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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 II).
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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Figure 2. Mining regions and districts of Alaska (Ransome and Kerns, 1954). Abbreviations used in
Tables 1-6 are defined in Appendix I; subdistricts are not included.



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 upL). Mixed
sulfides were digested in hot ultrapure HC1l, 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 HC1l 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 HC1l in quartz. The sample is then
heated to dryness driving off much of the volatile SbCl, 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
*?Pb/**°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

mmg 206Pb 20'?Ph 208Ph
Locality Sample No.  Llatitude Longitude Sample Mineralogy
Ha]!e 204Pb 204Pb 204Ph
AMBLER RIVER
Ambler f1 DHI (117') 671630 157 02 cp, By
Arctic AT12-3B 67 11 30 156 25 00 cp 18,308 15.569 38.061
Arctic AT39-14 671130 1562500 cp, py, n 18.330 15.587 38,140
Arctic DH34 (600') 67 11 30 156 25 00 cp 18,365 15.598 38.177
Arctic (I-3) AC-1-77 67 11 30 156 25 00 OGN 18,340 15.560 38,146
Berna 86JS38F 67 42 25 156 30 00 bar, gn
Dead Creek (I-2) T4ANM1610 67 13 10 156 32 GN 18,347 15,558 38.218
East Dead Cr D¢ 67 13 10 156 32 cp, pY
Pardner’s Hill PH-1 67 03 45 157 01 30 bn, cp
Pardner’s Hill PH-2 670345 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 (1157) 67 04 25 156 57 45 bn, tt
Ruby Cr DH34 (1014') 67 04 25 156 5745 qn, s, cp
Ruby Cr DH34 (268') 67 04 25 15 5745 OGN 18,233 15,589  138.084
Ruby Cr DR40 (970') 67 04 25 156 57 45 GN, cp 18,576 15,590 38.091
Ruby Cr DH45 (1030') 67 04 25 156 57 45 py
Ruby Cr DHS54 (1676') 67 04 25 156 57 45 OGN 18,191 15.583 3B.065
Ruby Cr DH93 (2211') 67 04 25 156 57 45 sl
Ruby Cr HC-RCA-2 67 04 25 156 57 45 sl, gn
Ruby Cr HC-RCA~46 67 04 25 156 57 45 sl
Ruby Cr LY-BN 67 04 30 156 58 cp
Ruby Cr 0D3265 67 04 25 156 57 45 bn, cp
Smucker 1B 6718 15709  cp, py
Smucker DH3 (616") 67 18 157 09 cp 18.358 15.601 38.240
Smucker (I-1) SN=567 67 18 157 09 GN 18,397 15.661 38.202
Snow DH21 (149') 67 16 15 157 01 50 cp, qn (6.5 % Pb)
Snow DH24 (329") 6716 15 1570150 cp, gn (3.5 % Pb)
Sunshine Cr §5C-1 67 13 30 156 40 cp, sl, an, py
West Dead Cr DH4 (635') 6713 10 156 32 cp, pY
ARCTIC
Porcupine Lake 68 49 00 146 29 00 fl, tt
BATRD MOUNTAINS
Frost 83J514V 67 25 160 45 GN, bar, f1, cp, sl 18.434 15,603 38,234
Onar OMO74 6729 34 160 5239 cp, bn, tt, gn, py (100 ppn Pb)  20.464 15.721 38.208
Omar OM122 67 29 32 160 52 37 cp (70 ppm Pb) 18,791 15.622 38.229
Powdermilk 85J5109C 67 27 40 160 46 GN, sl, py, bar 18.193 15.588  38.040
Powdernilk 85J539 67 27 38 160 48 08 GN, sl, py, bar 18,164 15.577 37.989
CHANDLER LAKE
Grizzly Cr CL784R 68 05 38 150 43 13  GN, cal 18.658 15.622 38.638
Grizaly Cr CL784R 68 0538 150 43 13  GN, cal 18,716 15,629 38.614




Deposit Characteristics USBN Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT  of of Contr. Pb
Source host rock  structure texture  Type No.  District Host  Nin. Ref.
