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Major- and trace-element data from stream-sediment 
and rock samples collected in the Taylor Mountains 
1:250,000-scale quadrangle, Alaska 

By Elizabeth A. Bailey, Gregory K. Lee, Seth H. Mueller, Bronwen Wang, Zoe Ann Brown, and Greg A. 
Beischer 

Abstract 

In the summers of 2004, 2005, 2006, and 2008 the U.S. Geological Survey conducted a 

reconnaissance geochemical survey of the drainage basins throughout Taylor Mountains 

1:250,000-scale quadrangle, in southwestern Alaska.  The purpose of the study was to locate areas 

of potential interest for ore minerals, provide data that may be used to determine regional-scale 

element baselines, and provide data for the concurrent U.S. Geological Survey geologic mapping 

and mineral resource assessment effort.  This report provides the stream-sediment sample data for 

the study. 

Introduction 

During the summers of 2004, 2005, 2006, and 2008 the U.S. Geological Survey (USGS) 

conducted a reconnaissance geochemical survey of the drainage basins throughout the Taylor 

Mountains 1:250,000-scale quadrangle of Alaska.  The purpose of this study was to locate areas 

of potential interest for ore minerals, provide data that may be used to determine regional-scale 

element baselines, and provide data for the concurrent USGS geologic mapping and mineral 

resource assessment effort.  This report provides the stream-sediment sample data for the study 

(tables 1-3). 

The Taylor Mountains quadrangle, which covers approximately 6,700 mi
2
, is located in 

southwestern Alaska (fig.1). There are no towns or villages in the quadrangle; access to the study 

area is limited to air travel.  Topographic relief ranges from near sea level to a maximum of about 

3,500 ft at Taylor Mountain.  Much of the topography of the region consists of low, rolling 

mountains.  Where present, outcrops consist mostly of eroded bedrock and rubble.  Boreal forests 

dominate the region, grading from white spruce, birch, and trembling aspen on uplands to black 

spruce and tamarack in lowlands.  Tall willow, birch, and alder shrub communities are scattered 

throughout the region (Nowacki and others, 2001). 

Several mineral prospects have been noted in the Taylor Mountains quadrangle (Hudson, 

2001) and there is small-scale gold placer activity at the Taylor Mountains mine.  Additional 

geochemical data for rock and stream-water samples collected as part of this project are available 

in Klimasauskas and others, 2006a, Klimasauskas and others, 2006b, Klimasauskas and others, 

2007, Wang and others, 2006a, and Wang and others, 2006b.  Two additional reports by Wang 

and others containing analytical data for stream-water samples collected in 2006 and in 2008 are 

in review. 
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Figure 1. Location of the Taylor Mountains 1:250,000-scale quadrangle, Alaska. 

Methods of Study 
Sample Collection 

A total of 848 stream-sediment samples were collected (fig. 2; 
http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_fig2.pdf).  Approximately 10 percent of the 
samples are site duplicates collected for quality control.  As part of a Cooperative Research and 
Development Agreement (CRADA) with the USGS, 115 of these sediment samples were 
collected by Bristol Bay Native Corporation (BBNC) personnel in 2004.  All of the samples 
consist of fine-grained active alluvium collected primarily from first- or second-order streams as 
shown on USGS 1:63,360-scale maps.  Each sample was composited by collecting sediment 
increments from several places at the sample site, generally along a 30-ft stretch of the channel. 

Fifty nine rock samples were collected.  A few of the rock samples are cobbles from the 
stream where a sediment sample also was collected.  Most of the rock samples are rubble-crop or 
outcrop samples collected as follow-up to stream-sediment or heavy-mineral-concentrate 
anomalies noted in the analytical data from samples collected in 2004–2006. 

Sample Preparation 
The stream-sediment samples were air dried and then sieved with an 80-mesh (less than 

180-microns) screen.  Sediment that passed through the sieve was ground in a vertical pulverizer 
with ceramic plates to 100 mesh (less than 150 microns) (Peacock and others, 2002).  Rock 
samples are reduced to ½-cm fragments in a jaw crusher.  The crushed sample is split, if 
necessary, and fed into a vertical pulverizer equipped with ceramic plates.  The sample is ground 
to approximately minus 100-mesh (<150 µm) and mixed to insure homogeneity for subsequent 
analysis (Taylor and Theodorakos, 2002).  All samples were prepared by the USGS laboratory in 
Denver, Colorado. 

http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_fig2.pdf
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Sample Analysis 
All sediment samples were analyzed for 42 major and trace elements by ICP-AES-MS 

(inductively coupled plasma-atomic emission spectrometry-mass spectrometry) 
(http://minerals.cr.usgs.gov/projects/analytical_chem/references.html#M19), a modification of the 
methods described by Briggs (2002) and Briggs and Meier (2002).  This method uses a four acid 
(hydrochloric, nitric, perchloric, and hydrofluoric) digestion followed by quantification using 
either ICP-AES or ICP-MS.  Although this digestion is considered a “near total” digestion, it will 
not completely dissolve highly resistant minerals such as zircon, tourmaline, barite, monazite, 
cassiterite, rutile, and chromite.  Data are considered acceptable if recovery for all 42 elements is 
plus-or-minus 15 percent at 5 times the lower reporting limit and the calculated Relative Standard 
Deviation (RSD) of duplicate samples is no greater than 15 percent.  Upper and lower reporting 
limits for this method are shown in table 4. 

