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GEOCHEMICAL SURVEY AND GEOLOGICAL RECONNAISSANCE OF

THE WHITE RIVER AREA, SOUTH-CENTRAL ALASKA

By

Jeff Knaebel

ABSTRACT

Granicic plutong north of White River and weakly metamorphosed amygdaloidal basalt in White
River Basin are of interest for possible copper deposics. A geochemical survey and geologi-
cal reconnalssance of parts of seven 15-minute quadrangles centered about 60 miles southeast
of Nabesna revealed minor chalcopyrite in fractured argillice, phyllite, and hornfels, near
two granitic plutons. Mlnor native copper and copper sulfides were observad in several places
in approximately 60 square nlles of altered amygdaloidal basalt.

The northeasctern part of the area 1s dominated by volcanic rocks of Carboniferous age (basalt,
agglomerate, tuff) and subordinate (Carboniferous age) sedimentary rocks and meta-sediments
(shale, conglomerate, argillite, phyllite). Igneous rocks ranging in composition from gran-
ite to andesite porphyry intrude the volcanic and sedimentary rocks, The northwestern and
southern parts of the area are composed primarily of layered volcanic rocks and greenstones
with minor limestone, arglllite, and shale. Adrphoto lineaments and fractures mapped on the
ground strike predominately northeast and northwest, with minor sets gtriking norch and east.

Geochemistry 1is a useful exploration teol in the area. Several milnor occurrences of copper
were revealed by geochemical anomalies. Dithlzone fileld tescts for heavy metals and readily
extractable copper (Hawkes, 1963) were used. The specific copper test more reliably detects
copper above threshold value.

Neither large significant geochemical anomalies nor definite ore deposits were found. Fur-
ther work around the granitic plutong near tha Canadian border on Beaver Creek might dis-
covar a copper deposit,



INTRODUCTION

Granitic plutons porth of White River and weakly metamorphosed volcanics in White River
Basin are of interest for possible copper deposits. Durilng the summer of 1969 a geochem-
ical survey and geological reconnaissance was conducted in the area. This report describes
the results of the combined geochemical and geological work.

PURPOSE AND SCOPE

Geochemical sampling and reconnaissance geologic mapping of the White River district, south-
central Alaska, were undertaken to begin evaluation of 1ts copper potential. Stream sedi-
ment samples were collected at 1/4 mile intervals along main streams, at stream intersec-—
tions, and from small hillside trickles. The geologic work of previous authors was heavily
relied upon, but six small areas (fzg 2, 4, B, C, D) were remapped. All mapping was done

at a scale of 1:63,360 (1 inch = 1 mile). Structural lineaments were plotred from air pho-
tos afrer the field work. Research was conducted to determine the best of two geochemical
field tests to use in exploring for copper deposits.

LOCATION AND ACCESS

The map area is in the northeast part of the McCarthy guadrangle approximately 60 miles
southeast of Nabesna and 40 miles northeast of the famous copper mine at Kenmecott (fZg 7).
Parts of the McCarthy C~), C-2, C-3, C-4, D-1, D-2, and D-3 quadrangles were studied. One
stream in Nabesna A-1 quadrangle was sampled.

Access to the area 1s commonly by air, although swamp buggles, tracked vehicles, and horses
can reach it from the Alaska Highway. In the past, horses have been taken over Chitlstone
Pass into Skolai Creek. Aidrcraft landing sites are noted on the map. The most important
ones for this project are at Horsfeld, North Fork Island, Solo Creek, Cub Creek, and Skolai
Pass, A skillful pliotr can land light aircraft at many places on gravel bars of the White
River, and airplanes have landed on Russell Glacier.

PREVIOUS WORK

The earliest recorded reconnalssance in the area was by Hayes and Schwatka, who ascended
White River and Skolal Pass enroute to the coast in 1891. They reported the presence of
placer copper in gravels of upper Kletsan Creek. Peters and Brooks (1900) explored White
Rivey and the norcth flank of the Wrangell Mountains westward to Chisana River in 1899.
Moffir and Knopf (1910) made a topographic and geologic survey of the area in 1908. Brooks
(1914) investigated geology and physical conditiona of the Chisana gold placer districe.
Reconnaissance mapping was done by Capps (1916), who extended the work of Moffit and Knopf.
More detailed mapping in part of the area was done by MacKevett and others (1964). The geao-
logic maps of Capps (1916) and MacKevett and others (1964) were uged as base maps 1in the
current study, except as noted on figure 2,
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TOPOGRAPHY AND DRAINAGE

Local topography is generally ateep and rugged. Many peaks and ridges, particularly those
which have glaciers, are sharp and bordered by sceep cliffs. The highest point in the map
area is 13,435 foot Mt. Natazhat. The lowest point is where the 2700 fcot contour crosses
Whice River just west of the Y.S.-Canada border. A thorough treatment of topography and
drainage is given by Capps (1916, p 12-16).

The principal drainages of the area are the Whilte River, which flows east into Canada and
then northeast into Yukon River; Beaver Creek, a branch of White River to the morth; and
Skolai Creek, which flows west to Nizima River. Except for Beaver (Creek, these streams
head in glaclers, have glacial tributaries, and receive water from melting ice fields. They
have all the usual characteristics of glacial streams.

CLIMATE

The climate of the White River area is somewhat warmer than the interior to the east. Horses
winter successfully in both Beaver Creek and White River valleys. The suwmmers are cool and
generally quite rainy after mid-July. Capps (1916, p 19) reports thart in July and August of
1914 it rained more than half the time wherever the field party happened to be. $now may be
expected at any time during the summer. Capps (1916, p 19) recorded snow July 3 and July 23
in the lover valleys. In 1969 snow fell on the White River flatrs July 26, August 6, 7, 9-14,
18, 19, and 31. During August a low temperature of 7°F was recorded by Douglas Vaden, a lo-
cal guide, on North Fork Island. On August 13, snow was eight inchkes deep at the 4,000~foot
elevation near Russgell Glacier. September was generally a beautiful month, with crisp morn-
ings and evenings and warm afcerncons. The White River valley and the passes to the west are
often extremely windy throughout the year, sometimes making flying hazardous. Inhabitants
report that winter snowfall is usually moderate, and horses find feed by pawing through the
snow.

FIELD WORK

Field work was done with four to six horses and one or iwo field assistants. Supplies came
in by air every ten days to two weeks, and were subsequently packed on horses. Camp moves
of up to 20 miles were made in one day. A working radius of a2bout 8 wmiles from camp was
found to be a practical limit.

During the warm part of the swmer, glacial melt causes great dally variatlon in stream vol-
ume. The Middle Fork of White River, Flood Creek, and the headwaters of White River were ob-
served to rise as much as 18 inchee during che day. Under these conditlong it is generally
safe to cross the larger streams on horseback only before 8 A.M,

Adequate feed for horses was found throughout the area, although camp sites had to be scouted
in advance to locate feed and water. Oats were carriled whenever possible. The best local
horse feed is bunch grass, and next best is a pea vine vetch that grows on gravel barg. Wil-
lows provide adequate feed, but horses wlll roam in search of better.
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BEDROCK GEOLOGY

Geology was investigated in rapild reconnaissance fashion, Except f{or airphoto lineaments

and chenges in six swall areag noted on the map (fig 2, in pocket), the geology 1s unchanged
from that of Capps (1916). The geologic discussion in this reporct is based on his reconnais-
sance, Capps (1916, p 28) stated that formation bouundaries are subject to change as more de-
tailed information i1s gathered, and that the larger unilts mapped probably include rocks ovlder
or younger than units to which they are assigned.

A portion of Preliminary Geologic Map of the McCarthy C-4 Quadrangle (MacKevett and others,
1964) 1is used as a base for plotting geochemical data (fig 3). No other geologic informaticn
on the C-4 quadrangle is presented.

GENERAL SETTING

The rocks of the mapped area range in age from Permian and older(?) to Recent. The north-
eastern part of the area iIs dominated by volcauic rocks of Permian age (basalt, agglomerate,
tuff) with subordinate sedimentary rocks and meta-sediments (shale, conglomerate, argillire,
phyllite). Igneous rocks of Jurasgic to Tertiary age ranging in compogition from quartz mon-
zonite to gabbro intrude the vulcanic and sedimentary rocks. The northwestern and southern
parts of the area are composed primarily of layered volcanic rocks of Permlan age with minoxr
limestone, argillite, and shale, Between Beaver Creek and White River, Tertlary lava flows
cover the older rocks.

STRATIGRAPHY

At the time of Capps' writing, the Carboniferous system was defined to include the Permian
period, and in his text the rocks he mapped as Permian are discussed under the heading of
Carboniferous., Today the Carbonifarous system does not include Permian, and the rocks which
Capps called Carboniferous are harein referred to as Permian.

Permian Rocks
Sequence ~- The sequence of Permian rocks is summarlzed by Capps (1916, p 39) in ascending
order as follows:
1. Lavas and pyroclastic beds with some shales.

2. WYassive limestone, associated with shales, thin-bedded limestones, a little sand-
stone, and conglomerate.

3, Lavas and pyroclastic rocks with a small amount of sediments.

4, Masslve limestone beds of Skolai Creek with interbedded lavas and wminor amounts
of shale and conglomerate.

5. Basic bedded lavas wirh little sedimentary wmaterial.
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Pigure 3. Geologic - geochemical map of the northeastern part of
MoCarthy C-4 Quadrargle, Alaska

EXPLANATION

Alluwvium, colluvium, and landslide
™ Qal, alluviwm, mainly stream gravel
Qle, lardslide
Qt, talus ard colluvium

Glaeial, fluvioglacial, and related unconsolidated deposits

.lﬁ F'Y ol
omi o 0ra:

a

@, glacial moraine and outwash

J Qg, glacier or snowfield
Qrg

Mtddle Triagsic Upper Triassic

&mi, moraine on ice
Qrg, rock glacier

Voleanic rocks. Chiefly flows of andesitic lavas; minor
pyroclastic and terrestrial sedimentary rocks

Vitrophyre. Forms lava domes at or near top of unit Tsv

Epizonal intrusive rocks. Chiefly porphyritic felsic rocks;
intrudes unit Tev and probably lower part of QTv

Sedimentary and voleanic rocks. Continental sedimentary rocks,
mainly conglomerate, sandstona, and shale, intercalated; with
lava flows and pyroclastic rocks

Nikolai Greenstone. Mostly greenish-brown basalt; in part
amygdalotidal; some chloritic alteration

Shale. Dark-browm shale that contains the pelecypod Daonella.
Beposed only in one small area north of Skolati Creek

UNCONFORMITY

Gabbro. Partly serpentinizad gabbro that forms small plutons,
8ills, and dikes

Limeatone. Light-gray, partly recrystallized, fossiliferous
limestone and sandy limestone, in part biostromal; forms large
lenses

——

KYYNLATYNG

XYVIIHAL

JISSYIHT

NYIYAd

KAVRSALYNG QNY KYVILYAT

JISSVIYL Y0 NyIryad



———
LETE R XLS
X -Suauy

o ¥ = Pv“s < e
S = N
rued ozl

_+___._---._

Pigura 3 - continued

Metamorphic rocks. Diverse, mainly dark-gray and brown, sedimentary
and voloanic rocks that commonly are weakly metamorphosed. Upper
part of unit probably in part contemporaneous with unit Pls

Contact, showing dip. Dashed where approximately located; short
dashed where gradational; dotted where concealed

Fault, showing dip. Dashed where approximately located; dotted
where concealed, U, upthrown side; D, downthrown side

Vertical fault, approximately located; dotted where concealed

Anticline, approximately located. Showing trace of axial plane;
dotted where concealed

Synaline, approximately located. Showing trace of axial plane

Strike and dip of beds and flows

Horizomtal beds or flows

Geochemical sample site, background, anomalous

(é) 43aT70 aQNV NVIWNGAd
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Distributicn ond Lithology -- In addition to the Permian rocks shown on the map, Permian
rocks are also probably continuous between Beaver C(reek (NE covner fig 24) and White River,
although covered by later lava flows and surficial deposits. The contact shown on the map
between Permian rocks and the overlying lavas is only approximate. However, the gently
rvolling nature of the contact indicates that the land surface was of low rellef when the
younger lavas were extruded (Capps, 1916, p 34).

Permian volcanics and sediments consisgt of flows, agglomerates, tuffs, and brecclas that
are interbedded with shales, limestones, and conglomerates. The volcanic rocks are domi-
nant, Layered basalt and andesice flows are interlayered with varying amounts of tuffs,
breccias and other pyroclastic volcanic rocks.

The pyrcclastic beds are gernerally light colored and vary ip texture from very fine grained
to agglomerate with angular blocks more than ) foot in diameter. These beds were in part
water—-laid and are locally interbedded with sediments which coutaln marive fossils. These
rocks are not alrared except in the vieinity of incrusives.

The lava beds vary from a few feet to over 100 feer thick. They are generally dark shades
of red. purple, brown, and green, and are usually porphyritic or amygdalecidal, but no amyg-
daloids were seen in the wnortheastern part of the map area. The porphyritic rocks gener-
ally have a very fine grained matrix.

The amygdaloidal rocks often have zeolites, calcite, chlorite, epidote, and chalcedony as
fillings in the amygdules. Zeolices and calcice are the wmost common, and In some areas
comprise 25 per cent of the rock. Laumontite ils the most prevalent zeolilte, In places
native copper is intergrown with the zeolites, and copper carbonate staining in the zeo-
lites occurs in many places. According to Moffit and Knepf (1910, p 20), the Permian lavas
are mainly aggregates of plagloclase and augite, more or less thoroughly altered. Olivine
basalt occurs in several areas.

The Permian shale members are generally well indurated, Colors are black, bluish, and
gray. All gradations appear, from fine-grainad black shale through limy shale to argil-
laceous limestone, and from sandy shale tc sandstone.

In the Beaver Creek drailnage, tilted argillites strike generally northwesterly with steep
dips to the northeast and southwest. Where they contact granitic intrusicns the argillites
are strongly fractured and altered, and chalcopyrite and pyrite occur. Phyllite and horn-
fels also appear in this vicinity. Folded and [aulted argillite and hornfels are also pre-
sent near the headwaters of Whire River and on Cub Creek.

The Permian limestones are generally little alrered, although they are folded and faulted.
They are generally light-gray to buff colored, partly recrystallized, and fossiliferous.

Structurs and Thickness -- Permian rocks of the area have all been tilted, folded, and
favlted to scme degree. 1In some places, Iintensive folding and shearing has taken place;

in others only gently tilting has occurred. Topographic expression and extensive fractur-
ing and shearing suggest the valley of Beaver Creek in the northeast corner of the map area
(fig 2A) is 2 major shear zone. Between Wiley Creek and Moraine Creek a section of folded
thin-bedded limestone and shales is over 2,000 feet thick. Several orher occurrences of
limegtone are in the range of 200 fest tro 500 feer thick. The limestone west of the foot
of Russell Glacier is folded and faulted. Capps (1916, p 37) states that the generally
patchy distribution of limestone in the area is probably due to faulting. Extensive frac-
turing and sheering suggest that Wiley Creek represents a shear zone.
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Tertiary and Quaternaryy Rocks

Sedimentary rocks -- Terriary sediments are exposed in the basin of Rocker Creek. They
are weakly consolidated zhales, arkosic sandstone, conglomerate, and some lignite, inter-
bedded with tuffs and lava flows. The section of Tertiary sediments is at least 300 feet
thick.

Voleanice rocks —— Tertiary and younger volcanlcs consist of lava flows and pyroclastic beds.
The flows are mainly pyroxene andesites and olivine basalts. The pyroclastic beds are tuffs
and brecclas of similar composition. Along the valley of Skolal Creek and the northeastern
fropnt of the Wrangell Mountains between Russell Glacier and Chlsana Glacier (the latter is
off the map to the north), the lavas are nearly horlzontal and cap the wmountains.

Between the head of White River and lower Skolai Creek, a thick series of lavas and pyreo-
clastic rocks overlies the Fermian limestone and shale exposed at the foot of Russell Gla-
cler. Betwean Beaver Creek and White River, the lavas are thimner and are assoclated with
andesitic dikes and plugs. Layering in the flows is very pronounced and 13 accentuated by
a great variety of colors in the different beds. Columnar jointing is locally dewveloped.

Structure and Thickness —— In generval the Tertiary rocks are nearly horizoatal but locally
are tilted and gently f[olded. Thickness variles greatly. On Skolai Creek, there is an expo-
sure of Tertiary volcanies 3,000 feet thick; ar Ping Pong Mountain, near White River, the
thickness is 1,600 faeet; north of Besver Creaek, there are only a few feet of Tertilary vol-
canles. Near Rocker Creek (fig 24), the volcanic rocks are thought to be of Tertlary age
because of their interbedded relationship with Tertiary sediments and the occurrence of
these sedlments in the stream valley scratigraphically below the volcanics. These volcan-—
ice were mapped by Capps as Permian. Fracturing, topographic expression, and the probable
age difference of rocks on the east and west sides of Ptarmigan Creek are indications cf a
major structure occupying the valley of Ptarmigan Creek.

Quaternary Ash —-— The map area is covered with a layer of white volecanic ash varying in
thickness from a Few inches to tens of feet. Radio-carbon dated peat samples indicate the
ash fell between 1,750 and 1,520 years ago (Fernald, 1962). The deposit 1s described in
detail by Capps (1915), Bostock (1952), and Fernald (1962).

INTRUSIVE ROCKS

Age and Type

Capps (1916, p 83) assigns the intrusive rocks of the area to two age groups: the older
granitic rocks ranging from early Jurassic to Cretaceocus, and the younger rocks (mainly
fine-grained porphyrys) ranging from Cretacacus to Plelstocene. Ducro and Payne (1957)
show the intrusives as Cretaceous and Jurassic on their Geologic Map of Alaska. MacKevett
(1964) shows in the McCarthy C~4 Quadrangle gabbros of Permian or Triassic age and epizonal
intrusives (chiefly porphyritic felsic rocks) of Tertiary age.

Distribution and Lithology

The granitic intrusives comprise coarse crystalline quartz monzonites, granodlorites, quartz
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diorites, diorites, and gabbros. Porphyrytic phases of these rocks occur locally. The
diorite north of Beaver Creek is part of a batholith which occuples over 75 square miles.

The gabbro pluton at the junction of Ptarmigan and Beaver Creeks shows Ln places strong
sericitization and chloritization. 1t also exhiblts well-zoned plagloclase. Minor pyrite
is disseminated throughout this pluton, and massive pyrrhotite and chalcopyrite occur at
the north end of it, near the contact with arxgillite.

The inrrusion northwest of Ptarmigan Lake grades from quartz monzonite to granodiorite and
quartz diorite, Coarse grained plagloclase and augite are abundant, and there is locally
an abundance of an altered amphibole. The small pluton in the south valley wall of the
White River is granodiorite, locally sericitized. A large peridotice (harzburgite) sill
otcurs on upper Holmes Creek (fig 2B). The plagioclase in this sill is thoroughly seri-
citized.

Throughout the area, but most commonly in the northeast part, there oceur very fine-grained
porphyritic intrusive rocks which are apparently younger than the granitie rocks. They are
small stocks, dikes, and sills, wostly too small to map on reconnaisgance. They range 1ia
composition from dacite to basalt, with andesite the most common. The Tertiary lavas near
Rocker Creek are cut by intrusives of composition so similar that Capps (1916, p 86) specu-
lates the same magma furnished material for the intrusions and the flows.

LINEAMENTS

Both airpheto lineaments and fractures mapped on the ground strike predominately noxtheasr:
and northwest, with minor sets striking north—-south and east-west.
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ECONOMIC GEOLOGY

HISTORY OF PROSPECTING

The following discusslon is taken from Capps (1916) and Moffit and Knopf (2910). Persis-
tant tales of great deposits of native copper were brought by the Indians to the first
white men who explored the area. 1In 1891 Hayes found native copper in the White River
basin, but he saw no rich deposits. Jack Dalton prospected for copper on upper Kletsan
Creek in 1897-98, He found native copper in the stream gravels and a veln of copper sul-
fides in the nearby mountains, At a prospect known as 'Discovery', on White River a few
miles into Canada, a 6000-pound slab of native copper was found. Excavation of bedrock
near the slab exposed green amygdaloildal basalt which contained native copper, cuprite,
chalcocite, and chalcopyrite. In 1902, a small rush on Beaver Creek resulted in the dis-
covery of minor gold deposits which were not mined. A number of progpectors stayed on
and loocked for copper in the White River country. Various groups of lode claims were
staked in the next six years, and some were patented. XIn 1905, a large copper-sulfide
deposit was found near the head of the Nabesna River, This apparently is not the Orange
Hill deposit (a prospect currently being explored), which is mentloned by Moffit as a gold
prospect. About 1906, two copper-gold veins were discovered on Beaver Creek near the in-
ternarional boundary, and adits were driven on them. One of the propertles was patented.
In 1913, the gold stampede into the Chisana district began. Some of the stampeders pros-
pected for gold and copper In the White River area,

From dates seen in 1969 in cabins at North Fork Island and the foot of Russell Glacier, i1t
is apparent that gold and copper prospecting operations (perhaps mining in the case of gold)
were conducted in the White River area as late as 1924. Work on an adit on Beaver Creek
just above the junction with Ptarmigan Creek is reported to have been done durinpg the mid-
1940's. 1In the last three years at leasc three different mining concerns have prospected
within the map area. No production from the district other than placer gold is known to
the writer,

COPPER

Modes of Occurrence

Two types of copper mineralization were seen: chalcopyrite associated with granitic intru-
sions where they intrude sediments, metasediments, and volcanics; and native copper and cop-
per sulfides in Permilan amygdaloidal basalt.

Dascription of QOccurrences

Chalcopyrite occurs in small zones within an area about 6 miles long and 2 miles wide in the
valley of Beaver Creek. It appears to be associated with a granitic (quartz monzonite to
diorite) intruaion and a gabbro intrusion (VE corner fig 24 and fig 4) into argilllites. The
argillites strike generally NNW with steep dips to tha SW and NE. Rocks in the valley are
highly fractured and sheared, and the valley is thought to be the topographic expression of a
major fault striking NNW. Lower Prarmigan Creek is also thought to be an expregsion of a
fault which strikes slightly east of north,
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Near the intersection of these two faults a gabbro pluton contains abundant pyrite and wminor
chalcopyrite. The pyrite occurs as massive pods and disseminations. The chalcopyrite is

very thinly disseminated in the Intruded argillites and in the gabbro except at the north end
of the pluton, About one mile up Beaver Creek from the mouth of Ptarmigan Creek, an adit (now
caved) has been driven on an exposure of massive pyrrhotite and chalcopyrite. There are many
pieces of solid sulfildes on a small dunp. Pyrrhotite is more abundant than chalcopyrite.

Within the pluton immediately east of Ptarmigan Creek a strong set of closely spaced fractures
strikes N70-80L, The gabbro here has been altered: plagioclese has gone to sericite, and
chlorite 1s abundant. Pyrite plates all the fractures, and small amounts of chalcopyrite are
present. The fractures are folded in scme places. Slickensides show movement along both
strike and dip.

Miner chalcopyrite and abundant pyrite occur in hornfels near the contact between granodiorite-
diorite and meta~argillite in the northeastern corner of the map area (fig 24). A prominent
east-trending shear zone parallels the contact and crosses Beaver Creek. Both the metasedi-
ments and the diorite are altered and fractured. The pyrite and chalcopyrite occur mainly as
blebs disseminated in the metasediments near fractures. Sulfides are also associlated with
several sets of dikes of lntermedlate composition which strike northwest, norrh, and west.
Strong, closely spaced fractures in places strike N1OE and intersect the main east-trending
shear 2zone. The structure in thils arez is much more complex than shows on the map. Rusty
outcrops and disseminated pyrite with minor chalcopyrite occur locally in argillite and horn-
fels near dikes and fractures in several other places in Beaver Creek valley between Horsfeld
Creek and Ptarmigan Creek.

Capps (1916, p 121) discusses an occurrence of native copper in Permian rocks at the head of
the Middle Fork of Whice River. 7Two small open cuts and two short tunnels about 1450 feet
above the stream expose native copper intergrown with prehnite, calcite, and zeoclites. The
showing is about 200 feet long in a reddish amygdaloidal lava interbedded with breccia and
tuffs. The copper occurs as irregular masses several inches long and as small lumps and
minute particles within or around amygdules. A small geochemlcal anomaly here is discussed
under the section on geochemistry.

Claims have been patented on prospects on the waest glde of the head of Whire River, about half
way between the Middle Fork and moraine at the lower edge of Russell Glacier. Chalcocite
occurs in Permian amygdaloidal basalts which are interbedded with tuffs, breccias, and por-
phyricic lavas, Moffit and Knopf (1910, p 57) report thin, shorc, chalcocite stringers asso-
clated with shears in the amygdaloid. Occasionally the chalcocite is intergrown with lavmon-
tite.

Upstream from geochemical sawple location 485 (a small guleh about half way between Russell
Glacier and the Middle Fork), (fig 2D), there are more claims and some minor occurrences of
chalcocite and malachite in the same Permian volcanics. These minerals are assoclated with
shears and slickensides in purple amygdaloidal lavas.

Chalcocite and hematite are indistinguishably mixed and appear to be amygdule fillings. Cop-
per float is abundant on the talus slopes, but no mineralized zone of more than a few feet in
extent was found in place. Locally the laumontite which £1lls amygdules is malachite-stained.

Capps (3916, p 123) reports a group of claims on Wiley Creek, 2-1/2 miles above the stream
mouth on the north wall 500 feet above the stream. He states that shaly lentils in a gray—-
green amygdaloidal lava contaln arsenopyrite. Native copper intergrown with zeolites in
anygdules and malachite staining was observed in pieces of float from the talus slopes be-
low the cliffs. Copper-bearing float i1s not abundant. The Permian lavas here are interbed-
ded with shale and thin-bedded limestone and are cut by felsic and intermediate dikes. Many
of the dikes are highly fractured and contain abundant pyrite.
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Assessment work is reported to have been done for several years on claims staked on Moraine
Creek, a small stream on the east side of Russell Glacier. This area was snow-covered when
the geochemical samples were taken, and bedrock was not seen.

Capps (1916, p 123) quotes from Moffic and Knopf that the bedrock consists of green and red-
dish amygdaloids with asscciated breccias. Copper occurs in small seams cutting the amyg-
daloids. The veilnlets carry finely developed spheres of prehnite intergrown with calcite
and flecked with native copper and chalcocite. Thin sections show small grains of copper
embedded in both prehnite and calcite, with some chalcocite occurrving similarly. Some of
the copper is associated with hydrated {iron oxide. The amygdaloilds are also cut by small
stringers of quartz and prehnite which contain chalcoclite. 1In plsces chalcocite fills amyg-
dules. The favorable amygdaloidal phases appear to be most common along the contacts of
successive lava flows.

Bedrock in the Sheep Creek drainage (a tributary of White River from the south between Solo
Creek and Novrth Fork) was snow covered at the time of this visit. Capps (1916, p 124) re-
ports a tunnel at the 5,500-foot elevation had been driven in a purple amygdaloidal lava
which contains calcite, zeolite, chalcoclite, and copper carbonate in the amygdules.
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GEOCHEMTISTRY

Stream sediment samples wera gatherad at 1/4 mile intervals on main streams, at straam in-
tersections, and at points where hillside traversaes crossad smaller streams. A few samplas
were collected in the dry washes of intermittent streams. Many large, swift streams head

in glaciers and vary as much as 18 inches in depth daily. Many of the smaller streams have
steep gradients and are also swift. Sample locations are shown on figure 2 (4, B, ¢, and D).
Reported data include the results of (1) dithizone field tests for heavy metals, (2) dithi-
zone fleld tests spacific for readily extractable coppar (Hawkes, 1963), (3) astomic absorp—
tion analyses for gold, copper, lead, and zinc, and (4) semiquantitative spectrographic analy-
ses for 30 elements (fables 1-9).

