- - 0.689 <2 <10 ) 10 <1 26.9 <2 <e <2 39
154683 40-82,153 -113,656 -3-01- 22.57 <2 <10 <a <2 <t 159 <2 < <2 a0
154689 40-42,161 -113,€43 =3~ =~ 0.32 <2 <10 4 L ¢ 6ol - <2 <s . <2 10
154690  40-42,154 =113.€63 ~3- -~ . <0,20 <2 <10 B 2 5. <1 4.9 €2 . <a - <2 1s
158601 40-41.530 -113.280 ~2- - : 1.01 <2 S 118 <a 7 <1 Te? <2 <a .o<2 3
154693 40-41.922 -113.330 -3- -~ . 4.21 <2 51 a -9 - <1 10.& . <2 <4 <2 <10
154695 40-41.,924 -113.328 -3- - 1.20 <2 <10 15 18 <1 17.3 3 <a T2 <10
154698 40-41,894 -{(3,222 -3- =~ 2.32 8 30 23 29 <1 2144 8 13 <2 <10
1S4T00 40-41.939 -113.326 -3- = 2.5%5 <2 18 15 16 <1 15+ 8 <2 <s < <10 -
158702 4D-41.947 -113.458 -1- -~ 0.48 <2 43 27 24 <1 33.6 <2 - ‘<4 <2 <10
154704 40-41.543 -113.425 -2 - : ) C
1S4T706 40-41.935 ~113.428 -3- -~ 0.92 <2 11 20 27 <1 23.¢8 <« <e < <10
1564708 4)-41.943 -143.421 -3- -~ 3.89 <z <10 - 38 a3 <t . 60.5 2 <s <2 <10

154710 40-81.943 -113, 420 -2- - <0.29 2 <10 . 3a . 3 <1 ‘32.8 <2 <e <2 <10

TABLE A-V. Analyses of water samples

1-a
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. 4

OR SAMPLE

NUMBER
154478
154481

154883

154485
154492
154516
154520
154522
154527
154530
154538
154541
154544
154546
154559
154563
154564
154576
154579
154585
154588
154590
154595
154597
156599
154500
154602
154508
154510
158616
154617
154621
154623
154625
154627
154681
154682
154683
154684
154685
154686
154687
154688
154689
154690
154691
154693
154695
1564698
154700
154702
154704
154706
154708
154710

RAFT RIVER WwATER

K
(PPM)
3.0
2.9
2.1
2.2
1.2
3.9
8.3
2.8
5.0
3.7
1.5
3.9
2.9
6.4
2.0
0.6
1.5
2.2
1.7
3.9
8.4
1.6
2.8
2.7
7.8
1.6
1.6

=N WN N WUWUN = - -
.

.

.
N, N WD SN NPN~N

\ W
..

- -_-0000N
o o 0 8 o 0 s o
MO NO®NNO P

2.0

O~

o

-
NOWO RO EULNNNOBN

I

A A
M NRNNNRNOIUNPVNOWNORORUWLONVOONW SO

Nouw

(PPM)
9.0
3.3
3.2
3.4
4.8
8.5
13.8
6.7
13.7
11.7
1.6
.0

10.0
6.8
1.8
4.7
2.8
1.5
6.7
39.7
S8
3.9
4.2
6.3
4.5
2.6
3.9
1.7
3.7
8.3
6.8
Tel
6.9
7.1
Se 7
Tel
6.9
7.8
7.2
8.8
4.6

1.6
1e2
1.9
2.6
3.2
S.6
2.8
7.2

Se5
10.8
6.7

NN
(PPB)

<2
<2
<2

TABLE A-V. Analyses of water samples

NA
(PPM)
36.0
10.6
127
14.0
6. 6
48.5
73.8
20.8
4643
41.2
6.2
214
2601
26.6
27.6
67
217
10.9
7.4
16.9
9.7
9.2
18.0
17.8
30.9
22.1
7.5
9.8
Se &
18.2
30.8
19.2
16.3
20 .0
15.7
1S.1
22.1
8.1
18.3
9.2
13.2
7¢6
11.3
7.3
.0
Sel
LYY}
11.8
13.7
10.8
16.5

13.8
33.48

22.3

N1
(PPB)}

<4
<4
<a

1-b

<40
<80
a2

st
(PPM)
10.9
Te?
Sel
S5
6ol
13.8
0.7

1561
1543
8.0
12.4
11.3
20.0
9.3
59
0
843
8.2
ile?
Sel
7.4
211
1504
13.4
1644
10.0
12.3
tel
6.9
8e7
8.9
5.8
€.
6.4
1845
13.9
8.8
18.6
10.5
14.8
10.1
9.7
Sed
€.6
1.5
1ea
2.4
3.6
2.8
4.6

4.0
4.8
Sel

108
168
140

TI
(PPB)

SECTION 2 DF

v
(PPB)
<1
<
1
<t
<1
<1
<i
<1
<1
<1
<
1
<i
<1
<1
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RAFT RIVER WATER . SECTION 3 OF 3

DR SAMPLE ZR PH 8C AS SE 504 cL T-AK BTDS ATCS

‘NUNBER (PPB) {PPM) (PPB)} (PPB ) (PPM) (PPN} (PPM)

154478 <2 0.7 0.6 18 a2 149.60 .

154481 6 <0+5 <0.2 <5 21 69.30

154483 4 <0.5 ‘0.5 <5 . 14 . 58.20

154485 <2 i <0.5 0.3 <s 13 60.50

158492 <2 <0.5 0.3 <5’ <10 51420

154516 <2 0.9 0.7 9 76 195440

154520 . <2 0.6 0.4 17 118 284,10

154522 2 <0.5 0.5 L7 a0 133.40

154527 <2 0.8 © 0.0 10 82 245,60

154530 <2 0.8 0.5 7 75 218.10

154538 <2 <0.5 0.3 <5 <10 31.70.

158541 3 . <0.5 0.8 <s 25 92.40

154544 <2 <0.5 0.4 <s 38 . 104,20

154546 <2 0.5 0.4 <5 27 136.30

154559 <2 <0.5 0.5 <5 (Y- 124.10

154563 3 ) : <0.5 0.4 <s <10 - 31.20

154566 <2 ) <0.5 0.4 <5 - 38 92.80 .

‘154576 <2 ’ <D.5 0.4 <5 11 49450

154579 <2 : <9.5 0.3 <5 <10 35.00

154585 <2 0.5 0.a <s 14 92.10 )
154588 [ L : 24.0. 0.a 254 <10 ) 464.80 : ! . .
154590 2 2.2 0:8 10 1t 113.90 BTDS = Ca + K+ Mg + Na + Si + SO, + (]
134595 <2 0.8 0.4 <5 18 82.60 - : 4
154597 a ’ 0.8 0.4 <s 17 77.50

154599 3 0.5 0.4 <s a1 127.30

154600 2 <0.5 0.6 <5 26 91.50 ..
154602 <2 0.5 0.5 <s <10 45.80 ATDS = BTDS-+ total alkalinity
154604 <2 <0.5 Y T < <10 ’ 71 .90

154610 <2 <0.5 0.4 <s <10 27.30

154616 <2 1.2 0.5 <5 26 74.80

154617 <2 1.0 0.4 < E1 144,90 - C " 0
154621 <2 <0.5 0.3 22 a8 166410 BC = bicarbonate anion
154623 2 0.5 0.4 <5 27 126450

134625 <2 <0.5 <0.2 22 aa 143.90

154627 a <0.5 0.6 <s 23 116.10

154681 <2 <0.5 <0.2 <s 31 98,90

154682 2 <0.5 <0.2 3 as 132.00 "

154683 <2 <0.5 0.2 <s 1 81.00

154684 <2 0.8 0.3 8 30 123.60 .

154685 <2 2.7 2.6 <5 15 90.40

154686 <2 <0.5 <0.2 <5 18 118,40

156687 <2 <0.5 <0.2 <5 <10 58410

154668 <2 <0.5 0.2 <5 <10 47.80

154689 <2 <045 <042 6 <10 37.10

154690 <2 <0.5 . 0.2 <5 <10 ) 26450 ° .

154691 <2 7.2 . z2.85 0.5 0.2 <s <10 a3 25.50 68.50

154693 <2 7.3 31410  <0.S <0.2 ) <10 s7 34.00 $1.00

158695 <2 7.2 30.29 <0.5 <0.2 3 12 57 5B8.40 115,40

154698 s 7.3 42.56  <0.5 0.2 8 15 78 70.20 148420

154700 <2 7.3 42.56 <0.5 <02 7 <10 78 47.80 12%.40

154702 <2 7.3 . 62.21 <0.S <0.2 7 21 i1a 92.90 206.90

154704 7.5 133.38 235

154706 <2 7.1 47.83 0.5 0.2 b4 15 93 72.00 16S.00

154706 <2 6.9 74.00 <05 <0.2 8 73 157 193.30 350.30

154710 <2 7.5 72,65 c.9 <0.2 <s 37 128 109.30 227.30

TABLE A-V. Analyses of water samples
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154712
154713
154715
154717
154729
154737
154741
154746
154758
154766
154768
154771

154772
154774
154776
154778
154782
154783
154784
154786
154788
154790
154791

154793
154797
154800
154803
154807
154309
154810
154811
154813
154815
154817
154819
154822
154824
154826
154831

154833
154835
154841
154847
154848
15485¢
1548Ss
154858
154860
154863
154865
154867
154869
154881

154891

154893

RAFT RIVER WATER
OR SAMPLE De O
NUMBER ST LAY

40-41.936
40-31,941
40-41.938
40-41.€68
40— 88 %
40-41.884
40-41.931
40-41,921
40-41.941
40:41.871
40-41.874
40-41.898
aD-41.898
40-41.885
40-41.884
40-41.903
40-41.833
40-31,€43
40-41.845
40-41,817
40-41.837
40-42,157
40-42.315
40-42,1384
40-42, 336
40-42,319
40-42.279
40-42.263
40-42.150
40-42.,197
40-42.202
40-42,247
aD-42.271
40-81.518
40-~41,917
40-41,511
40-82,176
40-42.173
40-42.170
40-42,087
40-42.163
40-42,310
40-42,101
40-42.109
40-02,127
40-41.949
40-41.954
40-42.196
40-82,206
40-+32.215
40-42,223
40-42.108
a0-41.724
40-42.211
40-42.112

Ee« SAMPLE

LOAG
-113.223
~113.363
~113.,372
-113, 2a1
~2 40 0SS
“113.218
-113.253
-113.207
~113.338
-113.258
-113.251
~113.287
~113.283
-113.258
~113.261
~113.251
-113.543
-113.521
-113.515
~113.¢€¢11
~113,€19
~113.648
-113.702
-113. 630
-113. €94
-113.775
-113.564
-113, %58
~113.581
-113.587
~113.270
-113.579
-113.580
-113.562
-113.563
-113.561
-113.€78
-113. €71
~113, €91
-113.€96
-113.701
-113,. €20
-113.187
~-113.186
-113.166
~133. 349
-113.356
~113.¢€68
-113.€82
-113. €27
=113 €39
-113.182
-113,695
~113.€€1
-113.762

-2-01-

-3 =
-3 -
-J- -
-J- -
-3-01~
-3-03-
-3-03-
-3-01-
—:- -
-J— -
3= -
-3 -

-2 =

-3 -
-3- -
-3 -
-3 =
-3- -
-3-01-
-3 -
-3 -
-3- -
-3 -
-3 -
3. -
-3-01 -
-3- -
-3- -

TABLE A-V. Analyses of water samp]és

AG
{(PPB)

4.

<2

<2

<2

AL
(PPB
134
13
19
32

2-a

8
(PPB)

aa
{PPB)

CaA
(PPN)
13.1
21.%
232.6
6.6

42.0
S1.S
24,7
258
29.9
.}

22.9
33.1
27.7
29.2
1S5.4
46.1
24.0
67.0
50.7
7.€
45,1
Sed
5642
36.8
23.2
6.6
32.4
137
32.4
3401
4o 6
$9.2
Sle.8
41.9
2.4
3.1
7.8
2447
401
Se &
6.8
45
173
12.0
13.3
21

Sel
35
12.0
19.9
L XY )
29. 8

o

tpPB)

3
<2
<2
<2

3
<2
2
<2
<2
<2

<2
<2
L

(PPRB)

SECTION

cR

<a
<a
<a
<a

<s
<4

<a.

<a
<a

<4 .

<4
<4

4
<&

<4 .

<a
<4
<

<4
<4

1 OF

v

(PP3)

<2

3
FE
{pPpPB)
<i0
<10
<10
<i0

<10
<10
<10
<i0
<10
<i¢
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OR SAMPLE

NUMBER
154712
154713
154715
154717
154729
154737
158781
154746
154756
154766
154768
154771
154772
154774
154776
154778
154782
154783
154784
154786
154788
154790
158791
154793
154797
154800
154803
154807
154809
154810
154811
1548613
154815
154817
154819
154822
154824
154826
154831
158833
15483S
154841
154847
154848
154854

154855

154858
154860
154863
154865
154867
154869
154881
154891
154893

RAFT RIVER WATER

K
{(PPM)
1.0
1.7
1.8
0.7

0.4

0.3

0.8
0.7
1.2
2.7
0.6
2.7

Lt
(PPB)

NS nWw

nwOwowow

-
NOoONMNUVLOQRELON

101

<2
<2

<2

MG
(PPY)
23
.9
S.0
le6

18.4

14,4

4,7

0.3

1.2

33
4.6
G 7
6.2

MN NO
(PP (PPB)
<2 <o
<2 <
<2 <a
<2 s
<z 13
<2 5
<2 <s
<2 <a
<2 <a
<2 <s
<2 <e
<2 <a
<2 <a
<2 5
<2 <
<2 <8
<2 <a
<2 9
<2 <s
<2 <a
89 60
<2 <a
<2 10
<2 10
<2 <a
<2 <a
<2 <a
3 <a
3 <s
Y <a
<2 <
<2 <a
<2 <a
<2 <a
<2 <a
<2 <a
<2 5
<2 <a
<2 <a
<2 <a
<2 <a
<2 <a
<2 <
<2 <a
<2 <
<2 [
<2 <a
<2 <a
<2 <a
<2 <o
<2 <a
<2 <4
TABLE A-V.

NA
(PPM)
8.9
22.6
14.8
Se6

30.8
52. 8
23.7
29.8
21.8
27.7

15.5
33.2
22.0
28.3
20.9
2842
26.3
35.9
35.6

9.7
3le2

2.9

9.6
22.5

8.8

16.5

9.0
20.0
13.0

3.8
41.0
27.6
24,7

a.6

118
14.9

2.9
19.6

Analyses of water samples

b

Nl
(PPB)
<4
<4

p

(PPB)

<80

<40
<40

<40
<A 0
<40
<a0
<40
<ao

<a0
<40
<40
<40
<40
822
<40
107

91
<40

-€<40

<40
<40
<40
<40

<40
<40
<40
<40
<a0
<840
<a0
<40
<40
<40
<40
<40
<40

44
<40
<40
<40
<30
<40

<40
<a0
<40
<30
<40
<40

si
(PPM)
3.l
4.7
LI
1.5

Se b
€5
SeS
el
S.0
Sed

301

Gel
Se0
S5e6
3.0
4.5
Se2
11.8
1le4
103
Sed
Sa5
11l.0
6.0
1.9
iea
1le2
65
26.7
€al
19
4.9
SeS
Ses
3.1

Ze5

Gl

Sed
kY-t
Eed
8.3
2.9

1Ze0

Sk
(P28}

128
115
.7

226
212
139
167
157
1a7

~ MmN
~ (& & th

-
-~ N
- N

¥i
(PPB)

SECTION

v A4
(PPB) {PPB)
5 Tr
7 <1
<4 <1
<4 <1
<4 H
<s <1
10 i
<a <1
<a <1
<a4 <1
<4 <1
<4 <1
<s 1
<4 <i
< <1
<4 i
<4 <1
<4 <3
<a 1
<4 <}
83 S0
<8 <1
<a ¥
<a 1
<s <1
<4 <i
<8 <1
9 1
q <1
[} <\
) <1
<a <i
<3 <1
<4 <1
< <1
<4 <1
<4 <1
<4 <1
<4 <1
<e <1
<a <t
< <1
<4 <1
<4 <1
<a <1
<4 <1
<4 <1
<a <1
<a <i
30 1
8 1
. 1

2 OF

<4
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OR SAMPLE

NUMBER
154712
154713
154715
154717
154729
154737
154741
154746
154756
154766
154768
154771
154772
154774
154776
154778
154782
154783
154784
154786
154788
154790
154791
154793
154797
154800
154803
154807
154809
154810
1ss4611
154813
134815
154817
iseg19
154822
154824
154826
154831
154833
1sa835
15484)
154847
154848
154854
134855
154858
154860
154863
154885
154867
154869
154881
154891
154893

RAFT R} VER WATER

ZR
(PPB)

PH

Te3

Te2
Te 2

7.0
8.0
Tel
1.7
8.8
7.8
Te6
7.8
7.8
T8

8.0
6.8
8.0
Te9
8.0

8cC AS SE
(PPM) (PP} (PPB)
€0.5 <0.2
<05 <0.2
4541 <05 0.5
15.13 <0.5 0.6
62.28 0.7 0.5
101.82 0.8 05
0.7 0.5
45.42 0.6 0e6
55949 0.5 0e5
92.26 1.3 D.s

52. 54

54.65 1.6 0.5
66499 0.6 0.5
58476 243 Qa7
73.69 0.7 0.6
Je.11l <0.3 <0+ 2
28.49 1.6 <D.2
59.55 1.2 €0.2
13S.11 1.4 <0+ 2
11016 0.6 <D.2
<0.5 0.2
<0.5 . De2
0.7 0.2
<0.5 0.4

1.6 <0.2
<0.5 <0e2
<0.5 <0.2
0.7 0.5
<0 .S <0.2
1e1 0.3
<0.5 0.2
<0.5 <0.2
<0.5 0.3
045 0.3
<0.5 0.2
<0.5 <0.2

<0.5 <0.2
<05 0.2
<0.5 <0.2
<0.5 <0.2
<0.& <0.2

<0e§ <Ds2
<0.5 <0.2
0.6 <0.2
<0.5 <0.2
<05 <0e2
<0.5 0.3
<05 <0.2
<0.5 <0.2
<0.5 <0.2

<0.S O
<0.5 0.3
<0.5 0.3

TABLE A-V.

sos
(PPAN)
<5

<5

cL T~AK
(PPM) (PPM)

93
36

128
171

8TDS

37.90
87.40
70.60
28450

142470
222.00
106.70
115.00

95.70
116.60

67.20
131.50
92.20
105.90
65450
121.40
90,20
177.10
152.00
39.80
120.70
32.60
91.70
135.90
64000

25.10:

89.60
41.70

145410

103.40
20.80

227410

170.30
144,10
16.90
17.20
27.70
45 .40
20410
28.70
28.90
18+.€0
64,60
34 .80
4670
12.50

25460
19.50
66410
70.90
20.50
105.80

ATCS

163,60
6050

270.70
32.00

192.00
18€.70
273.60

1€0.20
245.50

. 1%92.20

233.50

129.50..

185,40
150.20

412.10°

327.00

Analyses of water samples

2-c

BTDS

ATDS

BC

SECTION 3 OF 3

Ca+ K+ Mg+ Na+ Si+ S0, + Cl

BTDS = total alkalinity

bicarbonate anion
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RAFT RIVER WATER SECTION 1 3F_ 3

OR SAMPLE D. 0. E. SAMFLE NUMBER v AG AL 8 BA SE caA co CR cv FE
NUMBER ST LAT _LONG L TY REP (PPB) (PPB) (PPB) (PPB) (PPB) (PPB) (PPM} (PPB) tPPE) tpPB) (pP8)
154902 40-42.040 -113.678 -3- - 21432 3 29 a1 115 1 59.3 2 [ <2 . <10
154908 40-41.781 -113.€18 -3~ = L 14.17 2 24 14 36 1 27.8 <2 <a <2 <10
154913 40-~41.659 -113.755 =~3- - 25474 <2 17, 36 "33 1 2247 2 <a . €2 <10
154915 40-81.659 -113.750 -3- =~ 23.61 <2 23 a2 32 1 2248 <2 <a <2 <to
154917 40-41,659 -113.750 ~3- - 6485 3 15 36 37 1 7 18.8 <2 <4 ] <10
154918 40-41,659 -113.745 -3-01-~ 0.81 <2 37 25 3a 1 1841 <2 <4 2 216
154921 40-+81.651 -113.,739 -3-01- 0.22 3 33 15 53 1 11.0 . <4 <2 <10
154926 40-42.299 -113.584 -3-01- <0.20 L3 28 <a 22 1 3.4 6 <4 3 <10
154927 40-42.327 ~-113,599 ~3-01- <0.20 2 23 <a 14 1 245 2 <a 3 <10
156444 420-42.043 -113.806 =3- = 3.42 <2 12 10 3a <l 44,5 <2 <a <2 <10
156452 40-42.104 ~113.£864 -2~ - 1.09 <2 <10 20 2s <1 YIS <2’ <a <2 <10
1564564 40-42,109 -113,855 -3- =~ 2472 <2 <to 23 31 <1 46a? <2 < <2 <10
156455 40-82.110 =113.877 =-3- = 1.34 <2 <10 25 at <1 44,3 <2 < < - -<io
156461 40-42.204 =-113.722 =2~ -~ 0.45 <2 23 <a 20 <1 1362 <2 < <2 <10
156463 40-42.214 -113.715 -3- = <0.20 2 10 4 21 <1 16.2 6 [3 <2 <10
156867 a0-¢sssss —sssesss -3- - . 0+51 <2 26 <a 17 <1 1€a5 <2 <4 <2 <10
156474 40-42,.333 ~113.702 -3- = 0.84 <2 L12 <a 13 <1 4.3 <2 <s <2 <10
156475 40-42.299 -113.709 -2-01- 0.78 <2 10 <4 © 25 <l 3.5 <2 <4 <2 <10
156476 40-42,297 -113,706 -3- -~ 0e77 <2 20 <4 19 <1 3.7 <2 <a <2 <to
156477 40-42.293 -113.671 =-3- - 28.20.: 2 <10. 6 19 <1 18. € s . <2 <10
156478 40-42.279 -113.749 =3~ =~ 9.04 <2 53 11 .37 . <1 1645 <2 <a T €2 33
156479 40-42.279 ~113,750 =-3- - 1.01 <2 11 <4 15 <1 1546 <2 <4 <2 <o
156480 40-42,436 -113.639 -3-03- 3.90 <2 <i0 . at 78 <1 5040 <2 <4 <@ <10
156484 40-42.395 ~113.659 =3~ = 1.82 <2 <10 25 14 <1 5643 3 <a <2 <10
156486 40-42.397 -113.€66 -2- - 0.98 <2 212 6 11 <1 4.5 2 <e <2 112
156489 40-42.362 -113.716 =3-01~- O0e71 <2 <10 12 2% <} 10.2 <2 <4 <2 <10
156490 40-42.359 -113.716 =3- - 0,43 <2 a5 <a 16 <1 65 2 <4 <2 16
156491 40<42.338 ~113.679 -2- - <0.20 <2 <10 13 29 <1 10.7 2 <s <2 <10
156492 40-42.339 -113.€69 -2-01~ 0.24 <2 10 20 28 <1 10.8 <2 <a <2 <io
156493 A0~-8¢8¢es 2428088 -3~ - <0.20 2 " 1a [ 14 <1 €e2 <2 <a <2 <10
156495 40-42,229 -113.597 =3 - <0.20 <2 38 <a 11 <1 a7 <2 <4 <2 16
156496 40-42,235 -113.€28 -3~ - 1.33 <2 <10 9 20 <1 30.7 . a <2 <10
156497 40-42,231 -113.€13 -3- =~ 1.02 <2 <10 7 19 <1 30.5 <2 <4 <2 <10
156498 40-42.228 -113,.611 -3-01- 0436 <2 21 <a 10 <1 4.3 <2 < <2 <10
156499 40-42,220 ~113.€09 -2~ - <0.20 <2 a2 <a [ ¥} <1 4.5 . <2 <4 <2 <10
156500 40-42.208 -113.597 -2~ - 0.62 <2 760 12 23 <1 64D <2 <a <2 396
156501 40-42.209 -113.592 -3- -~ 0.21 <2 11 11 33 <1 1548 <2 <4 <2 <10
156502 40<42.195 ~113.€01 -3~ =~ 0.28 <2 <10 18 .37 <1 17.2 <2 <a <2 <10
156503 40-42.177 =-113,€09 -2~ - <0.20 2 (Y} <4 12 <1 7.1 <2 4 <2 <10
156505 40-~42.144 -113,.6€09 -3~ - 1136 <2 <10 74 63 <1 73.5 <2 <4 <2 <10
156506 40-~42.,101 =-113,632 -3- - 1.14 2 <10 24 20 <1 173 2 <a <2 <10
156507 40-42.116 -113.€46 -2~ - 0.64 <2 10 <s 16 <1 647 <2 <4 <2 <10
156508 40-42.108 -113.702 -3~ -~ <0.20 <2 <10 : 8 1e <1 10.) <2 <a <2 <10
156509 40-42,076 ~113.679 -3~ -~ . 3,22 <2 <10 75 95 <1 4645 5 <a <2 13
156512 40-62.291 -113.674 -3-01- 0.30 2 <10 <a 18 <1 245 ‘5 <4 <2 16
156513 40-42.290 -113.€79 -3¥01-~- 0461 <2 10 <a 10 <1 2e 2 <a <2 15
156514 40-42.287 -113.666 -3- -~ 0.30 2 sa <a 13 <1 Y Y <a <2 s1
156515 40-82,281 -113.659 -3- - 0438 2 <10 <a 16 <1 Se 5 <a <2 20
156516 40-42,277 -113.€59 -23- - 0.56 <2’ <10 <a ‘18 <1 Be2 <2 <a <2 21
186522 40-42,051 -113.747 -3-01~ 3e61 <2 <10 a7 81 <1 a2 4 <2 <a <2 21
156530 40-42.088 -113.738 -3-01- 2.53 2 15 18 32 <1 27 <2 <a <z <10
156531 40-424113 -113.728 -3-01~ 0.37 <2 26 <a 6 <1 1343 <2 <a <2 <10
156533 40-42.145 -113.73] -2-01- 0.38 <2 5441 < 33 <t 443 <2 <a <2 3165
156534 40-42.155 -113.728 -3- = 0426 <2 136 <4 27 <1 10.5 <2 <a <2 ae
156536 40:42.189 -113.69a4 —-3-01- 0.64 <2 13 5 a <1 543 <2 < <2 <10

TABLE A-V. Analyses of water samples
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RAFT RIVER WATER SECTION 2 3F 3

OR SAMPLE K [ 8§ MG MN MO NA N1 o4 sC st SR T1 v Y N
NUMBER (PPN ) (PPB) (PPN} {PPB) (PPB) (PPM) (PPB}) (PPB) (PPB) (PPN) {(PPE) (PPB} pPR) {(PP8) (PPB)
154902 2.8 20 14.7 <2 <a 750 <4 <40 <1 14,0 383 <2 13 ‘1 <4
154908 2.1 6 €e5 <2 <4 10.9 <a <40 1 6eS 164 <2 <e <1 <4
154913 262 20 4.5 <2 <4 217 ‘7 <40 1 9.9 118 <2 <4 <1 <&
154915 1.9 17 4.9 <2 <4 25.4 <4 <40 <1 SeS 115 <2 <4 <1 <4
156917 2.0 11 d.1 <2 <s 1861 <4 <a0 1 Se 4 109 << <4 <V : <&
154918 1.8 4 2.5 <2 9 13.8 <4 <a0 1 8.2 119 <2 <4 <1 15
154521 2.8 3 2.7 <2 <4 10.6 . <40 <1 6e06 €1 <2 S <1 <s
154926 1.0 <2 0.8 <2 <s 246 <4 <40 1 202 21 <2 <a <1 <&
154927 0.8 <2 0.7 <2 <4 1.5 <4 <40 1 243 17 <2 <8 <1 <a
156844 2.1 4 1.5 <2 <¢ 76 <4 <40 <1 129 143 <2 ] <1 <s
156452 1.8 7 4.7 <2 <4 10.9 <4 <40 <1 10.2 1£$ <2 <a <1 14
156454 2.2 S Se8 <2. <4 9.0 2% <40 <1 | 10.8 149 <2 <4 <1 . <a
156455 2.6 T €5 <2 <4 10.0 <4 . <40 <1 12.3 153 <2 <s . <1 . <e
156461 1e 9 <2 1.9 <2 <4 3.8 <4 <40 <1 Se2 456 <2 L I <1 <s
156463 3.0 2 249 <2 <s 4.6 <4 <40 <1 €e 45 . < -3 1 <4
156467 2.3 3 4.7 <2 <4 Se$S <a <40 <1 Se? 59 <2 | <e <1 e
156478 0.7 <2 1.0 <2 <a 2.7 <4 <a0 <1 1.8 ‘e <2 <a <1 <4’
156475 0.8 <z 0.8 <2 <a 3.0 <4 <80 <1 le1 23 <2 <4 <1 <4
156876 0.7 <2 *0e9 <2 <4 3.2 <8 <80 <1 243 2S <2 <s <1 <4
156477 2.5 3 2.0 <2 10 9.8 <3 <30 <1 4.9 7 <2 <a 1 <8
156478 2.7 11 4.4 <2 <4 1749 <s <40 <1 14,2 s8 2 <4 <3 <a
156479 0.7 <2 1.8 <2 <s 2.6 <4 <40 <1 2.0 52 <2 <4 <3 <e
156430 3.6 14 14,6 -] 6 20.8 <4 <40 <t 19.6 210 <2 <4 <1 1162
156484 3.5 3 7«5 <2 <8 16.3 <a <40 <1 8.0 $7 <2 <4 <1 <8
156486 0.8 2 1.3 <2 <4 4.4 <s <40 <i 4.8 T 28 6 <& 1 <s
156489 0.9 2 2.7 <2 <4 95 <4 <a0 <1 3.3 S8 <2 <4 <1 <a
156490 0.7 2 1e 6 <2 <4 Sel <4 <40 <1 247 36 2 <s <1 <&
156491 le2 2 2.9 <2 <4 154 <4 <40 <1 4.0 ec 2 <a <1 <&
156492 1.0 3 2.3 <2 [ 175 <4 <40 1 3.2 69 2 <s <1 <e
136493 le3 3 1.9 <2 <4 6.8 <4 <40 <1 Se? s 2 4 <1 <s
15649S 0.7 <2 lel <2 <s 3.9 <4 <40 1 26 21 2 <4 <1 <&
156496 1.3 2 3.7 <2 <4 6.2 . <40 <1 Se8 106 <2 <e 1 <s
156497 1.3 2 2.8 <2 8 645 <s <40 <1 Se9 1006 <2 <4 <1 <8
156498 0.7 <2 1.0 <2 <3 3.5 <4 <a0 <1 Zed z9 <2 <4 <1 <4
156499 0.6 <2 lel <2 <a 4.1 <4 <40 <1 27 29 <2 <4 <1 <a
156500 0.9 2 1.6 2 <4 Ts1 <4 <40 <1 Se3 41 22 <4 <1. <4
158501 1.4 3 2.6 <2 <4 13.6 4. <40 <1 4.6 re <2 <4 <1 <4
1558502 1.4 e .1 <2 <8 18.7 10 <40 <1 S.0 sS4 <2 <a <1 <4
155503 1.0 2 1.7 <2 <e Tes <e ‘<80 <1 6e3 45 <2 14 i <4
156505 3.2 23 1€.7 <2 4 31.1 . <& <40 <1 153 a79 <2 <4 <1 <a
156506 1.5 S 4.0 <2 <& 10.6 <a <40 <i 4l 106 <2 <4 <i <s
156507 1.0 2 13 <2 <4 3.9 4 <40 <1 led 43 < . <4 <1 <s
156508 0.9 3 2.0 <2 <4 8.4 <e <40 <i 10.0 64 <2 <4 <1 <4
156509 35 21 10.8 <2 L 37.1 <4 105 <1 1€e1 256 <2 L) <1 <o
156812 0.5 <2 0.7 2 <a led 5 - <40 <1 <Ge l 19 <2 8 1 &
156513 0.9 <2 0.8 <2 <4 2.0 <s <a0 <1 16 16 <2 <8 <1 7
156514 0.8 <2 0.9 <2 <a 2.3 <4 <40 <1 23 22 <2 <4 <1 17
156515 0.8 2 1.8 <2 - <4 3.6 <s <40 <1- Je8 3 <2 <4 <1 15
156516 1.0 <2 1.9 <2 <a 2.6 <4 <40 <1 2e1 39 <2 <a <t <4
156522 27 13 Se2 <2 £ 43.9 <a <40 <1 16.3 285 <2 <a <1 LI
15653¢ 2.1 a Te2 <2 <s 15.3 <4 ' <a0 <1t 121 124 <2 <4 1 <4
156531 0.8 2 2.9 <2 <a 3.6 <s <40 <1 4,7 a3 <2 ] <1 <s
156533 1.6 S 1.8 18 <4 2.8 7 <40 1 13.1 31 187 <4 1 1s
156534 1«3 3 205 <2 <4 6.3 5 <40 <1 8e2 €2 3 <4 <1 36
156536 0.8 3 lel <2 <a 6.0 12 <40 <1 15 a8 <2 <4 1 20

TABLE A-V. Analyses of water samples
3-b
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OR SAMPLE
NUMBER
154902
154908
154913
154915
154917
154918
154921t
154926
154927
1564 44
156452
156458
15645S
156461
156463
156467
156474
156475
156476
156477
156478
156479
156480
156484
156486
156489
156490
156491
156492
156493
156495
156456
156497
156498
156499
156500
156501
156502
156503
156505
156506
156507
156508
156509
156512
156513
156514
156515
156516
156522
156530
156531
156533
156534
156536

RAFT Rl VER wWATER

PH

8.1
7.8
Te7
8.1
7.0

" 6ea

7ol
6.8
Te1
8.1
Ted
Te6

BC

{FFN)

10.80

935
10.80
3410

27.88-

28.78

14.98
12.91%
13.85
21.26
15«41

14.34

AS
(PPB)
2.3
0.6
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.5
0.5
1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<05
<0.5
<0.5
<0.5
1.1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
€0.5
<0.5
<0.5
<0.5

<0.5.

<0.5
<0.5
<0.5
<0 .1
<D.S
0.9
<0.5
<0.5
<0.5
1«9
<0.5
<0.5
<0.5
<0.5
<0.5
0.7
<0.5
<0.5
<0.5
<0.5
<0.5

SE
(PPB)
© 0.7

0.6

0.5
0.4
Oes
0.3
o3
0.3
0.5
0:5

0.5
0.5
0.6
0.5

<0.2

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

0.2
<0.2

0.2

<0e 2

0.2

<042

<0.2
<0.2
<0.2

<0, 2

<0.2

<0.2

0,3
<0.2
<041
<0.2

<0e2.

<0.2
<0.2
<0.2
0.4
0.2
€0.2
<0.2
. 0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.8
<0.2

S0as
(PPM)
23

<10°

T-AK
(PPM)

36

36
43
29

" 29

8TDS

300.80
78480
94.00
99450
72 %0

62 <40 -
50.20.

18.60
16,70
83,10
80.20
88.00
89.20

34.60
30430 .

45420
19.00
17.70
19.30
58. 00

7130

31.20
145,60

111.10"

24430
35.20
2510
50.70
53.30
30.40
22.50
56.20
56450
21 .50
22.50
29.60

60.10°

32.00
165.40
36460
23400
39.80
163.00
13.45

16.60

18.20
24.20
24.30
180.50
73.60
33.80
31.10
37.30
2920

ATCS

40,00
38.70
49,20

115,00

121.30
81.20

71.20
54.10.
86.70
96430
55440

5050 °

BTDS

ATDS

BC

TABLE A-V. Analyses of water samples
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SECTION 3 OF 3

Ca + K+ Mg+ Na+ Si+5S9,+Cl

BTDS + total alkalinity

bicarbonate anion
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RAFT RIVER WATER SECTION 1 OF 3

OR SAMPLE De O. Ea SAMFLE AUNBER v AG AL 8 BA BE CA co CR Cu ’ FE
NUNBER ST LAT LONG L Ty REP (PPB) (PPB) (PPB) (pPBI} (PPB) (PPB) (PPM) (PPB) (PPB) {PPB) (PPB)
156542 40-42.,135 -113.749 -3~ - 0.59 2 <10 9 38 <1 2646 <2 <4 <2 <10
156543 40-42,242 -113.713 -2-01~- 2.50 2 <10 9 20 -5 63.0 q 7 <2 <10
156544 40-42,234 -113.700 -3-01~- Q.66 <2 217 7 22 3. S.1 4 4 2 111
156585 40-42.141 -113.681 -3- - 0.64 <2 18 <4 15 <1 2§ <2 <4 <2 <10
156547 40-62.226 ~-113.€56 =-2- = 0.51 <2 18 <a 13 <i 2.9 <2 <s <2 - €10
156548 40-42.227 -113.654 -3-0)~- 0.21 <2 10 7 17 <1 $.2 <2 <4 <2 <10
156550 40-42.245 -113.656 =-3-0f~- 0.51 <2 1& 18 25 <1 14, & <2 <a <2 <10
156551 40-42.239 -113.€70 -2~ =~ . 0.37 3 14 . 12 <1 4.4 <2 <4 <2 <10
156553 40-42.239 -1313.€69 -2- - 0.49 <2 24 6 17 <1 8.0 <2 <4 <2 <10
156555 40-42,252 -113,¢55 0.20 <2 23 <4 14 <1 .8 <2 <4 <2 <10
156558 40-42.256 -113.676 0.20 <2 <10 13 32 <1 45.7 <2 <4 <2 <10
156559 40-42.266 ~113.€77 0.87 <2 <10 <4 15 <1 58.¢ <2 ‘< <2 12
156561 40-42.272 =113, €90 le12 2 <10 4 13 <1 6S.4 3 <4 <2 16
156563 40-42,279 -113.631 0.67 <2 124 <a 21 <1 17.8 2 <4 <2 81
156565 40-42.282 ~113.€322 -2~ - 0.39 <2 <10 <4 13 <} 11.1} . <a <2 16
156566 40-42.294 -113,¢52 ~3-01- 0.53 <2 <io0 <s 11 <3 1.7 <2 <4 <2 13
156567 40-42,294 ~-]13.646 -3-01- 053 2 13 <& 12 <1 7.5 L3 <4 <2 11
156570 40-42.262 ~-113.€¢30 -2- -~ 0.71 <2 <10 5 13 <1 24.5 <2 <s <2 38
156571 40-42.256 -113.€52 -3-01~ 0.95 R ¢4 <10 12 12 <1 78.3 <2 <a <2 32
156572 40-42.243 -113.698 -3-01~ 026 <2 22 10 13 <1 12. 8 <2 <4 <2 aro
156574 40-42.084 -113.758 —-3- -~ 0.88 3 20 27 4l <1 31.9 <2 & <2 37
156577 40-42.049 -113.755 -2- = 2.37 <2 <10 52 67 <1 42.1 <2 < <2 45
156582 40~41.998 -113.726 -3-01~- 12.52 <2 <10 116 50 <1 8l.¢ 2 <s [ +4 3a
156595 40-41.915 -113.660 -3- -~ 0.54 <2 . <10 34 22 <1 30. € 2 <4 <2 38
156596 A40-41.,903 ~113.¢69 -3-01- <0.20 <2 13 8 S <1 8.9 2 <4 <2 40
156597 40-41,911 -113,¢€23 -2- - 4,01 <2 <10 29 24 <1 53.6 3 <6 <2 35
156599 40-41.%03 -113.636 -3-01~ 1.31 <2 <i0 35 2 <1 42,0 <2 <4 <2 k33
156600 40-41.,902 -113,658 -3-01~- 0.44 <2 10 17 25 « 12.3 <2 <4 <2 30
156604 40-41.892 -112.,&54 -2 - 1.46 2 <10 39 58 <1 36.0 3 <e <2 43
156607 40-41,.0669 ~113,6€60 -3~ - 036 <2 <to a7 28 <1 49.1 <2 <4 <2 ar
156608 A40-41.867 -113.,660 -3- =~ lea1 <2 <i0 38 22 <1 $3.3 <2 <4 <2 333
156610 40-41.861 -112,.¢60 -2- - 0.65 2 <10 82 68 <} 68.6 <2 4 <2 3s
156611 40-41.829 -113.6€654 ~-3-01~ Q.77 <2 <10 19 13 <1 53.4 2 <a <2 31
156612 40-41.927 -113.579 -3~01- 1.48 3 <10 a1 16 <1 0.2 3 5 <2 30
156615 40-41.906 ~-113.%62 ~-3- =~ 2.06 <2 <10 46 1?7 <} 69.3 <2 <a <2 28
156617 40-41.888 -113.548 -3~ - 193 <2 <10 29 12 <1 27.0 <2 <a <2 28
156618 40-41.873 -113.577 -3-01- 0.99 <2 <10 35 24 <1 Slel <2 <4 <2 38
156619 40-41.873 -113.580 -3-01-~ 2.00 <2 <10 37 12 <t 68,4 <2 <4 <2 a3
156620 40-41.877 -113.£51 ~-2- = 1.23 . 2 <10 36 16 <1 31.1 <2 € <2 3s
156621 40-41.878 -113,553 -2-01~- 1.33 3 <10 23 12 <1 47.1 <2 <4 <2 29
156623 40-41.887 -113.528 =-2- - 2420 <2 23 10 13 <} 1%5.6 <2 <s <2 69
156625 40-41.891 -113.,528 -3- - 1.71 <2 <10 32 19 <1 46.8 ' 3 <s <2 61
156626 40-41.887 -113.€34 =3~ = 2¢54 2 <10 22 15 <i 22.6 <2 L] <2 T2
156627 40-41.895 -113,%53 -3- =~ . 292 <2 - <10 24 18 <1 3.0 <2 ‘<4 <2 63
156629 40-41.921 -113,529 ~-3-01-~ 8.83 3 <10 70 20 . <1 86.7 3 <a <2 57
156631 40-41.902 -113,507 -2~ - - 1682 s <10 14 20 <1 6262 5 S <2 37
156632 40-41.909 -113.515 -3~ -~ 1«57 2 <10 22 28 <1 45.9 2 <4 << 60
156633 40-41.931 ~113.536 -3- =~ 0.93 <2 <10 S8 22 <1 5617 2 <a <2 $S -
156638 40-41.917 -113.466 -3~ =~ ' 0.62 <2 <10 <a 10 <1 16.9 <2 <4 <2 77
156639 40-41,936 -113.516 -3- - 0.93 <2 <10 9 16 <1 27.2 2 <4 <2 S8
156641 40-41.936 -113.516 -3-01~- Sel6 <2 <10 41 21 <1 77.¢ 2 <4 126 52
156642 40-41.936 ~-113.516 -3-01- 2.63 <2 <10 37 23 <1 S2a.1 <2 <a <2 56
156643 A0-%858% 4 —33¢s 088 -2 - 2.67 3 <to0 53 S1 <1 56.5 <2 <a <2 (1]
156648 40-41,906 -113,.¢95 -3-01~ 133 <2 <10 S1 24 <1 43,2 <2 <4 <2 53
156689 Aa0-31.897 ~113.706 —-3-01~ 2435 . <10 45 8 <1 42.8 2 L <2 3S

TABLE A-V. Analyses of water samples
4-a
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RAFT RIVER WATER SECTION 2 OF 3

OR SAMPLE 3 L1 “G MN MO NA NI P 4 s SF T R v N
NUMBER (PPY) (PPB)  (PPN) (PPB) (PPB) (PPN) (PPB)  (PPB)  (PPB) (PPM) (PEB)  (PPB) (PPE) (PPB) (PPB)
156542 1.7 3 4.5 <2 <4 6.2 -8 <40 <1 6.9 120 <2 <s . <1 <a
156543 2.8 7 . S.6 a 14 7.9 < <a0 3 So € 1E8 . a . - <
156544 1.5 IS 1.5 3 <a 4.1 S - <a0 2 a2z . 3z R a - .3 <a
156545 0.5 <2 0.7 <2 - < 241 <a <a0 <1 2.9 23 R Y <1 <
156547 0.5 <2 0.6 <2 <a 2.3 <a <40 <1 2.1 22 <2 <a <1 <
156548 0.7 2 1.3 <2 <a 3.5 <o <80 < 3.7 36 <2 <a <1 <o
156550 13 3 4.0 <2 <4 13.6 <3 57 <1 6.9 78 <2 <4 <1 <4
156551 0.8 <2 1.0 <2 <a 3.0 < <40 <1 2.5 21 <2 <a 1 <
156553 11 2 2.0 <2 <4 6.9 <a <40 <i 47 50 <2 < < 12
156555 0.9 2 1.2 <2 <a 3.9 <s <40 Q 3.9 26 <2 <a < ca
156558 2.1 3 €3 <2 . < 9.5 < <a0 <1 8.0 169 <2 <é < <a
156559 1e1 2 3.6 <2 <a 5.2 <a <80 <1 4.0 108 ° <2 <o 3 . <e
156561 0.6 2 2.5 <2 - 13 5.0 < <40 <1 3.0 57 C <2 <a <1 <8
156563 1.3 <2 Ze S <2 8 3.6 < <a0 <1 3.2 72 s < < <
156565 1.0 2 1.8 <2 <a 3.0 8 <40 1 Z. %6 <2. < <1 <o
1156566 0.3 - <2 0.5 <2 <a 1.4 <a <40 <1 0.7 12 <2 <« o« <

156567 0.4 <2 0.9 <2 T<a 1.5 <a <a0 <1 1.4 27 <2 <s <i <s
156570 2.9 2 3.6 <2 9 2.8 <o <40 <1 Zel £2 <2 <a a <4
136571 0.6 3 1.7 <2 10 8.8 <a <80 <1 - 332 < <a <1 <s
156572 - 5.7 2 3.0 621 . <a 4.6 <a a7 <1 601 77 <2 <s <1 <a
156574 3.8 7 €.8 <2 10 1647 6 67 <t 13.5 137 <2 < 1 <
156577 . a.8 10 8.6 2 <8 30.9 <a a0 <1 12.€ 2¢7. <2 6 1 <s
156582 e, 20 20.7 <2 7. 57.0 <4 <a0 <1 1843 as9 <2 <s <1 6
156595 3.7 9 9.3 <2 6 21.5 <a 90 <1 88 159 <2 < <1 <
156596 0.5 2 2.5 <2 . <s 6.5 <a <s0 < 4.2 45 <2 <a < <
156597 2.5 ? 8.8 2 12 18.3 <a <a0 <1 €.9 242 <2 <a < <e
156599 1.0 10 1ttt <2 . 23.9 <a <ao < 6.5 186 <2 < <1 <
156600 0.7 a 2,3 2 <a ta.7 <4 <40 <1 $.7 T <2 < <1 <s
156604 a.3 i0 e.1 <2 <a 22.6 <s <80 <1 1€6.0 2¢7 <2 5 o <4
156607 1.8 8 5.6 <2 <s 22.2 <a 123 <1 12,8 12 <2 <a <t <o
156608 0.9 7 €.2 <2 <a 21.4 <4 <0 <1 9.0 127 <2 <A <1 <
196610 2.5 16 12.8 <2 <a a2.8 <a 76 <1 1242 3¢5 <2 <a 1 <
156611 0.8 a4 7.6 <2 <s 14.8 <a <a0 <1 4.8 140 <2 < <t <
156612 1.6 9 €.6 <2 9 25.2 <s <a0 <1 4.8 313 <2 . 1 <o
156615 2.3 7 .7 <2 52 35.3 <a ‘<80 <t 6.3 282 <2 <a <1 <a
156617 1.8 s 5.7 <2 <a 21.6 <a <a0 <1 t.2 13a <2 <a <1 <a
156618 2.5 5 €46 a <a 18.8 <& <a0 <1 6.6 182 <2 <a <1 <e
156619 3.s 6 Se 6 <2 <o 23.9 <a <40 <1 5.8 219 <2 <a <1 <a
156620 1.9 6 P <2 <a 25.9 < <ap <1 6.5 1€2 <2 < 1 <a
156621 2.0 . 5.8 <2 <a 19.5 <s <a0 <1 £.9 182 <2 <s 1 <8
1356623 1.4 4 2.8 <2 <a 18,5 <8 <80 <1 a.7 92 <2 < <1 13
156625 1.8 6 e 2 < 6 25.4 <a <ao0 <1 4.8 210 <2 <4 < <a
156626 1.6 . s 4 <2 <a 16.4 4 <aQ o« 4.8 123 .o<2 . <a ) <
156627 262 6 5.6 <2 <a 23,1 <a <a0 <1 545 ‘157 <2 RO <1 <s
156629 1.6 13 15.5 <2 6 7041 <4 - <40 .o< 4.4 309 <2 <a S <a
156631 1.8 5 10.5 <2 . 4 18,7 5 <40 <1 2.8 247 <2 <e 2 T s
156632 1.7 6 9.7 <2 a 16.5 . <a <80 <1 €.l 172 <2 <a <1 <a
156633 1.7 13 1441 <2 s 82,2 <s <a0 <1 5.8 307 . <2 < <1 <
156638 0.9 2 3.8 @ <a Te? ‘<8 <40 <1 2.5 . 7a <2 <a <1 <a
156639 1.3 s 5.8 <2 <a 11.6 <a <0 < 2.7 162 < <a <1 <e
156641 1e8 11 28,2 <2 <a 69.1 <a <a0 <1 2.2 162 <2 <a <1 s
156642 1.9 9 12.6 <2 <8 33.5 < <40 To< 3.2 aar <2 <4 <1 <
156643 3,2 12 Sa7 <2 <a 35,5 <4 <a0 <1 12.¢ 2svr <2 < 1 <e
156648 1.9 13 12.9 <2 < 34.0 <a <80 <1 11.2 20e <2 < <i <a

156649 2.0 13 1.0 <2 9 32.5 . <4 <40 <1 6.2 182 <2 8 1 14

TABLE A-V. Aha]yses of water samples
4-b
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0/ SAMPLE
NUMBER
156542
156543
156544
156545
156547
156548
156550
156551
156553
156555
156558
156559
156561
156563
156565
156566

.186567
156570
156571
156572
156574
156577
156582
156595
156596
156597
156599
156600
156604
156607
156608
156610
156611
156612
156615
156617
156618
156619
156620
156621
156623
156625
156626
156627
156629
156631
156632
156633
156638
156639
156641
156642
156643
156648
156649

RAFT RIVER WATER

IR
(PPB)
<2

PH

EC AS
(PPM) (PPB}
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
€05
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5S
<0.5
1.0
leda
<0.5
<0.5
<0.5
<05
<0.5
0.5
0.5
0.5
0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.6
0.7
<0.5
0.8
<0.5
<0.5
<0.5
<0.5
<05
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

SE
(PPB)

0.4

0.4
<0+2

0.2

0.3
<0.2
<0.2

0.9
<0.2
<0.2

0.3
<0.2
0.2
<0.2
<0.2
<0.2
<0.2
<0.2

0.3
<0.2
<0.2

0.3
<0.2
<0.2
<0.2
<0.2
<De2
<0.2

0.3

0.3
<02
<0.2
<02

0.3
<0.2
<0.2
<0.2

0.8
<0.2
<0.2

0.6

0.3
<0.2
<0.2
<0.2
<0.2

0.3

0.3
<0.2
<0e2
<0.2
<0.2
<042
<0.2
<0.2

S04
(PPM)
<5
<5

59
23

24
36

cL
(PPN)

<10

<10

T=AK
(PFM)}

<i0.

