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INTRODUCTION

The lead isotope data base for sulfide deposits and occurrences
in Alaska was initiated in conjunction with the Alaska Mineral
Resource Appraisal Program (AMRAP), and is a direct outgrowth of
the "Common-Pb in sulfides from Alaska" project. The initial
report from this project was published by Church and others
(1987). Since our last report, we have started a new laboratory
and have analyzed more than one hundred new samples. We continue
to concentrate our Pb-isotope studies in areas where the results
will have the maximum impact on the assessment of the mineral
endowment and geologic history of Alaska. We continue to solicit
the cooperation of geologists working in Alaska in the collection
of well-documented samples for this project (see Appendix II).
The primary objectives of the project are three-fold:

1.) to utilize Pb-isotope signatures, in conjunction with the
regional mapping, to assess the relative ages and
categorize the types of deposits studied,

2.) to relate the Pb-isotope and trace-element geochemical
signatures of specific deposit and occurrences to
ore-forming processes, and

3.) to use these data to correlate lithotectonic terranes
within the northern Cordillera.

PRESENTATION OF THE DATA

The data presented in Tables 1-6 represent the work completed
on the project through December 1, 1989. The deposits from which
samples have been obtained are grouped by 1° x 3° quadrangle, and
the state of Alaska is divided up into the six regions used in
other data compilations by the U.S. Geological Survey (Figure 1).
All abbreviations used in the data tables are documented in
Appendix I. Mining regions and district names defined by the
U.S. Bureau of Mines (Ransome and Kerns, 1954) have also been
used throughout this report (Figure 2). Many of the deposits are
briefly described by Berg and Cobb (1967); no attempt will be
made in this report to summarize the voluminous literature on ore
deposits that has been published since then.

Deposit Information

Information on each specific deposit or occurrence has been
provided largely by the sample contributor (Contr.) on the form
used for sample submission for this project (see Appendix I1I).
Specific geologic information on the deposit or occurrence also
has been obtained from published literature. However, the
information on deposit characteristics has been supplemented by
the authors, either from the information provided by the
contributor or taken from the literature. Contributors were
given the opportunity to modify the descriptive data in the
tables prior to publication. This process should have minimized
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errors. Blanks in the tables indicate a lack of information.
The deposit classification used in this report is based on the
compilation by Cox and Singer (1986) and is included here only
for the purpose of dialogue. Certainly, there will not be
widespread agreement among geologists on the classification of
deposits into model types! We solicit any new information that
knowledgeable readers might have on the classification of
specific deposits that we have studied.

The sample source indicates whether the sample came from
outcrop, core, dump, and so forth. We have recently added
samples to the data base which have been obtained from museums
(Mu). Since these samples have a higher level of uncertainty
associated with them (i.e., their exact sample locality), they
are classified separately. The deposit characteristics are short
summaries (limited to three words) which describe the host rock,
structure, and texture of the deposit. Veins are characterized
as predominantly calcite or quartz veins in the texture column
and the sulfides are disseminated within the gangue minerals of
the vein. Formation names have not been used, but the assemblage
of rocks containing the deposit have been designated using the
lithotectonic terranes (LTT) defined by Monger and Berg (1984)
for southeastern Alaska (Table 6), and by Jones and others (1984)
for the rest of Alaska. The reader is referred to these
publications for detailed geologic and stratigraphic information
on these rock assemblages. Abbreviations for the LTT units are
given in Appendix I.

Chemistry and Mass Spectrometry

Most of the new Pb-isotope data presented in Tables 1-6 have
been analyzed by J.D. Gaccetta in the U.S. Geological Survey,
Branch of Geochemistry isotope laboratory. Analytical results
from all sulfide samples from Alaska have been included in the
compilation except those from the early work of Kulp (Russell and
Farquhar, 1960, p. 187). Upon visiting the American Museum of
Natural History, we were unable to verify the localities of the
samples analyzed so we have dropped them from this compilation.
Pb-isotope data from the studies of whole-rock Pb, largely from
Cenozoic volcanic rocks, have not been included in this data
base. References to the whole-rock Pb data are cited in the Pb-
isotope bibliography for Alaska. All of the results from
references published since 1978 have been made using the silica-
gel emitter method. These data have all been corrected for
thermal fractionation using the NBS SRM-981 common-Pb standard
(Catanzaro and others, 1968) and are accurate, at the 2 sigma
level, to within + 0.1 % or better. Triple-filament analyses
have a reported accuracy of + 0.1 % per mass unit (Doe and
Zartman, 1979). Analyses reported in Doe (1970) were determined
using the PbS method and were normalized to the CIT reference Pb
value. These data have been corrected for thermal fractionation
(Doe and Rohrbough, 1979) and have an uncertainty of about + 0.15
% per mass unit. Analyses done by Teledyne during the late
1970’s have been shown to contain analytical errors (Lueck, 1980;
Gulson, 1986, p. 128-129). Our results on samples from the same
localities, as well as from different localities in Alaska where
we have access to unpublished Teledyne analyses, confirm these
reported uncertainties. We recommend that data from this



laboratory be used with caution or ignored when making
interpretations of the Pb-isotope data.

Lead-isotopic determinations have been made largely on
sulfides. We report analyses from two types of samples:
analyses made on those that contain galena (indicated by GN in
the sample mineralogy column) and analyses on either mixed
sulfides or on other discrete sulfide phases. Where mixed
sulfides have been analyzed, we have given the Pb concentration
in the sample determined either by d.c.-arc emission
spectrography or by atomic absorption spectrophotometry in the
solution used for Pb-isotopic analysis. Previous studies of
mixed sulfides, or of separate sulfide minerals that have 100 ppm
or more of Pb, indicate that the Pb-isotopic data obtained from
this type of sample are comparable to that obtained from galena
(e.g. Church and others, 1986; Gulson, 1986).

