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INTRODUCTION :

In 1994, environmental geochemical studies were undertaken in the Nabesna
mine/mill and surrounding areas, and in the vicinity of the Kennecott mill and the nearby
" Bonanza and Erie mines. The purpose of the studies is to determine the extent of possible
environmental hazards associated with these historic mining areas and to establish pre-mining
background levels for selected elements. Thus, concentrations of a large suite of trace
elements were determined to assess metal loadings in the various sample media collected.
This report presents analytical results, sample descriptions, and basic statistical data for
water, leachate, stream-sediment, heavy-mineral-concentrate, and rock samples collected
during these geochemical investigations. An interpretive report incorporating these
geochemical data will. follow.

The Nabesna gold mine is located in eastern Alaska, in the south-central part of the
Nabesna 1° X 3° quadrangle, along the northern edge of Wrangell-St. Elias National Park
and Preserve (fig. 1). Topography varies from relatively subdued near the valley bottom at
the Nabesna mill (about 3000 ft/900 m in elevation), to the steep slopes and cliffs of White
Mountain (about 6100 ft/1860 m) immediately to the west. The Nabesna and nearby
Rambler mines are located on the eastern flank of White Mountain. The area is accessible to
four-wheel drive vehicles by an unimproved mine road at the end of the Nabesna road, which
branches off the Glenn Highway (Tok Cut-Off) at Slana.

The Kennecott mill and its associated copper deposits are located south of Nabesna, in
the central part of the McCarthy 1° X 3° quadrangle, and are surrounded by Wrangell-St.
Elias National Park and Preserve (fig. 1). The Kennecott mill complex lies at the base of
Bonanza Peak (6983 /2128 m), along the edge of the Kennicott Glacier, at about 2000 ft
(610 m) in elevation, while the mines which supplied the mill are located several thousand
feet higher on the steep slopes of Bonanza Peak. Access to the Kennecott mill and associated
mines is via foot or hired van from McCarthy. McCarthy is located at the end of the
McCarthy road, which branches off the Edgerton Highway at Chitina.

GENERAL GEOLOGY, DEPOSIT SETTING, AND MINING HISTORY

Deposits at both Nabesna and Kennecott are found within the allochthonous
Wrangellia terrane (Jones and others, 1977), one of the accretionary terranes that constitute
the geology of southern Alaska. Wrangellia originated at low paleolatitudes in the proto-
Pacific region and probably was sutured to southern Alaska in the Late Cretaceous (Plafker
and Berg, 1994).
Nabesna

Rocks at White Mountain, near the Nabesna mine, consist predominantly of the Late
Triasstc Chitistone Limestone and lesser underlying Nikolai Greenstone, an amygdaloidal
subaerial basalt of Middle to Late Triassic age (Wayland, 1943; Moffitt, 1943; Newberry,
1986). The Chitistone Limestone consists of about 1200 ft (366 m) of massive limestone,
overlain by about 800 ft (244 m) of thin-bedded limestone (Wayland, 1943). The carbonate
rocks are intruded by Early Cretaceous stocks and dikes of monzodiorite (Newberry, 1986).
The above rocks are overlain unconformably by andesitic and basaltic lavas of the Tertiary to
Quaternary Wrangell Group.
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The intrusion of the monzodiorile into the carbonate sequence produced areas of re-
crystallized limestone and resuited in the formation of tactite and gold-bearing, iron-sulfide~
rich skarn bodies, which were exploited at the Nabesna and Rambler mines. Principal ore
minerals were pyrite, pyrrhotite, magnetite, and chalcopyrite, and minor galena, sphalerite,
arsenopyrite, and stibnite. Gangue minerals include garnet, wollastonite, vesuvianite,
epidote, actinolite, hornblende, chlorite, scapolite, apatite, serpentine, and quartz (Newberry,
1986; Wayland, 1943). Total production is listed in Theodore and others (1991) as 0.08
million tonnes at 25 g/t Au, and unquantified (probably small) production of silver. Iron was
not produced.

Gold colors were first panned at the foot of White Mountain in 1899 (Wayland,
1943). The first claims were located in the Nabesna mine area between 1903 and 1905, and
a small 3-stamp mill was hauled in by sled in 1907. Sporadic work continued in the area
into the 1920’s. In 1929, the Nabesna Mining Corporation was formed and mine
development was accelerated. A tram was built linking the mill site with mines above on
White Mountain. By 1935, the operation was running year-round and the mil]l was treating
60 tons of ore per day. By 1940, the deposits at the Nabesna mine were exhausted and
production ceased. However, the discovery in 1941 of a nearby gold-bearing pyrrhotite
skam body prompted continued small-scale exploration (Moffit, 1944). Sporadic exploration
and drilling continued at Nabesna into the 1980’s.

Kennecott

Stratabound copper deposits in the Kennecott area are found in the lower part of the
Chitistone Limestone, near the contact with the underlying Nikolai Greenstone. Basalt flows
of the Nikola: Greenstone are well-developed, are mainly tholeiitic, have a high background
copper content, and are more than 9000 ft (2740 m) thick in the Kennecott region (Mackevett
and others, in press). Disconformably overlying the Nikolai Greenstone is the Chitistone
Limestone, which grades upward into the Nizina Limestone. The carbonate rocks represent
succession from an intertidal-supratidal, locally sabkha, environment (lower Chitistone
Limestone) t0 a moderate-depth marine environment (Nizina Limestone) (Mackevett and
others, in press). Chitistone Limestone in the area is about 1800 ft (549 m) thick.

The Kennecott deposits were mined for their spectacularly high-grade copper ore,
which locally reached grades of 70 percent or greater copper. While genesis of the
Kennecott copper deposits is conjectural, a modern interpretation by Mackevett and others (in
press) suggests the following sequence: (1) copper-enriched Nikolai Greenstone formed
during the Middle or Late Triassic, (2) carbonate sediments were deposited in a Late Triassic
marine embayment as Chitistone Limestone on the Nikolai Greenstone, (3) sabkha-facies
deposits rich in sulfates and organic matter formed Jocally in the embayment and restricted
circulation and evaporation resulted in brine development, (4) karst features developed
locally in exposed parts of the lower Chitistone Limestone, (5) the area was buried by up to
10,000 ft of sediments, (6) the rocks were folded, faulted and uplifted in the Late Jurassic to
Early Cretaceous, (7) uplift and folding caused brine circulation and leaching of copper from
the Nikolai Greenstone, (8) large ore bodies resulted from the mixing of copper-rich brines
with reduced fluids in fissures and breccias in the lower Chitistone Limestone. The copper
ore was composed mainly of chalcosite and djurleite, with lesser chalcopyrite, bornite,
covellite, digenite, anilite, luzonite, idaite, malachite, azurite, chalcanthite, and orpiment




(Mackevett and others, in press). Numerous other minor to trace phases are listed in
Bateman and McLaughlin (1920). More than 590,000 tons (535,000 tonnes) of copper and
several million ounces of silver were produced from 1911 to 1938, the major period of
mining activity (Mackevett and others, in press).

A mining history of the Kennecott mines is provided by Douglass (1964). Early
Russian explorers reported implements of copper used by Copper River Indians at the mouth
of the Copper River. Members of an 1885 U.S. Army expedition into the Copper River
basin were shown copper nuggets, copper veins, and utensils made of copper by Chief
Nikolai and his people. Prospecting in the region in the late 1890°s probably was stimulated
by the Klondike gold rush. The first Kennecott-type deposit was found by prospectors Jack
Smith and Clarence Warner in 1900, when they found the copper-stained outcrops crowning
the Bonanza deposit. The other principal deposits were located within the next few years.
Through much legal wrangling, Stephen Birch gained control of the properties and founded
the Kennecott Mines Company. The first ore was shipped in 1911, following completion of
a railroad linking the mines with Cordova. The peak of mining activity was from 1915 to
1929. Extensive infrastructure supporting the mining at Kennecott included a mill, power
plant, tramways, ammonia leach plant, housing, hospital, numerous shops, a school, and a
general store. The mines ceased production in 1938 because of low reserves, low copper
prices, and labor problems (Mackevett and others, in press).

METHODS OF STUDY
Sample Media

Geochemical sample media include rock, mine and mill tailings, stream-sediment,
heavy-mineral-concentrate, and water samples. Rock samples were collected generally as
composite chip samples from outcrop, alluvium, mine, and mill tailings. As a special study,
several mine and mill tailings samples and a mineralized bedrock sample were collected in
the Nabesna and Rambler mine areas for a synthetic meteoric water leachability test. Sample
site maps for the various sample media are in figures 2 and 3 for the Nabesna area and
figure 4 for the Kennecott area. '

The stream-sediment and heavy-mineral-concentrate samples were collected at mined
and nearby unmined areas to provide geochemical information about drainage basins within
and adjacent to the mine areas. The chemical composition of a stream-sediment sample is
controlled primarily by the major geologic units within the drainage basin and to a lesser
degree by metal-scavenging materials such as amorphous iron- and manganese oxides, clays,
and organic matter. Minor elemental constituents within the stream sediment, such as
elements related to mineral deposits within the drainage basin, may be detected in the
sediment analysis, but commonly have a small overall influence on the sample because of
dilution by barren material.

Since elements related to mineral deposits are commonly found in heavy minerals,
heavy-mineral-concentrate samples from stream sediment were also collected. Heavy-mineral
concentrates provide chemical information about ore-related and rock-forming dense
minerals, and permit chemical determination of some elements not easily detected in stream
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-sediment samples. Further, microscopic identification of nonmagnetic minerals in heavy-
mineral-concentrate samples may provide additional useful mineralogical information.

Water samples were collected from all avaifable natural water sources, principally
from flowing streams, but also from seeps and springs. Mineral deposits rich in sulfide
minerals, solid waste from mine dumps and mill tailings derived from such deposits, and
sulfide-rich rocks of non-economic significance are possible sources of acid and metal
loading in the environment. Water samples collected in and around the Nabesna and
Kennecott areas provide data reflecting the effects of mining on the environment and data
indicating water quality associated with undeveloped mineralized areas.

Sample Collection and Preparation
Sediments

Stream-sediment samples were collected from 21 sites. Stream-sediment sample site
duplicates were collected at 4 of the 21 sites, 2 in the Nabesna area and 2 in the Kennecott
area, resulting a total of 25 samples for analysis. Each stream-sediment sample consisted of
alluvium from the active stream channel, composited by collecting sediment from several
localities along 2 10 m stretch of the channel. The sediment was sieved with a stainless steel
screen at the site to minus-10 mesh (2 mm). A 1 kg sample was collected in a cloth bag and
air-dried. Sediment samples were also collected from mill tailings below the Nabesna mine.
These were collected where small intermittent rivulets cut the tailings in a similar manner as
described above. All the rivulets in the tailings were dry.

In the laboratory, stream-sediment samples were air-dried and sieved into two
fractions: minus-80 (0.177 mm) mesh to plus-200 mesh (0.074 mm), and minus-200 mesh.
The two sieve fractions were chosen to assess variation of metal content with sediment
particle size. The two fractions were pulverized o a fine flour consistency (minus-100
mesh/0.149 mm). For each sample, an approximate 185 g portion was saved for chemical
analyses; any remaining material was subsequently archived.

Heavy Mineral Concentrates
Panned concentrate samples were collected at 13 of the sediment sample sites, from

the same active alluvium as sediment samples. Panned-concentrate samples were also
collected at sediment sites from muill tailings below the Nabesna mine. Sediment for panning
was collected from around boulders and in coarse gravels, in areas where heavy minerals
tend to accumulate. A 14-inch stainless steet gold pan was filled with stream sediment
sieved to minus-10 mesh (2 mm) with a stainless steel screen, resulting in approximately 7.5
kg of material. This sieved alluvium was panned at the site when running water was
available, or collected in a cloth bag for later panning. The alluvium was panned until most
of the less-dense minerals (primanly quartz and feldspar), organic materials, and clays were
removed. Generally, one to three percent of the original sample remained after panning.
The panned sample was bagged, air-dried, and saved for further laboratory preparation.

"In the laboratory, panned concentrate samples were sieved to minus-20 mesh (0.84
mm), and then gravity separated using bromoform (specific gravity about 2.85) to remove
remaining light minerals, primarily quartz and feldspar. The resultant heavy-mineral-
concentrate sample was separated into magnetic, weakly magnetic, and nonmagnetic fractions
using a modified Frantz Isodynamic Separator (Taylor, 1990). The magnetic fraction was



extracted at a setting of 0.25 ampere and contains primarily magnetite and ilmenite, The
weakly magnetic fraction was extracted at a setting of 1.75 ampere and consists largely of
ferromagnesian silicates and iron oxides. The remaining nonmagnetic fraction may contain
many ore-related minerals including sulfide minerals, gold and other native metals, and some
accessory oxides and silicates. The nonmagnetic heavy-mineral-concentrate samples were
split using a Jones splitter. One split was hand ground with an agate mortar and pestle for
chemical analysis and the other split was used for microscopic mineralogical analysis. Clean
quartz sand was hand ground between samples to clean the mortar and pestle, thereby
reducing the risk of contamination among samples. _

Rocks

A total of 29 rock samples were collected from outcrop and mineralized areas. Rock
samples were typically composite chip samples collected at the sites. Single grab samples
were collected where compositing was not possible. Rock descriptions were recorded in
field notes and later entered into the rock data base.

In the laboratory, rock samples were coarsely crushed to pea-sized pieces and then
split with a Jones splitter. For each sample, an approximate 185 g portion was pulverized
and saved for chemical analysis and subsequent archival of any remaining material. Clean
quartz rock and sand was crushed and pulverized, respectively, between samples to reduce
the risk of contamination among samples.

Water

Water samples were collected at 22 sites. Site duplicates were collected at four of
these sites, two in the Nabesna area and two in the Kennecott area (the same sites where
sediment site duplicates were collected). Three water samples were collected at each site.
(1) A 125 ml, unacidified, unfiltered raw water sample was collected for anion analysis.
These samples were kept cool (on ice in the field, in a refrigerator in the laboratory) until
they were analyzed. (2) A 60 ml, acidified, unfiltered sample was collected for trace and
major cation analysis. (3) A 60 ml, acidified, filtered sample was collected for trace and
major cation analysis. The acidified, unfiltered (2) and acidified, filtered (3) samples were
both collected to provide a means for assessing suspended sediment in the water. Samples
were filtered with 0.45 micron disposable filters and acidified with ultra-pure, concentrated
nitric acid to prevent precipitation of metals and bacterial growth, All samples were
collected in polypropylene bottles that were rinsed on site with a small amount of the water
to be sampled for raw water samples and with filtered water for the filtered samples. Bottles
for acidified samples were pre-rinsed in the laboratory with a 10 % nitric acid solution.

Other water data collected and recorded on-site include temperature, pH,
conductivity, oxygen content, alkalinity, and a visual estimate of the water flow rate.
Oxygen content was determined using a field-portable colorimetric test kit and alkalinity was
measured using a field-portable titration kit.

Leached Samples

Mill tailings were collected at seven sites below the Nabesna mine and an outcrop
sample was collected at the Rambler mine, for a total of eight samples for the synthetic
meteoric water leachability test. The dry samples were collected by scraping material from
the upper 2 cm of the surface Jayer and filling a Jarge canvas bag with approximately 10 kg
of material. These unsieved samples were saved for further preparation in the laboratory.



: Laboratory preparation for the samples, described briefly below, followed the EPA
Synthetic Precipitation Leaching Procedure 1312, a method designed to determine mobility of
inorganic analytes present in samples of soils, wastes, and wastewaters. The solid, dry
sample was passed through a 9.5 mm (0.375 mesh) sieve. Water used for leaching was
organic-free, deionized water, acidified with sulfuric acid/nitric acid (60/40 weight percent
mixture) to a pH of 5.00 4 0.05, the pH recommended in the procedure to mimic meteoric
waters west of the Mississippt River. East of the Mississippi River, a pH of about 4.2 is
recommended, because of the higher acid content in rain water in the east. Using a ratio of
20:1 water to sample, [ liter of acidified, deionized water (temperature, 23° C) was added to
50 g of sample in a rinsed polypropylene bottle. The mixture was rotated at 30 + 2 rpm for
18 + 2 hours. A blank sample using the acidified, deionized water was included.

Following rotation, measurements for pH, conductivity, temperature, oxygen content, and
alkalinity were collected. Samples for analysis were then collected from the mixture, by
filtering through a 0.45 micron disposable filter and then acidifying with ultra-pure,
concentrated nitric acid.

Analytical Techniques

A large number of chemical elements were determined, using a variety of quantitative
and semi-quantitative analytical techniques. Table 1 shows the various elements determined
and analytical methods used for each of the sample media collected in the study. A brief
description for each analytical method is given below. Published references with more
comprehensive descriptions and quality assurance/quality control (QA/QC) information are
provided for each method. Updated descriptions and QA/QC protocol for many of the
analytical methods used in this study are in press (Arbogast, 1995a; Arbogast, 1995b).

Inductively Coupled Plasma-Atomic Emission Spectrometry

Three ICP-AES methods were used in the study for multi-element analyses: (1) a 40-
element total digestion method for stream sediments, mineralized and unmineralized rocks;
(2) a 10-element, partial-extraction method for stream sediments, mineralized and
unmineralized rocks; and (3) a trace- and major-element scan for acidified water and water-
leach tailings samples. Methods (1) and (3) are designated "AE" in table 1 and in the data
tables. Method (2) is designated "PA" in table 1 and in the data tables.

In the first muiti-element method, 40-element ICP-AES, stream-sediment and rock
samples were digested and analyzed following the procedure of Briggs (1950). Samples were
digested using a mixture of hydrochloric, nitric, perchloric, and hydrofluoric acids, and the
solutions were heated at 110" C until dry. Additional perchloric acid and water were added
to the residue and the mixture was then taken to dryness at 150" C. Aqua regia and dilute
nitric acid were added to the residue to bring the solution to a final volume, the solution was
heated at 95° C for an hour, and then the sample was aspirated into the plasma and element
concentrations were determined simultaneously with a multichannel ICP-AES instrument.
Limits of determination for 40-element ICP-AES are shown in table 2.

In the second multi-element method, concentrations of Ag, As, Au, Bi, Cd, Cu, Mo,
Pb, Sb, and Zn were determined on stream sediments and rocks by a 10-element ICP-AES
partial extraction procedure developed by Motooka (1990). Samples were decomposed with
concentrated hydrochloric acid and hydrogen peroxide in a hot-water bath. Metals were
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extracted in diisobutyl ketone (DIBK)/Aliquat 336 in the presence of ascorbic acid and
potassium iodide. The DIBK/Aliquat 336 phase was then aspirated directly into the plasma
and element concentrations were determined simultaneously with a multichannel ICP-AES
instrument. Mineralized rock samples with high copper content (above 10,000 ppm) required
dilution for the 10-element ICP-AES method because of copper interferences on other
elements. Thus, the ICP-AES partial extraction (PA) trace-element analyses for mineralized
rocks with high copper content (principally those from mines or prospects) are qualitative
estimates and should be used cautiously. Limits of determination for 10-element JCP-AES
are shown in table 3.

In the third multi-element method, acidified water samples were analyzed for major
(Al, Ca, Fe, X, Mg, Na, and Si) and selected trace elements following the ICP-AES method
of Briggs and Fey (1995). The water samples were preconcentrated by a factor of 20 to 1 by
evaporation at 100° C and subsequent dissolution the residue in nitric acid. The residue
solutions were then aspirated into the plasma and element concentrations were determined by
ICP-AES. The preconcentration step is used when specific conductivities for the water
samples are less than 2000 microsiemens/cm, a condition satisfied by all the acidified/filtered
and acidified/unfiitered waters collected in this study. However, water samples derived from
tailings in the synthetic meteoric water leachability test all had. conductivities greater than
2400 microsiemens/cm. For these water samples, preconcentration was not necessary and
the samples were analyzed directly by ICP-AES, using a modification of the method by
Lichte and others (1987) (Paul H. Briggs, personal communication, 1995). Limits of
determination for the multi-element ICP-AES method for water samples are shown in table 4.

A separate ICP-AES method was used to determine tungsten in stream-sediment and
rock samples, the ion-exchange separation ICP-AES method developed by Doughten and
Aruscavage (1995). The samples were decomposed with nitric, hydrofluoric, and
hydrochlonic acids and then evaporated to dryness. The residue was dissolved in
hydrochloric acid and this solution was passed through an ion-exchange column, where the
chloride form of tungsten was adsorbed onto the resin. Tungsten was eluted from the resin,
dissolved in hydrochloric acid, and determined by ICP-AES. This method is designated IE
in table 1 and in the data tables. Limits of determination for tungsten in stream-sediment and
rock samples are shown in table 3.

Inductively Coupled Plasma-Mass Spectrometry

Acidified-filtered and acidified-unfiltered waters, and water from the synthetic
meteoric water leach test were analyzed to determine 62 elements by ICP-MS using a new
research method developed by the U.S. Geological Survey (A.L. Meier, personal commun.,
1995; Meier and others, 1994). This method is designated MS in table 1 and in the data
tables. The method is useful in its ability to determine over 60 elements directly in the water
sample without the need for preconcentration or dilution. Element detection limits are in the
sub-part-per-billion range and the working linear range is six orders of magnitude or more,
By using derived response curves, percent of ionization, and natural isotopic abundances,
semiquantitative estimates of concentration for all elements can be made in samples without
the need of a calibration standard for every element. The method is most useful for trace
elements in the parts-per-billion range; analyses for major elements in the parts-per-million
range, such as Al, Ca, Fe, K, Mg, and Na, are less accurate. For these major elements in
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waters, values given by ICP-AES are more quantitative and should be used over the ICP-MS
values. At this time, standardized analytical limits of determination have not been
established for the ICP-MS procedure; lower limits of determination are indicated as
necessary in the data tables. :

Jon Chromatography

The anions Cl-, F-, NOy", and SO,> were determined sequentially by ion
chromatography on unfiltered and unacidified (raw) water samples following 2 modification
(d'Angelo and Ficklin, 1995) of the procedure of Fishman and Pyen (1979). The raw water
samples were kept cool from the time of collection until they were analyzed. The samples
were injected into a chromatograph where ions of interest separate along an 10n exchange
separator column at different rates, depending on the affinity of each species for the ion-
exchange resin. Samples then passed into a flow-through conductivity cell where the anions
were detected and their peak heights were recorded. Unknown samples were compared with
peak heights of reference standards to determine sample concentrations. This method is
designated IC in table 1 and in the data tables. Limits of determination for anions in raw
water samples are shown in table 5. :

Atomic Absorption Spectrophotometry

Various atomic absorption spectrophotometric (AAS) methods were used for
determining selected elements in stream-sediment and rock samples. These methods are
described individually below. Determination limits for these techniques are given in table 3.

