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ANALYSES OF STREAM SEDIMENT SAMPLES FROM THE TELLER A-3 

QUADRANGLE, SEWARD PENINSULA, WEST-CENTRAL ALASKA

By 

Reuben Kachadoorian, C. L. Sainsbury, and C. L. Hummel

Introduction

The Teller A-3 lies just south of the village of Teller on western 

Seward Peninsula about 97 kilometres (60 miles) northwest of Nome. It 

is bounded by latitudes 65°15 f N. and 65°00 f N. and longitudes 166°00' 

W. and 166 0 30' W. (Plate 1). The Nome-Teller road not shown on Plate 1 

crosses the quadrangle in a slightly northwest-southeast direction. 

The town of Teller is located on Port Clarence, an excellent natural 

ship and barge anchorage, and has both regular and charter air services 

with Nome and other villages on the peninsula.

The Teller area is a part of the Seward Peninsula that was covered 

by reconnaissance mineral resource survey by C. L. Sainsbury between 

1967 and 1972 as part of the Heavy Metals Program of the U.S. Geological 

Survey. Although the principal emphasis of the survey was on geology 

at a regional scale (1:250,000), field data were compiled in semi- 

reconnaissance fashion on standard mile-to-the-inch (1:63,360 scale) 

topographic maps, many of which were published (Sainsbury and others, 

1969 and Sainsbury, 1972). Systematic geochemical exploration based on 

bedrock, total stream sediment, and panned concentrate samples was done 

in conjunction with the survey at several places, including the Teller 

A-3 quadrangle.



Only the results for the total stream sediment samples from the 

Teller A-3 quadrangle are discussed in this report. These were first 

analyzed for a selected suite of elements (As, Au, Cu, Hg, Ni, Pb, and 

Zn) using a combination of spectrographic (S), atomic absorption (AA), 

and instrumental (Inst., mercury detector) techniques. The results 

that were believed to be anomalous have been previously reported 

(Sainsbury and others, 1969) and are included in this report as part of 

table 3. The complete results of the analyses for the selected element 

suite are reported here for the first time as part of table 1. In 1973 

all the stream sediment samples from the Teller A-3 quadrangle were 

resubmitted for analyses for a 30-element suite using the Geological 

Survey's semiquantitative six-step spectrographic technique. These 

results have been combined with the earlier partial analyses and 

together with the statistical treatments of them provided by the 

Survey's GEOSUM computer program accompany this report as tables 1 and 

2.

The original map base used for the Open-File report of Sainsbury 

and others (1969) has been retained and included in this report as 

Plate 1. The geology on this map was used for compilation of the 

Teller 1:250,000 scale geologic map (Sainsbury, 1972) with only the 

designations for the map units being changed to indicate Precambrian 

rather than pre-Ordovician ages in the final compilation. In addition 

to the Teller 1:250,000 scale geologic map, Sainsbury f s report 

accompanying his geologic map of the Bendeleben 1:250,000 quadrangle 

should be consulted for his more recent interpretation of the geology 

of Seward Peninsula (Sainsbury, 1974).



Geochemical Survey 

Sample Collection, Preparation, and Analysis

The geochemical survey of the Teller A-3 quadrangle is based on 

analyses of 158 total stream sediment samples. They were collected in 

active stream channels from places chosen to enhance their heavy 

mineral content. After being dried, the samples were sent to the 

temporary summer laboratory of the Survey's Field Services Section in 

Nome. There, the samples were split, one portion being screened to 

minus 80 mesh and analyzed for gold by atomic absorption spectrometry 

by A. L. Meier, R. Miller, and T. Roemer; the entire remaining parts 

of the samples were then sent to the permanent Field Services laboratory 

in Denver.

At Denver the sample splits were hand-picked for oversize material, 

which was discarded, then pulverized whole without screening. Partial 

analyses for arsenic, copper, lead, mercury, nickel, and zinc were made 

by J. Desmond, K. Murphy, R. Vaughn, and Z. Stevenson. The 30-element 

spectrographic analyses of four samples (ACB651-654) were made by 

Carl Forn (pages 20-23, table 1). The remainder of the analyses on 

table 1 were made by G. W. Day.

Computer Printout and Treatment of Analytical Data 

All the analytical results obtained from the sediment samples 

collected in the Teller A-3 quadrangle are listed in table 1. The 

results (S-FE, etc.) are shown in weight percentage (%) or parts per 

million (ppm). The values for the spectrographic analyses are given as



geometric midpoints (0.1, 0.15, 0.2, 0.3, 0.5, 0.7, 1.0, etc.) of 

geometric brackets bounded by values of 0.083, 0.12, 0.18, 0.26, 0.38, 

0.56, 0.83, 1.2, and multiples of these. In the tables the values are 

thus shown as 3.0000%, 700.0000 ppm, etc. and as combinations of these 

with the following letter symbols; N - not detected, L - present but 

less than the value shown, G - greater than the value shown, and B - no 

data. Except for the last, each of these refers to upper and lower 

limits of the analytical determinations. Lower limits of detection 

for analyses by emission spectrographic (S-FE, etc.), atomic absorption 

(AA-Au, etc.), instrumental (INST-HG), and wet chemical (CM-PB, etc.) 

techniques are given below:

Spectrographic (S)

