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INTRODUCTION

Lower Cook Inlet, Alaska, has been of interest since the mid-19th century for its petroleum potential (Martin, 1905).
The Iniskin-Tuxedni Bay area contains excellent exposures of nearly all of the Mesozoic succession, including
most of the stratigraphic sections that define the interval and the petroleum source rocks that comprise the basin
(Magoon and Anders, 1992). However, an underdeveloped understanding of the Mesozoic petroleum system has
led the Alaska Department of Natural Resources’ Division of Geological & Geophysical Surveys and Division of
Oil and Gas, and the U.S. Geological Survey to collaborate on a multi-year project that includes two major mapping
campaigns funded in part by federal STATEMAP grants in 2013 and 2015 (Gillis, 2014, 2015; Herriott, 2016).
Geologic mapping between Chinitna Bay and the Johnson River during the 2015 field season encompassed volcanic
arc rocks northwest of the Bruin Bay fault system, and Mesozoic forearc basin stratigraphy extending to the Cook
Inlet coast. To understand and represent the complexity of the volcanic arc systems in the region, we analyzed ten
samples of volcanic rocks, two samples of gabbro sill, and one mafic dike sample for major and minor oxides and
trace elements. Although mineralization was not noted in the samples collected for major oxide analysis, findings
of interest include: one sample with weak Cr and Ni enrichment, three samples with lightly elevated As, and slight
S anomalies (0.37 wt% and 0.25 wt%) in samples described as Talkeetna Formation. The Talkeetna Formation
sample with 0.37 wt% S also had elevated Cu (321 ppm) and As (58 ppm).

The analytical data tables associated with this report are available in digital format as comma-separated values
(CSV) file. Additional details about the organization of information are noted the accompanying metadata file. All
files can be downloaded from the DGGS website (doi:10.14509/29575).

DOCUMENTATION OF METHODS
SAMPLE COLLECTION

Igneous rock samples showing little alteration or weathering were collected for whole-rock major-oxide, minor-
oxide, and trace-element analyses to aid in classification and study of petrogenesis and tectonic setting. Most
samples are ‘grab’ samples, which were collected for their overall representation of the outcrop. Location data were
collected with handheld GPS devices with location accuracy errors typically less than 10 m; latitude and longitude
were recorded and reported using the NAD27 datum.

SAMPLE PREPARATION

Rock samples were processed by ALS Minerals using their PREP-31 package. The samples were crushed to better
than 70 percent passing 2 mm, and a 250 g split was pulverized to better than 85 percent passing 75 microns. Prior
to crushing, samples for whole-rock analysis were trimmed by DGGS staff to remove weathering, and cut surfaces
were sanded to remove any saw metal.
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ANALYTICAL METHODS

Samples were analyzed for a variety of suites of major and trace elements depending on the sample type. In addition
to ALS Minerals’ accredited (ISO/IEC 17025-2005) internal quality-control program, DGGS monitored analysis
quality with one standard reference material per batch of 20 analyses.

For whole-rock geochemistry samples, major and minor oxides were analyzed using lithium metaborate fusion
digestion and ICP-AES (ALS Minerals method ME-ICP06). Trace elements, including rare-earth elements, were
determined using lithium metaborate fusion digestion and ICP-MS (ALS Minerals method ME-MS81). Ag, Cd, Co,
Cu, Li, Mo, Ni, Pb, Sc, and Zn were determined using four-acid digestion and ICP-AES (ALS Minerals method
ME-4ACDS81); and As, Bi, Hg, In, Re, Sb, Se, Te, and Tl were determined by aqua regia digestion followed by
ICP-MS (ALS Minerals method ME-MS42). Total C and S were analyzed by Leco furnace (ALS Minerals methods
C-IR07 and S-IR08, respectively).

For each sample, data tables contain either assay values or coded-value place holders (null = not analyzed; -1 = the
element’s assay result is less than the lower detection limit for the method; -2 = the element’s assay result is greater
than the upper detection limit for the method). Detection limits for each of the reported elemental values obtained
by the various methods are documented in the metadata file.
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