<10
<io
<i0
<10
<io
<10
<10
<10
<10
<10

<10 .

<10
<10
<10

<10

<Lo
<10
43
69
167

BTDS

54,40
92.90
24.90
17.60
17.90
23.00
48.80
21.20
.31.20
23.e0
80.00
81.00
89,00
37.30
28460
13.10
19.90
45.40
96. 80
45.50
127.70
191.70

381.90.

15370
44.80
143.10
175.50
T4.70
175.00
148450
153.80
265.90
132.90
200. 40
215.90
104.30
123.60

170.20 .

126410
134.30

65450
136.00

82.60
119.40
416430

108.70 .

115.40
220450

43.40

75.70
407.70
195430
205450
212420
233.50

ATDS

TABLE A-V. Analyses of water samples

4-c

BTDS

ATDS

BC

[\

SECTION 3 OF 3

Ca + K + Mg + Na + Si + SO

‘BTDS + total alkalinity

bicarbonate anion

4

+ Cl



A VA

NUMBER
156652
156657
156660
156664
156667
156668
156569
156670
156671
156674
156677
156685
156686
156687
156690 -
156692
156695
156696
156703
156711
156713
156718
156723
156725
156732
156733
156736
136748
1567436
156748
156753
156755
156757
156759
156762
156768
156766
156770
156780
156786
156788
156793
156795
156797

156799

156811
156820
156822
156823
156826
156829
156831
156833
156838
156841

RAFT RIVER W®WATER
OR SAMPLE DO, O.

ST LAT

40-41.6884
40-41.,849
40-41.852
40-~41.893
40-+41.889
40-41.883
40-41, 891
49-41.885
40-41,.,879
40-41,939
40-41.934
40-41.853
40-41., €61
40-31.864
ap-41.891
40-41.903
40-41,.886
40-41 .898
40-41.997
40-82,172
40-42.175
40-42.199
40-42,.196
40-32.196
40-42.375
40-82,375
40-424343
40-42.078
40-42,009
40-42,032
40-42,109
40-42.139
40-42.150
40-82.,162
40-42.160
40-42.,194
40-42.194
40-42,223
40-42.315
40-81.679
40-42.302
40-41,5549
40-41.956
40-42,.102
40~-42, 086
40-41.627
40-42.355
40~42,359
40-42,363
40-<42.372
40-~41.839
40-~-41.827
40-41.816
40-41,861
40-42,166

E. SAMPLE

LONG
-113.685
-113.573
-113. 550
-113.596
-113.€09
-113.€12
-113. €21
-113.627
~113.6€43
~113.697
-113.696
-113.787
-113,799
-113.799
-113.809
-113. 811
-113. 795
-113.798
-113.528
-113. €55
-113.636
~113.€96
-113. €92
~113.692
-113,€37
-113,€27
-113,560
~113.821
-113,€03
~113,€03
“113.777
-113.792
-113. 798
~113.808
~113.759
-113.754
-113.743
-113.588
-113. €34
“113.739
~113.€38
-113. 2317
~113,309
-113.729
-113, 788
“113.692
~113.€19
-113. €25
~113.617
~113.618
-113.801
~113.€51
~113.775
-113.770
~113.715

NUMBER v
L Ty REP (PPB)
-3-01- 1.47
~2-01- 0.46
-3- - 0.50
-3-01- 1.25
-3- - 1.20
-3- - 1.67
-3- - 0e93
-3-01~ <0429
-2-01- 0.87
-3-01- 6.98
-3-01~ 3.59
-3-01- 1.07
-2-01- 1.39
-3- - 2.05
-3- - ‘0,75
-32-01~ 0.62
-3- - 4,60
~3-01- 1.63
-3-01- 13.93.
~-3-01- 0.48
-3- - 0.95
-2-01- 0.52
-3- - 0.50
-3- - 0.50
-3~ - 0.60
-2- - 0.45
-3- - 0.56
-3-01- 2.19
~3-03- 3.06
-3- - 2.19
-3- - 2433
-2- - 4,34
~3- - 3.27
“3- - 2.48
-3- - 156
-3- - 0.59
-3- - 2449
-3-01- 0.26
~2-01- 0.27
-3-01- 0.50
-3- - 0.29
-2- - 5.08
-3- - 4.09
-2-01- 1.64
-3~ - LYY Y]
-3- - 11.21
-3-01- 0.70
-3- - <0.20
-2~ - 057
~2-01- 0.59
-3~ - 1¢72
~3- - 7.69
-3-01- 0.93
-2~ - 6.73
-3- - <0.20
TABLE A-V.

AG AL
(PPB) (PPB)
a <10
<2 <10
<2 <10
<2 <10
<2 <10
2 <10
<2 <10
<2 <10
<2 <10
<2 <10
. <10
3 <10
2 <10
<2 <10
<2 <10
<2 <10
2 <10
<2 <10
<2 <10
2 <10
2 10
<2 a2
3 <10
2 <10
<2 <10
2 <10
3 <10
<2 55
? 12
<2 26
3 13
3 <10
2 16
<2 1a
<2 - 34
2 23
2 as
Iy 22
2 10
3 22
2 24
2 <10
s <10
6 44
3 98
<2 15
<2 <10
<2 14
<2 <10
<2 <10
<2 <10
3 <to
<2 aa1
<2 <10
<2 <10

Analyses of water samples

{PPB)}

5-a

B

46

BA
(PPB)
13
12
25

8E
{ppPB)
<1
<1
<1t
<1

A

A

cA
(FPM)
34.0
1.4
4446
5€e1
62e5
a1.¢
Sa.z
15.2
59.4
65, €
55. 2
616
6.0
6% S
35.3
314
23.4

12023

7€e8
3.1
7.0
1l1e4

1,8

2e €
2.3
32.2
5%
S8
5€.5
45.6
41,2
S51.8
74,9
S57.2
46.2
18.0
17.¢
23.0
2.3
39.0
4.2
15.8
17.4
15.%

11.7°

26.2
53«5
9.6
6.0
T 6a 8
8.2
70.1
2444
a5
23.8
21

co

(PPB)

<2
2
<2

<2

AAA AAA A .
MRONWNANRNRNNMNRDONDNOND WD WWSN

A A
LU

SECT ION 1 OF
CF [4V]
(PPB) (PPB)
10 <2
<a <2
<a <2’
<a <2
‘<4 <2
<a <2
<a <2
<a <2
<4 <2
<a <2
8 <2
7 <2
183 ‘30
<4 <
<4 <2
<4 <2
<, <2
<4 <2
<4 <2
<a <2
<s <2
< <2
<a <2
<4 <2
<4 <2
L) <2
s <2
<4 <2
<a <2
<a <2
<4 <2
<e <2
<4 <2
<e <2
<a 2
<a 2
<e <2
<4 2
< <2
<a <2
<4 <2
€ <2
k4 <2
<a <2
<a <2
<4 <2
<a <2
<A <2
<o <«
<a <2
<a <2
<a <2
<a <2
<4 <2
<4 <2



-8Le-

OR SAMPLE

NUMBER
156652
156657
156660
156664
156667
156668
156669
156670
156671
156674
156677
156685

156686

156687
156690
156692
156695
156696
‘156703
156711
156713
156718
156723
156725
156732
156733
156736
156744
156746
156748
156753
15675S
156787
156759
156762
156764
186766
156770
156780
156786
156788
156793
156795
136797
156799
156811
156820
156822
156823

-196826.

1560829
156831
156833
156838
156841

RAFT RIVER WATER

3
(PPM)
1.6
1.8
2.3
1.0
0.9
1e8
2.9
l.8
0.6
3.3
3.6
0.8
0.2
2.8
1.8
1.8
7.9
1.6
Se2

-

-

NG
{PPM)
10.1
3.8

642
Sed
€3
8.9
4.0
A7
153
14,6
10.0
2.8

21.2

2.4

18.2
10.9

10.2

1.6
2.0
27.3
€.0
1.9
3.9
0.9

MN MO NA
(PPB) (PPB) (PPM)
<2 <a 32.8
<2 <s 18.0
<2 8 29.9
<2 [ 17.5
<2 <a 17.4
<2 S 28.5
<2 <a 31.5
5 < 2044
<2 6 847
<« <s 5543
<2 <a 31.8
<2 8 10.1
1019 5 1.7
<2 9 18.6
e - e 1241
<2 - <a 13.0
<2 8 21.8
<2 <4 ' 1248
<2 6" 70.8
<2 <4 3.1
<2 <a 4.9
[y <8 3.7
< < 3.1
<2 . <a 2.5
<2 <4 1.7
<2 s 2.8
<2 s 2.8
<2 <A 4.8
<2 <4 18.1
<2 <s 10.5
<2 <e 23.5
<2 <4 38.3
<2 <a 29.3
<2 <a 20.5
<2 <a 7.2
<2 < 4.0
<2 <s 4.1
<2 < 0.8
<2 a 1.9
F <s 4.3
<2 <a 2.5
<2 <a 12.9
<2 <a 12.2
<2 <s 112
<2 <a 20.9
< < 25.5
<2 <a 642
<2 <a 8.5
<2 <e Se3
<2 - <8 - 645
266 14 29.4
<2 <3 11.0
<2 <a 7.8
<2 b4 12.3
<2 <a 1.9

TABLE A-V. Analyses of water samples

NI
(PPB)

<s

<a
<4

<a
<4
<4
<8

<4
80
<e
<4
<s
<4
<4
<4
<4
<a
<a
<e
<s
<s

<4
<s

<4
<4

<a
<4
<4
<4

<4

<4
<4

<4
<4
<4
<a
<a
- €8

<8
<4
<4
<4

[~

(PPB)

5-b

<40
<a0

a0
<40
<aQ
<80
<40
964
<40
<40
<40
<40
359
<40

<40
<a0
<40
<a0
<A0
<30
<40
<a0
<40
<40
<40
181
<40
<40
<40
<40
<ao
<ao0
<40
<40
<40
<40
<40
<40
<a0
<40
<40
<40
<40
<a0
<40
<40
<40
<40
<40
<40

‘<40

<40
<40
<40

A A A
- e e b e e

10e2
10.2
Je2
S.0

3.7

0.2
11.0

8.4
Se1
10.5
18.1
4.6
5.8
4.5
4.6

1.5
2.8
ie0
Eed
13.2
12.7
1E. 4
20.2
16.0
L€t
10.0

1e2

1¢e1
14.4

1ze7
3.2

SECTION 2 OF 3
v v N
tPPB) (PPB) (PPBI
7 1 7
<a 1 <8
<4 <1 (< )
<a <1 <
<a <1 <a
< < <e
<a <1 <s
<4 <1 <a
<4 <1 <s
<4 <1 <a
11 1 <o
4 1 <a
147 11 66
< 1 <e
<a <1 <e
<4 <1 <o
7 1 <4
<a <1 <
<a <1 31
<a 1 <
5 1 <e
<4 <1 <A
<4 1 <s
<s 1 <e
<4 <1 <e
s 1 <
<o <1 <4
<e <1 <e
<8 <1 <
<a <1 <s
<4 <1 <4
7 1 <e
7 <1 <o
<& < <e
< <1 <e
. <1 [
<4 <1 <4
<a 1 <
<4 <1 <
[} ) L
<A <1 <e
<4 1 <e
e 3 <a
8 1 <s
<4 <1 <a
<a <1 <6
<4 <1 <a
<a <1 <a
<a <1 <e
<a 1 <
< <1 <a
<4 <1 10,
<4 <1 <a
< <1 <
<8 <1 <&



-6L¢*

OR SAMPLE

NUMBER
156652
156657
156660
156664
156667
156668
156669
156670
156671
156674
156677
156685
156686
156687
156690
156652
156695
156696
156703
156711
156713
156718
156723
156725
156732
156733
156736
156744
156746
156748
156753
156755
156757
156759
156762
156764
156766
156770
156780
156786
156788
156793
156795
1356797
156799
156811
156820
156822
156823
156826
156829
156831
156833
156838
156841

RAFT RIVER WATER

ZR
{(PPB)

PH ec AS
(PPM) ' (PPB)
<0.5
0.5
<05
"€0.5
<05
<0.5
<0.5
<0.5
1 €045
<0.5
<0.5
0.8
0.5
1.6
<0.5
<0.5
<0.5
<05
1.5
<05
<0.5
<0.5
<0.5
<0.5
0.5
0.5
<0.5
0.5
0.5
<D.5
0.9
2.0
1.0
1.0
<0.5
<0.5

<0.5
<045
<0.5
<0.5
<0.5
0.5
<0.5
0.6
1.3
<0.5
<0.5
<0.5
<0.5
143
€0.5
0.6
<0.5
<0.5

TABLE A-V. Analyses of water samples

SE
(PPB)
<0.2
0.3
0.3
0.2
<0.2
0.2
<0.2
<0.2
0.3
<0e2
<0.2
<02
0.8
0.3
0.2
<042
0.2
0.3
0.2
<0.2
. <042
‘<0, 2
<0,2
0.4
<0.2
Q.2
0.2
0.5
0.3
0.4

<0.2
<De2

S0a
(PPM)
21
9
15
6
<5
5
9
<5
6
e3
31
9
. <S
9
9
11
7

L
(PPM)

&-

T=AK
(PPM)

c

87YDS

177440
88400

162430

14050
133.40
145420
187.70

81420
115160
356070

262,00

136.20
34,51
175.10
87.80
87.70
124.80
68. €0
393.90
20,60
31.50

35.20°

25.70
21.70
53.80
27 70
21.00
84.80
120.40
90,50
150.00
220.00
164,70
126.90
48,90
42430
50450
13.80
55,20
24.60

32.80.

61.50
55480

49440

113. €0
173.20
29410
29.40
25460

30.30.

237.30

73.70

34.40
77.30
16050

ATCS

BTDS

ATDS

BC

SECTION 3 OF '3

Ca+K+Mg+Na+Si+5S0,+Cl

4

BTDS + total alkalinity

bicarbonate anion



-0¢¢-

NUMBER
156849
156858
156861
156515
158517
158521
156522
158536
158538
158542
158544
158545
158546
158548
158550
158556
158562
158566
158569
158571
150572
158575
158378
158584
158585
153593
158597
158603
153605
158607
158609
158613
158616
158620
158623
158627
158630
158631
158634
158637
158640
158642
158647
158657
158660
158662
158664
158666
158669
158678
158680
158682
158695
158698
158707

RAFY RIVER WATER
OR SAMPLE D. O

ST LAT

40-42,291
40-82.177
40-42.161
40-81.676
30-41.671)
40-41.956
40-41.952
40-41.780
30-41.783
40-41.791
40-41,784
40-31.775
40-31.775
40-41.787
40-41.859
40-41,.855
40-41.856
40-31.857
40-41.855
40-41.855
40-41.862
40-41.862
40-41.887
40-a1.854
40-41,861
40-41.742
40-41.739
40-41.728
a0-41.728
40-81,744
40-41,743
40-41.741
40~41.980
40-41,977
40-41,965
40-41,950
40-41,948
40-41,767
a0-a1,772
40-41,778
40-41.778
40-41,778
a0-41,762
40-41,931
40-41, 736
40-81,782
40-a1,.741l
40-41,749
a0-41.901
40-81,712
40-41,712
40-41,.880
a0-41,.688
40-41.967
40-41,958

Ee SAMPLE

LONG
-113.543
-113.692
-113.712
-113.778
-113.785
-113.846
-113, 848
-113. 671
-113.684
~113.,€92
-113.702
-113.703
-113.719
-113. 722
-113,509
-113:495
-1123.456
~113.469
~113.394
-113.417
-113, 425
-112, 4827
-113,€85
-113. €45
-113.621
-113.722
-113,7324
-113.766
-113.766
-113.,773
-113,773
-113,.7a1
-113,834
-113,825
-113, 817
~113,804
-113,791
-113, 768
-113.772
-113,786
-113,7s8
-113.751
-113,755
-113,776
-113, 700
~-113,705
-113.705
-113,¢€83
-113.621
“113.714
-113. 718
~113,851
-113,791
~113,€59
-113, 541

‘NUMBER [V}

L Ty REP (PPB}
-3-01- 27.93
-3-01- 191
-2- - 1.73
-2 - 3.81
-3- - 6.55
-3-01~ 5.86
-2~ - 4.20
-3-01~ <0.20
-3-01- 0479
-3-01~ 1.88
-3- - 0.97
-3- - 1.05
-3-01- <0.20
-2-01- 0.53
-3-01- 1.76
-2- - 2041
-3- - 0.31
-3- - 0.77
-3- = 0.65
-3-01~ 43.108
-3- - 190
-3- - 0.63
-3- - 1.07
-2-01- 1.95
-3- - 0.92
-3- = 13.51
-2-01- 6.14
-3~ - 4.22
-3- - 8404
-3 - Te 66
-3- - 10.91
-3- = S5.74
-3-01- <0.20
-d- - <0.20
-3- - lal2
-q- - 1.88
- - 1.85
-3-0t~ 11.59
-3- - 1.90
-3 - 2.35
-3-01-~ 10.81
-3~ - 0.98
-3- - 6.63
-3-01- 0.58
-3- - 0.27
-3~ - 0.62
-2 - .72
-3- - 1.98
Ll - 2409
-2 - 1.30
~2-01-~ 8.98
-3- = 0.85
-3- - 12.63
-3 - 4.53
-3- Y 5457

TABLE A-V.

AG
{(pPB)

<2

2
2.

14

7

k4

AL
(PPB}
<10

B
(PPB)
<8
<a
<8
51

8A

(PPB)

]
22
23
27
63
12
16

Analyses of viater samples

6-a

EE
(FFE)}
<1

(]
(PPN)
20. ¢
206
8.5
0%
[IPRY
101.7
ad.0

4eS

9.8
43.2
49.0
S5€.0

Se4
12.1
2002
25.7

7.6
24.5
19.3
43.6
16. €
213
65.4
80.¢
37.%
417
19.3
23. 2
20.8
2643
Si.¢
22.1

946
15.9
15.2
46.8
38.2
37.2
191
15.0
2€. %
16+ 4
20.5
27,1
4Se7
18.6
19.2
48,2
48,1
115
14.%

S5
27.4
T7.%
4€8.0

co
tPPB)

<2

2
<2
<2

2
<2
<2

3
<2

SECTION | OF

CR
{PPE)
<
<a
<4
<a
<
<
<a
<
<a
6

<4
<4
<4
<4
<4
<4
<4
<4
<4

.
<a
<4
<4
<a
<&
<4

<
<a
<a
<a
<a
<a
<4
<a
<a
<4
<a
<a
<4
<a
<

L}
<&
<a
<a
<4
<
<4
<a
<a
<a
<a
<4

[4Y)
tPPB)

3 .
FE
terPe)
40
<10
<10
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OR SAMPLE

NUMBER
156849
156858
156861
158515
158517
158521
158522
158536
158538
1585482
158544
158545

158546

158548
158550
158556
158562
158566
158569
158571
158572
158575
158578
158584
158585
158593
158597
158603
158605
158607
158609
158613
158616
158620
158623
158627
158630
158631
158634
158637
158640
158642
158647
158657
158660
158662
158664
158666
158669
158678
158680
158682

158695

158698
158707

RAFT RIVER WATER

3
(PPY)
2.6
2.6
1.8
2.3
1.6
2.3
1.5
2.8
0.6
1.6
2.7
1.5
1.0
1.1
1.7
1.8
0.6
2.7
1.6
2.0
1.5
2.6
2.4
0.8
2.4
2.6
2.3
3.6
3.2
4.3
4.3
3.7
1.9
2.1
2.3
1.2
1.3
4,5
2.2
2.3
1.5
2.4
2.8
13.5
3.0
2.6
2.8
2.9
6.9
1.7
1.9
1.5
3.7
8.7
3.3

Lt
(PPB)
3
<2

A

S .
PRPWUWNDIDWUWUNSLSVNIDDVOROUWNPHNNNDPEVNDOUWUUNONNWNNPONG NV NW

-

-

-
® &

21

NG
(FFEN)
2.0
1.5
2.0
.8
1443

3.6

14.9
17.2

NN MO

(PPB) (PPB}
<2 <a
<2 <4
2. s
2 . <8
<2 S
<2 r
2 <a
3 <a
<2 5
<2 21
2 <4
<2 <4
<2 <a
<2 <4
2 <4
3 <a
<2 <4
75 <4
<2 <a
3 <a
2 <a
132 <a
<2 <4
2 13
<2 <
<2 <4
<2 8
<2 <a
<2 <8
<2 <4
<2 10
<2 <4
<2 17
<2 17
<2 6
2 6
<2 <4
<2 <a
<2 <4
<2 5
<2 i6
<2 <s
<2 11
[y Y
<2 7
<2 <a
<2 <4
<2 10
<2 <a
<2 <s
<2 <4
<2 <e
<2 <4
<2 <a
7 <a
TABLE A-V,

NA
(PPN)
9.6
3.1
4.1
13.2
18,7
19.3

2.4
4.3
24.8
17.8
18.3
7.5
7.2
14,0
171
6.6
23.5
15.7
27.7
7.6
15.6
27.0
32.8
15. 4
25.7

18.3
16.0
18.6
23.6
14.9
Ge2
Te6
6.7
‘3.2
8.4
21.2
16.5
12.5
2646
20.9
19.8
16,4

10.3,

9.8
15.7
17.2
30.4
10.5
10.9

6.6
2l.6
35.3
47.0

NI
(PPB)

p

PPB)

<a0
(OQ

<40

<40
<40
<40
<30

- <40

<40
<40
<40
<40

€40

<40
<40

<a0
<40
<40
<40
<a0
<40
<a0
<40
<30
<80
<40
<40
<a0
<40
<a0
<40
<40
<40

as

54

- €40

<40
<40
<40
<40
<480
<40
<40

<40
<40
<40

<40 -

<40
<40
<40
<40
<40

s1
(PPM)
Set
€.0
6.0
12.1
7.8
4.€
6.5
3,2
4.0
7.9
746
€S
7.1
8.7
643
ie 0
3.7
le8
€s1
7.0
d.1
4.6
10.2

12.4
107

S«0
12.3
11.9
1242
12.8
10.6
11.9
11«6
10.8

Tal
129
15.0
12.€
110
16.0
139
119
21«2

Se?
1401
10.0

€.3
1547

Sel

Sed

45

S.0
21.9
14.7

Analyses of water samples

fi-b

Sk
(pPB}

ae
" 'sa
12
120
31
117

za

az
131
Laa
128

L]

119

SECTION 2 OF 3

v
(PPE)
<4
<a
<4

LI

<a
<s
<a
<4
<a
18

7

<s
<4
<4
<4

<8

<s
e
<4

<
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OR SANPLE

NUMBER
156849
156858
156361
158515
158517
158521
158522
158536
158538
158542
158544
158545
158546
158548
158550
158556
158562
158566
158569
158571
158572
198875
158578
158584
158585
158593
188597
158603
158605
158607
158609
158613
1586106
158620
158623
158627
158630
158631
158634
158637
158640
1358642
158647
158657
158660
158662
158664
158666
158569
158678
158680
158682
158695
158698
158707

RAFT RIVER WATER

ZR

PH BC AS
(PPN} (pPB)
0.6

0.5

<0.5

<0.5

<0.5

0.8

1.0

<0.5

<0.5

<05

<0.5

<0.5

<0.5
<0.5
0.7

<0.5
<0.5
<0.5
<0.5
<0.5

0.6
€045
<0.5
<0.5
<0.5
<0.5
<0.+5
<0.5
<0.5
€0.S
<0.5
<05
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5°

<0.5
0.5
<045
<0.5

0.5
<0.5
<0.5S
<0.5
<0.5

16

1.0

TABLE A-V. Analyses of water samples

SE
XY
0.9
0.4
0.3
<0.2
<042
<0.2
0.3
0.2
<0,.2
0.3
<0.2
<0.2
0.2
0.2
<02
0.5
<0.2
<0.2
0.2
<0.2
<0.2
<0.2
0.3
0.3
<0.2
<0.2
<0.2
0.2
<0.2
0.2
0.2
0.2
<0.2
<0.2
<0.2
0.2
<0.2
<0.2
<0.2
0.2
0.2
<0.2
<0.2
0.6
0.5
<0.2
<0.2
0.3
0.2
<0.2
<0.2
<0.2
€0.2
<0.2
<0.2

T-AK - 8TDS

{(PPM) -
5350
46.80
30.90
85.40
137.50
248.60
101.40
27.00
42,60
149,80
145.90
146060

41.70°

56.30
89.70
8le40
33.50
97.20
77.50
189.20
58.%0
T2.00
179.20
212.80
104.00
178490
7940
97.50
106.30
109. 80
149,80
87.50
40.80
51 .80
53.60
69«90
7840
153.10
82.50
66.70
126.80
89.40
98.30
. 127 .40
105. 80
89.80
95«30
135.80
177.00
58470
63.00
37.80
114,00
268430
186420

6-cC

ATOS

BTDS

ATDS

BC

SECTION 3 OF 3

Ca + K+ Mg+ Na+ Si+ 304 + Cl

BTDS + total alkalinity

bicarbonate anion



-€d¢-

RAFT Rl VER WwATER

OR SAMPLE DOe O Zo SAMPLE

NUMBER
158708
158712
158717
158719
1587233
158736
158740

ST  LAT LONG
40-41.949 -113.567
aD-41.817 -113.€18
40-41.812 -113.587

40-41.,821 -113.€a8.

40-41.,896 -113.,200
A0-41,538 -~113,267
40 -81.937 -113.281

NUMBER V]
L TY REP (PPB)

[ T T B |
W oWt mlulu(r

-y 4.00
- . .13
- 5.36
- 1. 60
- 2.86
- 3.12
- 2.03

TABLE A-V.

" AG
(PP8)
<2

2
<2

6

10
<2
<2

Analyses of water samples

AL
(PPB)

29
25
12
<190
11
<10
<10

- (PPB)

8

113
64

- 55

7-a

44
56
67

27

BA
(PPB)

8g

(PPB)
<1

ca
(PPM)
105.23
8leS
7Je S
738
64.9
37.€
2e.5

co
{PPB)

<2
G-

<2

<e

7

<2

S

SECTION 1 JF

CR
(PPB)
<a

[

" <a
<a
<a
<4
<a

v
(PPB)
<2

3
“FE
(PPB)
16
15
1
12
<10
13
<10
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OR SANMPLE

NUMBER
1sa708
158712
158717
158719
158733
158736
158740

RAFT RIVER WATER

K.
(PPM)
6.7
4,3
3.1
2.8
2.5
4.0
2.0

NG
(PPM}
2402
12.8
10.7
12.8
l4.4
Se 2
6.6

N MO
(PPB) (PPB)
L3 <4
7 <4
<2 7
<2 <8
<2 <a
2 . e
<2 <a

TABLE A-V. Analyses of water samples

NA
(PPN)
a9.7
34,1
33.8

2861 .

37.9
27.6
19.7

N1
{PPB) (P
<a .
<4

<4
<4

7-b

P8)

<40

<40
<40
<40

42
<40

sC
(PPB)
T<3

<
<1

<1

£l
(PPM)
20.0
12.6
Se3
Se 8-
7.0
7.3
Cod

Sk
(PPB)
545
307
268
252
224
282
1ol

TI
(PPB)

SECTION 2 aF

(PP

v
8)
<a
12
<a
<
<a
<4
<a

Y
(PpPa}
<1
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RAFT RIVER WATER " SECTION 3 O0F |3

OR SAMPLE .+ ZR PH .- BC s SE S04 cL T-AK 8vDs >.nf§s
NUMBER ° (PPB)} (PPM) (PPB) (PPB) (PPM) (PPN)  (PPM) .
158708 ’ 2 2.2 <0.2 32 ‘198 - 433.90
188712 8 . 07 <0.2 3 77 . 237.70.
‘158717 <2 ) - <0.5 <0.2 19 73 ‘ 221.40: .
158719 <2 <0.5 0.2 - <5 -T2 202.90
158733 : 3 2.8 1.8 20 XA 214.70
158736 <2 <0.5 <0.2 22 72 180.90
158740 <2 <0 .5 ©0.2 " 12 3s : ‘107,20
BTDS = Ca + K+ Mg + Na + Si-+ SO4 + Cl
ATDS = BTCS + total alkalinity
BC = bicarbonate anion -

TABLE A-V.  Analyses of water samples
7-c



SAMPLE GEO. SAMPLE GFO, SAMPLE GEO. SAMPLE GEO .

NUMBER  CODE NUMBER  CODE NUMBER  CODE NUMBER  COBE
154478 PEA 154831  PeE 156574  PEE 158515 PGA
154481  PeA 154833 PEE 156577 PGE 158517 TSL
154483 PeA 154835  PEE 156582  PEA 158521 QAS
154485  PEA 154841 XE 156595  PEUN 158522 6CB
154492 PEE 154847  XE 156596  PEUN 158536 PGUN
154516 PEE 154848 WG 156597  PEUN 158538 PESS
154520 Q0 154854  QF 156599 PEUN 158542 PESS
154522 PEA 154855  PgA 156600  PEE 158544 PSS
154527  PESS 154858  PEA 156604 QO 158545 6CB
154530  PESS 154860 WG 156607  €CB 158546  PEE
154538  PEA 154863 PGE 156608  €CB. 158548 PCE
154541 PEA 154865  PEE 156610 P6Y 158550  PGE
154548 PEA 154867 WG 156611 QP 158556  PEE
154546  TSL 154869  XE 156612 OP 158562 QO

154559 PEUN 154881 PGA 156615  PESS 158866 QO

154563 PGE 154891 PEE 156617 PEY 158569  PEE
154564  PCE 154893 PEE 156618 €CB 158571 PGE
154576 PGA 154902 PGE 156619  €MP 158572 PEE
154579 PEA 154908 TSL 156620  PESS 158575 Q0

154585  PEA 154913 PeA 156621  PEUN 158578 PGE
154588  PEA 154915 PGA 156623 PeY 158584 Py
154590  QAS 154917 PEA 156625  PEE 158593  PRO
154595  PGE 154918 PEA 156626  PGE 158597  PGA
154597  QAS 154921  PEA 156627  PEUN 158603 PEA
154599  PGA 154926 PEE 156629  €C8 159605  PEA
154600  PEA 154927 XE 156631  PGUN 158607  PGA
154602  PEA 156444 QF 156632 P6Y 158609  PEA
154604  QAS 156452 TVG 156633 €CB 158611 QAG
154610  PEE 156454  QF 156635  PEE 158613  €CB
154616  PEE 156455  QF 156638 PEE 158616  6CB
154617 PEE 156461 WG 156639  OP 158620  €CB
154621 QO 156463 WG 156641 0P 158623  PEA
154623 Q0 156467  &MP 156642 0P 158627  6€CB
154625  PEA 156474 WG 156648  PEUN 158628  PEA
154627 PESS 156475  XE 156649 PGUN 158630  €CB
154681 NS 156476 XE 156652 PEUN 158631 €CB

154682  €NS 156477 WG 156657 P6SS 158634 PGA
154683  QF 156478 XE 156660  6C8 158637 PEE
154684 MM 156479 XE 156660 = EMP 158640  PEE
154685 MM 156480  PRO 156667  6CB 158642  PGA
154686 MM 156484 DC 156668  PESS 158647  PEA
154687 MM 156486  DC 156669 QO 158657  PEA
154688 WG 156489  XE 156670  PEY 158660  PGA
154689 WG 156490  XE 156671 PESS 158662  PEA
154690  PEE 156491 WG 156674  PEUN 158664 PEA
154691 PEA 156492 XE 156677 PEUN 158666  PEE
154693 PEA 156493 WG 156685  TSL 158669  PEE
154695  PEQS 156495 WG 156686  TSL 158678 PEA
154698 PETR 156496 WG 156687  TSL 158680  PGA
154700  PETR 156497 WG 156690  6CB 158682 PEA
154702 PEMI 156498 PEE 156692 QAS 158695  PGA
154704 0P 156499  PEE 156695  6CB 158698  PEUN
154706  PEE 156500  6NS 156696  PEA 158707 QAL
154708 Q0 156501  PGE 156703 PGA 158708 QAL
154710 Q0 156502  PSE 156711 WG 158712 QAL
154712 PEA 156503 WG 156713 WG 158717 PEA
154713 PEE 156505  PEE 156718 WG 158719 QAL
154715 PeMI 156506  QF 156723 WG 158733 QAL
154717 PEE 156507  QF 156725 WG 158736 QAL
154737 PEE 156508 WG 156732 XUN 158740  P€OS
154741 PeMI 156509 WG 156733 XE

154746 PEOS 156511 MM 156736 WG

154749 PEOS 156512 ZHS 156744 GN

154656  PEE 156513 CD 156746 MM

154766 QO 156514 ZHS 156748 QF

154768  PEE 156515 OP 156753 PGE

154771 PEMI 156516 €D 156755 MM

154772 PEMI 156522 PGE 156757 MM

154774 PEOS 156530 WG 156759 MM

154776 PEOS 156531 WG © 156762  PEE

154778 PEA 156533 6NS 156764 MM

154782 PEUN 156534 PGE 156766  €CB

154783 PEE 156536 W6 156770 PEE

154784  PGE 156542 6CB 156780  XUN

154786 ~ PEA 156543 EMP 156786  PEA

154788  PEA 156544 BNS 156788  XE

154790 WG 156545  PSE 156793 PGE

154791 ZHS 156547  PEE 156795  PGA

154793 PRO 156548 WG 156797 WG

154797  2HS 156550  PGE 156799 WG

154800  TVG 156551 WG 156811 PEA

154803 QF 156553 WG~ 156820  XE

154807  QF 156555 QU 156822 XE

154809  QF 156558 QU 156823 XE

154810  PGE 156559  GMP 156826 XUN

154811 QF 156561 20 156829  TSL-

154813 QF 196563 xE 156831 TSL

154815 XE 156565  XE 156833 6CB

154817 0P 156566  XUN 156838  6C8

154819 0P 156567  XUN 156841 WG

154822  €CB 156570 QU 156849 WG

154824 WG’ 156571 90 156858 WG

154826 WG 156572 6NS 156861  PEE

TABLE A-VI." Geologic unit code Index for water samples o -226-
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Figure A-1. Cluster analysis (dendrogram) of correlation
' matrix for water samples
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Table B-I, Summary statistics for sediment samples
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154428 40-41.941 -113.471 ~3-15 2.6 3.4 0.77 <2 6.2 33 700 2 16 8
154429 40-41.885 -113.612 -3-15 2.6 3.l 0.84 <2 6o 1 a3 740 2 lel -]
154430 40-41.889 -113.619 -3-12-4A 2.7 3.5 0.73 <2 6.0 21 750 2 15 14
154431 40-41.882 -113.635 -3-15- 4.4 4.5 0. 98 <2 648 29 910 2 1e2 8
154832 40-431.876 ~113.648 -3-15- 3.6 4.4 0.82 <2 6.2 25 820 2 1.0 9
154433 40-41.,865 —-113.644 -3-15— J.?7 3.9 0.96 <2 6.9 30 910 2 lel 9
ES4434 A40-41.850 -113.658 —3-15~ 4.2 3.9 1e1 <2 645 2S 800 2 11 9
154435 40-81.941 =-113.711 -3-15 4.2 8¢5 0.93 <2 6.6 17 870 3 1.3 7
154436 40-41,942 ~113,703 ~3-15~- d.4 4.9 0.89 <2 7.3 32 890 3 2.3 [ ¥}
154437 40-81.960 -113.6684 ~-3-15~ 3.2 4.1 0.77 <2 6.0 23 770 2 3.3 7
154438 40-41.986 ~113.649 -3-15~ 4.1 3.9 1.0 <2 6.5 34 770 2 2.4 [
158¢41 40-41.922 -113.467 -3-15=- 3.3 5.6 0459 <2 Seb6 25 T20 2 le0 [1)
1954442 40-41.,923 —-113.438 -3-15~- 3.8 4.3 0.80 <2 6e1 24 750 2 087 10
LS54443 40-41.918 ~113.415 -3-15- 3.9 4.6 0.85 <2 5.9 21 660 2 075 ]
154444 40-41.918 -113.418 -3-12- 2.8 4.0 0.70 <2 5.0 15 610 2 1.0 9
158445 40-41.917 ~-113.818 -3-15 4.7 Se2 0.90 <2 Ted 22 830 2 0.69 i
154446 40-81.905 -113.356 -3-12- 4.3 5.0 0.86 <2 7.8 20 750 3 Oe 58 9
154447 40-41.910 =113.408 -3-15- Se9 600 0.99 <2 Te2 26 750 2 080 17
154448 40-41.921 =-11J.414 ~-3~15 2.7 Se2 0.72 <2 6.4 24 630 3 1.2 13
154449 40-41.931 -113.455 ~-J3-15- 4.8 4.9 0.98 <2 6.2 29 790 3 0.90 i1
154450 &0-42.931 —-113.465 -3-91~- 23 3.4 0.68 <2 4.0 32 600 1 1e8 6
154451 40-41.929 =~113.470 -3-15~ 3.0 3.5 0.85 <2 5.8 29 760 2 1.0 8
154452 A40-41.,928 —113.483 ~=3~15~- 2.1 2.7 Ce 77 <2 Se2 32 610 2 1.9 6
154453 40-41.,929 -113.487 ~3-12~

154454 40-41.962 ~-113.452 -3-15~ 267 2.6 1«0 <2 4,9 24 550 2 4.9 o
154458 40-41.952 -113.318 ~-3~-12~ az. 8. 0. 98 <2 6.1 1§ 550 2 16 12
150459 40-41.941 -113.319 =3-15 2.3 3.6 0.91 <2 5.8 29 680 2 le? 12
1544560 40-41.938 -113.315 -3-15~ 3.1 Jea 0.90 <2 6.0 26 670 2 1e3 i1
154461 40-42.290 -113.518 -3-15- 9.8 1t. 0.91 <2 Se4 <10 630 2 Oa9s 8
154462 40-42.29% —-113.535 -3~-15 4.6 4.5 1.0 <2 6e3 21 T20 2 10 14
154463 40-42.318 -113+603 -3-15- 2.1 3.7 0.83 <2 6.0 19 790 2 071 -]
1544648 #0-82,321 =-1134652 —3-14~- 1.9 2.9 0.81 <2 3.0 [ B ) 3aso 1 0.24 <4
154465 40-42,326 ~113.608 -3~15~ 3.0 4.4 0.68 <2 6ol 18 770 2 0a49 1
158466 40-42.329 -113.596 -3-15~ 2.6 4.2 0. 85 <2 6.5 25 820 2 0.64 9
154467 40-42.333 ~113.569 -3-15 6.8 7.8 0.87 <2 Se6 13 630 2 0.86 a8
154468 80-42,339 -113.544 -3-15~- J.9 4.6 0.85 <2 4.4 17 620 2 0.68 14
150469 60—-42,338 -113.542 -3-12~ Sel Sed 0.94 <2 Se5 23 720 2 0.90 <s
154470 80-82,339 -113.529 -3-15 2.8 q.7 0.80 <2 Se7 23 820 2 0.83 6
158471 40-42.257 -113.632 -3-15~- 3.2 3.8 0.95 <2 S.0 28 s$70 2 le8 S
154472 80-42.281 =113.715 =-3-15~ 2.8 3.9 0.71 <2 4.1 12 400 2 2.1 S
154474 40-42.241 ~113719 =3-15~ 3.0 3.5 0.86 <2 Sel 23 950 2 le2 7
154475 40-42,245 =113.730 —-3-1i5- 3.1 3.l 0. 99 <2 S.4 21 730 2 1«0 7
154476 40-42.248 ~113.74) =3-15 2.3 3.1 075 <2 Se3 24 700 2 Le2 6
154477 40-41.,688 -113.720 —-3-15~- Gal 7.5 0.82 <2 Ga7 <10 710 2 1e% 9
154479 40-41.679 -113.707 -3~-12~ 3.6 6.8 0.54 <2 75 <10 600 2 1.8 (-]
154480 40-41.692 =113.697 -3-12~ ile. 15 0.75 <2 Te1 <10 530 2 19 7
154432 40-41,705 ~-113.703 ~3-12- 7.2 9.8 0.73 <2 Tel <io 640 2 16 e
154484 40-41.706 -113.,702 ~-3-12~ 16 18, 0.89 <2 6e9 <10 700 [} [ R%4 7
14436 40-41.709 -113.681 -3-15- 4.8 6.4 0.76 <2 7.8 <to0 720 2 1e6 [
1544387 40-42.134 -113.611 -3-15~ 1«9 3.3 0. 59 <2 Se2 16 720 2 1.1 (]