SAMPLING AND ANALYTICAL METHODS

Stream sediment samples mainly comprise fine sand from the active beds of streams. Coarser
material was taken when nothing else wag available. Organic material was excluded whera
possible. Wherever enough material was avallable, each sample consisted of a composite of
chree grabs from locatlons up to 50 feet apart. Samples were collected in cloth bags, each
of which was placed in an individual plastic bag. Samples wera analyzed wetr and unsieved in
the fleld by the dithizone field test for heavy metals (Hawkes, 1963). They were then sent
to the Division laboratory at Cocllege and analyzed for gold, copper, lead, and zinc by atomic
absorption spectrophotometry (Appendices VII and VIII).

Spectrographic analyses for 30 elements were performed on all samples and statistical charac~
terigstics of all the sample data were computer—calculated, Analytical limits and ranges of
detection are shown in Appendix L. The data tabulatlons are shown in tables 1 through 9. To
calculate averages and standard deviations a substitution of 1/2 of lower detection limit or
the crustal average for the element, whichever is less, was made for values below the detec-—
tion limict.

Threshold and anomalous values for copper, lead, and zinc (¢able 1) were calculated from
graphs of cumulative percent of samples versus the logarithm of the parts per million inter—
vals as described by P. L. Anderson (1969). For other elements the threshold is calculated
asa the mean plus twice the standard deviation and anomalous values are defined as the mean
plus three times the standard deviation. Cautlon must be exercised when using these statis-
tical results to jnterpret the data. Frequency distribution histograms for copper, lead, and
zine (table 8) show the sample populations are neither normally nor log-normally distribu-
ted; for this reason the cumularive percent graph was used to determine the anomalous level
of concentration., The other elements may also contain contrasting populations. The farther
the data deperts from normal distribution the less relieble are the threshold and anomalous
values computed by using the standard deviation (Hawkes and Webb, 1962).

DISCUSSION OF ANOMALIES

Inspection of the tabulation of laboratory analyses (fable 5) shows the correlation between
atomic absorption analyses and spectrographic analyses for copper, lead, and zine is gener-—
ally poor. Part of the reason for this is the discrete jumps in estimation intervais of the
spectrographic method (Uppendix I). For copper, lead, and zinc the anomalous values shown
In table 1 are based on atomic absorption data. Anomalies of other alements are based on
spectrographic data, A tabulation of anomalous and pessibly anomalous samples, together with
possibly significant geochemical associations, is shown in table 2.
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Table 1

Threshold and Anomalous Values of Copper, Lead, and Zinc,

White River Area, Soanth-Central Alaska

Element Threshold Value (ppm) Anowmalous Value (ppm)
Copper (Cu) 100 180
Zine (Zn) 100 200
Lead (Pb) 20 50

(Calculated from graphs of cumulative percent of samples versus logarithm of
parts per million, Appendix VI).

These values apply to atomic absorption spectrophotometry (AAS) data only.
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Table 2

Anomalous Geochemical Stream Sediment Samples, White River Area, South-Central, Alaska.

Map
No.

22
31

50
78
84
93

109
123
129
132
148
152
190
195
206
210
213
214
218
238
239
240
241
244
247
252
280
290
293

297
303
329
338
340

Important Anomalous Elements;
valueg in ppm (AAS unless
noted Spec.)

Cu

Cu

Cu

Pb

Zn

Pb

190

195
190
240

55

210

55

Cu 1000

Remarks and Possibly Significant
Asgoclate Elements; values 1in ppm

(Spec. unless noted AAS)

vV 500

Zr

500, La 50

vV 500

2r
ir

La

500, La 50, Nb 50

1000, La 50, Nb 50, V 1000,
Zn 90 (AAS)

50

V 500, Cu 500, Pb 50 (Cu 75 ppm

by AAS)

vV 500, Zn 500
Lake head sediments

Co
Sr

Sr
Sr
Sr
Sr

La
Sr
Nb
Nb
La
Nb
Zn
Nb
La
La
La
La
La
Nb
La
Nb
Nb
Co

Nb
Co

Nb
La

100, Cu 160 (AAS)

1000 Possibly assoclated with
nearby andesite (Krauskopf, p 588)

1000

1000

1000

1000

100

1000

50

50, Zn 95 (AAS)

50, Nb 50, Zn 90 (AAS)

50, Zn 110 (AAS)

150 (AAS)

50

50

50

50

50

50

50, Zn 95 (AAS)

50

50

50, Zn 140 (AAS)

100, Ba 2000, Cu 160 (AAS),
Zn 125 (AAS)

50

100, Cu 150 (AAS), Zu 145 (AAS)

50, Cu 100 (AAS)
50



Map

No.,

353
356
371
377
384
418
424
429
438
448
452
457
458
463
465
473
474
475
477
480
485
487
490
491
499
503
507
510
511
513
514
516
517
520
521
522
523
525
528
531
533
534
535
537
538
539
540
543
546
547
558
559
562

Table 2 - continued

Important Anomalous Elements;
valuas in ppm (AAS unless
noted Spec.)

Ag 100 (Spec.)
Cu 200

Cu 215

Cx 2000, N1 500 (Both Spec.)
Co 100, Cr 2000, Ni 500 (A1l Spec.)

Co 100, Cr 5000, Ni 500 (All Spec.)
Co 100, Cr 5000, Ni 500 (All Spec.)

Co 100 (Spec.)

Cr 2000, Ni 500 (Spec.)
Cr 2000, Ni 500 (Spec.)

Cr 2000, Ni 500 (Spec.)
Ni 500 (Spec.)

Zn 200
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Remarks and Possilbly Significant
Assoclate Elements; values in ppm
{Spec. unless noted AAS)

50, Cu 165 (AAS)
50

50

50

La 100, Nb 50

B 100

Sr 1000

Sr 1000
Questionable analysis
Co 100, Nb 50

Co 100

Nb 50

Nb 50, Cu 175 {AAS)
Nb 50, Cu 145 (AAS)
Nb 50, Cu 145 (AAS)
B 100

Sc¢ 100

Nb 50, Cu 135 (AAS)
Sc 100, Sb 1000

Sc 100, Sb 500

Nb 50, Cu 100 (AAS)

FEFE

B 100

B 100

B 100

Co 100

Co 100, Cr 2000, Zn 115 (AAS)
Co 100

B 100

B 100

Nb 50, Cu 130 (AAS)
B 100

Nb 50, Cu 150 (AAS)
B 100

B 100

Nb 50

Co 100, Cu 130 (AAS)
B 100

Ba 2000

Ba 2000, Zn 170 (AAS)

Ba 2000, Mo 50

La 50

La 50, B 100

La 50

Nb 50, Cu 105 (AAS)

Nb 50, Cu 110 (AAS)

Nb S0

Nb 50, Cu 110 (AAS), Zn 100 (AAS)
B 100, Cu 120 (AAS)



Table 2 - continued

Important Anomalous Elements; Remarks and Possibly Significant
Map values in ppm (AAS unless Associate Elements; valugs 1n ppm
No. noted Spec.) {Spec. unless noted AAS)
564 Nb 50, Cu 120 (AAS)
567 Nb 50, Cu 110 (AAS)
568 Nb 50, Cu 135 (AAS)
569 Nb 50, Cu 135 (AAS)
570 Nb 50, Cu 130 (AAS)
571 Nb 50, Cu 140 (AAS)
572 Nb 50, Cu 145 (AAS)
573 Ba 2000, Zn 170 (AAS)
574 Ba 2000, Zn 160 (AAS)
578 Nb 50, Zn 175 (AAS)
579 Nb 50, Co 100, Mn 5000, Cu 130 (AAS)
580 Co 100, Cu 130 (AAS)
582 Nb 50, Cu 100 (AAS)
583 Nb 50, Cu 140 (AAS)
585 Zn 260 Ba 2000, La 50
S86 Co 100, Nb 50, Cu 120 (AAS)
587 Co 100, Nb 50, Cu 135 (AAS)
589 Co 100, Cu 115 (AAS)
590 Co 100, Cu 95 (AAS)
591 Zn 250
592 Zn 250
593 Ba 2000, Cu 100 (AAS), Zn 125 (AAS)
594 Zn 210
595 Zn 260 Ba 5000, B 100
596 Zn 280 Ba 2000, B 100
597 Zn 240 Ba 2000
600 Ba 2000, Cu 95 (AAS), 2n 140 (AAS)
604 Nb 50, Zn 170 (AAS), Cu 95 (AAS)
605 Nb 50, Zn 165 (AAS), Cu 95 (AAS)
607 La 50, Cu 115 (AAS)
617 Cu 195
623 Cx 2000
628 Zn 210
633 Ba 2000, Zn 125 (AAS)
636 Nb 50, Zn 130 (AAS)
637 Zn 220
638 Cr 2000, N3 500 (Both Spec.) Cu 110 (AAS), Zn 120 (AAS)
639 Ni 500 (Spec.)
640 Nb 50, Cu 130 (AAS)
642 V 500, Cu 135 (AAS)
643 Zn 280 Nb 50, Cu 145 (AAS)
644 V 500, Cu 145 (AAS)
645 Co 100, W 50, V 500, Cu 145 (AAS)
647 Nb 50, Cuv 135 (AAS), Zn 130 (AAS)
648 Nb S0, Cu 140 (AAS)
649 Nb 50, Cu 105 (AAS)
652 Ra 2000
653 Mo 50
659 Ba 2000
665 Ni 500 (Spec.) Cu 110 (AAS), Zn 140 (AAS)
668 Co 100, Cr 2000, Ni 500, Cu 90 (aAS),
Zn 120 (AAS)

670 Ni 500 (Spec.) Cu 95 (AAS), Zn 95 (AAS)
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Table 2 - continued

Important Anomalous Elements; Remarks and Possibly Significant
Map values in ppm (AAS unless Associate Elements; values in ppm
No, noted Spec.) (Spec. unless noted AAS)
675 B 100, Zn 130 (AAS)
676 B 100, Zn 130 (AAS)
677 B 100, Zn 165 (AAS)
679 Ba 2000, Zu 100 (AAS)
682 Ba 2000, Zn 165 (AAS)
684 vV 500
685 Nb 50
692 B 100, Zn 165 (AAS)
694 B 100, Zn 140 (AAS)
696 Nb 50, Zn 100 (AAS)
699 B 100, Zn 150 (AAS)
704 Ba 2000, Zn 135 (AAS)
715 Co 100
728 Cu 220
736 Ni 500 (Spec.) Small dike (?)
737 Ni 500 (Spec.) Co 100, Cu 165 (AAB)

The following abbreviations are used in this table:

1l

AAS atomic absorption spectrophotometry

Spec. = semiquantitative spectrographic analysis
ppm = parts per million

Cu = copper

V = vanadium

Zx = zirconium

La = lanthanum

Zn = zinc

Pb = lead

Co = cobalt

Sr = strontium
Ba = barium

B = boron

Ag = sllver

Sc = scandium

Cr = chromium

Ni = nickel

Nb = pioblum

Sb - antiwmony

= molybdenum
= manganese
= tungsten
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Table 4 25

Copper Detectability of Heavy Metals Field Test and Specific Copper
Field Test for Copper Values above Threshold (100 ppm), White River
Area, South-Central Alaska

Total copper by AAS (ppm)

Number of times the heavy metals field
test and specific copper field test
reported greater than 5 ml dye for three
copper values above threshold, divided by
the number of samples contalning these
copper values as measured by AAS

Heavy Metals Specific Copper
. Field test ratio Field test ratio
+100 ppm (threshold) 19/101 = 0.188 56/101 = 0.555
101 samples
+150 ppm (possibly anomalous) 5/22 = 0.228 16/22 = 0.727
22 samples
+180 ppm (anomalous) 1/8 = 0.139 7/8 = 0.875
8 samples
Specific Cu fleld test ratio 6 -

divided by

Heavy maetals field test catio

3 L
21
l N
0 100 200 300
ppm Cu (Total by AAS)
Abbreviations used in this table: ppm = parts per million ml = wmillilitexrs

AAS = atomic absorption spectrophotometry



Map No.

Table 5 Analytical Results(l), Results of Field Test(2), and Field Data.,

Stream Sediment Samples, White River Area, South-Central Alaska

8
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69724 NA  15C 2C 155 2¢CC 1Cc0 20 MNC SC 1C6CC 2C 1CCC *1.C 2C 2CC 2c¢C 1c 2
69T25 NA  19C Zc &5 2CC 100 2C N 20 2c¢ 2C 1CCC s560C 5 S0C 5¢CC 1C 1
69126 NA 8¢ 2C eC 1CC 1CC 1C NC 2C  2C¢ 5C 1CCC *l.C 5 5CC  2¢C 1c NT
&ST217 NA 145 15 55 2CC 1CG 20 NC 5C  2CC ZC 1€CC 5CCC 1c 5CC  2CC 1¢ ND
65T280 NA 3c 1C 4C 20 100 10 NE 5C 5CC 2C 1CCC *1.C Ic 5CC 2CC N 1
69729 NA 18¢ 2C ic LY} NA NA hA Y] Y] NA NA NA NA N N NA hA NA hA
€973C NA 19¢ 2% 75 2ce 1CC 2cC nC 5C  5CO 2C 1CCO 5C0C 1C 5CC  2CC 1C NC
69731 NA  24C 4C 85 2CC 1Cc0 20 NE 5C 10CC 2C 2¢CC *1.C 1C 5CC SCC A ND
69732 NA 17¢C 15 €5 2CC 1C0 20 AT 5C  2CC 2C 1€CC 5COC 1C scC  2CG 1C 1
69733 NA 155 15 &C  2CC 1o 10 rC 5¢ 2¢C 2C 1CCC 5CCC 1¢ St acce ic 1
69k22 NA &6C 2C aC 5C 2C0 1c AC 2C SC 1C 1CCh 5CCC sSCC  5¢CC 1C A
€5H21 NA 4C 5 e8¢ 5C 160 1c AE 2C  2CC 2C 1cce scec 5CC SCC AT AC
&9E20 NA 55 15 15 2C 1CC 5 AN 2C 5C 1C 1€CC #1.C 5CC  SCC N NG
69+19 NA 5 2C ac SC 1c0 2¢ A 2C  sCC §C 1CCC 5CCC 5C¢ sScC N 1
69k18 NA &6C z5 9C 5C 1C6 1C A 2C 5C 1C 1¢CC 5CCC 5CC  2CC 1C 1
69K17 NA ¢ 25 S5 5C 1¢C 20 AL 2C  2¢¢C 2C 1cce scoc 5CC 5cCC N N
€SR16 NA 7C 15 45 2¢ 2C0 1C A ¢ 1CC 1C 1CCC SCCC 1 5CC 5CC 1C 2

1ce 1C A 2¢  2ce 2C 1€CC 5CQC
26C 1C NC 2C 1cc 2C 1CCC #*1.C
2C0 20 1 5C 10CC 5C 2ccc Na
Lce 1¢ nC 2 2CC 5C 1CCC sCaC
2CC 5 NG 20 5¢C 1C 1CCC S5C0C
NA N& LY NA N2 LY NA NA
1co 1¢ AT 2C¢ 1C¢C 2C 1CcG scccC
1CC 1c N 2C 1c¢ 2C 1CCO 5CCC
1co 5 A ¢ 5C 2C 1ceo scoc
1CC 10 A 2C  5C¢C SC 1€C0 5C0C
2CG 5 AC 2C  2¢c 20 1CCC *1.C
10¢C 10 A 2¢ 1ce 2C 1CCO s5CoC
200 1C AE 5C  2CC 2¢ 1CCO #1.C
1ce E nC 20 1co 2C 1CC0 sCCC
1¢0 1C N 2¢  sCC §C 1CCO0 SCOC
1co 5 NC 2¢  1c¢ 2C 1CCO 5CCC
1¢0 10 AL 5C 2cQ 5C 1€C0 560C
1ce 16 N 20 2C¢C 2C 1cC0 5CcC
1CC 20 AC 5C  s5CC 5C 1€CO 5C0C
1cn 5 N 2¢  2c¢ 2C 1CCO 5cCcCC
1C0 10 AC 2C  2¢C¢C 2C 1CCO 5€CC
1¢0 5 N 2C  2cC 2C 1¢cC 5¢cc
1c0 1¢ NC 2C  2GO 2C 1C0C SCCC
1¢C 1C A 26 2C¢C 2C 1CCO sccc
hA NA nA LY N LY KA NA
1¢a 5 NC 2¢  2C¢C 20 1CC0 20CC
1cC ic N 2¢ 2¢¢ 5C 1CCO 5CO¢C

5CC  5CC AC N
5CC 5CQ 1C 1Y
5CC 2cCC 1¢ S
5CC  SCC A 1
50C 5cCO 1C NC
NA NA LY ] NA
5CC 5¢C 1C L
5CC 5CO L1 1
5CC SCO 1¢ ND
50C 5CC 1c NC
5CC  scCC 1C NC
5CC  SCC 1% NC
5CC 5CC N NC
8CC  SCC 1C 1
5CC 5CC AT NE
5CC 5CC 1C ND
50C 5CC NC ND
5CC 5C¢ 1c 1
5¢C 5CC 1C 1
5CC  5CC 1C NC
5CC  SCC LY NC
5GC  5CC 1C NG
5¢C 5CC NC 1
5CC  5(€C NC 1
NA AA LY NA
5CC  5CC 1C ND
5CC  SCC ic 1

€9F15 KA 5C 2C 8% 5C
€9KH14 NA 7C riv $5 1CC
€9K13 NA 4C 15 sC sC
€912 NA 4c ¢ 1C 5C
659F11 NA 5C 15 55 5¢C
69K1C NA &5 ElS es NA

69+9 NA 45 15 65 5C

69E8 NA 55 2C &5 5¢C

69F17 NA 55 15 g5 5C

6%F6 NA 4c 1C 6C 5C
69HS NA 4C 1c 75 5¢C
€9H4 NA 4C 15 c 5C
69H3 NA s 15 8¢ 5CC
69743 NA 6% zC 85 5¢C
69742 NA €eC 2C es 5C
€9741 NA 6C zC ac 5C
65740 NA 5C e 25 5¢C
68739 NA 6C 25 1C¢C 5C
657138 NA TcC ¢ 1CY 5C
65737 NA 5¢C 2C tC 5¢
£9T3¢ NA 6C 25 sC 5C
69735 NA 7C 15 qcC 5¢C
6SF28 NA 5% 2¢ 85 5C
59H53 NA 55 c &C 5C
69T44 NA NA hA NA Na
69745 NA €= 2C 55 19
€97417 NA &5 iC S5 5¢

~

>

F RN ORIV OV AN O VU AU D ANV E AR ANPONDNAN NN RO R ADCA R NaN
z

~

z

2
VMNUNRNNDRNNRNUOAIRNNENNNRNORNNNNRNN VN ORI RNRNNRORNRNRNRNN R DR DGR - T

69748 NA 45 1C 65 5C 1co 10 nC 5C  5CC 5C 1CCO *1.C 1 5CC SCC L3 1
€5T49 NA 58 2C S5 5¢C 1C0 1¢ NC 26 2C¢ 5C 1CCO 5CCC 5CC 5CC 1C 1
€9750 NA eC 2C 3] 5¢C 1¢0 10 LY 2C  2¢c 2C 1€CG 5COC 5CC  scC Y7} 1
€ST52 NA ec ¢5 13C 1CC 1C0 1C AC 2 2C¢ Z2€ 1CCO 5¢CC LI T g 1C 1
69r61 NA 4C 15 SC 5C 5C0 10 1 5C LCCC 2C 1¢0C N8 1 5CC S¢C 1C 2
&9HEC NA N& LY.} NA NA A NA ha Na AA NA NA NA N N N NA NA KA NA

5CC  s5¢0 1C 1
£3H58 NA 5C 15 15 5C 1¢o 5 AT 2¢  1cCC 2¢ 1cce s50cCC 5CC SCC tc NO
68157 NA 5¢C & B¢ 5¢ 1¢C 1¢ aC 2  5cCC 2C 1C00 scoC 5CC  5CC N ND
€9H56 NA SC 15 a5 5C 1¢c0o 1¢ AC 2¢ 1cc 2C 1¢QC s5cCoC 5CC 5CC 1C 1
£8T55 NA 25 1C 55 2C LcC 1C AL 5C 5CC 5C 1CCC *1.C 1 5CC  SCC N 1
69754 NA 5 1C &G 2C 1ce 5 NG 2¢  2c¢ 2C 1CCC 50CC 50C 5CC 1C MC
69753 NA 45 18 15 5C 160 16 AL 50 5CC 5C 1CC0 *1.C 1 5CC  5CC LYY 1
6Gk44 NA 15 1C 5C 5C 1C0 5 NC 2C 1¢¢ 2C 1C00 500C NA SCC 2(C 1c NC
65+37 LY ¢ 1c &C 2C 2¢0 5 A 2¢ 1CC 2C 1¢co sccc NA SCC 2CC 1c NC
65k38 NA  11C 15 G5 5C 2¢0 5 hC 2¢ 1ce 2C 1C6C 5¢0¢C NA  SCC 2C0 1¢ 1
6GF35 NA 125 15 55 2C tco 10 AC 5C 1CC 5C *¥1.0 2CCC 1 C. 2 5CC 2(cC 13 1
€Sk 36 NA  13C 15 €5 1CC 2¢0 10 NC 2¢ 1C¢ 2C 1CCo 5C€0¢ NA  5CC  2CC 1C hC
69H4C NA NA hA KA NA NA AA Na LY. LY NA NA NA NA N NA NA kA LY} NA
€9123 NA 4¢ 1C 8C 5C 1ce 20 AC 5C  5CC 5C 1CCC #*1.C 10 5 5CC 2ce 1C 1
69H24 NA 5% 15 15 5C 1co 5 3 5C  2C¢C 2C 1CCO s506CC 5 2 5CC 2cC 2¢C ND
65F25 NA 45 2C 125 5C 1¢0 10 A 56 1CC 2C 2CCC *1.C 1C 2 5¢C 5cCC L3 ND
&9K2¢ NA 5 1T 85 20 2C0 10 N 20 1CG 2C 1C6C 5C0C 5 NAa  5CC  5CC 1C ND
65127 NA 4C 1c a5 2C 1c0 1C A 2C 2ccC 20 1CC0 #1.C 5 2 5CC 2C¢C AL NC
69734 NA 1C 1C €5 5¢ 1co 5 AC 2C 160 5C 1€00 500C 5 2 500 2cC AL NC
&9H29 NA 9C 1C ¢ 1¢c 1C0 S AE 5¢ 2cc 2C 1CC0 5¢CC 5 NA  SCC 5CC 1c ND
6S+32C NA -39 1C 6C 1CC 1ca 10 NC 56 2C0 2C 1C0C *1.C 1¢ 5 S0C 2CC N ND
69K31 NA 4C 5 55 2¢C 1Cce 5 NE 2¢ 1cc 2C 1CC0 s5Ccc 5 NA  S5CC  5CC 1c 1
€9+32 NA 2¢C 1C 4C 2¢ 1¢0 1C AD 5C  2C0 2C 1CCO *1.C 1c 5 50C 5CC AC ND
EGH34 NA 4c 1C 155 AA NA NA A NA LY. NA NA NA NA N NA N& NA Y] NA
€535 NA 2¢C zC 3c 1c 1¢co 1c L1 1c 2C 1¢ 500 26¢C 10 Ca. 1 1cc 5C NE 1
65F43 NA 45 15 75 2C 1Co 5 NC 26 2¢cC 2C 1€C0 sCOC 2 C. 1 2¢C 2c¢ A KNE
69F42 NA 5 €5 11¢C Y] NA NA NA N2 NA NA NA NA NA N NA Na NA NA NA
65H32 NA 2C 1C 4C 1C 1c0 5 NG 2C sC 2¢ 1€QG 500¢ 2 NA SCC 8CC 1C v
69F41 NA 3cC 1C 5C 2C 2C0 5 LY 5C 1c¢C 2C 1CCC *1.C 5 NA  SCC S5CC 1C 1
69+70 NA 5% 18 5 5C 1C0o 10 NG 50 20¢C 2C 1€CC *1.C 1C 50 2¢¢ 1C (34
69HT1 NA 45 15 €5 2¢ 1C0 5 N 2C  2¢c¢ 2C 1C00 *1.C 5 5CC  Ss(CC 2C AD
€SHT2 NA 4C 15 55 2¢ 1ce 5 NG 1c 1co 2C 1CCC *).C 5 5CC  SCC 1C 1
69673 NA  16C 2¢ S5 2CC 1C0 5 AD  1CC  2CC S5C 1CC0 500¢C 10 5¢C  2cCC 2¢ NC

69H14 NA NA LY.} NA hA
69F45 NA 85 25 SC  1cCC
6GF 46 NA 14 2¢ SC 1CC
69h47 NA NA LY. NA NA
69k48 NA 9C zC &5 1CC
£G9¥49 NA ER 1C 55 s¢
6S+50 NA 5 1c ic 2C
69+51 NA 35 1C 55 5C
€9KH52 NA 25 1C 5C 5¢C
€E5T46 NA €5 c 55 1CC
£€9751 NA 55 2¢ g5 1IccC
65h€62 NA 35 1C 1CC 2C
65he3 NA 2% 1C 25 2C

NA NA NA NA LY. NA NA N& NA
1Co 10 3 5C 5CC SC 2CCC *1.C 1c
2C¢0 A AC 5C  5¢C0 5C 2¢C0O *1.0 5
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200 SCC 2¢ ND
5¢C scC 2¢ NG

k3
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2¢0 5 AL 5¢  5CC 5C 1CCO 5CCC 5
1co 10 AC 50 500 1CC 1CCO *1.C 1C
1ce 5 A 20 2ccC 5C 2Cc0 5¢CcC 2
1¢0 5 NC 5C  5CC 1CC 1€CC *1.C 10
2C0 5 KC §C 1GCC 1CC 1CCC *1.C 5
1¢o 10 ND SC  5CC 5C 2CC0 #1.C 1C
1C0 10 AL 5¢  5CC 5C 1C0C *1.C 10
1Co 5 ND 20  2CC 2C 1Cco s5C0¢C 2
1C0 5 AL 2C  sCC 2C 1CCC *1.C 5

5CC SCC 2¢ ND
5CC SCC AL ND
50C 5CC 2C KD
50C 5C0 AC ND
5CC l1cco L3 1
SCC  5CC 1C 1
SCC  5C0 A 1
5CC  5CC 1C ND

o
%
|
1C
ic
2¢
2C
1C
NA
2C
1c
2¢
20
2¢
5C
2¢
2C
1C
2C
2C
2¢
2¢
1C
2¢C
1C
Na
2¢C
2¢
2C
2C
2¢
1C
5C
2C
2C
2C
2cC
2C
2C
2¢
2C
2C
2¢C
2¢
NA
1c
2¢
1C
2¢
2¢C
SC
1c
NA
69h58 NA 5C 15 8% SC 2C 1eo 10 A 26 5CC 2C 1CCO 5006

1C
2¢
2¢
2C
2¢
2C
1C
1¢
1c
1C
ic
A
1C
2¢
1cC
1C
1C
1C
2¢
1c
2C
1C
NA
1C
1C
NA
1c
2¢
1C
2¢
2C
2c¢
Y]
2C
1C
Na
1C
1C
1C
1C
2¢
2¢
2¢
1C
2C 5CC  5(C (3] 1
1C

