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Conversion Factors

Multiply by To obtain
Length
nanometer (nm) 3.937 x10® inch
micrometer (um) 3.937 x10° inch
millimeter (mm) 3.937 x10” inch
centimeter (cm) 3.937 x10" inch
meter (m) 3.281 foot (ft)
Area
square kilometer (km®) 3.861 x10" square mile
Flow
cubic meter per second (m'/s) 35.31 cubic foot per second (ft'/s)
Volume
microliter (uL) 3.382 x10° once, fluid
milliliter (mL) 3.382x10° once, fluid
liter (L) 2.642 x10" gallon
Mass
microgram (pug) 3.527 x10° ounce, avoirdupois
milligram (mg) 3.527 x10° ounce, avoirdupois

Degree Celsius (°C) may be converted to degree Fahrenheit (°F) by using the following equation:

F=1.8 (°C) + 32

Vertical coordinate information is referenced to the North American Vertical Datum of 1988

(NAVD 88)

Water year is the 12-month period October 1 through September 30 and is designated by the calendar year in which it

ends.

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83)



Overview

This report contains water-quality and sediment-quality data from samples collected in the
Yukon River Basin from March through September during the 2004 water year (WY). Samples were
collected throughout the year at five stations in the basin (three on the main stem Yukon River, one
each on the Tanana and Porcupine Rivers). A broad range of physical, chemical, and biological

analyses are presented.
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CHAPTER 1 - Introduction

by Paul F. Schuster

The U.S. Geological Survey (USGS) National Stream Quality Accounting Network
(NASQAN) has completed a 5-year (2001-2005) study of the water quality of the Yukon River
Basin (330,000 square miles) from the Yukon River headwaters in Canada to the Bering Sea (Nelson
and others, 2001). Climatic warming of the Yukon River Basin is resulting in lengthening of the
growing season, melting of permafrost, and deepening of the soil active layer (Osterkamp, 2003;
Miller and others, 2003; BESIS, 1997). These and related processes are anticipated to result in
changes in water and sediment chemistry and discharge in upcoming decades. As a first step in
understanding these changes, measurements of water discharge and water and sediment chemistry
are being made on the upper, middle, and lower Yukon River and on the Tanana and Porcupine
Rivers (Schuster, 2003, 2005a, 2005b).

A thorough description of the basin is given in Brabets and others (2000). Additional
information about the study can be found at http://ak.water.usgs.gov/yukon/. Schuster (2003)
describes the objectives and approach of the study and provides a brief description of the basin (fig.
1), and summarizes sediment and water-quality data for Water Year (WY) 2001. Sediment and
water-quality data for WY 2002 and 2003 are given in Schuster (2005a, 2005b), respectively. A
broad range of constituents were measured in fixed-station samples during the 5-year study,
including dissolved major ions, dissolved and total recoverable nutrients, dissolved and sediment-
associated trace elements, biological indicators (such as dissolved oxygen) and the stable isotopic
composition of nitrogen, carbon, and sulfur of particulate organic matter, and various forms of

organic carbon. Because of its extensive wetlands, the Yukon River exhibits high organic carbon



concentrations in contrast to other large rivers. Both the chemical composition and concentration of
organic carbon are expected to change with melting permafrost. In addition to this work, intensive
sampling campaigns of the entire reach of the Yukon River from headwaters above Whitehorse,
Yukon Territory, to Pilot Station, Alaska, during high flow in early June and low flow in late August
were completed during the years 2002-2004. In 2005, intensive sampling campaigns were
conducted at the fixed stations and several other key locations in the basin for the duration of the
spring snowmelt peak (approximately mid May to mid June). The intensive sampling will address
process-based questions about the water quality of the basin.

The purpose of this report is to compile and report the water and sediment quantity and
quality data collected during WY 2004. The sample-collection methods and the laboratory analytical
methods are described in Schuster (2003). Because many of the results are research-oriented, they
are not contained in the USGS National Water Information System (NWIS) database, but are
available to the public upon request (pschuste @usgs.gov). This report, the fourth in a series of
annual reports for the 5-year study, is being released both in paper and electronic format to meet

both archival and data dissemination objectives.



Yukon River Basin

EXPLANATION

156°
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From Brabets and others, 2000

Figure 1. Map showing location of fixed-station water-quality sampling sites in the Yukon River Basin.
Identification numbers are listed in Table 1.



CHAPTER 2 - Fixed-Station Samples

by Timothy P. Brabets

The following section provides a summary of the Yukon River Basin site characteristics

(table 1). References for the description of sample collection and processing of samples for various

water-quality constituents are given in Schuster (2003). Sample analysis results for field

measurements, major ions, nutrients, organic and inorganic carbon, trace elements, suspended

sediment concentrations, and trace elements in suspended sediments during WY 2004 are given in

tables 2-6. The data provided in this section also are available from the USGS NWIS database

(http://waterdata.usgs.gov/nwis/).