RAFT RIVER -
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RAFT RIVER - SEDIMENT SECTION 2 OF 3~

OR SAMPLE cu FE Lt MG MN MO NA NB NI P sC ™ T v . ]
NUMBER (PPM) (x) (PPY) (x) (PPM) (PPM) (x) (PPM} (PPHM) (PPN} (PPN} (PPM)  (PPN) (PPR) (PPM)
154423 17 2.2 39 1.2 aa0 <a 0.56 12 21 640 6 10 2200 Se Loar
1Saa2a 10 .8 . 29 1.C 3460 <a 0.61 %4 16 600 s s . 2300 s 16
158425 33 3.9 ° k34 1.4 750 <a 1.3 . 24 37 ' 880 11 1a 4500 92 25
1560426 20 2.0 34 1.S 470 <a 0.84 1 16 690 -8 1t 2200 53 17
158827 17 2.1 32 1.1 410 <a 0.75 10 16 900 7- 7 2400 53 17
154428 24 2.8 as 0.58 750 <a 0.72 o 23 1400 8 9 2400 Y 22
153829 24 2.5 a3 0.79 500 <a C0.99 - 8 ar 700 7 6 2800 . 63 20
153430 17 2.% 37 0. 71 650 <a 0.87 14 19 700 e 1S ‘2600 61 21
158431 36 2.7 52 0.7a 890 <a  0.85 9 26 1300 8 15 . 2700 - 68 30
154832 2s 2.7 as 0.€8 700 <a 0.75 9 23 890 8 9 = 2900 65 .29
154433 30 3.0 a9 © 0.78 830 <a 0.87 6 22 . 1200 8 9 2900 a0 22
154438 30 2.9 a7 0.75 750 <4 0.78 9 2a 1000 8 10 2900 1z - 23
154435 20 3.a 33 . o0.e7 720 <a 1.3 a7 22 1200 8 18 4700, 68 30
154436 3a 3.5 a2 lal 550 <a 1ot 13 32 930 i 2s 4200 93 . 26
154437 16 3.1 .33 1.2 540 <a  0.81 15 19 1200 8 t ‘3400 o6 28
154438 22 2.7 a2 © 1e0 530 <a 1.3 9 19 900 i 15 2700 . s8 22
154841 28 3.2 39 0.68 890 <a 0453 7. 22 1900 8. - i 2500 62 22

154842 22 3.2 a7 0.77 780 _ <a 0.69 9 19 1400 8 1S 2800 7 Coae
158443 18 2.8 53 0466 650 <& . 0.80 9 %4 900 4 17 2900 T0 19
158484 " 3.3 3a 0.60 540 <a 0.56 s 16 2600 7 8 2000 s2 22
154445 29 3.5 67 0.91 660 . <a 1.1 I3 30 XY 10 7 2700 83 21
158046 2t 3.4 60 0.5l 570 <a 1ol 12 25 1000 1 v 7 2700 80 1S
154847 a2 3.8 65 1.2 730 <s 0.98 a a0 1300 u 15 2600 83 29
158448 16 6.5 63 1.5 1100 < 0.43 6 22 4400 10 i 3100 77 29
156449 24 3.4 50 0.€8 890 <a 0.68 9 21 2000 9 - 13 2900 70 19
1564450 26 1.9 37 0.65 550 <s 0.58 s 18 1600 5 11 1600 a2 . 12
154451 24 2.6 39 0.74 700 <a 0.79 4 19 1200 7 18 2500 61 18
154452 21 2.4 3s- 1.0 660 <a ‘0466 & 19 1500 7 1 2200 s6 18
158453 )

154454 16 2.1 36 2.7 570 <a 0.57 8 16 1100 [ 6 2100 s2 07
154458 29 4.0 36 1.2 890 <a 1.2 a 3e 810 12 12 300 99 25
154859 a2 3.0 a1 tet 750 <s 0.92 6 32 1100 9 6 2700 76 7
156460 3a 3.2 39 1.3 700 <a 0490 7 36 1100 10 12 2500 77 7
158861 24 2.8 2s 0e71 540 <a 0.98 6 25 599 9 20 3e00 68 20
158862 20 2.7 3s 0.78 €10 <a 1.0 4 22 730 8 10 3200 74 28
154463 20 2.5 39 063 990 <a 0.68 8 21 990 4 10 2500 67 20
154464 8 1.2 15 0.24 290 <a 0.30 a ? 299 3 e 1900 33 14
154865 18 3.3 a3 0.62 900 <a 0.58 15 23 790 8 11 4500 69 24
156466 27 3.0 al 0.73 850 <o 0.69 9 21 1600 8 1S 3400 70 19
154867 19 2.9 32 0.81 600 <a 0.9a s al 530 9 13 4600 71 25
154468 21 1.8 19 0.46 4s0 <a 0.66 7 20 670 [ 15 2200 a8 23
154469 23 1.9 29 0.52 180 <3 0.79 7 19 690 7 9 2700 s7 3
154470 17 2.3 27 0.56 460 <a 0.77 10 18 840 7 12 2800 59 30
154871 22 2.1 ar 0.63 560 <a 0.68 6 19 1200 6 8 2200 s3 22

154472 1 2.3 2s 1.0 380 <s 0.55 1a 26 1800 8 1 4200 81 26
154474 © 33 2.7 33 0.94 810 <a 0.60 5 Y 1700 7 9 2500 81 23
154475 2t 2.2 29 055 570 <a 0.87 8 17 930 6 1 2700 s8 21
154476 18 243 29 0.7t a70 <a 0.82 8 31 1100 r 8 2800 68 21
158477 28 3.0 37 - 0.54 600 <a 1.8 4 - 2r 560 a ‘26 2800 ss 16
158479 17 2.8 26 0.76 640 <a 2.3 s 19 4430 8 22 4000 - ‘5a 18
154480 17 2.8 26 0.86 630 <s 2.1 5 2s 540 9 2s 3200 58 18
1584482 16 - 2.9 26 0.€1 eso <a 2.0 6 26 610 8 31 2400 52 16
150484 12 2.4 25 0.87 410 <a 2.3 o 23 450 r 28 2200 a3 16
154486 23 2.3 22 0.58 400 <4 - 2.5 14 9 aa0 7 'Yy 2200 39 21
154487 16 2.1 28 0.€6 a70 <a 1.0 7 18 Ta0 6 13 2500 .9 18

TABLE B-III. Analyses of sediment samples
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RAFT RIVER ~ SEDIMENT SECTION 3 GF

OR SAMPLE N ZR - K SR CE TGANM ToT EX cPK EU cpPy ETH CPTH
NUMBER {PPM)} (PPM) (%) {(PPNM) (PPNM) {CPS). (CPM} (x) (CPN) (PPN) {CPNu) (PPM) {(CPN)
154423 60 63 1.4 210 a6
154424 51- SS lel 200 4s
154425 85 68 1e6 190 89
156426 a0 ‘79 146 270 a8
154427 69 52’ 1.3 240 52
154428 100 3 1.8 1e0 6%

154429 79 96 2.0 190 55
154430 72 63 1.5 220 72
154431 160 92 1.8 teo T 76
154432 11 9 1.5 170 75
154433 120 9e (o8 200 71
154434 110 as L7 18¢ 78
156435 95 8e 1.8 170 130

, 156436 83 59 2.3 1eo 100
156437 61 .78 2.3 220 8s
156438 82 97 2.0 210 72
154441 75 s6 2.0 180 144
154442 110 81 1.9 150 86
154443 79 8a 1.6 13¢ 72
154444 67 [ 2.0 120 66
154445 98 66 1.9 140 13
154446 a8 Sa 2.1 150 100
154847 100 69 1.8 140 100
154448 79 s1 2,5 120 $7?

154449 90 r2 2.2 160 . 83
154450 91 .9, 146 180 a3
154451 €0 83 2.0 170 71
154452 88 70 1.8 140 56
158453

154454 69 62 1.8 140 'Y
154458 78 33 [P 140 58
154459 99 62 1.5 190 L¥:]
154460 100 se 1e7 170 52
154461 60 Sa 1.6 13¢ 71
156462 77 8s 1.8 16¢ 65 :
154463 [: 73 83 1.6 15¢ 73

T 154464 39 31 0.92 <7 30
154465 90 73 1.8 130 79
154466 100 88 2.1 150 82
156467 59 43 1.7 130 64
154468 a8 66 1.5 120 62
154469 62 88 1.6 15¢ 70 :
154470 63 89 . 1.9 150 74 9200 6.5 =~ 260 9.0 54 3t. 39
156471 100 . 80 . 1.4 120 aa : :
154472 es 28 0.93 140 73
154474 250 70 1.4 120 55
156475 82 9s 1e6 16¢ 60
158476 94 80 1.5 170 s8
154477 a7 32 Led t€0 ‘7€
154479 64 17 1.7 120 62
154480 68 19 1+6 110 66
154482 61 20 [ 4 11¢ 79
158484 61 20 1.5 140 76
154486 89 17 146 14C 120
154487 60 66 1.7 170 81l 9620 Q.4 33 267 20 13 (%4

TABLE B-III. Analyses of sediment samples
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RAFT RIVER — SEDIMENT - : _ SECTION 1| OF 3

DR SAMPLE Ds O Ee SAMPLE NUMBER (V) U=-NT Ull;U AG AL 8 BA BE : CA | . €O CR
NUMBER ST LAT LONG L TY REP (PPK) (PPM) (PpM) (x) (PPM)  (PPM) (PPM) . (X) (PPM) (PeM)
154488 40-62.128 =113.617 -3-15- 2.0 4.0 0.51 <2 6.0 26 740 2 1e2 8 . as
153489 40-#¢eees —es09908 —3- - 3.4 Se 7 0. 60 <2 5.7 19 r20 3 1.6 6 38
154491 40-82.,261 -113.609 ~3-15- : 2.7 4,6 0e58 <2 5.8 .22 760 2 079 9 .6
154493 40-42.264 -113.620 -3-12~ 124 13. 0e9.1 <2 T e.2 - 17 700 2 0.41 <o 36
154494 40-42.253 =-113.621 —3-15- 2.1 3.7 0.56 <2 S5 23 690 2 0.89 . 8. 70
154495 40-62,254 =113.,607 =3-15- 2.0 4,2 ‘0.70 <2 6.0 2s 780 2 1.0 8 a7
154496 40-42.259 =113.599 -3-15- 248 . 4.8 0.51 <2 Se0 22 680 2 0.98 9 a4l
LS4497 40-42.259 —=113.576 =-3-15~ 246 Oed 0.40 <2 4.4 18 620 2 069 4 Sa
154515 40-31,800 -113.668 —3-15— 3.8 . a.6 0.82 <2 - 7.0 30 8e0 2 0.97 8 .8
154518 40-41,808 ~-113.615 -3-12- 4.8 ‘5.8 °  0.84 <2 6.0 22 760 2 141 8 50
154519 40-41,805 —113.594 =3=-15- 2.6 . 3.6 0.72 <2. 5.5 12 600 2 4.2 - a3
154521 40-41.743 -113.672 ~3-12- 4.6 6.1 0.75 <2 6.3 12 600 2 3.4 T Se
154528 40-41.932 =113.596 ~3-12- 2.6 3.4  0.77 <2 6.0 18 600 2 1.6 6 - a8
154531 40-481.932 ~113,561 -3-12- 3.9 6.9 0.56 . <2 7.9 <io 620 2 “le3 7 76
154540 © 40-41,739 ~113,759 -3-12- 8.8 9.8 . 0.89 <2 646 <10 560 2 1.7 r 37
154543 40-41.7481 ~113.,750 =3-12- 9.1 1. 0.85 <2 6.5 21 730 2 13 7 a5
154545 40-81.731 ~113.786 =3~-12- 2.7 6.7 . 0.56 <2 5.9 .<10 170 2 1.8 13 59
154548 40-41.718 —113.785 =3~15~ 6a7 8.3 0.81 <2 6.9 14 650 3 1.2 11 74
158549 40-41,708 —113.791 =3—15 . 8.l 9.8 0.87 <2 7.2 10 - 600 ] 3 1.8 9 Sa
154556 40-41,706 =113.734 —-3-15- 2.8 3.2 - 0.87 <2 1.8 . 13 200 <1 23. <a 1s
154560 40-81.810 —-113.6088 -3-12- 2.4 a.7 0.73 <2 6.9 .3 rso 3 0.95 7 .9
154562 4081797 -113.,641 ~3-15 3.0 4.3 0.70 <2 6e7 20 700 2 lal 10 56
154565 40-41.773 =-113,649 -3~15—- - 362 4.3 0475 <2 6e3 13 600 2 led 11 T2
154567 40-81.795 -113.626 —3~15= 2.8 4.4 0.63 . <2 6.4 23 720 2 0.85 7 .
154569 40-41.797 =113.602 -3-15~ 2.5 4.8 0.52 <2 7% 21 710 2 0.97 7 as
154570 40-41.790 -113.593 =3-15 2.3 3.9 0.59 <2 5.5 22 6360 2 0.88 6 3s
154575 40-41.682 -113.728 -3-15- 3.0 6.8 - 0.46 <2 7.9 <10 690 2 1e3 s 27
154577 40-41.688 —113.726 -3~12~ 24, 36. 0.68 <2 6.7 <10 610 3 1.9 11 110
154578 40-81.691 —~113.728 —~3=|5- 18 2a. 0.89 <2 7.7 <10 650 3 1.5 10 8%
154580 40-41.702 -133,720 -3-12~ 13. 14, 0.91 <2 8al . <10 710 2 1.7 . 37
154582 40-061.709 —113.713 -3-12- 12. 16. 0.7a <2 7.2 <10 640 2 1.6 r 7.
154583 40-41.990 =113.817 =3-15- 5.5 12. 0.85 <2 6.0 16 800 2 1ol ® 36
154584 40-41.994 —113.841 —3-15~- 6.4 13, 0450 <2 6.2 12 740 2 te2 6 27
154586 40-41.983 ~113.664 —-3—12~ 13. 13. 1.0 <2 6.4 15 740 2 1.2 . 31
156591 40-41.959 -113.858 —3-15- 3.6 3.4 140 <2 3.6 20 aT0 i a7 <a sS4
154592 40-41.816 =113.654 ~3-15- 4.6 a.8 0.95 <2 6.3 20 120 2 0.88 7 as
154593 40-81.798 —113.660 -3-15- 3.y 4.3 0.91 <2 6.8 20 720 2 1e2 1" s9
154594 40-41.806 =113.662 -3-15- a.l 4.9 0.84 <z 6.7 21 730 2 0.86 7 a6
154598 40-41,901 =-113.769 -3-12~ 7.9 12. 0.66 <2 6.0 13 800 3 1.6 8 a9
154603 40-41,936 —-113,789 =-3-12~ ) le? 4.9 0,34 <2 6e 8 <10 940 3 22 . 32
156605 40-41.952 —113.776 -3-12- .8 19. 0.18 <2 6.8 <10 1100 3 2.4 <e 22
154606 40-41,961 -113.777 -3-15 l.s 5.8 0.61 2 6.6 16 910 2 2.2 . 26
154608 40-42.286 ~113.571 -3-15- 2.6 4.6 0.56 <2 5.8 - 19 870 2 0461 1 ae
154611 '40-42.286 —-113.586 -3-15— 3.2 5.2 - 0.61 <2 5.4 16 ‘760 2 0463 ] 50
154613 40-42.284 -113.594 -3-15- 2.3 4,3 - 0453 <2 5. 8. 1s. . 910 2 0.77 11 5S
154615 40-41.786 —1134591 -3-15 3.4 a8 0.78 . - <2 S50 23 610 2 0.85 6 . 36
158618 40-41,770 —113.609 —3-15~ i.8 4.4 0.42 <2 4.8 15 600 2 0.81 7 a0
154619 60-4(.752 -113.616 —-3-15- 2.2 3.6 0.65 <2 5.8 <10 se0 2 2.9 13 70
154620 80-41.750 —113.642 —-4-15= ) 3.7 L 0a76 <2 5.3 16 590 2 1l 8 50
154622 40-41.757 -113.664 —3-12- 3.5 3.0 0.98 <2 'S.3 16 540 2 tel 6 66
154624 30-41.7S1 ~113,677 —3~-12- 2.8 3.0 0.93 <2 57 18 s30 2 1.9 9 ar
154626 40-41.751 —113.687 —-3-15- 7.2 6.9 1.0 <2 7.9 <io 720 2 163 13 T 79
154628 40-81.751 —-113.693 -3-12- Z.9 3.5 0.70 <2 6.8 1s sS70 2 1e4 9 83
154631 40-41.951 —113.348 -3-9)~ 3.5 4.4 0.79 <2 6.6 18 750 2 1e2 8 52
154632 40-41.955 -143,356 —-3-91~ 3.0 2 1.2 7 Yy

8.1 0.82 <2 S5.6 29 740

TABLE B-III. Analyses of sediment samples
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RAFT RIVER - SEDIMENT . SECTION 2 OF 3
OR SAMPLE cv FE LI MG MN MO NA NE Ni P SC ™ T: v

v
NUMBER (PPM) (x) {PPM) (%) [PPM)} (PPN) {(x) (PPN) (PPM) (PPNMN) (PPNM) (PPM) {PPR) (PPM} tPPa)
154488 22 2.9 33 0.85 550 <a 0.80 8 19 960 8 13 aoo0 ol 21
154489 16 . 3.0 27 0.73 sa¢ <4 0.90 12 16 1700 8 1S a3o0 55 28
15449} 20 2.9 27 0.62 640 <4 0.64 8 19 970 8 10 3000 67 20
154493 6 2.6 10 030 | 120 <e 0.24 4 1§} 1100 S S 2200 .0 10
154498 23 2.8 30 0476 66¢C <4 0.59 7 21 1200 8 & 2600 64 2t
154495 22 24 ¢ 36 0e71 630 <s 0.86 7 17 810 8 12 3000 68 22
154496 19 2.3 28 0.62 750 . <s 0.76 8 17 710 k4 10 2700 Se 19
158497 9 249 19 0.46 400 <a 053 [ 18 690 6 14 2700 S3 1o
154515 29 3.0 49 080 890 <4 tel 17 21 1400 8 & 3300 69 19
154518 21 2.7 34 0.80 460 <a 0.91 9 20 800 8 i6 3000 63 23
154519 12 2e2 28 081 470 <4 141 16 [ 33 880 8 13 4100 62 18
154521 20 3.0 26 079 470 <4 1.2 9 23 960 9 17 4100 143 ‘20
154528 17 247 30 0.78 410 <a 1.5 23 19 -1:1] 9 16 4000 7 20
154531 20 | 2.9 43 CaS1 569 <a 2.1 8 24 630 8 25 3000 S7 15
154540 15 25 22 0«66 750 <4 2.1 S 17 7S50 [:] 24 2300 49 5
154543 25 246 41 0.70 43C <a 1.3 9 18 790 8 13 3000 58 21
154545 20 Se2 27 0.82 3000 <4 15 8 24 1900 9 19 $300 83 21
154548 37 3.8 38 lel 570 <4 0470 7 3s 1100 10 12 3400 89 19
154549 25 3.t 42 0.85 650 <4 1.9 7 26 690 9 18 3100 67 16
154556 6 0«68 19 0«$9 160 <4 0.22 13 8 400 2 6 720 2% 6
154560 21 3.0 30 0.81 500 <s 18 20 25 1000 8 26 3600 69 21
154562 30 3.2 41 0.86 810 <& 095 10 25 1100 9 16 3500 77 21
154565 a3 3.6 35 1.0 T 790 <s lel 8 30 1100 12 15 4800 99 23
154567 17 2.8 33 0.70 630 <s 070 10 19 ti100 8 12 3200 63 22
154569 18 2.4 32 0.67 650 <a 0.79 9 15 1000 8 14 3100 59 22
154570 17 21 35 0460 S50 <a Q.86 7 15 560 [ 9 2600 55 7
154575 21 2.0 40 0452 380 <4 2.5 6 12 550 S5 34 1900 3s i
154577 a2 2% a0 1e2 s5e0 <a 1.9 <4 4 640 9 20 2500 S7 9
154578 a2 3.3 46 OeS7 670 <a Le® ] 32 T20 9 3s 3000 63 19
54580 1o 2.0 23 0«60 360 <a 2.5 7 13 430 k4 a8 2300 38 19
154582 19 247 32 Oe €4 450 <4 2.1 6 22 520 8 27 2%00 52 19
154583 20 24 30 0.60 610 <a 1o} 13 13 T60 7 3s 2900 S 29
154584 13 2.3 22 0.3 8C0 <4 . 13 12 i1 810 6 16 2600 LY ) 20
154586 14 2.0 31 Oa€l 460 <4 1.3 1 14 alo 5 8 2200 43 20
154591 tt 1«5 24 lal 770 <4 0.43 8 17 1100 . 9 1600 50 [ %4
154592 21 2.4 27 0.61 540 <4 [ 1t 16 740 8 15 3300 59 20
154593 35 3.2 42 0.50 880 <4 1«0 10 25 1300 10 1S 3700 8o 21
154598 26 27 32 075 560 <4 le1 10 20 890 8 23 2800 61 24
154598 15 2.8 33 0.65 1700 <s 1.3 29 16 910 7 16 3600 S6 20
154603 11 2.0 36 077 460 <a 1.7 11 12 690 5 17 2700 a2 17
154605 S 1e3 21 0.64 460 <4 2.0 15 4 1000 . 33 2000 25 24
154606 14 2.0 34 0.77 a0 <4 (3%} 17 1 too00 S 9 2400 38 7
1545608 23 2.8 29 . 060 590 <4 0«48 6 20 1300 9 . 2900 58 18
158611 20 29 24 0e<S 480 <4 0.38 6 27 L300 9 13 2500 -1 27
1545613 23 2e7 38 066 8so <4 Q.73 7 23 1100 8 10 z800 60 18 -
154615 19 1.8 27 0.54 560 <a © 073 8 13 630 6 13 2300 S0 15
154518 17 2e1 29 [PY.-13 65¢C <4 060 8 17 540 6 12 2600 Se i8
154519 48 - 4.2 28 1.2 880 <s el 10 a3 1200 i5 14 €900 130 26
1545620 23 2.5 24 0.72 750 <s 0.89 7 19 640 8 | 1 - 3700 T 20
154522 19 2e4 24 0.80 270 <8 0.81 7 25 710 8 12 3000 rr 7
154624 30 3.0 33 0.56 460 <8 0.65 S 37 1200 9 3 2700 8l 21
154626 32 4t 32 el 800 <a 13 1 37 1300 12 13 5300 100 26
158628 25 3.4 3r 0.923 610 <4 0e71 6 ar 1200 1 S 3600 95 19
154631 25 2.7 34 0.83 640 <a - 1«4 15 23 780 8 27 2800 59 28
154632 28 2.4 34 O.78 720 <4 0.80 6 16 1100 7 7 2500 59 18

TABLE B-TII. Analyses of sediment samples
2-b
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OR SAMPLE

NUMBER
154488
154489

158891

154493

154494

154495

154896

154497
154515
154518
154519
154521

154528
154531

154540
154543
154545
154548
154549

154556

154560
154562
154565
154567
154569
154570
154575
154577
154578
154580
154582
154583
154584
154586
154591

154592
154593
154594
154598
154603
154605
154606
154608
154611

154613
154615
154618
154619

154620

-154622°

154624
154626
154628
154631
154632

RAFT RIVER -

ZN
(PPM)

-

74
57

SEDIMENT
ZR K
(PPM) (x) .
81 2.0
S1 2.2
7a 2.1
18 2.7
68 1.8
93 1.8
82 1.5
se 1.8
74 2.0
80 1+5
39 1.0 .
2s 1.8
40 1e5 "
32 17
22 1.3
83 163,
L¥] [
a7 1.8
35 1.5
40 0.58
28 2.0
62 1.8
LY 1.3
69 2.1
64 1.7
Te 1.6
27 15
23 [y
28 1.8
16 19
23 1.5
94a 1.5
sa 1.8
74 1.8
s0 ‘1.0
68 1.8
50 2.0
61 2.2
as (Y
28 1.8
28 1eS
54 1.8
aa 2.8
a3 2.3,
54 2.3
63 1.6
77 1e3 ..
al Lol
1 1.3
32 1.3
aa 1.4
24 1.8
3s 1+5
62 ‘2.0
73 1.8

TABLE B-II11.

SR

(PPM)

180

C. 210

16C
150
130
190

15¢°

1SC
160
17¢
200
140
17¢
110
13¢
176
140
11¢
120
7¢0
130
15¢C
170
160
160
150
160
140
120
130
130
170
tac
150
140
150
160
1aC
180
260
290
220
170
‘15¢
150
1€¢
150
200
17¢
150
160
170
15¢
160
190

) : SECTION 3 OF 3
CE TGAM. 1o EX T CPK EV CPU ETH CPTH
(PPM)  (CPS)  LLPMY (X)  (CPM)_ (PPN)  (CPM}  (PPM) - (CPM)

76 1100

100

Analyses of sediment samples

2-c
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NUM3ER
154533
154634
154636
154537
1545638
154639
154640
154641
154642
1545643
154644
154645
156647
154048
154649

154550

154651

154652
154653
154654
154656
154697
L54658
154659
154660
158661
154662
154663
L545664
154665
154666
158667
154668
154669
154670
158671

154674

154675
154676
158677
154578
154679
154680
158692
15469
154697
154699
154701

154703
158705
154707
1547059
t54711

15471
154715%

RAFT RIVER - SEDIMENT
JR SAMPLE D O.

ST LAY

40-41.95s
AD-41.953
40-41.956
40-41.963
A%-41,943
40-41,906
40-41,892
40-41.665
40~-41.821
a0-41.817
49-41.821
40-41.671
40~-81.943
40-41,859
40-41.867
a0-41,999
40-~-41.988
40-41,933
40-41,985
40-41.983
A0-41.965
40-41.975
40-41,985
40~-41 .967
40~-81.962
40-41,.972
40-41.968
40-41.958
40-41,.951
40-41.948
40=-41.,311
40-41.816
40-41.786
490-4al.822
40-41,938
40-41,931
40-41.950
40-41,945
40—41.953
40-41.957
40-41.962
40-41.9066
40-81.965
40-41.930
4an-41.922
40~-41.926
40-41.898
A0~-41.939
40~-4],987
40-41.9a3
40-41.935
40~41 .93
40-41.943
40-41.9a1
40-4] . 868

Ee+ SANMPLE NUMBER

LENG L TY REP
-113.323 ~3-91~-
-113e300 =-3-15-
~113.291 =-3-15
~113.281 =3~-15-
~113.156 =3-15~
~113.139 -3-15
~1134136 -3-15-
-113.136 ~3-15~
-113e192 -3-15
-113,262 -3-15~
-113.271 -3-15
-113.252 -3-15
~113.394 -3-15-
~113.422 ~3-15
~113.420 ~3-15-
-113.354 -3-15
~113e353 -3-(5
~413.353 -3-15-
-113.360 -3~} 5~
-113.374 =3-15-
-113e375 =3-15
-1136378 ~3-15-
~113.405 =3-15-
-113.407 -3-15-
-113.415 -3-15
-113.431 -3-15-
—113.441 =3-15-~
“113.456 -3-15-
-113.463 -3-15
~ 113472 -3-91~-
“113.532 -3-15
~113.564 -3-15
~113.582 ~3-15
~113e615 -3~15~
=113e394 =3-~15-
-113.346 -3-15
~113e383 =3-91~
-113.381 =-3-15
~113.369 -3-91~-
“113.361 -3-15
-113.383 -3-15
~113e379 -3-15-
-113.37¢ -3-15-
=113.340 —3-(5-
~113e331 -3~-15
-113,324 -3-12-
-123.322 -3-12-
~183¢326 —-3-12~
~113.484 -3-12-
-113442% ~3-12-
~1i3.628 -3-12-
—113.421 =3~12-
~113.420 ~3-12-
-113.363 -3-12~
~113e341 -3-12-

TABLE B-TIIT.

u
{PPM)
2.2
2e 0
€.0
2.2
.2
Jed
2.0
242
2.2
2.3
2.1
2.5

41,

3.5
4.8
t2.
S.3
3.0
73.
a7z,
16,
3a.
ac,
3.6
te9
13.
204
27
La.
6.4

Analyses of sediment samples

U-NT

(PPM)
249
3.6

Sel
6.4
3.0
2.1
1.1
2.8
3.1

240
244
4,9

S5e¢2
4.
4.2
6.4
4.0
5.9
12«
6.7
3.5
72.
00.
18.
32.
a7,
4.9
2.8
16.
4,9
e.2
16.
Be6

vsrTy

0+80
0.84
0.88
0.75
1.3
0.91
c.81
0.5a
0,72
0.90
0.3a
1.0
0.84
0.77
0.93
0.64
0.76
0,81
0.89
0e67
0.72
0.72
1.8
0.64
0.79
0.87
0.74
0.70
1.0
0.65
0.85
0.92
0.65
0.85
0.82
1.0
0e67
0.70
0.86
0.81
0.97
0.79
0.85

1.0
0.85
0.90
1.00
0497
0.73
D.67
0.85
0.49
.68
0.84
0.74

3-a

AL
(x}
Se9
S.8
5.9
6.2
4.2
3e7
.2
3.0
4.8
4.3

Y 4

4.1
G i
Set
5.7
S5¢3

5.7
5.6
6.3
6.1
Sel
6.0
6.4
S5e2
S.3
4.3
1.6
4.5
4.3
3.7
5S¢0
Se2
Se9
S.9
S.8
6.0
6.3
Se 0
5.8
Se7
5.9
55
5.7

Se7
S8
5.8
6.3
3.l
Se?7
4.1
4.9
Se0
5.3

]
(PPM)
17
21
20
11
26

8a

(PPM)
590
590
580
540
s7o
640
550
380
s00
550
se0
510
700
aro
730
710
670
740
670
640
790
650
650
790
660
600
a80
170
650
560
430
610
680
680
730
690
800
120
700
630
660
660
680
“Tio
570
440
620
570
770
400
750
580
650
620
Sa0

(13
(PPM)

NANSN=RNMNAONNMOMONNNMNROMRAONNDNNMNWNNNNOONN e N = RNNWNRONNNNRONNODAON - NNN=nyNN~=NMAORON

SEC T10OM 1

CA
(%)
1.6
le6
le?

4.9
8el
7.8
6bev
3.l
Tel

‘3.8

6e3.
0.88
C.22
0.94

097
lel
0«94

L0

1089

1e9
1.8
15
lel
5.9
0.98
10
1«3
1e5
[F%4

~ A

. - .
NOVOLOOORDPOOORPVOVEPO N ND~ O NN OCPOVONN»»

5 -

N
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RAFT QIVER = SEDINENT SECTION 2 WF 3

0R SANDLE cu FE [ "G MN Lle] NA Ny Nt F €C Th Tl v \4
NUMBER (Ppu) (%) (PPW) (x5 (FEN) (PPM) (x) (PPM) (PPM) (PPM) (PPM) (PPN} (PPM) (PPN} (PPu)
154533 39 3.8 3a ie? 7ce <4 11 7 kR 560 12 1 3600 - 100 17
154634 43 3.6 35 .l 733 <a 0.98 a a3 960 1 ? 2900 91 R4
154636 as 3.7 3a 1ea 510 <a 1.2 <a 59 850 12 7 2900 96, (R4
154637 53 4.5 37 fet eec <a Led <a 53 800 15 5 3400 120 \8
154633 18 1.8 33 1ed X% <a 0.62 ] 18 750 s 8 1900 %4 15
152639 7 1.3 66 led 2sc <a 0.33 ) 9 420 3 10 1600 28 2e
156640 18 18 a3 1.8 D) <a 0.49 1 1a 810 s 10 1700 a3 18
158641 Y 2.5 2a [ 53¢ <a 0.37 15 %4 550 s 10 €300 60 10
154642 1?7 247 28 Pel 529 <a T 1.0 10 2a © 780 8 s 3400 o8 )
154643 15 “1eS a0 le2 42?0 <a 0465 12 17 8¢ 5 8 . 2000 a9 lo
158644 17 2.0 32 1e€ say < 0.65 12 19 10020 & 13 2300 53 16
154645 1a 1e8 33 .81 - 360 - o<a 0.56 (I8} 14 650 - © L. § s 1900 .8 15
154647 28 27 36 c.78 &G <a 1.1 (R4 20 790 8 c12 2900 66 7
1545488 7 1.0 9 0,22 170 Co<a 1ed . 7 6 20 2 2¢ 770 % 10
154649 25 2.8 as Ce€S 722 <a 1.0 15 s - 1200 [ 9 2700 58 18
154650 19 24€ 37 1ol vl <a 0465 9 23" Liog i 13 2700 65 X3
154651 9 2.6 3r . .87 52 "<a 0.78 # 19 920 7 9t 2600 61 L]
154652 24 T2e¢ 35 Toc.9 s6¢C <a 0.87 r 19 1100 T ] 2600 6C 18
154653 24 3.0 32 Ce?5 0es <a 0453 & 20 1400 8 13 2600 65 18
158654 25 3.2 3a 1.¢ 8¢ <a 0.67 b 23 1100 8 20 2100 T2 18
154656 25 2et 33 © 0.€3 T7ac <a 0.79 ) 18 1009 8 Y 900 co %4
154657 30 244 3 T c.75 CH< <a’ ‘053 o 25 990 v 13 2200 58 25
154658 27 3.% 40 1ol €70 <A 0.80 5 31 1300 1 9 2300 85 22
154639 34 3.1 3s . 2.79 05< () 0459 8 24 1000 9 16 2100 6S 24
154660 24 2.3 35 Q.78 53% <a 0e71 6 20 1100 7 8 2200 50 R4
1584661 i 2.3 38 te€ aac <a .60 ° 17 680 7 9 1800 =e 16
154662 13 1e7 31 3.8 508 <a Oea7 7 13 710 s 10 1700 s 13
154663 [ o.er7 15 3.5 282 <a 0e1S 10 5 580 2 2 640 20 7
1540664 21 2.0 36 lel 470 To<a 0.51 S a0 1600 7 2 2000 7S 23
154665 Toeo0 240 36 7 0.52 570 <4 9.59 [ 23 1400 6 11 1900 se¢ .ae
158666 18 1e8 27 3.3 aEQ <a 0.46 % s 800 5 S 1600 Y} 13
154667 .2t L 240 X S P 836 L. <8 0.63 [0 2s 1100 7 ) 2100 s7 18
154668 19 2.3 26 ' 0.65 703 <a 0.75 & 15 . 790 7 13 2800 se 21
154669 21 247 a0 le2 630 <a 1.3 10 ‘21 €40 s 20 3200 (11 25
154670 22 2.8 ar | Ca.71 749 <a 0.69 8 %4 1600 [ 10 :800 [ v7
158671 22 L 2.6 ar 0.68 , 740 <a 0.08 A 20 1C00, 8 17 2400 o1 29
154674 27 2.8 a8 C.73 690 <a 0.76 14 18 1400, 8 10 z7r00 62 i
154675 20 3.1 40  0.€6 o1 <s 0.08 6 22 1100 9 13 2900 70 H
154676 29 2.2 as . n.72 RED) <a 0.70 ? 19 1300 4 16 2300 58 15
154677 .3 207, a3 Ca1 Tic <a Qb7 4 32. - 1000 8 1S 2800 LY} et
154678 .30 2.6 a3 0e71 643 <a 0.68 8 29 850 8 1 2600 63 s
154679 27 2.6 a3 0.71 e3C <a 0.08 [3 25 910 8 12 2700 65 2
154680 25 246 - - 36 0.€7 780 <a 0.64 2] 9 - 1200 7 8. 2 za00 62’ 17
154692 21 2.5 50 0.€8 690 * <a 0.98 8 18 960 6 23 2400 54 5
154694 25 3.4 43 0.66 seo <a 0.84 9 23 930 9 20 2r00 7y 33
154697 55 .8 .32 Y 460 <a 1l <a ©49 - Y60 - - IS - .11 3800 130 18
154699 .67 3.3 39 1.2 460 <a 0.82 <4 a3 Y00 Y 6 3a3o0 86 . s
154701 29 3.4 37 tet 640 <a [ [ 28 °  7Tso TR0 (%4 3400 - 86 - T 29..
154703 26 3.5 39 0.1 620 <a 0.56 S 22, 1400 10 .12 2600 s 21
15470S 7 leb 18 249 280 <4 0437 © Y 1200 ' . 8 1400 - 33 B T
154707 22 3.0 3z 0469 630 <a 0.64 4 19 1300 7 12 - zsoo 8% . - 23
154709 6 (PR} 17 0.43 1¢0 <a 071 [ 7 1200 S 13 2200 38 " e
154711 a 2.0 24 0.57 590 <a 0.68 5 12 1100 6 to 2000 [%4 15
154714 27 2.8 36 Oe €6 6ac <4 0.75 q 28 . 750 9 11 2700 71 20
154716 23 3.8 31 [ 720 <a 0.66 5 34 1200 bt 9 2900 91 20

TABLE B-I1I. Analyses of sediment sampies
3-b
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RAFT RIVER — SEDIMENT’ SECTION 3 OF

OR SAMPLE N R K Sk CE TGAM ToT EK cPK Eu cPu ETH CPTH
NUMBER (PP M) (PPM) (x) (PPM) (PPM) (cPs) (CPM) (x) (cPM) (PPM) (cPM ) (PPM) (cpm)
154633 ea 70 1e5 180 a6 :
154634 91 52 1.5 16¢ a6
154636 e6 'Y 1.8 1S¢ 38
154637 93 a9 1«6 140 3s
154638 64 7t 1.3 22¢ .0
154639 st 130 1.4 330 56
154640 s8 78 1.5 HY a
153641 57 se 0.98 150 37
154642 60 a3 1.3 18¢ 45
154643 68 72 1e3 2s¢ 39
154644 76 58 te5 160 53
154645 62 59 1.2 21c¢ 27
154647 96 71 1.7° 17¢ 67
158648 22 9 2.6 91 a2
154649 100 72 1.7 1€¢ €6
154650 [:13 79 te? - 190 70
154651 144 80 1.8 17¢ ce
154652 89 - 8¢ 1.9 1$¢ . 66
154653 68 60 241 160 . 8a
154654 68 68 2.3 15¢ 82
154656 9 81 1.9 190 69
154657 78 68 1o 16¢ 7€
158658 74 57 1.8 180 65
154659 73 57 2.3 170 110
154660 96 7S (Y 170 56
154661 64 a2 1e6 29¢ 63
154662 a8 42 1.3 20¢ €s
154663 19 18 0.66 $2 16
154664 150 71 143 150 a2
154665 120 73 13 17¢ ag
154666 se 46 1.0 13¢ a2
154667 100 T4 1.5 21¢ as
154668 69 74 1.8 1€C 7e
150669 73 71 146 270 92
154670 100 83 1.7 1€6C a0
158671 79 66 1.7 1sc as
154674 100 73 2.0 190 - 61
154675 66 56 2.1 15¢ 72
154676 82 70 1e4 190 62
154677 78 78 1.6 1€6¢ e7
154678 72 7S 1ea 170 86
154679 69 6S 2.1 160 78
154680 8s €S 1.7 1€¢ 74
154692 79 . 54 [ 4 150 12!
158694 78 36 1.5 120 T
154697 94 24 lel 130 37
154699 L0 a8 1e1 170 38
154701 76 37 1.5 1aC €1
154703 72 Y 2.0 1ec¢ ea
154705 3s 37 1.3 12¢ a7
158707 33 61 2.1 15¢ es
154709 30 49 1e7 160 78
154711 50 3a 1.8 17¢ ec
154714 61 4s 1e6 16¢ 52
154716 64 3s 1.5 160 57

TABLE B-III. Analyses of sediment samples
3-c
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NUMBER
154729
154730
154731
154732
154735
154736
154738
154740
154742
154744
154747
154749
154750
154751
154753
158754
154755
154757
154758
154759
154760
154762
154763
154764
154765
154767
154769
154770
154773
154775

L5777

154779
154780
154781
154785
154787
154789
154792
154794
154795
154796
154798
154801
154802
154804
154805
154806
154808
154812
154814
154816
154818
154820
154821
154825

RAFT RIVER — SEDIMENT
OR SAMPLE O« O

ST LAT

A0-sss6es
40-41.883
40-41,.884
40-41.872
40-41,.887
40~-4}.887
40-41.884
40-~-41.882
40-41.931
40-43,928
40-481.921
40-41.926
40-41.926
40-41.922
40-41.928
40~-41.938
40-41.939
40-41.9a1
40-41.987
40-41.951
40-41.948
40-41.947
40-41.947
40-41.943
40-41.869
40-41.871
40-41.874
40-41.898
40-41.898
40-41.865
40-41.884
40-41.,903
40-41.829
40-41.849
40-41.845
40-31.817
40-41.837
40-42.315
40-42.286
40-42.270
40-42,261
40-42,336
40-42,343
40-42.340
40-42.279
40-42,279
40-42.265
40-42.140
40-42,227
40-42.269
40~-41.928
40-41.918
40-41.917
40-41.912
40-42.176

Ee SAMPLE NUMBER

LONG L VY REP
-~ g d0S8E ~ I~ -
-113.193 -3-15-
113,177 -3-15-
~113.189. -3-91-
~113.210 -3-15-
~113.211 =3-15-
-113.218 =3-12-
-113.217 -3-15-
-113.253 -3-12-
-113,206 -3-15-
-113.207 ~3-12-
-113.201 -3- -
-113.201 -3-12-
“113.198 =3-15~-
-113.191 -3-15~
-113.289 -3-91-
- 113,336 -3-15-
-113.338 -3-12-
-113.333 -3-15~
-113.289 -3-15-
- 113.283 -3-15-
-113.279 -3-15-
-113.278 -3-15-
-113.270 -3-15-
-113.242 -3-15-
~113.256 -3-12-
-113.251 -3-12-
-13.287 -3-12-
~113.283 -3-12-
-113.258 =-3-12-
~113.261 -3-12-
“113.251 -3-12-
-113.525 -3-15-
-113.553 -3-15~
-113.51% -3-12-
-113.611 -3-12-
-113.619 =-3-12-
-113.702 -3-12-
-113.748 =3-12~
~113.723 -3-15
-113.729 ~-3-15~
-113.698 -3-12-
~113.517 =3-15-
~113.513 =315
-113.564 ~3-12-
-113.537 -3-15-
-~ 2588888 =3 |2~
~ 113593 ~3-15-
-113.580 -3-15-
-113.584 -3-15-
~113e557 =3-15-
-113.562 -3-12-
~113.563 -3-12-
-113.,559 =-3-15-
-113.678 -3-12~

TABLE B-III.