Concentrations of thatlium in the stream-sediment and rock samples were determined
by the AAS technique of O’Leary (1995). The samples were digested using hydrofluoric
acid, sulfuric acid, hydrochloric acid, and hydrogen peroxide. Thallium was extracted into a
solution of 10 % Aliquat 336 and MIBK (methyl isobutyl ketone) in the presence of
potassium fodide and ascorbic acid and determined by flame AAS. This method is
designated AA in table 1 and in the data tables. Stream-sediment and rock samples for gold
analysis were digested using a hydrobromic acid-bromine digestion, an MIBK extraction, and
then gold was determined on the solutions by flame AAS . However, samples with gold
concentrattons of less than 0.050 ppm were subsequently analyzed by graphite-furnace AAS,
which has a 0.002 ppm Jower determination limit for gold (O'Leary and Meier (1990). The
gold determinations are designated GF in table I and in the data tables.

Mercury was measured in stream-sediment and rock samples using the cold-vapor
AAS technique of O’Leary and others (1990). The samples were decomposed with nitric
acid and sodium dichromate. Mercury (II) was reduced to elemental mercury gas with
hydroxylamine hydrochloride and stannous chloride in a continuous flow system, releasing
mercury into the quartz cell of an atomic absorption spectrophotometer where the mercury
concentration was determined. This method is designated CV in table | and in the data
tables.

Stream-sediment and rock samples were analyzed for arsenic, antimony, and selenium
using a continuous-flow hydride generation AAS (Welsch and others, 1990), The samples
were digested using concentrated nitric, perchloric, sulfuric, and bydrofluoric acids;
hydrochloric acid was added to form Se (1V), necessary for determination by hydnde
generation. A mixture of hydrochloric acid, sodium borohydride, and sodium hydroxide was
added to produce selenium hydride. The selenium hydride was then stripped using a phase
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separator and transported with inert gas to the atomizer of the atomic absorption
spectrophotometer where selenium concentration was determined. A similar procedure was
used for arsenic and antimony. This method is designated HY in table 1 and in the data
tables. Some of the samples were not analyzed for arsenic by the HY technique because of
high arsenic concentrations beyond the working range of the method (for these, arsenic was
determined by ICP-AES methods), because of elemental interferences in certain mineralized
rock samples, or because of insufficient sample remaining following analyses by other
methods (the HY method was the last method used).

Semiquantitative Emission Spectrography

The minus-20-mesh nonmagnetic heavy-mineral-concentrate samples were analyzed by
a direct~current arc, semiquantitative emission spectrographic (SES) technique and 37 major,
minor, and trace elements were determined (Adrian and others, 1990). Spectrographic
results were determined by visually comparing spectra derived from the sample and recorded
on photographic film against spectra obtained from laboratory reference standards. Standard
concentrations are geometrically spaced over any given order of magnitude as follows: 100,
50, 20, 10, 5, 2 etc. Samples whose concentrations were estimated to fall between those
values were assigned values of 70, 30, 15, 7, 3, 1.5 etc. The precision of this analytical
technique is approximately + one reporting interval at the 83 percent confidence level and +
two reporting intervals at the 96 percent confidence level (Motooka and Grimes, 1976).
 Elements determined by SES are Ag, As, Au, B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, Ga,
Ge, La, Mg, Mn, Mo, Na, Nb, Ni, P, Pb, Pd, Pt, Sb, Sc, Sun, Sr, Th, Ti, V, W, Y, Zn,
and Zr. This method is designated ES in table 1 and in the data tables. Upper and lower
limits of determination for elements determined by SES are listed in table 6.

In the data tables for the various sample media, discrepancies in element
concentration for the same sample determined by different analytical methods (for example,
gold) may be attributable to the particulate nature of centain elements, different sample
weights used, different dissolution and extraction procedures, and to instrumental bias. For
gold in particular, the AAS analytical method provides the most statistically representative
results, due to the larger sample weight analyzed; a 10-gram sample weight is used for the
AAS analysis, whereas a 10-milligram sample weight is used in the SES technique.

COMPUTERIZED DATA STORAGE

The analytical results and coded descriptive geologic information in tables 7-14 were
entered into the National Geochemical Data base, maintained by the U.S. Geological Survey.
The analytical data may be retrieved from the data base and converted to a binary format
(STATPAC; VanTrump and Miesch, 1977; Grundy and Miesch, 1987) or to other formats
by contacting the Chief, Branch of Geochemistry, U.S. Geological Survey, PO Box 25046,
MS 973, Denver, CO 80225. '

The digital version of this report (minus figures) is available on a 3.5 inch, 1.44 MB
MS-DOS formatted, magnetic diskette as part B of this report. The diskette contains the
analytical results, sample descriptions, and geographic coordinates for the water, stream-
sediment, heavy-mineral-concentrate, and rock samples. Data files on the diskette are in
dBASE 3 (.DBF) format. An ASCH file contains associated text describing analytical
methods and listing determination limits, univariate statistics, and references. Access to this
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information requires an IBM compatible computer using MS DOS, a 3.5 inch high density
disk drive, and a database program able to import .DBF files. The diskette version is
available by contacting USGS Information Services, PO Box 25286, Denver, CO 80225.

DESCRIPTION OF DATA TABLES

Table 7 contains sample description and geochemical data for acidified, filtered water
samples collected in this study. Corresponding data are found in table 8 for acidified,
unfiltered water samples, table 9 for raw water samples, table 10 for water leachate samples
derived from mill tailings, table 1{ for minus-80 to plus-200 mesh stream-sediment samples,
table 12 for minus-200 mesh stream-sediment samples, table 13 for nonmagnetic heavy-
mineral-concentrate samples, and table 14 for rock samples. Sample site locations are given
as latitude and longitude in both decimal degree and degree-minute-second formats in the
tables. The following list summarizes sample descriptive information and associated column
headings for the data tables.

Column ldentifier

Explanation

COLUMN HEADINGS COMMON TO ALL SAMPLE MEDIA (ALL DATA TABLES):

INDEX
EIELDNO
LABNO

DLAT

MLAT

SLAT

DLON

MLON

SLON
LATITUDE
LONGITUDE
ST

QUADIX3
QUADI5X
M_D_YCOLL
SAMPTYPE
DESCRIPTN
SAMPCHAR
SAMPSOURCE
NEARMINE

sample sequence number in table

sample field identification number

sample laboratory identification number

degrees latitude

minutes latitude

seconds latitude

degrees longitude

minutes longitude

seconds Jongitude

latitude in decimal degrees

longitude in decimal degrees

state

[* X 3° USGS quadrangle

15-minute USGS quadrangle

month/day/year sample was collected

type of sample media

field name and brief sample description

indicates composite or grab sample

sample collected from outcrop, float, alluvium, etc.
qualitative YES or NO, indicating nearby presence of mine or prospect

COLUMN HEADINGS COMMON TO ALL WATER SAMPLE MEDIA ONLY:

TEMP_DEGC
PH

CONDUCTVTY

OXY_PPM
ALKAL_PPM
ESTIMFLOW

temperature of water at collection site in degrees Centigrade

pH of water at collection site

specific conductivity of water at collection site, in microsiemens/cm
oxygen content of water at collection site, in parts per million
alkalinity of water at collection site, in parts per million

estimated flow rate of water at collection site
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For all data tables, geochemical data follow the above descriptive information.
Column identifiers consist of a single line. The first one or two letters give the chemical
element symbol, then units of measurement, and finally a code letter for the analytical
method used for the element in that particular column. These three items are separated by
underscores. Element symbols and associated names are shown in table 1. Units of
measurement are: PPM, parts per million; PPB, parts per billion; and PCT, percent. The
analytical methods and associated code letters are as follows:

AA  atomic absorption spectrophotometry

AE inductively coupled plasma-atomic emission spectrometry (total digestion)
CV  cold-vapor atomic absorption spectrophotometry

ES semiquantitative emission spectrography

GF  graphite-furnace atomic absorption spectrophotometry

HY  hydride generation atomic absorption spectrophotometry

IC ion chromatography

IE ion exchange inductively coupled plasma-atomic emission spectrometry

MS  semiquantitative inductively coupled plasma-mass spectrometry

PA  inductively coupled plasma-atomic emission spectrometry (partial extraction)

For example, AS_PPM_AE indicates arsenic, in parts per million, determined by inductively
coupled plasma-atomic emission spectrometry. For the geochemical data, the symbol " <"
indicates that an element was not observed at the lower limit of determination shown. A

> " indicates that an element was detected but in concentration above the upper limit of
determination shown. An H indicates that the sample was not analyzed because of an
elemental interference. A 0.0B indicates that the sample was not analyzed for that particular
element.

The field number coding scheme is as follows: The two letter prefix indicates
samples from the Nabesna (NA) or Kennecott (KE) area. The next 3 digits indicate the
sample site number, The suffix following the 3 digit number indicates media type (R, rock;
S1, minus-200 mesh stream sediment; S2, minus-80 to plus-200 mesh stream sediment; C,
heavy-mineral concentrate; W1, raw water; W2, acidified, unfiltered water; W3, acidified,
filtered water; L, water leachate). Sample site duplicates and analytical duplicates are
designated with DS or DA suffixes, reSpectively For example, NAO13W3DS indicates an
acidified, filtered water sample collected in the Nabesna area. This samplc 1s a site duplicate
of sample NAQI3W3.
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- Table 1. Elements determined and analytical methods used for all sample media collected in
the Nabesna and Kennecott areas, Alaska. [MS, semiquantitative inductively coupled
plasma-mass spectrometry; AE, inductively coupled plasma-atomic emission
spectrometry; PA, partial-extraction inductively coupled plasma-atomic emission
spectrometry; HY, hydride generation atomic absorption; GF, graphite-furnace atomic
absorption; CV, cold-vapor atomic absorption; AA, atomic absorption; IE, ion
exchange atomic absorption; ES, semiquantitative emission spectrography; IC, ion
chromatography; 1, water, acidified-filtered and acidified-unfiltered samples; 2, raw
water, unacidified, unfiltered samples; 3, water leaches, acidified-filtered and
acidified-unfiltered samples; 4, stream-sediment samples; 5, rock samples; 6,
nonmagnetic, heavy-mineral-concentrate samples.

Element MS AE PA HY GF Ccv AA IE ES 1C

Ag. silver 1,3 34,8 4.5 6

Al, aluminum 1.3 1,3.4,§

As. arsenic 13 34,5 4.5 4,5 6

Au, gold 1.3 4.5 435 4,5 6

B, boroa 13 6
“Ba. bacum TR 7C 7 2 s T
Be. beryllium 1.3 1,345 6

Bi. bismuth 1.3 345 4S ' 6

Ca, oelcium {,3 1,3.4,5 6

Cd, cadmium 1,3 1,3,4,5 45 6
N T
Cl'. ¢hloride 2

Co. cobalt i, t,3,4,5 .

Cr. chromium (.3 1345 6

Cs, cesfum 1.3
Cu.copper 1A 134s 4s o TTTTTTTTTTTTTTT s
Dy. dysprosium 13

Er, erbium (3

Eu. curopium t3 4,5

Fe. iron 1.3 1,3.45 é
B oride T '
Ga. gallium (3 - 45 ' ’ 6

Gd. gadolinium 13

Ge. germanium 1,3 8

Hf. hafnium 13
Hg meesury T a5 T TTTTTTTTTTTTTTTTTT
Ho. holmium 1,3 4,5

[r. wdium {

K. potassium 1.3 1.3.4.5

La. lanthanum t,3 4,5 6
Chwm 3 raas T



Table 1.--continued.

Element MS AE PA HY GF Cv AA IE ES IC
Mg, magnesium 1,3 1,345 6
Mn, manganese 1,3 13,4, 6
Mo, molybdensm  [,3 13,45 4.5 6
Na, sodium 1.3 1,3,4,5 6
Nb, aiobium 1,3 4s E e
AL meodymiom 03 45
Ni, nickel 1.3 t.3,4.5 6
NOy, nitrate . 2
Os, osmium 1
P, phosphorous 34 6‘ __________ .
Pb, lead 13 1s4s s
Pd, patlsdium 1
Pr. praseodymivm 1,3
Pt platinum 1 6
Rb, rubidium 1,3
Re, rhenivm . T T Tt
Rh, thodivm )
Ru, rutheajvm 1
Sb. anlimony 1.3 k| 4,5 4,5
Se, scandium 1,3 45
“ser seleniwm T a5 TTTTTTTTmmTTmrTe T
Si, silicon 13
Sui, samarium 1,3
S, lin 1.3 34,5 6
SO, sulfate L 2
“so, strontium L3 t3as T s
Ta, tantahum 1,3 4,5
To. lerbium 13
Te, tellunivm 1.3
Th, thorium 1,3 4,5 [
T tianum 3 aas T s )
TL, thailium £,3 4.5
Tm, thufium 1.3
U, uranium 1,3 4,5
V, vanadizm 1.3 1,3,4,$ 6
W, wagsien wo T T a5 6
Y. yttium 1,3 45 6
Yb. yterbium 1.3 4,5
Zn. Ting 1.3 134, 45
Zr. zirconium 1.3 8
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Table 2. Limits of determination for stream-sediment and rock samples analyzed by 40-
element inductively coupled plasma-atomic emission spectrometry. [Element names

are shown in Table 1]

Element Lower Determination Limit Upper Determination Limit
percent T
Al 0.005 S0
Ca 0.005 50
Fe 0.02 25
K 0.0} 50
Mg 0.005 5
Na =777 BN S 50 - -
P 0.005 50
Ti 0.005 25
parts per million
Ag 2 10,000
As 10 50,000
Au 8 50,000
Ba { 35,000
BRe { 5,000
Bi T T 730,000 -
Cd 2 25,000
Ce 5 50,000
Co 2 25,000
Cr 2 50,000
o ) T 13,600
Eu 2 5,000
Ga 4 50,000
Ho 4 5,000
La 2 50,000
) 2 - T 50,000
Mn 4 50,000
Mo 2 50,000
Nb 4 50,000
Nd 9 50,000
N s 35,606
Pb 4 50,000
Sc 2 50,000
Sn 5 50,000
Sr 2 15,000
Ta - T gy T 50,000
Th 6 50,000
0] 100 100,000
v 2 30,000
Y 2 25,000
Yo ~© T [ TTrTTEETEeTm e 5,000 - T
Zn 2 15,000
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Table 3. Limits of determination for selected elements in stream-sediment and rock samples.
{Element names are shown in Table [; PA, partial extraction 10-element inductively
coupled plasma-atomic emission spectrometry; ; GE, graphite-furnace atomic
absorption spectrophotometry; CV, cold-vapor atomic absorption spectrophotometry;
HY, hydride generation atomic absorption spectrophotometry; AA, atomic absorption
spectrophotometry; IE, ion exchange separation inductively coupled plasma-atomic
emission spectrometry; all values are in ppm parts per million}

Element  Analytical Lower ' Upper

Method Determination Determination
Limit' _ Limit'

Ag PA 0.08 300

As PA 1.0 6,000

Au PA 0.10 2,000

Bi PA 1.0 6,000

Cd PA 0.05 500

ca PA 0.05 800 T

Mo PA 0.01 900

Pb PA 1.0 6,000

Sb PA 1.0 6,000

Zn PA 0.05 500

Au GF 0.002

Hg cv 0.02

As HY 0.2 40

Sb HY 0.2 40

Se HY 0.1 {0

Tl AA 0.05 20

W IE 1.0 200

! Limits of determination shown here are nominal and limits may vary in the data tables.
The variability in limits of determination is due to variable sample weight used, dilution of
the sample solution, or instrumental interference correction. Determination limits are given
for undiluted sampies.
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Table 4. Limits of determination for acidified water samples analyzed for selected elements
by inductively coupled plasma-atomic emission spectrometry. [Element names are
shown in Table 1; all values in parts per billion unless indicated otherwise]

Element Lower Limit of Upper Limit of Lower Limit of Upper Limit of
Determination/ Determination/ Determination/ Determination/
Not Not Preconcentrated Preconcentrated
Preconcentrated Preconcentrated

Al ~0.3 ppm 1,000 ppm 0.025 ppm 1,000 ppm

Ba 20 10,000 1 10,000

Be 20 10,000 l 10,000

B 50 10,000 2.5 10,000

Cd 20 10,000 1 10,000

Ca T Tppm 1,000 ppm 0.05ppm 000 ppm™

Cr 40 10,000 2 10,000

Co 40 10,000 2 10,000

Cu 80 10,000 4 10,000

Fe 0.5 ppm 1,000 ppm 0.025 ppm 1,000 ppm

PbT T q00 T 10,0000 5 TTTTTIG 000 T T

Li 100 10,000 S 10,000

Mg 1 ppm 1,000 ppm 0.05 ppm 1,000 ppm

Mn 40 10,000 2 10,000

Mo 80 10,000 4 10,000

NOTTTTTT O 6,000 4T T 10,000 T

Na 1 ppm 1,000 ppm 0.05 ppm 1,000 ppm

P 0.5 ppm 1,000 ppm 0.025 ppm 1,000 ppm

K I ppm 1,000 ppm 0.05 ppm 1,000 ppm

Si I ppm 1,000 ppm 0.05 ppm 1,000 ppm

ST 20 10,0000 I - 10,0000

Ti 200 10,000 10 10,000

\% 40 10,000 10,000

Zn 40 10,000 2 10,000
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Table 5. Limits of determination for anions in water samples analyzed by ion

chromatography. [Element names are shown in Table [; all values in parts per

1

Anion Lower Limit of Determination Upper Limit of Determinatio
CT 0.1 4 =
F 0.05 2

NOy 0.5 10

SO* 0.5 20

! Samples containing greater than the upper limits of determination listed here require

dilution.
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Table 6. Limits of determination for nonmagnetic heavy-mineral-concentrate samples

analyzed by semiquantitative emission spectrography. [Element names are shown in

Table 1]
Element Lower Limit of Determination Upper Limit of Determination
percent -
G 0.1 50
Fe 0.t 50
Mg 0.05 20
Na 0.5 10
P 0.5 20
Ti 0.005 2
parts per million

Ag { 10,600
As 500 20,000
Au 20 1,000
B 20 5,000
Ba 50 10,000
Be T2 20007 TTmTTTmTTT
Bi 20 2,000
Cd 50 1,000
Ca 20 5,000
Cr 20 10,000
[« T [\ B TTTTTRR G0 T T T
Ga 10 10,000
Ge 20 200
La 100 2,000
Ma 20 10,000
Mo ™~ o 10 3,000
Nb 50 5,000
Ni 10 10,000
Pb 20 50,000
Pd 10 2,000
P T 30T Tt 2,000 - T
Sb 200 20,000
Sc 10 200
Sn 20 2,000
St 200 10,000
Th - o 200 T T 73,0007 -

\Y 20 20,000
w . 50 20,000
Y 20 5,000
Zn 500 20,000
Zr TR T 2,600 T
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Table 7.--Analytical resutts for acidified, filtered water samples from the Nabesna and Kennrecott areas, Alaska.

Index FieldNo

1

W o~ b M

L N I T L R R L N T S T T
= - T R - - O < R R A L - B B - T B U -E R X I -

NADOBW2
MNADQSN3
NADT1W3
NAGT2W3
NAGI3WS
NAGH4WS
NAD1SW2I
NADIEW3
NAGT9W3
NAQ20W3
NAG21VY3
KEOUZW3
KECO3W3
KECGAW?
KEDQDSW3
KECCEWS
KEOQQ7WW3
KEOOBW3
KECOOW2
KEQIOW3I
KEQT W3
KED12W3
NAGTIW3DS
NAQZ1WIADS
KEOQAWIDS
KEQ1OW3IDS
NAGIZWIBA
KEQO2W3DA
KEO12W30A
VAW

LabNo

D571282
b571283
D571284
DS71285
0571286
0571287
D571288
D571288
D571280
D571231
D571202
D571295
D571296
D571257
D571258
D571299
0571300
DS71301
D571302
D5713063
D571304
DS71305
D5712593
D571294
0571306
DS71307
DS71285
D571295
D571305
DS71308

Dlat
62
52
62
62
62
62

62
&2
62
g2
62

51
61
61
&1
51
&1
6t
61
8i
61
8
62
82
61
&1
{273
61
61

=
BRBNSNNRRRE

St.at
21.0680
11.868
25.048
35813
52.797
10.028
24.621

6.349
13.439
372
B8.628
55.888
45.423
12916
32,310
8877
21,089
42.720
9.165
£.363
2.834
a8 691
52.797
6528
12.316
6.363
38013
£5.889
3690
0

Dlon Mlon
143 1
143 1
142 59
143
143 0
142 59
142 58
143
143 g
142 5@
142 59
142 53
142 53
142 53
142 53
142 52
142 49
142 49
142 53
42 53
142 53
142
143

0

142 59
142 53
142 53
143 4]
142 53
42 353
Q

SLon
34120
54.075
S7.120

6313
32,459
59.477
54.900
20.904
12,884
57.817
84.079
42 449
51.267
37.466
19.066
54,436
54.633
47.817
22,338
21.574
19612
23.545
32,458
54.979
37.465
21574

6.313
42.449
23645

1]

Latitude
£2.37252
72.36996
6237362
6237773
6238133
§2.38612
62.30017
£§2.385(0
62.38707
6239298
62.40184
61.53218
61.51262
61 50352
61.49231
61.48519
61.505886
61.51187
61,48588
§1.48510
61.45412
51.47684
§2.38133
82.40184
£1.50359
61.485190
6237773
€1.83218
61 47634

it
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Longitude ST
143.02614 AK
143.03188 AK
142,99920 AK
1R00175 AK
143.00902 AK
142,95958
14299858 AK
143.00581 AK
143.00358 AK
14296839 AK
142,99836 AK
14289512 AK
14289757 AK
142.89374 AK
142,88863 AK
$42.88178 AK
142.83184 AK
142826895 AK
142.88954 AK
142.68933 AK
14288876 AK
14258990 AK
14300902 AK
1420938368 AK
142.80374 AK
14288933 AK
14300175  AK
14289512 AK
14288990 AK
0 —

AK

Quad1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Mabesna 153
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 143
fNabesna 1X3
Nabespa 1X3
MeCarthy 1X3
MeCarthy 1X3
MoCarthy 1X3
McCarthy 1X3
McCadhy (X3
MeCarthy 1X3
aMeCarthy 1X3
McCarthy 1X3
tcCarthy 13
McCarthy 1X3
McCarthy 1X3
Nabesna 1X3
Nabesna 1X3
McCarthy 1X3
McCarthy 1X3
Nabesna 1X3
McCarthy 1X3
McCarthy 1X3

Quadis'
Mabesna B-5
MNabesna B-S
MNabesna 84
Nabesna B-S
Nabesna B-5
Mabesna B4
Nabesna B-4
Nabesna 85
Nahasna B-5
Nabesna B4
Nabesna B-4
McCarthy C-6
McCarthy C-6
McCarthy C-6
MeCarthy 8-6
McCarihy 8-6
McCarthy C-5
McCarthy C-5
MeCarthy B-6
McGarthy B-6
McCarthy B-6
McCarlhy 8-8
Nabesna B-S
Nabesna B-4
McCarthy C-6
McCarthy B-6
MNabesna B-5
MeCarthy C-5
McCarthy B-6

-~

M_D_YCo¥i
08/07/94
08/07/94
08/07/04
0810894
08/08/94
0B/D8/34
08/08/94
08/09/94
08/09/94
0aH9I04
08/09/94
08/11/94
08/12/94
08/12/94
08/12/94
08/12/94
06/13/94
08/13/94
08/14/94
08/14/94
08/14/94
08/14/54
08/08/94
08/09/54
06/12/94
08t 4/94
0B/08/94
08/11/94
06/14/94
08/15/04

SampType
wabey
waler
vrater
waler
watar
vratet
watear
water
water
water
waler
veater
waler

watar
wrater
water
water
water

water
wales
water

water
waler
water

water
water



Table 7.--Analytical results for acidified, filtered water samples from the Nabesna and Kennecott areas, Alaska.