Table 1. Summary of site characteristics at five fixed stations in the Yukon River Basin

[Station ID, U.S. Geological Survey station identification number, streamflow and water-quality measurements collected at the same station; ID on

Figure 1, refer to figure 1 for station ID locations; sq.mi., square miles; NAD 83, North American Datum of 1983; NAVD 88, North American

Vertical Datum of 1988]

. . Drainage Datum
Station ID FiIDu(r):1 Station Name (Ii\?}\'lt)ugg) Iz?“'}i’ll)t lég;z Area (feet above
9 (sq. mi.) NAVD 88)

15356000 1 Yukon River at 64°47°21” 141°12°00” 113,500 850
Eagle, Alaska

15389000 2 Porcupine River near  66°59°25” 143°08°26” 29,500 520
Fort Yukon, Alaska

15453500 3 Yukon River near 65°52°30” 149°43°13” 196,300 240
Stevens Village,
Alaska

15515500 4 Tanana River at 64°33°53” 149°05°39” 25,600 338.5
Nenana, Alaska

15565447 5 Yukon River at Pilot 61°56°01” 162°52°59” 321,000 20

Station, Alaska
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CHAPTER 3 - Dissolved Organic Carbon (DOC) Characterization

by George R. Aiken

A description of sample collection and processing of samples for DOC, ultraviolet (UV)
absorbance spectroscopy, specific UV absorbance (SUVA), and DOC fractionation analyses is
given in Schuster (2003). These analyses were performed at the USGS National Research Program

Laboratories in Boulder, Colorado. Sample analysis results for WY 2004 are given in table 7.
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Table 7. Dissolved organic carbon concentrations and fractionation analyses from fixed-
station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; DOC, dissolved organic carbon; mg
C/L, milligrams carbon per liter; UV (abs @ 254 nm), Ultraviolet absorbance at the 254 nanometer wavelength; SUVA, Specific UV
absorbance; L/mg C*m), liters per milligram carbon multiplied by a one-meter path length; %, percent; --, missing value; all samples
filtered with 0.45- pm glass-fiber filters prior to analyses]

uv SUVA

. DoC Hydrophobic Acid  Hydrophobic Acid

Station ID Date (mg C/L) (Z:I;z r?) [é.i(:ﬁ SUVA [L/(mg C*m)] (%)
15356000  4/13/2004 1.7 0.031 1.8 4.0 62
15356000  5/26/2004 9.8 0.350 3.6 4.0 56
15356000  6/30/2004 2.1 0.047 23 3.1 39
15356000  7/20/2004 1.7 0.029 1.7 2.7 43
15356000  8/19/2004 1.8 0.035 2.0 3.0 43
15389000 4/9/2004 1.9 0.043 2.2 3.1 42
15389000 6/2/2004 15.9 0.544 34 4.1 52
15389000 6/7/2004 10.7 0.357 33 3.9 54
15389000  6/11/2004 10.9 0.364 33 3.9 53
15389000  7/29/2004 3.7 0.086 23 3.1 43
1538900 8/9/2004 6.3 0.206 33 3.8 55
15389000 9/9/2004 4.9 0.127 2.6 3.2 46
15453500 4/1/2004 1.8 0.037 2.1 2.6 45
15453500 6/4/2004 10.6 0.366 35 4.0 55
15453500 6/9/2004 8.3 0.274 33 4.1 51
15453500  6/23/2004 4.4 0.136 3.1 3.7 50
15453500  7/13/2004 2.3 0.058 2.5 3.2 41
15453500  8/17/2004 2.6 0.067 2.6 33 42
15453500 9/9/2004 2.5 0.062 24 3.3 44
15515500  3/30/2004 1.5 0.024 1.6 2.5 37
15515500  5/28/2004 5.7 0.189 33 4.0 53
15515500  6/10/2004 2.7 0.072 2.7 3.5 46
15515500  6/25/2004 1.2 0.028 24 3.2 37
15515500  7/23/2004 1.0 0.018 1.8 2.8 32
15515500  8/26/2004 1.0 0.018 1.8 3.7 30
15515500  9/22/2004 1.9 0.040 2.2 5.2 48
15565447 4/7/2004 25 0.056 23 2.8 45
15565447  5/26/2004 15.0 0.545 3.6 4.0 58
15565447  6/15/2004 9.4 0.319 34 43 47
15565447  6/29/2004 6.3 0.217 35 4.0 51
15565447  7/20/2004 33 0.088 2.7 3.8 43
15565447 8/18/2004 3.1 0.086 2.8 35 46
15565447  9/22/2004 3.1 0.084 2.7 2.3 52
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Table 7. Dissolved organic carbon concentrations and fractionation analyses from fixed-
station sampling sites in the Yukon River Basin—Continued