Several different chemical procedures have been used on special
samples analyzed in this study. In general, galenas have been
hand-picked for analysis where possible. Galena samples were
prepared for analysis by digestion with ultrapure warm HNO, (2-5
mg in 1 mL). The samples were then diluted to 10 mL with
deionized water and sufficient solution pipetted out that one ug
of Pb was available for analysis (usually about 10 uL). Mixed
sulfides were digested in hot ultrapure HCl, HNO,, or aqua regia.
The solution was decanted and converted first to the chloride
medium and then to the bromide medium. Lead was isolated from
other cations using anion exchange in the bromide medium;
ultrapure reagents were used throughout the procedure. Blanks
were in the subnanogram range and are negligible. The sample was
loaded on the resin in 0.75M-1.0M HBr, washed with 1.0M HBr and
then with 1.5M HCl. The Pb was then eluted with 8M HCl following
the procedures used by the Branch of Isotope Geology, U.S.
Geological Survey (K.R. Simmons, oral commun., 1988).
Molybdenites were prepared by digestion in hot ultrapure 6M HCl.
A white precipitate, probably Mo,Cl,(OH), 2H,0, formed; the Pb
remained in solution. Pb was purified by anion exchange in the
bromide medium. High-antimony sulfides required special
preparation because Sb is also adsorbed on the anion exchange
resin in the HBr procedure described above. These samples are
digested in 12M ultrapure HCl in quartz. The sample is then
heated to dryness driving off much of the volatile SbcCl, and
leaving Pb in the residue. Final separation of the Pb is done by
anion exchange in the bromide medium. Rarely was it necessary to
electroplate the Pb samples obtained from the column separation
procedure prior to mass spectrometric analysis, however, when
necessary, electrodeposition on a platinum anode was used.

The isotopic composition of Pb determined at the U.S.
Geological Survey, Denver, Co., (Tables 1-6) was done on a 30.5
cm, 68° sector, solid-source mass spectrometer of NBS design.
This instrument was completely rebuilt by W.A. Bowman, NBS, for
this phase of the project during 1987. Samples were analyzed
using the single Re-filament, silica-gel emitter technique at
1250 + 20° C (Cameron and others, 1969). Two sets of eight ratio
pairs for ***Pb/?*°°Pb and one set each of eight ratio pairs for
27Pb/?°°Pb and for *°*Pb/?*°°Pb are taken over a period of 30 to 40
minutes in a typical analysis. Published data are indicated and
the reference given using a year and reference # code (e.g., Doe
(1970) is indicated as the first reference in the Pb-isotope
bibliography for Alaska published in 1970 and is indicated in the



data tables as reference 70.1, and soforth). Unpublished results
are included here for information only and will be published
formally in interpretative manuscripts. Requests to use our data
in other manuscripts should be obtained by writing S.E. Church.
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Table 1. Lead isotope data from sulfide occurrences from northern Alaska

QUADRANGLE 206pp  207pp  208p)
Locality Sample No.  Latitude Longitude Sample Mineralogy
Naﬂe 204Pb 204Pb 204Pb
AMBLER RIVER
Ambler #1 DHI (117') 671630 15702 cp, By
Arctic AT12-3B 671130 15 2500 cp 18,308 15.569  38.061
Arctic AT39-14 67 1130 156 2500 cp, py, 0 18,330 15,587 38,140
Arctic DH34 (6007) 671130 1562500 «cp 18,365 15,598 38.177
Arctic (I-3) AC-1-77 671130 15 2500 OGN 18,340 15,560 38.146
Berna 86J538F 67 4225 156 30 00 bar, gn
Dead Creek (I-2) T4AWM1610 67 13 10 156 32 GN 18,347 15,558  138.218
East Dead Cr EDC 67 13 10 156 32 cp, pY
Pardner’s Hill PH-1 670345 1570130 bn, cp
Pardner’s Hill PH-2 67 0345 1570130 bn
Ruby Cr 77AB93 67 04 30 156 58 sl, qn
Ruby Cr Crscut (975') 67 04 25 156 57 45 GN 18.612 15.600 38.106
Ruby Cr DH25 (115') 67 04 25 156 57 45 bnm, tt
Ruby Cr DH34 (1014') 67 04 25 156 57 45 qn, sl, ¢p
Ruby Cr DH34 (268') 6704 25 1565745 OGN 18,233 15,589 38.084
Ruby Cr DH40 (9707} 6704 25 156 57 45 OGN, cp 18,576 15.590 38.091
Ruby Cr DR4S (1030') 67 04 25 156 5745 py
Ruby Cr DH54 (1676') 67 04 25 156 57 45 GN 18.191 15,583  38.065
Ruby Cr DHO3 (2211') 67 04 25 156 57 45 sl
Ruby Cr HC-RCA-2 670425 1565745 sl, qn
Ruby Cr HC-RCA-46 67 04 25 156 5745 sl
Ruby Cr LY-BN 670430 155  cp
Ruby Cr 0D3265 67 04 25 156 57 45 bn, cp
Smucker 4B 67 18 157 09 cp, Py
Smucker DH3 (616") 67 18 157 08 cp 18,358 15,601 38.240
Smucker (I-1) SM-567 67 18 157 09 N 18.397 15.661 38.202
Snow DH21 (149’) 671615 1570150 cp, gn (6.5 % Bb)
Snow DH24 (329") 671615 1570150 cp, qn (3.5% Pb)
Sunshine Cr 85C-1 67 13 30 136 40 cp, sl, an, py
West Dead Cr DH4 (635') 67 1310 156 32 cp, By
ARCTIC
Porcupine Lake 68 49 00 146 29 00 fI, tt
BATRD MOUNTAINS
Frost 83J514V 67 25 160 45 GN, bar, f1, cp, sl 18,434 15,603 38.234
Onar OM074 672034 1605239 cp, bn, tt, gn, py (100 ppm Po)  20.464 15.721  38.208
Omar 0M122 67 29 32 160 52 37 cp (70 ppa Pb) 18,791 15.622 38.229
Powdernilk 85J5109C 67 27 40 160 46 GN, sl, py, bar 18,193 15,588 38.040
Powdermilk 85J539 67 27 38 160 48 08 GN, s1, py, bar 18,164 15.577  137.989
CHANDLER LAKE
Grizzly Cr CL784R 68 0538 150 4313 OGN, cal 18,658 15.622 38.638
Grizaly Cr CL784R 68 0538 150 43 13 OGN, cal 18,716  15.62% 38.614




Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LIT  of of Contr. BPb
Source host rock  structure  texture Type No.  District Host  Nin. Ref.
c wol-hstd stratiforn  dissem K-V¥S 28a WKL MH D D DGGS H
ALA C wol-hstd stratiforn  dissem K-S 28a Wi/sh A D D De 86.1
) C mol-hstd stratiforn  dissem K-VMS 28a Mi/Sh A D D De 87.3
(6s C mol-hstd stratiforn  dissem K-ViS 28a Ni/Sh  MH D D RV R-87
™ 0 wol-hstd stratiforn  dissem K-S 2a Wi/sh A D D 82.1
R carb-hstd  stratabound B Bar 31b Wi/t AE 0-§? M B
b)) 0 mol-hstd stratiforn  dissem K-S 2a Mi/sh  AMAH D D DGGS 821
0 mol-hstd stratiforn  dissem K-V¥S 28a W/sh A D D DGGS H
0 carb-hstd Kip Cu 32 Wi/sh  AAH S-D? M H
0 carb-hstd massive  Kip Cu 2% Mi/Sh  AMH D Ly B
¢ carb-hstd breccia  Kip Cu 32 Ni/Sh  MH D AB i
HS D carb-hstd breccia  Kip Cu e Wi/sh AMH D i 86.1
C carb-hstd crs-cuting breccia  Kip Cu jc  Ni/Sh AM D pe i
¢ carb-hstd crs-cuting breccia  Kip Cu Jic NW/Sh  AM D e H
1S ¢ carb-hstd  breccia Kip Cu 3 Ni/sh  AM D pe 86.1
CGS ¢ carb-hstd crs-cuting breccia  Kip Cu 3¢ Ni/sh A D RV R-87
c carb-hstd breccia disser  Kip Cu 3  Ni/Sh AM D Dc K
HS ¢ carb-hstd  breccia Kip Cu 3 Wi/Sh  AM D e 86.1
¢ carb-hstd crs-cuting  breccia  Kip Cu 32 Ni/Sh  AM D De H
C carb-hstd breccia  Kip Cu J%c  Wi/Sh  AM D He i
¢ carb-hstd breccia  Kip Cu 3 Ni/sh  AH D He H
0 carb-hstd breccia  Kip Cu 32 Mi/sh  AE D Ly i
Mu carb-hstd breccia  Kip Cu 32 Wi/sh A D SN i
0 mwol-hstd stratiforn dissen  K-VKS 8 WMWK AM D D De6s  H
C6S c wol-hstd stratiforn  dissem K-ViS 28a WiRKi  AH D D RV R-87
D C wol-hstd stratiforn  dissem K-VNS 28a WKL A D D 82.1
¢ scht-hstd stratiforn  massive  EK-VMS 28a WAL A D D D6eS H
¢ scht-hstd stratiforn  massive  K-VMS 28a WKL MH D D Dees  H
0 mol-hstd stratiforn  dissem K-vMs 283 WAL A D D M B
0 wol-hstd stratiforn  dissem K-VMS 28a Ni/Sh  MH D D DGGS  H
R carb-hstd crs-cuting  vein Pe-MV 2 NA/Cn  AM X JB H
0 0 carb-hstd shear zn  vein Mi/KL  MAE 0-D S R-87
0 0 carb-hstd shear zn breccia  Kip Cu 32 W/KL ME D PF 88.1
0 0 carb-hstd crs-cuting cal vein Kip Cu 32 Ni/Ki  AAE D PF 88.1
0 0 carb-hstd stratabound dissem  Replc 19a Wi/KL  ME 0 M R-87
0 0 carb-hstd stratabound dissen  Replc 192 NiKL AME 0 M Ry
L)} R thrust zn  shear zn qz/cal vein v Rk ME M s R-87
06 R thrust zn  shear zn qz/cal vein mv YRRk AR M s R-89




Table 1. Lead isotope data from sulfide occurrences from northern Alaska--(cont.)

QUADRANGLE 2ospy 207y 208pp
Locality Sample No.  latitude Longitude Sample Mineralogy
Name 204Pb 204Pb 204Pb

CHANDLER LARE--(cont.)

Inukpasugruk Cr 84AKDA30R 68 05 00 151 49 35 py, cp (50 ppn Pb)
Itkillik River CL848R 681445 150 24 05 OGN 18,586 15,610 38.628
Thibideaux Mtn 84CL401 681731 15008 00 py (150 ppm Pb)
Three River Mtn S4CLA4R 68 0430 1513922 py (200 ppm Pb) 18.753 15,627 38.870
DELONG NOUNTAINS
Competition Cr 68 08 20 163 03 05
Drinkwater A109sph 68 04 162 50 sl 18,390 15,581 38,165
Husky HD-1 68 04 162 32 oN 18,475 15,608 38,309
Tkalukrok Cr Al-1 68 03 163 00 10 py
Lik Lik 68 12 162 58 N 18,422 15.614 38.298
Red Dog 78ARD-1 68 0400 1624930 OGN 18,414 15,602 38,254
Red Dog Al10sphA 68 04 00 1624930 sl 18,393 15.573 38.181
Red Dog A110sphB 68 04 00 1624930 sl 18.404 15,585 38,181
Red Dog LL26-18 68 04 00 1624930 OGN 18.404 15,590 38.228
Red Dog LL.26-6B 68 0400 1624930 sl, GN, py 18.403 15.602 38,254
Red Dog LL4-14 68 04 00 162 49 30 OGN, bar 18,413 15,604 38,197
Red Dog RD-63B 68 04 00 1624930 OGN 18,409 15,598 38.238
DEMARCATION POINT
85AB15 69 1545 14330 05 (55 ppm Pb)
HOWARD PASS
Drenchwater T7ANK-134 68 35 158 42 30  GN, sl, bar 18,428 15,609 38,351
Drenchwater 78PM-052 68 35 158 4230 GN 18,406 15.592 38.270
Kivliktort Mtn AKD600B 68 18 156 38 GN 18,436 15,604 38,292
Koiyaktot Mtn ARD601B 68 13 156 19 6N 18.422 15,609 38.304
Story Creek 79441948 68 23 157 58 GN, sl 18,404 15,595 138,224
Story Creek STA 1.77 68 23 157 58 sl, N, py 18.427 15,599 38,272
Story Creek STA B0 6823 15758 I, G, py 18,415 15,606 38,288
Whoopee Cr WHC-104 68 14 157 50 sl, GN 18.406 15,600 38,265
Whoopee Cr WHC-3 68 14 157 50 sl (1000 ppm Pb) 18,398  15.595 138.253
KILLIK RIVER
AKD633 GN
Kady AKD605B 68 12 155 02 6N, s1, ¢p, oy 18,404 15,605 38,315
Rady AKD6OSD 6812 15502 GX, sl, op, py 18.382 15,588 38.228
Rakivilak Cr ARDO68 68 0914 1550042 OGN 18.490 15,604 38.271
Kayak concretions AKD6L3A 68 17 45 155 41 05 sl, GN, blk cal concretions 18,583 15,611  38.450
Kikiktat Mtn ARDOT3 682236 1544737 cp (8 ppn Bb) 18.854 15,582 38,287
Vidlee AKD610B 68 07 35 15516 45 GN, cp, sl 18.416 15.609 38,278
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Deposit Characteristics USBN Age  Age Publ.