(PPM)

2.3
1.7
ce2
2+ 4
2.7
J.0
244
2.5
2.8
6l

3.0
4.4
1.9
3.9
3.
13.
2.9
3.6
3.0

2.4
3.8
245
2.7

Q.72
2.5
3.7
243
6.8
Je1l
4.1
6e 6
Je2
J.3
2.4
244
J.0
245
4.5
2.8
2e6
2.0
2.9
243
3.8
3.9

1«9
le6

2.0
3.9

Analyses of ‘sediment samples

U=NT
(PPM)

3.0
21
2.6
3.4
3.8
3.7
3.2
3.0
3.1

Te6

3.7
4.9
246
4.0
3l
13,
4.2
8.1
4.1
3.8
3.3
4.8
3.8
4.6
3.7

3.1
4.3
3.2
7«9
Se0
5.2
Be 4
5.0
4.7
3.9
3.8
3.2

12,
4.2
4.7
3.8
3.4
4.9
4.9
6+6
5.3
2.7
1.8
3.3
2.8
Sel

usTu

077
0. 80
0. 85
0.70
Qu71
0.81
0.7
0.70
0.90
0.80

0.82
0.90
0.75
0.97
0.99
1.0
0.69
0.87
0.7
0.88
0. 74
0.79
067
0.58
0.70

0.82
0.85
0.73
0.87
0.62
0.79
0. 79
0.63
0.70
0.62
0. 71
0.93
0.82
0.38
0. 66
0.76
0.53
0.72
0,46
0.78
0.58

0.53

Qe 70
0.92
0463
0.70
0.76

4-3

AL
(x)

Gel
2.6
4.0
6e1
6.0
Se 4
S5e7
Se 6
Se9
6.0

646
6ol
Se t
6.0
6.0
Se6
6.0
602
6.0
Se9
6.3
Se.8
4.9
Se l
642
17

Se9
6.7
6e 2
6e3
6.6
6e2
Se 0
Se8
6e7
4.4
44
Se &
Se3
4.8
Se 8
Se3
Se 6
Se3
4.8
Se0
.7
5.8
Se.4
1.9
4e5
47
Tel

B

(PPM)

8A

(PPM)

620
320
480
S50
750
660
660
S10
640
590

590
570
560
800
690
760
760
820
770
750
800
730
530
580
390
28
a70
460
390
S70
680
680
590
650
750
420
630
700
750
450
800
740
790
740
770
830
670
840
720
280
430
540
1300

13

(PPN)
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SECTICN
CA co
(X} (PPN}
3.8 12
12 L)
S5e9 6
1.8 16
lel 9
le2 9
15 9
19 15
15 ie
15 15
1S 16
lel i1a
4.l 9
1.3 8
1«3 7
lel 7
lel 9
lel 9
lel [-]
led 8
14 9
1.2 9
Je2 9
le5 7
23 16
21. <4
247 23
1e9 s
28 21
oo 13
200 8
0.91 10
0«83 S
le3 6
la2 9
0«35 9
1«5 S
lel 14
0.98 S
le3 .
0491 T
Oe75 7
0.57 [ ¥}
1«0 T
035 S
8.2 S
1.8 8
058 8
16 4
26 <a
[ 7
8e6 (3
1e4 .
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RAFT RIVER -~ SEDIMENT SECTION 2 OF 3

OR SAMPLE (V) FE (W § MG MN MO NA NB NI P sC TH Ti v 4
NUMBER (PPM) (x) (PPM) {x) (PPN) {(PPM) (X) (PPM) (PPN} (PPM) . (PPN) {PPM) (PPN) {PPM) (FPN)
154729
154730 31 de.2 44 1e5 730 <4 0«96 : R4 3s 830 10 8 3200 83 18
154731 9 | - 23 1«8 30¢C <4 Os24 10 13 470 4 4 1100 31 12
154732 16 le8 32 0. $6 440 <q Q.46 9 18 780 ’ S 6 1600 47 13
154735 aa 3.8 - 36 le? 740 <4 1.3 9 56 800 13 14 4000 100 8
154736 23 3.0 39 091 730 <4 1.0 20 23 820 8 9 3100 69 20
154738 24 2.5 36 Ce S0 500 <4 0.92 T 22 26 890 8 16 2900 68 19
154740 26 2.5 40 1«0 670 <4 . Oe?1 9 30 930 9 11 2500 67 19
154742 35 3.8 27 13 680 <4 le2 <a 43 740 15 13 3500 110 17
154744 42 3.3 38 1e2 840 <3 0. 95 S . 46 1100 1 11 2800 86& 18
1S4747 a1 35 46 lad 710 <8 1«3 <4 79 T70 1 13 . 3400 92 29
1S4749 . . . )
154750 a2 35 38 leS 820 <4 1ed <4 61 820 A3 6 4600 100 18,
154751 RY:) 3.4 Js le2 520 <4 lel <a 68 890 12 6 3200 93 113
1_5‘753 . 25 2% 38 16 400 <4 . 081 S 29 i100 8 LY 2300 62 16
154754 29 2% 48 0.85 860 <4 0.87 8 24 1300 8 9 2800 66 20
154755 2% 243 43 077 av0 . <8 0.93 8 .27 980 8 13 2700 ol 29
154757 : 22 201 " 36 V.67 600 <4 0.80 8 29 820 8 8 2700 55 26
154758 71 28 41 0. 85 760 <s 0.83 10 25 1200 8 i1l 2900 69 18
154759 27 2.8 a2 Q.88 . B840 <4 0«81 7 30 1200 9 a 2900 68 19
t54760 el 27 at 0eS4 690 <4 0.81 7 21 910 8 1t 3000 67 19
154762 22 248 39 Ce ST 670 <4 092 9 28 1000 8 12 2900 65 20
154763 23 2«7 44 L0 680 <a 0.98 8 20 940 -] 12 3000 T1 20
154764 26 2e 4 a7 0S50 730 <48 0.83 10 27 1100 8 1e 2800 68 20
LS4765 24 25 29 lel 510 <4 0.80 14 41 790 8 8 £500 68 15
154767 16 2e5 29 0.56 360 <4 OeTo 11 31 az20 7 13 2400 58 13
1SAT69 30 4.5 28 leb 980 <4 Leb6 <a 52 740 15 1t 6000 120 15
154770 <2 <0405 3 A4€ <4 <4 4. <a <2 <5 < <2 <iL0 <2 <y
154773 57 Sa4 34 le? 1200 <4 1et <4 52 930 19 12 4300 150 (%4
154775 35 3.8 32 13 760 <4 1.8 . 4 S0 680 12 [ 4400 100 16
154777 38 Se#t 28 1«7 1200 <4 IS : <s 49 690 19 12 $200 150 16
154779 33 3.8 3 leg 660 <4 1«4 <4 49 970 10 11 3500 82 15
154780 20 3e3 31 led 610 <4 0.62 9 24 1500 10 13 3200 67 20
154781 27 3.0 42 0«77 &6SC <4 061 [ 26 1300 10 13 2600 T0 218
154785 18 2.0 26 0eS9 330 <4 15 3a 16 1000 6 14 2500 L ¥4 %4
154787 12 2e1 24 0«68 S20 <a {3 11 16 : 620 8 29 3200 52 26
154789 19 249 33 0477 7€C <a 1el 9 22 T70 9 22 3400 69 25
154792 16 2e7 20 Da60 550 <a 0.27 5 24 520 7 S 2600 45 28
154794 10 le8 22 [ X ¥ 4 720 <4 .82 Ll 12 650 S 16 2600 48 (%4
154795 21 2.2 30 Q€0 630 <& 0.80 9 i8 980 7 11 2700 59 22
154796 16 1e9 25 Oe 59 520 <3 1ed 8 14 730 [ 4 2700 SS 19
L54798 14 4.3 15 0«61 800 <8 0457 22 20 700 12 19 14000 . 67 32
154801 21 25 29 0+.63 S0 <4 0.80 7 25 990 8 9 2800 65 -4
154802 14 23 29 De €2 460 <4 Q.72 [ 16 910 7 9 2800 59 17
154604 2t 4ol 19 0460 490 <4 0eb2 13 23 700 12 10 4700 130 ‘19
154805 22 28 29 0.€9 €20 <4 0.89 9 16 910 T 10 2800 60 19
154806 8 208 14 0e29 190 <4 0.23 8 16 1100 7 (¥ ) 2700 49 it
154808 13 20 39 led 410 <4 13 13 12 980 6 22 2300 40 18
154812 12 23 20 OeE9 560 <4 095 9 21 830 7 _l7 3200 S8 22
154814 (%3 3.0 24 057 500 <4 D82 7 22 1000 9 19 3100 63 21
154816 22 2408 41 Ie0 600 <3 0.81 8 18 900 T 13 2500 60 19
154818 6 0«78 14 0e€5 130 <4 0.29 it . 8 660 3 S 910 23 [§-]
1546820 15 298 26 le2 480 <4 0.78 17 18 880 8 12 2600 59 1?7
154821 16 262 35 095 450 <4 0eS57 8 17 830 7 5 1800 St 15
154825 9 246 32 Q.48 380 <3 22 9 8 1S00 5 [ ¥ 3000 45 21

TABLE B-1IT1. Analyses of sediment samples g

4-b



-

OR SAMPLE

NUMBER
154729
154730
154731
154732
154735
154736
154738
154740
154742
1564744
154747
154749
154750
154751
154753
154754
154755
154757
154758
158759
154760
154762
154763
154764
154765
154767
154769
(54770
154773
154775
154777
154779
154780
154781
154785
154787
154789
154792
154794
154795
154796
154798
154801
154802
154806
154805
154806
154808
154812
154818
154816
154818
154820
154821
154825

RAFT RIVER — SEDINMENT
IN 2R K SR
tPPM) (PPM) (x) tPPM)
91 52 1.8 190
39 - 38 0.78 180
64 s2 1e2 18¢
93 At ie6 166
as 63 1.7 1ro
82 59 1e7 16C
100 6e 1.8 166
.82 41 1.4 160
110 59 1.5 180
90 . 34 1.3 160
94 a6 1.6 180
89 33 147 14¢C
82 53 4 160
120 90 1e7 220
80 69 1.7 1s¢
70 Y] 1e9 200
97 80 2.1 200
98 81 2.1 210
80 82 1.9 190
82 89 1.9 z10
85 ee 2.0 200
a2 as 1.9 " 200
74 38 1e6 L5¢
63 .l 1.6 15¢
8l 18 1ol rec
6 <2 lea 91
100 28 1.3 170
78 26 1e2 tsc
92 18 1e1 150
75 29 1.6 16¢C
69 43 2.t 140
89 56 1.8 140
92 as 1.4 1ac
s7 a8 1.8 170
76 62 1.9 17¢
52 23 1.4 Y3
62 91 1.4 150
89 100 1.6 1€C
68 9s 1e7 150
62 19 1e2 €7
67 -1} 2.0 17¢
57 7t 2.3 . 170
17 28 1.8 120
78 85 1e5 186.
a2 T1a 2.6 160
s? a2 1.5 a2¢
59 59 13 160 .
ss a7 2.3 17¢
57 at 15 190
3a 27 0439 260
59 26 ‘1.0 27¢
60 a2 1e3 2ac¢
144 21 1.8 240

TABLE B-TII.

TGAM ToT . EK cPK EU [<.17)

(CPS)-  (CPM) (x) (cPpM) (PPM) (CPN)
0.1 1.6

7500

Analyses of sediment samples

C

ETH
(PPR)
6.8

SECTION
CPTH .
(CPN) .
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NUMBER

154827
154830
154832
154834
154837
154838
154839
154840
154842
154843
154844
154849
154850
154851

154853
154856
154857
154861

154862
154868
154866
154868
154870
i5a87)

154872
154873
154874
154875
154876
154877
154879
t54880
154882
154883
154885
154886
154892
154894
154895
154896
154897
154898
154899
154900
154901

154904
154905
154906
154907
154909
154910
154911

154912
154914
154916

RAFT RIVER ~ SEDIMENT
OR SAMPLE D+ O. E« SAMPLE NUMBER

ST LAT

40-42.173
40~-42.170
40-42.087
40~-42.163
40-a42.321
40-42,.317
40-42.312
40-42.310
40-42.301
40-42.297
40~42.294
40-42.109
40-42.115
40-42,112
40-42.112
40-41 .949
40-41.954
40-42.196
40-42.204
40-42,211
40-42.2t5
40-42.223
40-42.,105
40-42,243
40-42,251
40-42,247
40-02,248
40-8s988¢
40-42.239
40—00280s
40-41.695
40-41.724
40-41,.715
40-42,.051
40-42.055
40-42.,066
40-42.211
0-82.112
40-42,097
40-42.080
40-42.061
40-42.039
40-42.028
40-42.028
40-42.043
40~-42,.,055
40-42.027
40-42.009
40-431.7681
40-41.780
40-41.657
40-41.658
40-41.659
40-41.65¢
40—41.659

LONG L TY REP
-1i3.671 ~3-12-
=113.691 =3-12-
~113.696 -3-12-
“113.701 ~3-12-
-113.503 -3-15
~113,506 =-3~-15~-
~113.585 =3~-15—
~113.520 =3-12-
-113.529 -3-15
-113.533 -3-15
-113.545 =3-12-
~113.187 -3-}5
-113.170 -3-12-
~113.150 —-3~-15~-
~1134151 =3-15-
~113.349 -3-t2-
-113.356 ~3-12-
-113.668 -3-}2-
~113.642 -3-12-
~113.629 ~3-15
-113.627 -3-12-
-113.639 -3-12-
~113.183 ~3~-12-
~113.606 -3-15~
-113.607 -3-15-
—113.632 ~3-15—
~113.635 =3~15~
-8 08808 — 3= |G-
~113.636 -3-15-
~%$88088 ~3-| 5
—113.736 =3-15-
~113.695 ~3-12-
~113.691 =3-15
~1134691 ~3-15-
~1134670 ~3~15—
“113+669 ~3-15-
“113.681 ~312-
-113.762 -3~-12~
“113.763 -3-15-
~113.757 -3-15-
-113.762 -3~15~
-113.761 =3-15-
-113.737 -3-15~-
~113.722 -3-15-
-113.692 -3-15
~113.652 -3-15-
~113.672 -3-15~
~113.684 —-3-15-
~113.818 =-3-12-
~113.816 -3-15—
“t13.776 ~3-15-
=113.,760 ~3~-)5
“113.755 =3-12-
“113.750 -3-12~
~113.750 -3-12-~

TABLE B-IIT.

(V)
(PPM)
5.5
Qal
3.8
2.0
2.9
2.5
2.7
al
l.2
3.9
a8,
S+ 0
8.5
6.8
3.6
ca.
Q8.
8.7
13.
6.3
3.7
9.7
a.s
4,3
7.8
2.5
2.1
6.2
217,
5.3
4.5
22,
a.6
lel
245
Z.5
6.8
3.6
2.3
€.3
2.9
2.7
3.5
3.0
2.1
2.0
2.4
Z.8
12.
31.
2.5
28.
S6.
19.
32.

U=NT
(PPM)
7.7
5.8
Sea
3.9
4.9
4.6
8,2
Se5
4.6
4.9
S0.
7ol
9.3
8.6
4.1
52.
49,
9.0
14,
8e 1
S.7
13,
6.8
4.4
7.3
2.9
3.7
5.2
30.
S.7
4.4
20.
S.8
3.9
3.4
3.5
8.3
3.7
4.7
6.6
5.6
5.3
5.9
3.8
4.3
3.5
3.6
3.2
13.
36.
3.3
as.
64.
26.
34,

usTY AG
(PPN}

0471t <2
0.71 <2
0.71 <2
0.78 <2
0.60 <2
0.55 <2
0.64 <2
0.75 <2
0.69 <2
0.81 <2
0. 96 <2
0.70 <2
0.91 <2
0.79 <2
0.88 <z
1.0 <2
0.97 <2
0.97 <2
0.93 <2
0.78 <2
0.065 <2
0.73 <2
0.70 <2
0.98 <2
let <2
0.86 <2
0.58 <2
o.al1 <2
0.89 <2
0.93 <2
1.0 <2
1.2 <2
0.79 <2
0.29 <2
0.72 <2
0.70 <2
0.81 <2
0.98 <2
0.71 <2
0. 81 <2
0.51 <2
0.52 <2
0.59 <2
0. 86 <2
0.50 <2
0.5¢ <2
0,66 <2
0.87 <2
0.91 <2
0.85 <2
0.76 <2
0.85 <2
0.88 <2
0.75 <2
0.94 <2

AL
(%)

6.3
6.7
Se 6
Se9
69
6e2
Se &
Se3
Se9
Se6
4.3
S5eS
Se2
6.0
5.8
6.0
Se8
6e1
6.0
Sel
Sed
Se2
6.0
Se8

Sel

503
6.0
S0
7.8
7.5
8.7
Te8
Se3
5.5
Se8
Tel

59
5.6
Se5
S5e9
7.0
66
Te2
5«5
Se3
6.7
63
6.0
Set

7.0
6.8
Tel

Ge?

B
(PPM)
<10

Analyses of sediment samples.

5-a

BA
(PPH)
2400

910
550
810
830
870
770
7o
670
680
S10
700
700
720
780
680
720
580
750
820
820
760
760
790
760
630
630
120
700
670
5S40
610
610
910
800
790
830
670
860
770
760
860
170
870
770
690
690
770
690
710
3000
580
540
590
810

BE
(PPM)

NWPENANNNRNUWUNWROANNNGOGRONRNRNAONNSRNWNNRANAONNANNNRNRORNNRNRUORNNWAOMRNNRORNRWND W

SECTICN | OF

CA
(x)
3.0
1.5
2e2
0.85
0.71
Q.77
0.83
0.86
0.88
0.84
12
0.40
O0.71
0.64
0.92
1.0
l1e2
0.82
23
1.8
0.83
0e72
0.606
0.91%
093
1.3
leo
0.92
1.3
0906
le6
1.8
1.8
1.6
le2
1.3
0.96

0.87

lat

ca
(PPN)
‘8
9
1
4
13
10
10
8
8
[}
10
s
s
10

~
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RAFT RIVER = SEDIMENT . ' . : SEC'ION_ 2 UF 3

OR SAMPLE (4] FE [ MG MN MO NA N8B NI P SC TH . T v Y
NUMBER (PPM) (x). (PPM) {(x} (PONV) {PPN) (x) (PPM) (PPM} (PPX) {(PPM) (PPM) (PPN) ‘(PPM) (PPN)
154827 16 3.6 a1 le2 650 <a 1.7 15 31 5200 12 19 4100 68 58
154830 . 19 4.2 32 ieC Sla <4 1e2 18 29 1600 11 22 7700 81 - a
154832 i 5.0. 39 1.6 1100 <a 1.3 31 40 1900 [ 4 e - 6800 120 a4
154834 1S ‘207 27 0+59 850 - <A 0.85 13 18 750 8 13 3900 62 29
154837 19 3.6 28 0.59 T€0 <4 0.55 7 28 1000 -] 12 3400 1£:] 21
154838 20 3.2 32 0.70 800 <4 D461, 7 25 1100 11 12 3400 7 22
154839 23 26 - 35 O0.C7 €70 <a 0«76 8 26 830 9 9 3200 . 73 ‘2
154840 25 2e 30 0SS 490 <a 0.70 7 21 880 8 13 2600 59 29
154842 21 242 3 0.58 550 <4 0.81 K4 20 660 v 10 2800 61 23
153843 27 247 33 072 a€0 <4 0.77 7 24 750 9 13 3000 7 26
154844 21 3.0 25 CeSO 700 <a . le2 6 30 670 12 it 4800 a8 23
154849 . 10 18 16 0.32 430 <4 0.35 5 16 640 & 10 2200 sl . 25
154850 18 le8 27 Ca 48 e <48 0.69 9 18 - 650 8 17 2800 X4 kR
154851 27 2.6 26 0453 740 <a 0.64 6 23 1000 T 10 2900 53 23
154853 23 2.4 38 0«62 660 <4 1.0 8 20 920 8 3 3100 65 23
154856 26 2.8 a2 0a.73 770 <4 0.83 ] 24 1100 9 21 2600 60 26
154857 25 25 46 0.73 500 <a 0.83. 8 23 980 9 1?7 2800 o1 32
154861 87 2.9 53 0.75 64C <a 0.85 7 20 2100 9. 1 2600 66 32
154862 17 4.2 27 el 850 <a lLed 4 22 1100 1a 22 4400 120 i
154864 8 3.4 20 0.5 580 <a 15 8 RL) 620 12 3a 4300 %S 25
154866 12 1e4 21 025 340 <a 1.3 8 14 SS0 s A7 2000 3S 22
154068 1t - le6 19 . 0e28 380 <A 1.3 8 16 610 ] 32 1900 k1 30
154870 16 2«0 26 0eAS 580 <a 0.65 7 23 760 7 10 2700 a8 30
154871 22 2e7 35 0.€8 620 <4 Q.78 7 21 1100 & 3 2800 67 23
154872 18 2«7 32 0«65 640 <4 0 .87 ° 19 930 L] 1 3000 66 22
154873 19 23 29 0173 $40 <A 0.67 7 21 870 T 15 2400 58 22
154874 23 22 31 0.73 550 <4 0.69 6 23 1200 T 8 2200 S5 25
154875 © 22 2«4 29 0.65 570 <3 0.78 8 17 940 T 8 2500 58 21
154876 . 20 2.9 31 071 640 <a 1.3 12 19 990 s 36 3100 65 34
154877 17 2.3 29 0.56 4S50 <4 Q74 6 15 930 6 6 2600 58 20
154879 50 4.4 64 te? 860 <4 1.5 <a 73 800 12 [ 3] 3700 100 13
154880 13 26 26 0.77 550 <8 2.2 6 19 490 & 34 2700 48 19
154882 21 246 24 O«Ca 440 <a 245 i0 12 490 ® Je 2700 46 218
154883 ti 2e1 . 29 0+42 450 <a 2.4 1 7 550 S 10 2200 33 18
154885 28 240 30 0.60 T€0 <4 0.98 7 14 710 6 .6 2500 53 17
154886 29 2.2 3a Q.68 670 <a 0.90 8 16 890 7 17 2300 S2 17
154892 | 37 240 36 0+54 490 <4 0.81 9 12 820 ? 15 2500 $3 20
154894 25 - LTS 44 les 970 <4 1.6 28 30 1100 12 12 €200 100 23
154895 20 2.6 28 0.54 590 <a 0.69 10 19 920 & 15 3200 59 1
154896 14 2.0 29 0457 440 <4 10 9 13 870 ? 17 2700 48 23
154897 18 1«9 30 051 810 <4 le0 9 12 640 ] 12 2600 4€ 19
154898 17 2.3 31 0459 630 <a 1ol t3 17 630 ? 18 3100 . 87 26
154899 28 3.5 49 0496 650 <4 1«6 12 32 670 i1q iée 3500 71 26
154900 20 2.6 36 Oe74 €40 <s 1.3 13 \16 T10 7 12 2900 24 . 25
154901 16 2.4 34 Qe S60 <4 2.0 12 1 770 6 10 2500 a5 21
154904 19 241 27 0+.€3 ' 550 <a 0.83 9 15 670 ] 19 2700 52 21
154905 20 242 . 28 0+68 600 <a 0.93 10 17 710 T 17 2600 S2 20
154906 23 247 3s 0. €0 660 <4 0.99 9 18 680 a . 11 2800 59 22
154907 20 2.8 37 0456 S10 <4 0.97 9 25 -1600 a 10 3700 79 23
154909 28 4.0 37 Ce S0 270 <4 0.65 T 27 2300 a is 2700 80 25
154910 - 39 2e7 27 lel $90 <4 0.43 .. <4 38 1200 T 6 1900 140 ie
154911 33 2.7 57 0.€2 620 <a 1.8 33 14 780 -} 32 2800 S2 32
154912 39 2.1 52 0e.a7 S520 <s 2.2 25 9 780 & 31 1900 a? 26
154914 25 21 42 0e58 390 <4 2.4 23 11 820 6 30 2100 2 25

7 22 2400 61 | 4

154916 25 2«4 38 0.€3 490 <a 1.9 8 17 770

TABLE B-III. Analyses of sediment samples
5-b

)
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RAFY RIVER -~ SEDIMENT SECTION 3 OF

OR SAMPLE IN ZR K SR CE TGAM ToT EXK cPx EU cpu ETH CPTH
NUMBER (PPM). (PPM) (x) (PPM) (PPM} (cPs) (cPM) (%) (cPM) (PPM) (cpM) (PPM) (cPM).
154827 100 ‘25 1.7 870 260 6900
154830 98 3 1.5 240 160 7200
154832 110 23 1.5 190 130 . 3600
154834 53 3a 2.2 1aC 100 3300
154837 69 67 2.5 180 66 7200
154838 80 69 2.8 150 €S 5400
154839 89 93 2.1 170 70 3600
154840 69 81 1.8 160 66 3000
154842 69 89 1.6 1s¢ 68 2700
154843 a2 84 1.7 156 68 3300
154848 78 - a2 1.4 140 64 3900
154849 3a .31 2.3 tsc €4
154850 46 78 1.6 150 92
158851 60 as 2.2 166G €S
154853 8s 100 1.9 170 62
154856 1o - 46 1.8 160 96
154857 65 64 2.1 1s¢ g6
154861 170 a9 1e8 140 62
154862 77 28 - IS 18¢ s2
154868 62 21 1.7 16¢C 160
154866 53 a9 1.7 150 100
154868 4! 29 2.0 140 120
154870 LH 53 2.2 160 72
154871 82 as 1.9 170 61
154872 69 92 1.9 1€6 73
154873 as 8s 1.6 140 64
154874 110 83 1eS 16¢ 6C
154875 74 74 le7 160 69
154876 80 s3 1.8 160 110
154877 65 84 1.5 16C 62
154879 110 39 1.5 120 a7
154880 69 19 1.6 130 61
154882 74 18 1.7 1e0 s8
154883 67 38 1.6 280 88
154885 84 71 1.7 210 61
154886 130 68 1.4 19¢ 64
154892 61 60 1.5 170 80
154894 87 26 1«6 2€¢ at
154895 80 73 2.4 210 96
154896 64 67 1.6 200 S€
154897 79 e7 le7 18¢ 78
154898 70 100 1.8 210 100
154899 93 89 2.1 15¢ a7
154900 ao 130 149 210 83
154901 80 S56 1+6 220 -1
154904 67 76 1.6 © 160 78
154905 68 81 - 1.6 190 83
154906 83 100 1.8 17¢ 67
156907 a3 63 1.6 180 66
154909 100 69 1.5 1ec 64
154910 180 38 1.5 20¢ a0
154911 9 40 146 140 130
154912 89 33 1.5 14¢ 110
154914 73 1? 1.4 140 58
154916 78 27 1.7 IS¢ 72

TABLE B-III. Analyses of sediment samples
5-¢
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NUMBER
154920
154922
154923
154924
158925
154928
154930
156363
156364
156365
156366
156367
156368
156369
156370
156371
156372
156373
156374
156375
156376
156377
156378
156379
156380
156381
156382
156383
156384
156385
155386
156387
156388
156389
156391
156392
156393
156394
156395
156396

‘156397

156398
156399
156400
156402
156403
156404
156406
156410
156417
156418
156419
156421
156422
156423

RAFT RIVER ~ SEDIMENT
OR SAMPLE De. O. Eo SAMPLE NUMBER

ST LAT
40-41.654
40-41.649
40-41.652
40-41.528
40-42.296
40-82.250
40-42.283
40-42.269
40-42.236
40-42,219
40-42.223
40-42.2314
40-42.252
40-42,255
40-42.264
40-42.277
40-42.266
40-41.989
40-81.985
40-81.959
40-81.964
40~41.975
40-41.969
40-42.371
40-42.285
40-42.285
40-42,.275
40-82.232
40-22.232
40-42.215
40-42.213
40-42.208
a0~42.177
40-42.178
40-42.190
40-42.200
40-a2.145
40-42,151
40-32.149
40-42.144
40-42.146
40-42.157
40-42.157
40-42.109
40-42.120
40-42.112
40-42.1114
40-42.147
40-42,134
40-42.083
40-42.081
40-42,075
40-42.049
40-32.046
40-42.027

LONG L TY REP
-113.739 -3-15
-113.739 -3-15-
-113,717 =~3-15-
~113.716 -3-15-
~113.592 ~3~15~-
—-113.624 =3~15-
~113.616 =3=12-
-113.712 -3-15-
~113.700 -3-12-
~113.673 =3-12~
~113.708 =3-15—
“113.711 =3-15-
-113.683 ~3-12-
—113.711 =3-12-
—113.696 =3-15~
~113.696 -3-15-
~113.677 -3-12-
-113.867 ~3-12~
~113.8084 =3-12-
-113.861 -3-12-
—-113,837 -3~ 15~
-113,852 -3-15~-
-113.870 -3-i2-
~113.590 =-3~12-
-113.629 -3-12-
-113.627 —-3-15-
~113.612 =3-15-
~113.599 ~3-12-
~113.620 ~3-12-
~113.601 -3-15—
~113e578 =3-15~
-113.578 ~3-15~
~113.598 ~3-15—
-113.617 =-3-12~
~113.579 -3-15-
-113.573 -3-15
~113.608 ~3-12~-
-113.628 -3-15-
-113.632 -3-12-
-113.676 -3-15~-
-113.663 -3-12-
-113.674 -3-}2-
~113.663 =3-12-
~113.685 -3-12~
~113.716 ~3-15-
-113.708 =3-15-
“113.713 =3-12-
~113.735 -3-12-
-113.776 —3=15=-
~1134710 -3-15-
-113.698 —3~15-
-113.698 -3-12-
“113.712 =3-15-
~113.731 =-3-15-
“113.716 -3-15-

TABLE B-III.

(PPM)
4.1
6at
6.4
9.8
209
2.9

13.
FI
3.5
4.2
3.1
2.2

3.9

67 -

248
2.4
247
10«
4.5
2.5
Q.2
Jes

6e3
3.8
6.2
16.
12
4.5
3.3

3.3
442
Qe
2.8
2.0
S.0
348
3e2
4.4
3¢5

€.8
6e2
3.2
10.
68

2.9
2048
zeJ
3.9
3.1
14
2.8

U=-NT
(PPM)
6e4
Tel
10.
13.
Sl
3.3
14.
e 2
4.6
Se9
3.7
346
.8
6.3
3.0
3ot
3.0
12.
4.2
3.2
7.6
4.0
Je |
7.8
5.9
Gel
15.
12.
6.4
4.5
4.3
3.9
Se7
12
4.8
4.0
10.
S+6
6.5
9.3
6.6
8.4
11
13.
5.6
9.0
14,
Sel
3.5
247
3.2
6.0
346
3.0
3.4

UstTu

0.63
0.86
0.63
0.77
0.56
0.86
0.90
0.76
0.76
0.72
0.83
0.89
0.81
el

0.79
et

0.91
0.90
1.1

0.79
0.56
0.85
1.0

0.80
0.81
1.0

1.1

0.99
0.7t
0.74
0.76
0.86
0.73
0.74
0.79
0.75
0.49
0.67
0.50
0.48
0.69
0.83
0. 064
0.8
0456
1o

0049
0.80
0.82
0.90
0.72
0.65
0.88
0.47
0.83

AL
(x)
7.4
Tea
77
8.8
6.0
Sel
5«9
Sel
Se6
6e3
5.8
6.3
5.9
Se6
Se0
Se.0
4.5
Se7
Se0
4.l

6.8
41
5.0
Se2
<0.05
602
Se6
SeS
Gel
5.5
SeS
Seb
665
6.2
Se0
6e2
Te2
Te5
7«9
6.8
645
Tel
Teb
69
79
8.2
67
Se0
67
846
Tel
Bel
96
Te2

8
(PPN}

<io
12
<10
<10
21
26
<10

Analyses of 'sediment samples

[

1

8aA
(PPM}
: ¥4}
920
640
780
650
550
630
700
740
970
850
750
700
640
650
700
590
710
790
520
830
T20
S10
120
690
<2
710
770
790
760
740
T60
870
960
750
700
1100
1200
1000
1000
960
9t0
950
880
970
960
700
800
600
790
940
800
940
890
780

BE
(PPR)
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SECTIGN 1 OF 3

ca - o,
(X1 (poR})
led 6
lea 9
15 <4
1.5 <e
0.25
0.86
1.0
0.89
0.76
0e 84
0.77
0.73
0.81
1.4
0.97
0.77
1.6
1.3,
2.4
a3
0.70
0.94
4.6
0.59
C.7e
<0405
0.97
tel
Ce7a
0.79
0.84
0.93
0.88
1.3
0.81
0.82
1.8
1.8
1.6
17
15
1.7
2.1
2.0
1.9
2.0
2.1
0.90
3.8
2.0
1.8
15
Les
2.5
1.8
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RAFT RIVER ~ SEOINENT ' SECTION 2 OF 3

DR SAMPLE cu FE L1 MG MN MO NA NB N1 P SC TH TI v A 4
NUMBER (PPM) (x) (PPM) (x) {(PPM) (PPM} (x) {PPN) (PPM) {PPN) (PPM) (PPM} {PPN) (PPN) (FPn)
154920 21 21 a4 0at? 240 <a 25 ] 15 600 6 22 2100’ . 13
154922 35 3.1 LYY 0. 85 590 T <8 1.6 [ 32 970 8 20 2500 81 22
154923 8 1e2 23 0427 230 <4 2.6 8 S 410 3 19 1400 16 it
154924 23 1.2 30 0«28 20G <4 3.2 [ 7 300 3 1?7 1300 1?7 8
154925 13 249 28 0455 3o <4 0.40 T 17 990 8 10 3200 60 13
154928 20 2.1 30 0+60 450 <4 0.61 6 25 630 7 1 2200 61 23
154930 15 244 26 0«70 440 <4 1.2 S 26 610 8 11 3100 59 20
156363 21 2.0 a3 OeS57 630 <a 0.92 7 23 900 6 13 2600 56 19
156364 22 2.8 33 0.66 810 <a 0.62 10 33 980 9 1s 3600 Te 52
156365 17 23 44 0«58 440 <4 T 1.0 9 \7 820 7 18 2900 57 33
156366 19 2«4 41 0.60 1000 <s 075 8 20 960 7 9 2800 68 22
156367 18 2.4 38 Q+66 730 <4 0.86 it 22 860 8 1 2900 . LT3 er
156368 18 2«7 33 . 0.€0 S10 <a 055 7 32 900 10 13 3600 (-3} . 46
156369 25 2.8 L3} - De66 700 <a 0.65 7 36 1000 9. 12 3000 72 27
156370 22 2e1 38 0.59 7¢C < 0.61 6 20 1200 7. 8 2400 ’ -3 26
156371 25 T 2.1 39 O+ €06 770 <s 0 .64 6 21 1500 7 9 2300 5S 28
156372 19 c le9 33 0«54 420 <4 0.54 S 30 810 6 7 2100 To 20
156373 15 2.0 30 0.€3 560 <4 12 i 14 860 -6 14 2200 45 20
156374 13 l.8 . 27 0.51 3s0 T <a T . 099 15 11 ero S 13 2500 40 22
156375 12 1.6 28 12 640 <4 0e51 8 20 1000 . 9 t700 50 19
156376 .23 269 43 0«86 930 <4 10 13 22 830 14 26 3400 64 20
156377 18 2.7 40 1.0 880 <4 076 12 21 1300 7 15 2500 60 30
1563786 16 1.8 31 0.83 580 <4 0.55 to 27 1200 S 9o 1800 s58 20
156379 8 Le6 17 0.28 290 <4 - 0SS 6 12 $30 6 10 2600 43 19
156380 13 2.2 27 0. 49 400 <4 Q.62 9 18 870 7 10 3200 53 26
156381 <2 <0.05 2 €005 <9 <a <0.05 <4 <2 13 <1 <2 <10 <2 . <1
156382 24 2.8 3 0476 570 <a 1.0 9 33 720 9 1S 3500 T0 a7
156383 13 2.1 24 0455 520 <4 fol 8 18 690 ? 19 2800 55 29
156384 10 1.9 24 0.40 130 <4 0.74 12 13 650 (] 15 2900 50 30
156385 21 25 32 0459 700 <4 0e72 9 16 . 900 8 15 2900 63 19
156386 19 23 24 0«56 560 <s 0.83 i0 18 790 7 12 Jooo0 60 20
156387 17 2.4 27 0.61 600 <4 0.79 8 16 880 T ie 2800 60 20
156388 15 2.1 26 0. 47 620 <4 1.0 io ie 650 6 21 2600 53 23
156389 1t 25 25 0.61 420 <s 1«6 10 15 1000 8 27 3300 Se 26
156391 18 2«4 29 0.58 400 <a 0.78 8 17 610 7 14 2700 S8 25
156392 16 2.0 29 0e.52 S580 <s 0.86 7 14 630 6 7 2600 Ss - 18
156393 S 24 16 O« 40 380 <4 1.7 18’ 7 2300 7 53 43100 e 34
156394 8 2.5 23 0+S55 3a0 <3 201 13 8 1300 7 31 3300 S 21
156395 i4 2.7 29 0.0 350 <4 2.8 18 10 1400 6 32 3800 43 19
156396 9 2.8 33 0,46 540 <a 243 5 10 780 6 28 3100 LY:] 28
156397 15 38 29 0.85 780 <a 1.5 i6 22 1200 10 23 5800 73 27
156398 14 3.8 30 0.88 920 <s 13 18 22 1700 [} 39 1600 T 33
155399 ¥ 3.6 24 Q.79 S70 <4 1.9 i6 16 1400 to 3s 5200 77 26
156400 6 243 22 Oe 41 A4S0 <4 3.1 - 17 T 870 S A4S 2000 4l 26
156402 15 2«4 35 0.61 880 <a 242 12 11 1000 6 22 - .2s00 (1] 21
156403 9 2.9 26 0.58 520 <3 2.8 21 i1 1000 L} 26 3600 S52 23
155404 9 3.5 22 0.61 710 <4 29 16 it ai10 8 26 3900 85 26
156406 19 2.9 39 0.€8 730 <4 0.83 it 4 530 < i6 3900 70 a5
156410 i5 . 23 27 0.72 460 <4 075 10 15 6i0 6 1 3a00 S56 i8
156417 12 2.3 a3 0.77 390 <4 1.6 10 15 750 6 10 2500 S0 (3
156418 13 2e1 41 0.£3 61¢C <a 2.5 12 8 750 S 1s 2100 31 14
156419 10 le@ 32 0.49 490 <s 242 19 10 760 5 19 2400 41 22
156421 17 3.2 52 0.77 640 <4 Le7 i 7 12 640 -] IR “3e00 56 20
156422 6 le$S 20 0.36 290 <4 3.3 7 6 950 4 17 1500 28 21
156423 16 2.4 3s 0.72 480 <a 1.5 10 17 580 7 17 2700 Se 20

TABLE B-III. - Analyses of sediment samples
6-b
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RAFT RIVER = SEDIMENT - SECTION 3 OF 3

OR SAMPLE ZN ZR [3 SR CE TGAM _rtov EX cPK EYU cPU ETH CPTH
NUMBER (PPM) (PPM) (X) (PPM) (PPM) tcps)y tcpPM) T (x) (CPM) (PPN) (cPu) (PPN} " (CPM)
154920 67 24 1.6 15¢C 76
154922 120 36 Le? 180 73
154923 - 39 10 16 18¢ 'H]
154924 a7 7 2.0 160 a9
154925 s6 55 2.6 120 70
154928 8s 79 1.5 110 53
154930 55 38 Leb t20 60
156363 82 89 1.8 17¢ ce
156364 87 78 ie7 15¢ 91
156365 75 73 1.8 180 90
156366 94 74 1.5 140 59
156367 85 100 1.6 140 L]
156368 . 66 55 1.8 17¢ 110
156369 t10 64 1.2 1e¢ 68
156370 110 . 80 1.5 S 120 56
156371 140 73 . 1.6 120 €0.
156372 120 -1 1.2 110 ag
156373 73 76 1.7 160 144
156374 78" 100 1e6 17¢ €6
156375 100 s7 1e1 1ac a5
156376 130 8s 1.8 130 120
156377 120 “120 2.0 130 73
156378 150 68 1.0 170 a3
156379 32 50 2.2 1€¢ 65
156380 54 46 2.0 1€0 73
156381 <2 <2 0.84 <1 <10
156382 75 T 1.6 150 7€
156383 52 s7 1.6 17¢ 98
156384 S0 72 2.1 1a¢ . 83
156385 18 81 1.9 15¢C . 75
156386 65 96 1e7 17¢ 77
156387 61 82 2.0 17¢ 73
156388 54 a8 1.7 150 110
156389 sa 27 2.0 t6c 140’
156391 €3 9s 1.6 15¢ 75
156392 61 79 147 160 67
156393 a0 21 2.0 21¢ 240
156394 56 21 2.3 230 140
156395 63 30 2.0 24C tao
156396 72 . 1.6 340 160
156397 7 32 1.8 230 140
156398 73 . 30 1.6 23c¢ 150
156399 75 .27 1.6 250 170 h
156400 ar Y] le? 27¢ 210
156402 St 27 1o 30¢C 120
156403 58 24 - 15 280 140
156404 63 La 17 20¢C 99
156406 72 e7 1.5 160 96
1S6410 ' 59 72 L.a 180 65
156417 63 66 1.9 - 20¢C 70
156418 a8 3s 1.7 270 60
156419 65 68 1.7 24c¢ 120 -
156421 110 64 1.9 240 . 68 ‘
156422 aa 18 1e0 | 360 130

156423 71 ae 1.8 200 74

TABLE B-TII. Analyses o_f sediment samples

c-c
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NJMBER
156424
156427
156428
156429
156430
156431
156432
156433
156434
156435
156436
156437
156438
156439
156440
156441
156442
155443

156445

156446
156447
156448
155430
156451
156453
156456
155457
156458
156459
155460
156462
156464
156465
156466
156467
1564869
156470
156473
156482
156483
156485
156487
156438
156494
156504
156517
155518
156519
156520
1556521
156523
156524
156525
156526
156527

RAFT RIVER = SEDIMENT
OR SAMPLE De. Oe

ST LAT

4C-42,023
40-42,063
40-42.079
a0-42.111
40-42.121

40-42.134

40~-482,148
40-42.152
40-42.164
40-42.168
40-42,172
40—-42,231
40-42.0648
40-42,056
40-42,.065
4)-42.0a48
40-42,014
40-42,004
40-42.061
40-42,070
40-42.093
40-42.110
40-42.116
40-42,104
40-42,109
40-42,.195
40-42.184¢
40~-42,.,184
40-42,205
40-42,.204
40-42.214
40-42,222
30—42.227
40-0¢¢es s
a0-9ssses
40-81.872
40-41.879
40-~-41.885
40-42.407
40-42.411
40-42.397
40-42.379
40-42.377
40~42.361
40-42,236
40-42.,067
40-42.061
40-42.077
40-42,.,041
40-42.061
40-42.101
40~-42.287
40-42,.281
40-42.291
40-42.305

E+ SAMPLE NUMBER

LONG L Ty REP
=113.691 -3-15-
=1t34737 -3-12~-
=113.767 ~-3-15
-113.774 -3-12-
~113.770 -3-15—
“113.754 =3-12~
~113.765 ~3-12-
~113.782 -3-12~
-113.785 -3-12-
~113.772 =3—-15~
=113e766 =-3-12-
113751 —3-12-
=l134770 -3-15<
~113.784 =-3-12~
=113.802 -3~12-
=113.811 =-3-12-~
=t13.777 —-3-15-
=113.82t =-3-15-
~113.849 ~3-15
-113.852 ~3-12-
=113.871 =3-15-
=113877 =-3-12~
~113.855 -3-15-
-~113.864 -3-12-
-113.855 ~3-12~
—=It3773 -3-15~
—113.768 ~3-)5-
=113.,727 -3-15~
“113.739 -3-15~
~113e722 =-3~12-
“i13.715 =-3~12~
=113e73) -3-15-
-113.781 -3-15-
—t08888% ~3- =
—-8808008 ~3- -
~113.576 —-3-12-
=113.552 -3-12~-
=113e537 -3-~12-
1134636 -3-15-
~113.659 =-3~-15-
=113.666 -3-12-
~113.692 =3~-15
=113+689 =-3-15
-113720 -3-15—
—113e59) =3~ =~
=113.659 -3-15
=-113,661 —3-15
~113.644 ~3~-15~
=113.660 ~3-15-
—113e737 -3-15-
=-1136632 ~3~12-
=~113.666 -3- =
“113.659 -3-12~
=11 3.678% -3~ 2~
= 113669 ~3~-15

TABLE B-IITI.

u
CEPM)

2.5
ze7
z.8
2.0
Z.7
Z.6
2.1
2.8
2.2
2.1
2.0
1.9
3.7
3.1
(]
)
3.0
2.5
5.8
3.2
5.0
1.6
3.9
1.2
2.4
2.8
2.7
2.0
7.0
2.6
a.s
2.2
1.9
2.5
0.51
2.6
2.3
2.1

3.6

Wen N W e W
.
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Analyses of sediment samples

U=NT
(PPM)
4.1

4.1
4.0
244
2.8
4.2

3.0
2.9
Jeo

0.90
246
lel
1.7
4.2
4.5
4.0
8,9
3.2
Je6
4.7
9.0
4.0
4.5
6.9
4.8

usTuY AG
(PPM)

0.60 <2
0«54 <2
0.67 <2
O.41 <2
.0.68 <2
056 <2
0«56 <2
O.00 <2
0.49 <2
0.78 <2
0«59 <2
O0.74 <2
0.4a8 <2
C.30 <2
0.26 <2
0.18 <2
0+ 36 <2
0.50 <2
C.77 <2
0.70 <2
0.97 <2
0.31 <2
0.68 <2
0.27 <2
0.31 <2
0. 87 <2
0.73 <2
0.89 <2
0.88 <2
0. 87 <2
0.86 <2
0.90 <2
0.69 <2
Q.59 <2
<2

0.85 <2
0.78 <2
0.61 <2
1el <2
1el <2
0466 <2
0. Y4 <2
0.78 <2
0.85 <2
0.79 <2
0. 86 <2
095 <2
0.72 <2
0e78 <2
0467 <2
0469 <2
0.68 <2
0.76 <2
0.76 <2
0.75 <2

7-a

AL
(x)
6.4
6.2
6.9
6.7
S« 8
6.2
6.0
Q.1
Se3
S« 5
S.4
3.0
6e3
7«5
8.2
Tes
6.7
5.3
6.9
Se7
6e3
Ge l
Te0
7.8
6.0
Se?7
Seb
6.6
Ge 0
6.5
[-T% 3
4.8
5.3
S 6

S.8
4.6
Se3
4.8
1.6
3.8
Leb6
2.6
Se7
Se2
Se?
66
7.5
SeS
8.2
6.8
3.8
6.0
6.6
7.0

B
(PPN)

16
<10
13
<10
10
<10
<10
<10
<10
18
<10
<to
15
<10
<10
<10

8A
(PPM)
700
1100
830
640
660
620
590
400
610
770
660
1100
850.
1300
1600
1500
1100
7o
1400
1000
800
1100
870

BE
(PPK}
2

A ,
NAONCNUNNWUNNN=~ =N WUNe=NNRANNRONRONNBIUNNAONNUWWUN=RNNNRANNNNWAN

SECTION | OF

Ca
(x)
3.0
1.3
20
2.8
le6
2.2
240
2.5
2e1
le1
1.5
t2e
leo
l1e7
204
le8
le6
2.0
1 2%
el
098
3.9
0.93
[ T 4
2.0
lai
1.0
3.6
18
145
1«8
S« 0
3.8
23
19.
leo
0.7
0.42
17.
€9
Ge26
O.14
0.20
0.93
0.86
le2
lel
3.2
4.1
1e7
1.7
0.38
0.51
0.53
C.a7

co
(PPN)