C mvol-hstd stratiforn  dissem K-VMS 28a ML A D D DGGS H
ALH C mvol-hstd stratiforn  dissem K-VMS 282 Mi/Sh  AM D D DC 86.1
1) C wol-hstd stratiforn  dissem K-VMS 28 Ni/Sh  AMH D D DC 87.3
CGS C wol-hstd stratiforn  dissem K-VMS 28a Ni/Sh A D D RV R-87
™ 0 wol-hstd stratiforn  dissem K-VMS 28a Ni/Sh  AAH D D 82.1
R carb-hstd  stratabound B Bar 31b NW/Nt  AAE  0-S7 M H
™ 0 wol-hstd stratiforn  dissem K-VHS 284 M/Sh AM D D DGES  B2.1
0 wol-hstd stratiforn  dissem K-VMS 284 N¥/Sh  AMH D D DGES H
0 carb-hstd Kip Cu J2c Ni/Sh  AMH  S-D? e H
0 carb-hstd passive  Kip Cu 32 NW/Sh  AAH D Ly H
C carb-hstd breccia  Kip Cu 3¢ N¥/Sh  AMH D B 1
HS D carb-hstd breccia  Kip Cu 32 Ni/sSh  AAH D DC 86.1
C carb-hstd crs-cuting breccia KipCu 32  N¥/Sh A D D H
¢ carb-hstd crs-cuting breccia  KipCu 3¢ Ni/Sh  AAH D X H
HS C carb-hstd breccia Kip Cu 3 Ni/Sh  AAH D DC 86.1
CGS C carb-hstd crs-cuting  breccia  Kip Cu 32 Mi/sh AM D RV R-87
C carb-hstd breccia disser Kip Cu 32 NW/Sh  AAH D DC H
HS C carb-hstd breccia Kip Cu 32 Ni/Sh A D DC 86.1
¢ carb-hstd crs-cuting breccia  Kip Cu 32 Ni/Sh  AAH D DC H
C carb-hstd breccia  Kip Cu 32 Mi/sSh A D HC H
C carb-hstd breccia  Kip Cu 3  Ni/Sh MH D H  H
0 carb-hstd breccia  Kip Cu 3¢ NW/Sh  AM D Yy H
Mu carb-hstd breccia  Kip Cu 3 Mi/Sh AM D SN H
0 wvol-hstd stratiforn  dissem K-VMS 282 NW/Ki  MAH D D DGGS  H
CGS C mwol-hstd stratiforn  dissem K-VMS 28a M/KL A D D RV R-87
D C wvol-hstd stratiforn  dissem K-VMS 282 NW/KL A D D 82.1
C scht-hstd stratiforn  massive  K-VMS 28a NWKL A D D DGGS  H
¢ scht-hstd stratiforn  massive  K-VNS 282 N/KL MM D D DGGS  H
0 mol-hstd stratiforn  dissem QN 283 Ni/KL A D D o
0 mol-hstd stratiforn  dissem  K-VKS 28a NW/Sh A D D DGGS H
R carb-hstd crs-cuting  vein Pn-MV 22¢ NA/Cn  AAH N JB H
D 0 carb-hstd shear zn  vein N/KL  ME 0D JHS  R-87
D 0 carb-hstd shear zn  breccia  Kip Cu 3% NiKL  ME D PF 88.1
0 0 carb-hstd crs-cuting cal vein KipCu  32c  NW/Ki A D PP 881
D 0 carb-hstd stratabound dissen  Replc 199  NiKi ME 0 S R-87
D 0 carb-hstd stratabound dissem  Replc 198 MWK ME 0 M Ry
D R thrust zn  shear zn qz/cal vein mv Rk ME X SC  R-87
JDG R thrust zn  shear zn qz/cal vein aV YR/Kk AAE N sC R-89
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LT of of Comtr. Bb
Source host rock  structure  texture Type No.  District Host  Min. Ref.,
0 cong-hstd  stratiforn  dissem  cement TR/Kk AAE D sC H
)] R nsd-hstd  crs-cuting gz vein  wv NA/Cv. AAE D SC  R-87
0 cong-hstd stratiforn  dissem  cement NA/Cv  AAE D s H
¥D 0 cong-hstd stratiforn  dissen cement YR/Kk AAE D sC R-87
0 sh-hstd  stratiform sd Cu 30b NA/Is ME P P LY H
KM 0 sh-hstd  stratiforn  massive  SEDEX 3la NA/Ls MAD N X 86.5
D 0 sh-hstd  crs-cuting  vein SEDEX 3a M/t A D | JH 87.3