Hydrophilic
. organic Hydrophilic Transphylic Acids Transphylic
Station ID Date matterSUVA orgal‘llic matter (%) SUVA'EL/‘:mg c*m)] Aids (Z/o)
[LAmg C*m)]
15356000 4/13/2004 -- -- - --
15356000 5/26/2004 2.2 16 2.8 14
15356000 6/30/2004 1.1 28 1.9 21
15356000 7/20/2004 -- -- -- --
15356000 8/19/2004 -- -- -- --
15389000 4/9/2004 1.1 28 2.1 18
15389000 6/2/2004 1.7 21 2.8 16
15389000 6/7/2004 1.8 16 2.6 14
15389000 6/11/2004 1.9 18 2.9 16
15389000 7/29/2004 1.4 19 2.3 19
15389000 8/9/2004 1.7 19 2.8 15
15389000 9/9/2004 1.6 19 2.1 18
15453500 4/1/2004 -- -- - --
15453500 6/4/2004 1.8 18 2.8 14
15453500 6/9/2004 2.9 16 2.7 17
15453500 6/23/2004 1.9 17 2.7 19
15453500 7/13/2004 1.6 28 2.5 22
15453500 8/17/2004 1.4 27 2.2 16
15453500 9/9/2004 1.5 21 2.1 18
15515500 3/30/2004 -- -- -- -
15515500 5/28/2004 2.1 16 2.6 16
15515500 6/10/2004 1.3 23 2.7 20
15515500 6/25/2004 1.4 31 2.2 22
15515500 7/23/2004 1.1 28 2.0 22
15515500 8/26/2004 -- - -- --
15515500 9/22/2004 -- - -- --
15565447 4/7/2004 1.9 24 1.9 20
15565447 5/26/2004 1.8 16 2.7 16
15565447 6/15/2004 2.1 14 3.0 17
15565447 6/29/2004 2.4 16 2.8 17
15565447 7/20/2004 1.5 18 2.5 21
15565447 8/18/2004 -- 21 2.5 15
15565447 9/22/2004 3.0 19 2.3 18

24



CHAPTER 4 - Dissolved Major Cations and Trace Elements

by Howard E. Taylor, David A. Roth, and Ronald C. Antweiler

References for the description of sample collection and processing of samples for
various water-quality constituents are given in Chapter 2 of Schuster (2003). A
description of sample analysis for major cations and trace elements at the USGS National
Research Program Laboratories in Boulder, Colorado, is given in Chapter 4 of Schuster

(2003). Sample analysis results for WY 2004 are given in table 8.
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CHAPTER5 - Mercury Analyses

by John F. DeWild and Mark L. Olson

A description of sample collection and processing of samples for filtered (dissolved),
methyl, particulate, and total mercury (Hg) is given in Schuster (2003). Sample analysis results

for WY 2004 are given in table 9.
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Table 9. Mercury and methylmercury concentrations from fixed-station sampling sites in the Yukon
River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; Hg, mercury; ng/L, nanogram per liter; FMHg,
Filtered methylmercury; FTHg, Filtered total mercury; PMHg, Particulate methylmercury; PTHg, Particulate total mercury; <, less than; *,
collected by the Equal Discharge Increment method (EDI) and split from a churn sample]

Filtered Filtered Particulate  Particulate

StationID  Date/Time Methyl-Hg Total-Hg  Methyl-Hg Total-Hg

(FMHg)  (FTHg) (PMHg) (PTHg)

(ng/L) (ng/L) (ng/L) (ng/L)
15389000 4/9/04 14:00  <0.04 0.41 <0.008 0.15
15389000 6/7/04 15:20 0.06 2.93 0.043 8.81
15389000 6/7/04 15:20 0.08 2.96 0.043 9.04
15389000 6/11/04 13:50  0.04 3.79 0.033 6.37
15389000 7/29/04 14:20  <0.04 0.79 <0.021 0.28
15389000  9/9/04 13:00  <0.04 0.81 <0.041 0.19
15515500 3/30/04 17:50  0.05 0.27 <0.017 0.71
15515500 5/28/04 12:00  <0.04 2.15 <0.081 43.96
15515500 6/10/04 13:10  <0.04 2.79 <0.071 51.01
15515500 6/25/04 16:35  <0.04 2.90 0.094 29.33
15515500 7/23/0416:10  <0.04 0.18 <0.259 15.02
15515500 8/26/04 15:30  <0.04 0.34 <0.038 69.66
15515500 9/22/03 16:00  <0.04 0.50 <0.022 10.50
15356000 4/13/04 12:30  <0.04 0.57 <0.020 0.49
15356000 5/26/04 13:00  0.07 4.25 0.109 29.08
15356000 6/17/04 12:00  <0.04 241 <0.040 15.99
15356000 6/17/04 12:30  <0.04 1.98 <0.041 25.68
15356000 6/30/04 16:20  <0.04 0.83 <0.100 73.22
15356000 7/20/04 15:00  <0.04 0.90 <0.119 58.89
15356000 8/19/04 15:10  <0.04 0.26 <0.088 55.67
15356000 9/5/04 12:00  <0.04 0.65 <0.038 451
15356000 9/6/04 11:00  <0.04 0.69 <0.035 7.29
15356000% 9/6/04 11:00  <0.04 0.65 <0.035 9.16
15565447  4/7/04 10:20 0.04 0.44 <0.017 0.91
15565447 5/26/04 16220  0.05 3.79 0.041 10.15
15565447 6/15/04 15:20  <0.04 3.58 0.061 18.61
15565447 6/29/04 16:40  0.05 1.62 <0.080 16.20
15565447 7/20/04 10:30  <0.04 1.18 <0.069 34.87
15565447 8/18/04 11:10  <0.04 0.54 <0.051 37.04
15565447 9/22/04 13:00  <0.04 0.62 <0.045 15.78
15453500 4/1/0419:00  <0.04 0.31 <0.019 0.36
15453500  6/4/04 15:20 0.06 4.17 0.128 40.49
15453500 6/9/04 14:30  <0.04 4.19 0.066 20.31
15453500 6/23/04 13:00  <0.04 3.36 0.060 15.96
15453500 7/13/04 14:50  <0.04 1.25 <0.063 14.85
15453500 8/17/04 16:50  <0.04 1.15 <0.063 19.09
15453500 9/10/04 15:30  <0.04 26.60 <0.066 10.15
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CHAPTER 6 - Dissolved Gasses and Dissolved Inorganic Carbon

