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STUDIES RELATED TO AMRAP

The U.S. Geological Survey is required by the Alaskan National Interests Lands 
Conservation Act (Public Law 96-487, 1980) to survey certain Federal lands to determine their 
mineral values. Results from the Alaskan Mineral Resource Assessment Program (AMRAP) 
must be made available to the public and be submitted to the President and Congress. This 
report presents analytical results of a geochemical survey of the Livengood 1° X 3° degree 
quadrangle, Alaska. The data contained in this report are also available in digital format.

INTRODUCTION

In 1986-1988 the U.S. Geological Survey conducted a reconnaissance geochemical 
survey of the Livengood 1° X 3° degree quadrangle, Alaska (Figure 1).

The Livengood quadrangle is in east-central Alaska from 65 to 66 degrees north latitude, 
and from 147 to 150 degrees west longitude. The quadrangle is approximately 5570 sq mi 
(14,400 sq km) in area. The Elliott Highway traverses the quadrangle in an arch from the 
southwest to the southeast passing approximately through the quadrangle center. The Dalton 
Highway crosses the quadrangle from the northwest to about the quadrangle center. The Steese 
Highway crosses the southeastern corner of the quadrangle from southwest to northeast. The 
topographic relief of the quadrangle is about 4,500 ft (1400 m). A maximum elevation of 4,772 
ft (1455 m) occurs at Cache Mountain. The White Mountains form a topographic high in the east 
and are drained by Beaver Creek to the south, west, and north. The west side of the quadrangle 
is drained by the Yukon and Tolovana Rivers. The climate is arid to semi-arid. Tundra and 
permafrost prohibit ground-water seepage and enhance surface runoff.

GENERALIZED GEOLOGY

The Livengood quadrangle predominantly consists of northeast trending, Precambrian, 
Paleozoic, and Mesozoic sedimentary and metasedimentary rocks within the northwest Yukon- 
Tanana Upland (Wahrhaftig, 1965)(Figure 2). The Upland is a metamorphic terrane composed 
of quartzitic, pelitic, calcareous, and volcaniclastic metasedimentary and metamorphosed mafic 
and felsic igneous plutonic rocks that are intruded by Mesozoic and Cenozoic granitic rocks and 
minor intermediate and mafic rocks (Chapman and others, 1971). Quaternary loess blankets 
much of the southern third of the quadrangle, and alluvial deposits fill the major drainages. 
Outcrops are scarce throughout the quadrangle except in areas of high relief. The following 
summary of the Livengood quadrangle geology is derived from the geologic base map compiled 
during an AMRAP study of the quadrangle (Weber et al., 1992).

The quadrangle lies within a structurally deformed block between the Tintina fault system 
to the north and the Denali fault system to the south. The dominant structural orientation is 
northeast-southwest. The major faults are thrusts and strike-slip splays of the Tintina fault zone. 
Two of these faults, the Victoria Creek and Beaver Creek faults, divide the quadrangle into three 
unique rock assemblages.

The rocks north of the Victoria Creek fault belong mostly to the Rampart group. The 
Rampart group includes Mississippian to Triassic ocean basin rocks, mafic igneous rocks, and 
associated argillite, chert, graywacke, shale, and limestone. The Precambrian and Paleozoic 
sedimentary rocks in the northeastern part of the quadrangle are remnants of ancestral North 
America, and are predominantly grit, phyllite, quartzite, slate, and limestone.
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The rocks between the Victoria and Beaver Creek faults are mostly Cretaceous turbidites 
of the Wilber Creek unit, and represent the remains of a Mesozoic flysch basin. Precambrian and 
Paleozoic chert, dolomite, shale, argillite, and associated Precambrian and Cambrian mafic and 
ultramafic rocks also crop out in this region and may be a remnant of ancestral North America.

Precambrian and Paleozoic metamorphic and sedimentary rocks underlie the area south of 
the Beaver Creek fault. The Fairbanks schist is the dominant unit and consists of greenschist 
facies muscovite-chlorite schist, quartzite, and phyllite. The Fairbanks schist is the metamorphic 
core of the Yukon-Tanana Upland. The overlying Precambrian and Paleozoic sedimentary rocks 
are predominantly argillite, grit, quartzite, graywacke, limestone, phyllite, and slate.