Analyst  Sample Deposit  Model  Region/ LIT of of Comtr. Bb
Source host rock  structure  texture Type No.  District Host  Min. Ref.
0 cong=hstd stratiforn  dissem cepent WAk AAE D sc i
) R nsd-hstd  crs-cuting gz vein v NA/cv  AAE D sc R-87
0 cong-hstd stratiforn dissem  cement NA/Cv  ME D s i
D 0 cong-hstd  stratiforn  dissem cement R/Kk ME D sc R-87
0 sh-hstd  stratiforn sd Cu 30b NA/Is ME P P Ly i
| 0 sh-hstd  stratiforn massive  SEDEX ia No/Ls  AAD X X 86.5
L)) 0 sh-hstd  crs-cuting  vein SEDEX Jda NNt AD D | H 873
0 sd~hstd  stratiforn SEDEX 3a NA/Ls  AAE X N Iy K
)] c sh-hstd  stratiforn  dissem SEDEX 3a NA/Ls ARD M )| WA 87.3
¥ 0 sh-hstd  stratiforn  massive  SEDEX ila Na/Ls  AAD X .| 85,2
4.} 0 sh-hstd  stratiform massive  SEDEX 3a NAZLs AD M X 86.5
.l 0 sh-hstd  stratiforn  massive  SEDEX la NA/Ls A M ¥ 86.5
6C 0 sh-hstd vein SEDEX 3a NA/Ls A M N 80.1
GC 0 sh-hstd  breccia gz vein  SEDEX la NA/Ls AAD N X 86.6
Gc R sh-hstd  banded vein SEDEX 3la NA/Ls AD M )| 80.1
i) 0 sh-hstd  stratiforn  massive  SEDEX Jla NA/ls AAD X .| 85.2
cq NA/Cn  AAN 383 Ma B H
D 0 sh-hstd  stratiform  dissem SEDEX ia NA/Cv MD N X 80.1
6C 0 sh-hstd  stratiforn disses  SEDEX jla  MA/ov  AD M | 85.2
1) 0 ss-hstd  crs-cuting  vein SEDEX Jla  NA/Cv  AAE s R-87
1) 0 ss-hstd  stratiforn  dissen SEDEX Jla NA/Cv  MAE sc R-87
6C 0 sd-hstd  breccia massive  SEDEX Ja  MA/cv A M e 80.1
)] 0 sd-hstd  breccia vein SEDEX Na NA/Cv  ME X el M 9873
¥ 0 sd-hstd  crs-cuting  vein SEDEX Ja NA/cv MR M N JNS 873
¥ 0 sd-hstd  breccia vein SEDEX 3a Wi/Nt  AAE D el M 873
¥ 0 sd-hstd  crs-cuting  vein SEDEX Jla Wi/Nt ML D el s 87,3
W M/Cv  ME S
1) R sd-hstd  crs-cuting gz vein  SEDEX ia NA/cv.  MAE D s 89.3
6 R sd-hstd  crs-cuting gz vein  SEDEX 3la NA/Cv  MAE D ¢ R-89
¥ R msd-hstd  crs-cuting gz vein WV NA/Cv.  MAE D sc R-87
1) R shale stratiforn syngen NA/Cv ME M X sc R-87
1) 0 molcanics opn-sp fil Ny A J sc R-87
1) 0 sd-hstd  crs-cuting  vein NA/Cv AR D s 89.3
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Table 1. lLead isotope data from sulfide occurrences from northern Alaska--(cont.)

