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INTRODUCTION

Extensive reconnaissance assessments of the mineral resource potential of the Colville and Okanogan National Forests in northeastern Washington were conducted during 1979-1982 by a private consultant A.R. Grant, under contract with the U.S. Department of Agriculture, Forest Service. These forests occupy large parts of Pend Oreille, Stevens, Ferry, and Okanogan counties, and smaller parts of Whatcom, Skagit, and Chelan counties adjoining Okanogan County in the Cascades. Sampled terrain also included the Kaniksu National Forest in Pend Oreille County and one stream bed of the Kaniksu in adjacent Bonner County, Idaho. (Figure 1)

Two unpublished reports resulting from the assessments (Grant, 1982a,b) list a total of 3,927 analyses of gold, silver, copper, lead, zinc, molybdenum, tungsten, and uranium content of stream sediment and bedrock samples collected at widely dispersed sites in the three National Forests. This report makes this important body of work available in digital form on diskettes, to enhance manipulations with computer spreadsheets, geographic information systems (GIS), and digital spatial analyses.  This will allow for utilization of data by modern day explorationists and by the general geodata user community.  

The authors wish to acknowledge the considerable assistance of Rod Lentz, Okanogan National Forest staff geologist, Omak, Washington, in facilitating access to the unpublished reports and other documents.  We are indebted to Sam Gehr and Robert Vaught, Forest Supervisors of the Okanogan and Colville National Forests (USDA), respectively, for permission to publish the data.  Robert E. Derkey, Washington State Department of Natural Resources, Spokane, Washington, provided software and digitizing facilities, and Pamela Derkey, USGS, Spokane, assisted with preparation of metadata. J. Douglas Causey, USGS, Spokane made maps used for comparisons. 

DATA DIGITIZATION


The first step in the conversion consisted of entering the analytical chemistry data into a desktop computer spreadsheet (Excel97, Microsoft Corporation, Redmond, WA). In the resulting digital table, fields consist of forest name, USGS topographic quadrangle name, sample number, sample description, sample type (whether stream sediment or bedrock sample), and analytical data for eight elements.  Explanations of these categories can be found in Appendix 1. Analytical data are reported in parts per million (ppm) except for gold, which is reported in parts per billion (ppb). Where necessary, troy ounces per short ton were converted to ppm by multiplying by 34,286. The numbers of sample results on the spreadsheet are tabulated by category below.

Category
Colville Forest

Okanogan Forest

Total
Rock

   
   587


   578




Stream sediment
1,597


1,167




Total


2,184


1,745


3,929

Figure 1.  Location of sample sites in Okanogan and Colville National Forests.  National forest 

      boundaries are shown by outline.

The next step consisted of determining the latitude and longitude location of sample sites (points) plotted on Grant’s original mylar base maps.  Software employed in this task (GS-MODS, Johnson, 1987) assigns each data point a discrete sequential digitizer number. The sequential numbers were manually linked to the spreadsheet data as the digitizing proceeded.  The digital data-point coordinates were then plotted on maps in Universal Transverse Mercator projection (zone 11, North American datum, 1927, central meridian 117.00 degrees, 1866 Clarke spheroid) at scales matching those of the original maps.  Comparison of sample site locations on the two sets of maps revealed average differences of +/- 349 feet (106 m).  Such large discrepancies are believed mainly attributable to 1) distortions introduced in the process of photographic reproduction and compositing of numerous 1:31,680- and 1:63,360-scale field sheets during construction of mylar base maps
, and 2) incomplete specifications available for the projections of original maps.   Users attempting to recover more precise sample locations would be well advised to refer back to the original mylar maps, currently archived at the Okanogan National Forest headquarters, Omak, WA. Users can re-create the map coverage by using the x,y-coordinates in Table 1 (Appendix III).   

Three files have been created and recorded on one 1.44 MB diskette. A list of the files and the location where they can be obtained are found elsewhere in this report. 

CHEMICAL ANALYSES.  

As reported by Grant, samples selected for analysis were first prepared by sieving to minus-80 mesh (stream sediments) or by crushing and pulverizing followed by sieving to –100 mesh (rock samples).  At least two commercial laboratories performed the analyses, TSL, Spokane, Washington, and Chemex Labs, Vancouver, B.C., with the latter carrying out a majority of the work.  Both trace element and ore grade assays were performed.

