
521

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

ANALYSES OF STREAM-SEDIMENT AND ROCK SAMPLES 

FROM ST. LAWRENCE ISLAND, ALASKA: 1966-1971

By

William W. Pattern, Jr., and Bela Csejtey, Jr.

Open-file report 

1972

This report is preliminary 
and has not been edited or 
reviewed for conformity with 
Geological Survey standards



Analyses of stream-sediment and rock samples from 

St. Lawrence Island, Alaska: 1966-1971

By 

William W. Patton, Jr., and Be"la Csejtey, Jr.

INTRODUCTION

Reconnaissance geologic mapping and geochemical sampling of St. 

Lawrence Island (fig. 1) were carried out during the period 1966-1971 

as part of a broad program to assess the mineral resources of the Bering 

Sea shelf. Preliminary results of these investigations have been made 

available through published and open-file reports (Patton and Dutro, 

1969) (Patton and Csejtey, 1970, 1971a, 1971b) (Csejtey, Patton, and 

Miller, 1971). The purposes of this report are: 1) to summarize signi­ 

ficant results of the 1971 geochemical sampling program, and 2) to present 

a summary of the analyses and statistics for all stream-sediment samples 

collected from St. Lawrence Island during the period 1966-1971 (figs. 2, 

3, 4, and table 2).

RESULTS OF GEOCHEMICAL SAMPLING 1971 

Suspected ultramafic body at Akeftapak Bay

Stream-sediment sampling and marine dredging strongly suggest that 

an ultramafic mass lies buried beneath a thin cover of unconsolidated 

deposits at Akeftapak Bay on the north coast of St. Lawrence Island 

(fig. 5). Onshore, the presence of the ultramafic body is indicated by 

the anomalously high chromium content in sediment samples from streams 

draining the coastal plain south of Akeftapak Bay. Three samples collected 

along the lower course of Ikoygak Creek contain chromium concentrations of 

5,000 ppm (parts per million) or greater (fig. 3, table 2). Offshore, the
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presence of the ultramafic mass is suggested by the abundance of ultramafic 

rock debris in gravel samples dredged from the bottom of Akeftapak Bay by 

C. H. Nelson and D. M. Hopkins (oral commun., 1972) (fig. 5). More than 

75 percent of the coarse fraction in these samples consists of serpentinized 

harzburgite. Chromium values, determined by semiquantitative spectrographic 

analyses, for five samples of the harzburgite range from 2,000 to 10,000 ppm,

The suspected ultramafic mass appears to lie on strike with a belt of 

gabbro, diabase, and siliceous mudstone of Permian and Triassic(?) age 

which can be traced in outcrop northwesterly across the island from 

Powooiliak Point on the south coast to the inner edge of the coastal plain 

along the north coast (Patton and Csejtey, 1971b). The association of 

ultramafic rocks with mafic intrusives and siliceous sediments suggests 

that this belt may constitute a heretofore unrecognized ophiolite trend. 

The only other occurrence of ultramafic rock found on St. Lawrence Island 

is a small block of harzburgite along a fault zone in Cretaceous volcanic 

rocks near Boxer Bay. 

Nepheline syenite near Siknik Cape

Nepheline syenite intrusive rock was discovered near Siknik Cape on 

the south-central part of St. Lawrence Island during the summer of 1971 

(fig. 6). Float and frost-riven rubble of this alkaline plutonic rock are 

sparsely distributed over a 30 square-mile area in the flat, lake-dotted, 

tundra-covered lowland between Koozata Lagoon and 170° W. long. The 

nepheline syenite occurs as small bodies within a large Cretaceous plutonic 

complex made up chiefly of quartz monzonite. Exposures of the nepheline 

syenite were found at two localities (fig. 6): 1) 6 miles northeast of 

Siknik Cape on a small creek draining into Koozata Lagoon, and 2) 11 miles



Figure 6 . Location of nepheline syenite exposures > 
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northeast of Siknik Cape on the west shore of a large unnamed lake. At 

both localities the exposed rock is reduced to rubble and intrusive rela­ 

tionships are obscure. However, the general impression gained from a 

careful examination of the rubble fragments is that the nepheline syenite 

is intruded by the quartz monzonite.