by Robert G. Striegl and Mark M. Dornblaser

A description of sample collection and processing of samples for the partial pressures of

carbon dioxide (£,,,) and methane (P, ) is given in Schuster (2003). Sample analysis results for

02 CH4

WY 2004 are given in table 10.
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Table 10. Carbon dioxide, methane, and dissolved inorganic carbon concentrations from fixed-
station sampling sites in the Yukon River Basin
[Station ID, station identification number, refer to table 1 for description and figure 1 for location; CO,, carbon dioxide; pmol/L, micromole per

liter; P, partial pressure of CO,; yatmos, microatmospheres; CH,, methane; P, partial pressure of CH, ; DIC, dissolved inorganic carbon; NA,
not available]

Station ID Date Cco, Corrected P_, CH, Corrected P, DIC
(umol/L) (uatmos) (umol/L) (patmos) (umol/L)

15356000 4/13/2004 117.5 1,462 0.11 22 2,436
15356000 6/17/2004 30.3 645 0.09 2.14 1,620
15356000 6/30/2004 26.8 623 0.07 1.6 1,609
15356000 7/20/2004 41.1 906 0.07 1.6 1,854
15356000 8/19/2004 26.6 467 0.15 33 1,900
15356000 9/5/2004 53.5 981 0.12 2.8 1,834
15389000 4/9/2004 323.1 4,070 0.16 34 4,038
15389000 6/2/2004 87.9 1,605 0.27 6.2 942
15389000 6/7/2004 80.3 1,603 0.13 3.0 1,068
15389000  6/11/2004 38.2 770 0.09 22 1,162
15389000  7/29/2004 46.3 1,071 0.09 2.2 2,631
15389000 8/9/2004 57.0 961 0.09 1.9 1,484
15389000 9/9/2004 70.5 1,101 0.15 34 2,252
15453500 4/1/2004 180.9 2,301 0.42 9.0 3,088
15453500 6/4/2004 30.5 635 0.12 2.7 1,490
15453500 6/9/2004 24.2 532 0.17 39 1,461
15453500  6/23/2004 43.9 1,116 0.25 59 1,741
15453500  7/13/2004 36.2 851 0.19 4.3 1,770
15453500  8/17/2004 48.0 1,127 0.26 6.0 1,977
15453500  9/10/2004 65.7 1,133 0.33 7.2 2,203
15515500  3/30/2004 2522 3,198 2.69 57.0 3,402
15515500  5/28/2004 66.3 1,340 0.46 10.4 1,604
15515500  6/10/2004 51.6 1,103 0.47 10.7 1,883
15515500  6/25/2004 243 616 0.27 6.4 1,710
15515500  7/23/2004 51.8 1,116 0.37 8.4 1,640
15515500  8/26/2004 40.1 755 0.47 10.6 1,738
15515500 9/22/2004 111.0 1,666 2.87 62.3 2,605
15565447 4/7/2004 766.1 9,826 3.7 78.5 4,281
15565447  5/26/2004 70.7 1,269 0.18 39 1,323
15565447  6/15/2004 72.2 1,657 0.26 59 1,546
15565447  6/29/2004 92.6 2,292 0.23 54 1,807
15565447  7/20/2004 NA NA 0.29 6.8 1,886
15565447 8/18/2004 63.1 1,517 0.27 6.2 1,926
15565447 9/22/2004 64.9 1,106 0.34 7.5 2,532
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CHAPTER 7 - Sediment Chemistry

by Arthur J. Horowitz

A description of sample collection and processing of samples for suspended sediment

chemistry is given in Schuster (2003). Sample analysis results for WY 2004 are given in table 11.
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CHAPTER 8 - Sediment Mineralogy

by Dennis D. Eberl

A description of sample collection and processing of samples for quantitative X-ray
mineralogical analysis is given in Schuster (2003). Sample analysis results for WY 2004 are given

in table 12.
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; %, percent; *,
replicate]

Station ID: 15356000 15356000 15356000 15356000 15356000 15356000
5/26/04 6/17/04 6/30/04 7/20/04 8/19/04 9/6/04

