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INTRODUCTION

A regional geochemical reconnaissance study was made of the Killik River
and Chandler Lake 1° x 3° topographic quadrangles, Alaska as part of the
Alaska Mineral Resource Assessment Program (AMRAP). Presented herein is a
description of the technique used for collecting and analyzing the geochemical
samples, and the chemical analysis data.

Shown in figure 1, both quadrangles are between 68° and 69° North latitude.
Killik River extends from 153° to 156° West longitude and is bordered on the
east by Chandler Lake from 150° to 153°. The southern boundary of both
quadrangles is approximately along the Brooks Range divide. Samples were
collected only in the mountainous parts of the quadrangles, from the southern
boundary north to approximately 68°25' North latitude. Sampling was begun in
the west and was completed eastward to Alapah Mountain, approximately 150°50'
West longitude. Field camps were located at Ivotuk (Lisburn wells) airstrip
approximately 2 km west of Ivotuk Hills at 155°46' W., 68°29' N. from June 28,
1981 to July 22 and at the village of Anaktuvak Pass from July 23 to July 31.

SAMPLE MEDIA SELECTION

Stream-transported sediments were chosen to provide as much compositing
as possible. Two types were taken, the minus-30-mesh stream sediment and the
nonmagnetic fraction of the heavy-mineral concentrate of the stream sediment.
The minus-30-mesh stream sediment provides a geochemical cross section of the
mechanically transported components of the drainage basin. It's composition
is controlled mainly by the major geologic units. Minor components, such as
an economic mineral deposit, can be seen in this media, but their influence
is subject to significant dilution by the large amount of material from the
major units.

The nonmagnetic fraction of the heavy-mineral concentrate is used to
prevent excessive dilution of ore-elements by ordinary rock minerals. Many of
the ore minerals of an ore deposit are transported as detrital material that
are mechanically resistant and of high specific gravity. They are concentrated
in the field by panning, and later in the laboratory by heavy-liquid and
magnetic separation.

SAMPLE COLLECTION

Within an area of approximately 9220 km2, 436 sites were sampled to give
a density of 1 site/21 km#. Generally, first-order streams of 2 to 5 km
length draining basins as large as a 10-km? area were sampled to provide a
stream-sediment and a panned heavy-mineral concentrate. Both were passed
through a 2-mm screen. A 40-cm diameter gold pan filled approximately two-
thirds full was panned to approximately 200 grams.

Sites were plotted on the 1:250,000 scale quadrangle maps and assigned a
quadrangle designation prefix (KR for Killik River and CL for Chandler Lake)
and a three-digit consecutive site number. Stream-sediment samples were
assigned an "S" suffix and the heavy-mineral concentrate an "H" suffix.
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FIG. 1. Index map of Killik River and Chandler Lake quadrangles.



SAMPLE PREPARATION AND ANALYSIS

Stream-sediment samples were transported to the U.S. Geological Survey
Anchorage laboratory where the dried minus-30-mesh fraction was mechanically
pulverized to approximately minus-150-mesh. A 10-mg sample was analyzed for
31 elements by emission spectroscopy, Grimes and Marranzino (1968). In
addition to the elements reported in the tabular portion of this report, the
following elements were sought but not detected at the parts per million
detection 1imit shown: As (200), Au (10), Bi (10), Sb (100), Sn (10), and
Th (100). The stream-sediment samples were also analyzed by atomic absorption
spectroscopy for As, Au, Cd, Cu, Sb, and In.

The panned heavy-mineral concentrate samples were transported to Denver,
Colo. Following drying and sieving to minus-30-mesh; a density separation
using bromoform, a liquid of specific gravity 2.80 to 2.89, separated the
heavy minerals from the floated quartz, feldspar, clay, and other low-density
minerals. Further separation on the basis of magnetic susceptibility was made
using a Frantz Isodynamic Magnetic Separator. A forward slope of 25° and a
side slope of 15° with a current of 0.7 amperes gave two fractions: (1), HM,
magnetic, containing magnetite, ilmenite, chromite, amphiboles, pyroxenes,
epidote, and olivine; and (2), HN, nonmagnetic, containing most of the sulfide
minerals and secondary minerals of the base metals along with barite, apatite,
zircon, and rutile. The nonmagnetic fraction was split, one part for
microscopic mineral identification and the other hand-ground to provide a 5-mg
sample for emission spectrographic analysis similar to that used for stream
sediments.

The heavy-mineral concentrate samples from the Chandler Lake quadrangle
were lost in transport to Denver; therefore, their analysis was not possible.

DATA STORAGE AND PROCESSING

The emission spectrographic analytical results for the minus-30-mesh
stream sediment and the nonmagnetic fraction of the heavy-mineral concentrates
along with the latitude and longitude of the sample site are presented on the
following pages. An entry of "N" indicates the element was not detected. The
detection 1imits of the analytical method for stream-sediment samples are given
in table 1. The detection Timits for the nonmagnetic fraction of the heavy-
mineral concentrates are twice those of stream sediments because the sample
size is one-half as large.

The analyses, along with the latitude and longitude, were entered in the
U.S. Geological Survey computerized Rock Analysis Storage System (RASS),
VanTrump and Miesch (1977).
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Table 1.--Detection limits in parts per million for stream sediments
determined by emission spectrographic method

Element Detection Element Detection Element Detection
Timit Timit Timit
Ag 0.5 Cr 10 Sc 5
As 200 Cu 5 Sn 10
Au 10 La 20 Sr 100
B 10 Mn 10 Th 100
Ba 20 Mo 5 v 10
Be 1 Nb 20 W 50
Bi 10 Ni 5 Y 10
Cd 20 Pb 10 In 200
Co 5 Sb 100 Ir 10
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