Samples also were analyzed by ICP-AES for 10 trace metals by using a partial digestion 
and organic extraction technique 
(http://minerals.cr.usgs.gov/projects/analytical_chem/references.html#M2) a modification of 
Motooka (1996).  This method uses a combination of hydrochloric acid and hydrogen peroxide to 
dissolve metals not tightly bound in the lattice structure of minerals.  The metals are then 
extracted into an organic solution as metal halides and quantified by ICP-AES.  The results of this 
method may be biased low when compared to other methods of analyses.  Data are acceptable if 
recovery for all 10 elements is plus-or-minus 20 percent on spikes at 5 times the lower reporting 
limit and the calculated percent RSD of duplicate samples is no greater than 20 percent.  Upper 
and lower reporting limits for this procedure are listed in table 5.  

Gold (Au) concentration in samples collected by the USGS in 2004 was determined by 
atomic absorption spectrophotometry after collection by fire assay.  Sample size is 15 grams; the 
lower reporting limit is 5 ppb (parts per billion) and the upper reporting limit is 10,000 ppb 
(http://minerals.cr.usgs.gov/projects/analytical_chem/references.html#M7).   

Gold, platinum (Pt), and palladium (Pd) concentrations were measured in samples 
collected in 2004 by the BBNC and in all samples collected in 2005–2008 by the USGS by ICP-
MS after separation by fire assay 
(http://minerals.cr.usgs.gov/projects/analytical_chem/references.html#m20) using a modification 
of Meier and others (1996).  Sample size for this technique is 30 grams.  The lower reporting 
limits are 1 ppb (parts per billion) for Au, 1 ppb for Pt, and 0.5 ppb for Pd.  The upper reporting 
limit for all three elements is 10,000 ppb.  Data are considered acceptable if recovery of gold, 
platinum, and palladium is plus-or-minus 20 percent at five times the lower reporting limit and 
the calculated percent RSD of duplicate samples is no greater than 20 percent. 

Arsenic (As) concentrations were determined by hydride generation-atomic absorption 
spectrometry (Hageman and others, 2002).  The optimum reporting range is 0.2-20 ppm.  
Concentrations greater than 20 ppm are measured by adding KI-C6H8O6 and then diluting the 
sample solution.  Mercury (Hg) was analyzed by cold vapor-atomic absorption spectrometry and 
the lower reporting limit is 0.02 ppm (Brown and others, 2002).  Samples containing greater than 
1.8 ppm Hg were diluted. 

Stream-sediment samples collected in 2006 and all of the rock samples were analyzed for 
55 major-, rare-earth, and trace-elements by ICP-AES-MS with a sodium peroxide sinter 
(http://minerals.cr.usgs.gov/projects/analytical_chem/references.html#m22) by using a 
modification of Meier and Slowik (2002).  With this method, samples are decomposed by using a 
sodium peroxide sinter at 450oC.  The resultant cake is leached with water and acidified with 

~$R2007-1196v2.doc
~$R2007-1196v2.doc
~$R2007-1196v2.doc
~$R2007-1196v2.doc
~$R2007-1196v2.doc
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nitric acid.  After an addition of tartaric acid, aliquots of the digested samples are aspirated into 

the ICP-AES and the ICP-MS.  The concentrations of the optimal elements from the ICP-AES 

and ICP-MS are determined.  Data are considered acceptable if recovery for all 55 elements is 

plus-or-minus 15 percent at 5 times the lower reporting limit and the calculated RSD of duplicate 

samples is no greater than 15 percent.  Upper and lower reporting limits for this method are 

shown in table 6. 

Arsenic and Hg determinations were done by the USGS laboratory in Denver, Colorado.  