2C

2cC

2¢

2C

2¢

2¢

2¢C

1C

6964 NA 15 1C c 2C 1¢C 5 NC 2C  2cc 2C  5C0 sCCC 2 5CC SCC 1C ND
69H54 NA 5% 1C 6L 2C 1¢co 5 AC 20 5¢¢ 2C 1CCO *1.C 5 5CC 5CC 1C 2
69H55 NA ac 1C 55 5¢C 1C0 ¢ NC 5C¢  5CC 2C 1CCO *1.C 1C 5CC 5CC N NC
€9T56 NA 4C 1¢ &C 2C 1¢o 5 ND 2G 260 2C 1C00 5¢ece 5 5CC  5CQ 1¢ NC
69757 NA 3¢ 1C 19 2¢ 1ce 1¢C N 5¢  SCC 5C S5C0 *1.C 5 5CC  5CC AT 1
69758 NA 3c ic [39 2¢ 1CC 5 AL 2¢  2¢¢C 2C 1€C0 scac 5 5CC 5CC 1cC ND
69159 NA ac 1C 55 2¢ 1Co 1c AE 5C  5(C 5C 1C(CC *1.C 5 50C 5CC N NC
69160 NA 3ac 1C &C 2¢ 1CC 5 AC 2¢  2¢o 20 1€CO0 500¢C ] 5CC  5(C¢C 1C 1
€STE1 NA 2C 5 5C 2C 1¢0 5 NC 2¢ 2¢0 2C 1¢CC 5C0C 5 5C{  SCC 3% L33
697¢2 NA NA hA NA NA Na AA LY KA Né LY N NA NA NA N N Na NA LY ] NA
€5763 Na 5 1c 55 2¢ 2C 1C¢C 1c LYY 2C  SCC 2C 1CCO 5006 5 500 SCC AC NG
EGTE4 NA 5 1C 15 2¢ 2C 1c¢0 5 A 26 2cC 2¢ 1cCe sCCC 5 1cCC 1ccc 1C NC
€SI NA 3C 1¢ 15 20 2C 16 1c AN 2C  5CC 2C 1CCO *1.C 5 5CC  5CC 1C NC
65166 NA 2% 1c 5¢C 2¢ 1C 1Cc 5 AL 20 2CC SC  5C0 SCCC 5 5CC 5(C AC 1
£9T91 NA 3c 1¢ 5C 2C 2C 1Co0 5 NG 26 20¢ 2C 1€¢CO0 5C0C ] 50C 5CC 1C 1
foves v . - “8 2¢C ¢ 1co 5 hC 2¢ 2cCc éC 1cco sece § 5CC  SCC NG 1

Tungsten



Zirconium
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Sediments in Stream Bed In Percent (4)

MIX-—CRTS
VIX-~CR1S
VIX=~GRTS

MIX--CR75
PCR+ANYG VOL
¥ IX--CRSC
MIX-GRI5+
MIX-~CRES
MIX-=CRES
MIX--CRES
MIX

FIX

vIiX

MIX

MIX

MIX

MIX

KIx

MIX

¥IX

MIX

MIX

MIX

FIX

¥Ix

FIX

PIX

MIX

MIX

= X

FIXEC GR

MIXEC GR

PRECCM GR

PRECCHM CR

MIXED PRECCMINANT GRANITE
PREDC¥ CR

MIX

¥Ix

E MIX

MIX

MIXEC

FIXED PRECCMINATELY GR
VIXEC PRECCMINATELY GR
GR MIXEC SEFIMENTS

ENCT SEEN

CR

¥IXEC PRELCFINATELY GR

GR

PRECCMGRWVINCRMNETASECHVCL
MSECH+CR+VCL

METASEC+VCL+GR

METASECS + VCL + GR
PRECCHMGR4¥ETASECK SCMEVLLS
METASEL + VCLS + GR

GR FIXMETASEED

SEC+V(L

SANC

5C{ GR 5C( ARGL

MIXEC PRECCMINATELY GR WITH CNE THIRC META SEC
MIXEC GR WITH SCME FETA SECS
GRG€E CTHERC4

S8( GR 2( VCLCANICS

MIX

VCL+GR

GRECVCLZC

¥IX GRSC

MIX CGRSS

L2 $3

€01 ARGILLYITE WITH SULFITES
B8C ARGIL,y LITE WITE SLLFICES
SC{ ARGILLITE 5CU GR

5C GR

75 CR 25 SEC

NChE

NCANE LAKE FCLTH SECS

NCKNE LAKE HEAL SECIFEANTS

SC( Gr

6C{ GR 4C{ ARGL £ PETA SECS
META SEC 9C vCLiC

GR+ARCL

ARGL4EASALT4CR

FETA ARGL

FFLS

£C GR SC FETA SECS

GR VCLCANICS FETA SEDS
ARGL+VCL

VCLCANICS ANC META SECS WITH FINCR GR
4C GR 2C META SECS 40 VCLCAMICS
BAS META SECS GR

8AS GR META SECS

150 BAS 1C{ GR 15( META SECS
DARK ARGL

MIXEC PRECCMINATELY GR
MCSTMETA SEC w SCME VCL+GR
GR+META SEC+VIL

GR5C ARGLSC

PRECCH META SEC+Y¥YCL W SCFME GR
METASEC+vCLw SCMEGR

FOSTLYGR

META SEC+CTHER
MIX

FIX

MIX

MIX k META SECS
METASED

PIX

MiXw MWCL SEL

MIX ® META SEU
VCLCANICS ANC META SECS
VOLCANICS ANC META SECS
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28  Table 5 continued
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§ 3 & & 3 & § % 5 ¢ & 8 38 4 & @ 5 4 i 8 8 & &2
114 69793 NA 2C 8 4C 2C 1C 1co 5 NE 2 sCC £C 1CCC 5CCC 5 5€C 5CC 1C NE N ND
115 £9794 NA 2% £ 45 2¢C ¢ 1lce 5 NE 5¢ 5CC 2C 1CCC *1.C 1c 5¢0  S5(C nC 1 NC K.
116 657195 Na 2C 1 45 2C 1C nC 5 AC 26 5CC 5C 1€C0 5CO0C 5 5CC  5CC 1C 1 NE NT
117 69796 N& 25 1C SC 2¢ ¢ 1c¢ 5 AT 2C  scC 2C 1CCC #l.C 5 5C¢L  5(CC NC 1 NE NC
118 697s7 NA 25 1c 45 2¢ 1¢ 1c¢0 5 N 2C  5G¢C 2C 1¢CC 506C 5 5CC  5CC 1C 1 NE NC
119 €9798 NA 25 ic 5C 2C 1C 1co 5 AC 5C  s5CC 2C 1CCO #1.C 5 £CC 5CC NE AC NC NE
120 6ST116 NA 2C 1C 35 2C 1¢ 1cc 16 nC 5C  5CC 5¢ 1¢CC 5CCC 5 5CC  5CC A 1 NG NI
121 65711g NA 28 ic 4C 2¢ 1¢ 1CO S N 2¢ 2¢O 2€ 1TCC stoc 9 5cC  s€C LY NE NE NC
122 €STEC NA 2C 1C &C 2¢ 2¢ 1co 2¢C N 5C 1G6CC  1CC 1CCO #1.C 10 5cC SCC N 1 NC N
123 49781 NA 2C 1C ic 2C 2¢ 1cc b LY 2C  2Cc 2C 1CC0 s5CCC 5 1¢G6C 1¢CC 1 1 NC N
124 665782 NA 45 15 55 2C 1¢ 1ce 5 AC 5C SCC  2CC 1€CQ *1.C 2¢C  2c¢C AC ND NC NC
125 69783 NA 2C 1¢ ¢ 2C 2¢  1Co 5 nC 2¢  2cC0 € 5CC 560C 1ceC rccce 1C NT NC NC
126 &6STE4 NA 1% 1€ [ 1¢ 20 1CC 5 L 20 2CcC 20 1CLe 500¢C 5CC BCC [y M NC NE
127 €ST9¢C NA 2¢ 1C C 2¢ ¢ 1cce 5 L} 2C  s5CC 2C 1CCC *1.C 1 1¢cC 5CC LY 1 NO NE
128 697€9 NA 2C 1C €5 2C 1¢ 1€0 A N 2C 1¢¢C 2C SCO f5CCC sCC SCC 1C 1 NG NC
129 ¢STe8 NA 2¢ 1C 1C 2¢C ic 1co 5 AC 2¢  2¢¢ 2C 1Cce sccec 1CCC 1CcC 1C NG NC NC
130 ¢97T87 NA 15 1C €C 2C 1¢ 1€ 5 AL 2C 2cc 2C  SCQ 50CC 5¢C  sCC 1C KT NC NE
131 65786 NA 25 5 59 2C 1C 10 5 L3 5C 1Cce 5C 1CCO *1.C 1 5CC 5CC LN 1 NC NC
132 69785 NA 18 1C 65 1C 1c 1co NC NC 2C¢ 1ccC 1C  5C0 $CCC 5CC 1ccC 1C AC NC NC
133 &Ske1 NA 3cC 1C eC 2C 1c 1¢¢ 1¢ ANC 5C  5CC 2C 1CCC *1.C 50C 5cCC AC 1 NC NC
134 69h68 NA 4C 1C 2 2C 1¢  1c¢ 5 N 2C  5CC 2C 2¢CC sccc 5CC  2CC L3S LY NC NC
135 €SE66 NA NA LY AA1CC 1c 10 10 N sC  SCC 5C 1CCC *1.C 5¢C  2CC 1C 1 1C NC
136 €9K65 NA 35 1c ES 5C 1c 1d0 10 A 5C 10CC 2C 1CC0 #1.C 5CC  sCC 1c 1 NC NC
137  6SHES NA  15¢C 20 l4C tcC 2¢ 1co 5 A 2C  1CC 2C 1CCC 5€CCC . 2¢C 2cc 1C rnE NC NC
138 £ST7S NA  1C5 Z¢ 11C 1cC 2¢ 1cc 5 NC SC  2CC 5C 1CC0 5CCC 5CC  5CC 1C NG NC NC
139 65778 NA NA hA NA NA LY NA NA NA NA LY LY LY.} NA N N N LY LY LY ] KA NA NA
14C  £9777 NA 4C zC  Hic 5C 2¢ 1cCo 5 NC SC  5CC 5C 1CCO *1.¢C 5¢C  2ccC 1c NO NC NE
141  €97¢€7 NA 5 1C 55 2¢ 1C 1¢0 10 NC 2¢  2cc 2¢ 1¢C0 5CoC 5CC  5CC L3 nD NOC NE
142 69768 NA 45 15 S5 SC 2¢ 1C0 1C AC 2C 5CC 5C 1CC0 5CCC 5CC  sCC 2¢ 1 NEC NC
143 €97¢9 hA 45 15 8 5C 2¢ 1¢C 10 M 5C 5CC 5C 1CCO *1.C 5CC  5CC 1C 1 NC NC

NA NA KA
NAOMA O ONA KA RA NA
50C SCC 1C 1 NC A
5CC 5CC  1C  ND NO  NC
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=
z
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144  €STIC NA 56 15 15 AA hA AA NA NA NA ha LY NA NA
145 69771 NA 45 15 €5 AA LY hA NB LY ] NA na Na NA
146 6971712 NA 2C 1C 15 2¢ 2¢ 1c¢ 26 NC 2C  5CC 5C 2CC0 *1.C
147 69773 NA 2C 1€ 135 2C 1C 1cQ 1C A 2C  2c¢¢C 8C 2C00 =CoC
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€ 5
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2 5

2 5

2 5

§ 5

2 5

5 2

Z 2

€ 2

1 2

2 2

2 5

1 2

z 5

1 2

5 5

1 2

2 5

2 2

z 5

é S

Z 2

Z 2

Ll L]

2 2

Z 2

z 5

z 2

A A

A A

2 2

1 2
148  6ST74 NA 2¢ 1 zIcC LY. Na hA KA LY Y] A NB LY NA NA nA NA NA hA N2 NA NA NA
149 £9T175 NA 55 5 115 SC 2C 1ccC 5 KnC 5C 5CC 1€C 1C00 5CCC 10 2 2 1ccC  2cc 2C NC NC NE
150 €416 KA 45 15 1¢ 5C 2¢  1co 5 nC 2¢  2C¢ 5C 1CCC 5CCC s 2 1 1¢ecC sce 2C 1 NC wC
151  €97S9 NA 2% 15 55 2C 2C nC 5 N 5C  5CC 5C 1CCC *1.C 9 < 5 1CCC  5CC 1C 1 ND NC
152 6971C0 NA 2% 1C 5C 2C 1¢  1ccC 5 A 2 5CC 20 1CCC *1.C 5 2 5 1¢cC 5CC 1¢ 1 NC NC
153 697101 NA 25 5 5 2C 1C 132 5 N 2C  2ce 2C 1CeC s5eCC 5 3 5 1CCC  5CC 1C ND N NC
154 657102 NA 2t 1C &C 2C 2C 1CG 5 hC ¢ 2¢¢ 2C 1CCG *1.C 5 2 5 5CC 5(C A 1 NC NG
155 6571¢3 NA 2% 1C 55 2¢ 2¢ LY 1C NE 20 2C¢C 2C 1C00 $00¢ 5 £ 5 1{ct 5CC 1t KT NC NC
156 69T1C4 NA 28 1C 55 2¢ 1¢ 1Cc0 1C N 2¢  scCcC 5C 1CCO *#1.C 5 z 5 1€CL  5¢C0 1C NE NC NC
157 £ST1CS hA 2¢ 1C 55 2C 2¢ AN 5 A 2¢ 5CC 5C 1CC0 5C0Q¢C 5 € 5 1€CL  5CC 2C 1 NC NLC
158 697106 NA 5 1C éC 2¢ 1 1Ce 10 nC 5C 1CCe SC 1CCC *1.C 1C < 5 1CcC  SCC Y3 1 NC AN
16C 6ST107 NA ac 1C 15 5C 1¢ 1¢0 1C A 20 5¢¢C 5C 1CCC *1.C 5 H 5 1CCC  S5¢C 1C 1 NC NC
161 651108 NA 2C 1l sC 2C 1L 1C0 1c [3H 20 5CC  1CC 1CCC 5CO0C 10 5 5 s¢C 5CC A NG NC NC
162 6S71C9 NA 25 1C 5C 2¢ 1¢  1¢0 5 NG 2 2¢c SC 1CCC 5CGC 5 5 5 1€CC  SCC 1C 1 NC NEC
163 6ST110 NA NA NA NA NA NA NA NA NA LY hA LYl NA NA NA NA NA NA NA LY NA NA Na
164 €9T111 NA 2¢ 1C 45 2¢ 2¢  1C0 5 L 2C  2C¢ 5C 1C¢CC 5C0C 5 £ 5 1CCC  5cCC LC 1 NE N
165 €9T112 NA 2C 1c 45 2¢ 2C 1cc 5 A 20 5C0 5C 1CCC 5CCC 1C £ 5 5CC 5CC AC nC NC NE
166 697113 Na 2t 1C 5C 2C 5C 1cC0 NC N 2¢ sCcC  ICC 1Cce scece 1C € 5 1CGC  5CC AL KD 100 NE
167 69K7¢ NA 25 15 18 1c 2C 1.0 5 AC 1c 2cc 2C 1CCO0 *1.C 5 2 5 1CCC  5¢CC 1C ND N NT
168 65T114 NA 2C 1C 4C 2¢ 1¢ 1C0 5 AL 5C  5CQ SC 1CCC 50CC 5 5 5 5CC 5CC nC 1 ND NC
169 6ST115 NA 25 2c 4¢ 2¢ 1¢C 1c¢ 5 NC 5C  5CC €C 1€C0 SCeC 5 b 5 5CC 5CC N 1 N NC
170 &9r78 NA 3c 1c 45 2C 2¢ 1ccC 5 L3 2C  5€0 2C 1CCO *1.C 5 < 5 5CC 5CC N ND NE N
171 69717 NA 25 1C 4c 2¢ < 1co 5 A 56 5(CC 2C 1CCO *1.C 5 € 5 5CC SCC N 1 NE NT
172 657117 NA 25 zC 6C 2¢ 2¢ N 5 AC 2¢ 2cce 2C 1€C0 5CGC 5 1 2 scC  5(CC 1C 1 NC NC
173 67118 NA £ 15 55 2¢ 1¢ 1¢0 16 NG 2 2c¢n 2C 1CCC 5CCC 5 2 1 5CC SC¢ 1C 1 N NC
174 65712¢ AA 2% C £C 5¢C 2C 1iCO 1C L1y 2¢  2c¢ce 2C 1¢cCco scoc 5 2 2 scC sCC tc 1 ND NC
175 657121 NA 2¢ 15 55 2¢ 2¢ hC 5 K 2C  2CC 2C 1¢co s56CC 5 2 2 5CC 5CC 1c AL NC NC
176 €ST1122 NA 2C ¢ 55 2¢ 2C¢  1C0 1C AC ¢ 2C¢C Z2C 1CCC sccce 5 2 2 5CC u»(C 1C 1 NC NC
177 657123 NA 2% 1% (L] 2C 2C 1€0 20 NC 2C  5C¢ 5C 1CCO *1.0 1C 2 1 5CC 5¢CcC 1c 1 NC N
178 €9FK91 NA 25 15 6C 2¢ 1¢ 1¢o 1c AT 2 2¢O ¢C 1CCO 5CCC 8 2 2 5CC 2CC 16 ND NC NE
179 697124 NA 2¢ 15 45 2¢ 2¢ 1c0 5 AC 2¢  2¢C 2C 1Cce *1.0 5 2 2 5¢C 5CC 1C 1 NC nNC
180 &SHSC NA ac 15 £5 2¢ ¢ 1C0 5 AE 2C  2cc 2C l1cao sccc 5 2 2 5CC 5CC 1c NG N NG
181 657129 NA 2C 1% 45 LY NA NA NA Y] N Y] LY NA NA nA NA ha LY LY N2 NA NA NA
182 69h89 NA 23 15 55 2C 1¢ 1c¢0 1C N 2C  5¢CC 2¢ 1€C0 sCoC 1C € 5 500 2CC Ke 1 N NC
183 69¢+88 NA 3c 15 75 2¢ 1C 2¢¢ b AL 2C  5CC 2¢ 1€¢C sCCC 5 2 2 sCC s5cCC 1C 1 NC AE
184 697158 NA s 1C SC 2¢ 1¢ 1C0 5 AC 1 5C0 2¢ 1CCo 5¢C0 S 1 1 5CC 5¢6 1c AC N NC
185 697157 NA NA NA NA ha LT LY NA NA NA M NB NA NA N& NA NA NA hA N NA NA NA
186 69T15¢ NA 25 1C 55 S¢ 1¢ 1c0 5 %3 5S¢ 2c¢C 5C 1CCC *1.0C 5 H 5 5CC sC 39 ND NC NC
187 657155 NA NA hA NA LY] LY NA LY AA NA LY N NA NA NA NA hA NA LY LY LY ) NA NA
188 697154 NA 35 s 55 5C 1C NC 5 L%} sC  2CC 5C 1CCO SCCC 5 2 5 SCC 5(C N NC N NC
189 697143 NA a5 5 5¢C 5S¢ 1¢ 1C0 5 (3 5C  5CC SC 1CCO 5CCC 1c £ 5 2¢C  sCC nE KL NC NT
196 €97152 NA ac 1C 5¢C 5¢C 1¢ 1Co S N 5C  5CC SC 1CCO #1.¢C S < 5 sCC 1¢cC NE 1 NEC NE
191 657151 NA NA LY.] NA LY LY ] AA NA LY NA A LY. NA NA NA NA NA NA NA LY hA NA NA
192 6ST15¢0 NA 25 1C 5C 2c 2C 1ccC 5 N 2C  1cC0 20 1C00 *1.0 5 Z 5 5CC 5CC AL NC NEC KC
193 657149 NA 2¢ 5 5C 20 1¢ 1CC 5 NC 2¢  2c¢e Z2C 1CCn #*1.C 5 2 2 s5CC 5(CC NE A AT N
194 657148 NA 3C 1C 5C 2C 2C 1CC 5 A 5C 1CC 2C 1CCC *1.C 5 2 5 5CC 5CC LY 1 1C NE
185 697147 NA 2¢ 1€ SC 2¢ 2C 1CO S N 5t 2¢C 2C 1CQC *1.C 1C g 5 5C¢C 5CC N 1 NE NE
196 65T146 NA 2% 1c sC Na NA NA NA LY} LY LY NA NA NA NA Na NA NA NA LY NA NA NA
197 69T145 NA 25 1C (34 2¢C 1¢C 1CC 1¢ A 2¢ 560 1CC 1C00 50¢C 5 2 2 5CC 5cC 1™ ND NC NC
198 657144 NA aC 1€ 12¢ 2C 1¢C 1ccC 5 NE 5C¢ 2CC 2C 1CC0 5C0C 5 2 2 5CC 5cCC N KD 1C NE
199 657143 NA s b 65 5C 2¢ 1C¢ 5 N 5C  1CO 2C 1C00 sSo0QC 5 Y3 2 8cC  ECC A 1 10 NC
20C €97142 NA 2C 5 45 2C 1¢ 1¢0 1C hC 20 2cc 2C 1Cco scec 5 2 5 &5CC SCC 39 1 NC NC
201 €ST141 NA 4¢ ¢ 1cc 2C 1¢ 1C0 5 AC 2C  2Ce 5C 1CCG s0CC 5 2 2 8¢t 5CC 1C ND NC NC
202 €9714C LY} NA NA NA Na N2 AA LV ] L] LY LY.] N2 NA NA NA NA NA NA NA LY LT NA NA
263 6571159 NA 8 5 45 2¢ 1¢ 1C¢ 1C nE s¢ 2c¢ 5C 1CCO *1.C 5 € 2 50C S5CC L3 1 ND NC
204  &9F83 NA 5C 2C G5 5¢C 2C 100 2 L3 5C  5CC 5C 1CC0 CscC 1¢ 2 5 5CC 5CC 1¢ ¢ NC NC
2¢5 69k85 NA 3C 15 &t 5¢C 2C¢ 1C0 2C N 5C  5¢CC 5C 1cce N& ¢ 2 5 2¢C 2ccC 1C 2 1c NC
2C6  69te2 NA 45 25 S5 5¢C 5C 1C0 1¢ hC 1C 1cC 2C 1CCC *1.C 1C K 2 5CC 35(C 1C 1 nC NC
207  €SkEC NA 25 25 55 2¢C 5C 1CC 5 N 1 1c¢c zC 1€CC sccc 5 1 1 scC sC¢ 2¢ ND N N
208 €9r81 NA 58 18 i5 1CcC ¢ 1CC 1c AC 50 5CC 5C 1CCC *1.C 1C 5 5 2cC 2cCc AC NC NC NC
209  &SkFP4 NA (18 2C kS 5C 2¢ 1CC 5 D 1€ 1CC 2C 1CCG *1.C 10 5 2 5CC 5cC¢C ic 1 NG NG
210 €SkBe NA &C 1€ sC 5C 2C¢ 2c¢C 10 5 2C  2¢0 2C 1CCC #1.C 1c < 2 sct sCC 1C 1 NE NC
211 €SHET NA 25 15 &5 5C 2C 1CcC 1C A 5C  5CC EC 1CCO #1.C 1C 2 5 5C¢ 2CcC 1c 1 NE NE
212 69F1S NA kL 2C 5 2C 2¢ 1Cc 1C N sC 2¢C 2C 1CC0 *1.C 1¢ & 5 5CC =(C nC 1 10 NC
213 69T1¢1 NA ac 4Cc  11cC 2C 5C 1ce 10 A 5C  2CC 5C 1CC0 *1.C 5 2 2 5CC 2cC 1C 1 NC NC
214 6ST1é2 NA 2C £5 15C 2c SC 2¢O 1G AL 5C 2c¢e 2C 1CCC *1.C 1c 2 2 5CC sce KO 1 ¢ NE
215 63T17¢C MNA 15 15 €5 1c 2cC N A AC 2¢ 1ce ZC 1LCC 5CCC 5 1 1 sCC 2cCC 1c L NE NC
216 651168 NA 25 1C 58 2¢C 1¢ 1C0 1¢ NE 20 2cce 2C 1Ccec s5¢eC 5 1 1 scl  2C¢ 1c 1 N NC
217 6971€3 NA 3s € eC 2¢ 1C 1<C 5 N 2 2c¢ 2C 1CcC *1.C 5 2 2 5CC 5(CC AC NE NE NC
218 €5T1¢4 NA 25 5 15 2¢ 1C 1C0 1c L1 2C  2¢c 2C 1CCC *1.C 5 2 2 5CC 5(C A 1 NE NC
219 697165 NA 3t 5 5C 2C 1C 1caQ 5 AC 5C 2ce SC 1CCC #1.C S B 2 2¢C 5CC N NE AT NC
22C 6ST1¢66 NA 3c 5 15 2C 1¢ 1co 5 A 2C  2cc SC 1¢CO =C0C 5 2 2 5CL S(C 1¢ NO NE NT
221 69T1e7 NA NA LY AA NA LY. LY rA L] LY LY LY. NA NA NA NA NA N2 LY NA LY NA NA
222 €9T168 NA 3c 5 5C 2¢ 2C 1co 5 [ €¢  2CC 5C 1CCC sSCOC 1c £ 5 5CC 5CC AL NE NC NC
223 6ST16C NA 25 4C 15 2C 1C 1cc 5 2 2 2ce 20 1CCC #1.C 5 Z 1 5CC 2(cC 2C ND NC NC
224 6ST139 NA 25 £ 45 2¢ 1¢ 1ce 1¢ N 2¢  5CC 5C 1CCC *1.C s z EEE-14 G- 1 44 hE A KE NL
225 €S7126 NA 2C 1C 45 2¢ ¢ 1CC 5 N 5C  2(¢C 2C 1CCC *1.C 1¢ £ 5 500 S(C 39 1 N NC
226 €91121 NA H 1c 45 P 1c 1ce 5 A 26 20¢C 5C 1CCe *1.C 5 ? $ 5C( 5CC 1c 1 NC NC
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NCNE
NCNE
NCNE
NONE
NCAF
NCANE
ANC+
NCNE
NCAE
NGANE

ANLP
ANCP

ACNE
ANCP

NONE
NCAhE
ARCL
NCNE
NONE
NONE

NONE
NOMNE
NONE
NCAE

NONE
NCAE
NCAE
NOAE
vCL

NCAE
NCNE
NOANE
NCNE
VCL S
VCLS
NCAE
NCAhE
vOLS
veLs
vetLs
VCLS
VCLS
veLs
NCONE
NCANF
vCLS
VCLS
NCAhE
NOMNE
ANC +
NONE
NCKE
NCNE
NCNE
PCR

PANC
POR

PANC
POR

PANC
PANC
KNOME
veL

PANC
NONE
vCL

vCL

NCNE

NONE
NONE
NCANE
NOANE
NCANE
PANE
PANE
PANC
PAND
NChE

INTR
NONE
NCAhE
NCANE
NCANE
NENE
NCAE
NCNE
NCANE
NCNE
hCAE
NCANE
NCNE
ACRE
NONE
NCAE
veL
vOLS
vir
NCNF
NCAF
NCNE
NCNE
NCNE

Sediments in Stream Bed in Percent (4)

VCLCANICS AND META SECS
PRECCMINATELY VCLCANICS
VCL AND META SECS
VOLCANICS

VCLCANECS

VCLCANECS META SECS
VOL4NMETA ST

VCL+FETA St

META SECS + V(A
VCLh/MINCR META SELC

VELW META SECS
ARE PCR vEL

ANC PLR+V(L
ANC PCR V(L

METASEC+GR+VCL
CR+META SEC+VCL
ARGL4FSELC+GABERC
META SEC+VCL+CR
HFLS

FFLS AFTER ARGL.,
VECETATICA

META SEC+VCL

¥IX » LIGHY SECS

ARGL+MIX

NETASED

¥Ix

NONE

NONE

MIX SEC

META VL

VCLCANICS

VCLCANICS AND META SECS
VCL ANC META SECS
VCOL FETA SECS

VCL META SECS
VCLCANICS

VCL AND FETA SECS
VCL ANC FETA SECS
VOLCANICS AND META SELS
VCL FETA SFCS

VCL META SECS

VCL METASELS

VOL META SECS

VCL META SELS MIXEL
VOLCANICS, MFIAS SELS
VCL+META SFC

VCL FETA SECS

VCL MEYA SFCS
VOL+VETA SEC

vCLS

VOL+META SEC
VCL4PETA SED
VCL+META SEC
VCL+META SEC
VCL+META SEC
VCL+FETA SEC
PCRPH4VCL4FETS SEC
VOL + META SELC
PLCRPH4VOL+FETA SEC
YEL+META SEC