Chemical analyses for two samples of the nepheline syenite are given 

in table 1. 

Geochemical anomaly on Ongoveyuk River

Anomalous amounts of Pb, Zn, and Ag were found in sediment samples 

collected in 1971 from a small tributary of the Ongoveyuk River in the 

east-central part of St. Lawrence Island. Out of a total of 13 samples 

collected along a 1-mile stretch of the tributary, eight have lead values 

of 100 to 500 ppm, five have zinc values of 200 to 700 ppm, and six have 

silver values of .5 to 1.5 ppm (see fig. 4, and table 1, samples 607-618 

and 625), The tributary appears to flow along the faulted contact of 

granitic rocks of Cretaceous age and carbonate rocks of Paleozoic age. 

No sulfides other than pyrite were found in the few bedrock exposures that 

occur along this stretch of the tributary.

ANALYSES OF STREAM-SEDIMENT SAMPLES

Analytical data for 659 stream-sediment samples from St. Lawrence 

Island are presented in table 2 at the end of the report. These data 

include all samples collected from the beginning of the investigation on 

St. Lawrence Island in 1966 to the completion of field work in 1971. The 

significant results of this sampling program prior to 1971 have been 

summarized in published and open-file reports (Patton and Csejtey, 1970, 

1971a, 1971b).



Table 1. Chemical data for nepheline syenite 

from Siknik Cape area, St. Lawrence Island

Rapid rock chemical analyses (weight percent) 

	1 2

Si02 54.0 54.4

A1203 21.3 23.1

Fe£03 2.1 1.2

FeO .60 .76
MgO .25 .09
CaO 4.4 2.2
Na20 4.7 6.6

K20 9.0 9.1

H2CH- 1.6 1.2

H20- .13 .16

TiO. .44 .23

.07 .02

MhO .15 .11 
C02 .52 .10

F .42 .09
2/3/ Semiquantitative spectrographic analyses (ppm)   

Be 7 3
Cu L.7 2
Mo 5 10
Nb 20 N
Pb 200 150
Y 100 50
Zr 500 150
Ce 500 300
Ga 30 30
Li 700 L200
Yb 7 3
Nd 150 100

Sample 1. 11 mi. NE of Siknik Cape on west shore of unnamed lake. 
Sample 2. 6 mi. NE of Siknik Cape near east shore of Koozata Lagoon.

Y/Paul Elmore and Leonard Shapiro, analysts
 Semiquantitative analyses results are to be identified with geometric 

brackets whose boundaries are 1.2, 0.83, 0.56, 0,38, 0.26, 0.18, 0.12, 
etc., but are reported arbitrarily as mid-points of these brackets, 
1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. The precision of a reported 
value is approximately plus or minus one bracket at 60% or two brackets 
at 95% confidence.

N = Not detected, at limit of detection
« , L = Detected, but below value shown
  Chris Heropoulos, analyst



The localities of all samples are shown in figures 3 and 4. The 

sampling was distributed over the entire island except for the late 

Cenozoic volcanic areas of the Kookooligit Mountains and the coastal 

plain bordering Koozata Lagoon in the south-central part of the island.

All samples were analyzed for 30 elements by the six-step 

semiquantitative spectrographic method and for gold by the atomic 

absorption method. Results of the spectrographic analysis for antimony, 

cadmium, and gold have been omitted in table 2 because no values above 

the limits of detection were reported.

The semiquantitative spectrographic analyses were done by K. J. Curry, 

Liz MartInez, and R. L. Miller and atomic absorption analyses by R. L. 

Miller, D. G. Murrey, R. Vaughn, R. B. Tripp, H. D. King, and A. L. Meier.

The results of the stream-sediment analyses have been processed by 

means of a computer program known as GEOSUM and are presented in table 2. 