{ndex

W o~ o o W R

T N I I R R I . I L I R
(=" -~ R R T R SO L R L I I I T T N R L

FiekiNo
NADOBW3
NADOIW3R
NAQT1W2
NAQT2W3
MADIIWS
NADTAW3
NA{Q15W3
NADIEW3
NAQISW3
NAD20W3
NAG21WS3
KEGOZW3
KEQO3IW3
KEOQ4W 3
KEOOSW3
KEQOBW3
KEQOYW3
KESOBW3
KEQOSW3
KEXOW3
KED1IW3
KEQI2ZW3
NAD13W3DS
NAO2IWIDS
KEDG4W3DS
KEO10W3DS
NAMZW3DA,
KECOZWSIDA
KEO12W3DA
VADOIW3

Descriptn

filtered {0.45 micron}, acidiffed spring water from drill road above Nabesna mine
fitered {3.45 micron), acidified stream water, main slream south of Nabesna mine
fitered {0.45 micron}, acidified waler from spring just below Nabesna milf taifngs
filtered {0.45 micron), acidified water sample frem spring in muskeq

fiterad (0.45 micron}, acidified stream water sample

fi%ered (045 micron}, acidified waler sample from spsing in muskeg

filtered (0.45 micron), acidified water sample from spring in muskeg

fitered {0.45 micron), acidified water from spring just below Rambler mine taifings
filtered (0.45 micron), ackdified water sample from spring in muskeg

filtered (0.45 micron), acidified water sample from spring in muskeg

filtered (0.45 micron), acidlfied stream water sample, Skookuwn Creek

fitered (0.45 micron}, acidified stream water sample above small snowfield
fitered {0.45 micron), acidified stream water sample, Amazon Greek

filtered (0.45 micron), acidified stream water sample, Jumbe Creek

fitered (0.45 micron), acidified strearn water sample, Bonanza Creek

fiered (0,45 micron), acidifled stream water sample, Natlonal Creek

filtered {0.45 micron), acidified water sample from spring

fikered {0.45 micron}, acidified stream waler from jus! below Bonanza rmine
fiRered {0.45 micron}, acidified ponded rainwater from just beiow Kennecotl mi
filtered (.45 micron), acidified spring water, flowing from Kennecott mill tailings
fittered (0.45 micron), acidified siream water, National Creek beiow Kennecoll mil
fiterad (5,45 micron), acidifed siream waler, Nationa Cr. just above Kenn. glacler
site duplicate of NAQ13WS3, filtered {0.45 micron}, acidified

site duplicate of NAQO2Z1YWS3, filtered {0.45 micron), acidified

site dupdicate of KEQQ4W3, fiflered (0.45 micron}, acidified

site duplicate of KEQ10W3, fittered (0.45 micron), acidified

analytical duplicate of NAD12W3, filtered (0.45 micron), acidified, ICP-MS only
anaiytical duplicate of KEOO2W, filtered (0 45 micron), acidified, ICP-MS only
analytical dupficate of KEQ12WS3, filtered (0.45 micren), acidified, ICP-MS only
blank sample, distilled water, filtered (0.45 micron), acidified

27

SampScource SampChar

spring
stream
Spring
spring
siream
spring
spring
spring
spiing
spring
siream
stream
stream
stream
Stream
stream
spring
stream
other
spring
siream
stream
spring
siream
stream
spring
spring
siveam
stream

grab
grab
grab
grab
qrab
grab
grab
gah
grab
grab
grab
grab
grab
grab
grai
grab
grab
grab
grab
grab
grab
giab
grab
grab
grab
grab
grab
grab
grab
grab

NearMine Temp, degC

yes 25
no 24
yes 1
no 2
no 17
no 3
no §
yes 3
e 4
ne 8
no 14
[ 1) ]
no 5
no 7
no g
no 7
ho 6
yes 2
yes 13
yes 3]
yes 8
1.3 18
ne 17
ne f4
ng 7
yes 5
no 2
no 4
no 18
— 25

pH
7.82
503
742
7.48
7.49
745
7.51
7.55
7.49
7.40
785
795
7.88
7.97
8.12
7.66
8.00
8.15
7.85
7.90
755
8.08
7.86
8.02
785
7.82
7.48
7.95
8.08
5.50



Table 7.--Analytical results for acidified, filtered water samples from the Nabesna and Kennecott areas, Alaska.

index

FieidNo

1 NADOSW3I

Ww e~ MR W M

(2] T R N T R L B L I I e B o e e e
ozmummhum_ncammwmmhum_ac

NAQOOWS
NADTIW3
NAQT2W2
NACIIWS
NAO14W3
NAD15W3
NAQ18W2
NAG19W3
NAD20WY3
NAGZIW3
KEOO2WW3
KEGO3W3
KECO4WS
KEQQSW3
KEOOSW3
KEQQ7TW3
KEOD8W3
KEQQeW3
KESIOW3
KEOT1WI
KEQ12W3
NAGT IW3IDS
NAD2IW3DS
KEQD4W3D5
KEMOW30S5
NAD12W3DA
KEDD2W3DA
KED12WIDA
VAW

Conductvty
1210

144

582

394

740

780

§70

1160

770

132
145
160
144
188
133
145
147
105

145
149
740
1
144
437
394
145
142
0.4

Oxy, ppm
8

8

4

5

1
g
7
7

10

-~ o~

10
13
1"
1¢

10

11
11
11

10
1
i
11
H

Alkal, ppm
190

80

150

160

80
350
200
230
260
260

a5
60
70
70

5288

45

60

Bagsa

160
60

<10

EstimFlow
< 0.1 gal/min
< {.1 galimin
0.25 gal/min

stagnant
5 gatmin
2 galfmin
2.5 gal/min
2 gafmin

0.5 gal/min

< (0.1 ga¥inin
WQcfs

50 gal/min
50 galfmin
2cfs
8cfs

15 cfs

3 ga¥min
20 galfmin
stagnant
5 galmin
15¢cls

15 ¢fs

5 gat/min
10 cfs

20 cfs

5 gatfmin
stagnant
50 galfimin
{Scls

Ag, ppb-MS

28

<041
<1
<01
<Q1
<31
<01
<01
<8
<1
<01
<91
<01
<0.1
<04
<Q.1
<01
<0t
<Q.1
<01
<@
=01
<Q.1
<01
< 0.1
<01
<.t
<01
< Q.1
<G4
<01

Al, ppm-AE
a2
<0027
0.04
003
0.04
0.07
0.06
0.1
0.07
Q.1
G.03
< 0.02
0.02
0.02
003
0.03
o2
0,02
0.02
6.04
<0.02
0.03
004
0.02
002
¢G04
00B
008
808
<0.02

Al ppm-MS
<0.04
< .04
< (.04
<004
< (.64
< 0.04
<0.04
<004
< 0.04
<004
< 0.04
<0.04
< 0.04
<004
<{0.04
< .04
< 0.04
< 0.04
< 0.04
= (.04
<0.04
< Q.04
< 0.04
< 0.04
< 0.04
< (.04
< 0.04
<004
< 204
<0.04

As, ppb-MS
4.3
<G8
<05
<08
i
<08
<8
<G8
<0.8
<08
<038
<08
32
24

1
<08
<08
2.4
<38
7.4
<08
0.8
<08
0.9
22
7.1
<08

<0.8

Au, ppb-M3
<02
<02
<02
<02
<02
<02
<52
<902
<2
<02
<32
<02
<0.2
<02
<02
<02
<02
<Q.2
<02
<0.2
<02
<2
<02
<02
<072
<02
<02
<032
(314
<02

B, ppb-AE
190
< 50
73
<50
<50
<80
« 50
< 50
<50
< 5D
<50
58
<50
<50

< 50
78
<50
< S0
<50
<50
< 30
< 50
< 50
<50
<50
0oB
008
008
<50
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Table 7.--Analytica) results for acidified, filtered water samples from the Nabesna and Kennecott areas, Alaska.

Index

- T B T - - PR N R

L Y I R S I e e T O A R R e e
W N S Th b LR D Dm® ;o e Ry o O

FieldNo
NADOBWI
NAOCOWI
NADT1W3
NADI2W3
NAGTIWS
NADT4W3
NAD1SW3
NAQTEWS
NADTSW3
NAQZOWS
NAD2TWI
KEOO2wW3
KEQO3W3
KEOQ4W3
KEOQOSWW3A
KEDDBW3
KEQOTW3
KEQOBW3
KEOOSW3
KEDTOW3
KEO11W3
KEDT12W3
NADIIWIDS
NAGZIWIDS
KEOQ4W3DS
KECIOW3DS
NACY2W3IDA
KEDO2W3DA
KEQ12W3DA
VAQOTW3

La, ppb-MS
<01
<.
<31
<0t
<89
<01
<01
< {1
<01
<G.1
< 0.3
<01
<01
<.t
<019
<01
<{1
<01
<0.1
<{.1
<01
<04
<{.4
<01
<01
« {1
<04
<01
<0}
<.

Li, ppb-AE
25
<5
<5
<5
<5
<5
9
<5
<5
<5
<5
<5
<5
<5
<5
<35
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
oG8
G.0B
208

<5

Li, ppb-M5 Mg, ppm-AE Mg, ppm-MS

14
07
1.8

0.86
27
1.2
25
1.3
1.3
t.1
1.7
07

<02
45

0.58
1.2
0.3

<072
0.3

0.54
1.0
19
20
1.4
04

085
14
1.0
1.9

<02

43
28
1
4.1
iC
17
16

3t
20
23
5.1
4.7
49
45
6.5
53
23
5.0
1.2
11
53
5.4
16
5.1
45
it
0408
0.0B
oG8
< 3.05

32

30
2
6.8
27
5.8
11
9.7
21
14
20
4
38
42
3g
58
42
1.8
42
0548
2.6
4.4
4.4
6.7
3.8
3.7
g
3z
37
45
<0002

Mn, ppb-AE
a
<2
180
<2
=2
4
<2
<2
<2
20
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
00B
00B
008
<2

Mn, ppb-MS
64
Q.4
140

050
10
27
1.3

<02
0.3
18
<02
0.2
o2
<Q.2
03
<02
0.2
<02
13
<02
<02
03

089

<02
<02
<02
0.5
02
03
<02

Mo, ppb-AE
20
<4
<4
<4
8
<4q
< 4
<4
7
< 4
=4
<4
<4
<4
<4
< 4
< 4
<4
< 4
<4
= 4
< 4
)
<4
<4
<4
pop
00B
gg8

<4

Mo, ppb-MS
21
0.55
0.48
29
94
29
2.0
1.4
8.3
0.3
.61
0.2
<Q1
G2
<0.1
0.2
G
<0.1
12
1.4
0.3
03
86
0.90
0.2
1.2
286
0.2
0.45
<0.1

Na, ppm-AE
22
3.2
42
1.0
55
21
8.1

A
1.8
30
4.7
21
1.7
.5
3.9
47

10
27
0.4
22
4.5
45
57
47
1.5
2.2
coB
00B
coB
< 0.05
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Table 7.--Anslytical results for acidified, filtered water samples from the Nabesna and Xenngcott areas, Alaska.

Index FletdNo Pr,ppb-MS P ppb-MS  Rb, ppb-MS  Re, ppb-MS  Rh, ppb-MS  Ru, ppb-M5  5b, ppb-MS  S¢,ppb-MS  Si, ppm-AE  Sm, ppb-MS
1 NAQCOBW3 <0.1 <01 55 12 <0.1 <Q0.1 02 34 14 < 0.t
2 NAQO9SW3 <Q0.1 <0.1 16 <0.1 <01 <01 <0.2 3.2 1Q < Q1
3 NAO1YW3 <01 <q.1 21 <01 <0.1 <Q.1 <02 48 16 <D.9
4 NAQ12wW3 <0.1 <D.1 20 < 0.1 <01 <@ 02 3.4 10 <Q0.1
§ NAQY3WI <Q.1 <Q.1 27 0.1 <09 <0.1 03 39 14 <0.1
6 NAD14W3 <Q.1 <01 20 <01 <01 <01 <02 3.7 15 <01
7 NAOISW3 <0.1 <04 40 0.2 <0.1 <0.1 <0.2 3.9 15 < 0.1
8 NAQ16W3 <0.1 <0.1 48 0.1 <01 C <01 <0.2 2 8.0 <01
9 NAOISW3 <01 <Q.1 1.2 0.2 <0.1 <01 0.69 4.1 14 <Q.1

10 NA020W3 <0.1 <D, 0.6 <D.1 <0.1 <01 <02 33 8.4 <0.1
11 NAO21W3 <01 <0.1 0.9 <01 <q.1 <01 <02 32 93 <01
12 KEQO2W3 <0.1 <01 0.1 <q.1 <0.1 <04 <Q.2 1 27 <01
13 KEOQ3W3 <0. <0.1 <Q.1 <Q.1 <qQ.1 < 9.1 <0.2 1 1.8 <0.1
14 KEOD4W3 <0.1 <0.1 <01 <0.1 <01 <01 <0.2 1 1.6 <0.1
16 KEQOSW3 < Q.1 <0.1 0.2 <01 <0.1 <Q.1 <02 2 29 <Q.1
16 KEQO6W3 <01 <0.1 0.4 <D.4 <0.1 <01 <0.2 2 32 <01
17 KEOOTW3 <01 <0.1 < 0.1 <01 <Q.1 <0.1 <02 1 23 <0.1
13 KEOOSW3 <01 <0.1 0.1 <Q.1 <01 <01 <02 1 1.6 <01
18 XEOOIW3 <0.1 <0.1 0.3 <D <01 <04 <02 1 <1 <Q.1
20 KEO10W3 <01 <0.1 0.4 <Q.1 <01 <01 <0.2 2 52 <041
21 KEO11W3 <0.1 <01 0.3 <01 <01 <01 <Q.2 2 33 < Q.1
22 KEO12ZW3 <0.1 <0.1 0.4 <Q.1 <021 <Q.4 <02 2 3.4 <01
23 NAO13W3Ds <0.1 <0.1 27 02 <01 <Q.1 0.3 39 14 <0.1
24 NAD21W30S <0.1 <@ 0.8 < 0.1 <0, <01 <02 2 9.4 <01
25 KEDO4W30S <0.1 <91 0.1 <01 <0.1 <03 <02 1 1.6 <Q.1
26 KEO10W30S <0.1 <Q.1 0.4 <01 <0} <0.1 <0.2 2 5.2 <0.1
27 NAD12W3DA <01 <D 21 <0.1 <0.1 <0.1 <n.2 37 0.0B <01
28 KEOO2W3DA <D.1 <0.1 <01 <01 <0.1 <01 <02 1 00B <0.1
28 KEO01ZW30A <0.1 < 0.1 0.4 <0.1 <04 <0.1 <02 2 008 <Q.1
30 VAODIW3I <0.1 <qQ.1 <01 <0.1 <01 <01 <Q2 09 <1 <0.1



Table 7.~-Analytical results for acidified, filtered water samples from the Nabesna and Kennecott areas, Alaska.

{ndex FieldNo

1

W m o~ @B oW P

Lt I I T e O T Y N (P A S Y
gggﬂgggzwaommﬂwa&unac

NADOBW3
NAOCAWS
NADTIW3
NAD12W3
NACGIIWS
NAOT4W3S
NAO15W3
NAQTEW3I
NAO19W3
NACGZOWI
NAOZ1W3
KEOD2W3
KEQOIW3
KEQD4WS
KEQOSW3
KEQOGW3
KEOQ7TW3
KEQO8WW3
KECOSW3
KEO10W3
KECTIW3
KEGI12W2
MAOI3IW3DS
NAQ2IW3IDS
KEOQ4W3IDS
KEO1OW3DS
NADI2W3DA
KEOQZW3DA
KEQ12W3aDA
VA W3

S0, ppb-MS
<035
<05
<05
<05
<05
<05
<05
<05
<05
<05
<05
<03
<05
<05
<05
<Q5
<05
=05
<05
<05
<05
<05
<05
<05
<05
<05
<45
<05
<05
<05

Sr, ppb-AE
800

59

190

9

30

140

200

200

118

Sr, pph-MS
570

60

220

a6

250

150

210

210

11¢

240

42
260

ol
&7
<D

3358858283888

Ta, ppb-M5
<01
<D.1
<01
<01
<03
<01
<0,
<D
<01
<0Q.§
<01
<04
<01
<0.1
<01
<04
<01
<01
<01
<01
<031
<Q.1
<8t
<1
< 5.1
<01
<01
<1
<01
<01

Tb, ppb-MS

35

< 0.4
< 0.1
<{.1
<0.1
< 0.1
<01
<01
<D
<01
<04
<@.1
<1
<01
<01
<01
<981
<01
<01
<01
<t
« 01
< 0.1
<01
<0.1
<03
<01
<01
= Q.1
<01
<01

Te, ppb-MS
<?
<2
<2
<2
<2
<2
<2
<2
<2
=2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<Z
<2
<2
<2
<2
<2

Th, ppb-MS
<08
<08
<G8
«0.6
<08
<06
<06
<08
< 0.6
<436
<08
<05
<{b
<06
<06
<0.6
<06
<06
<06
<08
<06
<06
<06
<06
<05
<6
<06
<06
<06
<8

Ti, ppb-AE
<16
< i0
<0
<10
<10
<10
<10
<10
<10
<10
<10
<10
<ig
<10
<10
<14
<10
<10
<10
<10
<10
<10
< 1D
=10
< 1D
<10
008
goe
0GB
<10

Ti, ppb-MS
5
<3
<3
<3
3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
. <3
<3
<3
3
<3
<3
<3
<3
<3
<3
<3

Ti, ppb-M$S
<04
<0.4
<04
< 0.4
<04
<0.4
«0.4
<0.4
<04
<0.4
<04
< 0.4
<(3.4
<0.4
<0.4
<04
<04
<04
<04
<04
<04
<04
<04
<04
<04
<04
<84
<04
<0.4
<04
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Table 8.--Analytical results for acidified, unfiltered water samples from the Nabesna and Kennegott areas, Alaska.

