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INTRODUCTION

A reconnaissance geochemical investigation was undertaken in the Bristol 

Bay, Ugashik, and Karluk quadrangles, Alaska, during the 1979 and 1980 summer 

field seasons. This investigation is part of the Alaska Mineral Resource 

Assessment Program, established to evaluate the mineral resource potential of 

specific quadrangles of Alaska. This report includes data for 586 

minus-80-mesh (<0.18 mm) stream-sediment and 569 nonmagnetic heavy-mineral- 

concentrate samples (plates 1, 2, and 3), that were collected to aid in the 

mineral evaluation of these quadrangles. Statistical data compiled from the 

analytical results of minus-80-mesh (<0.18 mm) stream sediments and 

nonmagnetic heavy-mineral concentrates are provided in table 3. Analytical 

data from these two sample media are listed in tables 1 and 2.  ,

SAMPLE COLLECTION AND METHODS OF ANALYSIS

Heavy-mineral-concentrate and stream-sediment samples were collected from 

the active channels of streams draining areas of 5 to 16 square kilometers. 

Stream-sediment samples were wet sieved through a 9-mesh (2 mm) stainless 

steel screen at the sample site. The <2 mm fraction of the stream-sediment 

sample was oven dried and sieved through an 80-mesh (0.18 mm) sieve. This 

minus-80-mesh fraction was then ground to minus-150-mesh (<0.1 mm) on ceramic 

plates in a vertical pulverizer and was retained for analysis.

The heavy-mineral concentrates collected at stream sites were initially 

wet sieved to minus-2 mm and panned at the collection site to reduce the 

percentage of light minerals in the sample. The samples were oven dried and 

sieved to minus-20-mesh (<0.83 mm). The minus-20-mesh fraction was separated 

with bromoform, a heavy liquid, into a light-mineral fraction consisting of 

minerals having a specific gravity of 2.86 or less, which was discarded, and a 

heavy-mineral fraction consisting of minerals having a specific gravity



greater than 2.86 From this heavy-mineral fraction a nonmagnetic fraction 

was obtained using a Frantz Isodynamic Magnetic Separator. The resulting 

nonmagnetic heavy-mineral concentrate fraction was split; one fraction was 

saved for microscopic mineral identification, and the other was pulverized 

with a mortar and pestle and was retained for analysis by semi quantitative 

emission spectroscopy.

Stream-sediment samples were analyzed for the 31 elements listed in

Table 3 using a six-step d.c. arc semi quantitative emission spectrographic
/ 

method (Grimes and Marranzino, 1968). In this method, 10 mg of prepared

sample is mixed with 20 mg of pure graphite powder and packed into a 6.35-mm 

diameter preformed graphite electrode and made to arc for 180 seconds using a 

1.5-m Wadsworth mounted grating spectrograph. Photographically recorded 

spectra from the 10 mg sample is visually compared to standard spectra using a
*

20x comparator. Values are reported as the approximate midpoints of gedmetric 

brackets whose boundaries are 0.825-1.211, 1.211-1.77, 1.77-2.61, 2.61-3.83, 

3.83-5.62, 5.62-8.25, etc. In addition, atomic absorption spectrophotometry 

was used to determine copper, lead, and zinc in stream-sediment samples. The 

method used a nitric acid digestion of one-gram samples which were then 

analyzed by atomic absorption (Ward and others, 1969).

The nonmagnetic heavy-mineral-concentrate samples were also analyzed with 

the emission spectrograph for the determination of the 31 elements listed in 

table 3. The method of analysis was as described by Grimes and Marranzino 

(1968), except that the following modification was made to eliminate the 

spectral interferences produced by high iron concentration. Five mg of 

prepared sample were mixed with 20 mg of pure graphite powder and 5 mg of pure 

Arkansas quartz. This mixture was packed into a preformed graphite electrode 

and arced under the same conditions as were the stream-sediment samples.



Because the initial sample weight was half that used to produce the standard 

spectra, all values were doubled. Where doubled values fell between midpoints 

they were rounded to the higher midpoint (e.g. 20 ppm x 2 = 40 ppm, reported 

as 50 ppm).

This six-step semi quantitative emission spectrographic method used for 

the analysis of stream-sediment and nonmagnetic heavy-mineral-concentrate 

samples provides repeatability within one reporting interval of the reported 

value approximately 83 percent of the time and within two reporting intervals 

of the reported value approximately 96 percent of the time (Motooka and 

Grimes, 1976).

EXPLANATION OF DATA
/

Summarized statistics of stream-sediment and nonmagnetic heavy-mineral- 

concentrate data are presented in table 3 for the combined data sets from
* ^ 

Bristol Bay, Ugashik, and Karluk quadrangles.

Tables 1 and 2 contain analytical results of the total set of stream- 

sediment (table 2) and heavy-mineral-concentrate (table 1) samples collected 

in the Bristol Bay, Ugashik, and Karluk quadrangles, Alaska. The tables are 

arranged so that column 1 contains the U.S. Geological Survey assigned sample 

numbers. These numbers coincide with the numbers on the sample site maps 

(plates 1-3) except that the maps do not show the BB (Bristol Bay), 

UG (Ugashik), or KA (Karluk) prefixes. Latitude and longitude (in degrees, 

minutes and seconds) are reported- in columns 2 and 3. Columns 4-34, in which 

element headings are preceded by an S., contain all of the semi quantitative 

emission spectroscopy data. The results of atomic absorption analysis for 

copper, lead, and zinc are reported in columns 35-37 (table 2), where the 

element designation in the column heading is preceded by an M.



Element concentrations are given in parts per million, except for iron, 

magnesium, calcium, and titanium, which are recorded in percent. Some of the 

values are reported simply an "N", or are preceded by < or >. The symbol N 

specifies that the element was not detected. The symbol < specifies that the 

element was detected but below the limit of determination. Likewise, the 

symbol > specifies that the detected value was greater than the limit of 

determination.

For stream-sediment samples, the approximate visual lower limits of 

detection for the 31 elements analyzed by semi quantitative emission 

spectroscopy are as follows. The lower limits for those elements reported in 

percent are iron and calcium, 0.05; titanium, 0.002; and magnesium, 0.02. The 

lower limits for those elements reported in ppm are silver, 0.5; beryllium, I; 

cobalt, copper, molybdenum, nickel, and scandium, 5; manganese, gold, boron,
* ' *

bismuth, chromium, lead, tin, vanadium, yttrium, and zirconium, 10; banum, 

cadmium, lanthanum, and niobium, 20; tungsten, 50; antimony, strontium, and 

thorium, 100; and arsenic and zinc, 200. The lower limit of detection for 

atomic absorption analysis of copper, lead, and zinc is 5.0 ppm.

The upper limits of detection for semi quantitative emission spectroscopy 

for stream-sediment samples are as follows. The upper limits for those 

elements reported in percent are iron and calcium, 20; titanium, 1; and 

magnesium 10. The upper limits for those elements reported in ppm are 

scandium, 100; gold and cadmium, 500; beryllium, bismuth, lanthanum, tin, and 

zirconium, 1,000; boron, cobalt, molybdenum, niobium, thorium, and yttrium, 

2,000; manganese, silver, barium, chromium, strontium, and nickel, 5,000; 

arsenic, antimony, tungsten, vanadium, and zinc, 10,000; and copper and lead, 

20,000.



The upper and lower limits of detection for semi quantitative emission 

spectroscopy for heavy-mineral-concentrate samples are double those for stream 

sediments. As stated previously, values are doubled because 5 mg of sample is 

analyzed. Doubled values occurring between midpoints were rounded to the 

higher midpoint.
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