METHODS OF STUDY

Sample Collection

Rock samples were collected at 1844 sites (Plates 1-4). The average sampling density 
was about one sample per 3 square miles. No samples were collected in the inch-to-mile scale 
quadrangles A-4 and D-4 because of the lack of outcrop exposure in the Yukon and Minto flats. 
On plates 1-4, the sample locations are labeled. Where samples were collected too close together 
to be differentiated at the map scale, the sample labels were separated by a slash and assigned to 
a single map location. In such cases, if labels share the same prefix, only the first label at a 
location retains the prefix and subsequent entries consist only of their unique label parts, for 
example, 88KW028/048B/67CH271/272/275. Continuous sequences of labels are shown with 
hyphens, for example, LA1062R1-7.

Sample Media

Samples of both unaltered and altered and/or mineralized rocks were collected where 
possible. Rock samples were crushed and pulverized to minus 0.15 mm with ceramic plates.

Analyses of unaltered, unmineralized rock samples provide background geochemical data 
for individual rock units. Analyses of altered or mineralized rocks may provide useful 
geochemical information about the major- and trace-element assemblages associated with 
mineralized systems.

Sample Analysis 

Direct-current arc emission spectrographic method:

The rock samples were analyzed for 35 elements using a semiquantitative, direct-current 
arc emission spectrographic method (Grimes and Marranzino, 1968). The elements determined 
and their lower limits of determination are listed in Table 1. Spectrographic results were 
obtained by visual comparison of spectra derived from the sample against spectra obtained from 
standards made from pure oxides and carbonates. Standard concentrations are geometrically 
spaced over any given order of magnitude of concentration as follows: 100, 50, 20, 10, etcetera. 
Samples whose concentrations are estimated to fall between those values are assigned values of 
70, 30, 15, and so forth. The precision of the analytical method is approximately plus or minus 
one reporting interval at the 83 percent confidence level and plus or minus two reporting



intervals at the 96 percent confidence level (Motooka and Grimes, 1976). Values determined for 
major element concentrations (calcium, iron, magnesium, phosphorous, sodium, and titanium) 
are given in weight percent; all other concentrations are given in parts per million (ppm, or 
micrograms/gram). Spectrographic data for rock samples from the Livengood quadrangle are 
listed in Table 6 .

Atomic absorption spectrometric method:

The samples were analyzed using an atomic absorption spectrometric method (O'Leary 
and Viets, 1986) by F. W. Tippitt, R. J. Fairfield, and Z. A. Brown. The elements determined 
and the corresponding lower limits of determination are listed in Table 2. Results of these 
analyses are listed in Tables 6 and 9.

Inductively coupled plasma-atomic emission spectrometric (ICP-AES) method:

A subset of the total samples were analyzed for 40 elements using inductively coupled 
plasma-atomic emission spectrometrometry (Briggs, 1990, p. 83-91; Lichte et al, 1987, p. Bl- 
B10). The elements analyzed and the limits of determination are listed in Table 3; results of 
these analyses are listed in Table 7. Some samples were analyzed for major element oxides 
using the ICP-AES method described by Jackson et al. (1987, p. Gl-23). These data are listed in 
Table 10.

X-ray fluorescence spectrometric methods:

Major oxides were determined for 108 samples using a wavelength dispersive x-ray 
fluorescence spectrometric method (Taggart et al., 1990, p. 166-172; Taggart et al., 1987, p. El- 
El 9). Oxides determined and the limits of determination are listed in Table 4. Data are listed in 
Table 8.

Energy dispersive x-ray fluorescence spectrometric analyses were performed on 22 
samples for 12 elements (Nb, Rb, Sr, Zr, Y, Ba, Ce, La, Cu, Ni, Zn, and Cr). The limits of 
determination for these elements are listed in Table 5; data are listed in Table 9.

Miscellaneous methods:

Potentiometric titration analysis of FeO and coulometric titration analysis of CC>2 were 
performed on 17 samples. These methods are described in Arbogast (1990, p. 68-72, 139-145). 
Analytical results are listed in Table 10.

H2O- was determined on 17 samples by the weight loss of the samples at 110°C. H2O+ 
was calculated as the difference between total water, previously determined by Karl Fischer 
titration (Norton and Papp, 1990, pp 73-82), and the H2O- concentration. These data are listed in 
Table 10.