0 si-hstd  stratiforn SEDEX 3la NA/Ls ME X X Ly H
D C sh-hstd  stratiforn dissem  SEDEX Jla  NA/Is AAD X X B 873
) 0 sh-hstd  stratiforn  massive  SEDEX 3la NA/Ls AAD X N 85.2
KM 0 sh-hstd  stratiforn  massive  SEDEX 3la NA/Ls AAD X X 86.5
KM 0 sh-hstd  stratiforn  massive  SEDEX 3la NA/Ls AAD M N 86.5
6C 0 sh-hstd vein SEDEX 3la NA/Ls AAD M ¥ 80.1
GC 0 sh-hstd  breccia gz vein  SEDEX ila NA/Ls AAD N N 86.6
GC R sh-hstd  banded vein SEDEX 3a  NA/Is AAD X | 80.1
) 0 sh-hstd  stratiforn  massive  SEDEX jla NA/Ls AAD N N 85.2
g NA/Cn AN 383 Ma AB H
¥D 0 sh=hstd  stratiforn  dissem SEDEX 3la NA/Cv AAD X X 80.1
GC 0 sh-hstd  stratiforn  dissem SEDEX 3a NA/Cv  AD N | 85.2
MD 0 ss-hstd  crs-cuting  vein SEDEX Jla NA/Cv  AAE sC R-87
D 0 ss-hstd  stratiforn  dissem SEDEX 3a NA/Cv  MAE sc R-87
6C 0 sd-hstd  breccia massive  SEDEX Jla NA/Cv  AAD N eX 80.1
D 0 si-hstd  breccia vein SEDEX 3la NA/Cv  AAE M e JMS  87.3
¥ 0 sd-hstd  crs-cuting  vein SEDEX 3la NA/Cv  MAE X eN S 873
D 0 sd-hstd  breccia vein SEDEX 3la N¥/Nt  MAE D N M 873
D 0 sd-hstd  crs-cuting  vein SEDEX Jla N/t ME D eN S 873
W NA/CV AR s
¥ R sd-hstd  crs-cuting gz vein  SEDEX da  NA/Gv  MAE D 5C 89.3
06 R sd-hstd  crs-cuting gz vein  SEDEX 3la NA/Cv MAE D sC R-89
D R psd-hstd  crs-cuting qzvein Wy NA/Cv  MAE D SC  R-87
1) R shale stratiforn syngen NA/Cv  ME N N S R-87
) 0 mvolcanics opn-sp fil NA/Cv M g §¢  R-7
1) 0 sd-hstd  crs-cuting  vein NA/Cv  ME D SC 89.3
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Deposit Characteristics USBN Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT  of of Contr. Pb
Source host rock  structure  texture Type No.  District Host  Min. Ref,
0 sd-hstd  bedded B Bar 31b NW/Nt  ME Tr Tr LY H
0 sd-hstd  stratiform massive  SEDEX Jda Wit AR Tr r LY H
GC 0 sh-hstd vein SEDEX 3la Ni/Nt  AD D eN 86.6
0 sh-hstd  breccia cenent SEDEX 3la NA/Cn AAN N AB H
0 intrusive? Greisen  15¢ NA/Cn AAN 383 Ma 383 Ma AB H
0 basalt ~ amyg-filled veins Bas Cu 23 NA/Cn  AAN Pe=C B
0 scht-hstd crs-cuting qz vein  SEDEX 3a NA/Nt  AAE D JCB H
0 scht-hstd crs-cuting gz vein  SEDEX 3a  NA/Nt  AAE D D J8 H
D 0 carb-hstd crs-cuting gz vein RV WR/ch ME D It R
D 0 carb-hstd crs-cuting  vein v WR/Ch  MAE D I R
WD 0 sd-hstd  crs-cuting qz vein  Pm-WV 22¢ NN/Nt A D D DG 87.3
D 0 sd-hstd  crs-cuting gz vein  Pb-In skn 18¢ YR/Kk AAH D D DG 87.3
D 0 nsd-hstd  contact replac Pb~Zn skn 18c Ni/Sh  AAH D D DG 87.3
c wol-hstd stratiform  dissen K=VNS 28a NW/Sh  AAH D D DGGS H
™ 0 wol-hstd stratiforn  dissem  K-VMS 282 NW/Sh MAH D D 82.1
¢ mvol-hstd stratiforn  dissen K-VMS 28a Wi/Sh A D D DGGS H
e wol-hstd stratiforn dissen  K-VMS 28a  NW¥/Sh A D D DGGS H
CGS g mvol-hstd stratiforn  dissem K-VNS 28a NW/Sh  AAH D D RV R-87
DG C mol-hstd stratiforn  dissem K=VMS 28a Ni/Sh A D D JMS  R-89