All other analyses were completed by a laboratory under contract with the USGS. 
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Tables 

Table 1.  Major- and trace-element data for 848 stream-sediment samples collected in the Taylor Mountains 
1:250,000-scale quadrangle, Alaska  

[Field numbers followed by a ―D‖ are site duplicate samples; field numbers preceded by a ―B‖ indicate samples 

collected in 2004 by Bristol Bay Native Corporation personnel;  TA, Taylor Mountains;  INS, insufficient sample for 

analysis;  <, less than the lower reporting limit;  Au_FA/AA, gold determined by fire assay/atomic absorption 

spectrophotometry; FA/ICPMS, Au-Pd-Pt determined by fire assay/ICP-MS; As_HGAAS, arsenic determined by 

hydride generation-atomic absorption spectrometry;  Hg_CVAAS, mercury determined by cold vapor-atomic 

absorption spectrometry; ICP10_P, 10 elements determined by ICP-AES after partial digestion/extraction; ICP42, 42 

elements determined by ICP-AES and ICP-MS after four-acid dissolution; ppb, parts per billion; ppm, parts per 

million; %, percent] 

 

This table is provided in several file formats at http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_tables/ 

Table 2.  Major-, rare-earth, and trace-element data for 122 stream-sediment samples collected in the Taylor 
Mountains 1:250,000-scale quadrangle, Alaska, 2006  

[Field numbers followed by a ―D‖ are site duplicate samples; TA, Taylor Mountains; ICP55, 55 elements determined 

by ICP-AES and ICP-MS after sodium peroxide sinter;  <, less than the lower reporting limit; ppm, parts per million; 

%, percent] 

 

This table is provided in several file formats at http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_tables/ 

Table 3.  Major-, rare-earth, and trace-element data for 59 rock samples collected in the Taylor Mountains 
1:250,000-scale quadrangle, Alaska.  

[Field numbers followed by a ―D‖ are field duplicate samples;  TA, Taylor Mountains;  <, less than the lower reporting 

limit;  Au_FA/AA, gold determined by fire assay/atomic absorption spectrophotometry; FA/ICPMS, Au-Pd-Pt 

determined by fire assay/ICP-MS; As_HGAAS, arsenic determined by hydride generation-atomic absorption 

spectrometry;  Hg_CVAAS, mercury determined by cold vapor-atomic absorption spectrometry; ICP10_P, 10 elements 

determined by ICP-AES after partial digestion/extraction; ICP55, 55 elements determined by ICP-AES and ICP-MS 

after sodium peroxide sinter; ppb, parts per billion; ppm, parts per million; %, percent] 

 

This table is provided in several file formats at http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_tables/ 

http://pubs.usgs.gov/of/2006/1361/
http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_tables/
http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_tables/
http://pubs.usgs.gov/of/2007/1196/of2007-1196_v1.1_tables/
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Table 4.  Forty-two elements determined by ICP-MS and ICP-AES (four acid digestion) with their lower and 
upper reporting limits  

[ICP, inductively coupled plasma; MS, mass spectrometry; AES, atomic emission spectrometry; ppm, parts per million; 

%, percent]  

 

Element 
Lower reporting 

limit 
Upper reporting 

limit 
Element 

Lower reporting 
limit 

Upper reporting 
limit 

Aluminum, Al 0.01% 15% Lanthanum, La 0.5 ppm 1,000 ppm 

Calcium, Ca 0.01% 15% Lithium, Li 1 ppm 50,000 ppm 

Iron, Fe 0.01% 15% Manganese, Mn 5 ppm 10,000 ppm 

Potassium, K 0.01% 15% Molybdenum, Mo 0.05 ppm 10,000 ppm 

Magnesium, Mg 0.01% 15% Niobium, Nb 0.1 ppm 1,000 ppm 

Sodium, Na 0.01% 15% Nickel, Ni 0.5 ppm 10,000 ppm 

Sulfur, S 0.01 % 5% Phosphorous, P 50 ppm 10,000 ppm 

Titanium, Ti 0.01% 15% Lead, Pb 0.5 ppm 10,000 ppm 

Silver, Ag 1 ppm 10 ppm Rubidium, Rb 0.2 ppm 10,000 ppm 

Arsenic, As 1 ppm 10,000 ppm Antimony, Sb 0.05 ppm 10,000 ppm 

Barium, Ba 5 ppm 10,000 ppm Scandium, Sc 0.1 ppm 1,000 ppm 

Beryllium, Be 0.1 ppm 100 ppm Tin, Sn 0.1 ppm 1,000 ppm 

Bismuth, Bi 0.04 ppm 10,000 ppm Strontium, Sr 0.5 ppm 10,000 ppm 

Cadmium, Cd 0.1 ppm 10,000 ppm Tellurium, Te 0.1 ppm 500 ppm 

Cerium, Ce 0.05 ppm 1,000 ppm Thallium, Tl 0.1 ppm 10,000 ppm 

Cobalt, Co 0.1 ppm 10,000 ppm Thorium, Th 0.2 ppm 10,000 ppm 

Chromium, Cr 1 ppm 10,000 ppm Uranium, U 0.1 ppm 10,000 ppm 

Cesium, Cs 5 ppm 1,000 ppm Vanadium, V 1 ppm 10,000 ppm 

Copper, Cu 0.5 ppm 10,000 ppm Tungsten, W 0.1 ppm 10,000 ppm 

Gallium, Ga 0.05 ppm 500 ppm Yttrium, Y 0.1 ppm 10,000 ppm 

Indium, In 0.02 ppm 500 ppm Zinc, Zn 1 ppm 10,000 ppm 
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Table 5.  Ten elements determined by partial digestion/extraction ICP-AES with their lower and upper 
reporting limits  