 The Forest Service provided information to indicate the analytical methods and standards applied
. A one-gram sample underwent a perchloric-nitric digestion.  Analysis for copper, molybdenum, lead, zinc, and silver was performed by atomic absorption spectrophotometry (AAS).  Backgrounds were corrected for non-atomic absorption for lead and silver.  For gold analysis, a five-gram sample was ashed at 550oC to destroy any organic material. The sample was digested to dryness using aqua-regia and re-dissolved using 25% HCl and then extracted as a bromide complex.  Analysis was completed using AAS with a correction applied for background.  Uranium analysis was performed by the fluorometric method on an aliquot received from the perchloric-nitric digestion. Tungsten analysis was performed on a 0.5-gram split using pyrosulfate fusion with an overnight extraction followed by complexing with 3,4-dithiol for a colorimetric finish.   The following minimum detection limits are routinely achieved on solutions read for a particular element: copper, lead, molybdenum, tungsten, uranium, and zinc, 1 ppm; gold, 0.01 ppm; and silver, 0.1 ppm. Detection limits vary slightly depending upon other elements determined from the same solution. Upper limits are essentially 100% for all metals, however, accuracy may suffer with higher dilution factors. No data is available to indicate samples exceeding 1000 ppm were re-run to improve precision as recommended by Chemex Labs.

Sampling procedures and integrity of laboratory results are always important considerations.  The following comments are quoted from the mineral assessment reports.

….”Stream sediment samples were collected from all major accessible drainages and, in areas of high density sampling, from minor drainages.  Care was taken, wherever practical, to avoid contamination of stream sediments by man-made objects such as up-drainage metal culverts.  Where samples were taken from drainages with suspected up-stream contamination, the possible contamination factor was duly noted.  In a few instances, fine-fraction sediments could not be found and, in those cases, no sample was taken.  Rock chip samples were collected from mineralized or altered outcrops and mine workings where analytical data would be of aid in delineating target areas for future activity.****** The contractor’s responsibility for the samples designated for analysis ended upon delivery to the Forest Service.  A separate contract existed between the Forest  Service and the analytical laboratory.  Unfortunately, during the summer of 1980, serious problems as to sample preparation and questionable analytical results became evident.  Several meetings with the laboratory resulted in an improvement in performance.  However, umpire analyses of selected samples indicated possible serious accuracy problems for Au, Ag and W.   As a consequence, all stream sediment samples collected during the contract were reanalyzed for Au, Ag and W in a laboratory having a high performance rating with the mining industry… “ (Grant, 1982a,b, p. 4-5).

OBTAINING DATA AND THE REPORT.

The electronic files for this report can be obtained over the Internet at URL, 

http://wrgis.wr.usgs.gov/open-file/of99-344.    Choose ‘Click here for files’ and follow the directions.

The files may also be obtained by FTP. Windows 95 users may need to start FTP in the MSDOS window. Follow the steps below:

· Change to your local  directory

· ‘ftp wrgis.wr.usgs.gov’


· Name:  Use ‘anonymous’ as your user name

· Password:  (you@email_address)

· Go down to the pub/open-file directory

· Go down to the specific open file directory

· Extracting the files from the of99-344.exe self-extracting file is accomplished by typing the name of the file, ‘of99-344’, and pressing the ‘Enter key’. The files will unload automatically.
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APPENDIX I - Explanation of terms used.

Organization of the data in the spreadsheet table is shown below.

Example of column heading:

Forest
Quad
DigNo.
Lat.
Long.
Sample
Description
Rock/Sed
Au-ppb
Ag-ppm
Cu-ppm
Pb –ppm
Zn-ppm
Mo-ppm
W-ppm
U3O8-ppm

Forest—Location of sample is either Colville or Okanogan National Forest.

Quad—Quadrangle (quad.) name are those field map names used by Grant.

The name, scale, latitude, and longitude of the maps are listed below.

Forest

(quad. scale)
Quad. Name
NW corner Lat.
NW corner Long.
Forest

(quad. scale)
Quad. Name
NW corner Lat.
NW corner Long.