Mineral Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:
Quartz 28.2 27.5 14.3 13.0 14.0 17.9
Ordered Microcline 1.6 1.1 1.0 0.4 1.1 1.7
Intermediate Microcline 34 4.0 4.4 4.2 3.9 3.7
Sanidine 0.9 0.8 0.0 0.6 0.0 1.2
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 16.3 13.7 15.7 13.8 18.0 16.6
Albite 5.9 7.3 6.6 6.4 6.4 7.1
Oligoclase 0.0 L5 0.3 1.0 0.0 1.0
Andesine 0.0 0.0 0.0 0.0 0.0 0.0
Labradorite 6.6 5.9 6.8 8.9 6.7 6.8
Bytownite 22 2.0 2.1 2.2 2.5 3.6
Anorthite 0.1 1.1 0.8 1.8 04 0.5
Calcite 4.1 6.2 9.8 10.8 11.2 10.1
Mg-calcite 0.7 04 0.7 0.6 0.3 0.3
Dolomite 2.9 29 3.5 35 3.6 35
Amphibole 1.1 0.7 0.8 1.8 1.5 1.0
Pyroxene 0.8 0.3 1.1 1.2 L5 1.8
Hematite 0.2 0.3 0.4 0.2 0.3 0.5
Maghemite 1.4 1.0 0.9 2.5 0.9 0.2
Apatite 04 0.1 0.0 0.6 0.6 0.4
Total non-clays: 76.7 76.9 69.7 73.5 73.0 77.8
Clays:
Goethite 0.3 0.1 0.1 0.1 0.0 0.0
Disordered Kaolinite 0.1 0.9 1.4 0.5 0.3 0.2
Ferruginous smectite 8.1 6.9 8.0 7.3 10.2 9.1
Illite + Smectite 9.4 6.7 6.9 6.6 6.7 5.6
Chlorite 7.8 7.7 10.8 10.9 11.0 10.1
Muscovite (2M1) 3.5 4.3 4.0 2.4 1.3 2.0
Total clays: 29.2 26.7 31.2 27.8 29.5 27.1
Total: 105.9 103.5 100.9 101.3 102.5 104.9
Full Pattern degree of fit: 0.084 0.080 0.080 0.109 0.087 0.092
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15389000 15389000
6/2/04 6/7/04

Mineral Weight % Weight %
Non-clays:
Quartz 37.2 36.7
Ordered Microcline 1.5 1.2
Intermediate Microcline 2.2 2.3
Sanidine 0.3 0.2
Orthoclase 0.0 0.3
Anorthoclase 1.6 2.0
Albite 2.8 3.0
Oligoclase 0.1 0.3
Andesine 0.0 0.0
Labradorite 0.0 0.0
Bytownite 0.0 0.0
Anorthite 0.8 0.0
Calcite 0.0 0.0
Mg-calcite 0.1 0.0
Dolomite 1.6 1.6
Amphibole 0.0 0.3
Pyroxene 0.0 0.0
Hematite 0.0 0.0
Maghemite 0.0 0.0
Apatite 0.6 0.6
Total non-clays: 48.9 48.6
Clays:
Goethite 0.1 0.0
Disordered Kaolinite 3.7 4.3
Ferruginous smectite 9.7 9.2
Illite + Smectite 17.7 19.1
Chlorite 8.0 8.3
Muscovite (2M1) 10.0 10.3
Total clays: 49.3 51.1
Total: 98.2 99.7
Full Pattern degree of fit: 0.093 0.095
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15453500 15453500 15453500 15453500* 15453500 15453500
6/7/04 6/9/04 6/23/04 6/23/04 7/13/04 8/17/04

Mineral Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:
Quartz 29.4 325 272 26.3 14.9 15.1
Ordered Microcline 2.3 2.1 1.8 1.0 1.3 0.6
Intermediate Microcline 2.7 2.8 32 4.1 39 3.8
Sanidine 1.0 0.3 1.1 0.6 0.2 0.6
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 14.1 15.7 11.1 11.1 15.0 15.0
Albite 54 53 6.7 5.8 55 7.2
Oligoclase 0.2 0.0 0.9 1.1 0.8 0.0
Andesine 0.0 0.0 0.0 39 0.0 0.0
Labradorite 43 2.6 53 4.6 5.7 5.8
Bytownite 1.2 1.6 24 0.4 1.5 2.1
Anorthite 1.8 2.0 0.4 1.1 0.9 0.0
Calcite 35 14 4.9 5.1 12.1 114
Mg-calcite 0.0 0.2 0.5 0.5 0.2 0.0
Dolomite 2.7 24 3.0 33 3.0 33
Amphibole 1.2 0.5 1.5 1.9 1.3 1.6
Pyroxene 0.4 0.7 0.3 0.7 0.5 0.8
Hematite 0.2 0.3 0.2 0.2 0.1 0.3
Maghemite 0.2 0.0 0.0 0.4 0.7 0.4
Apatite 0.2 0.2 0.6 0.7 0.0 0.6
Total non-clays: 70.9 70.4 71.1 72.9 67.5 68.5
Clays:
Goethite 0.4 0.2 0.3 0.3 0.3 0.0
Disordered Kaolinite 2.6 0.7 0.7 0.2 0.9 1.8
Ferruginous smectite 7.9 10.6 9.2 8.6 10.3 10.6
Illite + Smectite 0.8 6.5 5.7 7.2 6.1 6.2
Chlorite 7.5 8.1 8.4 10.4 13.2 12.7
Muscovite (2M1) 10.8 7.5 5.6 5.1 5.0 4.6
Total clays: 29.9 335 29.9 31.7 35.7 359
Total: 100.8 103.9 101.0 104.6 103.2 104.4
Full Pattern degree of fit: 0.085 0.092 0.100 0.125 0.087 0.090
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15515500 15515500 15515500 15515500 15515500 15515500
5/28/04 6/10/04 6/25/04 7/23/04 8/26/04 9/22/04