6

<a

-0 00~

-

A

A A
ONOOULPOONODET I IO INOOPUVNIOIDVODDONNNS

-

k)
CR

(PP M)
4t
26
a2
o5
59
59
68
Se
4
39
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RAFT RIVER - SEDIMENT SECTION 2 uF 2

OR SAMPLE [4V] FE (094 MG MN MO NA NB N1 P sC ™™ TI v A 4
NUMBER (PPM) (x) (PPN) (x2 (PPM) (PPM) (xX) (PPM) (PPM) (PPNM) (PPN} {(PPN) (PPN} (PPM) (PPN}
156424 19 243 35 0.88 480 <4 1.4 o 16 120 R4 19 2700 50 18
156427 7 1.5 25 0.36 430 <4 1e7 7 7 760 S 13 2200 ‘3s T 20
156428 17 2.6 40 0.85 470 <a 0.99 9 19 620 8 12 3000 60 28
156429 13 403 30 | I 1100 <4 1.8 40 21 2000 ’ 12 12 11000 99 sl
156430 21 2.8 29 . 0.85 730 <a (Y 16 23 740 9 18 4600 r2 23
156431 20 3.7 31 1.8 86¢C <s 0.85 17 28 1200 (R 9 6100 T8 3
156432 15 4.2 23 1.2 2100 <4 Lot 21 29 900 12 14 9100 92 21
156433 q 2.9 14 led 1000 <4 0.90 26 1s 850 9 1?7 11000 o8 23
156434 7 249 20 0.5 940 <4 tel 23 13 1600 10 24 8800 66 39
156435 18 242 27 Q0+ €S s0¢0 <a 1.0 9 i5 740 T 16 3100 53 25
156436 11 266 20 0« €5 SS90 <4 1.0 18 17 1300 8 17 4400 58 .29
156437 8 2.5 19 3.8 ar0 <4 0.51 S 16 1100 4 2 - 1300 32 16
156438 16 2«2 | 32 0462 56¢C - <4 1.2 11 - 1e 650 7 1S 2900 St . 26
156439 9 le7 25 0«45 S20 <4 1.9 : 1) 16 590 L3 8 2900 3 20
155440 L) 1.3 21 0.49 220 <4 245 10 T 690 4 13 1700 21 19
156441 ) 6 1.5 29 0.€2 $30 <4 2.1 13 8 120 . 7 2100 28 18
156442 12 1.8 3 0e€7 510 - <4 le7 24 12 710 S 13 2700. 38 24
156443 11 1.9 25 0455 430 . <4 lel 13 ie 470 S 13 2500 - a7 20
156445 .43 2.8 33 0456 2200 <8 13 9 it 1000 ? i1s - 2100 48 39
156446 11 17 29 0«€6 650 . <4 le1 12 11 550 S -] 2100 36 27
156447 19 2.5 33 O0.€3 540 ' <4 081 10 16 " s70 7 9 2700 53 32
156448 7 1.6 29 069 350 . <4 17 13 7 760 - 1S 2100. - 28 1S
156450 26 3e2 a7 Q.76 ~ 730 <4 0.86 10 23 780 9 9 3200 70 23
156451 S led 33 0.4t 330 <s 2.5 1 S 530 3 10 1500 20 2
156453 9 2.1 27 0.83 500 <s les 13 13 750 6 15 2900 39 18
156456 15 2.8 30 0.66 S30 <4 lel 10 16 S70 -} ° 2900 S8 19
156457 ’ 22 2.3 31 0465 480 <4 1el 10 14 600 T 16 3000 $6 20
156438 32 6e3 36 le8 1300 <s Le2 31 30 2100 19 11 9800 180 31
156459 26 3.0 36 lel 600 <4 0.79 i1 24 1000 9 1 3300 67 24
156460 14 J7 21 1.0 730 <4 1.8 22 19 950 10 21 5700 [:1:] 22
155462 14 3.4 22 lC 740 <4 (Y- 20 20 1100 9 20 €200 [-3% 26
156464 2t 245 32 2.7 870 <4 0465 8 18 1900 7 9 2400 55 19
156465 20 3ol 32 261 590 <4 Q.77 11 21 1300 8 14 3600 648 21
156466 9 4.1 15 1.0 690 <4 0466 18 17 1700 11 15 $500 89 38
156467 <2 <10 3 4.7 <2 <4 S5 <4 <& <40 <1 <5 <2 <& <i
156469 8 1e9 a3 0.75 160 <a 0437 <a 18 300 9 12 1900 62 7
156470 21 2.5 30 Q.57 S20 <4 0.52. 13 16 680 7 | Y 2100 St 13
156473 19 3.2 19 0.64 520 <4 0.80 28 20 790 9 10 2900 69 13
156482 15 2.1 33 059 350 <a 0429 S 21 480 L] 8 1400 97 20
156483 13 le2 -] 3.0 260 <4 0415 <& 7 320 2 3 730 22 7

156485 9 2.0 10 0s51 290 <4 0440 L3 14 300 6 S - 3200 40 13
156487 5 0.70 7 0.28 100 <8 013 <e L 160 2 . 730 18 s
156488 9 led (9 0.49 200 <as Oel9 <e 12 310 L 4 - 1400 25 10
156494 23 2.5 32 0e65 620 <s 061 8 19 1200 9 1S 2800 57 26
156504 i8 263 27 055 540 <4 0.80 9 16 750 7 16 2600 58 20
155517 22 203 ’ 35 Oet3 600 <4 1.0 8 16 870 7 12 2700 57 20
156518 33 25 a4 Oe?2 . 370 <4 0 .57 8 20 1100 10 20 3300 73 39
156519 14 2.2 39 0.E6 T€C <4 2.3 10 IS 810 6 15 2400 s 17
156520 [T 2.2 32 Q.52 SQ0 <4 0.98 9 17 800 T 10 - 2900 k-2 4 22
156521 16 20 35 0.49 St0 <4 2.4 9 9 610 S 12 2300 40 19
1556523 1o 23 28 059 - 1300 <a 2.1 33 12 950 7 27 asoo 48 31
156528 10 21 21 0.39 S10 <4 0.42 6 17 430 6 9 4500 . 23
156525 15 3.7 21 Ge71 760 <a 043 8 28 610 10 10 SE00 70 30
156526 34 4.0 33 0.71 S70 <4 0+58 8 37 T10 11 11 5500 73 65

13 n 670 1 13 8100 89 18

156527 24 4.2 ar 0.89 710 <4 0.63

TABLE B-III. Analyses of sediment samples
7-h
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RAFY RIVER -~ SEDIMENT SECTION 3 UF 3

OR SAMPLE ZN 2R 3 SR CE TGAM - TarT EX cPK EU [L.0V] ETH CPTH
NUMBER (PPM) (PPM) (x) (PPM) (PPM) (cpPs) (cPm) (%) (cPM) PPN) (cPM) (PPM) (cPK)
156424 69 67 1.7 21¢ €2 ’ '
156427 43 a9 262 24cC 100
156428 65 75 ‘1+9 ° 20¢ 98
156429 71 31 le7? 2s¢ 160
156430 70 64 1.6 170 ar
156431 71 27 1.4 166 81
156432 66 32 162 140 74
156433 48 2s . 0.89 160 ‘110
156434 a5 c 2% 1.6 18¢C 160
156435 59 66 1.7 180 96
156436 as 26 1.7 . 17¢ 120
156437 150 o 22 0.68 - 120 a9
156438 74 81 15 200 110
156439 56 1 1.9 2s¢c CH
156440 a3 17 . 1le6 3aC 3 92
156444 s2 'Y 1.9 280 . ° 8¢
‘156442 63 66 1.8 230 120
156443 65 91 1.3 180 81
15644S 80 . 68 Le6 - 24¢ 120
156446 sa ss 1.6 1sC 69
156447 94 130 . Led 170 72
156448 55 37 1e6 26¢C 89
156450 97 94 T4 160 72
156451 58 16 2.0 320 76
156453 54 21 1.5 20¢ 98 )
156456 67 90 1.8 2480 76
156457 77 80 1e4 23¢ a7
156458 130 33 te2 320 89
156459 76 68 1.2 1ec 72
156460 6a 7 1.7 180 120
156462 66 21 1e4 200 110
156464 130 se 1ol 14C 58
156465 140 6l 1.2 1SC 78
156466 a2 . 10 2.3 230 110
156467 4 <2 2.3 111 <30
156469 52 1 1+5 250 81 15
156470 14 23 17 8s - se 1
156473 63 [ 1.8 7€ ar
156482 62 16 1el 330 46 14
156483 15 20 0.56 €2 27 5
1564385 24 13 1.2 a9 53 5
156487 13 13 ‘0461 2: 25 5
156488 27 13 0.87 3 as 6
156494 85 62 2.1 . 190 93
156504 68 74 1.5 16C .88 -
156517 91 83 [y 2006 74
156518 8r - 97 2.0 16¢C 100
156519 96 55 1.8 32¢ 74 -
156520 72 86 146 220 75
156521 94 56 19 2906 110
156523 [ a2 1.8 2s¢c 150
156524 a3 53 1.2 71 72
156525 80 3s 1+6 7$ 64
156526 81 se 1.9 s? 9¢
156527 s8 56 2,0 97 72

TABLE B-III. Analyses of sediment samples
7-c
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NUMBER
156528
156529
156532
156535
156537
156538
156539
156540
156581
156546
155549
156552
156554
156556
155557
156562
156564
156568
156569
156573
156575
156576
156578
156579
156580
156581
156583
156584
156586
156587
156588
156589
155590
156591
156592
155593
156598
156603
156605
156609
156613
156614
156616
156622
156624
156628
156630
156634
156635
156636
156637
156640
156644
156645
156647

RAFT RIVER - SEDINMENT
OR SAMPLE 0O. O.

ST LAT
40-42.277
40-42,290
40-42,123
40-42.155
40-42.187
40-42.172
40-42.167
a0-42.161
40-42.135

40-42.226
40-42.235

40-42.239
40-42.239
40-42,252
40-42.,250
40-42.275
40-42.282
40-42,290
40—42.,262
40-42.101
40-42.08s
40-42.049
40-42.029
40-42.021
40-41.,997
40-42.9%96
40-41.998
40-42,008
40-41.986
40-41.982

40-41.976

40-41.956
40-41.944
40-41.941
40-41.,9431
40-41.918
40-41.910
40-41.892
40-41.883
40-41.861
40-41.9114
40-41.906
40-41.838
40-41.887
40-41.,89¢
40-41.895
40-81,909
40-41,931
40-41.922
40-481.,922
40-41.917
40-41.936
40-41.926
40-31.924
40-341.915

Ees SANMPLE NUMBER
. LONG L TY REP
113659 -3~-12~

-113.674 -3-12-
-113.729 -3-15-
—113.724 =3-12-
-113.694 -3-15-
-113.728 -3-i5
-113.731 -3-15-
-113.731 -3-15-
~113.749 -3-12-
-113.656 ~3-12-
-113.658 =-3-15-
-113.670 -3-12-
~113.669 ~3-12-
-113.655 -3-12-
~113.668 ~3~15-
-113.662 ~3-15~
-113.632 -3-12-
-113.646 -3-12- =
~1134630 -3-12-
-113.769 -3-15-
-113.756 -3-12-
-113,755 -3-12-
~113.747 -3-15-
-113.756 -3-15-
-113.747 -3-15
~113.725 -3~-15~-
-113.726 -3-15~
-113.697 =3-15-
-113.730 -3-15-
-113.718 -3-15-
-113.744 ~=3~15-
~113.719 -3-15-
-113.669 ~3-15-
~113.677 -3-15-
-113.662 -3-15-
~113.654 =3-15-
~113,636 =315~
~113.654 -3—-12-
-113.662 -3-15-
~113.660 ~3-12-
~1134561 -3-12-
~113.562 -3-12-
-113.548 =-3-12-"
-113.524 =3-12-
~113.524 -3-12-
-113.553 -3-12-
~113.516 -3-12-
-113.536 -3-12-
—113.467 -3- -
~113.467 ~3~-12-
~1134466 -3-12-
-113.516 -3-12-
—113.671 =3-15-
-113.687 -3-15-
~113.693 -3-15-

TABLE B-TII.

%) U=NT usTVY AG AL
(PPM) (PP M) (PPM) (x)
3.3 a.a 0.74 <2 5.5
a.l 4.9 0.83 <2 6.8
9.6 12. 0.78° <2 7.2
4.2 ° 5.4 0.77 <2 6.4
2.0 3.7 0.81 <2 7.7
3.9 . a.5 0.86 <2 7.3
3.2 a.2 077 <2 7ot
2.0 3.0 0.67 <2 6.1
€.0 6.5 0.78 - <2 6.6
2.5 5.0 0.50 <2 a.5
a.7 5.9 0.79 <2 5.7
6.0 7.9 0475 <2 Y
c.a 7.6 0.71 <2 S.5
4.8 7.0 0.69 <2 .6
4.2 S.7 I 23 <2 5.6
2.2 4.2 0.76 <2 -TY
5.6 6.6 0.85 <2 5.0
4,0 4.2 0.94 <2 4.7
2.1 3.8 0456 <2 4.3
2.8 S.2 0.548 <2 7.0
2.0 5.3 0.38 <2 6.9
2.8 5.2 0.56 12 - 6.4
2.6 ..l 0.64 . 12 6.6
2.4 a.6 0. 67 <2 6.8
2.8 4.7 0.59 <2 7.3
2.8 3.8 0.7a <2 7.7
3.5 5.8 0.61 <2 7.0
z.9 3.7 0.78 <2 6.4
3.1 5.6 0455 <2 8.2
2.1 3.2 ©0.65 . <2 7.0
2.7 22. 0.13 <2 S.1
2.0 4.1 0.50 <2 5.6
2.1 3.3 0.65 <2 6.0
2.1 3.8 0.56 <2 67
249 5.9 0. 49 <2 6.0
2.8 4.6 0.60 <2 6.7
2.3 3.8 0.59 <2 6.8
3.6 4.7 0.77 <2 5.8
4.0 8.7 0.85 <2 6.3
2.9 ..8 0.81 <2 5.0
5.0 5.8 0.93 <2 5.9
2.6 2.2 1.2 <2 3.1
3.6 S.4 0.66 <2 T.2
9.2 15 0.62 <2 6.l
2.5 7.6 0.33 <2 7.6
3.0 6.2 0.48 <2 7.1
1.6 3.7 0.43 <2 6.5
2.3 3.5 0. 65 €2. . Se0
3.1 :
9.2 11. 0.84 <2 5.9
2.7 5.4 0.49 <2 7.6
2.4 4.9 0.49 <2 6.9
4.7 6.0 0.78 <2 7.9
3.6 6.1 0.58 <2 8.1
3.4 . 0.71 <2 7.8

Analyses of sediment samples

R-3

8

(PPM)
13
18
<10

<10 -

<10
15
14
<10

BA
(PPN}
580
700
540
800
700
730
750
570
680
820
800
790
860
740
770
s8o0
710
580
480
940
980
950
780
790
770
840
730
810
830
740
700
800
730
760
710
790
600
810
760
630
620
3s0
760
760
760
710
670
630

460
900
790
850
830
1000

:1:3
(PPN)

NN WWWEr NN WUWWWNWUNNNRAONNDAOANWWWNURONRNNOUGRONNGNODRONNU DD WUN

Wovwuwn

SECTION

CA
(x)
0.50
0eS14
le6
1e6
lel
le4
1«1
1«0
1.6
O34
10
Gea8
0.48
Oed3
072
0.85
1.0
O.76
0. 61
1e2
19
1.3
lal
13
29
240
248
lel
202
1e7
201
21
2.4
le2
2006
el
19
0.80
076
lel
3.9
18«
099
0.83
0.81
15
16
4.0

0.93
0.89
0.92
Le0

094

- €O

(PPM)
9
12
5
[ R
16
13
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RAFT RIVER = SEOIMENT SECTION 2 OF 3

OR SAMPLE cu FE (W MG MN NO NA N8 NI [ scC TH T v v
NUMBER (PPM) (x) (PPN) (x) (PPM) (PPM) (X) (PPM) (PPM) (PPN) (PPM) (PPM) (PPN) (PpN) (PPN)
156528 13 3.2 33 0. €3 850 <a 0.4 8 25 550 9 7 5700- 65 - 22
156529 24 3.2 39 0.73 570 <a 0.53 s 32 660 11 Y 3100 7e a)
156532 13 2.1 . 30 0.71 640 <a 2.3 25 12 890 [ 32 2600 - 39 3
156535 18 4.0 38 0.€7 1200 <s 1.0 23 25 850 11 19 7200 87 as
156537 ° 36 55 4s 1.6 1300 <a 1e5S 22 39 2200 13 15 8900 130 26
156538 39 4.6 a6 1.5 680 <s 1.2 7 .7 1400 14 17 5400 100 26
156539 23 4.0 50 te2 790 <a 1ol 12, 40 790 13 1t 5200 9s 22
155540 22 4.3 3e led 780 <a Lot -1 47 1300 1 6 €400 94 15
156541 37 3.8 Y 102 1000 <8 0.88 ia 38 1200 11 10 $300 78 3
156546 6 te? 15 0.32 220 <a 0+38 a 9 610 [ 7 2000 33 1s
156549 27 2.7 3s 0 €9 170 <a 0.67 8 29 1400 8 Ny ‘2600 58 76
156552 9 2.0 20 0.40 530 <a 067 8 s 600 7 20 2700 a0 25
156554 9 2.4 19 0.41 a00 <4 0.46 7 15 700 7 1t 2700 Y4 22
156556 7 1.5 15 0.32 3so <a 0.59 6 10 510 s 15 2300 - 36 20
156557 20 2.5 - 33 0453 560 < 0.66 8 20 820 | 12 2800 61 LY
156562 22 3.3 52 . Det2 59¢ <a 0.51 3 43 1400 10 16 2700 87 30
156564 18 2.5 30 0+48 1100 <a 0.61 7 21 970 7 16 2200 52 28
156568 7 2.0 29 0428 550 <a 0.53 [3 18 s70 [ 7 2200 52 28
156569 10 242 27 0e%0 670 <a 0.36 8 18 - 640 6 9 3900 58 18
156573 21 3.0 33 0.70 a70 <s 085 12 18 t300 9 19 3so0 62 34
156575 7 te.8 19 %1} 370 <a 1.8 10 10 ' 860 6 15 2900 LY} 22
156576 25 242 3s 0.%6 460 6 1.2 11 21 830 9 30 2600 62 26
156578 33 2.4 33 0. €7 650 10 1.2 13 28 770 10 3a 2900 70 25
156579 27 2.7 36 0.78 650 <s 1.3 12 18 740 7 14 3300 62 2e
156580 18 2e€ 32 0e €6 590 <a 2.0 10 R4 780 7 25 3000 55 22
156581 20 2.5 37 0.89 480 <a 2.0 9 19 1000 8 18 3200 60 25
156583 18 2.7 33 0.89 640 <4 1.9 11 17 920 8 24 3400 60 23
155584 30 2.8 36 0.€0 680 <a 1ot 10 21 940 8 14 3100 66 21
156586 31 3.7 29 lel S10 < 2.4 10 31 2000 10 36 4200 74 34
156587 2¢ 3.2 [$} 16 580 <a 15 8 29 ero 9 17 3000 73 20
1565688 20 5.2 16 0.239 450 <a 1.6 7 i6 3100 7 59 4700 a1 .48
156589 17 2.6 30 0eS2 550 <a 0.78 13 16 1200 7 1t 3000 58 28
156590 23 3.0 38 1e2 630 <a 1.0 I8 21 1000 8 12 3600 71 22
156591 25 3.5 3 le2 6¢C <a 1e2 23 29 180 10 17 3800 76 26
156592 19 2.9 3o 0eS1 €3¢ < 18 15 20 1400 10 16 4300 70 28
156593 2s 4.0 32 1.0 740 <s 1e3 s8 25 1400 10 it 5500 82 20
156598 25 3.4 31 1e2 700 <a 1.8 33 32 1200 11 14 4800 a8 24
156603 15 2.4 31 0456 870 < 1.4 28 16 670 7 10 4000 52 22
156605 22 246 39 0.65 520 <a Lol 26 20 970 8 13 3300 57 23
156609 17 2.0 28 0.54 240 <4 0.77 12 13 640 7 12 2400 a8 20
156613 25 3.2 3a 1.0 460 <a [ 23 23 830 10 17 3200 75 20
156614 13 1.9 21 0.€8 610 <4 0.47 1a 13 690 6 8 2300 a6 a3
156616 20 4.3 28 140 830 <a 1ea 61 28 L1400 12 13 4800 - 94 23
156622 16 2.7 30 0.58 1900 <8 1.5 33 18 980 7 13 2600 53 22
156624 27 LY 32 0.9 900 <a le6 - as 30 1400 10 14 4100 83 22-
156628 25 4.1 3a 1e0 1300 <4 1.5 40 24 1300 12. 13 arvo0 96 26
156630 24 3.5 36 0.87 670 <a 17 23 23 990 12 s 4100 100 19
156634 14 2.1 28 0.70 330 <a 0.66 6 20 740 7 9 2100 56 15
156635 : ‘ L
156636 . 2.0 ar 0e23 380 < Cle7 27 <2 a70 7 110 1800 17 73
156637 16 3.4 38 0.75 1400 <s 13 39 26 1300 10 17 3300 71 19
156640 19 3.4 a2 0.79 790 <a 0.98 26 28 1300 9 20 2600 6T 20
156644 19 .3 38 OeS4 7€0 <& 244 120 20 1900 9 20 5600 63 0
156645 21 (YY) 36 0486 750 <s 246 130 16 2200 9 29 5800 [ .2
156647 24 3.8 38 1.0 700 <a 1.5 54 26 1300 10 23 4500 68 30

TABLE B-III, Analyses of sediment samples
8-b
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RAFT RIVER = SEDIMENT SECTION 3 OF - 3.

OR SAMPLE ZN 2R K SR CE TGAM Tor EK cPK €V cPy ETH CPTH
- NUMBER (PPM) (PPM) (%) (PPM) (PPM) (CPS) (CPM) (%) (CPM) (PPN} (CPMI (PPN} _ (CPM)
156528 81" 3t [ 4 8z &4 . : :
156529 89 62 2.0 94 67
156532 Y4 32 2.3 150 120
156535 74 69 1.8 17¢ 120
156537 120 32 1.8 1e¢ 100 7800
156538 100 60’ 1.8 140 82 7800
156539 8e 71 1.6 150 8s 5400
156540 a7 23 145 120 62 6000 -
156541 8l 52 1+5 17¢ 88 6000
156546 27 1s 2.7 15¢ - 55
156549 76 71 1.8 1EC at 6600
156552 a0 3s 2.6 lec sa 7200
‘156554 38 30 2.8 180 8t 7200
156556 27 LI 2.3 18¢C €2 7200
156557 69 91 1e6 15¢ ‘95 7500
156562 130 52 1.2 200 71
155564 77 69 te3 1S¢C 82’ 5400
155568 57 64 140 120 56 .
156569 57 - 35 18 €€ a5 - .
155573 79 65 2.7 230 120
156575 as 30 1.8 260 110
156576 77 84 1.9 . 220 es
156578 84 100 1.8 190 93
156579 80 110 19 190 83
156580 64 70 1.9 23c 93
156581 15 82 2.0 260 100
156583 68 81 1.8 2s¢ 92
156584 tio 100 1.9 1$¢ 71
156586 a8 28 19 300 180
156587 82 78 2.0 20¢ 73
156588 46 40 1e2 25¢ 330
156589 64 81 2.0 z10 er
156590 ar 79 1.6 200 74
156591 st 60 1.5 170 99
156592 73 63 1e5 1e¢ 98
156593 110 a7 1.7 17¢ 120
156598 82" 49 1e3 210 91
156603 67 65 16 17¢ 86
156605 95 65 1.6 160 91
156609 73 68 1e2 17¢ €0
156613 es 36 1.5 21¢ 79
156614 a8 27 0.70 260 40
156616 96 16 2.0 . 14¢ 120
156622 74 36 1e9 140 91
156624 110 30 2.1 15¢C 120
156628 94 as 1.9 17¢ 100
156630 110 42 17 210 a7
156634 78 Y] 1.5 18¢C 61 . o
156635 . ) :
156636 65 160 2.5 a0 240
156637 s6 39 2.3 180 110
156640 94 39 2.1 160 100
156644 130 a7 1.9 23¢ 220
156645 150 a0 1e9 220 2480
156647 120 53 2.4 170 150

TABLE B-ITT. Analyses of sediment samples
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NUMBER

156650
156651
156653
15565
156655
156658
156659
156661
156662
156663
156665
155666
156672
156673
156676
155678
156679
156681
156682
156683
156668
156689
156691
156693
156694
156697
156701
156702
156704
156705
156706
155708
1S67t2
156714
156715
156716
156717
1567214
156722
156726
156727
156729
156734
156735
156743
156745
156747
156749
156750
156751
156752
156754
156756
156758
156760

RAFT RIVER -~ SEDIMENT
OR SAMPLE ©O. O« Ee« SAMPLE

ST LAY LONG

40-41.894 -113.702
40-41.883 -113.693
40-41,890 -113.693
40-41.859 -113.688
40-41.851 -113.716
40-41.849 =-113.573
40-41,852 -113.590
40-41.916 ~113.585
40-41.916 -113.595
40-41.894 —113.586

. 40-41.892 ~113.5604

40-41.,892 -113.609
A0-41.908 -113.5611
a0-41.948 —-113.700
80-41.937 —-113.698
40-41.938 -113.553
40-41.936 -113.540
40-81.9264 —113.548
40-41,930 —113.540
40-41,.910 -113e547
40-41.864 -113.799
40-41.869 —-113.792
40-41.891 ~-113.809
40-41.882 ~-113.8049
40-41.886 —~113.795
40-41.996 ~113.727
40-41.,999 -113.521
40-41.998 -113.525
40-81.987 -113.517
40~41.978 ~113.503
40-4]1.970 -113.735
40-42.166 =113.706
40-42,173 ~113.647
40-42.175 —-113.636
40-42,208 -113.703
40-42.,208 ~-113.699
40-42.203 -113.697
40—-42,199 —113.693
40-42,196 ~113.692
40-42.333 -113.64)
40-42.340 ~113.639
40-42.376 -113.637
40-82.375 =113.637
840~82.375 -113.636
40-42,078 ~-113.821
40-42.008 -113.769
40-42.,033 -113.783
40-42,032 -113.803
40-42.,086 -113.767
Q0-42.,072 ~113.769
40~42,109 =113.777
40-42,139 ~113.,792
40-42.150 -113.798
40-42.162 -113.804
40-42.174 —113.814

NUMBER

L TY REP
-3-15-
-3-15-
-3-15
-3-15-
-3-15-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-12-
-3-12-
-3-16-
-3-15-
-3-15-
-3-15-
-3-15-
-3-16-
-3-15-
-3-12-
~3-15—
-3-12~
-3-i5
-3-12-
-3-15-
-3-15
-3-15-
-3-15-
-3-15-
-3-15-
-3-15
-3-15-
_J— -
-3-15-
~3-15-
-3-15-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-12-
-3-16-
-3-12-
-3-15~
-3-15~
-3-12-
-3-15-
~3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-

V]
L PPM)
243
2e1
4.0
2.¢
2.6
2.9
4.2
1.5
2.1

2.1
1e6
19

2.1
3.5
3.5
2.9
3.0
246
2.7
3.1
23
Jel
12,

2.8
S8
4.0
3.0
3.7
2o 6
12.

4.5
12,

1.1
2.9
3.6
Te2
23
3.3
3.1
1e7
2.8
Jes
3.3
242
2.3
1.5
3.8
2+ 4
2.8

3.9

2.8

U=-NT
{PPM)
346
3.8
4.2

T a.8

3.6
4.4
4.7
241
3.2
3.5
4.1
3.0
a4l
4.0
- Y9}
Sed’
Se2
3.5
5.0
3.0
4.5
3.9
3.0
3.7
13,

5.2
93
4.6
3.9
15

Sel
14,

5.8
14,

4.2
1.8

563
8.8
3.6
3.6
3.3
2.4
4.3
4.6
3.9
3.9
8.5
3.0
3.9
4.8
3.7
4.2
12.
4.3

usTuy AG
(PPM)

0.648 <2
0«56 <2
0. 95 <2
0.53 <2
0.72 <2
0.66 <2
0.89 <2
0.71 <2
0.67 <2
0.53 <2
0.77 <2
0.55 <2
046 <2
0«66 <2
0.51 <2
0.65 <2
0.67 <2
0.84 <2
0.59 <2
C.87 <2
061 <2
0.78 <2
0. 76 <2
0.83 <2
0.96 <2
0«54 <2
0. 62 <2
0.99 <2
o.78 <2
0.25 <2
0.5t <2
0.88 <2
0.77 <2
0.87 <2
0. 65 <2
0.59 <2
0.81 <2
0.69 <2
0.82 <2
0463 <2
0.92 <2
0.93 <2
070 <2
0.68 <2
0.73 <2
0.84 <2
0. S6 <2
0.27 <2
0.50 <2
0.79 <2
Qs S <2
0.77 <2
0.68 <2
0.32 <2
0. 64 <2

AL
(x)
Tl
6.0
6.6
6.6
6.7
3.2
6el
3.9
Se2
5.9
Se5
4.9
6e5
6.0
6.4
6.7
Sed
6.6
S8
4.2
6e2
8.0
Se 8
6.2
Te2
8.0

6e2
Te6
[.2% 3
6.9
6.8
Te?
T3
Se5
3.5
4.7
65
Te2
Se0
Se
4.8
3.0
640
8e2
545
5.5
65
66
6ot
T7e3
Se2
6.0
Se5
Se?7

TABLE B-1II. Analyses of sediment samples
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BA

(PPN)
910
740
730
840
730
390
680
450
630
680
680
670
660
810
720
760
740
810
730
580
620
1100
620
740
780
950
630
720
710
T10
760
1500
960
1100
790
290
610
880
1000
680
740
660
460
910
930
790
ao0o0
1200
880
820
1200
760
T10
790
740

BE
(PPM)

NAONNWNWURNNONNRNWNN=SRNRANRNWNRNRWOGNUWUNSGNNUWUINWIWIWNLUNNNN -~ Ne=pdUNN

SECTICN | OF
CA co
(x) (PPNM)
O.84
0.63
0.69
0.63
J.8
0«84
Jel
13.
25
402
12
244
lel
13
O.84
1.8
1«8
lel
lel
le2
1.0
0.99
15
0.85
led
23
2e2
26
1e7
27
1.9
le?
0.97
la2
1«0
9.6
1«0
099
13
077
Q.67
0.87
‘033
lel
Sed
4.9
lel
15
3.2
13
1e8
1.9
2.2
1.8
1«7
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RAFT RIVER - SEDIMENT SECTION 2 OF 3

OR SAMPLE cu FE [ MG MN MO NA N8 NI P 114 TH T v \{
NUMBER (PPM) (x) (PPM) (x) (PPM) (PPM) (x) (PPM) (PPM) (PPM} (PPN) (PPM) (PPN} (PPM) (PPM)
156650 26 3.1 1 0. €6 680 <4 0.89 9 28 820 9 17 3000 66 19
156651 21 2.9 2s 0e71 540 <4 0.78 10 26 750 .8 19 2800 s6 14
156653 21 3.1 3t 0.68 650 <4 T L7 . a7 18 1100 8 13 3700 58 24
156654 18 3e5 25 0.70 740 <a tel 321 1300 1o 20 4800 T4 28
156655 22 2.6 .3 0.52 640 <a 0.67 9 27 880 10 8 2800 70 24
156658 13 1.6 . 15 0.40 280 <4 0.43 [ 12 640 5 12 2700 40 12
155659 13 2.4 39 c.8e7 550 <4 0,66 5 26 790 10 15 2200 s9 22
156661 12 17 27 le3 380 <a 0.46 1a 12 560 5 8 1700 42 13
156662 17 2.5 3 0.94 610 <4 0.75 1 16 850 7 i 2900 s8 20
156663 15 2.2 39 0.83 az70 <s 0.5S 9 18 450 8 12 2400 61 22
156665 21 2.4 32 0.€6 540 <s 0.63 8 20 880 4 14 2600 14 22
156666 12 2.2 - 27 057 4100 <a 0.68 3 16 840 6 7 2300 . 20
156672 1 2.5 27 0.€1 €S0 <a 2.2 54 .13 1400 7 1 4200 ° 48 26
156673 21 2.9 29 0e§3 520 <4 te2 12 21 760 8 18 2100 64 18
156676 20 3.9 23 0.62 750 <a 1.8 50 22 2000’ 8 18 ‘6800 82 30
156678 18. - 3.4 26 075 830 <8 2.3 110 15 2100 7 19 £300 54 3e
156679 15 3.1 23 Ca74 630 <a 0.89 38 i7 2400 8 14 4400 62 40
156681 21 3.8 29 091 780 <a 1.6 79 24 1700 9 18 5000 67 32
156682 13 3.2 25" 0.66 650 T < 1.7 59 18 1900 7 18 5400 St 3
156683 13 1e6 23 [ PP Y 310 <s 0.58 L4 13 740 s 10 2000 39 18-
156688 19 3.4 23 074 710 <a 2.0 74 22 . 2200 8 19 6000 6e 37
156689 29 3.6 . 54 e 77 750 <a 0.74 [ 30 1100 ui 13 3400 81 23
156691 18 240 30 0.€6 230 <a 0.56 8 19 1800 [ i0 2300 55 22
156693 28 2.7 34 0.69 900 <a 0.77 8 18 1100 8 10 2800 Y 22
156694 24 3.7 LYY 0. €7 750 <a 1.3 56 24 1300 1 7 4900 Ta 3
156697 2a 3.9 36 lel 630 <a 242 10 23 2100 10 20 4600 79 32
155701 16 3.2 2s 0.70 850 <a 2.3 19 17 930 9 25 6600 59 25
136702 20 2.6 3s 1.0 530 <a lea 10 20 730 7 21 2800 s9 20
156704 17 2.6 3 0.72 210 <a 2.2 10 17 870 7 24 3000 50 23
156705 13 3.1 22 0.62 520 <s 2.0 15 15 2700 8 37 4900 62 40
156706 Coe 2.6 27 0.77 480 T <8 1.8 11 17 1300 L4 23 2900 S3 25
1ss708 19 2.9 LY} 0. €1l 490 <a iea 10 16 2300 7 20 3100 s6 LT
158712 13 2.7 32 0.66 230 <a 1e7 13 1a 970 4 4a 2800 S0 20
156714 7 2.5 22 0.59 - 360 <a C1a9 13 1 1100 6 52 2400 ar 28
156715 23 2.5 35 0.76 8so0 <a 0.53 6 19 1400 7 11 2600 59 18
156716 1 1e6 20 4.2 530 <8 - 0.4l 6 12 810 . 3 1300 32 u
156717 17 2.3 30 0.e2 760 <a 0.58 5 19 920 6 5 2300 s2 22
is6721 1 2.8 33 0.€6 570 <a 1.2 ta 12 1300 7 28 3100 S2 17
156722 9 2.7 T 28 0e51 390 <a 1.9 13 10 1200 [ as 3200 a7 28
186726 22 2.3 37 ‘061 1000 <a 0.69 8 L7 1000 [ 1 2400 59 s
156727 18 2.4 39 0.59 940 <s 0.68 7 17 900 6 12 2700 59 13
156729 19 2.2 3s 0.53 800 <s 0.62 E 15 - 900 s 10 2400 sS4 13
156734 6 2.1 i 0.81 240 . <8 0.19 7 12 440 S . 2500 S0 [ 1
156735 21 245 37 0.€8 970 <a 0.67 7 19 1500 7 12 2600 S3 7
156743 13 3.0 67 2.0 330 <s 1.0 22 16 740 13 s 4300 S4 32
156745 18 2.3 37 1e3 600 <a 1.0 ta - 18 750 7 T2 2500 57 21
156747 18 2.0 27 0.60 690 <a 1.0 17 18 650 6 22 2700 Si 22
156749 10 1.8 29 0.23 500 <a . 1e6 15 -9 700 5 2a 2400 3s 22
156750 1a 2.3 36 c.81 430 <8 Le2 10 17 520 6 7 2500 LY:] 20
156751 17 2.3 3s 0.62 480 <a 1el il 13 680 7 15 3100 59 23
156752 8 16 25 0.55 310 <a 13 7 12 840 6 15 2500 a2 19
156754 1a 2.2 24 0.67 400 <s 1el 1 14 650 6 13 3600 S8 18
156756 12 3.3 24 1.¢ 690 <a 1.4 ts 21 740 £ 14 6200 8s 21
156758 32 2.4 19 0.70 620 <4 1.3 1S 10 1000 7 21 5100 Sa 29
1556760 18 2.6 27 0.93 510 <a 0.95 12 19 960 8 18 3400 60 25

TABLE B-III. Analyses of sediment samples



-64¢-

RAFT RIVER - SEOIMENT ' " SECTICN 3 OF 3

OR S ANPLE ZN ZR K SR CE TGAM 107 EK CPK EV cPU ETH CPTH
NUMBER (PPM) (PPM) (x) (PPK) (PPM) (cPs) (CPM) (%) (CPM) (PPM)  (CPM) (PPN) (cpu)
156650 95 . 71 22 LSC ez
156651 81 a2 1.4 120 86
156653 90 9 1.7 160 120
156654 : 95 - 2s 1e? 13¢ 160
156655 89 11 Cle7 250 88
156658 34 25 0.88 110 6S
156659 5. 3¢ 1.6 27¢ 91
156661 s1 53 0.93 290 a0
156662 72 84 1.3 16¢ 72
156663 61 s3 (Y 250 too
156665 70 7S 1.3 16C ez
156656 56 57 1.2 180 s8
156672 74 3s 13 180 110
156673 68 s3 1.6 IS¢ 78
156676 - 76 2s 1.5 130 160
156678 1o ar 1e5 190 180
156679 s8 al " 1.9 Lec 130
156631 100 39 16 170 160
156682 78 © 54 15 tec 160
156633 62 88 = 1.l 16¢ 52
156638 77 22 1.3 190 150
156639 110 80 2.1 17¢ 90
156691 * 150 72 1.7 130 60
156693 120 100 1.8 15¢ 73
156694 110 64 la6 1ec 98
156697 100 s7 1.9 3sc 140
156701 65 .9 15 20¢ 110
156702 7 83 1.7 260 as
156704 63 7o 146 23¢ 110 3000
156705 S5 s1 1.5 2s¢C 200
156706 134 144 1.5 24¢ 110
156708 96 .t 1.5 agc 140
156712 66 36 1.9 170 130
156714 a7 18 2.0 1e0 150
156715 110 56 1.3 1s¢ 65
156716 s2 22 1.0 7¢ 24
156717 68 43 1.5 10¢ s8
156721 99 s0 1.5 160 110
156722 66 30 19 15¢ 21¢
156726 100 69 1.2 120 57
156727 90 o4 1.3 1480 61
156729 80 sS 1.2 13¢ 51
156734 38 6 1.3 e1 a2
156735 70 56 2.1 210 69
156743 92 21 2.0 asc 110
156745 75 100 1.8 =~ 270 65
156747 70 96 15 200 91
156749 66 sS 1.8 250 120
156750 68 ¥ 1.5 220 61
156751 77 100 1.5 216 e2
156752 36 17 2.2 260 94
156754 57 70 1.4 22¢ 75
156756 67 67 1.3 24¢C 96
156758 53 34 145 200 160
156760 64 6S 17 1s¢ 98

TABLE B-ITI, Analyses of sediment samples
9-c
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NJMBER

156761
156763
156765
156767
156768
156769
155771
156772
156773
155774
156775
156777
156778
156779
156781
156782
156785
156787
156789
156790
156794
156796
155798
156801
156802
156803
156806
156805
156806
156810
156818
156819
156821
156825
156827
156828
156830
156832
156834
156835
156836
156837
156839
156842
156843
156844
1556845
156846
156847
156848
155851

‘156852

156853
156854
156856

RAFT RIVER -~ SEDIMENT
OR SAMPLE D. O.