ROCK ANALYSIS STORAGE SYSTEM

Analytical results were entered into a computer-based file called the Rock Analysis 
Storage System (RASS). The data base contains descriptive geological information and 
analytical data. All or a portion of the data base may be retrieved and converted to a binary form 
(STATPAC) for computerized analysis or publication (VanTrump and Miesch, 1977).

DESCRIPTION OF DATA TABLES

Tables 6-10 list the results of analyses of the rock samples. The USGS-assigned sample 
labels are listed in column one of the tables. The sample numbers correspond to the labels shown 
on the sample location maps (Plates 1-4). Column headings in which the letter "s" is listed 
below the element symbol indicates data produced by the emission spectrographic method; "aa" 
indicates atomic absorption analyses; "edxrf" indicates energy dispersive x-ray fluorescence 
spectrometric analyses; "i" indicates inductively coupled plasma-atomic emission spectrometric 
analyses; "t" indicates potentiometric titration analyses; "dif indicates difference calculation 
between total water, previously determined by Karl Fischer titration, and the H2O- 
concentration; "wl" indicates weight loss of sample at 110°C; and "c" indicates coulometric 
titration analyses. The letter "N" in the tables indicates that a given element was not detected at 
the lower limit of determination listed for that element in Tables 1-5. If an element was detected 
but the concentration was below the lowest reporting value, a "less than" symbol (<) occurs in 
the table in front of the lower limit of determination for that element. The symbols "N" and the 
"less than" symbol (<) are not distinguished in ICP and XRF analyses. If an element was 
observed but was above the highest reporting value, a "greater than" symbol (>) occurs in front 
of the upper limit of determination. The symbol"--" indicates the element was excluded from 
the analyses. Table 6 lists the general rock types according to RASS code. Rock types 
corresponding to the code numbers designated in the rock code column of Table 6 are:

Rock Type

11 unidentified rock
12 sedimentary rock
13 metamorphic rock
14 igneous rock
16 conglomerate
17 sandstone
18 siltstone
19 claystone
20 shale
21 limestone or dolomite

24
25
28
29
30
31
32
34
35

schist 
quartzite 
phyllite or slate 
felsic igneous 
intermediate igneous 
mafic igneous 
ultramafic igneous 
chert or jasperoid 
other
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TABLE 1: Limits of determination for the spectrographic analysis of rock samples based on a 10
mg sample.
(Lower determination limit - LDL; Upper determination limit - UDL)

Element LDL UDL

Calcium (Ca) 0.05 20
Iron (Fe) 0.05 20
Magnesium (Mg) 0.02 10
Sodium (Na) 0.2 5
Phosphorous (P) 0.2 10
Titanium (Ti) 0.002 1

	(PPM) (PPM)

Silver (Ag) 0.5 5,000
Arsenic (As) 200 10,000
Gold (Au) 10 500
Boron (B) 10 2,000
Barium (Ba) 20 5,000
Beryllium (Be) 1 1,000
Bismuth (Bi) 10 1,000
Cadmium (Cd) 20 500
Cobalt (Co) 5 or 10 2,000
Chromium (Cr) 10 5,000
Copper (Cu) 5 20,000
Gallium (Ga) 5 500
Germanium (Ge) 10 100
Lanthanum (La) 20 or 50 1 ,000
Manganese (Mn) 10 5,000
Molybdenum (Mo) 5 2,000
Niobium (Nb) 20 2,000
Nickel (Ni) 5 5,000
Lead (Pb) 100 10,000
Scandium (Sc) 5 100
Tin(Sn) 10 1,000
Strontium (Sr) 100 5,000
Thorium (Th) 100 2,000
Vanadium (V) 10 10,000
Tungsten (W) 20 or 50 10,000
Yttrium (Y) 10 2,000
Zinc (Zn) 200 10,000
Zirconium (Zr) 10 1,000

10



Table 2: Determination limits for elements analyzed using atomic absorption spectrometry (in
PPM).
(Lower determination limit - LDL; Upper determination limit - UDL)

Element LDL UDL

Arsenic (As) 10 2,000
Gold (Au) .005
Bismuth (Bi) 1 1,000
Cadmium (Cd) 0.1 100
Copper (Cu) 5 1,000
Lead(Pb) 5 1,000
Antimony (Sb) 2 1,000
Zinc (Zn) 5 2,000

11



Table 3: Determination limits for elements determined using inductively coupled plasma-atomic
emission spectrometry
(Lower determination limit - LDL)