The GEOSUM program is designed primarily for summarizing and tabulating 

geochemical data especially data from semiquantitative spectrographic 

analyses by the laboratories of the U.S, Geological Survey,

The program output consists of: a) a tabulation of the data, b) 

histograms and cumulative frequency distributions, and c) a statistical 

summary which includes geometric means and geometric deviations.

EXPLANATION OF TABLE 2

Analytical results from stream-sediment samples are given in table 2 

as analytical values such as 7.0000 ppm, 10.0000 percent, etc., or as 

qualified values expressed as a letter. These letter codes are N = not 

detected, L = less than specified limit of detection, G = greater than 

value shown, B » no data, H = interference, and T « trace. Note that the



right-most zero digits for each analytical value may or may not be signi­ 

ficant. The precision of semiquantitative spectrographic values is 

approximately plus 100 percent or minus 50 percent. Analyses for gold by 

atomic absorption method are accurate to +100 percent. The specified

limits of detection are as follows:

I/ 21 Specified limits of detection 7  

FE PCT

0.05000

AS PPM

200.00000

CO PPM

5.00000

NI PPM

5.00000

W PPM

50.00000

MG PCT

0.02000

AU PPM

0.02000

CR PPM

5.00000

PB PPM

10.00000

Y PPM

10.00000

CA PCT

0.05000

B PPM

10.00000

CU PPM

5.00000

SC PPM

5.00000

ZN PPM

200.00000

TI PCT

0.00200

BA PPM

20.00000

LA PPM

20.00000

SN PPM

10.00000

ZR PPM

10.00000

MN PPM

10.00000

BE PPM

1.00000

MO PPM

5.00000

SR PPM

100.00000

AG PPM

0.50000

BI PPM

10.00000

NB PPM

10.00000

V PPM

10.00000

  In weight percent and parts per million

2/  Three elements were analyzed for by semiquantitative spectrographic methods

but were not detected in any of the samples. The specified limits of 

detection for these three elements are SB  100, Cd  20, Au  10.

Semiquantitative spectrographic analyses by the U.S. Geological 

Survey are reported as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 

0.1, etc.) of geometric brackets having the boundaries 1.2, 0.83, 0.56, 

0.38, 0.26, 0.18, 0.12, 0.083, etc. The frequency distributions and 

histograms are on logarithmic scales and are computed using these



2.6

3.8

5.6

8.3

3.8

5.6

8.3

12.0

brackets as class intervals, for example:

Reported value (ppm) Limits

1.0 .83 1.2 

1.5 1.2 1.8 

2.0 1.8 2.6 

3.0 

5.0 

7.0 

10,0

On the histograms decimal numbers are shown as powers of 10, for 

example:

7.0E-01 means 7.0 x 10~ or 0.7 

7.0E 00 means 7.0 x 10 or 7.0

7.0E 01 means 7.0 x 10 or 70.0

2 7.0E 02 means 7.0 x 10 or 700,0

3 7.0E 03 means 7.0 x 10 or 7,000.0

The histograms are constructed of X f s, each of which represents 

1 percent of the total number (659) of samples.

The histograms and the statistics given below them are derived only 

from data values within the ranges of analytical determination ("analytical 

values") and the statistics are biased if data values qualified with N, L, 

B, T, or H codes are present. Statistical estimates that are unbiased in 

this regard are given at the end of table 2. The geometric mean is the 

antilogarithm of the arithmetic mean of the logs of the analyses and an 

estimate of "central tendency", or of a characteristic value, of a 

frequency distribution that is approximately symmetrical on a log scale,



and is therefore useful for characterizing many geochemical distributions. 

The geometric mean is not an estimate of geochemical abundance. The 

geometric deviation is the antilogarithm of the standard deviation of the 

logs of the analyses. See USGS Professional Paper 574-B for further 

discussion and USGS Bulletin 1147E, p. 20-23, for further discussion and 

explanation of geometric deviation.
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