ST LAT
40-42,173
40-42.160

40-42.194

40-42.198
40-42,196
40-42.197
40-42.323
40-42,324
40-42.328
40-42,.327
40-42.326
240-42.326
40-42,314
40-42.315
40-42.311
40-42.309
40-41.680
40-42.302
40-42,.302
40-~-42,288
40-41.956
40-42.102
40-42.086
40-42,0t4
40-42,015
40-42.002
40-42.006
40-42.007
40-42.033
40-41.627
40-42.3235
80-42,.354
40-42.359
40-42.363
40-41.845
40-41.839
40-41.827
40-41.804
40-41.827
40-4a1.847
40-41.857
40-41.861
40-41.868
40-42,1606
40-42,095
40-42.080
40-42.073
40~-42.312
40-42.312
40-42.305
40-42.106
240-42.104
40-42.098
40-42.098
40-42.091

E« SAMPLE NUMBER

LONG L TY REP
~113e790 ~3~15~
~1§3.759 ~3~-12~
~113.7%54 ~3-i2-
~113.743 ~3-12-
~113,735 ~3-15~
~113.803 ~3-15~
~113.588 ~3-12-
~113.577 ~3-15-
-113.566 ~3-15~-
~113.550 ~3-15~
~113.548 ~3-}15
~113e548 ~3=[5-
~113.598 ~3~12-
~1134634 ~3-165~
“113.614 ~3-15
-113.592 ~3~15~
-113.739 ~3-15-
~113.634 ~3~-15-
“1134634 ~3-12-
~113.620 ~3~15~
~113.309 ~3~12-
-113e729 -3-15-
-113.748 ~3-12-
1136722 -3-15-
~113.709 -3-91—
“113.716 =-3~15-
-113.727 =3-15-
-113.739 ~3-15-
—~113.707 =-3-15—
~113.692 -3~12~
~113.615 -3-15~
-113.585 -3-15~
-113.625 —-3-12-
-113e617 —3-12-
-113.793 -3-15
-113.801 =-3-12~
~113e651 ~3-12~
~113.805 =3-15-
~113e766 =3-15-
—113.769 -3-15-
-113.770 -3—-15~
-113.770 -3-12~
~113.774 -3-15-
~113.745 =3-12-'
“113+520 =3-15-
“113e523 =3-15-
~113.532 -3-15-
~1§3.537 =3-15-
~113.546 —-3-15-
~113.555 -3-15
-113.716 -3-15-
—113.707 ~-3-15-
113702 ~3-15~
~113.691 =3-15~
~113.681 -3-15-

TABLE B-ITI.

v
(PPM)
262
7.2
Jel
4.2
2.9
3.4
t.8
2.8
2.8
£e2
2.1
Je2
0.67
&5
243

3el

‘2.5

Analyses of sediment samples

U-NT
(PPM)
3.4

S¢S
Sel
3.8
3.4
3.9
540
4.4
4.5
4.0
3e5
1.8
362
4.5
4.3
e 5
42
S5e7
5.8
29«
4.1
746
6.1l
6.5
4.7
6.t
6.9
4.5
Se2
4.1
4.1
5.0
Te 8
5«9
Se3
3.6
S¢S
4.8
4.4

37.
S«0
4.9

4.6
4,1
4.1
Sel
6. 0
3.1
3.0
4.6
Se8
43

usTuy

0.65

" 0.56

0.82
0.75
0.99
Ce47?
Q.57
0.63
0. 439
0.77
0.92
0. 37
0.78
0.50
0.72
0.82
0. 81
0.54
0.70
lel

073
045
0.72
0.96
0. 86
0S5
0.73
0.45
0.56
Q.72
075
0.78
O. 74
0.96
0.96
0.87
1.0

0.96
0495
0.78
0+ 94
0.68
0.90
0.68
0.72
0.83
0.81
el

le1

0.65
0.65
0. 64
0.68
0.57

10-a

AL
(x)
S8
SeS
Se3
5.6
5.4
5.6
3.8
Se6
6eS
6ol
59

. 548

2.6
646
Sed
Se9
8.5

' 5.9

5.0
Se9
640
645
6+5
8.8
Te6
Tel
8.6
9«0
8.0
6.8
Seb
Sel
SeS
4.8
Seb
S.8
66
6ol
65
60
6.t
Se8
67
Bel
6.3
6e 4
6e3
6.0
Se5
646
9.2
Tea
7.8
8.8
7.8

8
(PPN}
20
<10
<10

B8A
{(PPM)
770

560

530
510
790
760
560
820
910
910
930
910
250
760
750
820
670
810

. 700

"800
650
940
900
720
650
870
700
650
440
770
800
790
830
750
590
600
750
8t0
840
800
800
700
r20
680
790
790
770
750
aoo
540

1100
780
910
370
670

BE
(PPM)
2
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SECTICN

CA .
(x)
11
1.5
Jel
245
1.3
let
0.59
0«96
0.88
0«96
0.91
led

Qe21 -

0.91
034
0.71
1.7
0.92
0463
0.07
1.3
1.2
2e1
1e4
1e1
e
teS
1.8
1e7
1.8
0.83
et
0.83
0.74
1.9
2.1
2.4
1.5
0.91
1e2
1.3
1.3
2.1
1.2
0.76
0.76
0.68
0.72
tea
1.3
2.2
1.5
1.6
1.4
1.7

[N}
(PPH)

]

<4

7

[N}

-

-
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RAFT RIVER — SEDUIMENT SECTION 2 OF 3

OR SANPLE - Cu FE [ 5 S MG MN MO - NA N8 NI P b1 TH Ti v v
NUMBER (PPM} (X) (PPM) (x) (PPN) (PPM) (X} (PPM) (PPM) (PPM) {(PPM) (PPM) (PPM) {(PPM) (PPN),
156761 16 2.3 .27 0.73 3s0 <8 1s1 9 16 760 K4 13 2900 . Se 21
156763 19 15 13 0«47 470 <4 1.7 17 8 .1200 6 20 3600 33 30 .
156765 8 4.4 13 10 820 <s. 0.68 23 R 5 2200 - 15 17 6900 ti0 50
156767 36 3.6 27 1.2 €cec <4 1.0 20 22 1300 12 11 56400 97 28
155768 18 26 a2 0.€4 9sa <a 0. 86 12 18 ti1g0 8 1e 3600 ©5 20
156769 19 24 28 0«75 550 <a 1.0 il 15 1100 7 15 3io0 56 21
156771 10 1«9 22 0425 500 <4 0.50 9 1S 550 S 3 4400 43 29
156772 .18 2e5 45 T 0e€9 9130 <4 0.78 <a 12 1400 6 <2 ' 2900 56 13
156773 29 3.0 61 0. €0 1000 <s 0.94 8 22 1400 8 ] 2400 77 21
156774 20 2.6 52 071 1000 <a 0.81 .9 21 1100 8 14 3100 68 . 13
156775 24 25 42 Qe€6 1100 <a 0.80 8 21 1500 8 15 -3000 65 16
156777 30 245 39 0.70 980 <a 0.77 ] 20 1600 -] 10 2800 63 7
156778 S5 091 12 0.21 110 ‘<a 0425 <a 7 310 3 8 14100 27 - 6
155779 16 2.8 - 40 QeS7 s20 <4 0+86 6 22 960 9 | $-1 2700 7 19
156781 i2 2.9 25 0.52 420 <a 0 .38 7 16 1000 8 11 3100 S6 12
156782 - 18 c3el . 42 0e€2 1000 <4 0.68 7 20 1300 8 T 2000 67 22
156785 24 2.1 33 0.28 4l0 <« 2.4 L 14 330 7 30 2200 .2 13
156787 20 2.5 38 OeS7 8c0 <s 0+61 6 23 1100 8 10 2500 69 26
156789 11 2.9 21 0.51 530 <4 0.50 1S 19 1000 7 12 3400 58 22
156790 26 27 39 O0e€5 890 <4 0.82 7 28 8s0 8 11 3000 63 34
156794 25 31 37 0«94 810 <4 1.1 6 23 840 10 16 2600 T2 23
156796 24 246 40 0.€9 520 <4 0.97 8 16 1200 k4 8 2600 S0 26
156798 9 2.4 22 0e€6 690 <4 1.6 L3 12 1300 8 20 4600 58 33
156801 18 3.1 39 0.79 540 <s 2.3 8 14 780 8 36 3200 56 [ %4
156802 28 3e2 38 0.83 660 <a 1.6 9 27 670 9 17 3100 65 20
156803 17 246 36 0.58 Sr0 <s 1S L7 16 610 7 12 3100 49 31
1560804 22 3.2 30 0«83 S60 <4 2.7 8 29 600 9 30 3300 60 18
156805 21 3.0 34 077 €10 <4 3.0 10 21 770 9 38 3100 57 21
156806 23 3.0 23 0. €0 S530 <& 245 7 30 420 8 16 4100 6l 12
156810 14 Le® 27 Oe4l 170 <a 2.3 S tS 450 4 s - 1500 3S 9
156818 18 2.8 sl 0« €0 780 <a OeT1L 8 17 1400 7 11 3100 ]} 19
156819 19 244 26 0.67 700 <& 0.87 7 19 1300 7 14 3000 62 [ R4
156821 20 2.6 29 057 720 <4 0.58 7 19 1200 8 9 2900 60 28
156825 12 2.2 24 0«0 S10 <s 0+.69 ] 17 940 [ 9 . 2400 46 20
156827 28 32 33 1.0 510 <8 0.7 L2 27 1300 9 18 J400 79 - 20
156828 24 2.7 25 0.87 430 <a 051 8 19 1300 8 10 2500 T3 20
156830 20 3.9 1) 1e2 810 <4 | 15 30 1100 12 18 4700 10 23
156832 22 245 3 0.79 5680 <4 095 Lo 18 1000 7 12 2100 70 22
156834 27 2.8 45 069 760 <4 0e87 Lo 22 1000 9 13 3100 (-] 3¢
156835 32 3.0 37 0.79 730 <a 0.80 L3 23 1100 9 13 3700 s 25
156836 36 3.0 43 0.€9 730 <4 0.96 14 25 1100 8 15 2900 62 19
156837 25 27 38 O.E4 480 <4 095 13 21 720 8 18 2600 $3 9
156839 23 5.0 33 1.2 1100 <4 Lea 60 37 1200 13 12 aLlo00 120 : 30
155882 11 30 29 0«55 380 <4 242 13 10 1200 6’ 13 2500 56 25
155843 24 Je2 27 0.60 580 <s 0.69 9 21 1200 9 10 3400 75 19
156844 ‘20 248 31 067 620 . <48 0.63 8 9 Q10 9 11 3100 69 18
156845 21 2.7 3s 0.€8 740 <a 0.68 K4 18 1100 8 9 3000 68 (&)
156846 21 246 38 0e.€2 720 - <8 Q.70 .. 7 17 910 8 9 3000 68 i6
156847 43 244 33 0.71 590 <a 0.58 [ 25 1300 8 13 2100 Se Se
156848 a5 59 37 1.6 © 920 <a lel 4 56 920 20 15 6700 180 29
156851 14 1.8 33 0.40 340 <4 3.0 -7 L3 780 4 i1 1700 ° 24 12
156852 10 led 42 0.36 420 <4 246 1o 6 480 . L) 1400 25 13
156853 22 2e1 2 0.47 370 <4 26 12 7 690 S 28 2300 33 13
1569354 14 el 23 0«19 290 <4 3.9 17 4 580 2 25 1500 15 14
156856 11 Je2 46 0.71 a70 <4 2.5 14 it 970 7 32 3700 S2 15

TABLE B-ITI, Analyses of sediment samples
10-b
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RAFT RIVER = SEDIMENT SECTION 3 OF

03 SAMPLE N R K SR CE TGAM roT EX cPK EV CFU ETH CPTH
NUMBER (PPM) (PPM) (%) (PPM)  (PPM) (cps) (cPM) (X} (cpm) (PPM) (CPM) (PPN} ~ '(CPN)
156761 © 65 - 79 1.8 21¢ 74 :
156763 26 13 1.8 . 180 1o
156765 as 13 2.0 2s0 140
156767 86 - a2 1.4 2480 86
156768 78 67 1e6 196 74
156769 82 80 1.7 240 76
156771 50 a3 1.2 110 a4
155772 99 70 1.8 Lec 26
156773 110 96 1.7 180 58
156774 4 70 149 190 €€
156775 9s re 2.0 190 70
156777 110 80 1.7 200 1
156778 40 23 0.98 a7 27
156779 82 a8 1.8 2s0 80
156781 S0 a0 2.7 170 €s
156782 s1 76 1.9 160 70
156785 52 20 17 150 66
156787 100 62 1.4 1€¢ 71
156789 a7 24 L2.4 160 79
156790 ‘86 77 1.6 16¢ 72
156794 66 38 1.7 15¢ 73
156796 . 8s S8 2.1 230 79
156798 s3 as I8 27¢ 220
156801 110 a2 1.8 180 120
156802 98 72 1.8 15C 70
156803 81 190 T2t 180 95
156804 67 29 1.8 170 100
156808 79 22 1.9 17¢ 120
156806 52 11 1.2 15¢ 53
156810 72 20 1e7 1€C 28
156818 73 r? 1.9 16C . 73
156819 60 61 Led 160 77
156821 61 63 1.9 1ec 7€
156825 a0 a2 1.8 1s¢ 14!
156827 120 s7 1e2 150 68
156828 92 81 1.8 1ec 64
156830 12 o2t 1.6 170 a8
156832 a3 110 1.6 2ac 7<
156834 120 ti1o 1a8 t7¢ 91
156835 110 89 1.4 1ec 75
156836 130 63 1.6 17¢ e2
156837 a2 a8 1.6 1so 83
156839 .99 38 leda - 16C 1ic
156842 81 16 1.6 1s¢ 7
156843 68. 72 ‘2.3 170 63
156844 16 77 2.1 1ec - 67
156845 © a9 79 1.8 - 15¢ s8
156846 92 81 1.8 140 €3
156847 130 72 “tea 160 60
156848 150 30 1.8 120 Y
156851 €3 1e 1.5 asc 80
156852 68 27 1.8 230 36
156853 73 23 1.8 22¢ 110
156854 3s 12 1.6 12¢ 74
156856 9 33 1.7 210 130

TABLE B=III. Analyses of sediment samples
'J-c
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NUMBER

156857
156860
158513
158514
158516
158518
158523
158525
158527
158530
158532
158534
158537
158539
158541

158543
158549
158551

158552

-15855S

158557
158558
158561

158563
158564
158565
158567
158568
158576
158577
158581

158583
158586
156589
158594
158600
158617
158622
158633
158635
158636
158641

LS8646
158648
158658
158659
158661

158663
158665
158667
158668
158670
158675
158684
158685

RAFT RIVER - SEDIMENT
OR SAMPLE ©Oe. O« Ee« SAMPLE

ST LAT LONG
40-42.178 -113.691
40-42.165 -113.702
40-41.681 -113.783
40-41.,676 ~113.778
40-41.671 -113.785
40-41.671 -113.802
40—-41.952 ~113.844
40-41.952 ~-113.694
40-41.950 —~113.674%
40-41.,966 -113.683
40-41.985 -113.692
40~41.788 -113.671
40-41.780 -113.67t
40-41,783 -113.684
40-41.792 -113.686
40-41.,792 -113.706
40-41.638 —113.754
40-41.858 ~113.509
40-41.858 —113.511}
40~41.,849 —=113.514

40-41.855 ~113.495

40-41.856 -113.494
40-41.858 -113.447
40-41,856 —-113.456
40-41.856 —-113.461
40-41.855 -113.468
40-41.864 —113.479
40-41,855 —-113.394
40-41.862 —-11J3.427
40-41.847 ~113.645
40-41.848 -113.630
40-41,839 =113.631
40-41.861 -113.621
840-41.752 =113.609
40-41,742 -113.722
40-41.719 =113.772
40—41.977 -113.825
40-41.965 -113.817
40-41,772 -113.772
40-41.775 -113.782
40-41.778 ~-113.7686
40-41,774 ~-113.751
40-41.,762 -113.755
40-41.761 —-113.754
40-41.933 ~113.766
40-41.746 ~113.697
A0-41.746 -113.700
40-81,742 -113.705
40-41.741 =113,705
80-41.749 =~113.6813
40-81.733 -113.685
40-41,901 -113.621
40-41.734 ~-113,703
40-41.882 -113.428
40-41.872 -113.438

TABLE B-III.

NUMBER
L TY REP
-3-15-
-3-15-
-3-15-
~-3-12-
-3-12-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15~
-3-15
-3-12-
-3-15-
-3-15~
-3-12-
-3-12-
-3-15-
-3-15~
-3-12-
-3-12-
-3-12-
-3-15-
-3~15-
-3-12-
-3-15-
-3-12-
-3-15-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
-3-12-
-312-
-3-12-
-3-12-
-3-15-
-3-t12-
~3-15-
-3-15-
~3-12-

3.0
2.0
9.5
a3.
4.4
Se2
40.
33.
24.
1.
23.
62
73.
7.9
10.0
2.6

2.7

246

Analyses of sediment samples

U-NT
(PPM)
4.8
2.8
1S.
21.
3.
3.0
3.9
8.1
4.5
14,
6.9
4.5
4.5
4.0
3.8
3.8
S.3
70.
6.7
9. 2
40.
Al
23.
10.
22.
S4.
Tle
Te9
12,
3.6
3.6
4.2
Ta2
3.5
39.
14,
13.
36.
6.8
8.4
8.0
5.2
7.5
7.4
4.7
3.8
3.8
30.
22
6.0
20.
4.1
8.5
6e2
[P 4

11-a

u/s/TVy AG
(PPM)

0.77 <2
0.68 <2
0.71 <2
0. 64 <2
0.56 <2
0476, <2
0.86 <2
1.3 <2
0.87 <2
0.88 <2
0.91 <2
0.93 <2
0.72 <2
0.63 <2
0.80 <2
0,80 <2
- 0.85 <2
1.2 <2
0.66 <2
1.00 .
1.0 <2
1.1 <2
1.0 <2
1ot <2
1.0 <2
1.2 <2
1.0 <2
1.0 <2
0.82 <2
0.71 <2
0.76 <2
0.93 <2
0.79 <2
0.76 <2
1.2 <2
0.87 <2
0.32 <2
0.61 <2
0.97 <2
0.89 <2
0.90 <2
0.84 <2
0.81 <2
0.93 <2
0.70 <2
0.91 <2
0.75 <2
el <2
1.0 <2
0.72 <2
0,95 <2
0.79 <2
0.95 <2
0.64 <2
0.55 <2

AL
{(x)
Te6

TeT

7.8
Tea
Te3
4.8
4.1
6.2
Ged
6e6
6e3
6+3
6«9
65
Se9
6.5
Se2
S5¢3
6el
2.9

5.8
Se 1
4.0
3.8
5.3
SeS
Sel
Se2
6el
6.4
Se7
.9
Se6
Te2
7.4
6.9
6.6
TeS
7.0
T«7
7.9
8.1
8.0
Gel
Ge7
6.0
7.8
8e1
Te2
8.0
63
6e9
T«0
Te b

B
(PPN)
<10
11
<io
<10

BA
(PPN)
470
730
630
580
900
500
S40
520
540
690
730
670
580
660
670
660
630
550
s70
370
520
550
660
490
470
$50
490
S8 0
560
660
730
690
640
480
430
590
780
920
970
840
s80
950
1100
790
800
750
580
780
710
680
730
780
750
780
970

B8E
(PPM)

WOENWNNNRNRNNWANNNARNRNNDOWRNANRNNANRONRNRDN==NRORN~"WUANNNRONRONBNNRNNNVWWY

SECTION 1 OF

cA
(x)
19
1.2
1.3
1.5
2.3
2.0
2.9
1e?
17
0e73
leo
1.2
058
0.69
1.0
162
0.80
0e76
0.68
0.37
0.90
095
1.0
0.96
1.0
1.0

0«96
0.93
les
le2
a0
le8
3.0
4.6
le8
1.9
146
le2
le8
el
15
l1e3
15
1«5
lel
lel
1+6
1e8
1.9

0.89
leo
Ge 59
0.82

<a
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RAFY RIVER -~ SEDIMENT SECTION 2 OF 3

OR SAMPLE cv FE (9 MG MN MO NA NB N1 P SC TH T v Y
NUMBER (PPN} (x) (PPM) (x) (PPM) (PPM) {(x) (PPM) (PPM) {(PPM) (PPM) (PPN) (PPNM) (PPN) (PPNM)
156857 36 SeS 36 le8 1300 <s 1.6 34 46 2100 7 26 9500 140 35
156860 34 Se3 48 1.6 1300 <3 1e2 23 a7 1900 (X3 16 L0000 130 26
158513 20 2.4 S3 056 630 <4 23 20 7 ‘530 : S <2 2300 39 21
158514 20 2.0 41 O.A44 8c0 <4 2.4 18 12 740 S 24 1700 34 20
158516 21 2«1 42 1.2 49¢Q <s 2el 26 . 18 900 [ 23 1900 2 an
158518 21 2«0 30 0.88 560 <s 0.54 7 21 2200 6, S 2000 49 26
158523 7 1.8 32 1«5 270 <a 0.56 10 20 1100 5 10 1900 a7 19
159525 7 3.9 36 ted ez0 <e 1.5 1a 56 750 i3 6 4700 100 L7
158527 41 3.8 36 1e4 700 - <4 1.6 <a S9 750 13 3 4100 99 16
158530 27 2.8 33 065 $20 <e 2.1 77 21 1300 T 1e 3800 S0 25
158532 26 2% a0 0.283 6590 <8 1e1 7 25 1200 9 12 2900 63 18
158534 31 Je0 39 0.98 740 <s . 0.81 la ar 1100 i1 i1e 4000 100 27
158537 28 4.2 36 1.0 680 <4 0.58 S 53 " 1100 i3 17 3100 110 ‘23
158539 28 a6 3s 0«89 500 <8 Q.86 7 37 1100 11 1 3400 92 18.
158561 33 3.0 37 0.81 740 <a 0«66 8 35 1300 9 17 2600 82 21
158543 .38 3.7 37 10 680 <4 0456 7 46 1600 il 17 2900 92 22
158549 17 243 35 0.59 - 620 <s Lel 29 14 1000 S 11 2700 S 18
158551 38 2e2 28 . Qet6 530 <s 1.9 23 1s 930 S 17 2100 44 11:]
158552 10 23 19 0.48 480 <a 2.7 74 11 1800 s 12 3500 as 22
158555 67 1.9 13 0e 26 230 7 0.51 T 7 550 3 15 1000 22 8
158557 17 2.0 24 0eS3" 400 <4 13 11 15 790 S 23 1800 40 23
158558 18 23 . 2r 060 390 <4 led 9 15 T20 -] 26 2000 45 24
158561 26 243 36 0. €6 680 <4 071 7 17 1000 6 S5 2200 $S 19
158563 - 16 1e5 26 0e.47 280 <4 057 S 14 880 . 7 1600 39 13
158564 21 13 25 0«45 330 <4 0e54 S 19 770 S L) 1500 34 26
158565 28 2.8 29 0a57 620 <4 - 081 6 38 700 9 14 2400 69 17
158567 35 3.6 34 led 560 <4 0 .85 4 48 850 1G 9 2500 86 19
158568 15 2.4 23 0.c€8 3€0 <s 17 31 17 990 8 -] 3100 63 [+-]
158576 15 2e2 27 0.62 400 <a Tleb 33 17 970 6 18 2500 a9 18
158577 23 2.9 35 0.70 430 <4 079 10 23 750 9 13 3500 70 20
158581 ° 24 2.8 37 0.77 520 <s 0.73 8 24 T70 8 10 2900 66 2%
158503 24 29 29 0.82 €40 <4 0.71 S 28 730 9 i8 3000 69 X
158586 26 1.9 31 0eS6 440 <4 0461 -3 21 870 (] € 1900 49 t?
158589 48 4.1 24 1.3 890 <4 1.1 10 34 1200 [ X3 13 6900 130 23
158594 21 S.0 13 le1 120¢C <4 le?7 <4 38 S30 21 16 7800 150 29
158600 a8 3.3 .7 0.89 630 <s 1.8 11 22 760 9 22 2900 71 20
158617 21 3.4 23 0.89 890 <a 1e8 13 21 850 9 15 3800 75 26
158622 16 2.2 23 Ge.€1 690 <a 1«6 12 13 Ti0 ] 16 2800 45 20
158633 16 241 29 Ce 49 360 <a 23 7 14 sS40 S 34 2100 32 13
158635 24 2.8 32 0.73 610 <8 1.6 9 24 920 7 30 2900 S9 19
158636 22 2.2 30 Q.59 3¢€0 <4 243 7 15 670 S 33 2400 5 18
1586414 12 15 22 0.23 400 <a 3.0 a 10 460 3 22 1300 21 10
158646 12 1.8 23 0+60 3Ja0 <’ - 28 5 18 480 5 30 1700 3 12
158648 23 T 2e8 39 Qe81 540 . <9 243 6 21 T20 8 25 2700 sy 20
158658 20 27 28 0e79 680 <4 1.2 1o 23 710 8 18 4300 648 23
158659 19 245 - 29 0.82 550 . <s 1.5 9 20 T20 7 25 2500 $3 20
158661 22 3.0 42 0.81 600 <a Q.72 S 39 1200 9 10 2700 82 22
158663 40 3.9 (13 TeC 770 <4 1«2 [ 39 1000 12 21 4700 89 as
158665 27 3.3 38 0.85 650 . <as 240 ‘9 33 660 ‘a1 26 3800 Te 29
158667 27 3.4 33 0S5 640 <4 1.3 9 40 1100 11 16 4100 as 25
158668 30 3.2 38 0.€9 6l0 <4 1.6 il 38 7€0 9 24 3000 66 23
158670 18 3.1 33 0.81 570 <4 1e7 55 21 11¢0 7 10 3900 57 22
158675 18 20 24 0€0 500 <4 2.1 9 9} 650 S 29 2000 - . 36 21
158688 19 4.0 36 O.70 710 <3 L9 100 23 L400 8 13- 4200 62 27
158685 t8 3.2 23 0.70 590 <a 0«49 11 30 13¢0 IR} 18 3300 1] 33

TABLE B-ITI. Analyses of sediment samples
11-b
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RAFT RIVER - SEDIMENT SECTION 3 OF

OR SAMPLE IN 2R K SR CE TGAM TOY EK CPK EU cPuU ETH = CPTH
NUMBER (PPN} (PPM) (x) (PPM) (PPM) (cPs) (CPH) (x) (CPM) (PPN) (cPM) (PPN) (cPM)
156857 i10 30 1.3 2ac 140 .
156860 150 40 1.8 IS¢ 98
158513 a3 32 le7 150 52
158514 63 19 1.7 130 7€
158516 1co a0 le7 15¢ 77
158518 110 95 ie3 13¢ 52
158523 130 59 [ 12¢ 1
158525 88 2@ led 17¢ 46
158527 81 3 Y 17¢ 42
158530 95 2% 1.5 15¢ 120 820
158532 100 a5 1.6 170 65 1800
158534 100 56 1.5 1€C 78
158537 110 23 1.3 1acC 100
158539 90 a6 1.5 140 83
158541 130 s5? 1.4 17¢ 77
158543 120 Y Ie5 1€¢ 79 1400
158549 88 59 [P 1a¢ 75
158551 300 a0 1.4 12¢ 77
158552 %6 17 1.2 140 10
158555 250 20 1.1 5% ay
158557 62 3s 1.5 12¢ a8
158558 66 34 1.8 110 82
158561 95 6e 1.3 1€C s3
158563 62 5S¢ 1ot 16¢ a3
158564 s7 47 140 1ac ay 540
158565 91 .9 Lot 13¢ €a
158567 ito 32 1ed 100 a9
158568 64 33 1.3 1SC €9
158576 75 29 1e2 " 140 78
158577 86 66 16 170 74
158581 a3 71 1.8 17¢ 70
158583 86 66 1.4 tac 86
158586 78 60 1.3 17¢ 56
158589 77 33 1.0 18¢ 70
158594 92 18 0.87 130 al
158600 86 30 1eS 1ac 70
158617 130 3s 1.7 1S¢ 71
158622 60 %4 1.7 190 84
158633 7s 3a 2.1 150 92
158635 76 .2 1.8 150 9a
158636 63 32 2.1 1€0 69
158641 s7 19 1.8 20¢ A&

158646 77 FY 2.1 160 72
158648 89 sl 2.1 160 €8
158658 a0 83 1.6 20c¢ 110
158659 81 75 1.9 180 8l
158661 110 as 1.6 146G 70
158663 110 60 1.8 170 99
158665 93 a1 1.9 1s¢ es
158667 94 37 1e6 16¢ 85
158668 100 36 1.9 160 80
158670 99 S1 1.6 1S¢ 110
158675 17 37 1.5 tec 81 4300
158634 120 a2 1e6 1a¢ 160
158685 56 46 3.0 2s¢ 110

TABLE B-1II. Analyses of sediment samples
11-¢
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NUMBER
158686
158687
158688
158692
158693
158694
158696
158697
158699
158718
158720
158732
158735
158737
158739
158742

. RAFT RIVER ~ SEDIMENT
OR SAMPLE- D« O« Ee SAMPLE

ST LAT LONG
a0-41,873 ~113,422
40-~41.,880 ~113.451
40-41.878 ~113.453
40-41,687 -113,787
40-81.689 ~-113.787
40-414688 ~113.791
40~42.036 —-113.637
40-42,012 —~113.,643
40-41.968 ~113.644
40-41.812 -113.587
40-41.839 ~113.660

40-41.896 ~113.200°
40-41.938 -113.267

40-31.952 ~113.265

40-41.937 ~113.281

40-41.957 ~113.269

TABLE B-III.

NUMBER
L TY REP
~3-12-
~3-15~
-3-15
-3-15~
-3-15-
-3-12-
-3~ -
-3= =
-3~ =
-3-12-
-315
~3-12-
-3-12-
~3-12~
-3-15
-3-15-

{PPM)
3.0
22«
100,
15.
14.
‘13,
2.8
2.7
Hel
z.8
2.7
2.7
z.8
1.6
2«4
4.6

Analyses of sediment samples

U—NT
(PPM)
3.3

224

' 99,

16.

15

15.
3.5
8.4

T 12e

3.1
4.5
3.8
3.2
5.0
5.8

12?3

u/Tuy AG
(PPM)

0.92 <2
1.0 <2
1.0 <2
0.92 <2
0.95 <2

0.88 <2 -
0.81 <2
0.61 <2
0,67 <2
0.78 <2
0.86 <2
0.60 <2
0.73 <2
0450 <2
0.48 <2
0.79 <2

AL
(x)
Se5
6. 1
4.8
6.3
7.5
S5e9
64
70
6.8
4.6
8.0
63
Se. 4
Te5

6.6

8A

(PPNK)

710
670
650
sS40
540
540
820
740
730
a70
890
620
750
700
910
590

8E
_tPPM)

RNWU™ N RO WWDHDE -

SECT ION

ca
tx
0. 80

.0.87

10
2.1
2.2
2e1
28
241
21
4.3
13
2.6
1.6
1«6
1.3
1e6

I OF
co
(PPM)

L4
8

- we . - e
CONONODPEPNONWODOLO
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OR SAMPLE

NUMBER
158686
158687
158688
158692
158693
158694
158696
158697
158699
158716
158720
158732
158735
158737
158739
158742

RAFT RIVER -

SEOI MENT

FE [ MG
(%) (PeN) (x)
2.3 20 Oe 2
3ei a8 0.77
2.1 a5 0e6S
[P az - lez
S5eC 43 13
3.6 35 1.0
2.9 38 le2
2.2 27 0,74
2,2 25 0.7a
2.4 26 1e7
3.0 a7 leC
246 30 0.79
2.2 25 0.51
3.9 3a 1ed
4.0 3a 0.85
4.2 33 1%

TABLE B-III. Analyses of sediment samples

MN
(PPM)
1400
680
670
$70
700
1100
Soc
age
480
370
100G
440
290
77¢
690
9t0

NA NB
(x) (PPM)
1.0 s
1.5 as
c.72 8
1.3 14
1.8 1
1.8 16
1e2 27
1.8 10
1.7 iy
0.714 5
0.84 -<a
1.0 9
0.85 s
1.3 23
0.42 1
1.3 a

12-b

P
(PPM)
430
1300
1100
970
780
1000
860
700
700
920
960
T30
510
1200

" 3500

630

SECTION 2 OF 3
T v Y

{PPN) (PPN} (PPR)
2300 82 1?7
2700 ‘60 24
2000 .9 30
4200 100 21
4800 120 23
3400 18 21
3300 67 21
2900 52 19
2800 s2 19
2500 66 s
2700 ‘1 23
3800 76 Fi
2200 ‘92 1e

- 5100 a7 26
3400 o4 56
4600 110’ Y
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RAFT RIVER = SEDIMENT SECTION 3 (.F. 3

OR SAMPLE ZN ZR K SR CE TGAM Tovr - EK cPK Eu cPu ETH "CPTH
NUMBER (PP M) (peM) (x) (PPM) (PPM) (cPs) (CPM) (%) (CPN) (PP M) (cpAl (PPM) (CPM).
158686 86 17 1.5 - 180 49
158687 120 3a 1.3 130 93
158688 94 54 1.3 15¢C 55
158692 100 LX) 143 140 .58
1568693 110 36 1.4 150 50
158694 - 58 33 1.2 130 71
158696 a6 75 1.7 230 78
158697 63 64 1.6 22¢ B2
158699 63 64 1.5 22¢ B9
158718 62 33 1.5 150 36
158720 100 k¥ 241 1ec <10
158732 59 37 1.5 230 120
158735 82 79 13 tec Y
158737 a3 e 1.7 20c - 95
158739 ED) 3s ‘3.4 250 130
158742 83 33 1.4 170 _ag

. TABLE B-III. Analyses of sediment samp]eé
12-c



SAMPLE
NUMBER
54423
154424
154425
154426
154427
154428
154429
154430
154431
154432
154433
154434
154435
154436
154437
154438
154441
154442
154443
154444
154445
154446
154447
154448
154449
154450
154451
154452
154453
154454
154458
154459
154460
154461
154462
154463
154464
154465
154466
154467
154468
154469
154470
154471
154472
154474
154475
154476
154477
154479
154480
154482
154484
154486
154487
154488
154489
154491
154493
154494
154495
154496
154497
154515
154518
154519
154521
154528
154531
154540
154543
154545
154548
154549
154556
154560
154562
154565
154567
154569
154570
154575
154577
154578
154580
154582
154583
154584
154586
154591
154592

GEO. SAMPLE
CODE NUMBER
QAL 154593
QAL 154594
PEUN 154598
Q0 154603
QAL 154605
opP 154606
PESS 154608
PESS 154611
PeY 154613
eMp 154615
eMP 154618
PeY 154619
PEUN 154620
PeY 154622
PEUN 154624
Q0 154626
PEE 154628
PEE 154631
PEE 154632
PEE 154633
PEE 154634
PEUN 154636
PEE 154637
PGE 154638
PEE 154639
PEE 154640
eMP 154641
op 154642
pOLS 154643
opP 154644
PETR 154645
PETR 154646
PETR 154647
Q 154648
XE 154649
XUN 154650
7ZHS 154651
XUN 154652
XE 154653
WG 154654
XE 154655
XE 154656
XUN 154657
R0 154658
MM 154659
D 154660
PRO 154661
QF 154662
PEA 154663
PEA 154664
PEA 154665
PEA 154666
PEA 154667
QAG 154668
PEE 154669
PEE 154670
PEE 154671
“XE 154674
XE 154675
XUN 154676
XE 154677
XE 154678
QU 154679
PEE 154680
Q0 154692
PEE 154694
QAL 154637
QAL 154699
PESS 154701
PEA 154703
PEA 154705
QAG 154707
QAG 154709
PEA 154711
PEA 154714
PEUN 154716
Q0 154730
PEE 154731
PEE 154732
PEA 154735
PEE 154736
PEA 154738
PEA 154740
PEA 154742
PEA 154744
PEA 154747
PEA 154750
PEA 154751
PEA 154753
QAL 154754
PEUN 154755
TABLE B-1IV.

GEQ. SAMPLE
CODE NUMBER
PEE 54757
PEE 154758
QAS 154759
€CB 154760
QAS 154762
QAS 154763
XUN 154764
XE 154765
XUN 154767
PEE 154769
PEE 154770
PEE 154773
Q0 154775
Q0 154777
0 154779
PEA 154780
PESS 154781
PEA 154785
PEA 154787
PEA 154789
Q0 154792
PETR 154794
PEE 154795
Q0 154796
Q0 154798
Q0 154801
Q0 154802
Q0 154804
Q0 154805
Q0 154806
Q0 154808
Q0 154812
Q0 154814
PEA 154816
PEA 154818
Q0 154820
PEE 154821
PEE 154825
PEE 154827
PEE 154830
Q0 154832
PEE 154834
PEE 154837
Q0 154838
P6E 154839
PEE 154840
CB 154842
oP 154843
0P 154844
?0 154849
R0 154850
Q0 154851
R0 154853
Q0 154856
Q0 154857
PEE 154861
PEA 154862
PEE 154864
PEE 154866
PEA 154868
PGA 154870
PeE 154871
PEE 154872
op 154873
PGA 154874
PEA 154875
PEOS 154876
PETR 154877
PETR 154879
P6E 154880
0P 154882
PGE 154883
Q0 154885
Q0 154886
PGE 154892
PEE 154894
Q0 154895
Q0 154896
Q 154897
PGE 154898
PEE 154899
PEE 154900
PEE 154901
PEE 154904
PGE 154905
PEOS 154906
PEOS 154907
PEOS 154909
PEE 154911
PEE 154912
PEE 154914

GEO.
CODE
PEE
PEE
PEE
PEE
PEE
PGE
PEE
PEE
PEE
P60S
PEMI
PEMI
P€0S
P€0Ss

PEE
PGE

SAMPLE
NUMBER
154916
154920
154922
154923
154924
154925
154928
154930
156363
156364
156365
156366
156367
156368
156369
156370
156371
156372
156373
156374
156375
156376
156377
156378
156379
156380
156381
156382
156383
156384
156385
156386
156387
156388
156389
156391
156392
156393
156394
156395
156396
156397
156398
156399
156400
156402
156403
156404
156406
156410
156417
156418
156419
156421
156422
156423
156424
156427
156428
156429
156430
156431
156432
156433
156434
156435
156436
156437
156438
156439
156440
156441
156442
156443
156445
156446
156447
156448
156450
156451
156453
156456
156457
156458
156459
156460
156462
156464
156465
156466
156469

GEO.
CODE
PEA
PEA
PEA
QAS
QAS
XUN
XE
WG
kO
ENS
PEE
MM
MM
QU
EMP
RO
RO
EMP
QAL
QAL
QAL
QAL
QAL
QAL
XE
XE
Qu
WG
WG
PEE
PEE
QF
PEE
PGE
WG
QF
PEE
PGE
WG
WG
TAP

SAMPLE

NUMBER
156470
156473
156482
156483
156485
156487
156488
156494
156504
156517
156518
156519
156520
156521
156523
156424
156525
156526
156527
156528
156529
156532
156535
156537
156530
156539
156540
156541
156546
156549
156552
156554
156556
156557
156562
156564
156568
156569
156573
156575
156576
156578
156579
156580
156581
156583
156584
156586
156589
156590
156591
156592
156593
156598
156603
156605
156609
156613
156614
156616
156622
156624
156628
156630
156634
156636
156637
156640
156644
156645
156647
156650
156651
156653
156654
156655
156658
156659
156661
156662
156663
156665
156666
156672
156673
156676
156678
156679
156681
156682
156683

GEO.

CODE
PEY
PeyY

PGE

PESS
PEUN
PEUN
PEUN
PEUN
PEUN
PEUN
PEUN

Geologic unit code index for sediment samples

SAMPLE
NUMBER

156688
156689
156691

156693
156694
156697
156701
156702
156704
156705
156706
156708
156712
156714
156715
156716
156717

156721

156722
156726
156727

156729
156734
156735
156743

156745
156747

156749
156750
156751

156752

156754

156756

156758

* 156760

156761
156763
156765
156767
156768
156769
156771
156772
156773
156774
156775
156777
156778
156779
156781

156782
156785
156787
156789
156790
156794
156796
156798
156801

156802
156803
156804
156805
156806
156810
156818
156819
156821

156825
156827
156828
156830
156832
156834
156835
156836
156837
156839
156842
156843
156844
156845
156846
156847
156848
156851

156852
156853
156854
156856
156857

GEO.
CO0E
TSL
€CB
ECB
TSL
QAS
PEA
PEA
PEA
PEE
PEE
PGE
PEE
WG
WG
WG
WG
WG
WG
WG
op
Qu

XUN
XE
GN
QF

QF
QF

ENS
MM
MM

TVG
GN
MM
MM
€Y
ECB
GN
XUN
XE
WG
XUN
XE
XE
XUN
XUN
XUN
XUN
PEA
XE
XE
WG
PETR
TAP
PEE

TAP
WG
WG
WG
QF
QAS
XUN
XE
XE
XE
TSL
TSL
TSL
TSL
PEE
PGE
PEE
PEE
€CB
WG
XUN
XE
XE
XE

WG
WG
WG
WG
WG
WG
WG

-269-

SAMPLE
NAMBER

156860
158513
158514
158516
158518
158523
158525
158527
158530
158532
158534
158537
158539
158541

158543
158549
158551

158552
158553
158555
158557
158558
158561

158563
158564
158565
158567
158568
158576
158577
158581

158583
158586
158589
158594
158599
158600
158602
158604
158606
158608
158610
158612
158614
158617
158622
158626
158629
158633
158636
158641

158646
158648
158658
158659
158661

158663
158665
158667
158668
158670
158675
158679
158684

158685
158686
158687

158688
158693
158694

158696

158697

158699

158718
158720
158732

158735

158737

158739
158742
158635

GEO.
CODE

PGE
PEA
PEA
TSL
TSL
QAS
PEUN
PEUN
PGE

PESS
PESS
PESS
PESS
€CB
PCE
PEL
PEE
€CB
PGE
PEA
PEA
PEE
PEE
PEE

Q0
PEAD
PEE

Q0
PESS
PEE
PEA
€CB
PEE

QAG
PEA
PEA
PEA
PEA
PEA
QAG

PEA
PEA
PEA
€CB
€CB
PEE
PEE
PEA
PEA
PEA
QAS
ECB
€CB
PESS
PESS
PEA
PEA
PEE
PEA
PEA
PEA
PEA
PEA
PEA
PEA
PEA
PEA
QAL
QAL
QAL
QAL
opP
PE0S
P€0S
PETR
PE0S
QAL
PGE
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Cluster analysis (dendrogram) of correlation matrix

Figure B-1.
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Areal distribution of potassium concentrations
in sediment samples
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Figure B-6.

11350
5, T

ras =

wan

Areal distribution of vanadium concentrations
in sediment samples

L w3 son
P Ve
. LR "
x B n
. N »
. R »
° »aeae "
o waae 2
fe) e "
0] LN )
® e "
® wie 0
® @ »
° w. i
@ wi i~
2. W
- SR

30 [
. o "
x it 2
. 2 ®
. v »
° L -
) . )
(e} 2 »
(0] - 1
® o “
® CE ©
@ o »
° ® W
® [CTI i~
! N w
W

RAFT RIVER PROJECT
GEOCHEMICRL PLOTS
SEDIMENT

VANRDIUM (PPM)

KAE 1 1

000 LT
i seees et

-276-



L 1y 113490 11330 130 nyin 13 o

B 5 gy ST 37 etr Smerere ot S s N s e fhpiemss (6 555 B e ipResmesiisney
i 0] ; : . e
| /[ p—
| 5115
‘f J Slem
LM
| |
|
‘ |
|
| |
f J
|
‘
{ |
| |
|
|
urmT J‘
| i
|
4

SO

@ 1 o
6}
! o
| | ®
| 2
1 L
°
| [ ]
| ! -3
1
|
|
% &
41°50 +

»E9098 590009 -

RAFT RIVER PROJECT
GEOCHEMICAL PLOTS
b b L SEDIMENT
. . eam  S0DILM 0T .

Fiqure B-7. Areal distribution of sodium concentrations
in sediment samples

-277-



COntoum
=
)
sl
! o
. 0 2
x 20 )
. TER s
. s .
° . .
© Bene 0
o (LR 2
[0] e "
) M "
@ Meae 2
° Ao »
[ ] LR ®
i R »
[T 5
3 ron
Deas 2
n 2ene ’
5 veas 1
. se1 s
° for .
o ' 0
o e 2
o e "
® s "
@ Vs 2
® asn »
[ ] B »
[ ] wens 3
! LR} s
RAFT RIVER PROJECT
GEQCHEMICAL PLOTS
SEDIMENT

THORIUM (PPM)

KAL is

125000 ORTE MLOTNRG
» BoasmER v s AOTRD

Figure B-8. Areal distribution of thorium concentrations

in sediment samples “
-278- i



140 1y 11540 R Y2 o 13 0
fr g™ W v F Y g T S st S | s o GRS il T Gaskl oy
(1 ° . N o
LN ’ [
~ L)
I 6 .dD o,’ ! I\\|
- |
!0 0@ C
wxb ; © 89498 ¢ % 1
) o - G0 gﬁ )
y . 5 go% “‘i% L A
I 2 ‘e = 3
Q ® 09 o I
" Qxﬁe— @’Q‘ 6;% (o] |
! "0 ,2° - g o !
+ O'QO U0 FOH p
Ve O © i -
o O o &,
dmo-cf ?9 -
oQ S
(0] oo.@ % Q ° ;% 1 7
g Q £~
10 o & 000 BT E
[oNORg™ o ) oe | ”
! 9P0 e o8 @, i wt b
' Qo @ -\ ‘po i bt
f ) o v g4 /!
| 9 5 i
! gr . ® OO o ©
r L Q@ ) i
! o SJ o) i 7
| D 8 S50 e ?O !
° %0 yel g l
r ® 0 %o :
Sea® o '
\ L] 0'0@ 0] ¢
2o o o ® . o t 4
I \3%0 c? fg.@ © % ‘o o® |
°¥s0 . \':.:) o) / n(‘J(’ o |
®o e o 0o ¢ Qg | @R e ! o
o ¢ ® g‘. P &.00 ‘o) O &¥ QO
aw o4 "
) ("4 o oo %f (* @ QJ B & 1
~ret O @ (Vo] i d
| . P 2 . e [ ] &~ o) - ©
- ] o
: - o 0 0% Yoo o e ®oo
! 2y T b o 0% o1 So -
’ C =S O@»%é S o 4 00D g \ o)
. P e 8 ! °
w0 L. o ! % 1
i ° i ‘ o) o
(0] (0] 2 [0}
Ry o ® %o ; ooa ° i /.
(RS 8 e - 9 %8 q) eo e E
bz o o o ‘o
s o ° \
B ® off® ° X )
Q - Lo N
| e® / %a \1 Y
| o
e \
s¥o \ oz
O‘} B e ¢ . ° 4
et . v Fa? o
o®g . Xy
X 5 Lz
. ° b Yo
> z
: e
L i i 1 L s 2l /=R, . L 1 " AL
. - - . - wan
H M 4 : - M M H g

Fiaure B-9.