Okan.(2)
Slate Pass SW
48 45' 
121 00' 
Okan.(1)
Tonasket
48 45' 
119 30' 

Okan.(2)
Slate Pass   (1)
48 45' 
120 45' 
Colv.(1)
817-2-3
48 45'
118 00'

Okan.(1)
Slate Pass   (2)
48 45' 
120 45' 
Colv.(1)
817-2-4
48 45'
117 45'

Okan.(2)
Ptarmigan Pk.
49 00' 
120 45' 
Colv.(1)
817-3-1
48 30'
117 45'

Okan.(1)
Three Fools
49 00' 
121 00' 
Colv.(1)
817-3-2
48 30'
118 00'

Okan.(1)
Black Lake
49 00' 
120 15' 
Colv.(1)
817-3-4
48 15'
117 45'

Okan.(1)
Diamond Cr.
49 00' 
120 30' 
Colv.(1)
817-4-2
48 30'
117 30'

Okan.(1)
Doe Mtn.
48 45' 
120 15' 
Colv.(1)
817-4-3
48 15'
117 30'

Okan.(1)
Horseshoe Basin
49 00' 
120 00' 
Colv.(1)
817-1-1
49 00'
117 15'

Okan.(1)
Tiffany Mtn.
48 45' 
120 00' 
Colv.(1)
817-1-2
49 00'
117 30'

Okan.(1)
Mazama (1)
48 45' 
120 30' 
Colv.(1)
817-2-1
49 00'
117 45'

Okan.(1)
Mazama (2)
48 45' 
120 30' 
Colv.(1)
817-1-3
48 45'
117 30'

Okan.(1)
Azwell
48 00' 
120 00' 
Colv.(1)
817-1-4 (1)
48 45'
117 15'

Okan.(1)
Brewster
48 15' 
120 00' 
Colv.(2)
817-1-4 (2)
48 45'
117 15'

Okan.(1)
Chelan
48 00' 
120 15' 
Colv.(2)
817-4-1
48 30'
117 15'

Okan.(1)
Loop Loop
48 30' 
120 00' 
Colv.(2)
817-2-2
49 00'
118 00'

Okan.(1)
Methow I
48 30' 
120 15' 
Colv.(1)
818-2-2
49 00'
119 00'

Okan.(1)
Methow II 
48 30' 
120 30' 
Colv.(1)
818-2-3
48 45'
119 00'

Okan.(1)
Methow III
48 15' 
120 30' 
Colv.(1)
818-2-4
48 45'
118 45'

Okan.(1)
Methow IV
48 15' 
120 15' 
Colv.(1)
818-3-1
48 30'
118 45'

Okan.(1)
Stehekin (1)
48 30' 
120 45' 
Colv.(1)
818-3-2
48 30'
119 00'

Okan.(2)
Stehekin (2)
48 30' 
120 45' 
Colv.(1)
818-1-3
48 45'
118 30'

Okan.(1)
Aeneas  
48 45' 
119 00' 
Colv.(1)
818-1-4
48 45'
118 15'

Okan.(1)
Aeneas Valley
48 45' 
119 15' 
Colv.(1)
818-4-2
48 30'
118 30'

Okan.(1)
Bald Knob
48 30' 
119 00' 
Colv.(2)
818-1-1 (1)
49 00'
118 15'

Okan.(1)
Bodie Mtn.
49 00' 
119 00' 
Colv.(1)
818-1-1 (2)
49 00'
118 15'

Okan.(1)
Disautel
48 30' 
119 15' 
Colv.(1)
818-1-2
49 00'
118 30'

Okan.(1)
Mt. Bonaparte
49 00' 
119 15' 
Colv.(1)
818-2-1
49 00'
118 45'

Okan.(1)
Oroville
49 00' 
119 30' 





Scale:  (1), 1:31360; (2), 1:63,360

Dig. No.—Digitizer number assigned during digitizing process to link tabulated data to digitized location.

Lat.—The x-coordinate reported in decimal degrees of latitude obtained through digitizer using GS-MODS.  Projection assumed:  UTM zone 11, 1927 NAD.

Long.—The y-coordinate reported in decimal degrees of longitude obtained through digitizer using GS-MODS.  Projection assumed:  UTM zone 11, 1927 NAD.

Sample—Sample number given in Grant report.

Locations of eleven sample localities not found on the map were estimated from their description from the table in Grant’s reports.  These locations are indicated by the “..(est)” in the sample number column.

Locations of three samples could not be estimated (below). 

