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INTRODUCTION 

Cook Inlet has been recognized as the second-largest petroleum province in Alaska, second only to the North 
Slope (LePain and others, 2013). The south-central Tyonek Quadrangle is an area of significant geologic interest 
because it is the only location in Cook Inlet where the entire producing stratigraphy of the basin is exposed on the 
surface (Magoon and others, 1976). Additionally, this area encompasses the structural boundary between the 
forearc basin and its sediment source rocks (Haeussler and Saltus, 2011; Hudson, 1986). To better understand the 
petroleum system and the geologic relationships between the exhumed arc intrusive rocks and adjacent Cenozoic 
stratigraphy of the Cook Inlet forearc basin, during the summer of 2010 the Alaska Division of Geological & 
Geophysical Surveys conducted a federally-funded geologic field mapping project. As a part of this project 
DGGS collected 44 rock samples for geochemical analyses from Late Cretaceous and Paleogene intrusive and 
volcanic lithologies that compose part of the Alaska–Aleutian Range batholith and arc. Major-oxide, minor-oxide, 
and trace-element geochemical data presented here provide new information about the genesis and potential 
mineralization of igneous rocks in the western Neacola and southern Tordrillo mountains. Few such datasets for 
the area are publicly available, and those that exist are of a reconnaissance scope (Reed and Lanphere, 1969; 
1973; Solie and others, 1993a, 1993b).  

The analytical data tables associated with this report are available in digital format as comma-separated value (CSV) 
files. Additional details about the organization of information are noted in the accompanying metadata file. All files 
can be downloaded from the DGGS website (doi:10.14509/29651). 

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 their 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 WAAS-enabled Garmin eTrex devices with location accuracy errors typically less 
than 10 meters; latitude and longitude were recorded and reported using the NAD27 datum. 

SAMPLE PREPARATION 

Rock samples were processed by ALS Minerals using their CRU-31, SPL-21, and PUL-31 methods. 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 
weathered surfaces. 
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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 relying on 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 XRF (ALS Minerals method ME-XRF06). Trace elements were determined using XRF on powder 
pellets (ALS Minerals method ME-XRF05). 

For each sample, data tables contain either assay values or coded-value placeholders (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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