Areal distribution of beryllium concentrations
in sediment samples
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RAFT RIVER =

ROCK

NQo SAMPLES ANALYZED

BELOW CGEFFICIENT  ________ LN_TRANSFORMATILICN __
MEASURABLE DETECTION DETECT ION MINIMUM MAX IMUM STANDARD CF RQBYST
ELEMENT VALUES LIMLT LIMIT VALUE VALUE MEAN MEDIAN  MODE DEVIAT ION VARIATIGMN  MEAN Se De MEAN Se De
) 252 1 <0.25 <0.25 13.64 1.91 1.38 V.88 1.8€6§ 0.98¢ 0. 31 0.€2 0.23 0.52
U=NT 264 0.0 26450 2.85 2.20 0.68 2.€57 1.001
us/TU 261 0.10 2417 0.70 0.66 0.62 0.2€5 0406  -0.44 0.44 -0.42 0.47
AG 1 262 <2 <2 19 19 <2 <2 0.0 0.0 294 0.0
AL 261 2 <0 .05 <0.05 11.56 393 3.08 0.59 3.107 0.750 0.84 1.20 0.88 1.05
3 49 214 <19 <10 47 18 <10 <10 9.5 0.5 2.80 0.45
BA 263 15 4878 514 309 39 556.4 1l Se58 1«29 5.60 119
BE 1847 116 <1 <1 10 2 <1 <1 1€ 0.7 0.61 0.¢1
ca 177 86 <7.05 <0.05 6.18 0.58 0416 <0 .05 0.746 1278  =1.06 1.00 -1.91 1.61
Cu 78 185 <4 <a 67 T <4 <a 9.8 0.8 223 0.67
CR 263 1 300 42 18 i1 507 1.3 3e11 1e12 3e11 1.1
cu 241 22 <2 <2 121 11 5 3 1648 1e5 1.90 0.5a 1.66 1.22
FE 262 1 <3.05S <0405 17.90 1.69 0.60 0e22 2,272 1.342  -0.30 1.24 -0.31 1.24
(W 255 8 <1 <1 115 11 7 <1 13.7 lel 1.81 1.25 1.80 1e38
MG 187 76 <005 <0.05 3.56 0e53 0.12 <0.+05 0.696 1.301 ~1.29 115 -2.09 1a74
MN 262 1 <4 <a 1974 192 64 20 254.0 15 4,24 1e52 4,21 l1.84
~MO0 6 2s7 <a <a 17 6 <a <a Sel 0.8 1e73 0456
NA 147 116 <0.05 <0 .05 4436 1.34 0.08 0.06 1.07E 0.807 -0.37 le41
NB 99 164 <a <a 201 21 <a <a 41.2 1.5 2.43 0.51
NI 245 18 <2 <2 133 14 5 3 2241 1.5 2.05 1.05 1.80 1.36
P 262 1 <5 <5 4793 464 210 51 €6441 1.4 5.36 1e3 5435 1e31
SC 232 31 <1 <1 a9 5 2 <1 6e5 1.2 1e1a 1.02
TH 235”7 28 <2 <2 231 19 10 <2 25.0 12 2.45 1.00 2e26 lola
T 262 1 <10 <10 13734 1524 743 62 1509.6 1.3 6e58 1.38 6455 132
v 252 11 <2 <2 370 as 11 7 5248 1.5 2.80 1.21 2.68 1.28
¥ 244 19 €1 <1 75 8 4 <1 10.4 1.2 1 .55 1«15 l1.44 1«28
ZN 259 a <2 <2 283 30 12 3 38.5 13 2.68 1.25 2.63 1.32
ZR 142 121 <2 <2 282 6 <2 <2 24.5 3.7 1.20 0.76
K 261 2 <0.02 <D.02 4.71 1.51 127 0.20 1. 188 0.785 =008 1.12 -0.00 1.05
SR 261 2 <1 <1 741 73 as S 8442 1e2 3.61 1.20 3.61 1.29
CE 228 as <10 <10 438 o7 41 15 59.0 Q.S 3.87 Ve 85 365 1.00
TGAM 64 0 12000 2947 1823 [ 254G.1 1.0
ToT 64 553 19535 9651 8788 10153 4314.5 0.4 5400 0477 9.08 1.05
EK 112 0.0 174 1.8 0e7 0.2 2.65 1.4%
cPK 65 2 313 91 58 34 TET 0.8 4,08 1407 a.18 1.01
cu 281 22 <2 <2 121 11 5 3 16.8 1e5 1.90 0.54 1.66 1.23
cPuU 65 1 175 36 27 15 30.6 0.8 325 0.54 3.30 0.53
ETH 112 0.9 297.0 24,7 153 6e7 34. 7€ l1e8: 2.76 0.51 2.75 Jd. EE
CPTH 65 0 194 28 18 8 30.2 11 2.89 1.08 2493 0.56
TH/U 261 0.42 26.88 6.42 5.00 2.10 4.836 0.753 1455 0.84 1.57 0.€3

Table C-I,Summary statistics for all rock samples
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RAFT RIVER PRCJECT - ROCKS

FOR GEOLOGIC CODES: CCSQ

HJy SAMELES _ARALYZEL

SELCw
MEASURABLE DETECTION CETZCTIUN MINIMUM MaxIMUud
ELEMENT VALUES. Liwgr LiMIT VALUE VALUE
y 16 2 S <0429 <0.25 3.92
u-NT 16 c.0 4.90
ustu 15 c.25 1.30
AG [ .1e . <2 <z <2
AL 16 2 '<0.,05 <0.05 24.00
] 2 1 <a <a a0
. 1S <10
8a e ’ : 1€ 2258
HE [3 12 <1 <1 10
.CA 12 : 6 <0.05 <0.05 18,50
ca 3 1 <z <2 19
13 <a
CR 17 1 © <a Y ¥ 220
cu 16 2 <2 <z a5
FE 16 i <9.05 <0.08 10.00
[ <10.00
L 18 } as
M3 12 [ <004 <C.05 A.70
uN 16 1 <2 <z €e3
1 <a
g 1 17 <a <a [
Na 11 7 <0, 0% <0.05 - 5450
NA 7 11 <a <a ta
N1 14 3 <2 <z e9
1 ) :
L] 16 1 <5 <s 1293
1 <40
< 15 3 <1 <1 15
™ 15 2 <2 <2 24
1 <s
Tt 16 1 <2 <2 377
i <10
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Table C-II. Summary statistics for Quartzite of Clarks Basin
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{ 58}

D02
0.02
t 52)

)
(3121 1]
[ S

ssEeEsd
**5998
{ 2)

soseep
sss00d
« 2)

[TYYY Y
sses0y
¢ 23

8888
s565903
¢ 2)

L~CA

1.00
{17

0.55888
0. 47080
t 138)

0. 61088
0.57608
« 1N

Qs 3780s
0s 27808
« 377)

0.5080¢
0. 48089
« 177)

0. 68080
Oa69888
« 17N

0.33%88
‘Qe 27086
« 177)

0.6300e
0. 58088
« 175)

0. 65808
066888
t 176)

0.66888
0. 68888
§ 170}

0.63880
Q. 60080
« A77)

0. 54068
0s52888
« 177)

0.aTsss
0saTSss
« A77)

0.47828
0. 42088
« 1712

0.370%e
Das360988
¢ 1701

0.55088
0. 51086
¢« 1522

0.1
0.08
¢« TN

0. 29808
0.23008
{ 168)

0-3000s
0+3080¢
{ 1612

-0.03
0elt
« &2)

0. 00
0a16
¢ o2)

0.08
0. 2488
¢« T

0.0S
0.11
« 7

-0a12
0.03
[ Y- ]

L=NA

1.00
« 1a7)

0. 52688
Qe3780e
{ 187)

0.02
-0.03
1 147)

0.12
[ 23§14
¢ 147)

0.23%8s
O+19%s
€ 187}

-0.149
-0.18%8
¢ 1a7)

De2Z8%0s
01788
¢ 147

Oe.2a888
0.12
( 146)

0.29888
O. 1888
{ 146}

0«30089
Oslae
( 187)

-0.02
-0al70s
¢ 187)

-0.12
-0.18%s
{ 147)

-0el5¢
=De.25888
¢ 184)

-0.15%
~0.21%8
¢ 1)

Q.05
-0.06
€ 135)

-0s318%s8
~0.448008
¢ 187

-0.12
—~0.26%88
« 138)

0.09
-0.01
« 130)

-0ei5
=000
« 31

-0.04
0.16
¢ 3N

013
0.28%s
<« 5%

-0.06
=-0405
{ 59

-0.13
-0.13
« 31

Correlation matrix for

L-AL

1.00
( 261)

0.92088
0. 85088
( 260}

O« 84888
[ XX4 122
« 261)

0. 8088
0.7¢ess
¢ 261)

D+ST08s
0.60%88
« 261)

0.7288s
Qe T2088
 248)

O.82888
Os 81808
¢« 293)

Q77808
O« 78889
{ 259}

Q72880
Q730008
¢« 261

0s 76088
Qe.T6808
¢ 2610

Q71088
0. 73888
{ 261)

Oe71888
Oe.74800
1 232)

OeGaste
Del50 58
¢ 252)

Q73500
Os 74005
¢« 187}

0e 24888
O.25¢8s
¢ 261)

Q52020
0. 50¢0®
{ 245)

0.3780¢
Qe39580
« 240)

Gea5000
0esS3080
( 65)

0.378s0
0. 52088
¢ 63)

[ R3:1-L2 24
O.570%8
- 109

0.538e8
054888
t 109

-0.07
Gel1l
( 64)

[R] 3

1.00
¢« 261)

0 86808
OeBanes
¢ 2&81)

0. 75008
Q. 72008
« 260)

V55088
OeS98es
¢« 2¢61)

S.62080
Q62008
¢ 244)

O.70¢8e
Q. 6E008
<« 253)

0.6388s
S.64008
¢« 2%9)

0.060800
Q.61088

« 2602

0.66¢08
0.6508%
t 260)

Q.64res
0. 62088
{ 260)

Qe57888
Q59088
¢« 232)

0.53088
Ds5288¢
« 252)

[ PY Y 4 A4
Q43088
¢ 1873

Q. 15688
Qeldse
¢ 263)

Q3708

037808

( 245)

Qe 20880
Qe20608
¢ 23%)

Q65809
7088
( 64)

0eS308s
Qe 54888
« 6a)

S.30888
0.008s88
¢« 108)

Q02608
Qe6483s
¢ 108)

.02
Q.11
( 64)

L-8A

1.00.
( 263)

0.838s0
Ge.81088
{ 2611

Qe6308¢
063868
t 262)

De 6500
064008
« 234)

07508
Ce73808
¢ 255)

O0aT488s
075888
« 259)

0.65008
O.64808
« 262)

O 74008
OaT488%
{ 262)

Q.7508e
0. 73006
« 2621

0e56808
057068
¢ 232»

0.588¢%
DaS78¢s
¢ 2521

0.08888
0.47088
« 1871

0.288%s
025908
{ 263)

Q.40028
036088
( 245)

Ce3360s
0e3308e
« 241}

De58888
Ge6208s
« 65)

0s4B068
0e.56088
{ 65)

0.560%8
[ RY AL 124
¢ 110

QS580e
Qe S6s8e
i 210)

0.04
006
{ 64)

L-SR

1. 00
¢ 261)

0e70%ss
0+70%58
« 2¢1)

Oe71%88
0 70%ss
( 244)

D.68%88
0e708%8
« 253

Qs 7Tl%s 8
GeT72008
{ 259

Q68888
G.608089
{ 2612

0.73ses
0s 7308
& 2641

[ RY U122
0.680%%
{ 2¢1)

Q64008
066808
< 232»

0+60088
Oeblene
¢ 252)

Da550se
Qe.56888
« 187

0.2300s
0es23009
& 261)

Ocd3ees
0+ 40888
( 2435)

Ge3T8se
036000
« 2400

De02089
0+ 5088 ¢
« o35)

0+33082
GedSess
« 63)

Qe85008
0.0680%
t« 109)

QeaQees
0.52¢8 3
{« 1092

-0.10
0.03
{ Ga)

variables determined in

L-p

1.00
¢ 2062)

V78888
Q78888
« 288

0.580¢8
Q59088
( 2547

0.618508
Q63808
« 259

O.08808
0.T088s
« 2611

Q76608
0.76¢80
{ 261)

Qe7L000
Q78808
¢ 261)

0. 71808
QaTo4 6o
 232)

0e73008
Ce760 08
¢ 252)

0.56¢88
0s60888
¢ 187)

0.4 888
0dqe00s
( 262)

Q52880
0.56888
{ 243}

G.a2808
0.a38a0
{ 2400

O.e5088
Q.51%00
« 65)

0.3980¢
Q50000
{ 65)

G.42088
0.50808
«109)

G.53808
“0s 55808
< 109)

0.02
0.06
{ 64)

rock samples

-y

1.00
¢ 2484)

07168
. T288%0
{ 241)

0. 7488
Oe748%s
( 242)

[ FRLE L L4
0. 73888
( 244)

QeT78%»
DeT7763s
{ 2448)

Qe 738008
0.76088
¢ 244}

Q75588
0.78%¢s
« 228)

O.68889
Oe7083
{ 238)

De668%s
0.700%%
¢ 185)

0.30%¢s
Oe3l0%s
{ 244)

[ 23318 14
Vo500
« 231)

Oasd00ss
Qa39sss
¢ 228)

Q235858
-0e40888
« 63)

0. 350¢e
Oea3008
t 63)

036898
Oedboee
( 103}

D.a508s
O.d7089
t 103)

~0e13
0.03
« 63)

'«287 -

L-Ll

1.00
¢ 255)

0. B85%8s%
0 .85%en
¢ 251)

O «7808%
079088
{ 254)

079808
0.-80%8%
( 254)

Q78800
D.7688 0
( 259)

Oe730s¢
GeTa08s
230

0. 65828
0.65%88
{ 289

O.81888
GeBasse
1 187)

03088
De3188s
{ 255)

0e5798%
0.5088¢
¢ 238)

003888
O.42000
{ 234)

0.39%88
0e.4d280s
« 62y

043288
De380se
« 62)

0+308ss
Oe42800
¢ 105}

036088
Oe35¢ss
{ 105)

=001
0.05
« o1}

L=2N

1.00
-t 259)

‘083088
0.838se
¢ 259

0. 85888
0.85%¢8%
{ 259

Q76058
0. 78802
« 259)

0.798%¢8
0.80%88
« 2300

Qe 73888
Oe7l%ss
"¢ 2500

0.82¢%%
1 0e8308s
¢ 187)

0039888
10.35888
¢ 259)

i

" Qe6TESE

. DeB3838
( 200)

‘D.S5808
O+ 5000
( 238)

0.3888s
0.49¢88
( 64)

035888
0.0688s
{- 648)

0.3a880
‘ge.a608s
« 108)

0.35¢80
0.40800¢
« 108

0400
0«13
{ 63)

L=MN

1.00
¢ 262)

Qe84088
Qe80008
¢ 262)

Be72880
Q. 73888
{ 2062)

0.8088s
G.80%%s
( 232)

Q71888
Q. 68508
{ 252)

0.81¢98
Q. 42ues
{ 187)

Q3288
Qadisse
¢ 262)

0.6708s
0.630ss
¢ 245)

Q56888
Q53088
{ 2a1)

0e.2588
Q35888
(" 65)

Q.22%
Qe33088
¢ 65)

Qe248e
0.36%08
¢ 1108

Q3200
0.3508e
¢ 110)

-0.13
0.00
¢ 68)

L-FE

1.00
¢« 262)

00,8785
0.8903s
{ 262)

0.8988¢
0.89%8s
¢« 232)

0.87883
0. 85888
¢ 252)

0.87%8%
0089648
@« 187)

Ge 5300
0.5208¢
« 2621

0.78%ss
0. 76%¢s
( 245)

0.58%88
056888
t 240

03488
0.0L80s
[§ 65)

Qe29%0
0439888
¢ 65)

0e 3368
OGeb708s
« 1109

Qe 45088
Q47088
« 110

-0.04
0.07
{ 64)

Notes:

(1)

Pgarson correlation/S
size,

pairwize computation.

(2)

* -]

0

**k

- .05

*kk
- .01

w-TI

1.00

« 262)

L-SC

O« 85088

087888 1.00

{ 232) { 232)

L-v

0.88%88 0.91888

0. $0s0s 0.888¢s 1.00

( 252) { 228) ¢ 252)
0. 84888 00,8783 Oe 82088
0. 86008 0 86008 0.808%¢e
¢ 187) € 188) « 186)
0. 63688 0.58%88 0.758¢s
0o 6o50e 0.57¢88 Oe 702638
{ 2623 { 232) ¢ 252)
0.09%88 Q.02%00 QeB2ee
0. 7080 0.78%ss Q.78%8s
{ 243) ¢« 220) t 260)
0. S08ss 0. 59888 0.5888%
049008 QeS56800 Q.52988
« 281 € 212y ¢« 231
0. #1508 0,290 0.300e
0.4838s O.a088s Os 43088
{ 63) t sm « 63
0.3888s 0,280 O.289%8
De 47008 O.01888 O.0)888
« 65) ¢ s7) & 63
0. 42008 0.15 Q.2108
0eSlose Qe32008

¢« 180 { 96§

Oe 53868 8. 38008 [Py YT Y]
[XY-122 2] 0ed7888 * Q.40098
«1nn { 96) ¢ 105)
0.03 =000 -0.02
0e12 0.15 Oe1ll

( 64) « s7) « 63)

L=-KG

100
¢ 187)

0<S51sss
0.08008
¢« 187)

Q.8lene
076838
« 1&83)

O.588%00
0.52v0s
171

0.02
0.08
« 43)

-0.00
0.09
¢ 43

~0+08
®.12
« 73

0.08
Q.16
¢« 73

=0.04
-0.00
¢ 43}

L-CcR

1.00
¢ 263)

Qu7108%
069888
 245)

O0.4480¢
Osd208s
{ 2413

0e298e
Q2800
¢ 65)

0a31ss
D.2bes
« 65)

0174
0.2108
€« 1109

Ga3leee
. Qe 34038
€ 110)

0+330ss
0.16
{ 64)

t=-NI

1.00
( 245)

063888
D.61%00
( 229

0.12
O 2708
« =9

.10
0,244
« 59

0.04
.28
¢« 1a00

Qe2208
0.31088
t{ 1000

-0.13
0.01
« 5%

L-Cu

1.00
{ 281)

-0.01
0.05
¢ 63)

0.03
0.10
« 83

0.0e
Oels
€ 102

G.13
01T
« 1029

-0.07
0.06
{« 62)

LCPR

1.00
¢ o5)

0s Gisse
0.89ass
t 65)

2.86%e8
0. 9288
{ 65)

0.66088
Ge7000s
t 65)

0.45880
Q.2
€ o64)

_ pearman correlation/sampl
size t;f e1ther‘e1emgnt has concentration 12v§1
w the detection 1imit, it is omitted from the

LCPU

1.00
t o5

0,850%e
O.880ss
¢ 65)

Q.78%0e
De8580s
{ 635)

0.05808
0.39484
( 68)

LETH

1.00
t n2)

Q.66808
Qe7180e
« n2)

LEXIR L] ]
0416
{ 64)

L-EV

1.00
« 1129

039808
0.47888
{ 6a)

LTOT

1.0
{

[ ]
64)
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RAFT RIVER ROCK SECTION 3 OF 3

OR SAMPLE N ZR K [ B o 3 TGAM Tor EK cPK €U cPy ETH CPTH THsU
NUMBER (PPM) (PPM) (x) (PPM) (PPM) (cPs) (cpM} (x) (CPM) (FFM)  (CPM) (PPN) (CpM}

154840 3a 3 2.3 170 170 750 15. 24 4.l H 3.5 4 )
153455 3 <2 1.8 62 <10 650 5.0 8 1.9 3 2.2 i 0.59
154456 96 16 0.22 65 32 550 3.0 2 0.8 2 0.9 H 17.
154457 18 8 3.8 - 110 150 810 17. 22 1e4 [ 6.3 b4 2.0
158490 [ <2 0.13 S <10 17
154498 a0 2 3.3 110 89 9100 - 843 3i0 647 3 37. a6 1.6
154511 130 <2 2.1 . 230 81 . S.0
154512 16 3 3.0 s3 66 B 15.
154514 8 <2 0.74 8 18 2.2
154517 6 <2 0.22 5 19 [ ’ 12
154523 100 a 2.0 73 89 2.1 2.1 17. et
1545248 10 <2 tel 14 <10 C2.7 4,2 25. 1.7
158525 aa <2 2.1 3 30 3.8 4.9 23. 6.5
154526 130 - 2 1.3 82 150 3.8 U Tea 28. . 2.3
158529 2.7 Sed 31. -

154532 29 <2 0.17 13 10 0.8 2.0 7.1 1.3
154533 5 <2 0.72 23 <10 1.2 1.8 ) 11. 5.0
154534 30 2 2.3 61 29 5.5 2.0 ‘ a6. 12.
154535 280 <2 3.9 .7 10 - . 3.7 [P 23. 1.9
154536 LY:] 2 1.8 100 53 . 0.8 . Ee? 13, 11
154537 <2 <2 <0.02 <1 <10 3.9 : 2.8 25,

154539 9 <2 2.7 1 <10 1.7 2.9 | 12. 2.7
1545482 8 <2 0.87 24 17 : 4.6
153547 65 3 2.1 260 150 4.0 13, a9, 7.4
154350 76 280 2.9 48 150 (Y91
154551 s 2 0.16 3 17 0.5 1e7 [N 0.91
158552 23 2 2.7 120 56 3.9 €7 57. 11
154553 6 <2 <0.02 3 <10 0.4 100 0.8 27 .l 32 10.
154554 12 2 0.43 29 17 20.
154555 21 4 2.2 76 110 12.
154561 130 3 1.7 77 120 3800 : XY
154566 ) 2 0.07 23 a8 €.7
154568 3 2 O0.1a 31 as 260 Lol
154581 27 2 2.6 130 s7 12.
154587 100 20 1.8 300 <10 1200 2.0
154589

154596 20 <2 0.83 28 18 540 1.7
154601 12 <2 0.76 11 15 540 2.0
154607 2a 2 3.5 140 110 3.8
154609 12 2 2,7 190 61 . 55
154612 1s <2 2.5 400 69 7.4
154614 11 3 2.t 87 82 7.3
154646 8a 64 1.3 150 73 3.7
154655 as 8a 1.8 180 65 - : : . 1.2
153718 3 <2 0.05 - 22 S0e1 S<0 i . 10.
154719 3s 2 2.2 n - 83 0.1 12. 18. Sed
158720 12 <2 0.t1 8 22 0.0 3.4 8.2 5.0
154721 a <2 0.46 13 13 0.1 - 4.7 s.8 1.1
154722 32 2 3.4 180 56 0.2 ile 28. 1.9
154723 31 <2 4.1 160 130 © 0.3 27. 26. 3.1
154724 ] 2 0.93 9 69 0.1 ) 8.6 18, 3.6
154725 16 <2 0.73 23 LY} 0.2 1€. 16. 3.3
154726 1t <2 0.04 9 <10 0.0 0.7 3.3 5.0
154727 22 3 3.3 160 100 0.4 4.9 28. 3.3
154728 4 <2 0.16 3 <10 0.1 1.2 9.4 2.5

TABLE Cc-I1X. Analyses of rock samples

1-c



-162-

RAFT RIVER ROCK ' SECTI{ON. 1L OF 3

OR SAMPLE D+ D¢ Ee SAMFLE NUMBER v U=NT wTu AG AL 8 8A BE CaA o CR
NUMBER ST LAY LONG L TY REP (PPN} (PPM) {PPM) (%} (PFN) (PPNM] (PPM) (x) (PPM) (PPN}
154729 40-%¢s888% -S¢s8 088 -3- - ’
154734 40-41.889 -112.210 -2-92- 1.1 1.1 1.0 <2 | 1.2 <10 130 <1 0.05 <s 12
154739 40-41.883 -113.213 -3-92- 0.95 1.6 0.59 <2 0.61 <10 3?7 <1 0.11 <& S
154743 40-41.532 -1134253 ~-3-92- Q.26 0.50 0«52 <2 0.23 <10 3o "<t <005 <& 18
154745 40-41,927 ~-113,207 -3-92- 15 3.1 0.48 <2 6.7 <10 300 2 0.21 26 240
154748 40-81,%22 ~1132,207 -2-92~ 1.8 1.7 1ol <2 3.0 <10 100€ 1 0.30 <4 1S
154752 40-41.925 -113.192 -3-92- 1.7 2.7 0.63 <2 7.0 <10 610 [ 1.0 1 3+ 230
154823 480-42.177 -113,.682 -3~-92- 2.7 6.1 0.77 <2 7.4 <10 4500 -3 25 8 18
154828 40-42.172 -113.¢€78 -2-92~ 1.0 2.5 0.57 <2 6.3 <10 1100 2 0.52 <s 12
154836 60-82.321 ~113.503 -3-92~- 242 540 043 <2 8.5 2a 1100 3 €0..05 < 91
154859 40-42.193 -113.671 -3-92- 2.5 27 0.94 <2 6.6 <10 1600 2 0.57 <6 12
154878 40-41.684 -113,735 ~3-92- 1.9 a7 1ol <2 7.3 <10 880 <1 ‘lel <4 o7
154384 40-32,056 ~-1134€671 ~3-92-~ 208 3e2 074 <2 0.81 10 140 <1 - <0408 <4 Qs
154887 40~-62.067 -113.66% -3-92- 1.2 1.6 0.74 <2 0. 85 <10 67 <1 <0.05 <a 39
154888 40-42.072 -113.672 -2~-92- . 648 7.6 0.89 <2 0.83 <10 150 1 <0.05 <4 230
154889 40-42.198 -113,¢€83 -3-92~ 2e 1 2.2 0495 <2 6.7 <10 1€00 H 0.€0 <s 16
154890 40-42,206 -113.677 -3-92- Se2 8.4 0.62 <2 1.3 10 15¢ 3 <0.05 <e 300
154919 40-31.660 ~113.,739 -3-92- 3.0 3.1 097 <2 T 7.2 <10 1400 1 1«3 <4 10
156401 40-42.112 ~-113.€98 -2=-92- 3.8 5.5 0.69 T2 65 <10 31 2 0.57 <e 6
156405 40-42,109 -113.718 -3-92~ 1.9 39 049 <2 7.9 <10 2300 2 le2 - .. 12
156407 40-42.135 =-113.724 ~3-92~- Q.34 0.80° 1.0 . <2 .70 <10 100 1 0a12 <8 12
156408 40-42.139 -113.716 ~-2-92- 1.0 1«0 1.0 <2 0.58 <10 eo <1 <0.05 <4 17
156409 40-42,147 =-113,755 -3-92- 0.84 0.70 1e2 <2 74 <10 260 1 62 30 190
156411 40-42,339 -113.541 -3-92- 0.96 0.90 le1 . <2 0.436 <10 75 <1 0.26 <4 12
156412 40-42,336 -113.579 ~3-92- 5.0 4.5 lel <2 Tel <10 1000 1 Oe.a3 <& 10
156413 40-42,320 -113.¢€51 =-3-92- 1.9 2.7 0.72 <2 2.9 <10 e 2 €0.05 <4 .2
156414 40-42.314 -113.580 ~3-92- 246 5.2 0.49 <2 Te? 16 ero 3 Oed2 14 [ X4
156415 00-42.316 -113.558 -3-92- 1.0 246 . 063 <2 13 <10 270 1 0.0 <4 23
156416 40-42,222 -113.538 -3-92- 1.8 4.2 Oebs <2 1.8 <10 210 1 1«0 10 3e
156420 40-32,076 -113.708 -3-92- 0.79 le2 0.66 <2 6.6 <10 360 1 0.E2 <4 6
156425 40-42.008 ~-113.692 -3~92- 0.88 0.80 lel <2 0.38 <10 23 <i <0 .05 <4 8
156426 40-42.009 -113.6€92 -3-92~ 1.5 18 0.82 <2 094 <10 220 <1 0.07 < 56
156468 40-41.873 -113.582 -3-92~ 1.0 1a2 0.86 <2 Oed4 <i0 7 <1 006 8 18
156471 40-41.879 -113.552 ~-3-92~ 0.25 1.0 025 <2 J+86 <10 120 <1 <0.0% <e 9
156472 40~-41.886 =-113.S37 -3-92- 242 6.7 0433 <2 7.9 28 8so . 0.82 S 5%
156594 40-41.916 —-113,€60 -3-92- 19 3.4 0.55 <2 7.3 <10 1200 4 0e22 10 72
156601 40-42.361 -113.596 -3-92~- 15 " 345 0.42 <2 4.3 10 8so0 | B 0.10 <s ar
156602 40-82,363 -113.590 ~3-92~ 1.4 1.6 0.85 <2 1.0 <10 278 <t <0.0% <4 31
156646 00-41.922 -113,686 ~3-92=- 1.9 56 038 <2 Te7 <10 1100 7 0. 48 <4 42
156675 40-41.939 -113,695 -3-92- 3.l S.0 0.63 <2 7.2 <10 960 H 0.84 . 36
156680 40-41,951 ~113.539 -2-92- 0.49 0.60 0.82 <2 0.31 <i0 35 <1 €0.05 <a 10
156684 40-41.875 -113.,782 -3-92~- 2.5 4.8 0.52 <2 7.2 <1e $s0 3 le2 . 3s
156698 40-41.986 -113,730 -3-92- 0.71 0.60 le2 <2 O0.48 <10 3 <1 <0.05 <4 11
156699 40-41.586 -113.,730 -3-92-~ 033 1.1 0.30 <2 Se9 <10 1100 1 O0.48 <4 9
156700 40-41,987 ~113,736 -3-92~ 3.0 4.5 0.66 <2 7.1 <10 1000 2 0.5S a LY:]
156707 40-42.172 ~113.712 =-3-92- 1.7 2.9 0.72 <2 6ol <10 1100 2 0.52 <4 12
156709 40-32.164 ~113.704 -3-92- 1e3 2.2 0.57 <2 6.4 <10 370 2 1l 12 130
156710 40-282.158 -113.¢€¢95 -3-92~ 1.5 2.3 067 <2 6.7 <10 1200 1 0.82 <4 i3
156719 40-42,198 -113.693 -3-92~ led 1.9 D75 <2 0. 86 <10 120 <1 €0.05 <4 76
156720 40-82,197 ~-113.€92 -3-92- 4.8 7.0 0.68 <2 te2 13 270 1 €0.0¢ <4 210
156724 40-42.196 -113,€692 ~3-92~ 1.5 2.0 0«75 <2 6.7 <10 1300 1 0.50 <s 11
156730 40-42.376 -113,¢€30 -3-92- 0e.548 0.50 tel <2 036 <10 3£ <1 <0.05 <4 10
156731 40-42,375 -113.,€38 -3-92- 11 3.2 0.35 <2 2¢9 <10 540 1 013 <s n
156728 640-42,133 -113.,£64 -3-92~ <0.25 0450 0.25 <2 0.99 <10 160 <1 <0.0% <4 15
<1 <0.05 <4 23

156739 40-42,131 -113.858 -3-92- 0.89 0.90 0.99 <2 1e2 <10 168

TABLE €-IX. Analyses of rock samples
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OR S AMPLE

NUMBER
154729
154734
154739
154743
154745
158748
154752
154823
154828
154836
154659
154878
154884
154887
154888
154889
154850
154919
156401
156405
156407
156408
156409
156411
156412
156413
156414
156415
156416
156420
156425
156426
156468
156471
156472
156594
156601
156602
156646
156675
156680
156684
156658
156699
156700
156707
156709
156710
156719
156720
156724
156730
156731
156738
156739

RAF T RIVER ROCK

cu
tPPU)

2

—

—-

&
UNWNNWW=NWsONNNNN

A A [
WhNnnwDDON

15

FE
{(x)

0.27
0.40
0.12
€. 0
0.423
Q.7
4.5
1ot
3.0
1.3
Q.54

0.63°
*0.24

0.72
1.5
0.29
1.4
0.a4a
2.3
0.17
0.10
7.8
0.38
el
0.6%
3.5

0.0¢

0.08
0.4¢
2.5

3.7
1.3
0.17
0.22
1.6
.18
J.1
0.18
0.48

L MG
(PPM) (x)
F3 <0.0S
1 <0.05
<i <0.05
26 2.6
5 0419
30 2.0
32 0.91
1S 0.21
12 0.513
15 0.27
13 c0el2
S 0.15
6 0.15
L3 0.07
13 0.23
1 0.07
58 0.25
27 <€0.05
3a 0.47
1 0.09
3 <0.03
27 3.4
2 0.05
8 0.23
7 0.25
33 0.58
a 0.10
q 0.12
18 <0.05
1 <0.05
5 0.11
1 0.11
2 <0405
22 0.70
16 0.59
7 0.18
1 <0.05
27 0.8
a7 0.90
1 <0.05
a0 0.89
2 <0.05
7 0.17
36 lel
20 0.2%
43 lel
16 0.33
1 0.05
1 0.07
20 0.28
1 <0.05
6 0.15
3 <0.05
8 0.08

TABLE C-IX. Analyses of rock samples

NN
{PPY)

a7
8
15
540
78
550
420
8a
190

[ ]*]
(PPNM)

NA
(%)

<0.05
<0.05
<0.05

Ge70
1.9
2.2
2.4
Q.11
2.1
247
<0.05
<0.05
<0.05
2.1
<0.05
25
2.6
242
0.08
<0.05
1.0
<0.05
1.9
0.07
0.15
<0.05
<0405
246
<0.05
<0.05
<005
<005
0.10
0.29
0.11
<0.05
246
2.8
0.05

<0.05

<0.05
<0.05
2.3
<0.05
0.10
<0.05
<0.05

NB
(PPM)

<4
<4
<a
<a
<a
<s
11
7
13
12
<a
<a
<4
<a
8
<a
S
20
9
<4
<&
<4
<a
T
<a
10
<4
<a

2-b

NI
(PPM)

<2

110

-0
-0 o

A -
®

N

o ld ~
WNCRONNSOVOOCCOLOONDOUNNOGL MUV NN

-
O VI U VR

>

F
(PPM)

LY
L2l
Lo
o

s¢C
(PPN)

- A
N ™

-

W
b= AP NONNDO N d PN WRN~NWWWWN

-

ro)

A
== BN WO NG~ = (De= @0~

A

TH
(PPN)

130

SECTION
71 v
(PPN) (PPN
620 10
220 8
a1 3
3800 130
440 9
3200 120
6400 89
1200 14
5500 90
1500 14
280 S
1400 15
420 6
2800 25
1500 15
650 20
1400 i1
250 e
2700 29
610 5
150° S
9000 290
150 11
820 14
8s0 4
3200 71
1500 45
3s0 160
240 3
S6 6
570 13
520 ]
160 3
3600 64
3500 67
2200 35
30 8
7500 57
6000 S
El 4
6600 S8
120 4
540 6
3100 S4
1000 18
3400 55
1300 12
470 12
eEo 23
1700 20
200 3
1600 28
340 7
620 9
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0R SAMPLE
NUMBER
154729
154734
154739
154743
154745
154748
154752
154823
154828
154836
154859
154878
.154884
154887
154388
154889
1546890
154919
156401
‘156405
156407
156408
156409
156411
156412
156413
156414
156415
156416
156420
156425
156426
156468
156471
156472
156596
156601
156602
156646
156675
156680
156684
156698
156699
156700
156707
156709
156710
156719
156720
156724
156730
156731
156738
156739

RAFT RIVER ROCK

N
(PPN}

2R
{(PPM)

<2
<2
<2

- - )
MW= PN DD NW

A A
[

<2

g A A A
NN NWU=PPLBLRNWOEONNGNNDNNDW SN

ra)

A

K SR CE TGAM
X) (PPM) (PPN} (CPS)
0e 55 37 21

.24 51 <10

0.09 3 11

0.76 a1 29

!-8 84 54

1.4 120 a1

2.4 740 240 7800
2.3 120 as 9300
4.3 93 72 7200
3.1 180 88

2.7 160 a6 3000
0.50 10 88

0.45 3 a6

0. a1 10 68

2.5 150 120 7500
0.58 20 190 12000
Ze0 180 a6

246 17 Y

2.0 190 120

0.39 1e a2

0.27 12 19

0.36 170 <10

0.27 22 20

3.4 110 a9

1.3 28 a3

a.7 110 140

1.1 200 a6

1.5 190 20

2-6 100 <10

g.14 a0 16

0.52 19 a1

0.15 6 19 9
0.57 17 <10 18
2.9 160 97 20
2.3 81 ‘130 11000
3.1 71 75

0. 87 a8 32

2.2 100 310

1.9 120 270

o.10 9 16

19 180 240

0.18 24 24

3.1 130 19

246 130 230

2.1 180 120

he.3 160 aa

2.5 220 140

0.40 ] a3

0.57 12 96

2.3 130 100

0.12 3 1

2.0 99 64

0.24 q 13 .

0.57 3 13

TABLE C-IX.

T0T

" (CPM)

8700

12000

7600
8400

EX
{(x)
Ol
0.2
0.3
0.1
0.2
0.3
0.3

1.2
4.1

(- -3
.
- W

[-3-]
oW

cPK EU
(CPM) (PF¥)
1.4
2.3
440
1.3
3.0
3.2
2.5

39 3.

140 1.

S7 Ze8
180 2.8

25,
€.0

Se6

0.5
14.

4.3

3.5
T.0

Analyses of rock samples

2-c

cPL
(CPM)

i9

7

ETH
(PPN}
6.8
15.
21e
‘7.2
18.
19.
15

26

14,
38.

41

16.

37.
4.8

4.8
140,

3S.
24 o
64,

14,
14,

SECTION

CPTH
(Cpu)

s

18
L Y]
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TH/U

031
1.3
6.0
2.9
7.1
4.0
4.9
13.
1.3
12.
11.
14,
10.
16.
17,
1S5.
5.8
3.1
Te2
1 3.
S0
Se7 -
lel
6.7
2.2
249
3.5
| -
S0
7S
843
1.7
10
1.3
5.6
4.0
TS5
4.8
4.8
10.
4.4
843
3.6
17«
13.
5.0
15.
14,
18.
16,
4.0
47
18,
5.6

3
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RAFT RIVER ROCK SECT ION 1 0F 3

OR SAMPLE De Os Eeo SAMFLE NMNUMBER V] U=NT wTu AG AL 8 8A BE CaA co Ch
NUMBER ST LAT LONG L Ty REP (PPM) (PPM} (PPM) {x) (PFM) (PPN) (PPM) (x) (PPM) (PPM)
156740 40-42,132 -113.,857 -3-92~- 1.0 1e3 0.80 <2 3.2 12 €30 <1 <0.05 <s 22
156741 40-82.130 -113.€82 -3-92- 0.83 0.90 0.92 <2 0.93 <10 200 <1 <0.0¢ <4 1e
156742 40-42.115 -113.€32 -3-92~- 091 2.0 0.+45 <2 6.8 <10 2000 ©3 1.2 <ae 10
1S6791 AQ0-¢sssss —~ss¢tses -3-92- T 061 0.70 0.87 <2 0.20 <10 ez <1 Q.00 <4 15
156792 40-¢ss8ss 208382 -2-02~ 0.84 0.70 1e2 <2 0.28 <10 82 <1 <0.05 <4 15
156800 40-82,006 -113,.,721 -2-92~ 248 3.3 0.74 <2 6.9 <io so0o0 S 0.97 23 219
156807 40-42.190 -~113.,657 -3-92- 2.2 2.7 0.82 <2 0.8 <ti0 1200 1 0.76 <4 8
156808 40-42.194 -113.€42 -2-92- 2.8 3¢5 0. 80 <2 8.2 <10 1100 2 0.71 19 28
£56809 40-42.19€& -113.€35 -2-92~ 6.0 Teb Q.75 <2 13 <10 240 1 0.12 <aq 200
156812 40-4]1.665 -113.746 -3-92~ 15 245 0e60 <2 6.5 <i0 2000 1 0.E4 <& 9
156817 40-42.,347 -113.€19 -2-92- 201 3.8 0.55 <2 8.4 16 870 4 0.31 7 58
15685Q 40-42,.106 -113.717 ~2-§2- 3.5 de2 D.83 <2 6.9 <10 2100 2 1.1 . 12
156855 40-42.091 -113,6€82 ~3-92~ 21 2eb 0.81 <2 6.9 <10 1500 1 le2 <4 i6
156859 40-42.167 -113.700 -3-92- 2.1 3.2 0¢ 65 <2 4.6 <i0 640 1 0 .46 8 et
158519 40-41.612 -113.€00 -392~ 0.31 0.70 059 <2 1.4 <10. 150 <1 <0.0% <s - 16
153520 40-81.977 =113, 84l =~3-92- le6 3l 0.51 <2 3.8 <10 290 <1 014 <4 7
158524 80-41.959 =~113.702 -3-92- 242 5.9 0.37 <2 10. 47 1000 e 0.27 7 90
158526 40-41.000 -113.000 -2-92- t.8 248 Q.66 <2 3.4 1€ 450 1 020 L3 a7
158528 40-41.952 -113,670 -3-92- <0.25 0.40 “0.21 <2 0.8% <10 54 <1 0410 <a sl
158529 A40-61.952 ~113.¢€70 -3-92- 6.6 7ol Q.92 <2 : P 2% 560 3 l1e0 20 180
158521 40-41.583 -113.708 ~-23-92~ 1.7 243 0.73 <2 6.6 <10 20 1 0.2€ <a 13
138535 40-41.786 ~-113.577 -3-92- . 1.7 3.3 0652 <2 6.8 <10 €3¢0 2 0.21 <s 69
158540 40-41.788 -113.€85 -3-92~ 26 Q.1 0463 <2 7.5 11 €40 2 0.24 10 -3+
158547 40-41.787 -113.722 -3-92- 0.55 0.90 0.61 <2 0.92 <10 94 <1 <0.0% <a 19
158554 40-41.856 ~113,508 ~3-92- 4.8 62 Q.77 <2 6.7 <10 E60Q 1 0465 <4 8
158370 40-41.858 -113.413 -2-92~ 0.40 1.0 0.40 <2 1.1 <10 Seé <1 <0.05 <a 7
158579 40-481.846 —-113.€34 -2-92- lel lel 1.0 <2 6e2 <10 720 1 017 <a .
158580 40-41.846 -113.634 -3-92- 0.86 13 0.66 <2 2.8 Z2 270 <1 Q.08 <4 27
158582 40-41.844 -113.627 -3-92- l1e2 0.90 13 <2 242 2s 480 <1 <€0+05 <4 22
158587 40-41.783 ~113.¢€18 ~2-G2~ 0.98 0.%90 1.1 <2 0.31 <10 L33 1 O.c8 <4 0
158588 40-41.767 ~113,¢€19 -3-92- 0.29 0.40 Q.72 <2 0.27 <10 32 <1 <0.05 <4 18
158590 40-41.839 ~113.533 -3-92- 0.84 0.80 1.0 <2 0.723 <10 e <1 <0.05 <4 a
158591 40-41,.,858 -113.528 -2-92- 261 2«3 0.92 <2 Se7 <10 560 4 le2 19 180
158592 40-81,.767 -113,€65 -3-92~ 0.58 0.60 097 <2 0.36 <10 7¢ <1 <0.0% <s 8
158595 80-41.735 -113.729 -3-92- €025 0.10 1e3 <2 <0.05 <10 15 <1 <€0.05 <s .
158596 40-41.,735 -113.,729 -3-92- 3.3 244 1«8 <2 6.6 <10 170 <1 0.s1 <a 1
1583598 40-41,858 -113.,528 -23-92- 2.9 4.6 0.63 <2 607 <10 1100 1 Qec? <8 13
158601 40-~41.723 ~113.767 ~-3-92~ 4.8 0. 0475 <2 7.0 <10 52 ] 0.26 <a 3
158615 40-41.,765 -113.727 ~3-92- 1e6 le0 1.0 <2 6.1 10 1300 i 0.€2 22 27
158618 40-41.979 -113.828 -2-92~ le6 242 0.73 <2 13 <10 130 <1 <o+0¢ <4 30
158619 40-41.977 -113.825 ~3~-92~ 5.3 Se8 0.92 <2 7.0 <10 160 4 Qe 46 <4 1
158621 40-41.969 -113.822 ~2-92- 242 <2 602 <10 560 Y 0.52 <e ls
158625 80-481.957 -113. €06 ~-23-92~ 0.56 0.%0 0.62 <2 2.0 <10 560 <1 0.14 <s 17
158632 40-41.773 -113.759 =-3-92- 25 23 lel <2 7.0 <10 1700 1 0.50 <s 8
158639 40-31.776 ~-113.769 ~3-92- lel 0.80 13 <2 0.81 <10 220 <1 <0.05 <s ls
158643 40-41.783 ~-113.,741 =-2-92~ 1.3 1+6 . 0.8 <2 0.32 <10 30 <1 <J.0°% <e 10
158644 40-31.776 -113.,738 -3-92- 29 3.9 0.74 <2 7.9 27 $s0 2 0. 16 <4 10
158695 40-41.763 -113.738 -3-92- 1«8 1.7 0.80 <2 720~ <10 1400 1 0.56 <4 ]
158649 40-42.282 ~-113.¢€03 -23-92- ¢.83 1.3 De.60 <2 De7a <10 230 1 0.28 <s 27
158650 40-42.282 -113,€03 -3-92~ 0.83 090 0.92 <2 079 <10 160 <1 0.05 <s 17
158651 40-42.282 -113.603 -3-92- 0.54 0«60 0.90 <2 0.54 <l0 200 <1 <0.0S <a 21
158652 40-42.282 -113.€03 -3-92- Sl 8.0 0.64 <2 1.7 <10 480 <1 0.07 <4 78
158653 40-082,282 ~113.€03 ~-2~92~ 248 365 0.80 <2 1.0 <10 190 <1 <0.0¢ <a 73
158654 40-42.282 ~113.€603 -3-92- 0.53 0.60 0.88 <2 0.50 <10 L33 <t <0.05 <& 26
158655 40-41.924 -113.781 =-3-92- Q.91 Q.70 1.3 <2 Q.79 <10 120 <1 <0.0¢% <& 3s

TABLE C-IX. Analyses of rock samples
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OR SAMPLE

NUMBER
156740
156741
156742
156751
156792
156800
156807
156808
156809
156812
156817
156850
156855
156859
158519
158520
158524
158526
158528
158529
158531
15853s
158540
158547
158554
158570
158579
158580
158582
158587
158588
158590
1585951
158592
158595
158596
158598
158601
158615
158618
158619
158621
158625
158632
158639
158643
158644
158645
158649
158650
158651
158652
158653
158654
158655

RAFT RIVER ROCK

cu
{PPM)
<2

L]

AN
PWUNOONDOPRNRNWNNNOAONN W W W

-

FE
(x)
0.84
Q.41
0.9¢
0.4 €
0.33
S. %
1.6
7.0
0.32
1.6
3.8
2.3
1.9
3.0
0.31
0.40
249
0.5%
0.16
6e8
0.8¢%
2.0

0.10
1.6
0.2¢
0.36
0.5¢
Gel €
0.29
0.0%
O.18
4.2
0.1}
<0.0¢
0.1 €
1.7
0.27
0.8¢
0.22
0.22
0.19
0.65
1.3
0.45
0.10
1.9
0.55
0.82
0.30
0.22
0.23
0.23¢%
0.17
0.32

Ll MG NN
(PPN (%) (PPM)
4 0.1l 12
25 0.18 26
33 - 0.16 250
2 €0.05 73
<1 <0.0% 25
35 201 330
151 Q.27 150
a2 2.9 500
4 0.13 33
a7 0.2% 110
s ‘071 100
25 0.34 280
25 0.36 160
12 0.83 520
-1 <0.05 la
1 4] 0.05 180
11 Q.64 450
k4 0.27 64
3 <0.05 110
25 148 890
6 0.66 51 .
18 0.60 210
26 11 670
1 <0.,03 8
10 0.24 180
1 <0.05 19
3 Q.07 75
L) 0.12 21
2 0.08 14
2 <0 .05 16
1 <0.05 S
1 0.06 4
27 1.6 1000
2 <0.05 53
1 <0.05 <4
S <€0.05 $3
1 0,33 120
23 <0.05 390
7 0.18 68
4 <0.0¢2 1a
11 <0.05 510
5 <0.05 58
9 0.13 120
14 0.29 100
2 0.06 38
<1 <0.05 7
15 0.07 46
7 0.12 73
2 0.09 66
2 0.05 29
1 <0.0S 13
1 0.08 20
2 0.11 18
1 <0.05 15
1 <0.05 9

TABLE C-IX.

MO
{PPM)

NA
(x)
0.05
-0e05
2.5
<0.05
<0.05
1.5
2.3
23
<0.05
1.8
0.t
201
243
13
<0.05
0.66
0.14

0.07

<0.05

0.41

3.8
0.42
0.38
<0.05
201
<0 .05
2l
<0.05
€0.05
<0.05
<0.05
<0.05
15
<0.05
<0.05
207
1e7
246
1.8

‘<005

2.9
2.7
0.51
2.3
<0.05
<0.05
0.12
2.6
<0.05
<0.05
<0.,05
0.06
<0.05
<0 .05
<0.05

NB

(PPM)

<a
<4
10
<a
<4

9
13

4

120

<4

10

<8
<4

<a
<a
<4
<a
<a

<4

" b

N1
(PPM)

~

n (=]
PoOoLWOUVLOOWORORURNRNDDLWLWNO®

n

Analyses of rock samples
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Ti
(PPM)
1300
530
700
$7
110
5300

1700 .