Forest
Quad
Sample
Dig. No.
Description

Okanogan
Methow IV
K-10/29-18R
none
aph. vol. sed., mod. lim., 1 py

Okanogan
Stehekin I
W-8/6-1S
none
Lower Reynolds Cr.

Colville
817-2-4
2G-6/1-1R
none
lim. sil. arg-shale, 2 py

Sample
Au
Ag
Cu
Pb
Zn
Mo
W
U3O8

K-10/29-18R
20
.7
62
25
59
6
1
-1

W-8/6-1S
-10
1
24
15
56
-2
1
2

2G-6/1-1R
10
26
.5
106
63
1
1
1.5

Other samples located on the maps (seven in Colville; nineteen in Okanogan) did not have accompanying tabulated data available.  These are not included in this report.

Description—Abbreviated rock names are given for rock samples. Descriptions are entered “as is” in the following table and in Table 1 from the original reports.  Some abbreviations found in the report are not given below and in other cases abbreviations may be combined.

Abbreviation
Definition
Abbreviation
Definition

adj.
adjacent
gal.
galena

Agn.
augen gneiss
gar.
garnet or garnetiferous

Ak.
alaskite
Gb.
gabbro

alt.
altered or alteration
Gd.
granodiorite

amp.
amphibolite
gn.
gneiss

An.
andesite
gne.
gneissose

ang.
angular
goeth.
goethite

aph.
aphanitic
Gr.
granite

apl.
aplite
GS
greenstone

arg.
argillite
Gsch.
greenschist

Abbreviation
Definition
Abbreviation
Definition

asp.
arsenopyrite
H.
hornblende

B. or Bio.
biotite
hbnite.
hornblendite

bath. 
batholith
hem.
hematite

bdg.
bedding
hnfls.
hornfels or hornfelsed

Bio2
secondary biotite
hypab.
hypabyssal

bldr.
boulder
intr.
intrusive or intruded

bx.
breccia
jar.
jarosite

Bxwk.
boxwork
KF
K feldspar

calc. sil.
calc. silicate
lam.
laminated

carb.
cabonate
lch.
leached or leach

c.g.
coarse grained
leuco.
leucocratic

cgl.
conglomerate
l.g.
low-grade (ref. hornfels)

ch.
chert
Lgn.
layered gneiss

chl.
chlorite
lim.
limonite or limonitized

cp.
chalcopyrite
loc.
local

cren.
crenulated
Ls.
limestone

cs.
coarse  
M
muscovite

db.
diabase
2M
2 mica (biotite and muscovite)

Dc.
dacite
mag.
magnetite

Deutc.
deuteric
mal.
malachite

diff.
differentiate
mbl.
marble

Dio.
diorite
meta-ig.
metamorphosed igneous rock

Dirless.
directionless
meta-sed.
metamorphosed sedimentary rock

ep.
epidote
meta-vol.
metamorphosed volcanic rock

Equigran.
equigranular
m.g.
medium grained

exud.
exudation
Mign.
migmatitic gneiss

F. or feld.
feldspar
mod.
moderate

Feldspath
feldspathization
Ms.
meta-sedimentary rock

fel.
felsic
mste. or met.
mudstone

f.g.
fine grained
N.V.S.
no visible sulfides

Fl.
fluorite
p.
porphyry (combined with rock type-Qdp-quartz dior. porphyry

flt.
fault
peg.
pegmatite

fol.
foliated or foliation
pgn.
paragneiss

fx.
fracture or fractured
ph. or phy.
phyllite or phyllitic

po.
pyrrhotite
sil.
silicified

Porph.
porphyritic or porphyry
sl.
slate

prop.
propylitic alteration or propylitized
smQ
smokey quartz

py.
pyrite
sp.
sphalerite

Abbreviation
Definition
Abbreviation
Definition

Q or qtz.
quartz
spec. hem.
specular hematite

Qd.
quartz diorite
ss.
sandstone

Qm.
quartz monzonite
ste.
siltstone

Q-S
quartz-sericite alteration
str.
strong

Qte.
quartzite
sul.
sulfide

repl.
replace
t.
tuff (suffix after rock type - ex: Dct - dacite tuff)

rext.
recrystallized
tour.
tourmaline

Rh.
rhyolite
tr.
trace

rk.
rock
UM
ultramafic

sbt.
stibnite
unalt.
unaltered

sch.
schist
v. or vn.
Vein-v used as suffix; ex. Qv-Quartz vein

sche.
schistose
v.c.g.
very coarse grained

ser.
sericite or sericitized
vnlts
veinlets

serp.
serpentine
vol.
volcanic or volcanic rocks

serp'd.
serpentinized
wk. 
weak

sh.
sheared
wx.
weathered



xc.
crosscutting

Rock/Sed—Type of sample: rock sample (R), or stream sediment sample (S) 