[ICP, inductively coupled plasma; AES, atomic emission spectrometry; values reported in parts per million]  

 

Element 
Lower reporting 

limit 
Upper reporting 

limit 
Element 

Lower reporting 
limit 

Upper reporting 
limit 

Silver, Ag 0.08 400 Copper, Cu 0.05 500 

Arsenic, As 1.0 6,000 Molybdenum, Mo 0.10 900 

Gold, Au 0.10 1,500 Lead, Pb 1.0 6,000 

Bismuth, Bi 1.0 6,000 Antimony, Sb 1.0 6,000 

Cadmium, Cd 0.05 500 Zinc, Zn 0.05 500 
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Table 6.  Fifty-five elements determined by ICP-MS and ICP-AES (sodium peroxide sinter) with their upper 
and lower reporting limits  

[ICP, inductively coupled plasma; MS, mass spectrometry; AES, atomic emission spectrometry; ppm, parts per million; 

%, percent]  

 

Element 
Lower reporting 

limit 
Upper reporting 

limit 
Element 

Lower reporting 
limit 

Upper reporting 
limit 

Aluminum, Al 0.01% 25% Lanthanum, La 0.1 ppm 10,000 ppm 

Calcium, Ca 0.01% 35% Lead, Pb 5 ppm 10,000 ppm 

Iron, Fe 0.01% 30% Lithium, Li 10 ppm 50,000 ppm 

Potassium, K 0.01% 25% Lutetium, Lu 0.05 ppm 1,000 ppm 

Magnesium, Mg 0.01% 30% Molybdenum, Mo 2  ppm 10,000 ppm 

Manganese, Mn 10 ppm 10% Neodymium, Nd 0.1 ppm 10,000 ppm 

Phosphorous, P 0.01% 0.25% Nickel, Ni 5 ppm 10,000 ppm 

Titanium, Ti 0.01% 25% Niobium, Nb 1 ppm 10,000 ppm 

Silver, Ag 1 ppm 1,000 ppm Praesodynium, Pr 0.05 ppm 1,000 ppm 

Arsenic, As 30 ppm 10% Rubidium, Rb 0.2 ppm 10,000 ppm 

Barium, Ba 0.5 ppm 10,000 ppm Antimony, Sb 0.1 ppm 500 ppm 

Beryllium, Be 5 ppm 2,500 ppm Scandium, Sc 5 ppm 50,000 ppm 

Bismuth, Bi 0.1 ppm 1,000 ppm Samarium, Sm 0.1 ppm 1,000 ppm 

Cadmium, Cd 0.2 ppm 10,000 ppm Tin, Sn 1 ppm 10,000 ppm 

Cerium, Ce 0.1 ppm 10,000 ppm Strontium, Sr 0.1 ppm 1,000 ppm 

Cesium, Cs 0.1 ppm 10,000 ppm Tantalum, Ta 0.5 ppm 10,000 ppm 

Chromium, Cr 10 ppm 10% Thallium, Tl 0.5 ppm 1,000 ppm 

Cobalt, Co 0.5 ppm 10,000 ppm Thorium, Th 0.1 ppm 1,000 ppm 

Copper, Cu 5 ppm 10,000 ppm Thulium, Tm 0.05 ppm 1,000 ppm 

Dysprosium, Dy 0.05 ppm 0.1% Tungsten, W 1 ppm 1% 

Erbium, Er 0.05 ppm 0.1% Terbium, Tb 0.05 ppm 0.1 % 

Europium, Eu 0.05 ppm 0.1% Uranium, U 0.05 ppm 0.1% 

Gadolinium, Gd 0.05 ppm 0.1% Vanadium, V 5 ppm 1% 

Gallium, Ga 1 ppm 0.1% Ytterbium, Yb 0.1 ppm 0.1 % 

Germanium, Ge 1 ppm 0.1% Yttrium, Y 0.5 ppm 1% 

Hafnium, Hf 1 ppm 1% Zinc, Zn 5 ppm 1% 

Holmium, Ho 0.05 ppm 0.1 % Zirconium. Zr 0.5 ppm 1% 

Indium, In 0.2 ppm 0.1%    
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