PCRPH META SEL VCL
VCL+PCRPH+VETA SEC
VEL4META SED+FCRPK
VCL-META SEC
VCL+META SEC
VOL-META SEC
VCL+PCRPH4METS SEC
VCL-PCRPF-VMETA SEC
VCL+PCRFH
VCL4PCRPH4FSEL
VCL+PCRPR+META SEC
PCRPH INTRLSIVE + VCL
PCSTLY VOCLS h SCME LT FCRFH
PRECCNM VCLS W SCME FETA SEC
MCSTLY vCL
PCRPE4VMETA SEC + VCL
VOL+PCR + FETA SELC
ARC+PCR+VCL+FETA SEC
VOL-META SEL-FLRPR
VCL+META SEC+FCRPK
VCL+PSEC+FCRPEF INTR
VOL-PCRFF-FETA SEL
GR WYCL META SEC
GR+VCL+METS SED
GR4VCL+META SEC
VIL+META SEC
GR+VCL+NETA SEC
GR+VCL+META SED
VCL+PCRPHHRLSTY FFLS W SULF
PCRPE w(L

VOCL4NETA SEC
VOLHMETA SEC
VCLAMETA SEC
VCOL+PCRPH+META SEC
VOL-META SEC
VCL+META SEC
VCL4META SEC
VOL-FETA SEC
VCL4META SECS
VCL#NSEC

VOL+META SECS
VOL4META SECHFCRPR
VCL+NMETA SEC
VOL+META SeC
VOL4META SEC

29

115
176
117
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

226
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227 697128 NA 25 1C 55 2C 1¢ 1C0 5 [3H 2¢  2¢¢ SC 1CCC *1.C 5 2 5 5C{ 5CC
228 657129 NA ELY 1¢ €5 2C 1¢ 2¢o0 10 N 5C 1CCC 5C 1CCC *1.C 1C £ 5 5CC S¢CC
229 65T13C NA 2% 1¢ 4C 2¢ 1c 1cc 5 A 5C 2¢C 2C 1€C0 =0CC 5 2 2 5CC SCC
230 657131 NA 3c 10 55 2¢C ¢ 1Co 5 LY ¢ 2CC 5C 1CCO #1.C 5 2 5 SCC  s5CC
231 65T13A NA NA NA NA NA NA AA NA LY N& LY LY NA NA NA NA NA NA NA
232 697122 NA 3¢ 1C 55 2C 1 1ce 5 A 2C  2¢T 20 1CCO *1.C 5 Z 5 5CC 5CC
233 697134 NA € 1C 5C 2C 1¢  1cCo 1C N 5C  5CC 2C 1CCC *1.C ] 5 5 sCC s5C¢
234 691135 NA NA NA NA LY N2 LY LY AA LY LY LY LY NA NA Na& NA N& LY ]
235 69T13¢ NA 2C iC 45 2C 1¢ 1ce 1¢ N z¢  2C¢ 2C 1CCO sQcCC 5 2 2 5CC 5CC
236 68T12¢ NA NA hA NA NA 13 NA LY NA nE LY N LT LT hA NA NA LT ] ha
237 697128 NA 2% 1C 55 2¢C ic 1ce 1c N 5C  5CC ZC 1C(CO *1l.C 5 5 5 §5CC ECC
238 6612238 NA SE 1C ¢ 2C 1¢ 1co NC N 1¢ 2¢cC 2C 5CC 5CCC 2 1 2 2¢C 2cc
239 69F33¢ NA &c 15 €eC 2¢ 1¢ 1¢o NC AC 1C  1Co 2C €O 5CQC 2 1 1 2¢C 1CC
24C &SE337 NA 55 15 55 2¢ 1¢1ce AC AT 1 1Cce 2C  5CC 50CC 2 C.n 2 5CC 2CC
241 6Sk2333 NA 5C 1C €5 2¢ 1¢ NE L$) nE 1¢  tcC 2C £CO sCCC 2 1 2 5CC 2€C
242 6Sk335 NA 3C ¢ 15 2¢ 1C ND 5 AL 2C  2¢CC 20 1CCC #*1.C 5 £ 5 5CC SCC
243 65K3234 NA 4C 1C €C 5¢ 1¢ 1cc 10 AT 5C  5CC SC 1CCO *1.C 10 s 5 5CC 5CC
244 €S5K33) NA 45 15 ¢ SC 1 100 NE A 1¢ 1CC 2C 5C0 5CcCC 5 1 2 5CC 2¢C
24% 6Sh332 NA 45 1C €C 19 1¢ 1ce 5 N 2 2¢¢C 2C 1CC0 5CcCC 5 2 2 5¢C sCC
246 69¥330 NA 2E 1C 9C 5C 1¢ 1co 20 nC 5C 1CCC 5C 1CC0 #1.cC 1C £ 5 2CC 5CC
247 65F229 NA 25 1C S5 5C ic 1co 10 NC sC  5CC 1CC lcLlc NA 1c 5 2 5CC 2CC
248 6Sk228 NA 3c 1 56 20 1¢ 1co 5 N 20 2CcC 2C 1CCC *1.C 5 8 5 5CC 5CC
249 65¥327 NA [ 1C cC 5C 1C 1C0 1C nC 5C  SCC 5C 1cCC #1.C 1c 5 & 2¢Cc SCC
250 63F32¢6 NA 3] 1C eC 5C ¢ 1C0 1C N 5C 5C0 5C 1CC0 #1.¢C 1c 5 5 2CC s5CC
251 6%K325 NA €C 15 5% 5¢ 1C 1co AT NC 2C  2¢cC 5C 1CC0 s5CcCC 5 2 2 5CC 2c¢C
252 69F324 NA ec 1C &€ 5C 1¢  1co 10 AT sC  50C 5C 1CCC *1.C 1C £ 5 2CC 5(C
253 69KH323 NA &C 1¢ [} SC 1C 1cc 5 AL sC  2CC SC 1CCC *1.C 5 < 5 5CC 5C0
254 661222 NA 65 1C a5 5C 1¢  2ce 1€ NC 5C  2CC 5C 1CCC *1.C 1C < § 10CC  2CC
255 €69+321 NA 6S 1€ &6C 5C 1C 1co S AL 50 2¢Q 5¢ 1CCC #1.C 5 < 5 2¢¢ S(C
256 69F32¢C N& 6% 1C &5 1CC ¢ 1co 5 AC 5C  5CC 5C 1(CC *1.C 1c 5 5 2¢C 2CC
257 6G+1319 NA &C 1C &C sC ¢ 1Co 5 aC 5¢  24¢ 5C 1CCC *1.C S £ 5 2CC 5C¢C
258 6SF318 NA 1C 1¢1cC 5¢C 1¢  2¢¢ 1c 1 5C 10CC 2C 1CCC #1.C 1C 5 5 2¢Cc 2(cC
259 €9H217 NA 19 1C 55 5C 1¢ 166 5 A 5C  5C0 5C 1CCC *1.C 5 s 5 5CC 5CC
260 69F216 NA 5C 1C 55 1CC 1¢ 1cC S A 5C  SCe SC 1cCC #1.C 1c £ 5 5CC 5CC
261 6SF215 NA L3 1C 55 5C 1¢  1¢C 5 N 5¢ SCO 5C 1CCC *1.C bl 5 %5 2CC  5(C
262 6Sk3l4 NA 5C 15 55 1CC 1¢  1co 1C AC SC 10CC 1CC 1CCO *1.C 1C £ 5 2¢C 2c¢c
263 €Sk212 NA &C 1c €5 5C 1¢ 1¢0 5 hC 5C  5CC SC 1CCC #1.C 5 £ 5 5CC 5CC
264 69+1312 NA 5% 1C 6C LCC 1¢ 1ce 5 NC sC 5CC 5C 1CCC *1.C 10 s 1 5¢C 5CC
265 65K311 NA 5¢ 1C €5 5¢ 1¢ 1ce 5 AnC 56 2CC 5C 1C0C #1.C 5 Z 5 5CC 5CC
266 69k1310 NA 55 1€ 6C SC 1C 1co 5 AL sC  5CQ 5C 1CCC *1.cC 1C £ 5 5CC SCC
267 6SkH3C9 NA 55 1C €5 5C 1¢  1c¢ 5 nC SC  2CC €C 10CC *1.C L) < € 5CC 5CC
268 6552(C8 NA 5% tc 75 5C 1C 1co 10 AT 5C 50C 5C 1CCC *1.¢C 1c £ 2 5CC sC¢
269 £9+307 NA 55 1¢ 5C 5¢C ¢ 1C0 5 NC 2C  2c¢¢ 5C 1¢C0 5CGC 5 2 5 5CC 5CC
270 65P308 NA 5% 1C 55 5C 2C 1CcT 5 AL 5C 5C0C 50 1CC0 *1.¢ 10 5 2 5CC 5C¢
271 69k3CS NA 4¢ 1C 1c 2¢ 1c  1ce 5 NC 2C  5CC SC 1CCO *1.C 5 2 5 scC 2CC
272 65k229 AA (3] 15 15 5C NC NC NC AL 2¢  1cc 2C 1¢CC 2c0C 2 1 2 2cC 2¢¢
273 €S+C93 Y] kR 1C 5C 5C 1Cc 1co 5 AC 5C 1CCC 5C 1CCC *1.¢C 1C £ 5 5CC 50
274 65KCS2 NA 35 15 55 2¢ 1¢ 2¢0 10 L3 5¢  5C0 5C 2000 *1.C 5 < % sgC  sCC
275 6S+1C3 NA 7C 1C 55 5C 1¢ 1Co 5 NE 5C  2¢C 2C 1€GC *1.C 1c 4 5 2CC sCC
276 6S5t+1C4 NA c 1C 5C 5C 1 1Co 5 A 5C  2(C 2C 1CCC *1.0 S 5 5 2¢C sScc¢
217 69+ 1G5 NA &C 1C 6C 5C ¢ 1cc 5 AC 5C 200 §C 1CCO *1.C 1c < 5 2€¢ 5CC
278 6SF1CéE NA €5 1C sC1CC 1¢ 1C6 5 AL 5C 2¢O 5C 1CG0 5CQC 1c 8 5 sCC 5¢C
279 6SH1C2 NA 7C 1C 54 5C 1C  1ce 5 A 20 200 2C 1€CO 5CQ¢C 5 £ 2 2¢cCc s5c¢
280 69E1CE NA 15 1¢ &C 1CC 1¢ 2ce ) AC 5¢  2CC SC 1(CC #1.C 1¢ < 5 5CC 2¢¢
281 69¥107 NA 4C 1C S5 5C 1¢ 1co 10 A 5¢ 5C¢C 2C 1CCC *1.C 10 5 5 2CC 5CC
282 6SF1C1 NA 45 1C 55 5C 1C 1co 1c NC 5¢C  5CC 5C 1CCO *1.C 10 £ 5 5CC SCC
283 &9K1CC LY.) 45 1C 55 2C 1 2ce 5 AC 5S¢ 2CC 2C 1CC0 #*1.C 5 s 5 SCC 5CC
284 6SHC99 NA 4C 1C ic 5C 1C 1C6 1¢ A 5C 10(C 5C 1CCC #1.C 1¢ s 5 5CC SC¢C
285 6GKC98 NA 4C 1C 45 2¢ 1C 2cc 5 N ¢ 5C0 5C 1CCO *1.C g < § 5CC 5CC
286 69hHCST NA 4C 15 4c 5C 1C  1¢e 10 A 5C 5CC 5C 1CCC *1.C 1C £ 5 2CC 5CC
287 69nC98 NA 35 15 45 2¢C ¢ 1co 5 N 5C 2C¢ 5C 1CCC *1.C 5 £ 5 5CC SCC
288 69K095 NA 3C 1 4C 2C ¢ 1co 1¢ N 5C 5CC SC 1CCC *1.C 1C ] 5 5CC S5CC
289 €SKFC94 NA 3C 1C 4C 2C ¢ 2¢o 5 AN 5C 5CC 5C 1€C0 #1.C 5 € § 5CC 5CC
29C¢ 69F112 NA &C 25 14¢C 5¢C 1¢ 1c0 5 N 5¢ 2¢C 5C SC0 5COC 5 2 2 1CCC  2CC
291 €872C4 NA gC 15 sc 5¢C 2¢  1CO 5 13 5¢ 5CC SC 1C€CC 5C0C 5 < % 1CCC( 2cCC
292 697203 NA 985 zC 1CC 1CC 1C 500 5 N SC 5CC 5C 1CCO *1.C 1C £ 5 1CCC 2CC
293 697202 NA  1&C 45 125 1CC 6C 2C0 1C 1 106G 1CCC  ICC 2CCC #1.C 1€ & 5 2CCC 2cCC
294 69+111 NA 45 1 5C 5C 1¢ 1co 5 [$3 5C 2ce 5C 1CCC SCQC 5 z 5 5CC 5S¢
295 6ST12C1 NA ac 5 45 aC 1¢ 166 5 aC s8¢  2¢C 20 1CCC #1.¢C 1 5 5 50¢ 2(0
296 €9Y2C0 NA e H 4C  1CC 1¢ 1cC 1c AC 5C 5CC SC 1CCO *1.C 1C € 5 1CCC  2c¢c
297 6SH11C NA &cC 15 8¢ 1CC 1Cc  2ce 5 AC 5S¢  5CC 5C 1CCC *1.C 1 5 5 5CC 5CC
298 697199 NA 4C 15 (3] 5€ ¢ 1C¢C 5 A 50 2CC 2C 1CC0 5CocC S ‘ 5 5CC 2(C
299 697198 NA  1CC é5 15 1CC 2C 1C0 5 2 %G SCO 5C 1CCG *1.C 1c 5 5 1CCC  2CC
300 €57197 NA ec 1C &C 1CC 1 1co 1c N 5¢ 5CC 5C 1CCC *1.C 1C & 5 1¢CC  5CC
301 6SF169 NA 55 1C €5 5¢ 1¢ 160 5 A 5C  5CO0 5C 1CCO *1.C 1c g s 5CC sCC
302 €9T196 NA 45 15 55 5C 1¢ 1ce 5 N 5C 2CC 2C 1€CC scec 5 5 5 5CC 2CcC
303 697195 NA  15C 45 145 1CC 2¢ 1co 10 AC  1CC 10CC  1CC 1CGC #1.C 1c 5 5 tCCC 2CC
304 697194 NA 7C 2 12¢ 1cC 2C 1co 1c AC 5¢ 5C0 S5C 1CGC *1.C 1C £ 5 S5CC 2CC
305 697193 NA &c 2 13Cc 1cC 2C  16e 5 AC 5¢C  5CC 5C 1CCC #1.C 1c € 5 1CCC  2CC
308 697152 NA 45 2¢ st 1cCC 2¢ 1¢0 1C LYo 5¢ SCC SC 1CCO *1.C 5 s 5 10CC 2¢¢C
3C7 €9T191 NA 15 < sC 1CC ¢ 1Co 5 N 5C 5CC SC 1CCO #1.C 5 £ 5 5CC 2C¢C
3C8 697190 NA O 13C 75 11C 5¢C 2¢  1CC 10 AT 5¢ 10cCC 5C 10CC *1.¢C 1C £ 5 1CCC 2CC
309 697189 NA 35 15 55 5C 2C 1ce 5 AC 2¢ 1¢cC 20 1CCC #1.C £ s 1C 5¢C  2CC
310 697188 NA Na hA NA NA LY NA NA A LY AA LY NA NA Na NA NA NA Y]
311 691187 NA 15 zC $5  16L 1¢ 2ce 10 A 5C 1¢CO 5C 1CC0 *1.¢C 1c 5 5 1¢CL  2CC
312 697186 NA 9¢ 25 11C 5¢C 1¢ 1L 10 aC 50 S5CC 5¢ 1CCC *1.¢C 1¢ £ 5 5CC 2C(¢
313 697185 NA ec 19 S5 SC 1C AC 5 N 2¢ 1cc 2¢ 5CC s5CCC 5 2z 2C  5CC  SCC
314 697184 NA 125 ¢5 115 1cCC 2¢ 1co 1¢ A SC 5CC 1CC.1CCC #*1.¢C 1C £ 5 100C 2ce
315 6871183 NA Sc 15 §5 1C¢C 2C 1C0 N N 5C  5CG 5C 1€CQ *1.C 1C £ 5 1CCC 2¢O
316 €ST1¢82 NA NA NA A Y] NA hA LY NA LY LY LY. NA Na NA N2 NA NA LY.}
317 697181 NA &8s 15 1CC 5¢C 1¢ 1GC N A 5¢ 5C0 5C 1CC0 5CcCC 1C £ 5 5CC 2CC
318 6971180 NA 4C 1C 5¢C 5C 1¢ 10 10 AC 5C  5(¢C SC 1CCC *1.C 5 £ 5 5CC s(C
319 697179 NA 4¢ 1% 45 5C 1C 1C0 5 A §C  5CC  1CC 1CCC *1.( 5 b 5 5CC SCC
320 697178 NA es 5 9c 5C 5C 1C0 AC NC 5¢  5CC 5C 1CCC SCCC 1C £ 5 5CC 2(C
321 697177 NA 35 1C 45 5¢C 1C 1co 5 NC 5C  5CC 5C 1CCC *1.C 5 S 1¢ 5CC 5(C
322 697176 NA 15 1¢ S5 5C 1C N 5 N 5¢  5C¢ 5C 1€CC SCCC 1c £ 5 S5CC 2CC
323 €ST1175 NA 5C z5 sC 1CC iC 1¢0 5 AC 5¢  5C0  LCC 1CCO 5CCC 5 5 5 &CC 2CC
324 6971174 NA ec zC S5 5C 1¢  1¢¢C 5 AT 5C  5¢CQ 5C 1CCO *1.C 1C £ 5 5CC  2C¢C
325 €S71112 NA % 15 <5 5C 1¢ 1CC 5 N 5C  5CC 5C 1€CO *#1.C H £ 5 56GC 2cCC
326 651172 NA 9C 2t 1¢5 1CC 1¢ 1cC 5 N 5C  5CC 5C 1CCO *1.cC 1C K 5 s5CC  2CC
327 697171 NA ec 1C sC 1cc 1¢ 1C¢C ic AL 5¢  5CC 5C 1CCC *1.C 5 € 5 s5CC  2cCC
328 6SH154 NA 4C 1C 55 5¢C 1C 1Ce 1¢ (32 5¢ 5CC 5C 1CCC *1.C 1C < § SCC SCC
Q329 &6SkH153 &4 1cCC 1¢ 55 2¢CC 1¢  1cc s AE 5¢ 5CC 5C 1CCC #1.C 1c < 5 1CC  2¢C
33C 69F15¢6 NA 3C zC 75 2C 1C 1¢0 5 LY 2¢  2c¢C 2C 1CCO s5CeC 5 2 5 80 2¢C
03231 6SkH157 AA 3C 19 &% 5¢C 2C 1ccC 5 AC 2c 5C 1C 1CcCC *1.C 5 1 2 1ccc sce
€332 69155 NA 3c ic 45 2C 1¢ 1¢0 5 A 2¢  2G0 2C 5C0 *1.¢C 5 2 2 5CC 5(CC
333 69158 NA s 1% s5 1CC 1 1ce 1c AL 5C 5CC 5C 1CCQ #1.C 1c 8 & 1cC  2CC
0334 69K152 NA 1CC € 6C  1CC 1C 1CC 5 hC 5C  5CC 5C 1CCO *1.C 1¢ B 5 1¢CC 1CC
C335 69k159 Na 25 15 4c 2C 1 1CC 5 KC 26 2CC 20 1CCC *1.C 5 Z 2 5CC s(C
336 6SF16C LY ) 25 15 4C 2¢ 1¢ 1C0 5 A 2¢  1Co 1C 1CCC 5CCC 5 2 § 2¢C 2CC
€337 69+151 NA 35 1C £CICC 1¢ 1CcC 5 AL 5C  5CC 5C 1CCC *1.¢ 1€ 5 5 1CC 1cC
4338 6SHISC NA 1CC 1 5C  2¢C 1¢ 2ce 5 AC 5C  5CC 5C 1CCC *1.C 10 £ 5 1CC 2cC
339 697284 NA 38 ZC £c 5C 2C 1c¢C 1C A 5C  2¢C ZC 1CCC 5CcCC 5 2 5 50C 2¢C¢C
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NCKNE
NGNE
NCNE
NCNE

NONE
AOpE

ACNE

ACNE

NC
NC
LS
N
NG
NC
NC
nC
AC
NC
AC
A
O
nC
NC
AD
AC
FFLS
NCNE
MONE
vCL
NG
NCNE
NCNE
NC
NChE
NENE
VoL
AC
NONE
NCAhE
voL
veL
vCL
vCL ¢
VCL
INTR
NCNE
INTR
voL
VCL
KCNE
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vCL
vCL
NCAE
NCANE
NCAF
ACAE
NCANE
ACNE
ACNE
NCANE
NCMF
N
NG
AC
NG
NC
NC
AC
Y
nC
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Sediments in Stream Bed in Percent (4)

VCL4KETA SEC

PETA SET4+VCL
VOL+NETA SEC
VOLANETA SEE

viL

VOL+META SEC

NCNE

META SELC

DARK META SECS
METASFL

VOL-META SEC

FINE SECHVEGUIATICA
vCi

yClL

PCR+AMYCROL

VOL+NME
PCR4ANMYGRVOL
VOL+NMS

VOL4M S
PCRVCL+ANY(VLL
VCL+aMYCVCL

viL

VCL+SEL

VOL+SED
VOL+AFYCNCL
VOL+ANYCNCL
VOL+AMYGNCL
VOL#AMYGRYVLOL

VCL+ AMYGRCL
VOL+AKFYCRCL
VOL4PCRVCL
VOL+PTRVCL4AMYGREL
VCL4PLRVCL4AFYGRCL
VOL+PCRVCL
VOL+ANMYCRLL
VCL+ AMYCRCL
VCL+ANMYCRCL
VCOL+AMYGRCL
AMYCRCL+PORVCL
VOL+AMYGRAL

ANYGC+FCRVCL,INTER AGGL CVERLAIN PY FCRFH BA.

1 CR 2 CLCC3 STA)

31

CNE

LT AGGL CVERLAIN EY B2 YELLCWEREL CXIC IN WALL US

VCL,LCCKS LIKE LYECK AGGL FRCM ACRCSS STREAN

veiL

vCL

FINE SEC

MIX
VCL+P(RFH
PCRPESVOL4FSED
LS+PCRFE
LS+PCFRFPE
VCL4P(RPH+MSEL
CKPCR4NMSEL
PCRPHAVCL+FMSEL
PCRPR4VLL+VSER
CKYCL+FCR
LT+CKFCRPE
PCRPE+FSEL
LT+EKVCL S
vCL MSEL
L¥+4CK VCLMINCR MSEC
LT LK vCL
VOL+PCRPH
RELSHEAYL
VCL+NMSED
VOL+MCED
vOL+MSEC
VOL-MSED
VCL-VMSEC
VCOL-VMSED
VCOL+MSEL
VOL-¥SEC
VIL+NMSED
VCL-MSEC
VCL+MSED
VvOL-MSED
VCOL+VSEL
VEOL-VMESEL
SEC+VvCL
vOL-¥SEC
VOL~-NSEL
veLs
VCL-META SEL
VOL-MFTA SEC
VLL-META SEC
VOL+META SEC
VOL+FMETA SEC
VCL+NETA SEC
VOL+NMETA SEC
VOL+NETASED
VOCL4META SEC
VOL-META SET
VUL-METS SEC
VOL+META SET
VOL-FETRA SEC
VOCL+META SEC
VOL-FETA SEL
VOL4VMETA SEC