(UADRANGLE 208D}, 207p, 208
Locality Sample No.  latitude Longitude Sample Mineralogy
Nallle 204Pb 204Pb 204Pb
MISHEGUK MOUNTAINS
Atneerich Cr AC-1 68 27 25 161 54 10 har
Atneerich Cr AC-2 682725 1615410 py
Ginny Cr WEKIZA 6817 16116 G, sl, ank, py 18,395 15,592 38.236
MOURT MICHELSON
Cache Cr §THRLLA 6930 50 1453920 py (270 ppm Pb)
Mt Michelson 85AB45 69 20 15 144 07 GN
Nanook Cr 87AB24 69 32 10 146 03 ¢c, ep, Cu, cv (2100 ppm Pb)
NOATAK
Rabbit Cr WB16670 673630 16325  py, po, cp, bn
Rabbit Cr WBL6672 673630 16325  py, po, cp, bn
PHILIP SMITH NTNS
NF Chandalar R. T6ARR47 68 01 40 1475230 OGN 18,728 15.619 38,25
NF Chandalar R. PS232RA 68 0205 1474950 OGN 18.545 15.606 38,285
SURVEY PASS
Bkabiuak Pass T8ADG202E 6728 15441 N, sl, cp, asp 18,377 15.601 38,177
Arrigetch Cr 78AMH110D 67 26 154 03 sl, GN 18.300 15.579  38.050
Beaver Cr T7AGK325C 67 07 155 24 N, sl 18,497 15.604 38.206
B DB4 (145') 6707 15551  cp, py
BT (I-4) BT-77 67 07 155 51 N 18,393 15.651 38.270
Cynbad DHL (80') 6707 1554  qn, sl, cp, Py
Kiwi DHL (165') 6706 15500  cp, py
Sun DH20 (3587) 670430 1550130 cp 18,304 15.591 38,105
Sun DH21 (43') 670430 1550130 py, cp, SI, gn 18,284 15574 38,079
Sun {I-5) Sun-10 67 0430 1550130 CN 18,244 15,561 37.975
Sun (I-6) Sun-12 670430 1550130 O 18,200 15,517  37.904
U. Alatna area T7ADG340D 67 50 19515 G, cp, sl 18.364 15,591 38,274
TABLE MOUNTAIN
Bear Mtn 59ABeC-2C 68 22 20 1420200 ON, cp, nl 18,786 15,631 38.955
Bear Mtn 59ABeC-5A 68 2245 1420030 OGN, ml 18,760 15.624 38,938
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT  of of Contr. Bb
Source host rock  structure  texture Type No.  District Host  Nin. Ref,
0 sd-hstd  bedded B Bar 31b MI/NE  AE Tr Tr LY il
0 sd-hstd  stratiforn nmassive  SEDEX Ja NNt ME Tr Tr Ly i
Gc 0 sh-hstd vein SEDEX a Ni/Nt  AD D e 86.6
0 sh-hstd  breccia cenent SEDEX 3a MA/Cn AN M 2B H
0 intrusive? Greisen  15¢ NA/Cn  AAN 383 Ma 383 Ma AB R
0 basalt anyg-filled veins Bas Cu 23 NA/Cn  MAN  Pe-C B i
0 scht-hstd crs-cuting gz vein  SEDEX 3la NA/NE  AAR D 8 H
0 scht-hstd crs-cuting gz vein  SEDEX 3la NA/Nt  MAE D D JB i
0 0 carb-hstd crs-cuting gz vein  FV R/ch  ME D I R87
)] 0 carb-hstd crs-cuting  vein v YR/Ch  MAE D Jc R-87
0 0 sd-hstd  crs-cuting gz vein  Pu-MV 2e NI/t A D D 06 87.3
) 0 sd-hstd  crs-cuting gz vein  Pb-In skn 18 YR/EK  AMAH D D DG 87.3
D 0 nsd-hstd  contact replac Pb-Zn skn  18¢ Ni/Sh AMl D D G 87.3
¢ mvol-hstd stratiforn  dissem K-S 28a Mi/sh  MH D D Dees
™ 0 mol-hstd stratiforn  dissem K-VMS 28a Wi/Sh  MH D D 82.1
¢ mvol-hstd stratiforn  dissen K-VMS 2a Wi/sh  MH D D DGGS H
C wvol-hstd stratiforn  dissem K-VMS 28a Wi/Sh  MH D D D66 H
(GS C mvol-hstd stratiforn  dissem K-VHS 28a N/Sh  MH D D RV R-87
a6 ¢ wol-hstd stratiforn  dissem K=VMS 28a Wi/Sh A D D M R-89
™ ¢ mvol-hstd stratiform  dissem K=VHS 28a Wi/sSh A D D 82.1
0 o mvol-hstd stratiforn  dissem K-VMS 28a Ni/sh A D D 82.1
) 0 si-hstd  crs-cuting gz vein  Pu-MV 2c R/Rk AR D D DG 87.3
0 0 felsic dike shear zn gz vein  B-F Mo 16 1R/S] AN Pz 5 Ma WB R-87
) 0 nsd-hstd vein H-F Mo 16 R/S] AN Pz 5% Ma WB R-87
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Table 2. Lead isotope data from sulfide occurrences from west-central Alaska