Index

w @~ o e R

LT R I T T X N T o N L L T
L= - - I - R I U - - - R - R T S TCRN L Ry )

FieldNo
NADQBW?Z
NADODW?Z
NAOT1W?2
NAG12W2
NADTIWZ
NAOY 42
NADTISW2Z
NAOT1EW2
NAQ19W2
NAOZOW2Z
NADZIW2
KEDG2W?2Z
KEQO3IW2
KEOO4W2Z
KEQOSW2Z
KECCEW2
KEOO7W2
KEOJBW2Z
KELOSW2
KEGIOW2
KEOT1W2
KEO12W2
NAQ13W20S
NAOZ21W2DS
KEQOANZDS
KEOTOW20S
NAQOEWZDA
NAG2TW2DA
KEQOSW2DA
VAGOTW2

Labna

0571255
D571256
DS71257
D571258
DS7v25%
bD571260
0571261
D571262
DS71263
0571264
0571265
DS71268
D571268
0571270
D571 27
0571272
DS71273
D571274
0571275
0571276
0571277
0571278
D571266
O571267
0571279
D571280
DST12%5
DS71265
B571275
0571281

D{at Miat
g2 22
g2 22
62
62 22
82 22
52 23
62 23
62 23
62 23
g2 23
62 24
51 |
61 30
81 0
51 =5
1 29
61 A
51 30
61 3
gt 28
6 29
81 28
62 22
(774 24
6% 30
&1 8
gz 22
g2 24
Gt 23

[ L]

Slat
21.050
11.868
25.048
38813
22797
10.028
24621

6248
13.439
34722

6.628
55.889
45.423
12816
32310

8.677
21.009
42725

8.185

8363

2.834
36.091
52.797

6.628
12818

8.363
21.060

6628

8.165

L]

Dion Mlen

143
143
142
143
143
t42
142
143
143
142
142
142
142
142
142
142
142
142
142
142
142
142
143
42
142
t42
143
142
142

<

cl8B8.088.888888888888L0o8Bo0cd-~a

Sion
34120
54.079
57120

6.313
32.459
58477
54,900
20,904
12.889
57.817
54,079
42 449
51.267
31486
15.068
54.436
54,633
47.817
22336
21.574
19.612
23,645
32.459
54.078
37.466
21.574
34,120
54.078
22,336

Latitude
6237252
62.36996
6237362
6237773
62.38133
62.38612
£2.38017
62.38510
62.38707
6239258
62.40184
61.53218
61 51262
6150359
61.4823
61.48519
61.50586
61.51187
£1.48558
§1.48510
£1.48442
61.47654
6238133
62.40184
61.50259
61.48510
62.37252
62.40184
§1.48588

o

37

Longitude 5T
143.02614 AK
143.03169 AK
142.99920 AK
143.00175 AK
143,00902 AK
142.99058 AK
142.99858 AK
14300581 AK
143.00358 AK
14299938 AK
142.99836 AK
14289512 AK
142.89757 AK
142 89374 AK
142.88853 AK
142.88179 AK
14283184 AK
142.82995 AK
142,88064 AK
142.88933 AK
142.88878 AK
142.88990 AK
143.00902 AK
14299836 AK
142.89374 AK
142.88933 AK
143.02614 AK
142.99836 AK
142.88954 AK
g -

Quadix3
Nabesqn 1X3
MNabesna {X3
Mabesna 1X3
Mabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 133
tdabesna 1X3
Nabesna X3
Nabesna 1X3
Nabesna 1X3
McCarihy 1X3
McCathy (X3
McCarthy 1X3
MoCarthy 1X3
McCarthy 1X3
McCarthy 1X3
McCarthy 163
MeCarthy tX3
McCarthy 133
McCariny 1X3
McCarthy 1X3
Mabesna 1X3
tabesna 1X3
McCarthy 1X3
McCarthy X3
Nabesna 1X3
Nabesna 1X3
McCarthy 1X3

Quad 18’
Nabesna B-S
Nabesna B-5
Nabesna B4
Nabesna B-&
Nabasna B-S
Nabesna B-4
Nabesna B-4
Nabesna B-5
Mabesna B-5
Nabesna B-4
Nabesna B-4
McCathy €46
MeCarthy C-6
McCarthy C-6
McCarthy B-§
MeCarthy B-6
MeCarthy C-5
McCarthy C-5
McCarthy 86
McCarthy B-8
McCarthy B8
McCarthy B-§
Nabesna B-&
Nabesna B-4
MeCarthy C-6
McCarthy B-§
Nabesna B-5
Nabesna B-4
McCarthy B-6

M_D_YColl SampType

0B107/94
Q8K7 /54
08/07/194
0808584
08/08/94
0B/08/94
08X08/94
08415/54
05/09¢84
20/06/04
08/08/94
08/t He4
08/12/84
08/12/94
0GB/ 294
08/12/94
08/13/94
08/13/84
08/14/94
08/14/94
08/14/84
08/14/94

08/12/84
038114194
08/07/94
08/09/94
08/14/94
08/15/54

water
viater
water
water
water
water
water
water
water
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8.--Analytical results for acidified, unfiltered water samples from the Nabesna and Kennecott areas, Alaska.

FieldNo
NAQQEW?2
NADOSW?2
NAQTTW2
NAQT2W2
MNADI3W2
NADT4W?2
NAGIOWZ
NAQTEW2
NAQ19W2
NADZ20W?2
NAQ21W?2
KEQD2W?2
KEQQG3wW2
KEDD4AW?2
KEOOSW2
KECOEW?Z
KEOQ7W2
KEQQaW?2
KEQO9W?2
KEQ10W2
KEQ1iwW2
KED12W2
NAG13W2DS
NAO21W2DS
KESCAW2ES
KEQ1QW2DS
NAOOSW2DA
NAGZAW2DA
KEQDIW2DA
VADGTW2

Descriptn
unfiltered, acidifled spring water sample on drill road abave Nabesna ming
unfiilered, acidified stream waler sample, main stream soull of Nabesna mine
unfiltered, acidified water sample from spring just below Nabesna mil taitings
unfitered, acidified water sample frorm spring in ruskeg
unfiltered, acidified stream water sample
unfiltered, acidified water sample fram spring in muskeg

unftered, acidified water sample from spring in muskeg
unfiitered, acidiffed water sample frorm spring Just below Rambler mine tailings
unfitered, acidified water sample from spring In muskeg
unfiltared, acidified water sample from spring in muskeg
unfitered, acidifled stream water sample, Skoolum Creek
unfitered, acidifled stream water sample above small snowfield
unfiltered, acidified stream water sample, Amazon Creek
unfiltered, acidified stream water sample, Jumbio Creek
unfiltered, acidified stream water sample, Bonanza Creek
unfiltered, acidified stream waler sample, Nalional Creek
unfitered, actdified water sample from spring
unfiltered, acidified siream water sample, just beiow Bonanza mine
unfikered, acidified ponded rainwater sample, jus! below Kennecott mill
unfiltered, acidified spring water sample, flowing from Kennecolt mill tailings
unfiftered, acidified stream water sample, Nallonal Creek below Kennecolt mill
unfiterad, acidified stream water sample, National Cr. just above Ken. glacier
site duplicate of NAG13W2, unfiltered, acidified
site duplicate of NADZ21W?2, unfitered, acidiffed
site duplicate of KEQGMNZ, unfittered, acidified
site dupiteate of KEGTOW?2, unfitered, acidified
analytical duplicate of NAQOBW2, unfiltered, acidiffed, ICP-M$ only
analylical dupficate of NAO21W2, unfitered, acidified, ICP-MS only
analytical duplicate of KEGOSW2, unfitered, ackdified, ICP-MS only
biank sampie, distified water, unfitered, acidified

38

SampSource
spiing
siream
spting
spring
siream
spring
spring
spring
spring
spring
siream
siream
strearmn
streamn
stream
slream
spring
stream
other
spiing
stream
stream
spring
siream
stream
spring
spring
stream
other

SampChar

grab
grak
grab
grab
grab
grab
grab
grab
grab
grap
grab
grab
grab
grab

grab

grab
arab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grab
grap
grab

NearMine Temp, DegC

yes
NG
yes
ne
ey
no

no
yes

23883

na

25

7.82
8.03
712
7.48
7.86
7.45
7.5
755
7.49
7.40
785
7.85
7.88
7.97
812
7.66
8.00
8.15
7.85
7.90
7.06
8.08
7.86
8.02
7.95
7.92
7.82
7.95
785
5.50
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8.--Analytical resuits for acidified, unfiitered water samples from the Nahesna and Kennecott areas, Alaska.

FieldNo
NAQDBW?2
NAOGOWZ
NADT1IW2
NAGI2W?2
NADYIWZ
NAQT4W2
NAOISW?2
NAQ1E6W?2
NADIBWZ
NAD2IW2
NAQZIW?Z
KEOO2W2
KEQQaww2
KEQQAW?Z
KEODOSW?2
KEQGEW2
KEOD7W2
KEOQBW2
KEOORWZ
KEOTOW2
KEO11W2
KE12W2
NAO13wW20s
NAQZIW2DS
KECOAWZDS
KEOHOWZ0S5
NACOBWZDA
NAGZIWZDA
KEOOSW2ZDA
VARDIW2

Conductvty Oxy, ppm

1310
144
982
394
740
780
870

1160
770
535
132
145
160
144
188
133
145
147
105

145
148
740
13t
144
437
1310
132
105
0.4

Alkal, ppm
190

60

$50

160

&}

5928302388202z 3BEE

A
-
[=3

" EstimFlow
< 0.1 ga¥min
< 0,1 galfmin
5,25 gamin
stagnant

S gal'min

2 galimin
0.5 galimin
2 gatmin
0.5 galimin

< .4 gal/min
Qcfs

50 ga¥min
50 gal/min
20 cfs

8cfs

15¢fs

3 gal/min

20 gathmin
stagnant

5 gamin
15cls
15cls

5 galimin
1Gcls

20 ¢fs

5 galfmin

< 0.1 galimin
iDcfs
stagnant

Ag, pph-MS

39

<.
<01
<01
<0.1
<Q.1
<01
<89
<04
<Q.3
< Q.1
<04
<01
<01
g1
<1
<904
<01
<83
<D.1
<G4
<01

<01

<01
<04
<01
<{t
<1
<01
<{.1
<01

Al, ppm-AE
02
0.02
0.06
0.03
03
0.07
0.06
9.5
0.08
0.9
.04
G.04
0.03
.0.03
0.03
0.04
0.05
.03
0.07
005
0.03
0.03
0.3
0.03
8.03
004
ooB
008
coB
< .02

Al, ppm-MS
<D.D4
< 0.04
<0.04
< 0.04

Q.08
<« 0.04
< §.04

8.13
< 0,04
< 0.04
< 0.04
<004
<0.04
< 0G4
< 0.04
< D04
< 0.04
< 304

0.04
< 3.04
<004
< 0.04

0.04
<0.04
<004
<0.04
< .04
< Q.04

0.04

, < 0.04

As, ppb-M5
4.4
<08
"
<05
38

3
<08
<08
<48
<08
0.8
09
3.2
24
o8
=08
<08
20

7.7
<08

27
08

78
52
08
0.8
<08

Au, pph-M$
«Q2
<02
<02
<02
<02
<902
<02
<0.2
<02
<02
<02
<02
<0.2
<02
<(0.2
<072
<02
<02
<02
«02
e 2
<0.2
<02
<2
<02
<02
<02
<02
<02
<{.2

B, ppb-AE
180
<50
70
<50
49
<50
<50
< 50
<50
<50
< 50
58

< 50
<50
56
<50
81
<50
<50
<50
<50
< 50
<50
<50
<58
< 50
g0B
008
goB
<50
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8.~-Anaiyticat results for acidified, unfiltered water samples from the Nabesna and Kennecott areas, Alaska.

FieldNo
NACOBW2
NAQOSW2
NADTIW2
NAD12W2
NACI3IW2
NAO14W2
NADISWZ
NAQ1EW2Z
NADTSW2
NAQZOW?2
NADRIW2
KEOO2W2
KEQO3W2
KEQQ4W2Z
KEQOSW2
KEQDEW2
KEQO7W?2
KEQOSW2
KEQOaW?2
KESIgW2
KEQ11W2
KEQOT2W2
NAD13W2038
NAOZYW2DS
KE0Q4W20S
KEMOW20S8
NAGOSW20A
NAGZIW2DA
KEQOIW DA
VADDTWZ2

Ba, ppb-AE
18

3

i8

12

4

12

1B

23

th «= i w

coe
0.08
orHe

<1

Ba, ppb-MS
17
24
17
11
40
11
15
20
8.3
4.4
4.8
07
40
9.3
i3
25
1.7
2.4
7.9
as
27
28
34
4.2
a0
B
18
45
83

<01

Be, ppb-AE
<f
<1
<4
<1
<1
<t
<1
<1
<1
<t
<1
<1
<1
<i
<1
<1
<1
<%
<1
<t
<1
< g
=<1
<%
<1
<

008

008
oo

<1

Be, ppb-MS
<04
<04
<04
<04
< 0.4
<04
<04
<{.4
<0.4
<04
<04
<{.4
< 0.4
<4
< 0.4
<0.4
<04
<0.4
< 0.4
<04
< 0.4
<0.4
<04
<04
< Q.4
< 0.4
< 0.4
< 0.4
<04
< 0.4

Bi, pph-MS

40

<05
<05
<05
<5
<205
<08
<D5
<{g5
=05
<5
<G5
<35
<05
<05
<05
=05
<05
=05
<05
<05
<05
<05
<Q5
<05
<05
<05
<G5
<05
<5
<05

Ca, ppm-AE
160

008
ooB
008

0.07

Ca, ppm-MS
170

1
4
100
150
85
81
10
16
19
18
20
13
14
12

15
80
5
00
oc

o R

Cd, ppb-AE
<1
<%
6
<1
<1
<l
<1
<}
<1
< i
<1
< i
<1
< §
<1
<4
<1
<l
<1
<t
<1
<
<1
<1
<1
<1
008
00B
¢08

<1

Cd, ppb-MS
<2
<2
8.0
<2
<2
<2
<2
«2
<2
<?
<2
<2
<2
<2
<2
<2
<2
«2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

Ce, ppb-MS
0.1
<01
<01
0.1
0.1
<81
<0.1
03
<03
0.1
<Q.1
<31
<01
0.1
<041
<G4
<01
=01
01
<04
<04
<01
0.1
<01
<01
<0.1
<04
<041
Q.1
<01
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Tabie 8.--Analytical results for acidified, unfiltered water samples from the Nabesna and Kennecott areas, Alaska.

Index FieldNo La, ppb-MS Li, ppb-AE Li, ppb-MS Mg, ppm-AE Mg, ppm-MS  Mn, ppb-AE  Mn, ppb-M$ Mo, ppb-AE Mo, ppb-MS  Na, ppm-AE
1 NADOBW2 <01 25 14 47 35 g 8.6 20 22 22
2 NAOOIW?Z <01 «5 .85 29 2 <2 a5 <4 (.41 A0
3 NAC11IW2Z < Q.1 <5 15 11 72 230 170 < 4 04 42
4 MNAQIZW2 < 0.1 <5 1.0 4.1 29 <2 0.56 <4 2.3 10
5 NAQ13W2 <01 <5 1.9 10 6.3 8 66 8 86 55
& NADTAWZ <D <5 5.4 17 1t 4 33 <4 2.7 21
7 NAGISWZ <01 5 2.8 16 95 3 20 <4 20 6.0
8 NAO18WZ 0.1 <5 1.2 Kl | 20 10 786 <4 1.0 38
§ NAOD19W?2 <01 <5 16 20 14 <2 083 - 7 6.6 1.6

10 NAD20W2 =01 <5 o7 23 18 pig P <4 <Dt 33
11 NAGIW2 <04 «5 1.4 5.1 3.7 2 0.4 <4 0.62 47
12 KEDO2WW2 <09 <5 0.4 47 35 <2 1.2 < 4 02 . 2.1
13 KEQO3W2 <01 <5 03 59 39 €2 0.2 <4 0.1 £.7
14 KEQQ4W?2 <4 <5 Q.8 435 38 <2 a5 <4 0.2 15
15 KEOQDSW2 <01 <5 §.2 8.5 5.1 <2 02 < 4 02 9
18 KEQOSW?2 < (.1 <5 1.6 .1 4.1 <2 0.83 <4 02 4.6
17 KEDOTWZ <01 <5 0.2 2.4 1.8 «2 1.3 <4 0.1 10
18 KEOOBW2 <01 <5 < (.2 S.1 4.2 <2 a3 < 4 [t A 27
8 KEQOSW2 <01 <5 0.3 12 1 1 5.8 < 4 12 D4
20 KEQ1OW2 <Q.1 <5 0.7 14 8.1 «2 8.2 <4 1.4 22
21 KEO11W2 <03 <5 1.8 53 4.2 <2 0.92 <4 0.2 45
22 KED12W2 <01 <5 1.7 54 43 <2 08 <4 0.3 46
23 NA0IIWZDS 201 <5 29 10 57 5 i8 7 7.2 5.4
24 NAD21WZ0S <01 <5 1.3 52 35 <2 0.4 <4 0.89 4.7
25 KEOO4WZDS <01 <5 0.6 45 37 <2 03 <4 o1 15
26 KEO10W2DS <01 <5 0.94 11 g 2 0.3 <4 1.1 2.2
27 NAODBW2DA <04 008 19 o008 43 o8 5.0 068 n o008
28 NAOZYW2DA <01 008 23 coB8 4.2 008 0.4 a08 1.0 008
28 KEO0DSW2DA <01 008 05 00B 1 0.oB 6.2 oo8 1.2 a08
30 VAROIWZ <01 =5 <02 <0.05 < 3.002 <2 <02 <4 <.t <005

43




Table 8.--Analytical results for acidified, unfiltered water samples from the Nabesna and Kennecott areas, Alaska,

Index  FieldNo Nz, ppm-MS  Nb, ppb-MS  Nd, ppb-M5  Ni, ppb-AE NI, ppb-MS  Os, ppb-MS P.ppb-Af  Pb, ppb-AE  Pb, ppb-MS  Pd, pph-MS
1 NACOBW?2 008 < 0.4 <D <4 38 <0.2 <25 <5 0.1 <01
2 NAQDOW?2 0.0B <0.4 <01 <4 03 <02 34 <5 <01 <01
3 NAQTIW2 008 <04 <01 <4 38 <92 <25 <5 0.3 <.
4 NACI2ZW2 008 <0.4 <01 <4 286 <02 <25 <5 <1 <0.1
5 NAOIIWZ 0.08 <0.4 <. <4 38 <02 <25 <5 0.4 < 0.3
§ NAD14W2 008 <04 <01 <4 3.0 <02 <25 <5 <01 <Q.1
7 NAQISW?2 008 <04 <81 <4 27 <02 <25 <5 0.2 <09
8 NADIBW2 0.0B <0.4 0.2 <4 36 <02 <25 <5 0.1 <D
9 NAO19W?2 008 <04 <0.1 <4 28 <02 <25 <§ <01 <Q.1

10 NAGZOW?2 008 <Q.4 <G4 <4 26 <02 <25 <5 03 <01
11 NADR1W2 0.0B <0.4 <09 <4 02 <02 32 <5 <0.1 < 0.1
12 KEQOZW?2 008 <0.4 < 0.4 <4 0.2 <02 <25 <5 <01 <04
13 KEQO3W?2 00B <0.4 <01 <4 0.3 <0.2 <25 <5 <01 <01
14 KEDO4W?2 008 <0.4 < Q.1 <4 0.51 <02 <25 <5 a2 < 0.1
15 KEOOSW2 .08 <04 <01 <4 0.3 <02 <25 <5 <0.1 <01
16 KEQOBW?2 0.0B <0.4 <04 <4 0.2 <02 <25 <5 0.2 <0
17 KEDO7TW?2 ooesn <04 oy <4 0.4 <02 <28 <5 0. <09
18 KEODSW2 0oB <0.4 <0.1 <4 0.4 <02 <25 <$ 0.2 <0.1
19 KEQOOW?Z 008 <0.4 <04 <4 0.58 <0.2 <25 <5 0.4 < 0.1
20 KEO10W2 0.0B 0.6 <01 <4 1.1 <02 <25 <5 0.1 <01
21 KEQ1IW?2 608 <04 <01 <4 0.3 <02 <25 <5 0.1 <D.1
22 KEO1ZW2 gCcB <04 <0 <4 03 <02 <25 <5 <01 <01
23 NAD13W2DS 008 <Q.4 <01 <4 2.8 <02 <25 <5 Q.50 <0.1
24 NAO2IW20S 008 <0.4 <01 <4 03 <0.2 32 <5 Q1 <01
28 KECO4W2DS 0GB <0.4 <0.1 <4 0.4 <02 <25 <5 <0.1 <01
26 KEO1OW20S 008 <0.4 <01 <4 1.0 <0.2 <25 <5 <04 <01
27 NADOBW2DA 0.08B <04 <01 008 36 <D2 oop 0.0B <01 <01
28 NAD2TW2DA 808 <04 01 008 <02 <02 608 008 <04 <0
28 KEOOIW2DA 008 0.4 <G 0.08 084 <02 00B DOB 0.2 <01
30 VAGOIW2 008 <04 <01 <4 <02 <0.2 <25 <5 <01 <0

a4
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8.--Anaiytical results for acidified, unfiltered water samples from the Nabesna and Kennecott areas, Alaska.