Mineral Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:
Quartz 344 339 25.7 26.5 26.6 355
Ordered Microcline 0.8 1.4 1.0 0.7 0.9 0.7
Intermediate Microcline 2.8 23 2.6 33 2.6 24
Sanidine 0.0 0.0 0.3 0.3 0.6 0.0
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 5.9 6.0 8.0 8.3 13.1 13.6
Albite 8.1 7.3 6.2 6.0 5.7 7.7
Oligoclase 1.2 23 0.9 1.4 0.0 0.0
Andesine 7.1 3.0 23 1.1 0.0 1.3
Labradorite 2.1 3.1 4.3 8.7 7.3 5.0
Bytownite 1.7 0.3 0.8 1.6 32 1.8
Anorthite 0.6 0.8 1.2 0.7 04 1.8
Calcite 0.3 04 0.9 0.6 0.6 0.8
Mg-calcite 0.6 0.3 0.3 0.3 0.4 0.0
Dolomite 0.5 0.3 0.4 0.6 0.2 0.2
Amphibole 1.4 1.1 0.9 1.5 04 0.6
Pyroxene 0.4 0.9 0.2 1.0 0.5 0.7
Hematite 0.0 0.0 0.1 0.0 0.1 0.2
Maghemite 0.0 0.4 0.0 0.4 0.1 0.0
Apatite 0.5 04 0.1 04 0.0 0.2
Total non-clays: 68.5 64.1 56.2 63.5 62.8 72.3
Clays:
Goethite 0.4 04 0.2 0.3 0.2 0.2
Disordered Kaolinite 0.0 0.4 0.5 0.7 1.3 0.3
Ferruginous smectite 4.7 54 6.2 7.8 8.4 6.8
Illite + Smectite 0.0 0.0 0.0 0.0 0.0 0.0
Chlorite 11.3 10.8 13.7 9.7 8.7 9.2
Muscovite (2M1) 14.2 17.8 23.5 18.1 15.8 12.0
Total clays: 30.6 34.8 44.1 36.7 345 28.4
Total: 99.1 98.9 100.3 100.3 97.3 100.7
Full Pattern degree of fit: 0.117 0.098 0.099 0.108 0.090 0.087
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15565447 15565447 15565447 15565447* 15565447 15565447
5/26/04 6/15/04 6/29/04 6/29/04 7/20/04 8/18/04

Mineral Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:
Quartz 31.5 32.8 252 25.8 14.8 16.0
Ordered Microcline 1.3 0.4 0.2 1.2 1.5 1.2
Intermediate Microcline 29 4.0 4.6 3.5 34 3.1
Sanidine 0.6 1.1 0.6 0.0 0.0 0.0
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 12.6 11.7 9.0 11.1 12.2 11.9
Albite 5.8 6.6 7.0 6.6 4.7 5.8
Oligoclase 14 1.3 1.2 0.2 0.2 1.7
Andesine 0.0 0.0 1.1 1.8 0.0 1.1
Labradorite 4.6 2.8 4.7 1.7 6.7 5.6
Bytownite 1.4 2.0 0.6 3.0 24 0.0
Anorthite 0.4 0.5 0.3 0.0 0.1 0.5
Calcite 0.3 0.6 1.1 0.7 6.4 7.7
Mg-calcite 0.4 0.2 0.0 0.3 0.4 1.0
Dolomite 1.5 1.3 1.5 1.2 2.0 24
Amphibole 1.2 1.0 1.2 1.2 14 1.5
Pyroxene 0.0 0.7 0.6 0.8 0.7 0.1
Hematite 0.1 0.0 0.2 0.1 0.1 0.1
Maghemite 0.0 0.0 0.0 0.0 0.0 0.7
Apatite 0.2 0.9 0.8 0.6 0.6 0.9
Total non-clays: 66.0 67.9 60.2 60.0 57.8 61.2
Clays:
Goethite 0.3 04 0.3 0.6 04 0.5
Disordered Kaolinite 1.6 1.1 0.2 1.1 0.7 0.1
Ferruginous smectite 8.0 7.1 5.6 8.0 8.6 8.3
Illite + Smectite 4.3 6.3 9.4 6.9 6.3 7.1
Chlorite 9.3 10.8 135 12.1 14.5 13.6
Muscovite (2M1) 10.9 9.7 11.8 11.0 13.8 12.0
Total clays: 344 35.4 40.8 39.6 44.3 41.5
Total: 100.4 103.3 100.9 99.6 102.1 102.7
Full Pattern degree of fit: 0.085 0.115 0.111 0.096 0.086 0.103
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CHAPTER 9 - Sediment Concentration and Percent Organic Matter (OM)

by Paul F. Schuster and Michael M. Reddy

A description of sample collection and processing of samples for suspended sediment
concentration and percent OM in the sediment is given in Schuster (2003). Sample analysis results

for WY 2004 are given in table 13.
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Table 13. Suspended sediment concentrations and percent organic matter in sediment from fixed-
station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; mg/L, milligram per
liter; OM, Organic Matter; NA, not available; <, less than]