Element data for gold, silver, copper, lead, zinc, molybdenum, tungsten, and uranium:

The following conventions are used in reporting the the element data. 

“-999” indicates no trace element data were provided; reason is unknown
“-99” indicates insufficient sample for analysis 

“-“ (minus sign) value reported is below the lower detection limit for the element.    For instance, a “<10.0” would be reported as –10 but 10.0 would be reported as 10.  Likewise a >100 would be reported as 100.

For values that exceed the upper detection limit for the trace element (e.g. +10,000 ppm for Zn), the assay value is reported at that detection limit value (e.g. 10,000 ppm for Zn). Values reported above the “apparent” upper limits are interpreted as resulting from analysis obtained from separate laboratories.
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    Citation_Information:
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      the mineral potential of these national forests during 

      1979-1982 under a contract from the USDA-Forest Service.

    Purpose:

      This dataset was developed to provide geochemical data for 

      the Colville and Okanogan national forests, WA for use in 

      future spatial analysis by a variety of users.

      This database is not meant to be used or displayed at any 

      scale larger than 1:63,360 (e.g., 1:62,500 or 1:24,000).
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      Source_Scale_Denominator: 31680

      Type_of_Source_Media: original stable-base film positives

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 1982

        Source_Currentness_Reference:

          date that Grant (1982b) submitted report to the U.S.

          Forest Service.

      Source_Citation_Abbreviation: Grant, 1982b

      Source_Contribution:

        Grant (1982b) is one of two sources of geochemical data

        in this database.

    Source_Information:

      Source_Citation:

        Citation_Information:

          Originator: Johnson, B.R.

          Publication_Date: 1987

          Title:

            GSMODS - A personal mineral occurrence database system 

            reference manual, version 1.01

          Edition: version 1.01

          Geospatial_Data_Presentation_Form:

            software for IBM-PC compatible

            computer

          Series_Information:

            Series_Name: Open-File Report

            Issue_Identification: Open-File Report 87-636

          Publication_Information:

            Publisher: U.S. Geological Survey

      Type_of_Source_Media: computer program

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 1987

        Source_Currentness_Reference: publication date

      Source_Citation_Abbreviation: Johnson, 1987

      Source_Contribution:

        This program was used to digitize locations of the 

        geochemical sample (point) data.

    Process_Step:

      Process_Description:

        Geochemical sample sites were digitized from the original

        stable-base maps (assumed to be in a UTM zone 11 map 

        projection) into GSMODS, ver. 1.01 (Johnson, 1987) as 

        points.

        These point data were output to Arc/Info GENERATE-format 

        files using the GSMGIS utility (G.I. Selner, written 

        communication, 1994) and then imported into an Excel97 

        file format.

      Process_Date: 1998

Spatial_Reference_Information:

  Horizontal_Coordinate_System_Definition:

    Planar:

      Grid_Coordinate_System:

        Grid_Coordinate_System_Name:

          Universal Transverse Mercator 

          assumed

        Universal_Transverse_Mercator:

          UTM_Zone_Number: 11

          Transverse_Mercator:

            Scale_Factor_at_Central_Meridian: implied

            Longitude_of_Central_Meridian: implied

            Latitude_of_Projection_Origin: implied

            False_Easting: 0.000

            False_Northing: 0.000

    Geodetic_Model:

      Horizontal_Datum_Name: North American Datum of 1927

      Ellipsoid_Name: Clarke 1866

      Semi-major_Axis: 6378206.4

      Denominator_of_Flattening_Ratio: 294.98

Entity_and_Attribute_Information:

  Overview_Description:

    Entity_and_Attribute_Overview:

      The 'Digital analytical data from mineral resource 

      assessments of National Forest lands in Washington'

      Open-File Report 99-344-A contains a detailed description 

      of the fields in the of99-344.xls file along with their 

      attributes.