QUADRARGLE 206Pb 207Pb 208Pb
Locality Sample No.  latitude Longitude Sample Mineralogy
Name 204Pb 204Pb 204Pb
BENDELEBEN
Berg 83AGel46C 654521 16222 52 1Inm (1600 ppm Pb) 18,402 15.638 38.263
Foster 836D-1 6500 16235 OGN, py, In 19,188  15.641 38.820
Foster OMB-3-824 650142 1623415 GN, Im, py 19.242  15.640 38.776
Poster (MB-5-82 650252 1622222 OGN 19,382 15.656 38.811
Hannun Cr HCa 65 56 163 21 N 18,967 15,610 38.812
Hannum Cr HCB 65 56 163 21 (4] 18.961 15,597 38.804
Hannum Cr HCC 65 56 163 21 sl (17 ppn Pb)
Hannum Cr 5B1045 65 56 163 21 N 19,024 15,689 38,971
Hannun Cr SPB-1-83 65 55 30 163 21 00 OGN, sl 18.966 15.621 38,848
Hannum Cr SpB-31-82D0 655535 163 2050 OGN, py, lm 19.012 15,629 38.879
Hannum Cr SPB-31-82F 655535 1622050 sl
Independence Mine KU-PB 65 40 162 28 GN 18,894 15,619 38.718
Independence Nine SPB-33-820 6540 20 1622820 OGN, pl, Im tt 18.904 15.630 38.760
¥F Granite Cr 71AGK282C 6513 50 16231 45 OGN, sl, cp, f1 18,919 15,569  38.651
Onmilak 83AGe072c 65 02 34 162 39 35 OGN, st, py, asp, ¢ 20,13 15,710 38.844
Omilak Bast OME-S2 (252') 6503 00 1623230 gn, sl {3300 ppm Pb) 19,281 15.649 38,79
Pargon River SPB-19-82 651218 1634905 OGN, cp, ml, lm, py, ch 18.921 15.608 38.753
Pargon River SPB-21-828 651156 1635210 cp, ml, Im, mt, cr 18,901 15.611 38,722
Serpentine Hot Springs  70AH714C 6550 15 164 32 45 qn (7000 ppm Pb) 19.321  15.589  38.795
Windy Cr 844Ge075B 650817 1623159 f1 (35 ppm Pb) 24,998 15.888  40.387
Windy Cr SPB-15-82 651130 16236  py
Windy Cr SPB-~8-82A 6510 43 1623700 mly, f1
CANDLE
Bear Cr 68AGKL75F 6532 40 161 04 00 OGN, cal, sl, py 18.952 15.614 38.72L
Peace River 68AHD104 652725 161 04 45 py (470 ppm Pb) 19.04¢  15.618  38.862
Quartz Cr 68AHD75 652500 16121 30 qgn (900 ppm Pb) 18,812 15.604  38.589
Quartz Cr 68AMM213B 6530 45 16125 20 sulfides 18.802 15,561 38.481
Quartz r 6BAMN2158 6534 30 161 20 30 sulfides 18.814 15.587 38.413
Quartz Cr Pluton 68AER124B 653515 1613020 gn, sl (180 ppm Pb)
Quartz Cr Pluton 68AGK38 653225 1612530 tu, gn (3300 ppm Pb) 18.85¢ 15.633 38,642
Quartz Cr Pluton 68AHD226 652720 161 24 00 G, sl, py 18,782 15,590  38.490
IDITAROD
Beaver Cr 858199 62 55 35 156 48 40 po, cp
Cirque Prospect 1-0096RC 6250 45 156 58 29 cp, py, qn (35000 ppm Pb) 18.923 15,607  38.583
DeCourcy Mine 1-036 6203 34 158 27 22 st, cn, cal (80 ppn Pb) 18.854  15.605 38.580
Golden Horn I-GHA 62 26 55 157 55 05 asp, tn, st, sch, Au (10000 Pb) 18.872 15,591  38.457
Granite Cr I-001RB 62 28 54 157 54 41 st tn, sch, cs (10000 ppm Pb) 18.838 15.592 38.429
Hornfels Mountain 84BT34x 622530 157015 tu
Independence Nine 1-1224 62 56 53 156 28 42 py, cp (1500 ppm Pb) 18,837 15,598 38.546
Killer Prospect B5AK1T2 621250 158 24 00 cn, realgar, qz
Snow Gulch 1-032 62 03 39 158 11 15 st (500 ppm Pb) 18.961 15,616  38.649
Tolstoi Prospect 1-0099R 62 55 03 156 58 45 cp, py, gn, tu (7000 ppm Pb) 18.915 15,600  38.554
Willow Cr 1-280 622125 15659 00 st, cn (75 ppm Pb) 18.869 15.616 38,509
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LIT  of of Contr. Bb
Source host rock  structure  texture Type No.  District Host  Min. Ref.
06 R psd-hstd  breccia gossan  Replc 19 S/th SD 0/C B R-89
D R narb-hstd shear zn  vein 1Pn-HV 20 SP/co  SD  Pa/Pc 06 R-87
06 0 marb-hstd  shear-zn vein IPe-NV 22c SP/Co  SD  Pz/Pc JB R-89
1) R marb-hstd shear zn vein 15 5.0) 2c SP/cc SO PzfRc JB R-87
06 P psd-hstd  stratabound dissen  SEDEX/Replc 3la/1%a SP/Fh  SD C C Ly R-89
J6 p nsd-hstd  stratabound massive  SEDEX/Replc 3la/19%a SP/Fh SD  C ¢ LY R-89
P psd-hstd  breccia veinletts SEDEX/Replc 31a/19a SP/Fn D ¢C C Ly A
06 D massive  SEDEX 3la Sp/lh D C C HK R-89
1) P psd-hstd  stratiform  dissem SEDEX Jla SP/Fh SO C C JB R-87
)] P nsd-hstd  stratiforn  dissem SEDEX Ja Sp/fln SO C ¢ JB R-87
0 psd-hstd  breccia veinletts SEDEX Ja S/th D C ¢ B A
JD6 X nsd-hstd  crs-cuting  vein Pr-MV 22c SP/Fh D Pz K Ly R-89
D P psd-hstd  crs-cuting  vein Po-HV ¢ SP/th D Pz K 7B R-87
06 nsd-hstd  breccia dissen Pa-¥V 2 SP/Ky Pz/Pc/K K RASS  R-89
/)] D parb-hstd  stratabound replac Replc 1% SP/Cc SO Pz/Pc K BG R-87
Y ¢ nsd-hstd  crs-cuting  vein/dissem mPm-NV 22c SPky SO Pz/Rc X BG R-89
D 0 psd/dike  shear zn gz vein  Pa-WV 22 SP/co SO Pz/Pc K JB R-87
D R wsd-hstd  fault replac Replc/Pn-MV 19a/22c SP/Co SD  DPz/Rc K JB R-87
J0G 0 psd-hstd  fault vein Sn-MV 15b SP/lh D €0 K RASS  R-89
J06 R nonzonite Porp Mo  16/21b SP/Ky D K K BG R-89
0 ponzonite crs-cuting qzvein  Porp Mo 16/2tb SP/Ry 9D K JB H
0 gonzonite  frac-fill Porp Mo  16/21b SP/Ky SO K K JB A
06 volc-hstd crs-cuting  vein Pr-NV 22e S/l D J/K RASS  R-89
J06 syenite dissen Pa-MV 2 SP/fh D X K RASS  R-89
06 volc-hstd dissen Pa-MV 22¢ SB/fh S0 JK K RASS  R-89
06 R gossan Pu-MV 22 SP/Fh 8D RASS  R-89
J0G alt andesite Pu-MV 22 S/fh D JK K RASS  R-89
R gz vein  Pa-WV 2 SP/th 8D RASS  R-89
06 gz nonzonite vein Pa-NV 22c S/Fh D K K RASS  R-89
JD6 0 volc-hstd crs-cuting  vein Pn-MV 2 SB/fh SO JK K RASS  R-89
0 psd-hstd massive  Pu-MV 22c WIh kK K K b R
)] 0 monzonite shear zn qz vein  Pn-MV 22c WIn K K K JG R-87
D R sd-hstd  breccia gz/cal vein Pn-MV 22 R/ K K K J6 R-87
)] P monzonite concordant  contact  Pm-MV 22c I K K K JG R-87
D .| sd-hstd gz vein Pu-MV 22 Wi kK KX K JG R-87
R nsd-hstd  stockwork  gossan Greisen 15 Wiv K K K T8 H
D P dacite dike dissem gz/cal vein Pa-MV 22c Wid X K K J6 R-87
0 sd-hstd  shear zn HS-Hg 27a R/ K K K 8 f
D P sd-hstd  crs-cuting gz vein  Pm-MV 22 WId kK X K J6 R-87
)] R nonzonite  shear zn gz vein  Pm-WV 22 WIn XK K K JG R-87
)] P sd-hstd  breccia gz vein  Pn-MV 2 R/Ia K KX K JG R-87
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Table 2. Lead isotope data from sulfide occurrences from west-central Alaska--(cont.)