b0} c wol-hstd stratiform  dissem K=VNS 284 NW/Sh  AAH D D 82.1
™ C wol-hstd stratiforn  dissem K-VNS 28a Ni/Sh A D D 82.1
D 0 sd-hstd  crs-cuting gz vein  Pu-WV 22¢ YR/Kk  AEE D D DG 87.3
D 0 felsic dike shear zn qz vein  H-F Mo 16 YR/Sj AAN Pz 56 WB  R-87
D 0 nsd-hstd vein H-F Mo 16 YR/S] AN Pz 5 Ma WB R-87
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Deposit Characteristics USBN Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT of of Contr. Pb
Source host rock  structure  texture  Type No.  District Host  Min, Ref.
JDG 0 narb-hstd Pb-Zn skn 18c KRRMg DL S T T8 R-89
JDG Mu marb-hstd Pb-Zn skn 18¢C KRMG DL S T SH R-89
0 sh-hstd  crs-cuting massive  Stwtr 1 KRMg DL O iy B H
0 sh-hstd  crs-cuting  massive  Pa-MV 22¢ KRMg DL O T TB H
0 parb-hstd  massive vein Pb-Zn skn  18c KRMg DL S T T8 A
0 carb/dioriteign contact replac  Pb-Inskn 18  KRMg DL § K DS H
0 sh-hstd  stratiforn  massive  SEDEX 3a KRMg DL S S T8 A
0 ss-hstd  crs-cuting  vein P-fnskn 18¢  KRMg DL S y B A
0 sd/dike  shear zn Pb-Zn skn  18c KRMg DL § 254 TB i
0 mvol-hstd ign contact opn-sp fil Pb-Zn skn 18c KR/Mg DL K | B A
R 10Nz stockwork  vein Po-MV 2 RRMg K M NN T8 H
0 sd-hstd  shear zn HS-Hg 27a KRMg DL O T 8 H
R psd-hstd  breccia Replc/Pu-NV 19a/22c KR/Mg DL J6B H
0 nonzodioriteign contact Cu=skn 18b KRMg NX Pz Nz RN H
JDG R psd-hstd  crs-cuting gz vein  St-MV 27d S$/fm SO C-0 K BG R-89
Ku nsd-hstd  crs-cuting gz vein  St-MV 271 S$/m SO C-0 K USKM A
R psd-hstd  stratiform  dism/banded SEDEX 3la b D C-0 C-0 BG A
C psd-hstd  stratabound dism/banded SEDEX/Replc 31a/1%a SP/Mn  SD C-0 C-0 LY A
0 psd-hstd  stratiform  massive  SEDEX 3la Sm ) C-0 C-0 LY A
DG P nsd-hstd  breccia dissen SEDEX 3la SP/im D C-0 C0 BG R~89
D mol-hstd crs-cuting  vein St-Mv 210 SP/Am SD O K BG A
J0G C nsd-hstd  crs-cuting  dissem/vein SEDEX/Replc 3la/1%9a SP/Mm D C-0 (-0 LY R-89
JDG 0 psd-hstd  stratiform  dissem SEDEX Jla SPlm SD C-0 C0 BG R-89
J0G D nsd-hstd  crs-cuting  vein mAu-V/St-MV 36a/27d SP/Am D C-0 K BG R-89
Mu mol-hstd crs-cuting  vein St-MV 274 Sp/Mm S (0 K USNM A
J0G R nsd-hstd  crs-cuting  vein BAU-V J6a S/l SD C-0 K BG R-89
JDG P carb-hstd stratabound banded SEDEX 3la SP/lm SD O 0 BG R-89
J0G P nsd-hstd  stratiform  banded SEDEX 3la SP/hm SO C-0 C-0 BG R-89
0 psd/dike  crs-cuting YR/In B H
0 nsd-hstd  fault vein nAU-V 36a SP/C0 8D 0C K BG A
1) P sd-hstd gossan Pn-MV 22¢ SP/Co  SD Pz/c K BG R-89
JDG carb-hstd gossan SP/Co SO Pz RASS  R-89
0 gz monz gz vein dissen SP/Ky SD  Darby pl J0B A
Mu nsd-hstd qz vein  St-MV 274 Shn SO C-0 K USNM A
D P msd-hstd  stringers gz vein SP/Kg SO (/R JB R-87
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Table 2. Lead isotope data from sulfide occurrences from west-central Alaska--(cont.)