    Entity_and_Attribute_Detail_Citation:

      none.

      See Open-File Report 99-344, available on-line at

      http://wrgis.wr.usgs.gov/open-file/of99-344.

Distribution_Information:

  Distributor:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization:

          U.S. Geological Survey Information 

          Services

      Contact_Address:

        Address_Type: mailing and physical address

        Address: Open-File Reports, Box 25286

        City: Denver

        State_or_Province: CO

        Postal_Code: 80225

        Country: USA

      Contact_Voice_Telephone: 1-303-202-4200

      Contact_Facsimile_Telephone: 1-303-202-4693

    Contact_Information:

      Contact_Person_Primary:

        Contact_Person: David E. Boleneus

        Contact_Organization: U.S. Geological Survey

      Contact_Position: geologist

      Contact_Address:

        Address_Type: mailing and physical address

        Address: 904 West Riverside, Rm. 202

        City: Spokane

        State_or_Province: WA

        Postal_Code: 99201

        Country: USA

      Contact_Voice_Telephone: 1-509-368-3100

      Contact_Facsimile_Telephone: 1-509-368-3199

      Contact_Electronic_Mail_Address: dboleneu@usgs.gov

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization:

          U.S. Geological Survey - Earth Science Information

          Office

      Contact_Address:

        Address_Type: mailing and physical address

        Address: 904 West Riverside, Rm. 135

        City: Spokane

        State_or_Province: WA

        Postal_Code: 99201

        Country: USA

      Contact_Voice_Telephone: 1-509-368-3130

      Contact_Facsimile_Telephone: 1-509-368-3194

      Contact_Electronic_Mail_Address: esnfic@mailmcan1.wr.usgs.gov

      Hours_of_Service: 8:00 a.m. - 4:30 p.m., Pacific time zone

  Distribution_Liability:

    The U.S. Geological Survey (USGS) provides these geographic data "as is."

    The USGS makes no guarantee or warranty concerning the accuracy of

    information contained in the geographic data.  The USGS further makes no

    warranties, either expressed or implied as to any other matter whatsoever,

    including, without limitation, the condition of the product, or its

    fitness for any particular purpose. The burden for determining fitness for

    use lies entirely with the user.  Although these data have been processed

    successfully on computers at the USGS, no warranty, expressed or implied,

    is made by the USGS regarding the use of these data on any other system,

    nor does the fact of distribution constitute or imply any such warranty.

    In no event shall the USGS have any liability whatsoever for payment

    of any consequential, incidental, indirect, special, or tort damages

    of any kind, including, but not limited to, any loss of profits

    arising out of use of or reliance on the geographic data or arising

    out of the delivery, installation, operation, or support by USGS.

    This digital geochemical database for the Colville and Okanogan national

    forests is not meant to be used or displayed at any scale larger than

    1:63,360 (e.g., 1:62,500 or 1:24,000).

Metadata_Reference_Information:

  Metadata_Date: 19990618

  Metadata_Review_Date: 19990310

  Metadata_Future_Review_Date:

  Metadata_Contact:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: U.S. Geological Survey

        Contact_Person: Pamela D. Derkey

      Contact_Position: geologist

      Contact_Address:

        Address_Type: mailing and physical address

        Address: 904 West Riverside Avenue, Rm. 202

        City: Spokane

        State_or_Province: WA

        Postal_Code: 99201

        Country: USA

      Contact_Voice_Telephone: 1-509-368-3114

      Contact_Facsimile_Telephone: 1-509-368-3199

      Contact_Electronic_Mail_Address: pderkey@usgs.gov

  Metadata_Standard_Name:

    FGDC Content Standards for Digital Geospatial

    Metadata

  Metadata_Standard_Version: FGDC-STD-001-1998

  Metadata_Access_Constraints: none

  Metadata_Use_Constraints: none

APPENDIX III.   Table 1-Analytical results

Analytical results for gold, silver, copper, lead, zinc, molybdenum, tungsten, and uranium for Colville and Okanogan National Forests (48 p.)
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� Spokane, WA


� Eastern Washington University, Cheney, WA


� H. Woolschlager, pers. communication, 1998


� Specifications of data provided by Hart Bichler, Chemex Labs, Vancouver, B.C., Canada, April 21, 1989.
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