FieldNo
NADDBW2
NAODTW2
NAGTIW2
NAGSZW2
NAGT3W2
NAOT4W2
NADISW2
NACIBW2
NAGIOW2
NAQZOW2
NAG2EW2
KEOO2W?2
KECOIW?2
KEODAW?2
KEOO5W2
KEODEW?
KEQOTW?2
KECOBW?2
KEOOOW2
KEG1OW?2
KEG11W2
KEQ12W2
NAQT3W2DS
NAD2IW2DS
KEDGAW?2DS
KEO10W205
NAGDBW2DA
NAO21W2DA
KEDOIW2ZDA
VAODI W2

Sn, pph-MS
<05
<35
<05
<05
<05
<05
<05
<0S
<05
<05
<05
<05
<05
<05
<05
<0.5
<05
<0.5
<05
<05
<05
<05
<05
<05
<35
<05
<0.5
<05
<05
<05

81, ppb-AE
760

&0

190

BELEUEREEEES

gad

200

2580
008
GoB
o8

<1

Sr, ppb-MS
1000

8k a

250
180
210

110
100

92

42

57

H

276

61

64

240

42
270

43

<01

Ta, ppb-WM5
<01
<04
<01
<Dj
< 0.1
<01
<0
<03
<0.1
<01
<Gt
<01
<03
<01
<03
< 8.4
<04
<01
<01
<
<01
=01
=1
<01
=0.9
<01
< Q.1
<01
<09
<01

Tb, pph-MS

48

<01
<Q.1
<Gt
<Q.4
<0,
<.t
<01
<01
<01
<01
Q1
<04
< 0.4
<01
<04
<g.1
<01
<01
=01
<04
<Q.1
<01
<01
<84
<0.1
<01
<04
<0
<01
<01

Te, pph-MS
<2
<2
<2
<2
<2
<2
«2
<2
<2
«?
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
«2
<2
<2
=2
<2
<2
«2

Th, ppb-MS
<086
<0.6
<08
<08
<08
<036
<06
<06
<06
<06
<08
<36
<0.6
<08
<086
=08
<08
<06
< 0.6
<06
<08
<DB
<06
<06
<0.6
< (0.6

1
<06
<08
<086

Ti, ppb-AE
<10
< 1D
< 1)
<10
<10
<10
<10
<10
<10
<10
<0
<10
<90
<10
< 10
<10
= 10
<10
<1g
<10

<10’

<10
<10
< 10
<10
<10
00B
8008
o088
<10

Ti, ppb-M5
5
<3
<3
<3
8
<3
4
986
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
3
<3
<3
<3
9.0
<3
<3
<3

Tl, ppb-MS
<04
<0.4
<0.4
<04
<04
<04
<0.4
<04
<04
<04
<54
< 0.4
<04
< 0.4
< .4
<04
< 0.4
<04
<04
<04
<04
<04
<04
<04
<04
<04
<04
«<G.4
<04
<04
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Table 9.--Analytical results for raw water samples from the Nabesna and Kennecoit areas, Alaska,

Index FieldNo

1

o ~ o, th M

MNNNN“MN.—&—&—!—!-J@MJJ&
~ Moo - S oW 0 Nt b D R e D

NA0CBWA
NASOIW
NAGTIW1
NADIT WM
NAD1I3W1
NAOT4wW1
NADISWY
NAO16W1
NAOTSWI
NADZ2OW1
NAOZTWY
HEO0O2W1
KECOIWH
KEHW
KEQOSW 1
KEOOEW1
KEGOTWH
KEODBWI
KE00SW 1
KEO1OW1
KEDT W1t
KEOQt2W1
NAOTIWIDS
NACZIWIDS
KEQO4W1D8
KEQTOW1DS
VAGOTW1

FieldNo
NADOSW1
NACTIWA
NADT1WA
NAGT2W1
NAO13WA
NAGT4W1
NADISWI
NADI6W1
NADIOW
NAG20W1
NADZIVWL
KECO2W1
KEDOIW Y
KECO4AW1
KEDOSW
KECOBW
KEOOTWA
KECO8W
KEDOSWY
KEOQ1OW1
KEOS W1
KEO12W1
NAQIIWIOS
NADZIWIDS
KESOAW DS
KEQO1OW1DS
VAQOt W1

LabNo

0571228
0571229
571230
057120
0571232
D571233
D571234
D571235
0571236
DS71237
D57t238
D57 1241
0571242
0571242
DS71244
0571245
D571248
D571247

. DS71248

D571249
0571250
05712514
0571238
D571240
0571252
0571253
D571254

DLat MLat
62 22
62 22
62 22
62 22
82 22
62 23
62 3
62 23
62 23
62 23
62 24
Gt k1
61 a0
61 30
&1 28
&1 28
81 30
&1 30
61 29
Gt o}
61 29
61 28
82 22
82 24
&1 3
&1 pric]

g a

siat
21,060
11.888
25.048
39.813
B52.757
10.028
24,621
6,349
13.438
34722
6628
£5.889
45,423
12818
32310
6.677
21.099
42720
9.165
£.353
2.834
36.91
52747
6,628
12.816
6.363
0

Dion Mion Slon
143 1 34120
143 1 54079
142 59 57.120
143 o 6313
143 0 32458
142 58 58477
142 55 54.900
143 0 20.904
143 O 124888
142 59 57.817
142 58 54078
142 53 42.44%
142 53 51.267
t42 53 37.488
142 53 19065
142 52 54.436
$42 43 54633
142 49 47 Bi7
142 53 22336
142 53 24574
142 33 18.612
142 53 23.645
143 Q4 32458
142 58 54079
142 53 37.466
142 53 21574

4] 0 o]

Lathude
62.37252
52.36996
§2.37382
6237773
6238133
62.38612
6239017
6238510
§2.38707
52.39268
§2.40184
61.53218
61.51262
61.50358
£§1.45231
6148519
£1.50586
61.51187
£§1.48588
61.48510
61.48412
61.47694
£2.38123
6240184
51.5035%
61.48510

]

Longitude
143.02614
143.03169
142,99820
143.00175
$43.00802
142 89958
14293858
143.00581
143.00358
142 99939
14299836
14289512
142 89757
14288374
$42.85862
142.88178
14283184
142.82995
142.88554
142.88533
142.88878

142.88990
$43.00902
14299836
14289374
142.88933

sT
AK
AK
AK
AK
AXK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AX
AK
AK
AK
AK
AK
AK

Q-

GQuadixl
Nabesna 1X3
Nabesna 1X3
Nabesna tX3
Nabesna 1X3
tabesna X3
Nabesna 1X3
Nabespa 1X3
MNabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
McCarthy 1X3
MeCarthy 1X3
McCasthy 143
McCarthy 1X3
McCanhy 1X3
McCarthy 1X3
MeCarthy 1X3
McCarthy $X3
McCarthy 1X3
MeCarthy 1X3
McCarthy 1X3
Nabesna 1X3
Nabesna 1X3
McCarthy 1%3
McCarthy 1X3

Quadis’
Nabesna B-5
Nabesna B-5
Nabesna B4
Nabesna B-5
Nabesna B-5S
Nabesna B-4
Nabesna B4
Nabesna B-5
Nabesna B-S
Napesna 54
Nabesna B4
McCarthy C-6
McCarthy -6
McCanthy C-5
McCarthy B-6
McCarthy B-&
MeCarthy C-5
McCanhy C-5
MeCanhy B-6
MeCarthy B-6
McCarthy B-6
McCarthy B-6
Nabesma B-5
Nabesna B-4
McCarthy C-&
McCarthy B-6

}M_D_YColl
08/07/94
08/07/94
08107194
08/08/94
08/08/94
08/08/34
08108194
08/08/94
08/09/54
0870954
0B/08/94
08/11/94
08/12/94
081294
08/12/04
08/ 2164
08/43/94
08/13/24
08/14/94
08/14/94
081 4/34
08/14/94
08/08/94
08/00/04
08/12/94
08/14/94
08/5/94



Table 9.--Analytical results for raw water samples from tha Nabesna and Kennecott areas, Alaska.

Index, FieldNo SampType Descriptn SampSource SampChar NearMine
1 NAGDBWN water unfiltered, unacidified spring water sample on driil road above Nabesna mine spring grab yes
2 NADOeWH1 vrater unfitered, unacidified stream water sample, main stream south of Nabegna mine stream grab no
3 NAOTTWA water unfiffered, unacidified watar sample from spring jusi below Nabesna mill talfings spring grab ves
4 MAQYZWY wiatel unfitered, unacidifted water sample from spiing in muskeg spring grab no
5 NADIIWN water unfiltered, unacidified strearn water sample siream grab no
& NAO14WM water unfiltered, unacidified water sample from spring in muskeg spring grab no
7 NAQISWA water unfiltered, unacidified water sample from spring in muskeg spring grab ]
8 NAOTEWI waler unfittered, unacidified water sampie from spring ius! below Rambler mine talfings spring grab ves
2 NAJIGW! walef unfittered, unacidified water sample from spring in muskeg spring grab o

10 NADZO0WY waler unfitered, unacidified water sample from spring in muskeg spring grab na
11 NAQ2IWHY water unfitered, unacidified stream water sample, Skookum Creek siream grab no
12 KEQD2WY wales unfitered, unacidified stream water sample above small snowfield stream grab no
13 KE003W1 water  unfitered, unacidified stream water sample, Amazon Creek siream orab no
14 KECO4WH water unfiitered, unacidified stream water sample, Jumbo Creck stream grab no
15 KEOOS5WA water unfiltered, unacidified stream water sampie, Bonanza Creek stream grab no
18 KEOOSWY wrates unfikered, unacidified stream water sample, National Creek stream grab no
17 KEQOTWH waler unfikered, unacidified water sampie {rom spring spring grab no
18 KEOOSW) water unfittered, inacidified siream water sample, jusi beiow Bonanza mine stieam grab yes
19 KEOOSW1 water unflitered, unacidified ponded rainwater sample, just below Kennecolt mil other grab yes
20 KEO10W1 water unfittered, unacidified spring water sample, flowing from Kennecott mill tailings sphng grab yes
21 KEOTIWN water unfiltered, unacidified stream water sample, National Creak below Kennecott mi siream grab yes
22 KEO12WN waler unfitered, unacidified siream water sample, Natiors! Cs. just above Kenn. glacler stregm grab o
23 NADTIWIDS  water site duplicate of NAGTIIWY, unfilered, unacidified spring grab no
24 NAOZIWIDS  water site dupficate of NAO21W1, unfitered, unacidified stream grab no
26 KEQO4AW10S  water site dupiicate of KEDO4W !, unfillered, unacidified stream grab no
26 KEOIDWIDS  water site duphcate of KEQ10W 1, unfitiered, unacidified spring grab yes
27 vAOOTWW water blank sample, distied water, undiitered, unacidifiad - grab -
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Table 9.--Analytical resvits for raw water samples from the Nabesna and Kennecott areas, Alaska.

index FieldNo

-
= O W m =~ @ o W R s

HHMNMQHM—A—IJA&-&-&A
- o Eo - - - B - B ]

NAODCEW
NAQOIW1T
NAGTTWA
NAGI2W1
NAD13W{
NADT 4]
NAGISWA
NAGIBW
NADISW
NADZOW 1
NADZ1W1
KEOOZWI
KEQO3WA
KEOCAWT
KEOOSW
KEQOEW1
KEQDTW1
KEOO8W1
KEOO9W1
KEGIOW!
KEQ) 1W1
KEO12W1
NAD13W1[DS
NACZIWI1DS
KEMG4W 1108
KEQIOW1DS
VADOTWA

Temp, DegC
%

4

11

2

17

o & W o0 W

Mg oW~ th o

pH
7.82
803
712
7.48
7.88
7.45
7.5t
7.55
7.49
7.40
7.85
795
7.88
7.97
812
7656
8.00
8.15
7.85
7.90
7.98
808
7.88
802
7.95
792
550

Conductvty
1310
144
582
384
740
780
870
1160
770
535
132
145
160
144
188
133
145
147
105
436
145
t49
745
™
td4
437
0.4

Oxy, ppm

Alkat, ppm

50

190
60
150
180
80
350
200
230
260
260
85
80
70
70
80

ada28s898

70

<10

EstimFiow
< .1 galimin
< 0,1 galmin
0.25 gal/min
stagnant

5 gal/min

2 galfmin
0.5 gat/min
2 galfmin
0.5 galimin

< 0.1 galfmin
10 cfs

5C gaifmin
50 gaVmin
Zcfs

8 cfs

16cls

3 galfmin

20 ga¥min
stagnant

§ gal/min
15¢cfs

1Scfs

S galfmin

10 cfs

20 cfs

S galfmin

Cl-,ppm-C
32
0,42
0.50
0.34
1.3
0.86
D98
t.3
0.67
0.85
0.1
.13
0.1
08020
0.13
DA3
<01
0.17
0.37
.33
0.14
016
1.3
.20
g.15
0.27
<01

F-ppmIC
0.23
207
0.08
.08
on
021
0.12
023
9.28
a12
0.07

< 0.05
< .05
<00s
< 0.05
¢.05
< 0.05
< 0.05
0.10
.08
0.06
0.06
012
0.07
= {.05
0.07
< 0.05

NO3,ppm-IC
<05
<G5
<5

0.58
<05
<05
<05

16
31
<05
<05
<05
<G5
<35

008

0.84
«05

0.50
<05

1
1.1
1.0
<05
<05
<05
1
<05

S04, pprnd{C
615

24

178

8

33

1o

268

412

1o

<035



Tahbie 10.--Analytical results for water leachates from mill tailings and otdcrop sampies from the Nabesna and Rambiler Mines, AK.

Index
1
2
3
4
€
8
7
8
8

10
11
12
13
14
15
)
17
18
19
20

FieldNo
MNADOILZ
NACO2L2
NAQO3L2
NADDA4LZ
MAGGSL2
NADDELZ
NAD17.2
NAGI7L4
NAQOILI
NADO2ZLI
NAOD3L3
NAGGALI
NADOSL3
NAQDSL3
MNAGI7LI
NAG{7LS
VADORW2
VADD2W3
NAQQIL2DA
NAGO1L3DA

Lablo

0573690
0573681
D573692
D573693
0573694
D573655
DE7IG96
0573897
0573700
Ds73TM
DE73702
0573703
D573704
DS73ITNG
DS73706
0573707
0573695
DS73700
DE73690
D573700

DiLat
62

B33

BRRcooBIZIBIR

Miat

BRBcacoUBURRBNRRIBNRINRN

Skat
20.205
18.906
21.043
20.88%
20.217
25,289

5.455
5.455
20.205
18.906
21.043
20.889
20217
25,289
5,455
5.455
0

0
20.205
20.205

oon  Mion

143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143

0

0
143
143

S DO 0O o000 0adod0oo0 o0

Slon
31.812
20120
27.67g
26000
22.305

4.550
Z7 813
27613
31.812
29120
27579
26.000
22.305

4.550
27613
27.613

0
a
31.812
31.812

Latitude Longitude ST

62.37228
6237192
£2.3725%
62.37247
62.37228
62.37369
§2.38485
6238485
§2.37228
6237192
62.3725%
6237247
62.37228
62.37369
62.38485
£2.38485

0

c
62.37228
6237228

51

143.00884
143.00809
143.00758
143.00722
143.00620
143.00126
14300767
143.00767
143.00884
143.00809
143.00769
143.00722
143.00620
14300126
143.0G767
143.90767

0

]
143.00884
143.00884

AK
AK
AK
AK
AK
AX
AX
AK
AK
AK
AK
AK
AK
AK
AK
AK

AK
AK

Quad1Xd

Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna (X3
Natesna 1X3
Nabesna 1X2
Nabesna 1X3
fdabesna 1X3
Nabesna 1X3
Nakesna 1X3
Nabesna 1 X3
HNabesna 1X3
Nabesna 1X3

Nabesna 1X3
Mabesna 1X3

Quadis’

Nabesna B-5
Nabesna B-5
Nabesna B-5
MNabesna B-S
Nabesna B-5
Nabesna B-5
Nabesna B-&
Nabesna B8-5
Nabesna B-5
Nabesna B-5
fNapesna B-S
Nabesna 8-5
Nabesna B-5
MNabesna 8-5
Nabesna 8-5
Nabesna B-5

Nabesna B-5
Nabasna B-5

M_D_YCodl
08/06/54
08/06/94
08/06/94
08106/34
08/06/94
08/06/94
08/09/94
08/09/94
086134
0BI06/S4
08/06/34
08/06/94
08/06/94
0810694
08/09/94

101204
1011294
08/06/94
08/06/04

SampType
waler leach
water leach
water leach
water leach
water leach
watar [each
water leach
water leach
weater leach
watel jeach
water leach
water leach
water leach
vrales teach
water leach
water leach
vrater

wates

water leach
water leach



Table 10.--Anaiytical resulls for water jeachates from mili tailings and outcrop samples {rom the Nabesna and Rambler Mines, AK.

Index FieldNo

1

W e~ @A ;b WM

[ e o T = St}
2O 0 1 ot I D R aa £

NADD1ILZ
NAQOZLZ
NADO3L2
NADD4LZ
NAODSLZ
NAQOSL2
NADATLZ
NAGI7L4
NAQDILS
NADO2LS
NADD3L3
NAQDALS
NAOOSL3
NAOCSELI
NADITLS
NAQ1?LS
VAQQ2W?2
VADC2W3
NADOIL2DA
NAOOILIDA

Descriptn

unfiltered, acidified, water leach of NAOQT R4, Nabesna mine mi tadings

unfiltered, acidified water leach of NAQDZRZ, Nabesna mine mill tailings

unfittered, acidified water leach of NADO3R2, Nabesna mine mill tallings

unfiltered, acidified water leach of NADD4R2, Nabesna mine mill tailings

unfiered, atidified water leach of NAJOSR2, Nabesna mine mil tallings

unfiltered, acldified water leach of NAQCER2, Nabesna mine mill tailings

undittered, acidified waler leach of NAD17R2, Rambiler mine tallings

unfitered, acidifed water leach of NAD17R3, outcrop sbove Rambler mine adit
fitered (0,45 mic,), acidified, water ieach of NADDTR4, Nabesna mine mill tailings
fered (.45 micron), acidified water leach of NADO2AZ, Nabesna mine mill tallings
fitered (0.45 micron), acidified water leach of NACGOIR2, Nabesna mine mill tailings
fidered {0.45 micron}, acldified water leach of NACO4R 2, Nabesna mine miil fzilings
{iered (0.45 micion), acidified wales leach of NADOSR2, Nabesna mine mill taliings
Mtered (0.45 micron}, acidified water leach of NAGOGR 2, Nabesna mine mil tifings
fiftered (0.45 micron), ackdified waler leach of NABI7R2, Rambier mine tadings
fitered {0.45 mic.}, acidified waler leach of NADT7RI, outcrop above Rambler mine
blank sample. distified vwater, unfitered, acidified

plank sample, distilled water, filtered {0.45 micron}, acidifled

anatytical dupiicate of NADOILZ, unfitered, acidified water ieach, ICP VS only
anat, dupficate of NACOALS, filered (0.45 mic }, acidif. water leach, ICP-MS only

52

SampSource SampChar NearMine Temp_ DeqC

taiing grab yes 23
tailing grab yes 3
taking grab yes 23
tailing grab yes 23
tailing grab yes 23
tailing grab . yes &)
taing grab yes 23
outcrop grab yes 23
tafing grab yes 3
tailing grab yes 23
{ailing grab - yes 23
{2ng &fab yes P
talling graty yes 23
lading grab yes z3
taiding grab yes 23
outerop grab yes 2
— grab _ 23
— grak — 23
tafing grab yes z3
taling grab yes P

pH
245
257
236
2.57

84
3.4t
232
218
2.45
217
236
257

6.4
349
232
2.18
5902
302
248
248



Table 10 --Analytical results for water leachates from mill tailings and oulcrop samples from the Nabesna and Rambler Mines, AK.

Inndex

FieldNo

1 NAQOIL2

@ o ~ o R

[ T A e e S ey
9 oWl owm o~ AW A A D

NAQOZLZ
NADD3L2
NAagpdL 2
NAQOSL2
NADDBLZ
NAO17L2
NACT7L4
NADOIL3
NAQD2L3
NAOO3L3
NACO4L3
NADOSL3
NAOOBL3
NAQITLE
NAG1I7LS
VADQ2W?2
VADO2NWS
MAQDILZ2DA
NAGGILIDA

Conductvly  Oxy, ppm

5240
5450
9120
3440
241D
2600
6600
5570
5240
5450
5120
3440
2410
2600

3570
32
32

5240

5240

12
12
12
12

]

5
12
$2
12
12
12
12

&

B
12
12

&

6
12
12

Alkal, ppm
<
<1
<1
<9
20
<1
<t
<3
<1
<1
<1
<1
220
<
<
<1
< f
<
<

<1

Ag, ppb-AE
< 40
< 40
< 4G
<40
« 40
< 40}
< 40
< A
<40
= 40
< 40
< 40
<40
<40
< 40

40
< 43
< 40
0.08
0.08

Ag, ppb-M3

53

17
0.3
4
86
ie
0.2
38

g

16
Q.f
0.2
13

<01
< 0.1
23
i
<01
<01
18
16

Al, ppm-AE
16

2

130

0.08
0.0B

Al, ppm-MS
3.4
7.2
>8
1.5
0.1
a7

0.45
1
38
7.0
*8
15

<0.01
4.0
052
z.4
< 4.0
< Dot
48
4.4

Az, ppb-AE
2000
< 200
4000
<200
< 200
< 200
< 200
<200
2000
< 200
4000
< 200
< 200
<200
< 200
< 200
< 200
< 200
0.08
0.08

As, pph-MS
1206

%

2100

59
2
60

Z

16
1106
29

1200

Au, ppb-MS
<{.1
3.1
<03
0.1
a.75
<01
<01
<0.1
<0.1
0.1
<01
<93
a7
<.
<0
<31
<Q.1
L1 A
01
<{.1



Table 10.--Analytical results for water [eachates from mill tailings and cutcrop sampies from the Nabesna and Rambier Mines, AK.