6900
670
1500
3700
2100
2100
3800
340
410
6000
1400
200
5700
1100
1600
2100
1¢0
1100
110
3s0
750
a10
aa0
220
140
2800
290
<10

1000
1¢0
720
400

%]
200
650

1100

450

1200
ac0
910
250
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(PPM)
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OR SAMPLE
NUMBER
156740
156741
156742
156791
156792
156800
156807
156808
156809
156812
156817
156850
156855
156859
158519
158520
158524
158526
158528
158529
158531
158535
158540
158547
158554
158570
158579
158580
158582
158587
158588
158590
1585914
158592
158595
158596
158598
158601
158615
158618
158619
158621
158625
158632
158639
158643
158644
158645
158649
158650
158651
158652
158653
158654
158655

RAFT RIVER FOCK

ZN
(PPM)
10
]
36

ZR
(PPM)}
<2

A A A

WRONNONWWNBGNNDUWONNMNRD NN NW S

A

A

<2

{(x)
1.6
0.63
1.9
d.08
0.22
1.9

2.6
0.90
2.7
4.5
2.3

2ol

0.88

0.59
2.1
4.7
el
0.35
2.0
0.80
1.7
1e5
0.53
2.9
Q.42
246
lel
1.3
0.15
O.18
0.31
1.1
0.16
0.02
2.5
3.0
oS
262
0. 48
2.9
2.0
1.5
2.9
0.36
0.11

2.8

0.57
075
0.96
1.6

064
0.22
0.33

SR
(PPM)

TGAM
cPs)

1800

4200
4200
8400
3200

5100
7200
4500
2900

4200
370

‘1800

1900

1200

3400
1600

1600
2200

450

TOT
(CPM)

10000
7800

8500

EK
(x)
0.1
0.2
0.3
0.4
0.5

3.5

CcPK EU
(CPM)} (PFM)
1.8

1.¢

Ze0

40 leb

32 15
170 €e2

TABLE C-IX. Analyses of rock samples

3-c

Py
(Cp¥)

s

65

ETH
(PPM)
11e

Qed
16.
16.
11«

Se.

SECTION 3 OF

CPTH
(CpPw¥)

€8

TH/7V

S.a
Q.4
2.5
7.1
2.9
2.1

20,

13.

1.
7.6
a7
6.9

12.

5.0
2.8
1.3
1.5
5.7

15.
2.3

10.
2.7
3.2
Lel
S.2
2.0

1.

12.

12.

1.

13.

10.
7.8
6.7

20.
0.42

13.
1.7

27.

10.
0.86

33
13.
2.5
063
7.9
3.5
10.
10.
8.3
Ge9
97
8.3
846

3
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RAFT RIVER ROCK

OR SAMPLE D. O« Eo SAMPLE

NUMBER
158656
158671
158672
158673
158674
158676
158677
158681
158689
158690
158691
158700
158701
158702
158703
158704
158705
158706
158709
158710
158711
158713
158714
158715
158716
158721
158722
158724
158725
158726
158727
158728
158729
158730
158731
158734
158738
158741
158743
158744
158745
158746
1887437
158748
158749
158750
158751
158915
158916
158917
158918
158919
158920
158921
158922

ST LAT LONG
40-41.626 -113.78€6
a40~-a1.719 ~113.728
40-41,720 -113.7248
40-41,723 -113.,717
240-81.726 -113.715
40~-41.735 -113.6€99
40-41,744 ~-113.€86
40-41.712 -113.711
40-41.689 -113.746
40-41,691 -113.758
40-41,692 -113.776
40-41.882 -112,560
40-41.€83 -113. 560
40-41.883 -113.560
40-41.883 -113.560
40-41,.,894 -113,.,550
40~41,907 -113.559
40-41.520 -113.563
40-420,080 ~113, €69
40-42.080 -113.669
40-42.,080 -113.¢€69
40-41.816 -113.¢18
40-41.816 -)113.¢€18
40-41,.,816 -113.¢€18
40-41.B16 -113.¢€18
40-41.6858 -113.487
40-41.852 -113,.€88
40-41.859 -113, €61
40-41,854 -113.487
40~41.854 -113.487
40-41.854 -113. 487
40-41.854 -j13, 487
40-41.556¢ -113.487
40-41.854 ~113.487
40-41.B854 ~-113.487
40~841.936 -113.,268
40-41.952 -113.264
40-41.536 -113.,280
40-41,958 ~-113.270
40-481.957 -113.356
40-414957 -113.254
40~41.906 -113.255
40-41.956 -113.2357
40-41.895 -113.201
40-41.895 ~113.201
40-41.895 -113.201
40-41,771 -113.700
40-42,319 -113.€03
40-42.,302 -113.552
40-42.302 -113.552
40-42,299 ~-113.55%
40-42,223 ~-113.¢€02
40-42.223 ~113.€01
40-42.111 -113.508
40-42,.:28 -118.250

NUMBER
L TY REP
-3-92-
-3-92-
-2-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
~3-92~
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-~
--92-
-3-92-
-3-92-
-x92-
-3-92-
-2-92-
-2-92-
-3-92-
-3-92-
-2-92-
-3-92-
-3-92-
-3-92-
-3-92~
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-3-92-
-2-92-
-3-92-
-3-92-

v
(PPN
1.8
1.0
2.8
1.2
13
2.9
Q.71
1.6
2.9
13.

0.94
" 0.99
D42
1.5
1.8
1.0
1.6
2.4
le0
1.0
2.8
0.81
4.7
0.78
249
<0.25
0457
0.64
0.46
0.32
0435
0e58
0.53
1.5
4.8
3.0

0.60
2.0
lel
21
2.1
27
076
15

0.28
11
3.7
2.9
Ge 6
1.0
0.39
0.73

TABLE C-IX.

U=NT
(PPM)}

0.50
144
63
246
9.5
4.2
1.0
0.70

Analyses of rock samples

u/Tu

0.27
0.82
0.85
0449
0,45
0.52

. 0ae79

0.63
0.80
0.94

0.94
0.76
De82
077
0.54
0.67°
0.73
0.62
0.83
0.87
0.96
0.32
0.66
[
0.58
0.25
0.63
049
077
0.40
050
0.58"
0.53
0.86
1.0
0.79
0.72
0.86
052
123
0.83
0.86
0.44
0.54
0.58

0«56
0.77
0.58
lel

0.69
0.28
039
1.0

4-a

AL
tx?
7«9
6.7
64
Se 8
Te?

1.3
be5S
7.4
Te?

Q.06
0.91
0.56

8.4
3.2
4.2
0.90
0.5
1e06
Geb
Te2
8.0
061
7.3
1«0
1«5
2.4
050

1.2
1.2
1.2
2.0
546
607
8e2
0.40
1e1
1e1

6.8
8el
1.3
7.3

0.19
6+5
1.3
He?
6.3

0.66
0.43

B8
(FFM)
<10
<10
<10
<10
<10

<19

- <10

<10
<10

<i0
<10
<10
<10
<10
<10
<1Q
<10

1600

8aA
(PPNM)

s10

$90

53¢
1000
1100
2540
1300

430

"8E
{PPM)

7
)
<1
1
)
2
<1
1
10
S

A
— e N s -

AA

SECTION
CA fe]
(x) (PPw%)
1.0 6
0.ES <4
0+EE’ <4
0.50 18
lel <4
0.30 ?
<0.40S <A
0.23 <4
1e2 <a
0.22 <e
0.08 <a
0.07 <8
<0.05 <a
€0.0% <s
1.0 [ B
0. 05 6
0.79 8
0.0¢ <4
<0405 <4
<0.05 <a
0.%1 <e
0. 14 5
0.20 6
‘<0.0% <e
0623 <s
<0 .05 <a
<0.0% <s
<0.0S <s
<0.05 <a
<0.0% <a
<0.0S <a
<0.05 <a
<0.0% <a
0.08 <e
0.83 .
0.42 S
le1l 15
0.08 <s
0.12 <8
0.07 <a
0.27 <s
las 16
0.€EE -]
<0, 05 <&
1.3 21
<0.05 <a
D.81 .
032 <a
O0e 706 22
0.69 <s
1.2 21
<0.0S <e
<0 .05 <4

1 OF
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OR SAMPLE

NUMZER
158656
158671
158672
158673
158674
158676
158677
158681
158689
158690
15869$1
158700
158701
158702
158703
158704
158705
158706
158709
158710
158711
158713
158714
158715
158716
158721
158722
158724
158725
158726
158727
158728
158729
158730
158731
158734
158738
158741
158743
158744
158745
158746
158747
158748
158749
158750
158751
158915
158916
158917
158918
158959
158920
158921
158922

RAFT RIVER ROCK

v
(PPM)
17

~n

-

-

N -
PV NODOVO=ONPUIIPPIPONVNWODOINWIWNUND WS b

-

-] o ~
~N W -

FE
(x)
S. a8
13
0.91
Se6
1.4
3.2
0.60
0.86
1.3
0.4856

0.44
0.16€
0.13
0.7¢
S.0

1.9

2.6

0.94
0.55
0.71
Q.71

3.0

0.12
1.0

0.31
0.40
0.27
018
Q.15
0.18
0.22
0.2¢
0.45
1.1

3.9
o0.28
0.15%
0.2¢
0.5%
4.8
4.9
0.09
S5e2

0.10
1.6
0.28
LERS
2.0
5.2
0.17
0.22

Ll MG MN
(PPM) (x) (PPN}
a2 1.0 ©830
14 0.2a 180
S 0411 150
a2 16 510
10 0.42 200
26 1.0 160
3 0.07 16
10 0.15 110
4s 0.31 310
17 <0405 190
2 <0.05 330
H 0.07 8
1 0.0¢ 5
7. 0.25 26
39 1.8 1000
12 0.36 210
15 0.82 580
2 <0.05 12
2 <0.05 17
3 0.07 9
5 0.1l 58
19 0.61 95
15 0.69 110
1 <0.05 6
7 0.22 120
1 <0.05 11
3 0.09 19
2 0.10 11
<1 <0.05 17
<1 €0.05 16
1 <0 .05 10
3 0.05 15
] 0.06 25
3 0.15 7S
12 0.39 140
10 0463 180
15 1.0 530
3 <0.05 32
1 0.05 23
i <0.05 3s
) 0416 110
27 2.0 530
8 0.82 530
1 <0.05 6
32 2.0 540
<1 <0.05 8
18 0.32 - 210
® 0.15 3a
26 2.1 780
20 0445 240
a1 1.8 700
S <0405 19
1 <0.05 15

TABLE C-IX.

MO
(PPN)

<4
<4
<4
<4
<4
<a
<4
<8

NA
(X}
245
2+5
2e1
0.93
2.7
0.46
<0 .05
2.0
245
2.2

<0+0S
<0 .05
<0.05
<0.05

1.2

NO
(PPM)
200

0.38

1.2
<0.05
<0.05
<0.05
1.9
0.32
0.19
<0.05
2.6
<0405
<0.05

<0.05

<0.05
<0 .05
<0.05
<0.05
<0.05
<0.05
2.1
2.8
1.5
<0.05
<0.05
0.07
3.9
1.4
4.0
<0.05
2e1

<0.05

<0.05
1ol
242
1.9
<0.05
<0 .05

4-b

?
<4
<8

9
10
<a

S

6
37

<4
<a
<4
<a
28

L)
33
<4
<4
<4

N1
(PPM)

20

3

e
70
17
9

CONDLWDL WNND
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P
(FFEN)
1500
z20
180
z10
170
390
110
150
150
eo

610
ze0
120

s¢
(PEN)

- -
N W o

- —
O WN = O W

A
e S ONAUN= RSN R = -

- - A - AAAAA
B m BN —0d W - -

SECT ION
11 v
(PPN} (PPN)
7600 73
1100 11
5¢0 S
3400 100
1100 11
2100 3s
770 15
620 8
aeo 12
170 3
2€0 7
240 S
150 ]
6€0 14
3900 120
2200 37
3800 58
1000 23
520 14
730 22
T%0 8
2000 a0
1700 a0
£0 .
830 9
220 5
4:0 a
2¢0 S
110 <2
€e LY
8% 4
$S 2
s? S
240 (]
L8400 24
980 32
2200 85
110 23
7¢0 1s
340 5
150 2
3500 110
7000 66
240 11
3700 130
72 2
1500 19
770 24
5100 180
1900 26
3600 120
JEQ &
130 3

2 OF
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Y
(PPw)
20

- (7]
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RAFT RIVER ROCK - SECTION 3 OF 3

OR SANMPLE = N 2R 3 SR CE TGAM ToT EX cPx Ev CcPU ETH cPTH TH/U
NUMBER (PPu) (PEM) (%) (PP} (PPM) (cPs) (CPMY (x) (CPM) (FFM) (cPu) (PPN (CPM) :
158656 170 <2 2.3 270 140. o . ) 2.6
158671 31 - <2 2.6 100 52 2400 . . 8.8
158672 2s 3 Z.3 120 80 6300 ° | 9.7
158673 130 T <2 245 48 a8 4500 - 7.1
158674 [9} 4 1.3 110 ‘110 5300 . . ' 16.
158676 37 s 3.8 63 110 6900 S.3
158677 ? <2 0.95 20 21 . 450 : - 2.2
158681 © 28 3 Z.8 110 81 ) 1a.
158689 57 2 1e7 180 3s 4.0
158690 23 3 3.0 21 13 . 0.81
1586651 1800
158700 3 <2 0.22 12 a3 0 . 2.0
158701 2 2 0.54 9 20 0 . 3.1
158702 2 <2 0.39 17 17 0 . : 3.0
158703 1a <2 " 1.8 17 19 0 . 3.5
158704 88 - 2 1.2 120 96 3400 LY
156705 a2 <2 1.1 25 39 2600 : ' €.0
158706 60 <2 0.64 93 81 990 . 2.3
158709 5 .4 0.42 15 110 1800 . : 13.
158710 2 3 0.24 8 55 1400 22.
158711 3 <2 0.70 16 26 990 10.
158713 21 3 " 3.0 76 69 5400 . ) 8.3
158714 24 3 ‘3.6 37 98 5400 ) ) ' 9.2
158715 30 3 .1 a9 79 4600 4.9
158716 s <2 0.25 s 11 590 1.8
158721 2s 6 ) a8 180 8.0
158722 3 <2 0.51 9 10 590 8.0
158724 [ <2 0.78 2s <10 590 1e1
158725 [ 2 1.2 9 50 12.
158726 2 <2 0.37 5 <10 1.7
158727 2 <2 0.46 8 <10 1.3
158728 2 <2 0.46 9 <10 1.4
158729 3 <2 6.51 9 <10 1.0
158730 3 <2 0449 25 <10 4.0
158731 . 3 0.81 16 a9 20.
158734 19 3 1.8 160 8s 6.0 -
158738 23 <2 1.4 ss <10 1.8
158741 96 <2 1.8 -~ &5 19 2.3
158743 6 <2 0.16 6 <10 [P
158744 3 5 0.87 17 5% : 13.
158745 7 <2 0.58 7Y 10 3.8
158746 11 <2 1.9 18 <10 . 2.3
158747 75 <2 1.3 160 33 ) i : 3.3
158748 86 8 2.7 240 290 4600 - B WY
158749 s - <2 ‘0e67 33 32 990 i 741
158750 8s <2 1.2 140 27 1800 . 2.3
158751 ) -

158915 3 <2 0.048 ® <10 ) 6500 0.7 37 - 1.8 £ 1l 14 2.0
1158916 32 a Z.8 150 110 . 10000 - 3.7 220 21. 110 S50. €s 3.2
158917 6 7 0.72 17 140 8400 1.5 9s €.z 13 a7. 59 i1.
158918 130 <2 1e2 76 <10 7300 1.6 73 4.4 2a 12. 15 2.3
158919 39 ° Ze7 §s 87 12000 4.9 260 1a. 110 78. (17 2.3
158920 110 <2 2.1 110 33 8800 3.2 140 1.2 aq 20. 26 3.1
158921 3 <2 0.32 3 14 9000 0.6 33 2.9 16 7.7 10 5.0
158922 3 2 0.29 10 1a 7100 1.0 a7 1.6 17 14, 18 Tel

TABLE C-IX. Analyses of rock samples
4-c
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NUMBER

1585823
158924
158925
158926
158927
158928
158929
158930
158521
158932
159933
158934
158935
158936
158937
158938
158939
158940
158941

158959
158960
158961

158962
158986
158987
158988
158989
158990
158391

158992

158995
158996
158997
158958
158999
159000
159001
159002
159003
1590040
159005
1590006
159007
159008
159009
159010
159011
159012

RAFT RIVER ROCK
CR SAMPLE D. GCe

ST LAT

40-42.250
40-62,222
80-62,124
30-62.122
40-42.17%
40-42,182
20-42.048%
40-32.048
40-42.,032
40-41.992
40-42.021
40-42, 03¢
a0-42.107
a0-42.107
40-41.52)

‘40-41.921

40-41.935
40-41.954
840-41.901
40-41.000
40-41.5885
40-31.904
40-31.9093
40-~-41.980
40-42.285
40-41.951
40-41.901
40-41.954¢
40-~-41,951
40-41.951
30-81.567
40-41.983
40-31.969
40-41.991
40-42.292
40-42.209
40-32.178
40-~42,243
A0-s98 0%
40-82.026
30-31.960
40-41.960
40-41.919
40-41.921
40-32.113
40-82.107
40-a2.088
40-42.226

Ee« SAMFLE

LONG
-113.¢€89
“113.676
-113.,483
-113.483
~113.720
-113.705
-113.748
~113.456
-113.735
~-113., 710
-113.€8%
-113.€71
-113.629
~113.€23
~112, 440
~113.419
~113.403
-1134275
~113. 482
-113.000
-~113. €64
-113.€16
-~113.615
-113.328
-113.711
~113.325
-113.250
~113. 249
~113.349
-~113.175
-1134202
~113.308
~1134330
~113e 258
~11{3.529
~113.5%7
-113. €12
~113. €66
~s808048
~113.745
~113.281
~-113.279
-113. 481
-113. 483
~113.008
~112. 476
-113.455
-113.€99

MJMBER
L YY REP

-3-92-
-3-92~
-3~-92-
~3-92-~
-2-52-
-3-92-
~3-92~-
-2-52-
-3-92-
-3-92~
-3-92~
-3-92-
-3-92-
-3=-92-
-i=92-
-3-92-~
-3-92~-
-2-92~
-3-92~
-3~92-
-2-92~-
-3-92-
-3-92-
-2-62-
-3~-92-
-3=-92~
-3~92-
-3-92-
-3-92~-
-3-92-
-392~
-3-92-
-3=52~
-3-92-
-3-92-
-2-92~
-3-92~
-3-92-
-2-92~
-3-92-
-3-92-
-3-92-
-2=-52-
-3~-92-
-3-92-
-3-92-
-3=-92-
-3-92~

v
(PPM)
0.93
2.7
0.75
1.6
0.57
241
0.35
2.0
0.95
15
0.25
0.50
Q.75
2.4
1.9
0.78
25
0.69
Q.43
<0.25
Q.50
le2
0.59
1.8
246
3.4
0.39
4.5
10.0
2.8
1.6
0.93
9.6
2.4
0.65
0.25
<0.25
0.30
0.90
0.35
1.9
<0.25
1.4
242
3.1
2.4
0.76
0.39

TABLE C-IX.

U-NT
(PPN)
1.7
8e7
1.0
3.6
0.40
3.8
0.60
5.0
1.4
243
0.70
0.80
12
4e3
Sed
1.2
S«3
lel
0.50
0.70
0.80
1.2
1.4
4.3
3.2
3.6
0.70
Sel
15
3.0
6e3

13.
7.2
0.70
0.70
070
0440
la6
0.60
2e5
0.60
3.0
Sed
663
3.0
0.60
0.60

Analyses of rock samples

us/Tuy

0.55
0.31
0.75
0.36
1.0
0.56
0.58
Dad7
0.68
0.66
0.36
0.63
0.63
0.56
0.35
0.65
0.47
0.63
0.86
0.18
0.63
1.0
0.42
0.41
0.82
0.73
0.49
0489
0.67
0.95
0.25
0.66
0.71L
0.33
0.93
0.36
0.18
6475
0456
0.58
0.76
0.21
0.48
0.41
0.50
0.80
1.3
0.65

5-a

0.52
0.70
2.6
6.8
5.0
4.2
55
1.3
0.31
0.62

0.61
1.0
3.7
9.4
6.9
0.28
6.8
1.5
9.3
6.7
1.8
1.8
Tet
De46
0.29
0.52
0e«5€
646
0 .44

0.20
1.3
8.5
8.3
0.68
1e2
O34

B

(PFEM)

<10
<10
<10

S
<10
<10
<10

20
<1c
<10
<io0
<10

10
<10
<10

<10
<10
<10
<10

¢

<10
<10
<10

BA

(PPN}

260
520

77
520

S
580
540
990
180
380

as
180
390
790
720
€70

BE

(PPM)

1
1
<1
3
<i
3
<1
[
<1
3
<}
<1

~n

SECTION 1 OF

cs .
(%) .

0.27
<0.0°%
0.12
0.1E€
<0.0%
0.50
<0.05
012
<0.05
1.0
<d.0¢
0.12
0.31
2.8
0.a7?
0.05
0.4a
0.05
0.06
<0.05
0.0¢
<0.0¢%
<0.05
0.20
0. 40
0.58
<Q.0°%
0.56
<0.05
1.5
0.16
0.09
0.0¢
0.70
Oel2
<0.0¢
<0.0¢%
<0.05
0.E7
<0.4Q¢
1.3
<0.05
0.25
0.16

0.87"

<0.0%
<0.05
<0 .05

co
(PPM)
<a
<a
<
s
<a
.
<4
e
<
14
<a
<a
<a

o voeown
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OR SAMNPLE

NUMBER
159923
158924

158925

158926
158927
158928
158929
158930
158931
158932
158933
158934
158935
158936
. 158937
‘158938
158939
158940
158941
158959
158960
158961
158962
158986
158987
158988
158989
158990
158991
158992
158955
158996
158297
158998
158999
159000
159001
159002
159003
159004
159005
159006
159007
159008
159009
159010
159011
159012

RAFT RIVER ROCK

cv

(PPM)
3

3

e
18
3
35
2

7

L)

- -
NP D e

Cwwdsn

POLVPNDENNDUNODO WL

FE
x)
0.5%
1.3
0.32
1.3
O0.10
4,1
0.0¢
4.6
0.1¢
Sel
0.28
0.21
1e$S
6.0
Se6
1.8
4.7
0.47
0.12
0.14
Oeia
0.17
0.5¢
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1ed
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0.3¢
0.14

0011
6.5
0.14
0.32
2.8
3.0
0.36€
0.20
0.30

Li
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W o O

w

1) ~n
WU NP PN ™ e ON Wy~

N

LU

MG
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162
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<0.05
1.7
€0.05
0.05

0.40

0.89
lel
0.58
0.65
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<0.05
0.06
0.12
0.35
0.89
0.16
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0.18
0.05
3.0
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0.10
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O.a7
<0.05
<0.05
<0405
<0.05

<0.05
26

<0.05
0elS
0.60
0.713
0.06

<0.0%
0.05

N
(PPN)
r2
590
23
39
8
560
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<0.05
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<0.05
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€0.05

0.23
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0.05
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Oedl

<0.05

'€<0.05

<0.05
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0.09
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RAFT RIVER ROCK ’ SECTION 3 GF 3

OR SAMPLE ZN ZR K SR CE TGAM Tor EK cPK Eu cPL ETH CPTH MU
NUMBER (PPN ) (PPM) (x) (PPM) (PPM) (CPS) (CPM) (x) (CPM) (FENM) (cPN) (PPM) (cpu)
158923 6 3 0.62 100 57 7500 1ol se ie? z2 16, 20 a.l
159924 9 5 1.5 sa 110 9600 ~ 2.3 120 €.7 a6 29. 27 2.9
158925 5 <2 0. 32 10 3s 9800 0.5 as o247 28 1a. 1€ 10.
158926 12 3 3.6 62 100 10000 Sel 210 S ? €2 25, 32 5.3
158927 2 <2 6.5 4 10 9000 1.0 Yy za1 16 8.6 1 €.0
158928 76 <2 Zol 130 110 - 9200 1.6 9s €.1 £z 20. k34 a.7
158929 <2 2 147 100 26 8600 2.3 100 4.1 2 21, 27 5.0
153930 25 <z 4.5 180 77 8700 5.0 220 8.4 ss 39. as 2.2
158931 2 3 0.74 23 31 6900 0.7 ac Y 12 6.2 e 11,
158932 81 <2 1.5 76 48 7300 2.2 $5 Ze 6 28 24, 30 5.2
158933 6 <2 0. 30 19 <10 ' z.9
155934 a 2 0.60 28 13 2.5
153935 16 3 1.3 a6 34 s.z
158936 150 9. 1.3 280 200 a.s
1538937 39 2 2.9 70 120 7200 a 140 .5 2e 25, 31 3.3
158938 39 <2 1.0 27 29 8200 1el 52 2.2 1e 8.5 11 6.7
158939 - $3 <2 3.5 150 r2 10000 7.7 220 (3% sa 2%. ar 2.8
158940 3 2 0.93 15 a0 8600 .7 120 4.2 30 20. zs 1a.
158941 2 <2 0.20 9 21 830 0.3 2 3.0 1 3.7 [ 2.0
158959 Py 2 0.29 6 15 - 7400 0.8 24 1.8 11 6.2 8 7.1
158960 s <2 0.57 23 13 8300 1.3 60 3.0 15 il 14 £.0
158961 2 <2 0.31 S <10 : 5700 0.6 3s ZeS 1€ 7.7 10 0.83
158962 . <2 0.97 10 13 7900 2.1 88 2.0 24 17, 22 6.0
158986 11 2 z.8 s8 79 10000 3.0 160 8.1 €1 300. ae 2.3
158987 18 2 2.1 490 100 18000 0.2 as 16. as 13. 18 5.0
158988 33 5 2.9 81 150 8500 5.5 250 c.4 e2 78, 98 1.
158989 2 <2 0.16 Iy 16 7100 0.8 38 2.5 1a 7.0 s 10.
1583750 30 6 3.6 62 130 9700 4.3 210 .S €1 6a. 81 $.8
158991 20 20 1.3 19 180 12000 1.9 220 1a, 180 150. 150 1€.
158962 140 <2 1.1 150 a0 7800 3.2 180 €47 .0 26. 22 2.7
158995 1a 3 3.5 230 77 87100 S.4 230 10. LY 31, 3 2.1
158996 s <2 1.4 34 as 7500 1.7 72 3.0 20 13. 1€ 0.71
158957 . 11 1e3 12 77 10000 1.6 120 1:. 1€ a1, 53 7.7
158998 20 2 3.9 230 73 10000 4.6 200 £.5 sa 32. “ 1e3
158999 2 <2 0.28 12 24 : 9300 0.3 2s 3.7 18 6.8 s .7
159000 a <2 0.18 8 <10 12000 0.3 z1 il & 12 5.3 7 1.4
159001 s 2 0.21 9 13 10000 0.2 33 €.3 27 7.3 10 1.8
159002 s <2 0.20 ia 12 12000 0.3 13 0.3 5 .8 € 5.0
159003 120 <2 2.3 a2 66 15000 0.7 74 11, ss 21. 28 8.8
1590048 5 <2 0.17 19 17 14000 0.2 15 2.3 12 5.4 7 8.3
159005 92 <2 1.2 80 ez 16000 0.0 10 .2 10 2.9° a 2.0
159006 3 <2 0.08 2 20 20000 0.2 49 11. Y3 12. 16 6.7
159007 6 2 0.89 58 120 19000 0.0 30 7.7 31 6.3 9 .0
159908 2s 3 4.2 94 74 18000 0.7 ar 17. ce 16, z0 3.9
159209 28 3 e.5 170 210 18000 0.5 54 1. X 16, 20 3.8
159010 4 3 0.34 3 a2 16000 0.3 2s 2.9 16 7.7 10 ti.
159011 3 <2 0.40 18 16 15000 0.1 1€ Z.8 13 6.1 e 5.0
159012 8 <2 0.15 . 24 19000 0.0 12 Zel 13 6.9 9 8.3

TABLE C-IX. Analyses of rock samples
5-c



SAMPLE
NUMBER

154440
154455
154456
154457

1154490
154498
154511

154512
154514
154517
154523
154524
154525

. 154526
154529
154532
154533
154534
154535
154536
154537
154539
154582
154547
154550
154551

154552 .

154553
154554
154555

154561

154566
154568
154581
154587
154589
154596

154601 °

154607
154609
154612
154614
154718
154719
154720
154721
154722
154723
154724
154725
154726
154727
T 154728
154734
154739
154743
154745
154748
154823
154828
154836
154859
154878
154884
154887
154888
154889
154890
154819
156401
156405
156407
156408
156409
156411
156412
156413
156414
156415
156416
156420
156425
156426
156468
156471
156472

-GEO.

CODE

UKQD
PEEQ
PEMI
PETR

- XEQZ
- XUNS

PEsSs
PGEC
PEEQ
PEEQ
PeYQ

"PEUN

PGUN

. PBSS

PESS
PEYQ
PEYQ
PEAD
PESS
€CBQ
§C8Q
€C8Q
€CBQ
PEAD
QAGT
PGEQ
PEAD
PEUN
PEYQ
PEES
PEUN
PEEQ
PEEQ
PEAG
€CBQ

€CBQ
£CBQ
XUNS
XUNS
XUNS

XUNS
PEEQ

Pe0s
PEEQ
PEEQ
Pe0s
Pe0S
PEEQ
op

op

PEES
- PEEQ

PEEQ
PEEQ

© PEEQ

PEES
PEOS
WGGN
WGAD
XUNS
WGAD
PEAG
PEEQ
PEEQ
PEEQ

_ WGAD

PEEQ
PEAG
TAP

WGSH
PEEQ
PEEQ
ENS

XEQZ
WGAD
IHSQ
XUNS
XEQ2
XUNS
TAP

PEEQ
PEEC
€CBQ
PEYQ
PESS

© SAMPLE

NUMBER

166594 -

156601
156602
156646
156675
156680
156684
156698
156699
156700
156707
156709
156710
156719
156720

. 156724

156730
156731
156738
156739

- 156740

156741
156742
156791
156792
156800
156807

156808
156809

156812

156817

156850

156855 -

156859
158519
158520
158524
158526
158528
168529
158531
158535
158540
158547
168554
158559
158570

158579

158580
158582
158587
158588
158590

- 158591

158592
158595

-, 158596

158598
158601
158615
158618
158619
15862}
158625
158632
158639
158643
158644
158645

158649 -

158650
158651
158652
158653
185654

- 158655

158656
158671
158672
158673
158674
158676
158677
158681
158689
158690

GEO.
CODE

PEUN
XUNS
XEQZ
PGUN
PEUN
PEYQ
PESS
PEEQ
PEES
PGES
WGAD
WGAD
NGAD
PEEC
PEEC
WGAD
IHSQ
XUNS
PEEQ
PEEQ
PEEQ
PEEQ
PEEQ
PEEQ
PEEQ
WGSH
WGGN
WCGS
PEEC
PEAD
PEUN
WGGN

. WGAD

PEES
€CBQ
€C8Q
PEUN
PEEQ
PEYQ
PEYS
PEAD
PESS
PESS
PEEQ
PEAD
PEAD-
PEEQ
PEAD
PEEC
PEEQ
PEEQ
PGEQ.

'PEEQ

PE0S
PEEC
€CBQ
PCAD
PEOS
PEAD
PEAD
€C8g
PEAD
€C8Q
€CBQ
PESS
PEEQ
PEEQ
PESS
PEAD
XEQZ
XeQz
XEQZ
XeQz
XEQZ
XEQZ
PEYQ
P€SS
PEAG
PEAG
PEAS
PEAG
PESS
PESS
PEAG
€CBQ
PEAD

SAMPLE
NUMBER

158691
158700
158701
158702
158703
158704
158705
158706
158709
158710
158711
158713
158714
158715
158716
158721
158722
158724
158725
158726
168727
168728
158729
158730
158731
158734
158738
158741
168743
158744

158745

158746
158747
158748
158749
158750
158915
158916
158917
158918
158919
158920
158921
158922
158923
158924
158925
1568926
158927
158928
158929

158930

158931
158932
158933
158934
158935
168936
158937
158938
158939
158940
158941
158959
158960
158961
158962

158986

158987
158988
158389
158990
158991
158992
158995
158996
158997
158998
158999
159000
159001
159002
159003
159004
159005
159006

GEQ,

CONE

PETR
PEYQ
PEYQ
PEYQ
P6YQ
PESS
€CBQ
PESS
PGEC
PEEC
PGEQ
PEAD
PE0S
PE0S
PEEQ
PEAD
PEYQ
PEYQ
PEEQ
PEEQ
PEEQ
PEEQ
PEEQ
PEEQ
PEEQ
PEOS
PEOT
Peay
PEEQ
PEEC
PEEQ
PEAD
PEOS
PEEQ
PEEQ
PEOS
XEQZ
WGGN
XEPC
WGSH
WGGN
WGSH
PEEQ
PEEQ
PEEQ
PEEQ
PGEQ
PGES
€vQ

WGSH
PGEQ

WGSH.

PEEQ
PEOS
PEEQ
PEEQ
PEEQ
PEES
PEES
PEUN
PEES
PEEQ
PEEQ
PEEQ
PEYQ
PEYQ
PEYQ
PEES

| EMP

PETR
PEEQ
PEAD
PEEC
PE0S
PEES
PEEQ
PEEC
PEES
XEQZ
PeEQ
PEEQ
PEEQ
WGGN
PCEQ
PEOS
PEEQ

SAMPLE
NUMBER

159007

159008

159009
159010
159011
159012

GEO.
€ooE

PEEQ
PEES
WGSH
PEEQ
PEEQ
PEEQ

TABLE C-X. Geologic unit code index for rock samples
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Figure C-1. Cluster analysis (dendrogram) of correlation
matrix for rock samnles
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Lognormal Probability

-50¢g-

©
284 Samples . o
: “
4
0 4
E)
.
£,
‘S
E
o
4
04
84
’ 0 v
Y Ty ©
Uranium (pp:l) _"; Uranium  (ppm)
Naximum a8 a» a . Y r -
.4 -
! —e -
o
H
]
{ b
[ %
e - ®0Percentiie
34 4 a8 3 P> 00 Porventue
74 Perceatile
an )
- 3
E - 1 ;
& :
39 » g Madleon :
H
i
£ af » H
o ©
4 u
Lo |l 0 "
| ) 18 e . .
184 “ Lo : “ » " Hlsun rercecus
. Ui ;
L w w0 L . .
+ar ’ or L - ‘ ‘
931 l . o4 . ] i
o4 . 1 wmimun )
Foo ol oy : 4] PCYQ X PCEC PCES XUNS PCAD WGAD POOS WCSH KEY :
en H
. PCYg F% XEPC PCSS CNS PCAG POOT WGCS i
PC PCUN WCGN PCAS :
PC CYQU ;
Sample 284 18 108 13 9 39 C 24 !
Sixe N

Figure C-2, Logprobability, 1ogfrequency, and percentile plots of
uranium { fluorimetric) in rock samples



-90€-

Lognarmal Probability

40
23 Samples ;_:1 283 Samples
38 4 i A‘
=2 J
> ; )
32 4 .} )] ///“
o ]
28 4 o 7~
§ 7
oy L 7
c o 7
S 4 . 7
£ L2 .
=~ 4 .
L b A S
16 li#" /""///
"'A./r/'v/ /’ ./// i
r AR
I A '///.
LA /’//;’
; 8 l//{/,'"f ///,'j
. P /l’/ A
\ 0
Vs A
o 1 '—-—)//// ,//'///// A ,4 >
1 10 10 « = o
Uranium.Neutron Activation UraniumNeutron Activation
Max imam =ma ] (4] ue 173 144 7]
-
(& -1
v "
Hes
5 ey ———
E .3 - - 580 Porcsnte
2 - FTuu [
E [ 1'“ a8 b
g @
- r vy ©
R
z s as
E T
2 33
[
3
I » Hlee 5 .
24
: At u 22
1 » Ul s Wasen porcsntite
L
i s e 1
14 as [
o7 i
o = =F = Minimum
o tontalNTY ccBQ  PCYQ X PCEC  PCES XUNS PCAD WGAD PCOS G KEY
PCYS P% XEPC PCSS CNS PC%G PCOT 'Ggg
PCUN WGGN PCAS
PCEU CYQU
Sample 224 15 105 13 50 39 24

Sime

Figure C-3. Logprobability, lTogfrequency and percentile plots of

uranium (neutron activation)in rdck samples



et a 1175 11790 1Y% 11520 11310 __uro
| TR P WA =Y e St b Gt R e e TR =TT
l conmm
i @ 8 ——
by
! ® p ERE N
war OF
{ ® [ © @
o @
N
e°°
< : o~
® 9 ]

Sl ~
P P 5
PO 2 I
v L) ' |
rrgt] % 0
o) (o)
©0 o ®
° ) e Ol
I @G o . ]
o & 3N
® u.)‘:""j i SR
o @® e ¢ 00 s+ 0B
ey = ) o Saere oh
O‘- o O oS o
= Al o n !
& 0p t) (@ o] ?Tn- ::
® 7 \ ° g O @ 1mysie 2p
'r)% . @ v X
\ ] - -~ B0 = ® m %
- e © e e o fme | °% ° S niee 3w
| L] O] @ / G@), ! L@ 1202
@ 2 o o & oo 7 o.e 8° q IPRH
r a0 o a d
° o e @ -0 »
oS e® §
¢ o ® ; sl
N G ® . :\ -
~ sdm

"k o @ 4
. . e®

LT i % o
C mﬁl RAFT RIVER PROJECT
AN 0 \ n s U DS | ] N a1 " gggﬁmmch PLOTS
. “ . . wea URANIUM (PPM)

® e X0 WU ASTRR

Figure C-4. Areal distribution of uranium(fluorimetric)
concentrations in rock samples

-307-



€ 110 11740 HyYs 113°20 - nxwo uro
S i T T T e o | R | GRS R |
I Conroum
t @ ==
o’ i
- ® ©° 4
@@)u .%; ®
® o
o ,
. ) L4 P
I 89
| ‘o) (w0
.,@@)O o
) & U0
@iop O% o J
o (o)
Oo o ® 1
Q g. @ o ‘p -
© € a B
r
| > ¢ —
s ‘; ° -y X toese om
© o imeis om
o ° 0.80 ¢ 5 « o.n
©® O i O 0mere L
ot &8 ° Q imuee 1w
o o ., B0 B 8
o , <y, g o
B * e o('ho ® © HE
. ®©@® ® 0® @ i e
+ o 2 o e® @®o0 -7 ow 80 i g e o
Q < o O@ ts Q0
é Q® 8.
v o to 80
®, (X N ] o
° 4
aso ®
LY o)
L] [c2]
%’ %
el A S
) 4
L‘ 9. 0"
V80 PO
e o6
\_ e
wwr k ol [oS -
RAFT RIVER PROJECT
R A 1 o L ) ) GEOCHEMICAL PLOTS
ST i Lo - ROCK
= . wam  URRNIUM_NEUTRON RCTIVATION
. ' . > P ) L LT
= 4 4 - - . - . ® mmw W AETRS

Figure C-5. Areal distribution of uranium,(neutron activation)
B ’ concentrations in rock samples

-308-



Lognormal Probability

=60E-

)
264 Sumples
x 0 4
l. =
i o
/ .
a4/
3
H 4
¥ E wtl
/]
124
A
1%
4
3
]
<o o 4 ¢
Thorium (pp'-:) - ' Thorium (PP:)
=m0 810 o 1480 =W ] 70 o
"
! T 042
o
. .
-] 78 T 80Percentils
| I 800 Percsatie
-‘.4 FT’I‘I Percealile
: -
a
&
80 Median
E ] 430 - 430
E 0 4 o
]
w3
3 o 0 5 224 )
o LHasun Perceatite
» =0 1/ ]
as 150 o s a0
) Ko iu Lad L] a0
'L = u : B -~ J-II--
ic
ALL CCl FCYQ X PCEC PCES XUNS PCAD WGAD PCOS WGSH KEY
- K'Yg Pﬁ% XERC PCSS CNS PCGQ:G m WGGS
N ¥GCN
cYQu
264 18 108 13 49 3 24

Figure C-6, Logprobability, logfrequency and percentile
plots of thorium in rock samples



0 n 1 R 1Y% 11320 Hnyw
. ' & TR S g s - -y ' .

' ! 1 1 1 ) 1 J 1 ) 1 1 1 i 1
Tonrous
(o} "
s Sie
- @ = 4
° . o o
5 G0
q
Q(_.) v
1s)
- 5.0 1
° & ®
.
0o ® )
| . )0‘ e
9 5 e @y )
e v, |
o
@ . >
-]
? o © o o P
- ® g +
~ § ’ RIS
’ 3 o . Dune 2
. ) . 26 s
° o 1
5 . (o] 1 "
5 1 B g o2
L) o ° Q¢ ® ms «
" 7 eic ® Qs 2
G e g e dee m
y e ° Ve ) O o g =i
o o | /e,
- x P 9 e® o0 0@ 80 8
8]
oV 0. D o o
- @, © A
I x s ’ s Y
| o (e 08
@ o
4iSd i o) =
| .,)
| o. °
! pn © @
S @ 8
| o9 9
‘r L. ‘o)
| 8 o ¢g%o®
| Qogy
weh % o
RAFT RIVER PROJECT
| , . . i GEOCHEMICAL PLOTS
IS UN Gioa S IEESSE YRS i 1 ROCK
. “ wea THORIUM (PPMI
(S s TR, ... PR, ) UL
' = = = - 2 L s ® wmm g e oD

Figure C-7. Areal distribution of thorium concentrations
in rock samples

-310-



Lognormal Probability

=LLE=

xx

: 12 Semples : i 7 112 Samples
» :: =
- B é
. N 4
© E = %
7 7

1 ) 1 L)
Equivalent Uranium(ppm) Equivalent Uranium(ppm)

Mas tmum ns 0 us a3 =ns
=~

T 85.0Percentile

T - 132 ’ I 600 Percentite
g 2 L : [T Persentile
g ' [«— uz2 ;

5 02 102 |
£T .
E:: i . lr_ ll !‘ Medlan
- l'§ l_}.‘n ! |I 8
s |
= 1 ” x| 70 I -
I I
it J |
. ",’ — 43 44 ul 43 L-28th Percentile
m:‘ M3 i i
| LTUu ik | - I*
.
U
] | L J
04 - b - Minimum
Geologic
Code:‘ ALL PCY! XE$Z PCES XUNS PCAD WGAD PCOS WGSH KEY
PCYS PCYG PCSS CNS PCAG PCOT WGGS
PCBQ WGGN PCAS
PCEU CYQU
Sample n2 52 21 12 1
Size

Figure C-8. Logprobabi]fty, logfrequency and percentile plots of radiometric
equivalent uranium in rock samples




~Zle™

Lognormal Probability

12 Samples

| 0 100
Equivalent Thorium(ppm)

Max imum
"
=i
f
20 4
e

E

CHE

E

2 =4

5

=

- 4

T

: =

g =
-
o
*

Geologic
Fovtey

Sample
Sinp

1000
) =m0 wo
TR ur
=0
P ns 3
ws
us !
U "
4
ALL

nz2

e

==
4

Frequency

PCES XUNb PCAD WGAD PCOS WGSH
PCYg PC% PCAG PCOT WGGS

PCUN
PCEU CYQU

52 21

VGGN

PCAS

| n' [
Equivalent Thorium(ppm)

I 500 Perssaile
-Wm Percenlile

L uinimes

KEY

Figure C-9. Logprobability, logfrequency and percentile plots of radiometric
equivalent thorium inrock samples



108 Samples

8
=
1
H 25
8 3
RTINS AN m
= R RN O NN \ &
U S e - W Ry /// NN /,//
2 A < RN -
% 4/x.,r/. o R ,//,//. c
ot o S e u»/ S .m
PR (T Y T - > 2
N T e e S RSO RN~ 3 S
T T i W i NN g (]
Iy R RN R « &
i ~ N T NN 13 32 - m
bia Bty Lo N g N ] I sz
N Y bt S T -
o i e
e e a
by e e S S s SO T A S
Lousnbasy
T
no
a4 M 3 3 WW
3 Fi——t S e S
e
ges
a
<
o
3 =
avZ
<<Q
o
=
.4
217}
- Zx
3 a R v, o B ) e WC
g~ A e e e e e e S e e ] -
mmu.
rr¥
B8
y 3 4d3s m >
3 el s X el
(s 5le )
557
8
=
-
. 2
gem——uy T ™ T T e T r— = —— o
- - - L ~ - - o ¥
. 2 3 3 = 3 -
x .m.m
X o, Jun o, inb;
¥ %) 1889104 JUI[UA 4 K3

>
Equivalent Potassium(%)
Max

g8 8 8 8 8 2 R 2 | ns
Ayitgeqol [wurioudor|

-313-

12

21

equivalent potassium in rock samples

12

ple

Size

Figure C-10. Logprobability and logfrequency percentile plots of radiometric
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