QUADRANGLE 206} 207p,  208p)
Locality Sample No.  latitude Longitude Sample Mineralogy
Nalle 204Pb 204Pb 204Pb
McGRATH
Bowser's Cr 8281236 62 11 05 153 41 45 GN, sl, cp, po 19,019 15,636 38.636
Bowser's Cr 0D45416 621105 1534145 OGN 19.068 15.616 38,630
Chip Loy 2541 62 10 40 154 52 30 po, pn
Post Lake 8387158 620715 1530140 po, cp
Rat Fork 2512 621915 1535310 aqn, sl, cc, cal
Sheep Cr 62 19 153 53 N, sl, py
Sheep Cr 2519 621915 1534915 OGN
Snith Lake 81BT17 621930 1534420 ©N, po
Tin Cr 8187418 622500 1533820 qm, sl cc
Valeska Lake 81BT547 622330 1534030 ©N
Vinesale 82B7200a 624200 1554220 tt, tu, cp, il
White Mtns 7981540 6211 10 154 50 40 cn, cal
Windy Fork K526880 62 06 154 04 30 sl
NEDFRA
Nixon Fork NF1-3 63 14 154 46 qn, px, cp, py Au
NOME
Anvil Creek 86AGe022D 643510 1652249 st, asp (60 ppm Pb) 19,209 15.6%  38.876
Anvil Creek WM91330.02 643510 16522 49 st (3 ppn Bb)
Aurora Cr 86AGe(06B 64 43 07 16536 32 qn, sl, py, al (2000 ppm Pb)
Aurora Cr DH77-1 (329") 64 43 165 37 GN, sl (3650 ppm Pb)
Christian Cr RM-1 64 47 30 165 09 GN
Galena 86AG008Y 64 4330 16549 19 gn, hm (1000 ppm Pb) 18,291 15,576 38.025
Hed and Strand 86AGe010B 64 47 12 16518 23 Au, st, asp (1280 ppm Ph)
Quarry DH77-1 (98') 64 42 165 46 GN, sl, bar 18,358 15.652 38.218
Quarry barite 86AGe002C 64 42 07 16546 00 OGN, bar, sl, nl 18,294 15,587 138.060
Quartz Gulch 86AGe018A 64 34 46 165 24 00 asp, st (1100 ppm Pb) 19,300 15.649  38.584
Sliscovitch Vein NM77705.0004 64 45 00 165 18 00 st (35 ppm Pb)
Sophie Gulch 85AGe021C 64 34 51 16523 32 sl, gn, py, asp (265 ppn Pb) 19.486 15,657 38.615
Steep Cr 86AGe0254 64 4557 16523 24 OGN, sl, nl 18,239 15.572  37.954
Thompson 86MCR001A 64 4705 16510 10 py, sl, qn (175 ppm Pb) 18,262 15,568 38,174
OPHIR
Nierod Prospect 63 3200 156 00 25 py, po, Au
SOLOMON
Bluff 85AGe(35A 64 34 14 163 14 48 Au, asp, ln (7 ppa Ph)
Dry Canyon 83AGe061A 64 5142 162 27 20 py, qn, sl, cpy (500 ppm Pb) 19.050 15,638 38.833
Kwiniuk River 7T0AMN156 64 4235 16221 00 Im (180 ppm Pb) 19,038 15,571 38.018
Rock Creek 5017616 645200 1622100 py, hm
Uncle San Mine WM77714 64 39 164 17 st (440 ppm Pb)
Wheeler 5PB-1-82B 64 58 35 164 38 20 N, py, ank, mt, fl 18.408 15.607 38.263
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Deposit Characteristics USBY Age  Age Publ.
Analyst Sample Deposit  Model  Region/ LTT of of Comtr. B
Source host rock  structure  texture Type No.  District Host  Min. Ref.
J06 0 narb-hstd Pb-In skn  18c KRMg D § T B R-89
J06 Mu marb-hstd Pb-Zn skn  18c RMG DL 8 T SH R-89
0 sh-hstd  crs-cuting  massive  Stwtr 1 RM DL 0 T T H
0 sh-hstd  crs-cuting  massive  Pu-WV 200 FKRMg D O T ™ H
0 marb-hstd  massive vein Pb-In skn  18c KRMg DL S T B A
0 carb/dioriteiqn contact replac Pb~In skn 18c KRMg DL S K DS i
0 sh-hstd  stratiforn massive  SEDEX 3a  KRMg DL S S B A
0 sshstd  crs-cuting  vein Pb-Zn skn  18c KRMg DL S T B A
0 sd/dike  shear zn P-inskn 18  KRMg DL S Bha T i
0 mvol-hstd ign contact opn-sp fil Pb~Zn skn 18c KRMg DL K T T8 A
R YA stockwork  vein Pn-MV 20 FKMg K ¥ 0 T H
0 sd-hstd  shear 2n Hs-Hg 27a FRMg DL O T T8 H
R psd-hstd  breccia Replc/Pn-MV 19a/22c KRMg DL JB H
0 nonzodioriteign contact Cu-skn 18b KRMg NX Pz ¥z RN H
06 R psd-hstd  crs-cuting gz vein  St-NV 7 SpMm D €0 K B R-89
Mu nsd-hstd  crs-cuting gz vein  St-WV 274 S/im S €0 K Ush A
R psd-hstd  stratifors  dism/banded SEDEX da  SAm D 0 (0 B A
¢ psd-hstd  stratabound dism/banded SEDEX/Replc 31a/19% SP/Mn D C<0 (-0 LY A
0 psd-hstd  stratiforn  massive  SEDEX 3la Sl S €0 C0 LY A
D6 P nsd-hstd  breccia dissen SEDEX 3a SP/lm SD C-0 (0 BG R-89
D mol-hstd crs-cuting  vein St-uv 27d S D 0 K BE A
06 ¢ nsd-hstd  crs-cuting  dissem/vein SEDEX/Replc 3la/1% SP/\n S C-0 (-0 LY R-89
6 ) msd-hstd  stratifors  dissem SEDEX a Spm SD C-0 (-0 BG R-89
D6 D nsd-hstd  crs-cuting  vein BAU-V/St-MV 36a/27d SP/fm SO C-0 K BG R-89
M mol-hstd crs-cuting  vein St-Mv 74 S D -0 K USNH A
06 R nsd-hstd  crs-cuting  vein AUV 36a S/lm SO C-0 K BG R-89
JDG P carb-hstd  stratabound banded SEDEX 3la S/l D 0 0 BG R-89
06 P nsd-hstd  stratiform  banded SEDEX 3la SP/lm SO C0 C-0 BG R-89
0 psd/dike  crs-cuting YR/In B 1
0 nsd-hstd  fault vein nAu-v 368 SB/c0 SO O0C K BG A
L) P psd-hstd gossan Pu-MV 22 S/0 SO PzPc K BG R-89
JD6 carb-hstd gossan SP/0 SD Pz RASS  R-§9
0 gz monz  qz vein dissen Se/ky  SD  Darby pl JB A
u nsd-hstd gz vein  St-WV 24 St S -0 K USKM A
L)} P psd-hstd  stringers gz vein SP/Kg SO C/Rc JB R-87
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Table 2. Lead isotope data from sulfide occurrences from west-central Alaska--(cont.)