Index

w0 = T oth e P R el

[ T e . e J S Wl A |
[T T - B R - R L N -

FieldNo
NADOILZ
NADDZL 2
NAOD3L2
NADGALZ
NADOSEL2
NADQBLZ
NAGITLZ
NAQT17L4
NAGOILI
NADDZL3
NAQO3LI
NADOAL3
NADOSLS
NADDELS
NAD17L3
NAGL7LS
VAQD2W?2
VADJZWI
NAQO1LZDA
NAGOIL3DA

B, ppb-AE
200

< 100
200

< 100
< 10¢
<100
400
20606
200
<100
200
< 100
= 100
<100
400

< 100
< 100
0.08
.08

Ba, ppb-AE
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<70
<20
<20
<20
<20
<20
<20
< 2D
0.0B
0.08

Ba, ppb-M3
7.0
0.4

<02
83
.88
55
0.83
1.1
73
0.2
<2
66
<02
53
1.0
1.9
1.9
<32
88
7.4

Be, ppb-AE
<20
<20
<20
<X
<20
< 20
<20
<20
<20
< 20
<20
<20
<20
<X
<20
<20
<20
<24
0.0B
Q.0

Be, ppb-M5
<2
<2
<2
=2
<2
<2
<2
«2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

54

Bi, ppb-AE
< 200
< 200
< 200
<200
< 200
< 200
< 200
< 200
< 200
< 200
< 200
< 200
< 200
< 200
< 200
<200
< 200
<200
0.08
008

Bi, ppb-MS
=3
46
30

25 -

20
29
i
43
27
1.0
22
0.8
<06
<08
{5

21

< 0.6
<08
38
29

Ca, ppin-AE

670
760

<1
<t
0,06
.08

Ca, ppm-MS
160
240
150
280
350
320

94
130
180
250
170
310

120
160

<

220
220

Cd. ppb-AE
<40

< 4D
< 40
< 40

< 40
< 40
< 40

< 40
< 40
< 40

< 40
< 43
<40
< 4
0.08
0.08



Table 10.-Analytical resulls for water leachates from mill tailings and outcrop samples from the Nabesna and Rambler Mines, AK.

lndex

W N Mt s e N s

L N S e . s S T,
S W om N S Ot B R e O

FieldNa
NADOTLZ
NADO2L2
NADG3L2
NAOQ4L2
NAOOSL2
NAGCELZ
NAQITLZ
NAD17L4
NADDIL3
NAQO2L3
NAOGIL3
NADO4L3
NADOSLI
NADOSL3
NAO17L3
NAD1I7LS
VAGD2W2
VAQDZW3
MNADOILZDA
NAODIL3IDA

Cd, ppbh-MS
23
76
15
h]

4]
130
17
]
24
78
8
11
&
130
17
7
<3
<3
23
)

Ce, ppb-MS
10
14
2B
8.2
Q.2
32
4.3
2.2
1t
15
28
85

<01
|
4.4
2.2
<04
<03
14
i1

Co, ppb-AE
E0D
500
a00

&0
40
100
1000
200
600
500
00
70
44
a0
10060
900
< 20
< 20
0.08
0.08

Co, ppb-MS Cr, pph-AE

280
320
400
2B
t4

288888 ¢

12
57
410

02
<02

330

55

3
70
2]
<20
< 20
<20
<20
<20
30
80
a0
< 20
<20
< 20
=20
<20
< 20
<20
0.0B
6.0B

Cr, ppb-MS
99
23
25
4.3
20
<08
0.9
42
11
23
28
41
<08
<08
<08
4.4
<8
< Q_S
13
14

Cs, ppb-MS
52
2.7
27
09

< 0.4
43
<04
<0.4
55
28
2.9
07
<04
4.2
<04
< (.4
<0.4
<04
57
5.4

Cu, ppb-AE
13000
25000
3000

3000
300
1000
88000
18000
13000
25000
35000
3000
<20
1000
87000
18000
<20

< 20
.08
0,08

Cu, ppb-MS
4800
11000
11000
1900
150

730
20000
6800
4900
11000
12000
1400

18

770

> 20000
7600
65

¢.8

5800

Dy, ppb-M$
i1
24
39
08

<0.1
36
02
0.2
12
25
4.2
08
<01
35
09
0.2
«Q.¢
« Q.4
1.3
13



Table 10.--Analytical results for water leachates from mill tailings and outcrop samples from the Nabesna and Rambler Mines, AK.

lndex FieldiNo Er, pph-MS  Eu, ppb-MS  Fe, ppm-AE  Fe, ppm-MS  Ga, ppb-MS  Gd, ppb-M45  Ge, ppb-MS Hf, ppb-W5  Ho, ppb-MS K, ppm-AE
1 NADOILZ 0.3 Q.4 1470 > 200 25 1.4 143 < 03 1
2 NAOG2LZ 1.2 (VR :] 580 » 200 23 26 06 <Q1 05 1
3 NAOO3L2 1.5 1.4 1310 > 200 9.3 37 15 03 a7 1
4 NADO4L2 0.1 0.4 190 120 0.6 1.0 03 . <1 G2 1
5 NADOSLZ <01 <01 14 5.1 <01 <51 <03 <01 <01 1
& NAQOSLZ £.7 1.0 15 3 02 4.5 <03 <. o8 3
7 NAOITLZ <01 0.1 2810 = 200 03 0.6 0.7 <01 0.2 1
8 NANTLA <0 o1 {260 > 200 1.1 Q.4 06 <t <81 {
9 NAOCIL3 01 06 1470 > 200 24 1.4 0.85 <0 0.2 1
10 NADD2L3 08 o8 SB0 =200 22 28 0.4 <04 08 b
14 NAOO3LD .9 16 1310 = 200 10 4.1 1.4 0.3 G8 1
12 NADD4LI <.t a3 170 ' 120 [#X] 1.1 <03 < 0.4 c.2 i
13 NADOSL3 < 0.1 <03 1 <08 <{.1 <04 ={.3 <) <04 i
14 NADOGL3I 1.5 1.0 < <038 <01 4.2 =03 <1 08 2
16 NADITLA <01 0.2 2760 = 200 0.2 0.7 08 <0 0.2 1
16 NAOI7LS < 0.1 <01 1250 > 200 1.1 0.2 a5 <1 <01 1
17 VASOIW2 <Gt < Q.1 2 <08 <t < {L1 <03 <0 <01 1
18 VADO2W3 <0 LR R H <0.8 <01 «{.} <03 <01 <0 1
19 NADO1LZDA 0.3 04 0.08 > 200 27 1.4 1.3 <01 0.2 0.0B
28 NADOILIDA <01 0.4 008 =200 28 i.3 12 <D.f 02 0.0B



Table 10.—Anatylical results for water Jeachates from mill tailings and cuicrop samples fram the Nabesna and Rambler Mines, AK.

index FieldNo

p
2
3
4
£
&
?
2
8

10
11
12
13
14
15
16
i7
18
18
20

NACDIL2
NAGGZH 2
NAQO3L2
NADO4L2
MACOSL2
NAQOSI.2
NADI7L2
NMADITLA
NADOTL3
NACGZLI
NAQO3L3
NAQO4L3
MACOSLD
NAQOELZ
NAO17L3
NAQT7LS
VACCZW2
VADDZW3
NADOTL20A
MAGOILADA

K, ppm-M$
a1
a2

<0.07
0.22
0.26
o7
<007
007
0.2
0.2
0.08
0.24
0.24
0.8

< 0.07
0.1
0.2
0.27
622
0.5

1

La, ppb-MS
85
7.4

11
5.7
0.1

16
25
1.0
7.2
7.9

13
59
.2

18
28
1.4

<04
<01
7.7
7.4

Li, ppb-AE
<48
< 40
< 40
< 40
< 40
< 40
< 40}
< 40
< 40
< 40
< 40
<40
< 43
< 40
< 40
< 40
< 40
< 40
¢.o08
.08

Li, ppb-M5 Mg, ppm-AE Mg, ppm-MS

1.1 10
Ry, 20
39 A
[432) 3
25 )
12 6e
0.5 St
1.1 32
1.8 10
38 19
45 A
0.4 3
.4 23
10 68
0.6 51
0.8 33
<0.4 <1
<0.4 <1
1.4 8.08
1.1 0.0B

57

23
6.8
7.1

3

9.7
29
6.9

9

27
68
7.8

1

87
30
78
i¢
0.006
< 0.006
32
31

Mn, ppb-AE
1000
12000
2000
700
4000
2000
1000
400
1000
12000

Mn, ppb-MS
9@

> 4000
1100
450
1800
910
720
500
980

> 4000
1200
450
1800
980
830
560
<4
<4
1100
1100

Mo, ppb-AE
<40
< 40
<40
< 40
<40
< 40
<40
<40
<40

. < 40
< 49
< 40
< 49
<40
<40
<40
< 40
< 40
¢.08
0.08

Mo, ppb-MS
4.1
<02
35
68
<02
«0.2
<02
<02
28
<G2
3s
28
<02z
<02
< 0.2
«Q2
<02
<02
a3
34



Table 10.--Analytical results for water leachates from mill tailings and outcrop samples from the Nabesna and Rambler Mines, AK.

Index FieldNo

1

W ~ & om B W R

L T R e T e
T I R B T I N e

NAQDLZ
NAOCZ2L2
NADO3IL2
NAOC4L2
NACOSL2
NAGOGL2
NAGYTL2
NACI7L4
NAOOTLD
NAOQZLI
NADO3LI
NAOG4L3
NADCSL3
NADCELA
NAC17L3
NAD17LS
VAOG2W2
VAOG2W3

NADD1L2DA
NAOQTLIDA

Na, ppm-AE
3

<4
5

<1
<4
s

<1
<t
1

<
5

<4
<1
5
<1
<1
<}
<t
0.08
0.08

Na, ppm-MS
0.22
6.5
0.86
0.08
0.1

18
0.03
0.04
0.26
0.04

i
007
0.07

= 0.03
0.07
<503
0.07
0.38
0.37

Nb, ppb-MS
<07
<07
<07
<07
<07
<07
<07
<37
<07
<07

.8
<87
<07
<07
<07
<07
<07
<0.7
<0Q.7
<07

Nd, ppb-MS
6.0
9.t

16
5.4
0.2

18
a3
f.1
63
8.6

18
5.0

<0.2
i6
3.3
1.3
< Q.2
<02
6.4
7.1

Ni, ppb-AE
70
1060
100
<40
< 40
<40
<40
<40
70
100
100
< 40
<40
40
<40
<40
<40
< 40
0.08
0.08

58

Ni, ppb-MS
K<)
53
B
13
10
24
190
10

13

12
12
<08
<0.6
38
41

P, pph-AE
< 1000
< 1000

1000
< 1000
< 000
< 000

2000
< $00G
< 1000
< 1000

1000
< 1000
< {000
< 1000

2000
< 1000
< $000
< 1000

0.08

0.0B

Pb, ppb-AE
2000
<80
< 80

700
3000
« B0
<80
0.08
0.0B

Pb, ppb-MS
2300
ig8
7.4
5000
300
100
730
3800
2700
7.6
1.1
2500
0.85
54
840
3500
13
<02
2700
2700

Pr, ppb-MS
15
21
37
13

«<0.1
4.1
0.7
03
16
23
4.4
1.1

<01
40
0.7
03
<1
<04
1.6
1.7
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Table 10.--Analytical results for water leachates from mill tailings and outcrop samples frorm the Nabesna and Rambler Mines, AK,

index FieidNo V,ppb-AE  V,ppb-MS W, ppb-MS  Y,ppb-MS  Yb, ppb-MS  Zn ppb-AE  Zn,ppb-MS  Zr, ppb-MS
1 NAOOIL2 <40 2.8 0.37 58 0.4 7000 1800 58
2 NAQD2L2 < 40 0.6 <0.1 13 1.1 10000 3400 0.4
3 NADO3LZ <40 10 13 14 18 4000 880 12
4 NADO4L2 < 40 1.5 0.81 4.4 0.4 1000 430 g
5 NAGOSL2 <40 0.6 <{.1 0.2 <03 200 85 <04
& NAOOBLZ < 40 09 <01 18 17 8000 3000 02
7 NADI7L2 <40 0.4 <0.1 40 0.4 2000 a10 06
8 NAOI7L4 <40 25 <0.1 15 02 500 150 36
9 NADDIL3 < 40 10 0.2 55 0.4 7000 1800 5.6
10 NAGO2L3 < 4 <04 <01 13 1.2 10000 3400 0.4
11 NAOO3LA <49 19 13 14 23 4000 240 13
12 NAQO4L3 < 40 1.2 0.4 44 0.3 1000 410 0.4
13 NAQDSL3 < 40 <04 <01 <04 <01 100 33 <0.1
14 NADOSL3 < 40 <0.4 < 0.1 12 1.4 8000 3000 38
15 NAOITL3 < 40 0.4 <01 4.1 04 2000 340 05
16 NAOI7LS <40 29 <01 1.4 0.2 600 170 3.
17 VADO2W?2 <40 <0.4 < 0.1 <01 <01 < 40 <2 <0.1
18 VAGO2W3 < 40 <04 <0.1 <0.1 <0.1 < 40 7.1 <0.1
19 NAOO1L20A 0.08 12 0.32 59 0.6 0.08 2000 6.0
20 NAOUIL3DA 0.08 12 0.1 6.2 06 0.08 2000 6.0

&1




Table 11.--Anaiylical resufts for minus-80 to plus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, AK.

Indayx

—
4 O W ok~ m e N

MNMKNN_L—L—\.L.;.L_L.A
L - ] - O P o~ b B W R

FieldNo
NACCHS2
NAOIIS2
NAD1252
NAOT3S2
NADI4S2
NADISSZ
NAD1652
NADLAS2
NAD205Z
NAD2152
KEQD182
KECG282
KED03S2
KEQQ452
KEQOS32
KEDD632
KEQQ882
KECQSS2
KED10S2
KED1182
KED1282
NAQ18S20DS
NAOZ1SZ2DS
KEQD45208
KE0S20DS

Labio

0571203
0571204
D571205
D571206
os74207
D571208
D571209
Y g alsi
57214
Ds7TI212
D571215
0571216
DsT1217
0571218
D57121%
D&71220
D571221
0571222
0571223
D571224
D&71225
0571213
0574214
0571226
DS71227

Olat Mlat
82 2
§2 22
62 22
62 22
g2 23
62 23
62 )
52 23
52 23
G2 24
&1 32
3] M
&1 a0
81 30
&1 29
&1 29
61 30
61 29
61 2%
&1 29
61 W%
62 23
§2 24
61 30
81 26

Slat
11.668
25.048
39.813
52.757
10.028
24621

6.349
13.815
34722

6.828
17.685%
55.889
45,423
12.916
32.310

6.677
42.720

2,165

6.363

2.834
36.991
13815

6628
12918

6,363

DlLon MLon
143 !
142 5%
143 0
143 o
142 5%
i42 S8
143
143 0
142 58
142 58
142 54
142 53
142 s3
142 83
142 53
142 82
142 490
147 53
142 53
142 53
142 53
143 0
142 55
142 53
142 53

Skon
54,079
ST 426

6.313
32.458
58.477
54.900
20.904
45233
57.817
54,079
10.551
42 449
51.267
37.466
19.086
54.436
47 817
22.336
21.574
19612
23,645
45,233
54,078
37.4686
21.5874

Latitude
6236996
§2.37362
6237773
§238133
6238617
6239017
6228510
62, 38717
§2.38258
62.40184
61.53825
6153218
6151262
61.50330
61.49231
61.48519
6151187
61.48588
61.48510
61.48412
61,47654
6§2.38717
6240184
61,50358
61.48510

62

Longitude
143.03159
142.99620
143.00175
143.00962
14250858
142.99858
14300581
143.01256
14299939
14290836
142.90293
142.89512
142 89757
14280374
142.88863
142.88178
14282995
142.65954
14288833
142.88878
142,88890
143.01256
142.5983¢
14288374
142.88933

5T
AK
AK
AK
AK

AK

AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AR
AK
AK
AK
AK
AK
AK

QuadiXl
Nabesna 13
Nabesna {X3
Nabesna 1X3
Nabesna $X3
Nabesna 13
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna X3
Nabesna 1X3
McCarthy 1X3
McCarthy 1X3
MeCarthy 1X3
MeCarthy 1X3
McCarthy 1X3
McCarthy 1X3
McCarthy 1X3
McCarttiy 1X3
McCarthy 1%3
McCarthy $X3
McCarthy 1X3
Nabesna 1X3
Nzbesra 1X3
MeCarthy 1X3
McCarthy 1X3

Quad15”
Mabesna B-5
Nabesna 84
Nabesna B-5
Nabesna B-5
Nabesna 8-4
Nabesma B-4
Nabesna B-5
Nabesnz B-5
Nabesna B-4
Nabesna B-4
McCarthy C-6
McCarthy C-6
McCarthy C-6
McCarthy C-6
McCarthy B-G
McCarthy B-8
MeCarthy C-5
MeCarthy B-6
McCasthy B-6
McCarthy B-6
MeCarthy B-6
Nabesna B-5
Nabesna B-4
McCarthy C-6
McCarthy B-6

M_D_YColl
G8IGT/04
0BIG7/84
05/08/94
08/08/34
05/08/94
08K8/94
08/09/24
08/05/94
G2105/34
08/05/24
08/t1/94
0B/11/84
08/12/94
08/12/94
QBM2/e4
08/12/54
08/13/04
08/14/94
0814494
08/14/94
08/14/94
08/09/84
080884
08/12/84
08/14/04

SampType
sediment
sediment
sediment
sediment
sediment
sedimen
sedirnent
sediment
sediment
sediment
sadiment
sediment
sediment
sediment
sediment
sediment
gediment
sediment
sedimend
sediment
sediment
sediment
sediment
sediment
sediment



Table 11.--Analytical results for minus-80 to plus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, AK.

Index

FieldNo

1 NADO9S2

Ww o ~ N kLR

I R L R N R Y - T T S
S B W R e O OW o~ R b R A O

NAO1182
NAQ1252
NAQ1I352
NADT452
NADGISS?
NAO16SZ
NAQ1882
NAQ2082
NAD2152
KEQD182
KEOQD282
KEOG382
KEQQ452
KEGOSS2
KEQDES2
KEQDBS2
KEO0952
KEO1082
KEQ1 182
KE01282
NAD185208
NAD21520D8
KEDD452DS
KEQ10S2DS

Descriptn
80 to +200 mesh fraction, unconsclidated stream sediment
-80 to +200 mesh fraction, unconsolidaled siream sediment, fust below Nabesna mill tailings
-80 to +200 mesh fraction,'umomoidazed siream sediment
-80 to +200 mesh fraction, unconsalidated stream sedimend
B0 o +200 mesh fraction, unconsolidated stream sediment
-80 to +200 mesh fraction, unconsolidated stream sediment
-80 to +200 mesh fraction, unconsoiidated stream sediment just below Ramber mine tailings
-80 to +200 mesh fraction, unconsolidated straam sediment
-80 to +200 mesh fraction, unconsolidated stream sediment
-80 to +200 mesh fraction, unconsclidated stréam sediment, Skookum Creek
-80 to +200 mesh fraction, unconsclidated stream sediment
-80 to +200 mesh fractien, unconsolidated stream sediment
-80 to +200 mesh {raction, unconsolidated strearm sedimenl, Amazon Creek
-80 10 +200 mesh fraction. unconsoiidated stream sediment. Jumbo Creek
-BG to +200 mesh lraclion, unconsolidated stream sediment, Bonanza Creek
-80 to +200 mesh fraction, uncensolidated stream sediment, Mational Creek
-8C to +200 mesh fraction, unconsolidated stream sediment, just below Bonanza mine taillings
-80 to +200 mesh fraction, unconsolidated sediment from rainwater pool, just below Kennecott mill
-80 to +200 mesh fraction, unconsollgated sediment from spring draining Kennecol! mill iallings
-80 to +200 mesh fraction, unconsoiidated stream sediment, National Creek, below Kennecott mil
-80 lo +200 mesh fraclion, unconsciidaied siream sediment, Nationai Creek, at Kennlcoti glacier
site duplicate of NAQ1852, -80 to +200 mesh, unconsolidated strearn sediment
slts duplicate of NAD2182, -80 to +200 mesh, unconsolidated stream sediment, Skookum Creak
site duplicate of KEOG452, -80 to +200 mesh, unconsolidated stream sediment, Jumbo Creek
site duplicate of KEO1082, -80 to +200 mesh, unconsol. sediment from spring dralning Kennecott mill taflings

83

SampSource SampChar

aluvium
afluvium
alkrvium
alhuvium
ajuviumn
alluviom
alluyium
alluvium
abuvium
aliuvium
afluvium
alluvium
aliuviom
alfuvium
aludium
alluvium
alluvium
alluvium
aliurvium
aftuvium
aluvium
altuvium
alluyium
alkiuvium
alluvlum

camposite
composite
composite
composite
composite
compasite
compoéite
composite
composite
compuosite
composite
composite
cemposie
composite
composite
composlite
composite
composite
composite
composile
camposite
composite
composite
compasite
composite

NearMine

233533823533

ne
no
no

3 3

no
yes
yes

223% 8

no

yes



Table 11.-Analytical resulls for minus-80 to plus-200 mesh stream-sediment samples from the Nabesna and Kennecoll areas, AK.

index

WO N T fe R el

[ I S T I R L I e e o . T ™ Sy
ok W R A S W N P R W N O

FiefdNa
NADGAS2
NAO1152
NAD1252
NADIJS2
NAD1482
NADISS2
NAO1652
NAD1882
NADZ052
NAD2182
KEOD15Z
KEGG252
KEQD3S2
KEQDAS2
KECOS52
KEOQBS52
KEQO8S2
KEQDaS2
KEQ1082
KECG1152
KEO1252
NAQ1852DS
NAQO215208
KEQD482038
KED10582D5

Ag, ppm-AE
<2
q
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
2
<2
3
<2
2
<2
<2
<2
3

Ag, ppm-PA
< 0,080
7.0
0.16
034
0.26

< §.080
AL

< .080
<0080
< 0.080
< £.080
< .080
< (0,080
< 0.080
0,65
0.4
27

(1 1
20
0.50
16

< 1.080
< {3,080
4.4
3.2

AL, pct-AE
9.2
7.0
77
2.5
29
78
23
B4
78
86
5.6
7.2
5.7
68
71
72
20
76
1.3
7.1
1.4
8.6
8.6

6.8 -

6.2

As, ppm-AE
<10
290

14
Mg
20
<19
H
<10
<0
< {0
19
11
k¥

52
24

16
210
a7

< {0
<10

140

As, ppm-PA
<10
300
9.7
340
8.8
4.1
83
1.3
26
1.3
14

fzae23

15
120

110
.3
1.2
¥
210

64

As, ppm-HY
17
0.0B
0.08
0.0B
0.08
8.0
o.08
a3
54
34
0.0B
0.08
0.0B
G608
0.08
0.08
c.08
0.08
008
0.0B
Q.08
33
29
008
0.0B

Au, ppm-AE
<8
<8
<8
<8
<8
<8
<3
<8
<8
<g
<8
<8
<8
<8
<8
<f
<8
<8
<8
<8
<8
<B
<8
<8
<8

Au, ppmPA
<0.10
5.2
<010
<010
<010
<010
<014
<0.10
< Q.10
<010
<010
<0.10
<010
<010
<0.10
<040
<10
<015
<10
<0.10
=1.0
<018
<010
<010
<10

AU, ppm-GF
< 0.002
49
0014
0,026
0,020
4.008
.10
0,002
(1R 113

< 0.002
0.002
8.004
0.002
4.002
0.004
0.002
©.006
0.006

< Q.002
0.30

< 0.002
C.008

< 0,002
0.062
< (3,002

8z, ppm-AE
520
240
470
120
170

take)
570

520
7t

170

2888

510
170

180

510

550



Table 11.--Analytical results for minus-80 to plus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, AK.

Index

LI B I - B - L N U RN

M R R R M R omlk = ool e ek =k oA b mh ok
L O R I I - R T X )

FieldNo
NACOSS2
MNAG1152
NAD1252
NAO13S52
NAD1482
NAD1532
NAO1652
NAQ1852
NAQ2052
NAD21S2
KEQQ182
KEOO252
KEQO3S2
KEQQ452
KEQQO5S52
KEQOSS2
KEODBS2
KEDQ2S?2
KEQ1082
KEGQ1182
KED1252
NAD1BS2DS
NAD218205
KEQ045205
KE3105208

Be, ppm-AE
1
<1
1
<1
<1
1
<1
1
<1
i
<1
< i
<
<1
]
]
<}
1
<1
1
<1
1
1
<1

1

Bi, ppm-AE
< 1Q
t5
<10
<10
<10
<10
< 10
<10
<10
<10
<10
<10
<10
<10
< 10
< 10

<10 .