bFIx

VOL+META SEL
VOL-META SFC

MIX

PCRVCL+  AMYCNTL
LTPCR-ANMYCVIL
PCRY(CL+ ArMYCVCL
¥ix

LIVCL-CKVCL-PCRVCL
PCR+AMYDL BASALY
MIX

PCRVCL-ANYGVOL

PCRVCLS  AFYGWCL
PCRVCLY  ANYGVCL
Vi s

287
288

290
291

€231
€232

223
€334
€235

€237
€238
2136
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340 697286 NA 3C 1¢ 4¢C 2C 2C 1cCC 1c NC 5C  5CC ¢ 1€C0 *1.C 1c L3 5 8¢ 2(CC
0341 697283 NA 3s 15 5C 5C 1C 1ce 5 NC 2C 1ce 1C 1CCC 5CCC 3 2 5 SCC 5¢CC
342 687281 NA 9% i S5 5¢C 1¢ 1iccC 5 NC 5C 1CC 2C 1CCO 50CC 1¢ 13 5 SCC 2CC
343 69F 146 NA ac 15 55 2C 1¢ 1CC 5 NC 2C 1C0 2C 1€CC =CCC 5 Z 5 5CC 2CC
0344 6ST28S NA 25 1C 4C 2C 1C NC 5 NE 2C 1CC 2C ECC 5CCC s Vi 2 5¢C 5CC
G345 691282 NA 2t 1C 25 2C 1C hC 5 NC 2C 2CC 2¢ &CC 4CCC s Z 2 5CC sCC
346 697279 NA 1< 1C 25 5C 2¢ 1CC 5 AL 5C 2CQ 2C 1CCC *1.C 1C € 5 1CCC 2(¢C
347 6ST28C NA as 1C 4C 2¢ 1¢  1CC 10 AC 5C SCO 2C 1CCC *1.C 1C & $ 5CC 2CC
C348 6SH148 NA s 15 5¢C 1CC 1¢ 1cC 5 AN 5¢ 5CC 5C 1CCC *1.C 1C 4 5 1CC 2Co
349 6£9+147 NA 85 15 5C  1C¢C 1c 1CC 5 [ 5¢ 5CC 5C 1CCC *1.C 10 € 5 1€C 2CC
350 6S9t+146 NA 15 1C 55 1CC 1¢ ico 1c 3% 5C SCC 5C 1CCC #1.C 1C < 5 1CC 2¢CC
351 697278 NA ;16 5 9C 5C 2C 1¢0 1C NN 5C  s5CC 5C 1CCO #*1.C 5 & s s5CC 2¢cC
0352 £97277 NA 2C 1C 35 2C 1C AC 5 AC 2C  2¢0 2C 1€C0 sCCC 5 2 2 5CC 2(¢C
0353 69+ 145 NA 165 1C 55 2CC 1C 1cc 5 [3¥ SC 1CCC 1C 1CCC #*1.C 1C 13 5 1CC 2CC
0354 6972176 NA 2C 1C 3C 2C 1C 1cC 5 NC 2C  2¢0 2C 1CCC s5c0C 5 é 5 5C€C 2CC
355 6971215 NA £ 15 5¢C 5C 2C 1cCC 1C nNC Z2C  5C0 2C 1CCC *1.C 1C & 5 1C0C 2CC
0356 69+ 144 NA s ZC £5 1CC 1C 1C0 10 NC 5C tocce 1CC 1CCC *1.C 1C 5 5 2ccC 1C0
357 697274 NA b 15 s5C 5C 1¢ 1C0O 1C NG < 5C0 5C 1CCC *1.C N £ 5 S5CC 2(C
0358 6SF143 NA 12¢ 15 ec  2CC 1¢ 200 10 1 5C 1€CO0  1CC 1CCO *1.C 1C 1 5 1¢€C 2CGC
0359 6971273 NA 2% 15 35 2C 1C NC 5 N 2C 1CC 2C 1CCO scCCC 2 2 2 5CC 2¢¢
360 697272 NA 2t 1C 35 2¢ ¢ 1cc 5 N 2C 5cC¢ eC 1CCo0 sgCC 5 2 2 1CccC 2¢C
361 €SH141 NA 40 zC 7C 5C 2C 1cC 5 AL 2C 2¢6 2C 1€CC scCC 5 Z 1c 2CC 2CC
262 €9K142 NA s 15 55 2C 2C 1C0 5 KC 2C  2¢C 2C 1€CO 5CCC 5 < 5 sCC 2(C
363 6ST214 NA 35 15 7C 2¢C 1C 1ce nC NC 2C 2CC 2C 1CCC #21.C 5 Z 5 5CC 5CC
364 651213 NA 4¢ S 1 ST 1 1Co S NE 5C 5CC 5C 1CCO0 s5GCC % 2 % Sc¢  2CC
365 6971215 LY El 1C 45 2C 2C 1CQ 10 (3N 5C 5CG 5C 1€CQ0 SCCC 5 2 5 1CCC 2C0
366 697212 NA 4C 15 7C 5C 2C 1C¢C NC NC 2C 2c¢e 2C 1CCO *1.C s 2 5 SCC 5CC
367 657211 NA 4C 15 7c 5¢C ic 1Co 10 N 5C 5CC 5C 1CCC *1.0C 10 & 5 SC{ 2(C
348 661210 1Y) 4C s 75 SC 1C 1C0 5 (3N 5C 5CC 2C 1CCC *1.C 5 8 5 5CC SCC
369 £ST2CS NA 2% 1C 4C 2C 1¢ 1CG 5 N 2¢C 2cCo 2C 1CCO #*1.C 5 2 5 5CC 2CC
370 6S+118 NA 4C ec 65 5C 1¢ 1CC 5 AL 5C  1CC 2C 1¢CO 5COC 5 2 5 5CC 2CC
371 69+1117 NA 5% zC (3] 5¢ 1C 1CO ¢ AC 5¢  SCC 2C 1CCC #1.C S s 10 5CC SCC
372 6Sk11¢ NA 5% Z2C &C SC 1C 1CC 5 [ 5C 5CC 2C 1¢CC 5CCC 1c 5 5 SsCC 2cCC
373 6ST2C8 NA 3C icC 4C 2¢C 2C AD 1C 13 2¢ 2c¢¢ 2C 1CC0 s5cCC 5 2 5 sCC S(CC
374 6ST2C7 NA 3C 15 45 2C 1C 1Cco 1C nC 2C 5C0 2C 1€CO *1.C 5 5 5 aCC 5CC
375 69F115 NA &C zC TC 5C 1C 1C0 5 NN 5C  2¢C 2C 1CCC scoc 5 £ S 5CC 2CC
376 697206 NA 2C 1C 4C 2C 1C NC 5 hC 2¢C  2¢C 2C 1CCO sCOC 5 2 2 50C 2CC
377 6Sk114 NA 45 25 s 5C 2C 1C¢ 1C NC 2C 1c0 2C 1€C0 scCCC 5 2 5 5CC 2cCC
IT8 €512¢S NA 45 1cC 4¢ 2C 1¢ 1L 10 (39 ¢ SG0 5C 1CCC #1.C S 1] S 50 20
379 657439 NA 4C 2¢C 1l¢C 2C 1c  2cCe 5 N 20 2¢C 2C 1CCC sccce 5 s 1C 5CC 2cCC
38C €S7438 NA 5C 15 5C 2C 1¢ 2Co AC (39 2C 1¢C 2C 5C0 scoOC 5 € 5 2CC 2c¢C
381 667437 Na 2C 1C 55 2C 2C 1CC S N 2C 2c¢¢ 5C 1CCC *1.C 1c z 2 1CCC 5CC
382 6G5T436 NA 4C 15 c 2C 2C 2¢C 5 134 5C 5¢CC 2C 1CCC 5CCC 5 5 5 5C( 2CC
383 697425 NA 3c 15 1C 2C 2C 1CC 10 NC 5C 10CC 5C 1CCC *1.G 1C & 2 5CC 5(C
384 65T434 NA 25 20 Ic 2C 2C 1C0 5 N 2C 1¢C 2¢ 1CCO s5cCCC 5 Z 2 5CC 2¢C
385 697433 NA 2% 1 [ 2C 2¢ 110G 1C (3 5C  5CC 2C 1CCC *1.C 1c 5 5 1CCC  5CC
286 69T432 NA s 15 ec 5S¢ 1C 1C0 NC N 2C  2LC 2C SCC s50CC 5 2 2 5CC 2CC
387 667431 NA 45 1t 5 2C 2C 1ce 5 AC 2C 2CC 2C 1¢CC 5CO0C 5 z 2 SCC 2CC
388 697424 NA s 1C 5% 2¢ 1¢ 1C0 5 3% 5C 5CC 2C 1CCC *1.C 1C £ s SCC 5C0
189 £6T425 NA 4C 1C 4C 5C 2C 1C0 5 NG 2C 1ce 2C 1CCO #1.C s 2 NA 5CC sCC
39C 69T426 NA 15 1C 45 5C 1¢ 1CcC 5 I3 26 SCC 2C 1CCC ¥1.C 1C 5 5 S5CC 5¢C
391 97427 NA 25 15 sC NA Y] LY ANA NA hY LY.] LY NA NA NA NA LY ) N& NA
392 6971428 NA 15 1C 45 2C 1C 1CC 5 AC 5C 5CC 5C 1CCC #1.C 1C £ 5 5CC aCC
393 69T429 NA £ 1C 5C 2C 1C 1C0 NC NC 2C 2CC 2C 1CCC *1.C s 2 LY 5CC 5CC
394 697430 NA < 1C 45 2C 1¢  2CC S A 2C  5CC Z2C 1€CC *1.C 5 2 NA  5CC 5CC
395 69K256 NA g 15 &eC 5C 1C nC 5 NG 5C 1¢cC 2C 1CCC 5CCC 5 2 5 2CC 2CC
396 69+ 255 NA 15 15 TC 1CC 1C 1€0 5 (3N 5¢C 5C0 2C 1CCC *1.C 1C 5 5 5CC 5CC
397 &9H254 NA 35 eC &C 2C 2C NE 5 NG sC 2CC 5C 1CCO 5COC 5 2 5 S¢€C 5sCC
398 69K253 NA 2C 1C (3] 2C i¢ 1ce 10 N 5C 5CC 1CC 1CCO *1.C 10 < 5 sCC 5CC
399 69E252 NA 5C 1 55 1CC 1C NC 10 NC $C S5CC  1CC 1CCQ #1.C 1¢ £ 5 5CC 5CC
400 69HZ51 NA se 1C s5C 2¢CC 1¢ 1iCo 10 NC 5C 1C0 2C 1CCO *1.C 1c 2 5 5CC 5CC
401 69+250 NA 4C ¢ 11C 5C 2¢C 1Co 5 NC 2C 2CQ 2C 1CCO SCCC 5 2 5 5CC 2C0
402 69h249 NA 3C 1C 5C 2¢C 2¢ 1C¢C S NE 5C 2¢C EC 1ICCO *1l.C 5 € 5 5¢L SCC
403 69K248 NA ac 1C 5C 5¢C 1¢C  1CC 5 N 5C 5CC 2C 1CCC *1.C 5 5 5 2¢C 5¢CC
404 6SF247 NA 2C 1C 19 2¢C 1C 1C¢C 5 NE 5C 5CC 5C 1€CC #*1.C 5 < 5 2C¢ 5(CC
405 69t+24¢ NA 3c 1C 5C 2C 1C 1C0 5 NC 50 2C0 2C 1CCC #1.C 5 5 5 s5CC 5CC
406 69F 245 NA & 1C 55 2¢C 1¢ 1C0 5 N SC  5C0 5C 100 *1.C 5 € 5 2CC SLC
407 6SF244 NA 4C 1C 75 5C 2C 1C0 5 1 5¢C 200 2C 1CCO #1.0 5 1 2 5CC 5CC
408 69F243 KA 3C 1¢ sC 5C 1¢ 1C0 5 hC 5C 10CC 1C¢C 1CCC #1.C 5 s 5 20¢ SCC
409 6SK242 NA 3c 1C &C 2C ic AD 5 AC 5C 2CO0 2C 1€CC *1.C 5 5 5 SCC 5CC
410 69KZ241 NA 15 1C 4C 2¢C 1C 1C0 5 NG 5C 5C0 5C 1CCC *1.C 5 s 5 S5CC 5CC
411 6G9F233 NA < 1C 4C 2C 1¢ 100 5 NC 5¢ S00 5C 1CCC *1.C 5 £ 5 5C0C 5CC
412 69H232 NA 2¢ 1C 45 5C 5C 1C0 5 134 20 2cCc 2C ICCO ¥1.C 5 5 5 50C 5CQ
413 69K231 NA 25 5 4C 2C 1C 1¢0 5 A 5¢C 2¢CC SC 1CCC #1.C 5 5 5 5CC 5C0
414 69K23C NA 2 1C 5C 2C 1¢C 1cCo NC N 50 5C0 5C 1CCO &CCC 1C ] 5 &8CC SCC
415 6G+229 NA 2C 1C 45 2C 1C 1CC 5 NC 5G 5CQ0 SC 1CCC ScOC 5 13 5 5CC sCC
416 69F228 NA 2C 1C 4C 2¢ 2C 1CC 9 A 2C 5CC Z2C 1C0C #1.C 5 5 5 2CC 5SCC
417 6%+227 NA 2C 1C 45 2C 1¢C 1C0 9 (39 5¢C 2cen 2C 1LCcc scec 5 2 5 SCC 5CC
418 691226 NA 2C 1¢ 45 2C 1C 1C0 5 NG 2C 50C 2C 1€00 *1.0 5 z 2 5CC 5¢CC
419 697423 NA 25 1C 5C 1C 1¢ 1C¢ NC nC 2C 5C 2C 5CO0 sCOC 2 1 NA  5CC  5CQ
420 6ST422 NA 2% 1C 5C 2C 1 1Co 5 NC 5C 2C¢C 2C 1CCO *1.C 1€ s 5 50C 5SCC
421 69T421 NA 35 1C sC 1C 2¢ 1CC 5 N 2¢ 1cce 2C 1CCC scoc 5 2 NA  5CC 5CC
422 §Y42¢C NA 2C 1C 45 NA ANA NA LY ] 1Y] LY. Y] LY NA NA NA NP NA NA KA
423 6ST419 NA 2C 5 a5 1¢ 2C 1CC 5 [ sC 1C0 2C 1CCC #*1.C 5 2 NA 5CC 5CC
424 66T418 NA 25 1C 4C 2¢C 2G 1CC 1c A 5C 2(C 5C 1CCC *1.C iC < 5 1CCC 1CCC
425 697417 NA 25 1C &0 1C 1C 2¢0 5 nNC 50 1¢c0 2C 1€C0 scoC S < NA sC¢C 5CC
426 6ST416 NA ] 1C C 1c 1¢ 1co 5 NC 2C 2<¢C 2€ 2(C0 sCCC 5 2 2 S5CC 5(C
427 697415 NA 2% iC 55 2C 1C 1co 5 AL s5C  5CC 5C 1CCO *1.C 5 5 S5 5€C 5sCC
428 €£S5r22% NA 2° 1C 5C 2C 1C 1L 5 139 5C 5CC 8¢ 1(CO 5CCC 5 5 5 5CC sSCC
429 69K224 NA s 5 45 2C 2C 1CC 5 NG 2C 2CC 2C 1(CC *1.C 5 2 5 5CC 1CCC
430 69T4CS NA 2C 1c 45 1C ¢ 1CC 5 A 20 2¢0 2C 1€00 5C0C s 2 5 SCC SCC
431 6974C7 NA 2C 1C 45 2C 2C 1Co 5 AC 5¢C 2C0 2C 1CCC *1.C 10 5 5 5CC SCC
432 €5T414 NA 2C 1C 45 1C 1¢ 2CeC 5 A 2C 1¢C 2C 1CCC *1.C 5 2 MA  5CC  S5CC
433 69T4C6 NA 5 1C 4C 2C 2C 1CC S 3 2C  2ccC 2C 1CC0Q sccec s € S 5CC ScCC
434 6974CS8 NA 15 1¢C 45 1C 1C 1cQ AT 5 2C 1C0 2C 1CCC sCCC S 5 2 SCC sScC
43% 6974CS NA 3¢ 1% 95 2C 5C 1C0 iC N 5¢ 2€C 2C 1CCC #*1.C 1t ® 5 sCC 5CC
436 691411 NA 2¢ 1C 5C 1C 2C 1C0 NC nC 2c 1CC 2C 5EC0 sCCC S 2 NA 5CC scc
437 6STALC NA 15 1C 45 2C 1C  1C€cC 5 NC 2C 2CC 2C 1€C0 scO0C 1c 1 5 EC0C 5C¢
438 69T412 NA 2C 15 6C 2C 2C icc 1C 1CC 5C 5C0 5C 1CCO *1.0 1¢C 5 5 5CC 5CC
439 6ST413 NA 15 1C 3s 1Cc 2C 1co 5 AE 2C  2cCC 2C 1CLO sccCe 5 < 5 &CC SCC
44C €9+ 234 NA 5 1C 5¢C 2C 1¢ 1C0 3N NE 5¢  2CC 5C 1C0C #1.C ic & 5 5CC 5SCC
441 &£9F235 NA 2¢ 1C 45 2C 1C 1c0 5 NC 5C 5CC 20 1C0C *1.C 5 £ 5 5CC 5CC
442 €9+ 27 NA 2C 1C 45 2C 1€ NG LI NG 5¢  2¢C 2C 1200 *1.C 5 b S SCCL  S{C
443 69K237 NA 2¢C 1C 55 2C 2C 1GC 5 nC sC 2ccC 2C 1CCC #1.C 5 € 5 5CC 5CC
444 691238 NA 2C 15 1¢% 2C 1C ND 5 N 2C  2¢C 2C 1€C0 seCC < 5 5 5CC S(CC
445 €G123% NA 5 1C 45 2C 1c 1Co 5 .3 5C 5¢CC 5C 1CCC *1.C 1C € s 5CC 5CC
446 €SF240 NA 2% 1C 45 1cC 1C AC NE AC aC 2¢¢C 2C 1CC0 5C0C 5 H b sCC 5CC
447 EQT27C NA 35 15 sC 2C 1c 1C0 5 AC 5C 5CC 2C 1CCO *1.0G 1C £ 5 5¢€¢C s{cC
0448 657269 KA 2CC 15 55 5CC 1¢ 1CC 5 1 1CC 5CC SC 2CCO #1.C 1C £ 5 2C¢ 2¢C
449 657268 NA 45 15 5¢ 5C 5¢C 1¢0 10 1 56 5C0 SC 1CCO #1.0 1¢ -3 5 5CC sCC
C450 6571267 NA ac 15 45 2CC 1¢c 2¢Co 5 N 5C SCC 5C 2CC0 *1.C 1C £ 5 2C€C 2cCC
€451 65T2¢€¢ NA ER] 15 45 zC 1cC NC 5 NC s5C 2Co 2C 1CCC scocC S L} 5 SCC SCC
452 £G9+14C LY 8L € €C 1CcC 1C 1CC 1C ANC 1cc 5¢C€C 5C 1CCC *1.C 1c £ 1c 1C¢ 2CC
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Map No.

453
0454
455
0456
0457
€458
€459
€460
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462
463
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465
466
467
468
469
470
471
472
413
474
475
476
4711
478
479
480
481
482
483
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5C9
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511
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53e
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Table 5

Sample No,

6971265
661264
697263
69H12G
69F137
69h128
657262
6971271
€9K136
6972¢1
69H135
697260
69+1324
697259
6SH1323
667258
697257
697256
697255
6971254
£571252
6971252
69F132
697251
657250
697249
697248
€9T247
697246
697245
697244
697243
€SHI19
697216
697217
697218
697287
69k 161
657188
691289
69129C
697291
697292
657293
657296
697295
69+113
697254
69H1TC
69H1171
697219
65H120
€5T22C
69h121
697221
697222
697223
69H122
697224
697225
681226
69K123
691227
697228
69K124
697229
68K125
691230
697221
69K126
65FK127
691232
697233
691128
697234
697235
69hK129
69KH130
€9723¢
651237
69KH131
697238
657239
697240
697241
697242
667297
£9T2%¢8
697299
69T3CC
€573C1
&97302
69166
&SH165
65K LEA
69K163
69K162
697307
&9T3C6
65T3C5
6ST3C4
6973(3
69k 168
69K167
6SK1e9
6973C8
6971309
69131C
667311
697312
697313
697315
697314
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Chromium
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Sediments in Stream Bed in Percent (4)
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585
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617
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629
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631
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643
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648
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660
661
662
663
665
666
667
668
669
670
671
612
673
674
675
676
6117
678

Table 5

Sample No.

697316
691322
697317
6ST318
6973198
697320
697321
697323
697324
697325
697326
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697327
69K173
697343
697342
697241
697340
697328
€5T329
697337
651338
697339
69+183
69k1¢84
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69H1178
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697334
697335
697336
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&9+ 187
691188
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69H194
69H195
69H196
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691198
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6ST344
697345
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697355
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697375
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697377
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697402
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NA  13C
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NA 115
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NA  11C
NA 5
NA  13C
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NA 7C
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NA 7C
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NA e5
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NA 55
NA c
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NA 55
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200
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1c0
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1c0
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2CC

hA
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1co
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100
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NA YC
NA 85
RAAC
LTI
NA 85
NA 5¢
NA 14
N2 7%
NA 65
Na 149
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NA 5
KA 44
NA  En
NA 8c
NA S
NA 15
NA €5
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NA 6C
NA 6
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NA  13C
NA g%
ha 4%
NA 5%
NA a3
N& 1]
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NA  1CC
NA sC
N&  5¢C
NA 45
NA 4¢
NA 5¢
N2 [14
KA [-19
NA 22C
NA A3
NA 45
N4 3¢
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NA 7
N& 2
NA O C
N 7C
NA 145
N& 65
NA 55
NA 14
WA $5
NA z
NA s
NA 24
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NA 4«5
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NA 35
NA 3S
NA 15
Na s
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NA ESS
nA 3¢
NA 3C
hA 35
NA 55
NA 7%
N2 8C
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1¢Cc NC 2¢  S5C  2C 1€C AD  AC 5 ANC NC 5 CR A PC W VCL [INCL PUMICE) +VM SEL €19
1€C AL 2¢  2C  5C 1CC AT ML ML NC  NL 1 IC B ¥D MIX FCRAIME €80
16C  NC 2¢  2C 2C 1€C AL NC AL NT NC 2 2 APMDN FIX {*CRAINE) €81
1cC N 2¢ 2C 2C 1CC KT AL € N NL 2 CR A MD ¥ VCL+V SEC €82
2CC NC 2C 2C 2¢ 1CC L3 AE AN N N 5 3 A pC ¥ vCL-V SEC £83
2¢C NC 2C  SC  SC 5CC AL N NE AL NC 1 4 A KD M BASALT + CTHER VL (3
1¢c KL 5¢  5C  5C 1CC NC NC 5 N[ AL 2 2 A PWEWN BASALT4CTHER vCL €85
1€C AL 2C  SC 5C 1€C AL NC § N AN 1 ZABMC SAME ZCE €86
2¢C AT 2¢  5C 2C 2CC AL AC AL AL NE 1 CR A FC WM PCRPH VCL €87
2¢C  ZC 2C 2C 5C 1€CC AL AL ML AL AL 1 CR A PO ¥ PCRPH VCL 688
2¢¢  2C 2 5C 2C 2€CL AL 5C AL AC AL L CR A KD ¥ PCRPE VCL,CICRITE 689
1LC NG 2C  5C  2€ 2€C AL 16C ML AL AL 1 2 A KL ¥ VCLyNMIXEC £9C
1CC 2C  2C  2C 2C 1CC AL NC  NL  AC  NC 1 5 B NL ¥ VCL4META SECS €91
1cC 20 2 2C 2C 1cC AL AL AL AL NC 2 2B WM VGLNMETA SECS 692
200 NP 2C  5C 2€ 2¢C AL 5¢ AL AC  NC 1 S5 B MLV VOL+META SECS €93
1CC Mo 2C 2C  2¢ 1CC NC AL AL NC AL 1 2 B MD M VCL+META SECS €94
2¢C NB 2C 5C 2C 2¢C AL A NL  NL  NC 1 CR A KMC ¥ PUMICE+SMALL CHIPS €95
1CC NC SC S5C  2C 1(C KC AL § N NCL 2 S5 A MD W VCL4META SECS (PCRPH4ANYG) €96
2¢C  2C 2C 2C 20 2€C AL NC AL AT ML 1 S B v VCL4NETA SECS €97
2CC NC 2C 5C  2C 2CC AL 56 AC ANC AL 1 S5 B WD ¥ VCL4VETA SECS (PCRPH4ANMYG) 698
2¢C  2C  2¢ 2C 2C 1CC NC 5¢ N[ N KL I S BN C APYG+FCRPH VCL¥META SEDS €99
1¢C NG 2¢  SC 2C 1CC KNG AL € N N 1 SEVNC PCRPE VCL + META SECS 700
2¢C  NB 2C  5C  2C 2CC  NC 5C AL AL N 1 5 B MDC VCL4VMETA SECS 11
1¢C AL 2C  5C 20 20C  NT AL 5 AC N 1 S e NN VCL + META SECS 702
ICC ND 20 5C 2C 2CC NC  NC NL AL N1 S5 B MO N VCL4META SECS 7C3
1CC ANB 2C 5C 5C 2€C AL AC § AL AL L PR A NMD W vCL + NETA SELS 104
20C  NC2C  5C 2C 2CC NG 1CC AL AL KL 1 5 B MO M VCL METASECS 705
2¢C ND 2C  SC  SC 2CC  NC  ANC AL AT NC C 5 A ML N VCL#F SEC 106
2¢C NG 2C  5C 2C 2CC NC  NE AL AL AL C 2C B KD ¥ VCL#N SED 1cT
2CC  ND 2C  5C 2C 2CC  AC 56 AL NC  NC G 2C B ¥C ¥ VCL4M SED 708
2¢C NC 2¢  5C 2C 1CC NL AD NC AT NC 2 14 B KO ¥ VCL+V SEC 109
2€C AL 2C 2C 2C 2€C AL S5C M AL KL 0 14 B ND ¥ VCL4V SED 110
2 MD 2C 5C  S5C 2CC  KC 50 5 NC NL O & 8 KD WM VCL+P SEC 711
1CC AR 2C  5C 2C 2€C NC AL N NL AL C 6 B NG M VCL+M SED 112
1CC ND 2 5C  2C 2€C NG AP AC AL NL  C 5 A MD ¥ VCL4V SEC 713
1€ AD 2C  5C  2C 2€C AL AL AL AL KL C 5 B MC ¥ VCL+P SEC 114
1€ N 2C  S5C  2C 2€CC N N NC  NC  NC C 2B MD ¥ VCL+F SEC 718
16C AL 2 2C  2¢ 2€C A AT ML AL ML O CR ANC W VCL+F SEC 716
2¢C 2¢  2¢  5C 2¢ 2¢C NE NC ML AL AL C S5 8 v VGL4M SED 717
1CC  NC  2C  5C 2C 2CC NC N NL  NL  NE  C CR & Mp ¥ VCL+F SET 718
2€C 2C 2¢ 2C 2C 1¢C NC AL AL AL AL O S5 B ¥ VLL+M SEC 119
2€C ND 2C  5C  5C 2CC AL AD 5 AL NL C 2 A MND W VEL+V SEC 720
20 AL 2¢  2€ 2C 1CC  AC AL AL AT NCL O 18 B ML M VCL+F SEC 721
20 AD 2 5C  5C 1CC NG AL § NC KL C 14 B ML ¥ VCL+F SEC 122
200 ND 2C S5C 2C 1CC NG NC AT AL AL C 15 B ML ¥ VEL#N SET 1213
16 ANC 2C  2C  2C 1C0 NC  NC AL ML AL C 2B ML C VCL4M SEC 724
2¢C 2C 2 2C 2C 1CC AL AL AL AL ML 2 S B MC W VCL+¥F SEC 125
1ICC ND 2 5C  5C 1CC AL 5 AL AL NE  C 14 B ML ¥ VCL4M SEC 726
1¢C NC 2¢  5C 2C 1CC NC  SC AL NL  NC O 14 B MD M VCL+¥ SEC 721
1CC AL 2C  SC  2C 2€C NC S0 KL N  NC 2 5 8B MD ¥ VCL4M SED 728
1€ NC 2C  2C 2C 1€C NC 50 AL NC NC O 5B MDW VCL+¥ SEC 728
2CC  ND  2€ 2C 2C 1CC AL 50 AL AC NL 0O S5 B MD N VCL+M SED 730
2€C  2C  2C 2C 2¢ 1€CC NC M ME AC  NL C S B NMC W VCL+¥ SEC 131
2CC  ND 2C  5C  2¢ 2C€C  NE AD AL NC NC 2 1C A LD C FaGReSG. SANCECLAY STCNE,CICRITE 732

NA NA NA NA AP NA NA NA NA N2 KA O 5 A MLV PLVMICE F. GR. VLCL AGGLCFM CICRITE 133
1¢C 2C€ 2 2C  2¢ 1€C AL N AL N NC 3 S5 AMDC PLMICE F GR VCL GRNTD 134
20C NC2C  2C  2C 1CC AL 5C AL NC AL 2 L A KD M PLVICE,F.GR.¥CL CR FELSITE 735
1cc  NB 2¢ 2C  2C 1CC  NC  2CC = AL NC 0 1 AMDY PLVICE FG VCL 136
1€C NC 2C 2C  2C 1CC NC 2cO § N KL 1 2 ANC W PUNICE SANCSTCNE FGR VCL 737
1CC N> 2C  SC  5C 2CC  NC  AC € AN AL 025 LCC F GR TGN SED GRATC BANCEC SILTSTCAE 738
2€C AL 2C  5C  2C 2C€C  NC NC AL AL NE § LC ¥ TAN CLAY STCNE, F.GR. IGN,INTERNEL 740
1¢CC NP 2 2C 5C 200 NG AL 5 AN AL C T LO¥ INTERMED F GR IGN AGGLCM LCT GREY CLAYSTCAE 741
ICC KD 2¢  SC  2C 1CC  NC  KC § AT AL 0 B ALC K INTERFEC F GR IGh RC CLAYSTCNE CR SILTSTCAE AGGL 742
LCc  NC 2C  2C  2C 1CC AL NC AL AL AL O 2 AN C veCL 743
1CC NC 2¢ 2C  2C 1CC AL AC AL AL AL O 16 B ML ¥ VCL#NS4 SEC T44
2CC ANC 2€  2C 2¢ 1€C KL  NC AL AL KL C €& B FC ¥ VCL+NS+SED 745
2CC 2 2¢  2€  2C 1€ NC  AC AL AL KL O & B MC M VCL4¥ S+ SED 746
1CC NC 2C  2C  2C 1CC N[ AL 5 NC NC O 2B MD M vCL 747
2¢C ND2C 2C 2C 1CC AL NC AC  AC AT O 15 8 ND ¥ VCL4PS 748
20C MR 2C 2C 2C 1CC NG AC 5 NC N 2 BB KDV VCL4VS4LS 149
200 ND  2C  2C 2C 1CC  ANE  AC AL AL AL 1 IC B MC P VCL4MSHLS 75¢C
2¢C N 2C  2C  2C 1CLC NCNC 5 N NC 2108 MC ¥ VCL4MSHLS 751
1CC MG 20 2C  2¢ 1CC NC  NC NC NC KL O 14 B WC W VCL4PSHLS 152
20C KL 2C  2C  2C 1€C  NC NG § NC NC O 16 B NC ¥ VCL4FS4LS 153
20C  2C 2C  2C  2C 1CL AL NE AL AL AL 1 12 B MD N VCL#FS4LS 154
2cC N 2C  2C  2C 1CC  NC 50 5 AL NC 0 15 8 MC ¥ VCL4MS4LS 155
20C ND 2C 2C 2 1CC NB  AC AL NC KL O € B MD ¥ VCL4ME4LS 156
1cC 2C  2C 2¢ 2¢ 1CC N 5C NCL NCL NC 2 E B MW VCL+F SEC 757
1€C NC 2¢  2C  2¢C 1€C N 50 AL  NC  AC 2 IC B MG P VCL+M S+ SEC 758
1cc  NC 2C  2¢ 2¢C 2¢C NC  SC $ AL AL 0 8 B MC M VCL4MS4+SEL 159
1CC ND 2C  2C  2¢ 1CC NC AL AL N N 2 2 A1 C VOL4MS 760
20C ND 2 5C  2C 2¢C AL SC AL AL N QO 2 A MD ¥ vCL 161
2¢C AL 2C  5C  2C 2CC KL AC S AN N C TR AN C VCL 4 PCRPE+AFYGHPLFICE 162
1CC  NC 2¢  SC  2C 2¢C KT AC § N NL 3 LR A ND M vCL 7€3

(7) Explanation of abbreviations:
AAS = atomic absorption spectrophotometry
ppm = parts per million

(8) Stream width = feet (estimated)

(9) Location:
________ high water level

————— water level

(10) Organic content: LO = low (light with Iittle organic matter)
MD = medium (gray, mixed)
HI = high (black with much organic matter)

(11) Particle slze: C = codrse; M = medlum; F = fine



Table 6 Tabulation of geochemical data showing the relationship of the copper field test to heavy
metals field test and total extractable copper, lead, and zinc by AAS, White River area,
South-Central Alasgka.