Sediment Percent
Station ID Date concentration OM in
(mg/L) sediment

15356000 4/13/2004 <1 NA
15356000 5/26/2004 343 7
15356000 6/17/2004 137 8
15356000 6/30/2004 1,054

15356000 8/19/2004 709 10
15389000 4/9/2004 <1 NA
15389000 6/2/2004 145 11
15389000 7/29/2004 1 100
15389000 8/9/2004 25 21
15453500 4/1/2004 2 68
15453500 6/4/2004 417 8
15453500  7/13/2004 441 7
15453500 8/17/2004 389 9
15453500  9/10/2004 100 14
15515500 3/30/2004 4 37
15515500 5/28/2004 623 6
15515500 7/23/2004 1,578 4
15515500 8/26/2004 1,386 5
15515500 9/22/2004 125 9
15565447 4/7/2004 3 68
15565447 5/26/2004 251 9
15565447 6/15/2004 300 7
15565447 6/29/2004 197 7
15565447 7/20/2004 383 7
15565447 8/18/2004 398 8
15565447 9/22/2004 178 9
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CHAPTER 10 - Total Particulate Carbon (TPC), Particulate Inorganic Carbon
(PIC), Particulate Organic Carbon (POC), and Total Particulate Nitrogen
(TPN)

by Paul F. Schuster and Michael M. Reddy

A description of sample collection and processing of samples for TPC and TPN,
concentrations, also referred to as PC and PN, respectively, is given in Schuster (2003). Duplicate
samples are required for the determination of PIC and POC. The first duplicate was analyzed for
TPC (Zimmerman and others, 1997). The second duplicate was combusted at 500° C to drive off all
the POC. The second duplicate was then analyzed for PIC (Zimmerman and others, 1997).
Particulate organic carbon (POC) was determined by the difference of TPC and PIC. Sample

analysis results for WY 2004 are given in table 14.
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Table 14. Total particulate carbon, particulate inorganic carbon, particulate organic carbon, and total
particulate nitrogen concentrations from fixed-station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; TPC, total particulate
carbon; PIC, particulate inorganic carbon; POC, particulate organic carbon; TPN, total particulate nitrogen; mg/L,
milligram per liter; NA, not available; concentrations averaged from duplicate samples]

. TPC PIC POC TPN
StationID ~ Date (mg/)  (mg/L) (mg/L) (mg/L)
15356000 5/26/2004 10.50 2.69 7.81 0.46
15356000 6/17/2004 3.88 1.00 2.88 0.14
15356000 6/30/2004 33.90 23.00 10.90 0.58
15356000 9/6/2004 6.21 2.20 4.01 0.13
15356000 8/19/2004 27.60 18.90 8.70 0.50
15389000 6/2/2004 7.07 0.15 6.92 0.54
15389000  7/29/2004 0.55 0.01 0.54 0.06
15389000  8/9/2004 1.93 0.01 1.92 0.14
15389000  9/9/2004 0.27 0.00 0.27 NA
15453500 6/4/2004 21.30 4.55 16.75 1.00
15453500 7/13/2004 13.80 7.55 6.25 0.33
15453500 8/17/2004 12.70 4.54 8.16 0.33
15453500 9/10/2004 4.60 0.30 4.30 0.16
15515500 3/30/2004 NA NA NA 0.02
15515500  5/28/2004 10.90 0.79 10.11 0.54
15515500  7/23/2004 15.40 272 12.68 0.74
15515500 8/26/2004 13.40 2.07 11.33 0.69
15515500 9/22/2004 1.95 0.16 1.79 0.11
15565447 5/26/2004 6.71 0.24 6.47 0.45
15565447 6/15/2004 6.23 0.22 6.01 0.37
15565447 6/29/2004 3.74 0.21 3.54 0.22
15565447 7/20/2004 8.26 3.12 5.14 0.30
15565447 8/18/2004 14.00 2.64 11.36 0.45
15565447 9/22/2004 4.75 0.40 4.35 0.20
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CHAPTER 11 - Isotopic Analysis of Suspended Particulate Organic Matter
(POM)

by Steven R. Silva and Carol Kendall

A description of sample collection and processing of samples for the percent of carbon and
nitrogen, carbon:nitrogen ratios, carbon-13, and nitrogen-15 isotopes in suspended POM is given in

Schuster (2003). Sample analysis results for WY 2004 are given in table 15.
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Table 15. Suspended sediment isotopic data from fixed-station sampling sites in the Yukon River

Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; C, carbon; N,

nitrogen; SD, standard deviation; Avg, average; %, percent; J, delta; --, no data; *, replicate]