< i0
=10
<10
< ik
<10
<10
< 10
<10

Bi, ppm-PA
<10
18
<1.0
1.6
1.5
<10
<10
<1.0
<1.0
<10
<10
<10
<10
<10
<1.0
<10
<10
<15
<10
<10
< 10
<1.0
<1.0
<10
<10

Ca, pot-AE
4.0
4.0
54
e

19
3.9
25
42
6.0
4.5
12
83
10
7.7
4.9
1.8
18
a9
30
g
22
4.3
48
79
7.9

Cd, ppm-AE

85

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
14
<?
14
«2
<2
<2
9

Cd, ppm-PA
<0.050
t.8
0.26
13
Q.28
c29
0.35
0.15
011
0.055
G.13

< 0,080
0.16
0.1
.45
.45
1.3
G35
8.2

10

6.4
0.15
¢.068
0.21
9.4

Ce, ppm-AE
25

22

27

8

8

34

8

21

&
10
13

9
15
21

<4
40

6
18

8
33
25
10
22

Co, ppm-AE
i8

27

24

120

13

1

g

18

B&EUEB S

Gr, ppm-AE
25
2
53

FRIB K

88

180

110
230

YesR

15
110
15
26

220
88

Cu, ppm-AE

4190

75
4790
110

1100
75
3600
180

520

170
4000



Table 11.--Analytical results for minus-80 to plus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, AK.

index

B oW~ @ b N

[ T S R N S W

FieldNo
MADOSS2
NAG1182Z
NAQ1282
NAC1352
MADI482
MNAQ1582
NAD16SZ
NAD18S2
NAD2082
NAQ21S52
KEQD1 52
KEDQ252
KEQO3S2
KEQD452
KEQOS5S2
KEQDES2
KEQQ&52
KEDOSS2
KEQ1082
KEGt152
KEQ1282
NAQ1852DS
NAD2152DS
KECQ45208
KEQ108208

Cu, ppm-PA
12

380

48

430

5%

70

3200
180

1800
38
19

140

Eu, ppm-AE
<2
<2
<2
<2
<2
<2
<2
<2
«2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
=2
«2
<2
<2

fe, pct-AE
42
o7
4.4
8.8
24
40
1.6
40
37
53
8.7
73
57
75
80
51
21
4.4
.88
80
091
4.1
54
7.3
48

Ga, ppm-AE
£
15
16
&
&
17
4
18
16
i9
14
18
14
t7
to
17
B
18
<4
18
<4
19
18
18
t4

Ry, ppm-CY

66

<002
0.28
<002
<002
402
0.02

= 0.02
< 0.02
<002
< 0.02
805
0.02
0.1
C.1y
40.20
[tRE
0.38
0.09
K
.38
3.0
<0.02
< 0,02
002
1.4

Ho, ppm-AE
<4
<4
<4
<4
<4
< 4
<4
<4
<4
<4
<4
<4
<4
<4
<4
< 4
<4
<4
<4
<4
<4
<4
<4
<4
<4

K, pct-AE
13
093
1.4
0.30
0.48
1.3
0.43
1.4
1.0
1.1
0.26
0.40
0.48
0.43
0.68
1.6
0.24
1.3
0.27
1.5
0.28
1.4
14
0.43
12

La, ppm-AE
15

U, pprm-AE
i4
13
17
1"

9
23

7
19
4
t4
18

20
16

19
33
54
8
21
5
49
5

20
13

18 .

2

Mg, pct-AE
18
1.7
2.1

0.98
47
1.7
5.3
1.7
27
2.2
6.1
42
38
42
23
13
95
15
14
16
14
1.7
23
43
27



Table 11.--Analytical resuits for minus-80 to plus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, AK.

Index

W o o e Ry

L I I L R L I . T R e R
[ S R R T R R Y I -

FieldNo
NAGQ9S2
NAD1182
NAQ1252
NA01352
NAQ1452
NAD1552
NAD1652
NADIBS2
NAG2032
NADZ2182
KEOQ152
KEOU252
KEQ0352
KEQ04572
KEQDS52
KEDD552
KEBO8S2
KEQO952
KEO1082
KED1152
KEG1252
NAQIBE205
NAD2152D5
KEQO45208
KE(1052D5

Mn, ppm-AE
880
870
840
670
490
710
330
990
650
950
850

1200
850
830
960

1000
370
580
110

1000
120

1000

780

Mo, ppm-AE
<2
<2
<Z

2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

Mo, ppm-PA
0.25
4.7
1.2
6.7
§4.50
1.2
061
0.76
0.34
0.85
0.45
0.34
0.62
0.60
0.72
1A
14
18
1.1
1.5
R
0.74
0.67
0.68
19

349
22
2.2
0,55
.83
23
D57
2.7
24
2.7
1.7
22
1.9
2.2
1.9
18
0.49
22
037
1.9
0.38
27
27
23
20

67

. Na, pct-AE  Nb, pprm-AE

14
o
13
<4
7
12
5
14
i3
14
1%
13
1
16
19
12
< 4
14
< 4
10
<4
14
15
15
8

Nd, ppm-AE
14
"
14
<4
<4
16
<4
%
19
14

4
8
7

t1
{2
<4
2%
<4
12
<4
17
13
1
13

Ni, ppm-AE
19

BYugyIg8W

8 8

SFd8REVEHBNESE

P, pct-AE
.10
0.09
.08
.05
0.05
0.09
0.02
Q.08
D06
0.09
0485
0.04
0.05
0.07
0.07
0.06
0.07
010
0.06
0.05
0.06
0.09
0.09
.07
0.04

Pb, ppm-AE
<d
0
16
17

7
7
<4
5]
5
"4
< 4
< 4
<4
<4
<4
i3

Pb, ppm-PA
12

i5
19
5.2
3.4
386
1.9
35
26
<ig
<10
1.8
1.9
8.3
14
14

22
69
19
2.0
24
35
41
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Table 12.--Analytical resuits for minus-200 mesh stream-sediment samgples from the Nabesna and Kennecott areas, Alaska.

fndex

Ww oW o~ @ W N

[ [ R ]
chﬁu».nawwwmoa@.u»_nn

Fieldhio
NAQOSS1
NACT1S1
NaQ1231
NAO1381
NAM 451
NAXSS51
NAD1TE31
NAOTBS!
NAD20S1
NAD21S1
KEQQ1S51
KEOO2S
KEDO3SY
KEDO431
KEQC2S1
KEOOES1
KEOD831
KEQQ9S1
KEO1081
KED1151
KED1281
NADIBS10S
NADZ1S10S
KEOO4S DS
KEMOSIDS

Labdhio

DE71178
DS71¥7%
DS7H180
D57T1181
0571182
D571183
D571184
D571185
D571185
0371187
DE71180
0571191
0571192
DE71193
D571194
DS71195
D371198
D571197
0571198
bS71199
DS71200
D571188
D57188
0571201
D571202

Diat
62
62
62
62
62

62
62

62
574
62
51

&1
g1
61
61
61
&1
&1
&1
61
61
&2
62
81
&1

Miat

22

23

BEIRRBBYESYRBLE28RVBA

SlLat
11.868
25.048
38.813
52.797
10.028
24.621
6,349
13.81%
34,722
5.628
17,885
55.888
45423
12.916
32310
8.677
42720
9.165
£.363
2,834
38.391
13.815
6.628
12816
6363

Dlion MlLon
143 1
142 59
143 4]
143 0
142 58
142 59
143 0
143 o
142 58
142 59
142 54
142 53
142 53
142 53
142 53
142 82
142 49
142 53
142 L
142 53
142 53
143 o
142 59
142 33
142 53

Slon Latitude

54.070
57420

6313
32.459
56.477
54.800
20,904
45.233
57.817
54.079
$0.551
42 448
91.267
37.486
19.065
54,438
47.817
22.336
21,374
19612
23845
45233
54079
37 456
21574

£62.36596
5237362
8237773
6238133
62.38612
6239017
62.38510
6238717
5239258
§2.40184
5% 53825
5153218
61.51262
61.50359
61.49231
61,48519
§1.51187
61.43588
61.48510
61.48912
61.47694
62.38747
6240184
61.50359
61.48510

70

Longitude
143.03169
14299520
143.00175
143.00902
142.99958
14299858
143,00581
143.01236
142585938
142.99835
142 80293
14288512
14289757
142.89374
14288863
14288179
142,82995
142.88954
142.86933
142.88878
142.88990
143.01258
14299836
142.89374
142 58933

ST QuadiXl

AK
AK
AK
AK
AK
AK
AK
AK
AK
AK
AKX
AK
AK
AK
AK
AK
AK
AK

AK

AK

%%

AK

Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
HNabesna 1X3
Nabesna X3
Nabsena 1X3
Nabesna 1X3
MNabesna (X3
Nabesna 1X3
Mabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabgzna 1X3
Nabesna 1X3
Mabesna 1X3
MNabasna 1X3
Mabesna 1X3
Nabesns 1X3
Mabesna 1X3
Nabesna 13

Quadis'
Nabesna B-S
Nabesna B4
Mabesna B-5
Nabesna B-5
Nabesna B~4
Nabesna B-4
Nabesna B-5
Nabesna B-5
Nabesna 8-4
Nabesna 84
MeCarthy C-B
McCarthy C-6
McCanhy C-6
McCarthy C-6
McCarthy B-6
McCarthy B-6
McGarthy C-5
MaCarthy B-8
McCanhy B-6
McCarthy 8-6
McCarthy B-6
Nabesna -5
Nabesna B-4
McCarthy C-6
McCarthy BS

M_D YColl
08/07/94
08/07/24
QB0RI94
08/08/94
08/08/94
08/08/94
08/09/94
08/09/94
08/09/34
08109/94
08/11/94
08/11794
081204
08/12/04
08/12/94
081 2/04
08113/04
08/14/94
08114194
08/14/94
08/14/94
08209/54
08/09/04
08/12/84
0875 4154

SampType
sediment
sediment
sedimnent
sediment
sediment
sediment
sediment
sediment
sagiment
sediment
sedimant
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sadment
sediment
sediment
sedimerd
sediment
setdiment
sediment



Table 12.--Analytical results for minus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, Alaska.

Index

W ot =~ T W e W R

MNMEMN-&—K-I-A—A-&—A-‘—I—L
LE I D B 0 o P L R o O

FieldNo
NADDO9S1
NAGIISt
MNAGIZSY
NADT3SY
NAD14S1
NAQ1551
NAD1631
NAQ1831
NAQZOSY
NAQZ2151
KEOQ1S1
KEOD2S1
KEO03S1
KEO0G4St
KEQDSS1
KEGOES1
KEQO8S1
KEOD951
KEO1081
KEG1181
KEO1251
NAQIBSIDS
NAD215105
KECG48108
KEQ105108

: Descriptn
minus-200 mesh fraction, unconsolidated strearn sediment

minus-200 mesh fraction, unconsolidated stream sediment, jus! below Nabesna mill laliings
minus-200 mesh fraction, unconsoidated stream sediment

minus-200 mesh fraction, unconsol¥datad stream sediment

minus-200 mesh ladion, uhconsciidated siream sediment

minus-200 mesh fraction, unconsolidated stream sediment

minus-200 mesh fraction, unconsolidated stream sediment, just below Ramber mine tailings
minus-200 mesh fraction, ungonsclidated stream sediment

minus-200 mesh fraction, unconsolidated stream sediment

minus-200 mash fractlon, unconsolidated stream sediment, Skookum Creek

minus-200 mesh fraction, unconsclidated sircam sediment

minus-200 mesh fraclion, unconsolidated siream sediment

minws-200 mesh fraction, unconsolidated siream sedirnent, Anvazon Creek

minus-200 mesh fraclion, unconsolidated siream sediment, Jurmibo Creek

minus-200 mesh fraction, unconsolidated stream sediment, Bonanza Creek

minus-200 mesh fraction, unconsofidated stream sediment, National Creek, just above Kennegott mill
minus-200 mesh fraction, unconsolidated stream sediment, just belew Bonanza mine tailings
minus-200 mash fraction, unconsolidated sediment from rainwater pool, just below Kennecott mill
minug-200 mesh fraction, unconsolidated sediment from spring draining Kennecott mill tallings
minus-200 mesh fraction, unconsolidated stream sedinend, National Creek, below Kennecott mill
minus-200 mesh fraction, unconsoiidated stream sediment, Nationa! Creek, at Kennicolt glacier

sile duplicate of NAQI&S 1, -200 mesh, unconsolidated stream sediment

site dupiicale of NAO2151, -200 mesh, unconsolidated siream sediment, Skookum Creek

sile duplicate of KECO451, -200 mesh, unconsolidaled stream sediment, Jumbo Creek

site duplicate of KEQ1051, -200 mesh, unconsol. sediment from spring draining Kennecoett mill tailings

71

Sampéource SampChar

aluvium
afiuvium
alluvium
allvviom
alluviam
alluvium
alluvium
alluvium
alluvium
alluvium
allusvium
alluvivm
alivium
atluvium
aliuvium
alluvium
alluvium
alfuvium
altuvium
aBuvitm
alivvium
alAum
ajirvium
afluvium
alluvium

COMPOsite
composile
composite
COmposie
composile
compaosite
composite
composite
composite
composite
Composite
composite
compasite
compasite
composite
composite
composite
camposite
composite
composite
composite
composite
compaosite
composile

composite

NearMIne

33833% 3

yes
no
no
na
ng

8 8 3

na
no

yes

yas

34
na

3323
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Table 12.--Analytical results for minus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, Alaska.

{ndex FieidNo Be, ppm-AE Bi, ppm-AE Bl, ppm-PA Ca,pet-AE  Cd, ppm-AE  Cd, ppm-PA  Ce, ppm-AE  Co, ppm-AE  Cr, ppm-AE  Cu, ppm-AE
1 NADGEST H <10 <10 4.1 <2 8.1 1] 23 35 45
2 NAOTISH <t 29 27 8 <2 240 3 27 33 410
3 NADI281 <1 <10 <10 82 <2 0.24 27 23 73 69
4 NAO13S1 <1 <10 1.6 12 2 t.8 13 180 60 720
5 NADIAS <1 <10 1.4 15 <2 021 12 15 36 a8
& NAD15S1 1 <10 < 1.0 38 <2 0.20 a4 15 33 80
7 NAO1BSY <t <13 <10 18 <2 .24 10 H 42 48
B NADIESY b <10 < 1.0 a7 <2 024 40 18 2 64
9 NAD20S1 <4 <1iG <40 i1 <2 0.082 2t 17 73 31

10 NAG2151 1 <10 <{0 54 <2 0.12 28 2t 48 4t
11 KEOQ131 <1 <10 <10 14 <2 0.15 10 33 200 140
12 KE002S51 <1 <10 <1.0 85 <2 0.061 13 54 530 170
13 KEOQ351 <1 <10 <1.0 1 <2 0.13 17 33 160 160
14 KEOQQ451 <1 <10 <10 97 <2 015 14 35 270 230
15 KEOQSS1 <1 <10 <10 3s <2 a.45 20 28 180 780
16 KEQD651 ] < <19 1.5 <2 0.14 23 2 100 {00
17 KEO0ESH <¥ <10 < {0 17 <2 14 11 12 85 8100
18 KEQOBS( 1 < {0 <10 37 <2 Q.37 50 1) T4 180
13 XE019S < <10 < {8 28 5 52 8 5 2% 4800
20 KEO1181 1 <10 <10 37 <2 23 24 | 100 210
21 KE01281 <1 <10 <10 28 16 83 9 ] 21 5000
22 NAO18S1DS 1 <10 <1.0 KE: <2 0.27 38 17 25 62
23 NAD21510S 1 <10 <1.0 55 <2 G114 28 20 47 a8
24 KEQQ4S1D5 < < 10 <10 i <2 Q.27 13 35 270 220
25 KEGI0S5108 < <10 < 10 tt i3 12 25 16 &7 4700
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Table 12.--Analytical results for minus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, Alaska,

index Fieldho Cu, ppm-PA  Eu, ppm-AE Fe, pct-AE  Ga, ppm-AE  Hg, ppm-CV  Ho, ppm-AE K,pct-AE La, ppt-AE Li, ppm-AE Mg, pel-AE

1 NADCSS1 24 <2 5.0 21 <0.02 <4 1.1 15 16 24
2 NADVIS? 370 <2 ts 14 0.43 <4 094 14 16 1.3
3 NAD12St 4 <2 48 18 <002 <4 1.1 15 18 24
4 NAD1381 580 <2 13 11 0.05 <4 0.47 10 18 15
5 NAOLASH a8 <2 27 10 0.03 <4 .58 7 " 58
§ NAGISS? 58 <2 43 18 0.03 <4 1.4 20 29 1.8
7 NAO1681 22 <2 22 8 <002 <4 0.47 6 9 8.1
8 NAG1BS1 50 <2 3g 19 <002 <4 15 2 2 15
5 NAG20S! 15 <2 38 14 <002 <4 0.85 11 14 5.1

10 NAGZAS! 2 <2 42 19 0.14 <4 1.2 16 17 25

11 KE001S1 120 <2 52 13 0.34 <4 0.26 5 18 76

12 KEOD2S! 150 <2 83 0 0.03 <4 03 5 2% 49

13 KEOO3S1 97 <2 59 16 0.47 <4 0.45 o 18 5.0

14 KE0Q4S1 130 <2 8.4 17 0.19 <4 0.44 7 20 56

15 KEQ05S1 740 <2 5.8 18 0.32 cd 10 10 49 26

16 KEO06S1 91 <2 46 18 0.12 <4 17 13 85 1.3

17 KEQOBST 5000 <2 23 ) 0.70 <4 0.38 4 1 9.4

18 KEDOSS1 150 <2 42 18 0.10 <4 1.3 27 19 18

19 KED10S1 1400 <2 14 4 33 <4 0.37 8 7 15

20 KEO1181 850 <2 43 16 0.75 <4 18 12 80 1.7

21 KEQ12S1 1700 <2 1.2 5 32 <4 0.40 7 7 (.6

72 NAQ18S1DS 51 <2 38 18 <0.02 <4 1.5 2 2 5

23 NAQ21S10S 36 <2 41 18 < 0.02 <4 12 15 16 25

74 KE004S1DS 130 <2 85 15 0.16 <4 0.42 7 21 58

25 KEQI0S1DS 2000 <2 15 14 1.2 <4 12 £3 37 3.0
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Table 12.--Analyticai results for minus-200 mesh stream-sediment samples from the Nabesna and Kennecott areas, Alaska.

Index  FieldNo tn, ppm-AE Mo, ppm-AE Mo, ppm-PA Na, pct-AE Nb, ppm-AE Nd, ppm-AE M, ppm-AE P, pet-AE Py, ppm-AE P, ppm-PA

1 NAOO9SY 100G <2 Q.48 3.0 15 14 % 0.10 8 4.2
Z NAD1151 700 <2 52 22 12 12 18 014 440 480
3 NAD12S1 850 <2 o 24 14 13 35 Q.08 33 28
4 NAMM3S5t 850 4 69 0.91 5 a 44 .08 28 28
& NADM4S51 560 «2 0.48 2 g 5 b Q.05 10 4.8
6 NAG1SS1 730 <2 1.3 23 15 15 22 0.10 13 2.5
7 NAOt6S1 480 <2 0.45 0.96 B <4 19 0.04 5 2.8
g8 NAD18SH 1000 <2 1.0 27 16 17 22 0.1G 12 37
8 NAC208Y 670 <2 0.37 1.9 13 11 37 0.06 <4 1.7
10 NADZ2131 200 <2 .87 28 15 14 34 0.08 9 4.6
11 KEQO151 980 <2 0.65 1.2 1 7 85 0.05 <4 1.5
12 KEQO251 180G <2 Q.50 1.8 15 7 120 G.04 <4 1.2
13 KEDO3St 1020 <2 Q.62 16 13 g 57 0.08 <4 1.5
14 KEOQO451 990 <2 0567 1.6 14 11 77 008 <4 21
15 KEOOSS1 920 <2 087 15 14 1" 58 0.08 8 92
16 KEOQSS1 1100 <2 083 1.8 15 12 48 008 16 14
17 KEC08S1 480 <2 1.4 0.6t g 4 27 .10 9 16
18 KEO0SSS £50 <2 1.5 2.4 16 24 35 612 28 7
18 KE01081 160 <2 <1.0 0.58 5 4 10 0.06 25 1"
20 KEO1181 980 <2 11 1.6 13 12 45 0.07 54 60
21 KEO128t 170 <2 <10 G.60 5 7 i0 0.07 37 18
22 NADIBSIDS 1000 «2 1.1 27 16 18 21 a.10 10 5¢
23 NAQ21S1DS 880 <2 0.66 27 . 15 14 34 g.00 17 12
24 KEGC4S51Ds 1000 <2 064 1.8 13 9 77 0.67 < 4 23
25 KEOIOS1DS 730 «2 16 1.6 14 t1 32 ¢.08 41 4t
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Table 13 --Anaiylical resulis for nonmagnetic heavy-mineral-concenirale samples from the Nabesna and Kennecott areas, Alaska.