mmm 206Pb 207pb 208Pb
Locality Sample No,  Latitude Longitude Sample Mineralogy
Nane 204ph  204Ph  2°ph
TELLER
Bessie & Maple 73AGK126 65 27 167 12 N 18,961 15.628 38.854
BR Granite 60ASN145 653130 167 10 Peldspar 19.05  15.67  38.96
Brooks Mtn NM116275.002 6531 30 16709 10 cal, asp, sl (42 ppm Pb)
Brooks Mtn NML16275,004 65 31 30 167 09 10 GN, cs 18,997 15,633 38.828
Dolcoath 74AGK2016a 6529 30 167 08 30 sulfosalt, asp, tu, tp, fl 18,960 15.611 38.747
Dolcoath 0D22257 6529 30 167 08 30 st (35 ppm Pb)
Far Mtn 65 55 40 166 14 30 cs, sulfides
Ear Mtn 27866 6555 40 166 14 30 (200 ppm Pb)
Ear Ntn 28439 65 56 166 11 (160 ppm Pb)
Bar Mtn Ear Mtn 65 55 40 166 14 30 cs, sulfides
Hume Cr Granite ATS1843 64 54 166 05 Feldspar 18,94 15.67 38,76
Kougarok K825CB111 65 4250 16513 40 tu, cs, tp (55 ppu Pb)
Lost River 73AGK31B 6528 10 16709 30 OGN 18,961 15.627 38.847
Lost River Granite 68ASN-2 N 18.968 15.63  38.831
Reed Prospect 73AGK14AC 65 31 167 10 N 18,959 15.630 38.847
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Deposit Characteristics USBN Age  Age Publ,
Analyst Sample Deposit ~ Model  Region/ LT of of  Contr, Pb
Source host rock  structure texture  Type No.  District Host  Min. Ref.
i 0 granite gz vein  Pu-WV 2 SP/c YO 86 Ma B6Ma DG R-87
)] 0 granite Y0 8 Ma 86Ma PS 0.1
Mu granite  ign contact gz vein  Sn~Skn 14b Sp/rc Y0 86 Ma 86Ma USNM A
J0G u granite  iqn contact gz vein  Sn-Skn 14b SP/lc YO 86 Ma 86 Ma USNM R-89
06 0 dike Sn-Skn 14 SP/bc Y0 B6Ma B6Ma DG R-89
Hu Sn-Skn 14b SP/ec YO 86 Ma SN A
0 granite  ign contact Greisen  ldc S/ YO K Ly i
msd-hstd  ign contact vein Sn-skn b S/c YO Pz KT RN A
psd-hstd  ign contact  vein Sn-skn 14b Sp/rc YO Pz T R A
D nsd-hstd  ign contact Sn-skn 14b Sp/ec Y0 (R
D 0 granite Y0 PS 70.1
0 granite Greisen 15 SP/st SO T2Ma T2Ma CP A
i) 0 granite gz vein  Pn-WV 22 SP/lc YO 86 Ma B6Ma DG R-87
J0G 0 granite  magmatic alt zone Sp/hc YO B6Ma B6Ma DS R-89
) 0 granite gz vein  Po-MV 20 SP/ic YO B6Ma B86Ma DG R-87
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Table 3. Lead isotope data from sulfide occurrences from east-central Alaska

QUADRMGLE 206Ph 207pb ZOBPb
Locality Sample No.  Llatitude Longitude Sample Mineralogy
Na.me 204Pb 204Pb 204Pb
BEAVER
Kanuti Kanuti 66 38 30 149 46 00 nly
BETTLES
Hot Springs Pluton KA9946 66 20 02 150 55 10  secondary uranium
Sithylemenkat PB12355 660125 1510840 Inm
BIG DELTA
Black Shell Creek 78AFr238 64 5254 1453730 OGN 18.431 15.662 38.379
Blue Lead 76BT-5 64 21 40 144 11 50 py, st, asp, gn
Gray Lead 76BTNH6 6421 05 1441245 st tt, Ay, cal
Porcupine Cr 78AFr231 643530 1442630 ON 18,788 15,650  39.043
CHANDALAR
Evelyn Lee Evelyn Skn 673925 1491615 py, ¢p
Gayle Skarn ANW318 67 5135 1484330 gn, sl
Geroe Cr CH279R 67 46 30 148 36 nly {500 ppm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>