Element

Aluminum (Al) 0.005
Calcium (Ca) 0.005
Iron (Fe) 0.005
Magnesium (Mg) 0.005
Potasium (K) 0.05
Sodium (Na) 0.005
Phosphorous (P) 0.005
Titanium (Ti) 0.005

	(PPM)

Silver (Ag) 2
Arsenic (As) 10
Gold (Au) 8
Boron (B) 10
Barium (Ba) 1
Beryllium (Be) 1
Bismuth (Bi) 10
Cadmium (Cd) 2
Cerium (Ce) 4
Cobalt (Co) 1
Chromium (Cr) 1
Copper (Cu) 1
Europium (Eu) 2
Gallium (Ga) 4
Lanthanum (La) 2
Lithium (Li) 2
Manganese (Mn) 4
Molybdenum (Mo) 2
Niobium (Nb) 4
Neodymium (Nd) 4
Nickel (Ni) 2
Lead (Pb) 4
Scandium (Sc) 2
Tin (Sn) 10
Strontium (Sr) 2
Tantalum (Ta) 40
Thorium (Th) 4
Uranium (U) 100
Vanadium (V) 2
Yttrium (Y) 2
Ytterbium (Yb) 1
Zinc (Zn) 2

12



Table 4: Concentration ranges for oxides determined using wavelength dispersive X-ray 
flourescence spectrometry

Oxides LDL UDL

SiO2 0.10 99.0
A12O3 0.10 28.0
Fe2O3 0.04 28.0
MgO 0.10 60.0
CaO 0.02 60.0
Na2O 0.15 30.0
K2O 0.02 30.0
TiO2 0.02 10.0
P2O5 0.01 15.0

Table 5: Determination limits for elements determined using energy-dispersive X-ray 
fluorescence spectrometry (in PPM)

(Lower determination limit - LDL; Upper determination limit - UDL)

Element

Barium (Ba)
Cerium (Ce)
Chromium (Cr)
Copper (Cu)
Lanthanum (La)
Niobium (Nb)
Nickel (Ni)
Rubidium (Rb)
Strontium (Sr)
Yttrium (Y)
Zinc (Zn)
Zirconium (Zr)

LDL

5
5
20
2
2
10
5
2
2
2
2
2

UDL

4,000
500
4,000
1,000

500

2,000
2,000
500
1,000

13
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorplion analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

la
ska

(s - spectrographic analyses; 
aa - atom

ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)