AAS analyses by Alaska Division of Mines and Geology; Spectrographic analyses by L. Shafio
MIRL; computer program by L, E. Heiner, MIRL,
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39 €0 25 SC 26 2 & 17 [.217 C.1CC 0.CS50 0.033 0.12¢ 17¢ ac 1 4c ¢ @ 9 2 C.C67 0.0 0,067 0.044 0.200 0.€617
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71 9¢C Lc c ZzC 1} S L& (.26C 0.10¢ C.122 0.1%7 1.1€C0 (€.222 208 u4 1% s EC € 2 7 C.127 0.C36 0.145 0.107 0.533 0€.9Cs
72 &L 1C -39 20 15 1C Y€ C.3CC C.167 (Q.250 €.25C 1.5C0 (.322 2C9  €C 2¢ c F{ | 3 7 €«117 (0.C83 0.C17 0.014 0.050 (C.333
73 4C < 55 20 ¢t 3 &€ €.15C €.075 0.150 C.106 1.20C C.S5CC 210 &0 i 9C 2C 4 1 3 C.65C €.C17 0.C67 0.044 0.267 €C.333
Ta 2C 1C “C PAVEENS 2 % €.25C 0.100 0.3C0 ©€.1%C 0.,&CC 1.0CC 21t 25 1% 6% 5C 2 1 S C.143 C.C29 0.057T 0.031 0.133 1.42%
7o 2C 2L ac 1C 4 c 4 (.20C G.C 0.2C0 0.133 0.2CC C.5CC 213 ¢ 4C  11C 5C 2 1 2 C.C67 0.C33 0.1C0 0.027 ¢€.075 1.667
11 45 is 15 0 2 4 7 Ce.l56 C.C89 0.044 C.077 0.133 C.444 214 2 5% 15C 26 ¢ 1 2 (.67 0.C33 0.3C0 0.060 0.164 C.667
18 1% 5% 11¢ 2 1 S C.12C C.C93 Q.07 C.018 C.C36 C.C 215 15 L4 [} 20 ¢ 1 1 C.C67 C.C67 0.133 0.031 €.133 1.323
79 2¢ 1C 4C 2C 4 1 4 (4200 G.C50 C€.2C0 Q.10C 0.,400 1.CCC 216 25 1c 5% 26 2 C Z C.C80 C.C 0.080 0.036 0.200 C.800
2Q 3¢ 1c SC 20 2 2 & (.200 0.067 O0.CE7T 0.04C 0,200 C.8&7 217 3% 5 &C i 4 1 7 C.(86 0.029 C.il4 0.067 0.8C0 0.57
a1 = 15 15 2 2 c 3 C.055 0.0 0.C55 0.04C 0.2CC C.364 218 2% ¢ 5 ] 2 c 2 C.C8C C.C 0.080 €.027 0.4C0 C.8C0
F2 4% 15 [} ¢ 2 3 4 C.0B9 (.067 C.067 C.Q4¢ C.2CC C.444 219 1% < 5C “c 2 C 2 €.C57 G.C C.057 0.04C GC.4C0 1.429
83 4C 18 5% 20 ¢ 3 4 €.100 06.075 (€.C50 C.02¢ 0.133 C.SCC 220 3¢ £ 15 sC ¢ 1 3 C.1CC C€.C33 0.1€7 0.067 1.000 1.6¢€7
£4 1eC 2C GE 5C 4 4 & (.C37 0.€25 C€.C25 Q.042 €.2C0 GC.312 222 3G i 5¢ 50 2 C 2 C.C67 C.C C.067 0.04C 0C.4CC 1.6¢€7
86 &5 28 gC 50 2 7T 13 (.153 0.C82 0.C24 0.022 0©.080 C.588 223 25 4¢ 5 20 4 C 2 (0.080 0.¢C 0.1¢0 0.053 0.100 C(.8CC
L 2. 1) 2¢ ac 5C 12 5 € C.1C0 C.C63 (C.C37 C.032 0.19C C.625 224 2% 5§ 45 ¢ 1 [y 1 C.G40 0.C 0.280 0.156 1.400 2.00C
&89 S0 2C as sC 2 E £ C.(89 C.C56 C.0Z2 0.024 0.1C0 C.556 226 25 1¢ 45 5C 4 1 2 C€.08C 0.040 0.160 0.089 0.4CC 2.0C0
90 35 tc 55 1CC 1 C 2 (C.C86 C.C €.029 0.018 C.I1CC 2.857 221 2% Ic 5% SC 4 C 1 cC.l2C C.C 0.160 0.073 0Q.400 2.0CCC
91 2% 1C iC s0 2 1 I (C.l2C C.C40 G.080 0C.029 Q0.2CCG 2.CCC 228 ¢ 1c €4 5C 4 1 5 C.167 0.C33 (.123 0.062 0.4C0 1.6¢&7
92 35 1C 5 1¢C 1 C 3 C.c86 O0.C 0.029 C.018 0.1CC 2.897 229 29 1c 4C 20 4 1 3 0.120 0.C40 0.1€0 04106 0.40C G-80C
93 3% 1C 5C 1cc 1 1 2 CeC57 (Q.C29 G.G29 C.020 0.106C 2.857 230 3¢ 1¢ 55 5¢ 2 C 2 C.C67 C.cC C.1¢0 ©€.055 0.3C0 1l.é&¢€7
94 &5 2¢ 95 &C 4 € 13 C.200 Q.92 (0.C€2 0.042 0,200 C.7¢9 232 3c 1¢ 55 2 ¢ 4 1 C€.C33 (.0 Q.17 C.091 0.500 C.6€7
95 5% 2¢ 5 £¢ 2 4 9 C.lt4 0.073 C€.C55 0.03% 0.15C €.9C9 233 % 1¢ 5¢C 2¢ 1 1 4 C.160 C€.G4C (.20 C.14C 0.7C0 C.8CC
96 15 1c 1¢c 20 2 2 4 Calls C.C57 ©€.057 0.02C 0.20C C.571 235 7C ic 45 26 2 1 1 C.C5C 0.050 0.1% 0.067 0.2CC 1.0CC

1 24 Ic RE ¢ 2 1 4 (.160 C.C4C 0©0.120 0.035% 0.3C0 C.8CC 236 2 C 1 C.cC C.C g.C CeC C.0 C.C
g 15 1¢ 7C 2t ¢ 1 4 (.267 C.C67 0.123 0.029 0.20C 1.322 231 2% 1C 55 20 ¢ [ 1 C.CQ4C C.G 0.2C0 0.091 0.560 C.8CC
99 5% 1C 6C 2 2 1 3 €.C55 (.C18 0.026 0€.0332 0.2C0 C.364 238 55 1C c 2¢ T 12 C.218 0.127 0.0 0.0 8.0 C.3¢4
100 3¢ 1C 55 2 2 C 2 Q0.1C0 O©.cC 0.067 Q.036 0.200 C.6€7 239  6C £ (14 0w < € 12 (€.200 0.1i0C 0.0 ¢.0 0.0 C.3132
101 4¢ ¢ &C 20 1 3 4 C.160 04075 0.029 0.017 0.100 G.5C0 24C S5 s 5% 26 (¢ 8 ¢ (.109 C.l45 0.C €.0 00 0.3¢€4
1c2  3c 1C éC 5C ¢ 1 &€ €.2C0 0.C33 0.Cé67 0.032 0.2CC 1.6¢617 241 s5C 1C & 2c 2 S £ C.160 0.10C C.060 0.046 0.30C C.4CC
1c3 3¢ 1 &C 20 2 2 G Cal67 Q.C67T Q.C€7 C€.032 0.2¢C C.8687 242 1C 1¢ 1= FAYEEEY C ¢ C.C67 GC.C c.0 Q.0 0.0 Cab€?
1Ce 2 1c S¢ sC 2 1 & C.l67 0.C33 0.C¢7 C.026 Q0.20C 1.667 243 4cC 1C (9 5¢ € 2 4 (.1C0 Q.C50 0.0 c.0 0.C 1.29¢C
1€s  3C 1c &C 2C 1 1 5 €167 C€.C33 0.023 (.Cl7 O0.100 C.é667 244 45 15 1cC 4 ¢ 4 1 C.1%6 (.C89 0.C 0.0 0.0 Cab4s
1te 2¢ b 5¢C ¢ 2 C 3 C.15C C.C 0.150 0.06C 0,660 1.0C6 245 45 1C &6C 2 € 8 11 C.244 0C.178 0.0 0.0 0.0 C.444
ica 29 1C ] 20 2 1 € GC.24C ©.C40 0.0€0 0,036 0.2C0 C.80¢C 246 25 1C 9cC 50 € 1 3 0.120 0.C40 0.0 c.0 0.0 Z2.0¢cC
1ts ¢ 1c 75 FI) 1 3 €.120 0.C4C 0.1€0 0.052 0.4C0 C.8CC 247 25 1C §% 1¢c ¢ 1 3 Cel2C 0.C4C C.C 0.0 G.0 4.0CC
e ac 1¢ 7¢ 2¢ 1 2 € C.l67 Q.C67 C€.0323 0.013 0.1CC C.6¢617 248 3¢ e 5% 2t ¢ c 3 C.lCC Ga.C C.C 0.0 Cc.0 Cab61
111 29 1C 5C s¢ 2z 9 2 C.l2C ¢.C G.CEC C.04C C.2CC 2.00C 249 I3 1C TC ¢ < 1 ¢ C.10C0 0.C17 (.0 0.0 0.C c.813
112 30 1C 5C 26 2 i 2 C.C6T CoC33 0.0€67 0.,04C 0.2C0 C.667 250 €5 1C 6C 5¢ € S 1C C.154 0.677 0.0 0.0 0.0 C.769
112 2% 5 49 2¢ 2 v 2 C.080 OQ.C 0.080 ©0.044 0.400 C.8CC 291 €T 15 $5 90 C S 12 €.200 0.15%0 Q.¢C 0.0 0.0 C.833
114 2C 5 4C 8¢ £ C 1 C.C5C cC.C 0.250 0€.125% 1.0C0 2.5CC 292 €C 1C 6C 5 C 3 1 C.i17 0.05C 0.0 0.0 0.0 c.833
119 29 £ 45 20 2 C 2 C.CBG C.C C.120 C.C€7 C.6CC C.800 293 &C 1C éC %G C 3 5 C€.C83 ¢(.C50 ¢C.C C.0 0.C c.822
116 20 1C 4 £C 1 C 1 C.05C 0.C C.3%0 C.15& 0.7CC 2.5(¢C 254 ¢S 1c ] 8¢ C 2 ¢ C.C92 C.C31 0.0 0.0 0.0 €.769
117 29 1C 5 2¢ 2 C 1 C.12C 0.C 0,120 0.06C €300 C.8CC 255 €5 1C &6C 5C € 3 T C.1CA C.C46 C.Q 0.0 0.0 C.769
11e 29 1C 45 26 ¢ 1 2 C.CB0 Q.C40 (€.240 0.133 (0.600 C.80C 2%6 €9 1C 65 5C ¢ 3 T C.1G8 0.C46 0.0 0.0 0.0 C.169
119 25 1¢ 5¢ 20 8 c 2 C.C8C C.C C.2CC 0.10C 0.5CC C.8CC 257  &C ic 6C s C ¢ 5 C.(83 (0.C 0.0 0.0 Q.C €.8133
12¢  2¢C 1C 35 £C 7 C 2 C.100 C.C 0.1C0 €.C57 0.2C0 2.5CC 258 1IC 1C 1CC 0 3 € C.C86 0.C43 0.0 0.0 0.0 C.284
121 25 1C 4C 2z C Z C.C60 C.C 0.C8C €.05C 0.200 C.8CC 255 6C ir 55 € C 4 G C.15C 0.067 C.C G.0 0.C G.8132
122 2¢ 1c eC 1¢C 2 1 1 C€.C(5C ¢.€%C C.1CC €.023 Q.20 5.0CC 260 *C 1¢ 59 5 C 3 1 C.l4C C.060 C.C Q.0 0.0 1.06C
123 2¢ Ic C 20 4 C 2 C.lCC¢ cC.C C.2C0 0.087 0.4CC 1.0CC 261 5% 1c 55 £C € 2 S €.€91 C.(C36 0.C 0.0 0.0 C.9C9
124 45 15 s8 2¢C C 4 C€.089 C.C C.C C.0 G.C 4.444 262 S5C 15 56 1CC 5 % €.1C0 C.10C 0.C ¢.0 0.0 2.0CC
125 2¢ 1c c 2t € C 2 C.l%C 0Q.C C.0 C.0 c.C 1.CCo 263 e 1C 5 ¢ C 2 5 €.083 §.033 0Q.0C 0.0 0.0 C.833
126 5 1c [} 20 2 C 1 C.C67 C.C 0.123 0.031 0.206¢ 1.333 264 55 1C &C 5 C 4 £ C.145 0.C73 C.C 0.0 0.0 €.5Cs
121 2% 1C ic 2 ¢ C 2 C+.CHO  C.C .20 0.C71 0.5CC C.8C0 265 €S 1C [ ¢ C 1 ¢ .81 C.C18 Q.C 0.0 0.0 c.9C9
128 20 1C es 20 ¢ 1 1 C.C5%C C.C5C C.C c.C c.C 1.cce 266 5% ic & 5C ¢ 2 ¢ C.lC9 0.C55 0.C C.0 0.C €.9C9
129 2¢ 1C ¢ L4 C 2 C.1CC C.C €.2C0 €.057 <C.4alC t.cce 261 nh e &< €C ¢ Z 4 C.C73 G.C36 0.0 ¢.0 0.0 €.5Cq