Index

LTI I I - L Y

A =Y
W M o O

FieldNo
NAQDAC
NAJDSC
NAQOEC
NADCIC
NACIIC
NAQZIC
KEDI3C
KEQCO4L
KEOOSC
KEQOEC
KEOQ8C
KEMOC
KEQ12C

Sample Name & Description
minus-20 mesh, nonmagnetic heavy-mineral concentrate from mill tailings
minus-20 mesh, nonmagnetic heavy-minera! concentrate from mill tailings
minus-20 mesh, nronmagnetic heavy-mineral concentrate from mill tailings
minus-20 mesh, nonmagnetic heavy-minerat concenteate from stream sediment
ménus-20 mesh, nonmagnetic heavy-mineral concenimate from siream sediment
minus-20 mesh, nonmagnetic heavy-minerat concentrate (rom stream sediment, Skoakum Cr,
minus-20 mesh, nonmagnetic haavy-mineral concenrate from stream sediment, Amazon Creek
minus-20 mesh, nonmagnatic heavy-mineral concentrate from stream sadiment, Jumbo Creek
minus-20 mesh, nonmagnetic heavy-mineral concentrate from sfream sediment, Bonanza Creek
minus-20 mesh, nonmagnetic heavy-mineral concantrate from stream sediment, Natianal Creek
minus-20 mesh, nonmag. heavy-mineral conc. from siream sediment, just befow Bonanza mine
minus-20 mesh, nonmag. heavy-mineral conc. frem spring sediment drainlng Kennecott mill taillings
minus-20 mesh, nonmag, heavy-mineral cone. from sir, sadiment, National Cr. at Kennicott glacier
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SampSource SampChar

mill tailing
mill tailing
mill tailing
alfrvium
afwvium
alluvium
aihvium
afhrium
afluyviurn
alluvlum
aluviom
alluviurm
alluvlum

composite
composite
composite
composiie
composite
compasite
composie
composie
composie
compaosite
composihe
composite
composite

NearMine
yes
yes
yog
ne
no
no
no
no
ne
no
yes
yas
no

M_D_YColi
08/06/94
08/06/94
08/06/94
08107194
08/08/94
08/09/94
08/12/84
081294
08/12/94
08/12/94
0871334
08/14/04
08/14/94



Table 13.--Analytical resuli= for nonmagnetic heavy-mineral-concentrate samples from the Nabesna and Kennecott areas, Alaska.

fndex

o M o~ 0 S R e

e e
WO - O

FieidNa
NADO3C
NAQOSC
NADOEC
NADOSC
NAO13C
NAGZ2IC
KEOO3C
KEOQ4C
KEQGSC
KE0OGC
KEQQ&C
KEQ10C
KEQ120

Ag, ppr-ES
1000

100

700

0

t5

2

=

70
300
159

As, ppm-ES
500
1500
< 500
= 500
< 500
1000
< 500
< 500

00
< 500
2000
10000
5000

Au, ppm-ES
> 1000

100

500

100

<20

<20 -

< 20
< 20
<20
<20
<20
<20
< 20

B, ppm-ES
<20
<20

20
20
20
2
70
70
150
70
100
<20
0

Ea, ppm-ES

80

<50

< 50
70

300

56
10000
200
7000

> 10000
> {0000
200
200
1000

Be, ppm-£5
<2
<Z
<2
<2
<2
<2
<2
<32
<2
<2
<2
<2
<2

Bi, ppm£S
50
150
20
<20
< 20
< 20
= 20
= 20
<20

70
<20
<20
<20

Ca, pct£5S
6.7
3
15
7
15
15
10
10
7
s
7
10
7

Cd, ppm-ES
<30
<50
< 50

50
<50
<50
< 50
<50
<50
<50
< 50
300

5¢

£o, ppm-ES
200

200

20

0

1000



Table 13.--Analytical results for nonmagnetic heavy-mineral-concentrate samples from the Nabesna and Kennecott areas, Alaska.

lndex FieldiNo Cr, ppm-ES  Cu, ppm-ES Fe, pctES Ga, ppm-ES Ge, ppmES  La, ppmES Mg, pct-£5  Mn, ppm-£ES Mo, ppm-E8 Na, pctES
1 NADQ3C <20 7600 20 56 < 20 < 100 0.2 100 1@ <05
2 NAQOSC < 20 3000 50 70 <20 < 100 0.3 500 10 <05
3 NADOGC 3 15000 7 10 <20 < 100 3 306 <10 <05
4 NACOSC 300 1500 5 15 <20 <100 2 700 <10 1.5
§ NAQ13C 20 5000 15 20 <20 < 100 1.5 500 <10 <05
§ NAOZIC 300 150 1o 15 <20 <100 3 700 <10 <05
7 KEOO3C 300 1500 S 50 =20 < {0Q 13 700 <10 t
8 KEDQDB4C 100 3000 7 0 <20 < 100 2 700 <10 15
9 KEODSC 1000 50006 7 50 <20 < 100 15 1000 <10 i
10 KEOOSC 100 3000 3 20 <20 100 07 700 <10 07
11 KEDQ8C 700 » 50000 7 30 <20 <100 2 700 <10 1
12 KEMOC < 20 > 50000 1 <10 5 < 100 1.5 150 <10 <85
13 KEQTZ2C 200 » 50000 7 5¢ <20 < 100 £.5 100G <10 1
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Tabile 13.—Analytical resuits for nonmagnetic heavy-mineral-concentrate samplies from the Nabesna and Kennecolt areas, Alaska.

index

FieldNo

1 NAQCIC

W 0 = O e W

]
WO A O

NADOSC
NACCEC
NAOOSC
NADI3C
NADZIC
KEOD3IC
KEQO4C
KECOSC
KEGOBC
KEODEC
KEQUQC
KEG12C

Nb, ppm-ES
< 50
<50
< &0
<350
<50
« 50
<50
<50
< S0
< 50
< 50
<50
< 50

Ni, ppm-ES
30
30
15
70

$00
100
70
100
100
30
100
10
76

P, pct-ES
<05
<05
<05

0.5
<05
<05
<05
<05
<05

ar
<5
<05
<05

Pb, ppm-ES
: 500
700

100

500

20

i1y

<20

<20

500

10000

300

1500

700

Pd, ppm-ES

82

<100
<100
<100
<100
< 100
<100
< 100
<100
< {00
< 100
<100
< 100
< 10C

Pt, ppm-£S
<100
< 100
=100
<100
< 100
< 100
<100
< 100
< 100
<10
= 100
< 100
< 130

Sb, ppm-ES
<200
< 200
<200
< 200
< 200
< 200
< 200
< 200
< 200
<200
= 200
< 200
< 206

Sc, ppm-ES
< 1D
< ig

10
20

»n88BIES

30
<t

Sn, ppm-ES
<20
< 20
<20
< 20
<20
< 20
< 20
<20
150

TO
I
<20
<20

Sr, ppm-ES
< 200

< 200

<200

500

<-200

< 200

< 200

< 200

500
< 200
< 200
< 200



Tabie 13.--Analylical results for nonmagnétic heavy-mineral-concentrate samples from the Nabesna and Kennecott areas, Alaska.

index FieldNo Th, ppm-E3 Ti, pet-ES vV, ppm-ES W, ppm-ES Y, ppm-ES  Zn,ppm-ES  Zr, ppm-ES
1 NADDIAC < 200 0.07 <20 <50 <20 < 500 100
2 NADOSC < 200 0.07 30 <50 <20 < 500 100
3 NADDSC < 200 0.7 100 <50 30 < 500 300
4 NAQDSC < 200 05 150 < 50 30 1500 1500
5 MNAO13C < 200 0.3 70 <50 20 < 500 30
& NAQR1C < 200 4.2 150 <50 20 < 500 150
7T KEOQ3C < 200 95 300 <50 20 < 500 100
8 KESOaC < 200 07 500 < 50 20 < 50G c
9 KEQOSC < 200 0.7 300 <50 20 < 500 00
10 KEQUEC <200 07 150 <50 70 < 500 1000
i1 KECQEC < 200 05 200 <50 20 < 500 50
12 KEO10C < 200 0.07 30 < 80 < 20 < 500 30
13 KEGI2C < 200 0.7 300 <50 36 < 500 300
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Tahie 14.--Analylical resuits for rock samples from {he Nabesna and Kennecoft areas, Alaska.

Index

FieldNo

1 NAGOIRY

i @ ~ O M P

MNMNNMuNMN-n-I—l—A-t--I-L»A
0w o -~ M [ — T B - B B R -

NADGIR2
NAOGIR3
NADQIR4
NAOOZRA
NAQO3R1
NAGD4R
NAQD4R2
NAOOSR1
NADOER 1
NAQOBRZ
NAGOTR1
NADO7R2
MNAGOSR
NAQIOR
MNAG13IRY
NAQI3R2
NAD17RA
NAOITR2
NAOLIRA
KEQ13R
KEO14R
NAOIIR3
KEQOTR
KEQOSR1
KEOQD8R2
KECIOR1
KECIIRY
KEOIIR2

LabNo

0571149
D571450
0571154
0571152
D571153
0571154
D571155
0571156
D571157
DS71158
Da71159
DS71160
D5711861
D571162
0571163
D571164
D571185
0571168
DS71157
0571168
0571169
DS71170
0571171
DS71472
0571173
D571174
DS71175
DS71176
DS74177

DLat

2RITTIJIIRIIIARIIIIRIBIBIIRIR

61
&2
61
61
61
61
61
61

PEEBBERSEUYUBERBNNRRN

SLat
20.205
20,205
20,205
20.205
18.908
21.043
20.889
20.888
20.217
25.28%
25.26%
32.592
32.592
21,080
22386
S2.797
52797

5455
5.455
5455
48.232
H.472
§2.757
21 009
9,185
9.165
6363
2834
2.834

DLon
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
142
142
143
142
142
142
142
142
142

MLon

08288 0fbovonoe -macpoco0o0o0oo0ooan

SLon Latitude

31812
3§12
31.812
..z
25.120
27.679
26000
26.000
22.305

4.550

4.550
15.068
15.068
34.120
35.853
32458
32.459
27813
27813
27613
52.864
16.723
32.458
54633
22336
22.338
21.574
19612
19612
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6237228
§2.37228
62.37228
62.37228
6237192
6237251

5237247
6237247
6237228
6237369
62 37352
§2.37572
62.37572
6237252
6237289
62.38133
62.35133
62 38485
62 38485
52.38485
61.51340
61,54208
£2.38133
61.50586
61.48588
61.48583
61 48510
61.48412
61.48412

Longitude 8T

143.00884 AK
143.00884 AK
143.00884 AK
143.00884 AK
143.00808 AX
14300768 AK
143.007T22 AK
143.00722 AK
143.00620 AK
143.00126 AK
143.00126 AK
143,02085 AK
143.02085 AK
143.02614 AK
143.00006 AK
143,00002 AK
143.00802 AK
14300787 AK
143.00787 AK
143.00767 AK
14283135 AK
14290465 AK
143.00902 AK
142.83184 AX
14288954 AK
142,88954 AK
14288933 AK
142.88878 AK
14288878 AK

Guad1X3

Nabesna 127
Nabesna X3
Nabesna 1X3
MNabesna 1X3
Nabesna 143
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabasna 1X3
Nabesna 1X3
Nabesna tX3
Nahesna 1X3
Nabasna 1X3
Nabesna 1X3
Nabesna 1X3
Nabesna 1X3
Nabegna 1X3
Nabesna 13
Nabesna 1X2
Nabesna (X3
MeCarthy 1X3
MecCarthy 1X3
Nabesna 1X3
McCarthy £X3
McCarthy 1X3
McCarthy 1X3
McCarthy 1X3
McCarthy 143
MeCarthy 1X3

Quadis
Nabesna B-S5
Nabesna B-5
Nabesna 8-5
Nabesna B-5
Nabesna B-&
Nabesna 8-5
MNabesna B85
Nabasna B-5
Nabesna 8-5
Nabesna B-5
Nabesna B-5
Nabesna B-3
Nabesna B-5
Nabesna 8.5
Nabesna B-5
Nabesna B-5
Nabesna B-5
Nabesna B-5
Nabesna 35
Nabesna -5
McCarthy C-5
McCarthy C-6
Nabesna B-5
McCarnthy C-5
MeCarthy B-6
McCarthy B-6
McCarthy 5-6
McCarthy 8-5
McCarthy B-6

M_D_YColl
08/06/94
08/06/94
08/06/94
08/06/94
08/06/94
0B/064
0B/06/94
08/06/94
08/06/94
08106/94
08/06/94
08/07/94
08/07/94
08/07/94
0BI07104
08/08/94
08/08/94
0B10%194
08/0/94
0BR94
08/13/94
0811/94
08K8154
06113704
08/14/94
0814/94
08/14/94
08/1 454
0814194



Table 14.--Analytical results for rock samples from the Nabesna and Kennecott areas, Alaska.

index  FleldNa
1 NADDIR1
NAGGIR2
NAOO1R3
NADGIR4
NADGZR1
NACO3RA1
NAJO4RA
NAQC4R2
NADISRA
10 NAOGOBRI
11 NAQOSR2
12 NAOOTRY
13 NADD7RZ
14 NADOBR
15 NAQIOR
16 NAD13R1
17 NAD1I3R2
18 NAQTTRI1
18 NAGITR2
26 HAOITRD
21 KEO13R
21 KEO14R
23 NAQI3R3
24 KEOOTR
26 KEODORY
26 KEOQ9RZ
27 KEGIQR1
28 KEO11R1
2% KEOUIR2

w o ot e WDON

SampType

rock
rock
rock
rock
rock
rock
rock
rock

Descriptn
MINERALIZED, pyrlte, possible As, Au, Cu, Pb, Hg, from Nabesna mine
MINERALIZED, sulphur, poss. As, Au, Cu, Pb, Hg, from Nabesna mine
MINERALIZED, red tc orange Fe oxide, possible As, Au, Cu, Pb, Hg, from Nabesna mine
MINERALIZED, whitish encrrstations on pyre, possible As, Au, Cu, Pb, Hg, ffom Nabessa mine
MINERALIZED, bright orange Fe oxide, possible As, Au, Cu, Pb, from Nabesna mine
MINERALIZED, dk brown to marcon Fe olde (7) As, Au, Cu, Ph, from Nabesna mine
MINERALIZED, malachitefazurite, Fe oxide, possible As, Au, Cu, Pb, from Nabesna mine
MINERALIZED, malachitefazurite, Fe oxide, possible As, Au, Cu, Pb, from Nabaesna mine
MINERALIZED, bright orange-iad Fe oxide, possible As, Au, Cu, Pb, from Nabesna mine
MINERALIZED, white sah & bright orange-red Fe oxide, poss. As, Au, Cu, Pb, from Nabesna mine
MINERALIZED, white salt (?) crust, possible As, Au, Cu, Pb, from Nabesna mine
MINERALIZED, spongy, pyrite-quartz-Fe oxide, possible As, Au, Cu, Pb
MINERALIZED, malachite-garnet-magnetite-Fe oxide skarn
MINERALIZED, matachile-pyrite-magnelite-epidole-Fe ox skarn in shear zone
MINERALIZED, pyrite, malachite, azurite, Fe oxide, magnetite frorn stockpile, from Nabesna mine
MINERALIZED, dark marcon-orange Fa oxide, possible As, Au, Cu, Pb
WMINERALIZED, pyrite-magnetite-Fe oxide skarm, possibie As, Au, Cu, Pb
MINERALIZED, pyhrretite + pyrite (7), passibla As, Ay, Cu, Pb, from Rambler mine
PROBABLY MINERALIZED, while weathering rind on sulfide bouidet, from Rambler mine

MINERALIZED, heavy Fe oxide/strong sulfur smell in shear, poss. As,Au,Cu,Pb, from Rambler ming

MINERALIZED, chalcosite, malachite, & azurite on Chitistone Limestone, from Bonanza mine
MINERALIZED, matachite & azurite on Chit. Ls, Fkely iower grade disgards, from Erfe mine
MAY BE MINERALIZED, white to gray vuggy silica, possible As, Au, Gy, Pb

Nikoff Basalt below Bonanza mine for background vaiues

Nikcli Basalt w/ calcite crusts from rain water poel below Kennegott mill

Nikoll Basalt for background values

Mikoli Basall w/ maroan crust, spring betow ammonia feach plant, Kennecott mit

Tertiary (7) quartz porphyry for background values

sittstone for background values
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SampSource SampChar

mill talling
mill tailing
mil tailing
il {aling
rmill tailing
miil tailing
mil} tailing
ik talling
mill faifing
mill tailing
mil! tailing
outcrop
aucrop
outcrop
mine dump
alluvium
alhdium
outciop
mine
outcrop
mine dump
mine dump
aliuviom
RTOD
outcrop
cutcrop
cuterep
aligviten
afuvium

composke
composhe
composite
compisie
composite
composite
composite
composite
composde
composite
composite
composite
composile
compasile
coemposite
compesite
compostte
composite
arab
composite
compasite
composiie
composita
cemposie
composite
composite
composhe
composila
. .

NearMine
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes

yes
fig
no
yes
Ye§
yes
yes
yes
no
[
yes

yes
yes
yes
yes



Table 14.--Analytical results for rock samples from the Nabesna and Kennecott areas, Alaska.

Index

W oa N W N

o I T I R I L R R I T s T e
W w0 B LM AR W MmN AWM D

FieidNo

NADGIRI
NAQOTR2
NAQDIRA
NAQCTIR4
NAOGZRA
NAQO3ZR1
NACO4R |
NACO4R2
NADOSR1
NADOER Y
NADOBR2
NAOOTR
NADG7R2
NADCBR
NAGIDR
NACYIRY
NAQ13RZ
NAMT7R1
NADITRZ
NAGITR3
KEQ13R
KEQ14R
NAG13R3Z
KEDOTR
KEQDIR 1
KEQOGR2
KEGIORY
KEOQ11R1
KEO11R2

Ag, ppm-AE
45
<4
15
5
26
110
54
43
27
14
12
P
<4
7
5
<4
<4
i1
35
41
640
g
<4
<4
<4
<4
<4
<4
<4

Ag, ppm-PA
60

<12

15
3
27
100
42
38
25
18
12
27
44

8.2

17
<12
<12
14

t2

42
0.0B
28
<12
<12
<1.2

< (.080
<0080
< 0.080
0.18

Al, pct-AE
0.45
0.74
0.38
035
0.84

17
0.36
0.34

1.0

1.4

£.1
087

21

45

16
5.09
0.i4

0.03

08.02
0.13
0.24
010
0.97
7.8
7.8
75
7.1
7.3
3.8

" As, ppm-AE
960
1000
2000
870
1100
960
440
430
870
1500
760
500
50
<20
1200
3100
£9
3t
<20
B8
7900
640
23
<20
<20
<20
<20
<20
24

As, ppm-PA

86

900
860
1800
479

<15
<15
1100

82
<15

0.08

<15

<15

<15

<10
<i.0
<1.0
17

As, ppm-HY  Au, ppm-AE

0.08
a.08
0608
008
0.0B
0.08
.08
008
008
0.08
0.68
o.08
0.08
Q.08
0.08
0.08
0.0B
.08
65
0.0B
008
00B
D.OB
0.0B
4.2
34
53
2.3
18

< 20
<20
<20
< 20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<2G
<20
< 20
=20
< 20
<20
<20
< 20
<20
<20
<20
< 20
<20
<20
<20
<20

Au, ppm-PA
6.3
<15
32
g
4.8
8.9
12

12

1§
<15
<5
33
<15
<15
<15
<1.5
<15
<15
<15
<15
0.08
<15
«t5
<1.5
<15
<010
<010
< 0,10
<010

Au, ppm-GF
6.7

0.15

5

30

36

7.4

4

14

060
.45

13

0.20
435
15
0.10
0.006
8.0

38

32
010

< 0.002
G.008
0.004
0.002
0.004
0.004
<0.002
< 0.002

Ba, ppm-AE
13
<2
15

110

790



Table 14.--Analytical results for rock sampies from the Nabesna and Kennecott areas, Alaska.

Indax

FiekiNo

1 NACOIRY

W o ~ o W R

ROR R OB R R R L N o N I [ e e |
mmwmmhusaowwwmm-hum_no

NACQ1R2
WADGIR3
NAOQOIR4
NAQGO2R1
NAOO3R1
NAQO4R 1
NACD4R2
NADOSR Y
NADOBR
NAQOSR2
NACGTRS
NAQO7R2
NAQGOER
NAGIOR
HADIZRY
NAO13IR2
NAGITRY
NAO17R2Z
NAQITR3
KEO13R
KEB14R
NAGIIRI
KECO7R
KEOU9RA
KEGJSR2
KEO1OR1
KEGIIRT
KEQ11R2Z

Be, ppm-AE
<2
<2
<2
«2
<2
<2
<2
<2
<2
<2
«2
<Z
<2
=2
<2
<2
<2
<2
<2
<2
<2
=2
<2
<2
<2
<2
<2
2
<2

Bi, ppm-AE
140

<20

57

82

)

10

120

92
88
L)
a3
&

<20
<20
<20
53
<20
35
a3
229
<20
<28
<20
<20
<20
<20
<20
< 20
< 20

Bil, ppm-PA
180

<15

47

59

82

280

100

3

<15
<15
< 15
a8
<15

18
210
.08
<15
< {5
<15

<135

<18
<1.0
<10
<10

Ca, pct-AE
8g
0.27
3.0
5.4
11
4.0
87
9.3
13
12
15
.25
15
77
6.3
33
28
0.04
013
D.48
14

042
&9
4.1
55
53

0.23
4.1

Cd, ppm-AE

87

4]
S8

<4

<4
<4

Cd, ppm-PA
47

49

50

28

8.9

1.2

1.6

1.2

8.7

e

7.2
<075
32

2.4

S4
<075
< D.75
1.4

< 0.75
<075
£.08
45

< Q.75
<0.75
<075
< 8.050
0.4

< 0.050
< Q050

Ce, ppm-AE
<3
<8
<8
<8
<8
<8
<8
<8
<8
10
<8
23
3
46
<8
<8
<3
<8
<8
<8
<8
<§
<8
20
39
24
33
10
11

Co, ppm-AE

110

Cr, ppm-AE
8
10
6
<2
16
21
5

5
13
9

8
87
76
90
12
)

5
<2
<2
<2
5

5
<2
230
81
130
100
<2
4%

Cu, ppm-AE
£700
4800
2800
1200
1700
1300

880
710
3400
300
180
300
5800
12000
4100
560
160

1700
377000
$0000

87
120

170

-



Table 14 ~Analytical results for rock sampies from the Nabesna and Kennecolt areas, Alaska.

F
£
N I T e ]

L R T T - S S
sgﬁggﬁasgommqmmhumgg

FieldNo

NADQIR1
NADOIRZ
NADGIR3
NAQOIR4
NACD2ZR Y
NADO3R 1
NADD4R1
NAJO4RZ
NAROSR 1
NAOOBR §
NAGDER2Z
NAGOTRT
NAGOTR2
NADDSR
NAGIOR
NAD13R1
NAQ13R2
NADITR1
NAQITRZ2
NAMTR3I
KEQ13R
KED14R
NAQ13R3
KEOO7R
KEDOSR
KEOQDOR 2
KEQ10R 1
KEQ11R1
KEOL1R2

Cu, ppm-PA
2000
4500
2800
1100
1700
1400

890
750
3200
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