S
a
m

p
le

 ID

6
8
W

R
2
2
8

6
8
W

R
2
2
9

6
8

W
R

2
3

1
6

8
W

R
2

3
2

A

6
8

W
R

2
3

2
B

6
8
W

R
2
3
3

6
8

W
R

2
3

5
6

8
W

R
2

3
6

6
8

W
R

2
3

8
B

6
8

W
R

2
3

9
B

6
8
W

R
2
4
0

6
8

W
R

2
4

1
A

6
8

W
R

2
4

2
6
8
W

R
2
4
5

6
8

W
R

2
4

6
A

6
8
W

R
2
4
7

6
8
W

R
2
4
8

6
8
W

R
2
4
9

6
8
W

R
2
5
0
B

6
8

W
R

2
5

1
A

6
8
W

R
2
5
1
B

6
8

W
R

2
5

2
6
8
W

R
2
5
3

6
8
W

R
2
5
4

6
8

W
R

2
7

2
A

6
8
W

R
2
7
3
B

6
8
W

R
2
7
4

6
8
W

R
2
7
5

6
8
W

R
2
7
6

6
8
W

R
2
7
7
B

6
8
W

R
2
7
8

6
8
W

R
2
7
9

6
8

W
R

2
8

0
A

6
8

W
R

2
8

1

Lab. T
a
g
#

C
H

J3
0

7
C

H
J3

0
8

C
H

J3
0

9
C

H
J3

1
0

C
H

J321
C

H
J31 1

C
H

J3
1
2

C
H

J3
1

3
C

H
J3

1
4

C
H

J3
1

5
C

H
J3

1
6

C
H

J3
1

7
C

H
J3

1
8

C
H

J3
1

9

C
H

J1
9

3
C

H
J1

9
4

C
H

J1
9

5
C

H
J1

9
6

C
H

J1
9

7

C
H

J1
9

8
C

H
J2

2
9

C
H

J1
9

9
C

H
J2

0
0

C
H

J201

C
H

J2
0
2

C
H

J2
0

3
C

H
J2

0
4

C
H

J2
0

5
C

H
J2

0
6

C
H

J2
0

7
C

H
J2

2
8

C
H

J2
0

8
C

H
J2

0
9

C
H

J2
1

0

L
a
titu

d
e

6
5
 32 0

8
6

5
 38 2

9
6
5
3
8
 19

6
5
3
8
 12

6
5
3
8
 12

6
5

 3
8
 0

5
6

5
 37 48

6
5

 40 0
6

6
5

 4
0
 22

6
5
 41 0

5
6

5
 38 3

9
6
5
 38 1 3

6
5
3
8
 17

6
5
 2

0
 2

2

6
5
1
7
4
1

6
5
1
7
5
0

6
5

1
8

0
3

6
5
 2

0
 5

6
6

5
2

2
 18

6
5

2
1

 4
0

6
5

2
1

 4
0

6
5

 2
4
 0

0
6

5
 2

4
 3

3
6

5
 2

4
 52

6
5

 45 42
6

5
 4

6
 52

6
5

 47 4
3

6
5

 48 0
5

6
5

 4
5
 0

4

6
5

 45 0
9

6
5

 3
0
 0

0
6
5
 45 3

9
6

5
 45 47

6
5
 4

6
 32

L
o

n
g

itu
d

e

1
4
7
5
2
2
1

147 1
4

4
8

147 1
4

2
3

147 14 13

1
4

7
1

4
1

3
1
4
7
1
4
0
3

147 1
3

3
7

147 1
3
0
2

1
4

7
1

1
 3

9

1
4

7
1

4
2

5
1
4
7
2
0
4
6

1
4
7
2
0
5
1

1
4

7
1

9
5

7
1
4
7
4
9
0
2

1
4

7
5

5
 10

1
4

7
5

5
2

1
1
4
7
5
6
2
1

1
4
7
5
8
0
2

1
4

7
5

5
5

5

1
4

7
5

4
4

0
1

4
7

5
4

4
0

1
4
7
5
4
1
1

1
4

7
5

4
0

8
1
4
7
5
4
2
1

1
4

7
0

1
 50

1
4

7
0

0
4

4
1

4
7

0
0

5
7

1
4

7
0

1
 02

1
4
7
2
6
5
2

1
4

7
2

7
1

3
1

4
7

3
0

0
0

1
4

7
2

8
3

0
1

4
7

2
8

4
7

1
4

7
2

9
4

8

R
o
ck

C
o
d
e

11111111111111111111111111111111111111111111111111111111111111111111

(%
)

C
as510310

0
.0

5
>

2
0

57
0

.0
7

0
.1

5
32

0
.0

7
<

0
.0

5

N
0

.0
5

<
0

.0
5

N>
2
0

0
.1

5
<

0
.0

5
10

0
.0

5
<

0
.0

5

0
.52

<
0

.0
5

10231
0
.0

5
<

0
.0

5
<

0
.0

5

(%
)

F
es7151010521010

0
.5

1010223221515
0.1215
2
050.115151157771015

0.5

(%
) 

(%
)

M
g 

N
a

s 
s

355522570.22721.5
1.5112220
.3251.51330
.5

1072222
0
.1

5

(%
) 

(%
)

P 
Ti

s 
s0.5
>1>110.2
0.2
>110.1

0.5
0

.7
0.5
0.5
0.5

0
.5511

0.01

0.2
0

.7
>1
0

.5
0

.3

0
.710.1

0
.7

0
.7

0
.5

0
.7111

(p
p

m
)

AgsNNNNNNNN7NNNNNNNNNNNNNN
<0.5

N
<0.5

NNNN
<0.5

NNN

(ppm
)

A
ssNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

(ppm
)

A
usNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

(ppm
)

Bs20
<10
101015N101010

100
N<10
50
100

<10
50
100
100
N30

150
1050

100

100
150
50202020
100
150
150
30

(ppm
)

B
as

1000
500

>5000
700

500
300
5000

>5000
500

1000
<20
500
700
1000

1500
1000
3000
3000
100

700
1500
500
1000
5000

1000
2000
300

2000
1000

2000
3000
1000
700
1000

(ppm
)

B
esN<1<1NNNNNN<1NN<11N<1<11NN1N<11.5N1NNN11<11N

(ppm
)

BisNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

(ppm
)

C
dsNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

(ppm
)