L o
o 3
8 o
9 - o ~ ~ ~ 4 ~ ~ - ~ o -~
u u @ ) | %) ) () & b 9 o %) %) %) %] %) (%)
, 08 4 2 M L2 SE 43 ¥ ¢ BB 04 4 I g
9 ~ LR 4 N 3 ~ 2 G T " = A g T
T 52 313 32° B o P G r s 12 3 3 33 §a% B ods o I8 Eg
R £ & 28 & &3 a|s 38 #le &S 21 2& LR & § ua 5 &8 da & & I BQ ol P
68 55 1C 15 56 € 3 6 0.109 0.055 0.0 0.0 0.C €.9CS 386 55 15 8L € € % E C.l4% C.C91 0.0 C.0 C.364
69 95 k¢ 8C 50 C 2 5 (€.091 0.C36 0.0 0.0 0.0 €.9C9 187 45 1% 1% 20 (5  § €.178 C.1ll 0.0 0.0 €444
70 55 1C 55 s0 C 1 5 C€.091 @.Cl18 0.0 0.0 0.0 €.9¢9 1ge 35 1C 55 20 € L3 (.C8& (.G2Y ¢.0 0.6 C.571
7L 4C  1C 7€ SC € 1 4 €.100 0.C25 0.0 0.0 0.0 1.250 M9 40 IC 4C 20 C 1 4 C.1CO 0.C29 c.t G.C c.5¢C¢
72 6% 1% 15 20 € 1 1C C.1%4 G.108 C.C 0.0 £.C C.2CH 160 3% 1€ 45 EC €2 4 C.llh C.CaT 6.0 C.C €.571
73 3% 1C SC SC 1 3 5 C.143 0.C86 0.029 0.020 0.100 1.429 192 315 L0 48 50 ¢ 1 4 C.li4 (.29 ¢.0 c.C 1,429
74 35 15 §5 S0 71 G 3 C.CB6 0.0 0.20€0 0.121 0.467 1.429 393 25  1C  s¢ 26 C 1 1 C.120 0.04C ¢.0 0.0 €.80C
5 1¢ IC 85 20 I 3 5 (.07l 0.G43 (.014 0.018 0,100 G.286 354 25 1C 45 20 € ¢ 4 C.il4 0. 0.¢ 0.0 .51
‘76 TC 1C 5C 20 € € 1 C.C43 0.0 0.114 0.160 0.80C0 C.286 395 5% S 6C 20 € 3 6 €LY G.C5n 0.0 0.0 Cale4
‘77 6C 1C  6C 5S¢ £ % 11 C.183 0.C83 C.CE3 (.083 0.5CC C.833 196 1% 15 1€ 2C C 2 & C.L8C C.r27 c.0 0.¢ €.2¢17
78 €5 1C  SC  5¢ 1 1 4 C.C62 C.C15 0.015 0.02C 0.1CC C.7€9 167 15 20 &C  5C € 1 4 C.ll4 C.e29 €.0 0.¢ 1.429
79 7¢ 1€ 5% 20 2 € 1 C.043 C.C 0.029 0.036 0.200 C.28¢6 168 26 1C €% 1€C U C 2 C.lCC  U.n 0.0 0.0 5.00C
80 75 1C  6C SC 2 € 3 C.040 (.0 G.040 0.05C 0.300 C.667 396 5C  IC 5% 160 € € 2 C.C60 C.C y ) 0.0 2.00¢
181 40 1€ S5 20 4 1 3 £.C79 0.C25 0.1C0 0.042 0.400 C.5CC 400 S5 1L SC  2C € 15 27 C€.284 C.1%8 0.C ¢.0 0. c.211
182 45 1€ 55  SC 4 1 4 C.CE9 04022 0.CE9 0.073 0.4C0 l.l1l 4C1 40 20 11C 20 C 1 2 €.C5C C.C25 C.C 0.0 0.¢ €.5C0
183 45 1C 55 2C 2 1 2 C.Ch4 0.022 C.044 0.036 0.2CC C.444 4C2 3¢ 1€ &C SC €2 7 G.100 G.067 .0 0.0 €.0 1.667
Jg4  4C  1C ¢ SC 1 € 2 C.C50 0.C £.C25 €.0l4 0.100 1,250 4c3 3¢ 1C 8¢ 20 C €3 C.CC C.C C.C c.0 0.0 C.667
;85 4C 1€ 4%  S5C 2 € 2 C£.05C O.C 0.C75 0.061 0.3C0 1.25C 46420 275 SC €12 CJlC0 0.090 CuC 0.0 0.0 2.5¢0C
186 4C 1%  4C S0 2 € 3 €.C15 0.C 0.050 C€.050 0.133 1.250Q 405 3¢ 1€ SC 2 € € 2 C.L&T €.0 0.0 ¢.0 €0 CobEd
287 35 1€ 45 S0 2 € 2 C.U57 G.C 0.057 0.044 0.133 1,429 4C6 2% 1C 0SS 5C € € 2 C.CBO 0.C [Ty Ca0 0.C 2.0C0
288 30 1€ 4C  SC 1 C 2 C€.C67 CoC C.033 0.025 0.1C0 1.667 4C7T 4C  1C 15 20 € 1 2 C.C5C €.C25 C€a0 0.0 0.0 c.5¢cC
09 3¢ 1€ 4C  SC 1 € 2 C.C67 C.C €.033 €.025% 0.1CC 1.6¢7 408 30 1C SC 1CC € € ¢ C.CET 0. C.C 0.0 0.C 3.323
760 6C 25 14C 0S¢ 1 1 3 0.05C C€.C17 G.C17 €.007 0.C40 (€.823 49 3 1 &C 2¢ C ! 1 £.C33 C.C33 0.0 c.0 [N C.667
91 &c 1% §9C  SC } 1 € C.C?5 C€.Cl2 ©.012 <C.O0L1 0,067 C.625 410 1y 1C  4C S0 C € Z 0£.133 C.C 0.cC £.0 0.C 3.3121
2192 95  2C 16C  SC 2 1 1C 0.105 0.0l1 0.021 0.02C 0.100 €.526 411 15 1C  4C  S5C ¢ 'C 1 €.C67 CaC 0.0 €.0 0.0 3.333
193 160 45 125 1CC 2 & 13 C.08l 0.037 0.012 0.016 0.044 C.625 412 2C  1C 4% 20 C C 1 L.C50 GuC 0.C 0.0 c.C 1.0CG
194 45 1€ SC 50 1 3 5 C.1ll Q.C6T €.022 0.020 0.160 1.111 413 2% £ 4C  5C ¢ ¢ 1 C.C4C  0.C 0.C c.0 Gt 2.0CC
295 3¢ 15 45 2 1 € 4 G.133 0.C 0.023 0,022 0.0867 C.667 414 25 1€ SC 5C L € 1 [.C4C D.C c.0 0.0 0.0 2.0CC
396 8¢ 20 4C  SC z 1 & C€.075 0.C1l2 0.025 0.050 0.1CC C.62% 415 2C  1¢ 4% SC C 1 z C€.1C6 C.C5C 0.C €.0 Q.0 2.5C¢
197 €0 15 8¢ 50 2 € 3 C.050 0.0 0.033 0.025 0.133 G.823 41€ 2C 10 4C 2 € C 1 C€.C5C 0.C 0.¢ Q.0 0.¢ 1.0e¢
298 40 15 65 2 2 € 3 C.C75 C.0 0.€50 ©.031 0.133 C.5CC 417 20 1C 45 2 C € 7 €.l0C C.© €.t €.0 0.C 1.000
299 1CC 25 105 SC 2 € B C.C8Q 0.0 0.020 0.019 O0.08C C.5¢CC 418 2C  1C 45 2ZC € € 1 C.U5C C.¢ 0.0 G.0 ¢.c 1.0C¢
€0 8¢ 1 6C  5C 2 5 1€ C.12% 0.063 C€.037 -0.05C 0.300 (€.625 41¢ 25 1€ 5C ¢ L € 2 €.C80 €.C 0.0 c.0 0.0 €.800
3¢1 %5  1C 65 ¢ 1 1§ C.C91 C.0l8 0.018 0.015 0.1C0 €.9C9 420 2% 16 SC 2 € U 1 C.C4C 0.0 0.¢ c.0 0.C c.nCC
3€2 45 15 S5 20 2 1 5 G.l11 C.022 0.044 0.036 0.133 C.444 421 35 1€ 5C 2C € ¢z C.C57 C.C a.c ¢.0 Q.0 C.571
3€3 15C 4% 145 1CC 2 € 12 C.CBC C.C €.013 0.014 0.044 C.667 423 2¢ € 35z ( € 2 C.1CC 0.¢ CaC c.0 0.C 1.0CG
304 7¢  2C 120 5C 1 € 2 €.029 0.C 0.043 0.025 0.150 C.T14 424 25 1C  4C SC C €} C.C4C Q.0 c.C 0.0 0.0 2.000
305 80 2C 13¢ SC 2 1 7 C.C87 0.C12 0.025 0.015 0.1€0 (.625 425 25 10 6C A € L 2 (.C8C C.C c.0 c.0 Q.0 C.8CC
36 45 2C 9C S0 2 € 3 C.067 C.C 0.067 0.033 0.15C 1.111 426 2% IC 1C 2 € € 2 C.08C 0.C 0.0 0.0 0.0 €.8C0
3¢7 75 2 $C 5S¢ 2 1 4 C€.C53 C.Cl3 0.027 0.022 0.1€0 C.667 421 25 1C 8% 8C C (2 C.CBC €.C c.0 c.c ¢.0 2.0CC
308 13¢ 3% 11C  5¢ 4 3 11 C.lCC G.023 G.021 0.036 0.l14 C,.385 428 25 1. 5C SC € 1 2 C.0B0 C.CA0  C.G €.0 0.C 2.6GCC
309 35 £ 65 2 1 € 2 C€.C57 C.0 0.C29 ©€.018 0.C67 C.571 429 1% E 4% 2C C ¢ 1 C.C67 C.C c.0 €.0 C.C 1.233
311 75 26 8% 5C 4 2 4 C€.053 0.C27 0.053 0.042 0.200 C.667 430 2 IC 4% 2€ € C 1 €.050 0.C 0.0 0.0 c.0 1.0C0
312 95 2% 11¢  SC 1 € § €.€95 0.¢ 0.C22 0.027 0.120 €.526 431 2C  IC 45 20 € € 1 €.05C 0.C c.e 0.0 ("] 1.0¢0
313 80 2C 9% ¢ % € 3 0.C37 0.0 0.0¢3 0.053 '0.250 (.25C 432 2¢  1C 4% 2 C € 7 €.1CC CaC C.C 0.0 0.0 1.0¢€0
214 125 5 116 1€¢ 2 1 5 0.046 0.008 0.C16 0.017 0.080 (.8C0 433 15 1C 4C 20 €€ 1 C.C67 C.C c.c C.0 0.C 1.333
115 9¢ 5 95  5C 5 1 5 .€.(56 0.€11 0.056 0.053 0.333 C.556 434 15 1€ 4% 2L € ¢ 3 €.2€0 G.C c.0 0.0 0.0 1.323
317 85 15 10C  SC 2 1 4 0.047 0.012 0.035 0.03C 0.200 C.588 43% 3¢ 35 9% 2 0 € 2 C.L67 (.C 0.0 Q.0 0.0 0,667
314 40 ¢ 5C %0 5 1 3 0.075 0.625 0.125 0.100 0.500 1.250 436 20 1C 5S¢ ZC C L 2 C.1CC O.C 0.6 0.0 0.6 1.0CC
319 4¢ S 45 1CC € 1 3 C.C75 @.025 0.2¢0 0.178 ©€.523 2.5CC 437 15 1C 4% 26 C € 7 C.133 0.¢ 0.0 c.0 ¢.C 1.333
320 85 15 9C  C 3 1 3 C.C35 0.Cl2 0.035 0.033 0.200 C.5€8 438 2¢ 15 6C  SC C € 2 C€.100 C.C 0.0 C.0 0. 2.5¢CC
321 35 K¢ 4% S¢ 2 L 1 C.CB6 0.C 0.086 0.067 0.3CC 1.429 439 1% 1C 35 2 C € 2 C.133 C.C c.C c.0 0.C 1.323
322 15 1% §5 50 0§ € & C.CB0 0.C 0.120 0.095 0.600 C(.667 440 25 1 SC  S5C € C 1 C.C4C C.C c.C ¢.0 C.C 2.0CC
323 SC 25 9C 1CC 4 € 4 C.08C 0.0 C.080 0.044 0.160 2.0CC 441 2¢ 16 4% 2 1 € Z C.1C0 C.C 0.C50 €.022 0.1C0 1.0CC
24 8¢ 2C 95 S0 4 2 5 0.C63 0.025 0.050 ©£.042 0.200 C.625 442 20 1C 4% 20 € € 1 €.050 G.C C.C 0.0 0.¢ 1.0C0
125 15 S §5 8 % € 3 C.04C C.C 0,067 C€.052 0.333 C.667 443 20 1C 5% 20 € C 1 €.C50 O0.C 6.0 c.v 0.0 1.00CC
326 90 2C 1% 5¢ 2 3 9 C€.100 0.033 0.033 0.029 0.15¢ C€.556 444 20 15 1CS 2C € C 1 (.C50  C.C c.c 0.0 [JN 1.0C¢
327 86 1C €€ 5¢ 2 12 C.037 0.012 0.027 £.023 0,200 C.625 445 25 1C 45 B¢ ¢ C 1 (.C40 C.C c.C c.0 c.c 2.0€C
3268 4C  1C 5%  5C 1 1 4 C€.100 0.C25 0.025 C.01& C.1CC 1.25C 446 25 1C 45 2C C € 1 €.C40 C.C a.c c.0 0.0 C.8CC
3261€0C 1€ 5% 5C S 16C 226 €.226 0.100 0.0C9 C.l€4 C€.9C0 €.CS5C 4471 35 1% SC 20 z € 3 C.(86 0.C 0.057 C.04C 0,133 €.571
330 3¢ 2¢ 15 FIN | [ 2 C.C61 0.C 0.0323 0,013 0.050 C.6¢7 448 2¢C 15 65 ¢ 1 12 21 C€.1C% 0.€60 C.CC5 C.018 €.087 $.250
31311 3¢ 1% 5 1 1 € 2 0.067 0.C 0.023 0.018 0.067 0,333 449 45 1% SC  SC 1 1 4 C€.(BY9 C.C22 0.0z2 €.020 ©€.C67 1.111
332 3¢ IC 45 2¢ )} £ 3 6.100 0.0 0.023 £.022 0.100 C.661 450 80 1% 4%  5C 1 2 E C.10C C.€25 ©.012 Q.022 0.C&T C€.625
13137 g5 15 5% 5C Z 4 € C.C71 0.C47 0.024 C.03¢ 0.133 C.588 451 35 1% 45 i€ 2 € 7 C(.c86 C.C 0.057 0.044 0,133 C.571
334 1¢C 15  6C  5¢ 1 7 1€ C.16C 0.C70 0€.010 C€.017 0.Cé7 €.5CC 452 BC 15 sc sC 1 1 1 C.C87 C.Cl2 D0.012 0.020 0.067 C.625
3135 35 s 4C 2 2 c.C 0.¢ 0.€57 0.05¢ 0.133 C.571 453 35 1¢  §5C SC 2 1 4 C.ll4 C.C29 C€.C57 0.04C C.1323  1.429
336 25 15 4C 1L 2 C 2 C.080 0.C 0.080 0,05C 0.133 C,40C 454 40 15 SC  2C 2 1 € C.150 0.025 0.050 0.040 0.133 €.5C0
337 95 1L S5C SC 1 6 1) 0.116 0.C63 0.011 0.02C 0,100 C.526 455 45 15 8C  5C 1 2 € C.133 C.C44 0,022 0.020 0.067 I.111
338 10C  1C  5C 50 2 @ 15 C.l5¢ 0.CB0 0.C20 ©.04C 0.200 €.500 456 1C5 15 55 5¢ 1 5 5 C.048 0.C48 0.010 0€.018 Q.C87 C.476
339 35 2 B8C 20 2 € 2 C.C57 0.C 0.0G57 C.02% ©.1CC C.571 457 215 15 €€ 5C 1 44 4C C.1E6 C.2C5 0.0CC5 C€.017 0.C67 C.2233
340 3 10 40 S5C Z 6 4 C.133 C.C 0.067 0.05C ©€.200 1.6€7 458 175 1C  SC  SC 1 39 27 (4126 GC.2?3 0.0C6 G.02C 0.1CC C.2€E6
341 25 15 SC 1€ 2z € 1 C.c29 G0.C 0.057 0.040 0.133 C(.286 459 55 1% 5C 2C 1 1 & C.1C9 C.018 C.C18 0.02C C.C67 C.364
342 95 2 9% 20 2 1 2 G.021 0.Cl1 ©0.021 0,021 0,100 G€,211 460 35  1C  4C 2 2 € 3 C.l86 ©.C 0.057T €.050 0,200 €.571
343 3¢ 15 55 26 z € 2 C.CeT GC.C 0.C61 0.036 0.133 C.667 462 35 20 S 5C z 1 & C€.171 C.C2% 0.G57 04036 04160 1.429
344 25 1C  4C 20 2 € 2 C€.C80 0.0 0.080 0.05C 0.200 C.860 463 145 1% SC  SC 1 5 12 C€.CB3 C.C34 0©.GCT C.02C C.G61 €.345
34% 25 1C 3% 2¢ 2 € 1 €.C40 0.C C.C80 G.057 C€.2CC C.BCC 464 45 15 55 20 I C i C.l%6 €.C €.022 0.01€ 0.067 C.444
347 35 10 4C 260z € 31 (.086 0.C 0.C57 0.0%C 0.200 C.571 4€5 145 1% 45 5C 1§ 14 C.097 0.C62 0.0CT 0.022 0.067 C.345
348 85 15 SC  SC ) 3 7 £.682 0.035 0.012 0.02C 0.067 C.5€8 466 45 1% 55 5C 13 £ C.l33 0.C67 C.022 €.01€ C.C67 1.1l
345 85 € 8¢  5¢ 2 2 & 0.C71 0.024 0.024 0.040 0.133 C(.S5eE 467 85 1% 6C  2C 1 5 6§ G.106 0.059 0.012 0.017 0,067 C€.23%
35¢ 15 1 §5 0S¢ 1 3 7 G.093 0.040 0.011 0.018 0.1C0 C.667 468 4C 15 8C 2C 1 L 1 ©.175 €.C25 0.025 0.020 0,067 C.5¢CC
151 86 1% 9C 5C 2 } 4 C.050 0.Cl2 0.025 0.022 0.133 (.625 469 35 2¢ SC SC 1 3 4 C.ll4 0.C86 0.029 0.020 0.050 1.429
352 2¢ 1€ 3% 20 1 € 1 C.050 C.C 0.050 0.029 0.10C 1.0€C 47¢ BC 1% 55  SC 1 % 1C C.125 CaC63 CaCl2 0.018 C.067 (625
353 165 1C 55 1CC ) 11 1¢ C€.€97 GC.C67 C.CL6 C.018 0.100 C.€C6 471 6C & 5 8C ¢ 5 11 C.183 0.C83 0.C33 0.036 0,133 (.823
354 2¢ 1C 3c 20 1 € 2 C.l1CC 0.C €.050 C€.033 0.1C0 t.oCC 472 15C  2C  S§  SC 1 1C 21 C.14C C.C67 ©.CCT Q.08 0.050 (€.322
355 45 15 SC  2C 1 1 1 0.156 0.C22 0.C22 0.02C C.C67 C.444 473 116 2C 9C SCO 1 9 1€ G.164 C.CB2 0.0C9 0.011 0,050 4.545
356 9% 2C 5% 1CC 2z 2 5 C.053 0.€21 0.0z21 0.036 0.1C0 1.¢53 474 7T 15 4% BCC 1 & 12 C.l71 0.086 0.014 0.022 0.067 7.143
157 55 5 S§C S5 1 2 & C.C73 04036 0.C18 0.02C 0,067 C(.9C9 475 135 15 €€ 5C 1 1% 1f C€.133 C.111 €.C€7 C€.017 0G.067 €.37C
358 12¢ 5 6C 1C Z 1 12 C.1C0 0.C%8 0.017 0.033 0.133 (,832 476 1SC 1% 4C 1€0 1 11 2¢ C.173 C.C73 0.0C7 0.025 0.067 C.667
359 2% 15 3% 2¢c 1 € 2 C.C80 C.C 0.C40 ©.029 C.C67 C.ECO 478 12C 15 7% 20 2 13 g C.067 C.108 0.017 0.027 0.133 1.667
160 25 1C 3% 2¢ 1 1 4 €.160 C.C40 0.040 C.02§ 0.1CC C.ECC 479 135 15 85 1CC 1 12 1€ C.C74 C€.G89 C.CC?7 0.018 C.C67 Go741
361 4C 20 1€ 2¢ 2 1 4 C.lC0 0.025 0.050 0.029 0.1C0 C.5¢C 480 &% 5 855 SCC 2 5 12 C.l41 0.059 C.024 C.036 0,133 4.882
62 35 1% 85 26 1 0 2 0.057 0.C £.029 0.018 Q.067 C(.571 481 85 15 4% 2¢C 1 12 14 C€.165 €.141 0.012 0,022 0©.067 2.383
363 3% 15 1 2 2 2 1 €.200 G-CS7 0.0%7 €.029 0.123 (C.S571 462 165 15 S5 50 2 7 19 C.115 C€.C42 0.012 0.036 0.133 €.363
Je4 40 15 TC 0 fC 2 C 2 C.075  Q.C C.C7% 0.043 0.2€C 1.25C 4Ry 17¢ 1 5C  SC Z S 21 C.124 0.€53 0.C12 0.04C 0.133 0.264
165 3¢ 1C 5 8 2 1 3 C.1C0 C€.C33 0.C€7 0.044 0.2CC 1.667 4R4 140 2C  SC 2¢C Z 11 1€ C€.12$ 0.C79 0.014 0.040 0.1CC 1.429
166 4Q € 7C 21z 0 1 C.l75 0.C 0.3C0 ©.171 0.BL0 GC.%00 485 16¢ 1S 56 20 7 3 & C.CA0 C.C30 0.C20 0.055 0.2€C C.2CC
368 4C 15 75 20 2 1 1 C.179 C€.025 C.C15 0.040 0,2C0 C.5CC 486 80 § §5  5C 1§ 1§ C.112 Ca032 C.237 0.345 1,267 (.625%
369 25 1C  4C  2¢ 2 C 2 C.C80 0.C 0.GE0 0.05C 0.200 C.8CC 487 B0 1% SC  SC 1€ 3 1 (.087 0.037 0.2C0 0.32C 1.C67 Ca625%
370 4C 20 65 2¢ Z € 2 C€.050 Q0.C 0.050 0.031 0.1CC C.5(0 4g8  SC S 5C  5C 2¢ 4 13 C.144 0.0%4 0.222 0.400 1,333 C.5%56
371 S5 2 6% 2 2 1 4 C€.C73 0.Cl8 €.036 C€.031 Q.1GC C.364 49 12¢ 1€ €C SC 2 C 2 0.C17 0.C 0.017 0.033 0.200 €.417
372 55 20 6C  2C Z 2 4 C.C73 0.C36 C€.036 0.032 C.1CC C.364 446 4C 25 1CC  2C 2 € 2 C.L5C C.C C.0%0 G.02C 0.C8C C.SCC
373 3¢ 1€ 4C 2 2 € &% C.l67 C.C C.C6T C.05C 0.2CC C.6€7 452 6C 15 SC 2C 1 1 3 €.050 C.Cl7 Q.017 0.011 0.(67 €.3233
374 3¢ 15 4% 2¢c z € 3 0.100 C.C 0.C67 0.044 0.133 C.667 43 75 1C  7C 1CC 1 €& 1C C.133 0.C80 0.013 Q.0l4 0€.1C0 1.333
375 6C 2C 1C 2 2 1 5 C.083 C.CI7 C€.C33 0.029 0.1C0 ©€.332 494 S¢ 2€C 165 2 2 € 1 C.o02¢ C.C 0.040 0.019 0.100 €.40C
376 26 1C  4C 26 z € & C.300 0©.C C.1€0 C€.05C 0.2C0 1.0CC 495 SC 1% S§ 20 1 € 2 C.040 C.C 0.020 0.011 0.067 C.4C0
377 45 2% 5 2 31 2 C.04% 0.C22 C0.067 C.035 0.120 C.444 456 S5C 1% §C 20 z 1 2 C.040 0.020 0.040 0.022 0.133 C.4CC
378 45 1C  4C  SC z € 3 £.067 0.C 0.044 0.05C 0.200 1.111 467 45 10 €% € 1 2 5 C.l11 C.044 C.022 0.015 0.100 C.444
379 4C 2C 11C 20 € 2 4 C€.1CC 0.C50 C.C 0.0 0.C €.5C0 498 95 1€ sC  s¢ 2 1 C.Cl4  CaC 0.021 0.033 0.200 C.52¢
18¢ SC 15 9T 26 C 4 5 €.100 0.C80 0.0 ¢.0 0.C C.4C0 459 40 2% 8C 2 F € 4 C.l6C C.C C.050 0.025 0.080 C.5C0
381 3¢ 1C 5% SC € C 2z C.067 O0.C 0.0 c.0 0.C 1,661 5€C 15  1C  BC  SC 2 1 3 C.040 0.013 0.027 0.025 0.200 Co.667
182 4C § 7 2 ¢ 2 4 C.100 C.CS50 0.C ¢.0 0.6 c.5¢CC 51 45 15 €% SC 2 2 ¢ C.133 0.C44 0.044 0.031 0,133 1.111
383 3C 1% 7€ SC € 1 7 C.1€0 €.C33 0.0 0.0 6.C 1.6617 LC2 1% 20 7% 1€C 1 2 € C.CBO  CaC27 C.CI3 €.012 0.C50 1.332
394 35 2€ € 2 € 2 7z C€.C%7 C.C57 C.C €.C 0.0 €.571 4¢3 €5 20 10C 2CC 2 1 4 C€.C62 C.Cl5 C.C4 C€.03C 0,150 3.077
€5 25 15 6% 2C 4 C.l6C C.C 0.C 0.0 c.cC c.ecc . .9C4. BC LS. RE 200§ 1 . 4 CaC5C Ca€l2 0.0€3 £.05% 0333 _2.5€C



Table 6 continued

¢ o
42 % =
FR o 3
PR ) ~@ o) @ %) wow o @ >l 2 Py £
" L & B g OB E SR E‘g’ 2 ; o B g 3 BB g R SR
i 2 2 3 3§13 325 B od8 & G % 4 i 2 5 2 13325 B g P o
§ % & & =28 3dg 88 J& mp &e ag g § 02 2 & £ &8 2 iz 38 & & s &l
565 &5 2C 11C 2C0 4 1 5 C.CT7 0.C15 0.C¢2 C€.03¢ 0C.2C00 2.C77 622 65 20 115 1CC 1} 2 5 C.C77 C€.C31 C€.C15 -0,0C9 C.C5C
5Ce 85 1c 6C 2 £ 1 7 C€.C82 ¢.Cl2 Q.C59 0.083 0.500 (.235 623 €5 15 9% iCc [ 2 C.C31 Q.C ¢.015 0.011 ©0.067
5QT 1§ 2¢ 1l 2¢0 & 2 € CoCBQ (.027 0.120 0.Q78 Q.45C 2.6€7 £24 G 2C 129 ac 2 C 2 C.C43 Q.G G.C43 0.0Z4 C.150 C.714
508 15 Z¢C 115 2c¢c 2 1 5 C.t67 0.013 C.C40 0.02¢ 0.150 2.661 625 €0 2C 135 1¢0 2 1 2 €aC33 0.C17 04023 C.01% 0.1C0 1.6¢17
5C9 1¢C 2¢ 115 2¢cc 3 1 § C€.C71 0.0l4 0,.C43 C.026 0.15C 2.857 626 &C 2C  14¢  2CC 2z C 4 C.C67 C.C 0.C33 0.0l4 ¢.1C0 32.3212
510 110 1C 55 50 ¢ 7 11 C.l0C (a.C64 0.055 Q4109 0.600 C.45% E27  6C 20 155 1¢C¢c 1 1 4 Cl.C67 C.CLT CaC17 Q€.0C& C.CHO 1.€€7
511 2¢ 25 9¢ 20 3 c 1 €.050 0.0 0.15¢ 0.023 C.120 1.0CC 628 EC 25 21¢C sC 1 3 7 C.087 €.C37 C.C12 Q.00% 0.040 C.625
siz 1% 2¢ 105 2¢¢ 2 [ 3 C.040 0.0 0.040 0.029 0.15C 2.6¢61 629 65 2¢ 1sC 1o 1 1 3 C.C46 (.C15 0.015 ©€.0€7 C.0s5C 1.538
513 20 2¢ 85 2t 3% < 2 €.100 0.C 0.2%0 0.059 0.250 1.0C0 630 7C 2¢ 15C 1CC & 1 3 C.C43 0.0l4 O0.C5 0,027 C.200 1.429
515 2% 15 g5 20 2 c 2 C€.C80 0.C Cs120 C€.032 0.2(C C.8CC €31 I c 16% 1CC ¢ 1 3 C.C43 ©C.C14 0.029 04012 C.GET 1.429
516 2C 2C 9 2¢ 2 < 2 C.100 @.C 0.150 0.033 0.150 1.GCC €32 €5 ¢ 1€C 1CC 1 1 1 C.C46 0.C15 C.1C8 0.044 0.35C 1.53R
517 180 15 59 ¢ 2 11 11 C.I113 C.C73 0.020 G€.0%55 C.2¢0 C.323 ¢33 1% 15 12% 20 2 1 € C.C67 C.C13 0.C27 C.01¢ 0Q.133 (C.267
518 15 15 10C 2¢0 4 1 5 C.067 C.Cl3 0.053 Q.04C 0.267 2.667 634 &0 20 138 1 2 [ 2 €.033 og.C 0.050 0.022 0Q.15C 1,667
519 1a0 2¢ 105 1CC £ & 9 €.090 0.C60 0.060 0.057 0.300 1.0CC &35 45 1c 6¢C sc 1 1 6 C 11l G.G22 G.GZZ2 0.Q17 G.16¢ 1.111
520 2¢C 1¢ 95 26 2 ¢ 1 C.C50 0.¢C C.150 0.032 0.3C00 1.CCC 6316 €% 28 13 5C 1 1 5 C€.C77 C€u.Cl5 C.015 0.008 C.C40 C.769
521 25 15 9C 2 2 [ 2 C.C8C C.C 0.C80 0.022 C.131 (.ECC 637 6C 25 22C 2¢ 1 4 7 C.C78 C.C44 C.CI1P C.0CS5 C.C4Q C.222
522 120 18 65 2¢C € 1C 12 C.lCC C.G83 C.G75 0.138 C.€6C0 1.¢¢€7 &38 11C 18 12¢ sCC 1 3 & C.C55 C.027 C.0C9 0C.008 G.CET 4.545
523 13¢C 15 6C 2€0 1 1C 14 C.108 (€.C77 C.0(8 C.017 0.C67 1.538 639 65 1% 115 Soa 2 3 1 C.0%4  0.032 Q.021 0.017 0.133 5.263
524 9C 2C 65 2¢0 % 0 ¢ 0.C67 0.C 0.056 0,055 0.250 2.222 c4C 13C 1& 7C 2¢ 1 3 11 C.C085% 0.023 C.0C8 C.014 0.C67 C.l54
525 2% 1% 1 5C 2 C 1 C.040 0.0 0.120 0.033 Q.200 2z.CC0O 641 12C 1% es F 3 S CeC75 €.C25 0.€17 0.024 0.133 <C.lé7
521 8¢ 15 §C 2CC ¢ 2 € C.075 0e025 0.C75 (.067 0.40C 2.5CC 642 135 g er 206 2 3 L0 CaC74 CuC22 C.C15 0.024 04133 C.l48
528 15 2C 16C SCC 4 1 § Ca067 CoC13 C.C53 Ca040 0,200 €467 643 145 ic  z2el 2¢ 2 2 10 C.C69 0.C14 0.014 C.CCT 0.067 (C.138
529 120 1% 15 1C¢c § 7 1¢ C.CE3 (C.C58 (0.,075 0Q.120 0.600 (.23 644 145 15 C €C 2 € 11 Cell7?7 C€.C55 0.014 0.029 0.123 C.345
530 14C 2C 75 2C6 7 13 17 C€.l21 Q.C93 0.050 G.093 0.35C 1.429 645 145 15 9C¢ 1cc 2 T 14 C.CS7 C.C48 C.C14 €.022 (€.133 C.é6SC
531 18 2¢ 10C 5CC 9 3 € C.CB0 0.C40 0.067 C.05C 0.20C 64667 647 125 3C 3¢ 5C 2 s 131 c.c96 C€.C37 Q.15 Q.015 Q.07 €.37Q
532 8¢ 25 16C 2cc 2 c 4 €.050 0.C 0.037 ©€.03¢ 0.120 2.5CC 649 105 15 58 sC 2 4 E C.(76¢ (C.C28 €.019 0C.03¢ 0.133 (.476
533 110 2C¢ 125 ¢ ¢ c 4 C.(036 0.0 0.C82 0.072 0.450 C.182 650 15 2C 5 5C¢ 1 2 ¢ ¢.680 cC.C27 0.013 0.011 0.050 C(.6¢67
534 8C 2c 9 SCC § 1 4 C.C5C C.Cl2 C.C€3 C.05& 04250 ¢.25C 651 95 4C 115 1cCc 1 2 7 C.C74 C€.C21 0.€11 0.0C9 (€.C25 1.043
535 90 2C 9¢ 5CC 2 2 5 C€.C56 (C.C22 C.022 €.022 C.ICQ 5.556 €52 55 1t 18 20 2 C 4 (.03 C.C C.036 0.027 0.133 (.3¢4
536 90 2% 16C 2c¢ 8 2 § C€.056 C€.C22 0.C96 €.05¢ 0.2(C 2.222 653 ¢ 1% 9C 1CC 2 C 4 C.C57 Q.C 0.029 (€.022 0.133 1,429
937 8% 2% 17¢ 1CC ¢ 2 7 C.082 0.024 C.094 ©€.04T7 ©.220 1.176 &54  7C 15 85 2¢ 1 2 4 (.C5%7 C.C29 0.014 C.012 0.0€7 C€.286
538 65 5 20¢ 1¢C 2 1 4 C€.G62 0.015 0.046 0.015 ©.120 1.5%¢ 45% 18 18 gC 20 1 1 4 (.C53 C.Cl3 0.013 0.01%1 0.067 C.267
539 13 15 &C 26 2 < 1 C.C67 0.0 0.123 0.032 C.123 §.323 656 G 15 g5 1C0 1 < 5 C.C71 ¢.C 0.014 Q.012 04067 1.429
540 20 2¢ ac 2 2 C 1 C.C50 C.C 0.1CC 0.025 0©.1CC 1.0CG 657 IC 1z &5 5C¢ 1 1 4 C.C57 C.Cl4 C.C14 G.012 C.C€7 C.714
541 1% 1% 7C 26 2 ¢ 1 C.C67 C.C 0.123 (G.02% 0.133 1.323 658 ¢5 1C ac 5C 2z 1 2 C.C48 0.C015 0.021 0.024 0.200 C.7£9
542 28 15 1€ ¢ 2 [ 1 C.C40 Q.C 0.120 0.040 0.2C0 C.8CC €59 1C 1% 9cC 5¢ 1 C 5 C.C71 GC.C 0.014 0.011 Q.C&7 C.714
543 2¢ 15 1c 2¢ 3 C 2 C.10C 0.C 0.150 0.043 0.2C0 1.0CC 660 1CC 1< K- Y 3 7 C.C76 €.030 0.050 0.067 0.223 1.0CC
544 2C 15 1c 5¢ 2 C 2 C.100 o¢.C 0.1€C0 g.02%9 0.133 2.5CC 661 130 1C 5% 5¢ ¢ 5 11 €.08% 0.038 0.028 0.091 0.560 C.385%
545 25 ic (3] c 2 C 1 C.040 C.C 0.080 0.031 0.200 C.8CQ 662 &5 1 11¢ 1CCc 2 1 4 C.047 (.Cl2 0.035 0.027 0Q.200 1,178
546 1G5 15 ic P 2 2 C.C19 0.019 0.619 C€.029 0€.133 C(C.15C 663 15 3c 85 1cCc 2 2 4 C.C67 C€.C27 0.04C C€.035 0.100 1.333
547 11¢ 1% 54 5C 2 C 3 0.C27 0.C 0.018 0.03& 0.133 (4455 €e5 11¢C 2¢ 140 &CC 2 2 5 C.C45 C€.C18 0.C27 0.021 O0.150 4,548
548 95 1% 6C s¢ 2 4 4 C.042 0.042 0.021 0.033 0.133 C.526 666 15 PAVEES UV VD | € 3 C.C4C C.C €.C13 0.01C 0.05C 2,647
549 90 15 6C 20 1 1 2 CG.C22 0.0l Q.011 C.017 0.Ge7 (C.222 667 59 15 &5 §C 1 2 & C.1€9 0.036 0.018 0.015 0.C0é7 €.9C9
550 85 1C 6C 5¢ 2 2 5 0,059 0.024 0,024 0.033 0.200 C.588 €68 S¢C 20 12€ SCC 1 < 4 C.Ca4 0.0 0.011 Q.008 0.050 5.556
551 1cC 1€ 5C 50 2 1 12 C.120 0.03¢ 0.030 0.06C 0.300 ¢€.5CC 669 55 15 5% 5C 1 1 &€ C.109 0.018 0.018 0.018 Q.C67 €.9C9
§52 118 1C 1 s¢ 2 4 1C C€.C87 0.€35 ©.C17 0.031 0.2CC C.425 670 S% 15 S8 s5CC 1 1 4 (.C42 0.C11 0.011 0.011 Q.C&7 5.263
553 135 1C 6% 5C 2 ¢ 19 C.141 G.044 0.015 0,031 0.200 G.317C 67y 1C 1< B 1 4 C.C57 C.Cl4 Q.086 G.071 0.4C0 1.429
554 90 1C &C s¢ 2 5 9 C.160 ¢.056 0.CZ2 0.033 0.2C0 C.55¢ 672 SO 15 18 2C 4 C 3 C.Cé0 C.C C.C80 0.052 G€.267 (.4GC
555 10 2¢ 1c¢C §¢ 1 4 7 €.1C0 (0.05%7 Q.014 0.010 0.050 G.714 673 S0 2¢ 118 50 4 C 3 C.Cé0 C.C 0.080 Q0.03% 0.2C0 1.0C0
556 &C 15 1c 5¢ 2 2 ¢ €.100 0.033 @.023 0.029 0.132 (0.833 674  &C 2¢  13c¢ 2C ¢ < 1 C.C20 C.C 0.040 0.015 0.1CC C€.40C
551 1¢C 15 6¢C 5¢ 2 é 7 C.100 0.C86 (0.029 0€.033 0.133 (C.714 675 45 2C  13¢C 5C 4 C 2 C.C67 Q.0 0.089 0.031 0€.200 1.11}
558 95 1C 6C 5C 2 3 1c C.1CS Q.C32 C.021 0.033 0.2C0 C.52¢ 676 5C 2¢  13cC 5 2 C 2 (.04C C.C C.040 0.015 0.1CC 1.CCC
559 110 ic 6C 5C 1 4 1C C.C91 G.C36 0.0C9 Q.017 0C.1CC C.485 a11 S5 2% 16 1CC 2 C ¢ C.036 ©.C 0.026 0.012 0.08C 1,818
5¢C &C 15 £ 5C 2 2 ¢ C.1C0 C.C33 0.03 0.031 0.133 (C.8233 678 RC 3¢ 1ed 2¢C 1 C 4 (.05C C.C ¢.012 0.006 0.C33 C.25¢C
561 105 1c 8% 1€C 2 1& 2% (C.238 0.152 0.019 0.031 0.200 €.992 &79 ¢ 1 1¢C S¢S 2 G C.C86 (.C22 0.096 C€.05¢ 0.333 (.5%6
562 12¢ 1C 65 5¢ 2 5 1C 0.083 0.042 0.C17 0.03F 0.200 C.417 68¢  &C 3¢ 1sc 2C 1 [ 3 C.023 0.0 0.011 0.007 0.033 (¢.222
563 120 1C &ac s¢ 2 8 12 C.1CC C.C67 04017 0.033 0.2C0 G.417 681  &C 2¢C 9c 26 2 1 4 C.067 0.C17 0.023 0.022 0©€.10C G.333
564 120 1C 6C 5¢ 2 2 12 0.100 €.017 ©0.017 0.033 0.2C0 C.417 ¢82 1CC 20 165 €C z € £ C.CB0 C.06C 0.C20 0.012 0.10C C.5CC
565 12C 1c 6C ¢ 2 5 11 C.092 G.C42 0.C17 0.033 0.200 C.417 €83 6C 5 5% sC = 3 7 C.117 ¢€.05C 0.083 0.091 Q.332 (.833
566 12C 1C &6C 5C 1 2 12 0.100 Q.C17 0.0C8 0.017 0.1C0 C.417 &84 S8 159 65 sC 1 2 T C.C74 (.C21 0.011 0C.015 Q.16C C.52¢6
567 116€ 1< 8% 5¢ 2 2 1C 0.091 0.018 0.C2?7 0.046 0.3C0 C.495 685 9 1c 5 a0 2 5 7 C.C78 0.C56 0.022 0.036 0.20¢ €.222
568 135 1C ¢ SC ¢ 5 16 C€.119 0.€37 0.044 0.086 0.600 C.317C 686 1CC 15 ] 20 1 7 8 C.08C C€.C70 C.010 0.013 0.067 ¢.2€C0
569 115 1c 7C ¢ 3 5§ 11 C.081 0.037 0.022 Q.043 0.300 C.37¢C €871 19 is ¢ 1CC 1 (4 7 C.CA0 0.0 0.013 C.011 0.067 1.337
510 130 1¢ &C 8¢ 2 9 14 C.108 0.038 0C.015 0.033 0.200 G.3ES 6eg ¢ 18 133 ¢ 1 < 2 C.033 ¢.C C.017 €¢.007 0©.Ce7 €.333
571 140 1¢ ¢ 5C 2 3 11 €.C79 0.C21 0.Ci4 0.029 0.200 C.357 689 7C 15 12¢ 5C 1 2 5 0.C71 C.C2% 0.0314 0.008 0.C67 C.714
572 145 1C &5 50 & 7 11 G.117 ¢€.048 0,034 0.077 0.500 0.345 690 &5 Le e 1CC 1 1 3 C.C35 0.012 0.C12 0.012 0.067 1.17¢
513 95 15 17C 2CC 4 1 2 €.021 C.Cll 0.C42 0.024 0.267 2.105 691 4C 2¢ 8¢ 20 1 2 4 C.100 0.050 ¢€.025 0.012 0.€50 C.SC0C
574 80 15 16C 2¢C 1 2 5 C.C63 C€.025 0,012 0.006 0.C67 2.5C0 652 8% 25 168§ 5 2 [ 1 G.018 0.C 0.026 C.012 0.CBQ C.S9C9
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Table 7

Statistical characteristics of geochemical stream sediment sample data in parts per million, White River arez, South-Central Alasks.