Fe(iron) 
.05%

Mn (manganese) 
10 ppm

B (boron) 
10 ppm

Cd (cadmium) 
20 ppm

La (lanthanum) 
20 ppm

Pb(lead) 
10 ppm

Sr (strontium) 
100 ppm

Zn(zinc) 
200 ppm

Mg (magnesium) 
.02%

Ag (silver) 
0.5 ppm

Ba (barium) 
20 ppm

Co (cobalt) 
5 ppm

Mo (molybdenum) 
5 ppm

Sb (antimony) 
100 ppm

V (vanadium) 
10 ppm

Zr (zirconium) 
10 ppm

Ca (calcium) 
.05%

As (arsenic) 
200 ppm

Be (beryllium) 
1 ppm

Cr (chromium) 
10 ppm

Nb (niobium) 
10 ppm

Sc (scandium) 
5 ppm

W(tungsten) 
50 ppm

Ti (titanium) 
.002%

Au(gold) 
10 ppm

Bi (bismuth) 
10 ppm

Cu(copper) 
5 ppm

Ni (nickel) 
5 ppm

Sn(tin) 
10 ppm

Y (yttrium) 
10 ppm



Atomic Absorption (AA)

As(arsenic) Au(gold) Cu(copper) Ni(nickel) 
10 ppm) 0.02 ppm 10 ppm 5 ppm

Pb(lead) Zn(zinc) 
25 ppm 25 ppm

Instrumental (INST)

Hg (mercury) 
0.01 ppm

Table 2 consists of GEOSUM statistical treatments of analytical 

data for all of the samples and includes frequency distributions and 

histograms for values of individual elements. Some background 

information for these treatments is given on pages 50 and 51 of table 2. 

The histograms are composed of values in decimal numbers to powers of 

10, e.g., 5.0E-01 = S.OxlO""1 = 0.5, 5.0E-02 = 5.0xl02 = 500, etc.;

the x's making up the histograms stand for 1 percent of the total 

number of reported values. The only results not included in the 

statistical treatments are those by wet methods for copper, nickel, 

and lead (CM-CU, CM-NI, CM-PB) which have been inserted on pages 11, 

15, 19, and 23 of table 1, and these and the spectrographic values 

for samples ACB651-654 which have been added on page 23 of table 1.

Results of the Geochemical Survey

In view of the emphasis on anomalous values in the portion of the 

original report covering the results of the geochemical survey of the 

Teller A-3 quadrangle, (Sainsbury and others, 1969), such additional 

metals as have been determined by re-analysis and judged anomalous 

have been combined with those of the Sainsbury report and listed in

5



table 3. In all cases, values were judged anomalous on the basis of 

thresholds reckoned for individual elements (table 4) as suggested by 

Hawkes, H. E., and Webb, J. S., (1962, p. 30-31) for similar small 

populations of samples and data; according to this method, most of 

the anomalies exceeded the 95% percentile of all values for the 

elements indicated.
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Table ty. Modes, means, and threshold values for all elements analyzed in stream sediment 
samples from the Teller A-3 quadrangle, west-central Alaska.

Element

Fe
Mg
Ca
Ti
Mn

Ag
B
Ba
Be
Bi

Co
Cr
Cu
Cu
La

Mo
Nb
Ni
Ni
Pb

Pb
Sb
Sc
Sn
Sr

V
W
y
Zn
Zn

Zr
Au
Hg
As

Analytical 
Method

Emission
Spectrographic

it
it
it

it
it
H
it
it

it
it
n

Chem. (AA)
Emis. spec.

n
n
it

Chem. (AA)
Emis. spec.

Chem. (AA)
Emis . spec .

it
it
it

n
it
it
n

Chem. (AA)

Emis . spec .
Atom, absorp.
Instrumental
Co lor ime trie

Mode (Raage) 
%, ppm

10(3-15)%
2(2-3)%
3(0.5-5)%

>1%
1000(500-2000) ppm

<0 . 5 ppm
100(20-150) ppm
300(150-700) ppm

< 1 ppm
<10 ppm

30(10-50) ppm
70(30-100) ppm
30(15-100) ppm
15(10-30) ppm
20(<20-50) ppm

<5 ppm
<10 ppm

50(20-70) ppm
45(20-55) ppm
15(10-30) ppm

<25 ppm
<100 ppm
30(20-30) ppm
<10 ppm

100(100-300) ppm

200(70-200) ppm
< 50 ppm

30(15-50) ppm
< 200 ppm
70(50-100) ppm

150(100-200) ppm
<0.02 ppm

0.05,0.20(0.02-1.0) ppm
<10 ppm

Geometric 
mean (%, ppm)

8.9%
2.1%
1.6%

 

1085 ppm

< 0.5 ppm
76 ppm

339 ppro
0.74 ppm

 

20 ppm
76 ppm
38 ppm

-
 

<5 ppm
<10 ppm
43 ppm

-
18 ppm

-
-

, 28 ppm
-

159 ppm

148 ppm
-

26 ppm
"

  69 ppm

155 ppm
-

0.17 ppm"

Threshold 
(n.d.-not determined)

n.d.
n.d.
n.d.
-

3000 ppm

n.d.
200 ppm

1000 ppm
2 ppm
n.d.

50 ppm
150 ppm
100 ppm
40 ppm

100 ppm

n.d.
n.d.

100 ppm
60 ppm
30 ppm

n.d.
n.d.

30 ppm
n.d.

300 ppm

200 ppm
n.d.
50 ppm
n.d.

100 ppm

200 ppm
n.d.

0.15?, 1.0 ppm
30 ppm