C
os15501530<5<57050N3030151010NN1030NN15705N2020N701510101515N

(ppm
)

C
rs200

50N500

1550
200
200
<10

200
<10
150
30
100

3020
200
200
1030

200
503020

150
200
10

700
700

100
200
150
300
10

(ppm
C

us507030
100

<510
150
100
1550N<5N20<5550

100
N10307015<550

100
5030301570503015

26



T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
) 

(ppm
)

Sam
ple ID 

La 
M

n 
M

o 
N

b 
Ni 

Pb 
Sb 

Sc 
Sn 

Sr 
Th 

V 
W

 
Y 

Zn 
Zr 

A
u 

A
s 

Bi 
C

d 
Sb 

Zn
s 

s 
s 

s
s
 

s 
s 
s
s
s
s
s
s
s
 

s
s
a
a
a
a
a
a
a
a
a
a
a
a

68W
R

228
C

Q
V

A
/D

O
O

Q

C
Q

VA/D
O

Q
 -i

W
U

 ¥
 »

 
1 

»
*
_

\_
*
£

_
n

C
Q

V
A

/D
O

Q
O

Q

C
Q

VA/D
O

Q
Q

W
R

 
^flR

6
8
W

R
2
4
0

68W
R

241A
C

Q
V

A
/D

O
/1

O

68W
R

245

68W
R

246A
68W

R
247

68W
R

248
U

O
V

V
 F

lt^
H

x
J

68W
R

250B

68W
R

251A
£

Q
\A

/D
Q

C
 1 Q

*
J
(
J
 V

 V
 
P

it
.
 O

 T

68W
R

274
68W

R
275

C
Q

\A
/D

O
7

C

C
Q

V
A

/D
O

7
Q

68W
R

280A
fiO

V
A

/R
Q

O
I

N
 

5070NN30NNNN2070N70No
w

7070NN705050NNo\-»

NNN70207050N
l

1000 
1500
1000
1500

150
300
1000
1000
150

2000
1500
200
200
200

300
200
500
700
50

500
700

2000
300
100

1000
3000
150

2000
700

700
700
1000
3000

t;n

N
 NNNNNNNNNNNNNNNNNNNNNN10NNNNNNNNNN
l

N
 

2
0 an

<
2
0

NN2
0

<
2
0

NN2
0NNNNNN<
2
0

NN
<

2
0

7
0NNNNNNN<20N<20

<20
N

l

3
0
 

2
0N5
0N75
0

5
0N5
0

5
0

2
010

 anN<
5

5
0

5
0N750 an

2
0N5
0

7
0N1
5
0

2
0
0

10

7050 an

fin

10 

15
1010N1010NN20N15N2010N2020N10 anN2
015

 an

5
0N10

5
0

2
0

2
015Nl

N
 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
l

30o
n

2
05
055 an

5
0N2
0715710N5 an

 anN7 an

 an

1010

2
0

 an

<
5

5
0

2
0

2
0

2
0

2
0

2
0

^
5

N
 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

500 
150

1000
700N
1000
300
500NNN200
<100
<100

NNN
<100
300N
<100
500NN

<100
100
NN

<100

<100
<100
100

<100
^m

n

N
 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

200 
300
70
300

200
30

200
200
10

300
150
100
50707050

200
200

50
150
c
n
n

50

300
500
50

300
200

70
500
150
150
1Fin

N
 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

30 
507020101520 an

5
0

 an

5
015

2
0N2
0

 ao

5
0N15

 an

5
0

 an

2
0 an

5
0

2
0

7
0

 an

 an

 an

m

NNNNNNNNNNNNNNNNNNNNNNNNN300
NNNN200NNN

100
2
0
0

2
0

0
7
0

5
0

5
0

100
100
3

0
0

150
150
2

0
0

3
0

0
150

5
0

0
1
0
0
0

2
0
0

3
0

0

5
0

0
150
3

0
0

>
1

0
0

0
 

--

100

150
2
0
0

2
070

2
0

0

3
0

0
2

0
0

2
0

0
150
Fin

27



T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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T
able 6 (continued): 

R
esults of spectrographic and atom

ic absorption analyses of rock sam
ples, Livengood quadrangle, A

laska
(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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R
esults of spectrographic and atom

ic absorption analyses of all rock sam
ples, Livengood quadrangle, A
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(s - spectrographic analyses; 

aa - atom
ic absorption analyses)
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