Noce: To calculate averages and standard deviarions, a value of 1/2 the lower detectiop limit or the crustal average for the

element, whichever is less, was substituted for values below detecrion Yimits (ND).

(Computer program by L. E. Heimer, MIRL)
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Tedla B Fraguency distribulion h{utogrene in pnrls par mfilion and logarithms of parte pec
uilllon of coppar, lead and xinc in strasw sediment samplps, Whiea River arvaa.
South-Cantral Llaska.

(Computear program L. B. (fefnar, MIRL)
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Cumulative Frequancy Curves far Copper. Plotted on 5 cycle X |0 dlvisions Seml-
Logarithmic Grid, Shows Threshald and Anomalous Values. Atomic Absorption Data,
Stream Sediment Samples, White River Area, Alaska.
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Cumuiative Frequency Curves, Zinc and Lead. Plotted on 5 cycla X |0 divisions
Semi-Logarithmic Grid. Shows Threshoid and Anomaious Values. Atomic Absorption
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The copper anomaly indicated by samples 3, 7, 8, and 9 in the northeast cormer of the map
(Ffig 24) 1s related to a known copper prompeéct in the batholith to the north. Sample 329,
at the head of Middle Fork of White River, contains 12000 ppm copper and was collected below

a copper prospect reported by Moffit and Knopf (1910, p 55). This prospect is discussed
under "Econonlc Geolcgy'. Samples 448 and 457, on Flood Creek (fig 2D), are anomaloug in
copper. The surrounding rock 1s layered amygdalcidal basalt with occasional malachite
stains on float. Samples 585 and 594 through 597, on Sheep Creek (fig 2D), are anomalous

in zine. Snow cover prevented badrock observations. Capps (1916, p 124) reports a copper
prospect at the head of Sheep Creek. His discussion is abstracted in the economic geology
section of this report. The nickel anomaly indicated by samples 665, 668, and 670 on Holmes
Creek (fig 2B) 1is probably related to the peridotite (harzburgite) sill in the slope above
them. The high nickel/coppet ratio (the maximum 1s 5.6; table 6) in these samples indicates
that significant amounts of copper are not to be expacted in the sill. A pilece of float
from the s1ll containing visible sulfides assayed 730 ppm nickel and 240 ppm copper. The
low nickel assay from the rock (average nickel content for ultramafics is 1200 ppm accord-
ing to Hawkes [1963, p 370)), combipned with the high nickel/copper ratio may mean that the
nickel 1In stream sediments is derived from rock silicates rather than sulfides. However,
only one small pleca of rock was sampled, and it cannot be considered representative of the
8111. The possibility of nickel sulfides should not be discounted.

A number of samples (f7g 2B, 2D) are anomalous 1in nicbium, lanthanom, boron, barium, and
cobalt, chromium, uickel. These anomalies may be related to minor occurrences of native
copper and copper sulfides in the amygdaloldal basalts near White River.

Krauskopf (1967, p 588) states that of four rock series studied, strontium is highest in
andesites. The strontium anomalies in samples 109, 123, 125, 129, and 132 (fig 24) may re-
flect the nearby presence of andesitic volcanic rocks.

COMPARISON OF FIELD METHODS

The heavy wetals field test (4ppendixz I) and the specific readily extractable copper field
test (gppendiz IV), both from Hawkes (1963), show considerable difference in copper detec—
tability. The basic differences in the tests are the extractants (pH 8.5 for heavy metals,
pH 2.0 for copper), and the solvents used in preparing the dithizone solutions (aromatic sol-
vent such as toluene or xvlene for heavy metals; aliphatic solvent like hexane for copper).
Io the heavy metals test, zinc, copper, and lead are the principal heavy metals and are mea-
sured indiscriminately as a group. The sgpecific copper test responds to copper only. In
this project, the heavy metals test was run wet and unsieved under actual field conditions
and Lthe specific copper test was run in the laboratory after being dried and screened to
minug 80 mesh., Other considerations aside, the specific copper test is probably wmore reli-
able because of bettrer controlled conditions. The data are tabulated in table 6.

Table 3 shows that although the correlation between them is low, there is not a great differ-
ence in the copper detectabilicy of the specific copper fleld test and the heavy metals field
test when the entire population of samples is considered. ¥For this case the heavy metals test
appears to indilcate the presence of copper slightly better than the gpecific copper test.

However, for the population of samples above thraeshold value in copper, the specific copper
test is a better detector of copper than tha heavy metals test, as shown in table 4. For the
tabulations in table 4,the value of 5 milliliters dye to iIndicate threshold was chosen based
upon experience in the field and inspection of background and threshold values in table 6.
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CONCLUSIONS

The resulta tabulated on table 6 and shown in tablas 3 and 4 demonstrate that the specific
copper test 1g a battar indicator of anomalous values of copper In the projact area than
the heavy metals test. The effect of drying and sieving to minus 80 mash in the apecific
copper Lest 18 unknown, but it may bae presumad that uniform contrxoel of partic’=2 size in
the samples would lead to more consistant rasults.

Inspection of the ratios in table 6 shows the correlation between the heavy metals fiald
test and total metal contant is battar for lead than for alther copper or zine. Table 6
also shows that in the sampla population az a whole there 1ls generally not a sympathetic
correlation of nickel and copper.

GULDES FOR EXPLORATION

Geochenmistry is a useful exploration tool in the project araa: minor occurrences of cop—
per are often indicated by thraeshold and anomalous valuaes obtained by both the heavy metals
tegt and the gpecific copper tast., The specific copper test is a betrter exploration method
for copper than the heavy matals tast.

The strongest copper mineralization observaed in the area is chalcopyrite associated with the
granitic pluton and the gabbro pluton neaxr Beaver Craek (northeast cormer fig 24). The in-
tersection of strong northeast, northwast, and north-trending lineaments in the area and the
highly fractured nature of the intruded matasadiments add interast to the area as a possible
targat for exploration. Stream gsediment samplas 61, 62, 63, B4, 137, and 138 (fig 24) are
above thraghold value in copper, but there are no anomalous samples. The minor quantities
of sulfides observed ware mostly fresh and unoxidized. This could mean that the sulfides
are not baing laached, apigentic copper is not being released into streams, and consequently
there is not a geochemical anomaly.

The most persistant gaochamlcal anomaly is tha zinc anomaly on Sheep Creek, in the south can-
tral area of tha map (fig 2D). Capps (1916, p 124) discussas a copper prospect at the head
of Sheep Craek, but snow prevantad bedrock observations for the currant project.

In spite of the apparent lack of nickael and copper in the sericitized peridotite sill on
Holmas Creek (fig 2B), it is notaworchy bacause of its similarity to a nlckel-copper-bearing
8111 nearby in Canada. According to Findlay (1968, p 43), Hudson Bay Mining and Smelting
Company is developing a nickel-copper oraebody (the Wallgraen Property) in an ultramafic sill
(dunite, serpeuntinized peridotite, feldspathic peridotita) on Quill Cresk, eight road mlles
west of the Alaska Highway at mile 1111. At least 737,000 tong of ore averaging 2.04 per-
cent nickel and 1,42 parcent coppar have reportedly bean outlinad. Also, on White Rivar
approximately three miles from whera it is crogsad by the Alaska Highway, a nickel-copper
deposit gimilar to the Wallgreen Property 1s raported to have 550,000 tons averaging 1.68
percent nickel (Findlay, 1968, p 39).

Niobium and cobalt anomalias may ba associated with minor occurrancas of nativa copper and
copper sulfides 1in the altered amygdaloidal basalts near White River. A weaker associlation
of copper mineralization with nickel and chromium anomalies may be inferrad.



52

REFERENCES

Anderson, P. L., 1969, A geochemical orlentation study for lead and zinc in the Faix-
banks, Alaska, area: Alaska Div. Mines and Geology Laboratory Notes 15.

Anderson, P, L, and Pelz, R,, 1969, Dithizone field test, some suggestions:!: Alaska
Div, Mines and Geology Laboratory Notes 14, 2 p.

Asher, R. R., 1969, Geologlcal and geochemical study, Solomon C-5 quadrangle, Seward
Peninsula, Alaska: Alaska Div. Mines and Geology Report 33, 64 p.

Brooks, A. H., 1914, The Chisana placer district, Alaska: U. S. Geol., Survey Bull.
592, p 309-320,

Capps, S. R., 1915, An ancient volcanic eruption in the upper Yukon basin: U. S. Geol.
Survey Prof. Paper 95-D, p 59-64.

, 1916, The Chisana-White River districc, Alaska: U. S. Geol. Survey Bull,
630, 130 p.

Dutro, J, T., and Payne, T. G., 1957, Geologilc map of Alaska: U. S. Geol. Survey.

Fetrnald, A, T., 1962, Radlocarbon dates relating to a widespread volcanic ash deposic,
eastern Alaska: U. S. Geol. Survey Prof. Paper 450-B, p B29.

Findlay, D. C,, 1968, Tha mineral industry of Yukon Territory and southwestern districc
of McKenzie, 1968: Geol. Survey of Canada Paper 69~55, 71 p.

Hawkeg, H. E., 1963, Dlthizone field testa: Econ. Geology, v 58, p 579-586.

Hawkes, H. E., and Webb, J. 5., 1962, Geochemistry in mineral exploration: New York,
Harper and Row, 415 p.

Irving, J. D., 1907, Copper-White River region: Alaska Terr. Dept. Mines unpub. rept.

Jones, D. L. and MacKevett, E. M., Jr., Summary of Cretaceous stratigraphy in part of
the McCarthy quadrangle, Alaska: U, S. Geol. Survey Bull. 1274-K, 19 p.

Krauvskopf, K. B.,, 1967, Introduction to geochemistry: New York, McGraw Hill, 721 p.

MacKevett, E, M., Jr., Berg, H. C., Plafker, G., and Jones, D. L., 1964, Preliminary
geologic map of the McCarthy C-4 quadrangle: U. S. Geol. Survey Map I-423.

Miesch, A. T., 1967, Methods of computation for astimating geochemical abundance: U. S.
Geol. Survey Prof. Paper 574~B, 15 p.

Moffit, F. H., 1938, Geolegy of the Chitina valley and adjacent area, Alaska: U, S.
Geol. Survey Bull. 894, 137 p.

Moffit, F. H., and Knopf, A., 1910, Mineral resources of the Nabesna-White River dis-
trict, Alaska: U, §. Geol. Survey Bull. 417, 64 p.

Peters, W. J., and Broocks, A. H., 1900, A recomnnaissance from Pyramid Harbor to Eagle
City, Alaska, including a description of the copper deposits of the upper White
and Tanana Rivers: U. S. Geol. Survey 2lat Aun. Repr., p 331~39l.

Smith, J. G., and MacKevett, E. M., Jr., 1970, The Skolal Group in the McCarthy B~4, C-4,

;zd C~-3 guadrangles, Wrangell Mountaing, Alaska: U. S. Geol. Survay Bull. 1247-Q,
Pc



53

1
00¢
000°T
000"
000°¢
000°07T

wdd

STuasiy Avowmypjuy

1
0s
00T
002
00¢%
000°T
0002
000°S
wdd
WNTIJU0A1S

1
0s

00T
00z
00$
000°1
000°2
000°S
00001

add

1

(eX4

oS
001
002
00¢
0001
000°2
000°S

wadd

wnyaeg

1

oot
007
005

add

unNTWpe)

ot
0l

(2)

onIsTe)

1

S

o1

0¢

s

[s1e2)

002

Q0%

0001

wdd

yjowsty

W N N~O
-

o1

(%)
mnysaud ey

1
0T
054
0s
007
007
00§

mdd
PT10oS

VY N o NN AN o
coco

o1
07

%)

uoxT

1

01

0

0S

001

007

00S

0007

000°S

000°0T
mdd

unipeuep

1

(4}9

00T

002

00¢

000°1

0002

000°¢

000°0T
udd

wnTeeITL

1
ot
jtke
0S
001
00z

add
WNIIIIL

1

0

Qs

001

007

Qag

000°T

0002

n00°“S
ndd

T

S

o1
02
0¢
00T
udd

m ] pueds

1
S

oT

0z

0<
001
005
000°T
0002
000°S

udd

asoueduey  TINIIN

1

01

0t?

08
00T

00T
00%
000°T
0002
wdd

W TqoIN

1
S
0T

0z

oS
00T
007
00§
000°T
0002
000°¢

wdd

wn TWOIY)

1

07

0<

00T

007

00S

000°T

mdd

wnueyjue

1

01

0z

(1Y

00T

00?7

00S

000°T

00072

wdd

aTEQO)

SASATYNY DTHIVYOOY103dS FATIVIIINVADIRAS

SLIKIT NOIIJ3ILAA NV NOILVWILSAE A0 STYAYIINT

I XIAN3dav

1
0z

oS
001
002
ao0s
0001

udd

UOTII919P JO ITWIT ISIM0T = Tgx
uoYTTIM 13d sired sajeodrpuy wddg

1
0S
00T
007
00¢
000°T
000°¢
000°S
000*0T
udd

W TU0OX1Z udisBuny

1
4
<
00T
00¢
00¢

QO NN =

000°1

000

‘z

000°S
udd
13ATTS

1

s

01

07

(19
001
00t
0049
000°T
0002
mndd

WNUSPQAT oW

T

T

4 1
1 S 01
01 0T 0t
07 oz (819
0< (39 00T
00T 00T 002
00¢ 002 00s
00¢ 00S 000‘T
0001 000°Y 000°7
mdd wdd wdd

UTl wWnITTAI3g uoxog

xx1

7

1 S

or o1

0z 0z

0s oS
1 001 0ot
00T 002 007
00¢ 00§ 005

00¢ 000°T 000°T

000°'T 000 000'Z
000°C 000°S  000'S
000°% 000°0T 000°CT
000°0T  000°0Z 000°0Z

add add yudd
JUT?Z pea1 13ddop



54

APPENDIX II

Laboratory Procedure for Atomic Absorption Determination of
Copper, Lead, and Zinc in Geochemical Samples

The Techtron AA-4 unit used in the Divislon laboratory is equipped with a device fov
direct readout of daca, eliminating having to form analytical curves from standards
each time. Because of this feature and the nasture of the needs of geochemical data,
values should be reported at even 5 ppm intervals above 5 ppm, and 1 ppm intervals
below 5 ppm.

LOWER LIMITS OF ANALYSIS
The procedure described here will routinely yield the following lower limit of anal-
ysis for the three elements:
Cu - 1 pprm Pb - 5 ppm Zn - 1 ppm
The above limits could be lowered for particular needs, but routine geochemical anal-

yses would not require better sensitivicy. The lead analysis uses a 5x scale expan-
slon on the atomic absorption unit. No scale expansion 1s used for zinc or copper.

SPECIFIC PROCEDURE
Material must be oven dried and screened to yield minus 80 mesh material for the anal-
ysis.
l., To a culture tubeyadd 2 ~ 3 ml of conc. HCl.

2. Weigh and add to the acid 2.00 f0.0lg of sample., yash sample into tube with about
2 ml more HCI.

3. When all reaction stops, place the tube in a near-boiling water bath (watch for
and remove from heat in case of vilgorous reaction) for 10 winutes or until reac-
tion stops.

4. Add aqua regia* co half-f1ll cthe tube.

S. Add 4 - 6 grains of solid KMn0, as an oxidizer.

6. When the KMnGC4 is dissolved, cap the tube and shake until a2ll sample ig removed
from tube bottom.

7. Loosen cap and digest in near-boiling water bath for 40 minutes.

#This aqua regia reagent 1s formed by one part concentrated HNO3, four parts conc,
HCl, boiled untll nearly clear and dilured to 1/2 with deionized HJ0.
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Bring analyte volume to 20 ml with deionized HpO by filling the tube to a level
one-half way up on the neck of the culture tube. When liquid is cool, the volume
will be very close to 20 ml.

Tighten the culture tube cap and again shake to mix water and remove sample from
bottom of the tube.

Centrifuge at B00-900 RPM for 10 minutes; by use of adaptors, 16 samples can be
centrifuged simultaneously,

Read by AAS.

Report values to the nearest 5 ppm.

APPENDIX III

Laboratory Procedure for Atomic Absorption Determination of
Readily Extractable Copper

1. Take one level scoopful of sample (dried and sieved to wminus 80 mesh) by a
Coorz J 29 spoon (average weight .24 g) and put into a culture tube. (Take
sixteen samples at once.)

2. Add five milliliters of ammonlum citrate golution.

3. Cap, then shake 50 times, two people holding four tubes in each hand.

4. Centrifuge for one minute, Elapsed time aspproximately ‘two minutes.

5. Read on atomic absorption spectrophotometer,

Standard solution of copper was made using the same matrix of ammonium citrate,
Solutions were standards of ,1 ppm, 4 ppm, .7 ppm, and 1 ppm.



56
APPENDIX 1V

Laboratory Procedure for Determination of Raadily
Extractable Copper by Dithizona Field Test Using Hexane

Dithizone Solution

Weigh out 0,01 gram of dry dithizone crystals, then add ¢o 100 milliliters of
xylene. Dissolve for ona hour.

Keep stock solution in a brown plastic bottle away from light to reduce oxidation.

Add stock solution to hexane in a proportion of 1:9. Kaeep in a brown plastic bottle
also.

Copper Extractant

Add 250 grams of ammonium citrate and 250 milliliters of concentrated hydrochloric
acld to one liter of ionized water and shake till dissolved.

Field Procedure

1. Measure one leval scoopful (Coors J 29, avarage waight .24 gram) into & culture
tube.

2. Add 5 milliliters of extractant,
3. Add one milliliter of dithizone.

4, Stop and shake briskly 50 times or until dithizone solution is red, whichever
occurs first.

5. Obsarve color of solution, If green, record "0". If end point has not been
raeached, repeat shakeout, adding solution in incraments of 2, 4, and 4 until
blue or blue~gray end point is reached,

6. Record total volume of dye added. If end point was overshot, interpolate the
recorded value,
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APPENDIX V

Dithizone Field Test for leavy Metals

Field Procedure

1, Measure one level scoopful (0.1 to 0.2 cc) of sample, and tap into graduated
cylinder.

2, Add 5 ml of exrractant (see¢ Extr-HM below) to 5 ml mark.
3. Add 1 wl of dithlzone solution (see Dz—HM below).

4. Insert stopper and shake triskly 50 rimes or until the dithizone sclutilon is
red, whichever occurs firsc.

5. Allow dithizone solution to collect at suvrface of liquid and observe color.
If green, record 0; if blue, or blue-gray, record 1; and if purple or red,
proceed with step 6.

6. Add 1 ml more of dithizone solution and shake briskly 50 times or until solu-
tion 1s red, whichever occurs first. If cclor is blue, record 2; if purple
or red, repest the shakeout adding dichizone solution in increments of 2, 4,
4, and 4, until blue or blue-~grayeund point is reached. Record total volume
of dithizone solution needed. If theend point is overshot, the recorded value
may be lnterpolated.

7. 1In the field procedure, the time and vigor of the shakeout should be the same
for all determinations.

Heavy-Metal Extractant (Extr-HM)

A five times strength ammonium citrate solution to be diluted 4:1 with metal-free

water for field use.

Dithizone Soluticns

1. Carefully weigh out 0.0l g of dry dithizone crystals,

2. Add to 100 wl of toluene (beuzene, xylene, chloroform, or carbon tetrachloride
nay be zubstituted), and allow about an hour to dissolve. This is the stock
solution from which the field dithizone scolutions foy borhk the heavy-metal and
copper tests are prepared.

3. Add stock solution to toluene xylene ot benzene in a proportion of 1:9. This
is the field dithizone solution for the heavy-metal test (Dz~HM). It should be
protected from heat and light.

General Notes

Zinc, copper, and lead are the principal heavy merals, measured (as a group), in this

test. The sensitivity of the determination of zinc is considerably higher than that
of elther copper or lead.
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Poor Reproducibility of Data

Failure to reproduce results may be duve either to variability in the samples or to
lack of standardization of the analytical technique. WNon~reproducible analytical
data in presumably ldentical samples may appear as a result of a variety of facrors.
A sample high in organic matter not uncommonly contzing a puch higher concentration
of metal than a non-organic sample from the game locality. Another effect is that
the organic matter in the sample may cause a spuriously high reading due to partial
fading of the dithizone. Clay-sized macerial norwmally contains a higher concentra~
tion of metal than coarser materdial; thus variability in grain size of a sample can
lead co poor reproducibility. These effects can be reduced by restricting samples
so far as possible to material with the same graln size and the same content of or-
ganic matter. Lf particles of minerals like malachite that contaln the wetzl as a
dominant constituent occur in the sample, a random variation in the& number of such
particlaes will cause wlde variatlons in reported values of contained metal. This
effect can be reduced by {ine sieving.

Tha principal analytical source of error in the dithizore field tests is 1n stand-
ardizing the time of shaking. The so-called "extractable' wetal content of a sam-
ple 1s not an absolute quantity. It 1s normally greater the longer the extractions
stay in contact with the sample. Thus the time between the begimning of the extrac-
tion and the time the colors are estimated ig very critical and should be carefully
standardized. Another source of analytical error comes from the yellowing and fad-
ing of the dithizone solution. As the solution deteriorates, the values as read
tend te become progregsively greater. Stock solution 1s considerably more stable
than the more dilute field solutrion,

Extraction of Metal from Sample

The filrst reactilon in both the heavy-metal and the copper test is the extraction of
the metal out of the solid sample and into the aguecus solution. This reaction
starts as soon as the extractant first comes ip contact with the sample. In the
heavy-metal test, the extractant is a slighcly alkaline solution of smmonium citraste.
This reagent will solubilize a large fraction of the wmetal held by ion-exchange for-
ces on the surface of particles of organic matter and clay minerals, and a lesser
fraction of the metsl contained in freshly precipitated limonite. Metal held in
resldual and detyrital minerals is removad very slowly and incompletely. :

LABORATORY NOTES - 14
PAUL L. ANDERSON AND
ROBERT PELZ
MAY 29, 1969

Dithizone Field Taest - Some Suggaestions

During the course of laboratory work on various geochemical procedures some pertinent
factors about the dithizone field test resulted. The following ave comments on the
variations obtained and some suggestions as to how to reduce the variation and obtain
greater confidence in the method.

Each geochewm kit should contain either a solution with known zinc, or a standard sedi-
ment sample that contalns extractable zinc, that can be used to test the dye solution.
We have prepared such materials for your use.
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Under the best of conditions, the field test is not highly reproducible. On a num—
ber of samples with up to ten titrations each, the standard deviations averaged
about 2 ml with range of about 50% of the value. These values were obtained in
the laborarory under nearly ideal conditions. We have fcund that:

1) The oumber of strokes, speed, rhythm, and vigor of shaking constitute muajor
variables, These factors wmust be rigidly etanddrdized for best reproducibility,
Shake slowly, for 50 strokes, counting each down-stroke.

2) The end~point should be observed in bright light away from colored objects. Ob-
serving the end-point against a white paper 1s probably best.

3) Evidently some organic matter can completely bleach the dye to colorless. 1In
those cases, the sample is just noC amenable to this test,

4) In some cases, the dye does not separate from the mud-water mixture and the dye
color cannot be seen, In such inztances, the sample can be hand centrifuged by
swinging the cylinder on the end of a stout fishing line (with a swivel). This
is, of course, cumbersome but it doas facilitate handling certain diffieculc
samples.

5) Contamination from the sample-spoon, dirty cylinder, and fingers is a serlous
problem, Wash the cylinder, stopper, and spoon thoroughly. Never touch any
item with your fingers that is to come in contact with the solutions. After
washing the spoon and stopper do not wipe bacause of the likelihood of con-
taminating the solutions, Just wash thoroughly.

6) Because of the variation in the test, whenever color from a ssmple is found 1t
may have geochemical gignificance. You should probably be willing to run those
samples three or four times to establish the degree of significance, i.e., the
spread and average value.

7) Make zn effcort to use fine sediment only with a minimum of organie matter.

8) We have found it useful during the analysis to have a cylinder of fully titrated
dye for direct end-point comparisons.
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APPENDIX VI

Airphoto Index, White River Area, South-Central, Alaska

The contact prints listed below cover the map area of this report and can be obtained
from the U. S. Geological Survey, Topographlc Division, Federal Center Building 25,
Denver, Colorado 80225,

Photo Index 51AM-1, McCarthy Sup 2

Contact prints:

Mission Exposures
51 AM-1, 240 11471-11479, 11503-11514, 11534-11543,

11564~11572, 11613-11618

243 12162-12164

201 240-242

219 4507

238 10761~10774

240 11401-11410, 11468-11470, 11515-11520,
11530-11533, 11575-11576

241 11733-11740, 11840-11850, 11879-11889

243 12163-12170, 12224~12235

244 12300~12310