Station ID Date % SD%C %N SD%N CGN  §°C 831% 5N 5!,’“
15356000 5/26/2004 116 — 009 - 1504 2624 - T
15356000 5/26/2004* 101 011 008 001 1473 2606 013 227 0.1l
15356000 6/172004 097  ~ 010  — 1132 2516 - 495 -
15356000 6/30/2004 051  — 004 - 1488 2436 - 219 -
15356000  7/202004 045 -~ 004  — 1313 2419  — 477 -
15565447  6/152004 143~ 010  — 1668 2673 - 305 -
15565447 6262004 15  — 013  — 1346 2657 - 410 -
15565447 6/29/2004 164 -~ 018  — 1063 2596 - 503 -
15565447  6/20/2004* 139 018 043 004 1247 2634 027 466 026
15565447 7202004 085  — 009 -~ 1102 -2558 - 615 -
15565447  7/202004% 086 001 009 000 1115 2580 016 629  0.10
15453500 6/72004 175 - 013 - 1571 2627 - 264 -
15453500 6/9/2004 166  — 016 -~ 1210 2530 - 395 -
15453500 6/23/2004 145  — 010 -~ 1692 -2639 - 265 -
15453500 6/23/2004% 143 001 010 000 1668 -2619 014 248 0.2
15453500 7/132004 09  — 007 — 1500 2560 - 190 -
15515500 3/30/2004 444  — 021 - 2467 2740 - 352 -
15515500 5/28/2004 047  — 004  — 1371 2568 - 006 -
15515500 6/10/2004 052  — 005  — 1213 2444 - 434 -
15515500 6/252004 039  — 003 -~ 1517 2423 - 207 -
15515500 7/23/2004 038 —  0.04 1108 2481~ 232 -
15389000 6/2/2004 34 - 025 - 1587 2684 - 118 -
15389000 6/7/2004 356  — 026  — 1597 2706 - 314 -
15389000 6/112004 37  — 028  — 1542 2664 - 395 -
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CHAPTER 12 - Uranium Isotopes

by Thomas F. Kraemer

A description of sample collection and processing of samples for uranium concentrations and
activity ratios (UAR) is given in Schuster (2003). Sample analysis results for WY 2004 are given in

table 16.
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Table 16. Uranium concentration and “*U/*’U isotopic activity ratio analyses in water samples from
fixed-station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; ug/L; microgram per
liter; U, Uranium; -- not available]

Station ID Date and time 1] U/ U activity ratio
(pg/L) (1 sigma uncertainty)
15389000 4/9/04 14:00 0.82 2.310+0.015
15389000 6/2/04 16:20 0.20 1.649+0.008
15389000 6/8/04 -- 0.25 1.714+0.013
15389000 6/11/04 13:50 0.24 1.941+0.019
15389000 7/29/04 14:00 0.63 2.093+0.006
15389000 7/29/04 14:20 0.22 1.935+0.009
15389000 7/29/04 14:20 0.43 2.135+0.008
15515500 3/30/04 17:50 0.82 1.310+0.008
15515500 5/28/04 12:00 0.75 1.149+0.006
15515500 6/10/04 13:10 0.90 1.105+0.007
15515500 6/25/04 16:35 1.16 1.102+0.010
15515500 6/25/04 16:35 1.16 1.102+0.006
15515500 7/23/04 16:10 0.69 1.119+0.007
15515500 8/26/04 15:30 0.73 1.125+0.007
15515500 9/22/04 16:00 0.74 1.300+0.009
15356000 4/3/04 12:30 1.13 1.417+0.007
15356000 4/3/04 12:30 -- 1.405+0.007
15356000 5/26/04 11:00 0.65 1.458+0.006
15356000 6/17/04 10:30 0.89 1.376+0.008
15356000 6/30/04 16:20 0.93 1.410+0.011
15356000 6/30/04 16:20 -- 1.403+0.008
15356000 7/20/04 15:00 0.99 1.380+0.010
15356000 7/20/04 15:00 -- 1.388+0.006
15356000 8/19/04 15:10 0.81 1.375+0.006
15356000 9/6/04 - - 1.06 1.362+0.005
15565447 4/7/04 10:20 0.89 1.423+0.010
15565447 5/26/04 16:20 0.53 1.385+0.006
15565447 6/15/04 15:20 0.56 1.432+0.014
15565447 6/29/04 16:40 0.66 1.387+0.005
15565447 7/20/04 10:30 0.95 1.339+0.014
15565447 8/18/04 11:10 0.99 1.346+0.010
15565447 9/22/04 13:00 1.09 1.365+0.005
15453500 4/1/04 19:00 1.04 1.425+0.006
15453500 6/4/04 16:20 0.64 1.459+0.004
15453500 6/9/04 14:30 0.60 1.443+0.009
15453500 6/23/04 13:00 0.88 1.418+0.006
15453500 6/23/04 13:00 -- 1.395+0.006
15453500 6/23/04 13:10 0.88 1.400+0.009
15453500 7/13/04 14:50 1.03 1.410+0.007
15453500 8/17/04 16:50 0.77 1.414+0.009
15453500 9/10/04 15:30 0.86 1.408+0.005
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