wmm 206Ph 20‘?Pb 208Pb
Locality Sample No.  Latitude Llongitude Sample Mineralogy
Naﬂe 204Pb 204Pb 204Pb
TELLER
Bessie & Maple T3AGK126 65 27 167 12 GN 18.961 15,628 38.854
BR Granite 60ASN145 65 31 30 167 10 Feldspar 19.05 15.67  38.96
Brooks Mtn NM116275.002 6531 30 167 09 10 cal, asp, sl (42 ppm Pb)
Brooks Ktn NM116275.004 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)
Ear Ntn 65 55 40 166 14 30 cs, sulfides
Ear Mtn 27866 65 55 40 166 14 30 (200 ppm Pb)
Ear Mtn 28439 65 56 166 11 (160 ppa Pb)
Ear Mtn Ear Mtn 65 55 40 166 14 30 cs, sulfides
Hume Cr Granite ATS184A 64 54 166 05 Feldspar 18.94 15.67 38.76
Kougarok K825CB111 65 42 50 165 13 40 tu, cs, tp (55 ppm Pb)
Lost River 73ACK31B 65 28 10 167 09 30 GN 18,961 15.627 38.847
Lost River Granite 68ASN~-2 GN 18,968 15,63  38.831
Reed Prospect T3AGK14AC 65 31 167 10 GN 18,959  15.630 38.847
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT of  of  Contr. BD
Source host rock  structure  texture Type No.  District Host  Nin. Ref.
) 0 qranite gz vein  Pu-MV 22¢ SP/Pc YO B6Ma B6Ma DG R-87
D 0 qranite YO 86 Ma 86 Ma PS 70.1
Mu granite  ign contact gz vein  Sn~Skn 14b SPPc YO 86Ma B6Ma USNM A
JDG Mu granite  ign contact gz vein  Sn~Skn 14b SP/Pc YO B6Ma 86 Ma USNM R-89
JDG 0 dike Sn-Skn 14b SP/Pc YO B6Ma B6Ma DG R-89
Mu Sn-Skn 14b SP/kc YO 86 Ma M A
0 granite  ign contact Greisen  ldc SP/kc YO K LY H
nsd-hstd  ign contact vein Sn-skn 14b SP/lc Y0 Pz K-T RN A
psd-hstd  ign contact vein Sn=skn 14b SP/lc Y0 Pz =T RN A
D nsd-hstd  ign contact Sn-skn 14b SP/Bc Y0 JB H
D 0 qranite 10 Ps 70.1
0 granite Greisen  15¢ SP/St SD 72Ma 72Ma CP A
0 0 qranite gz vein  Pn-MV 22¢ SP/lc YO B6Ma B6Ma DG R-87
J0G 0 granite  magmatic alt zone SP/c YO B6Ma 86 Ma DS R-89
D 0 granite qz vein  Pu-MV 22¢ SP/Pc Y0 86 Ma B86Ma DG R-87
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Table 3. Lead isotope data from sulfide occurrences from east-central Alaska

wmm 206Ph 20‘?Pb 208Pb
Locality Sample No.  Latitude Longitude Sample Mineralogy
N ame 204Ph 20 4Ph 20 ‘Pb
BEAVER
Kanuti Kanuti 66 38 30 149 46 00 mly
BETTLES
Hot Springs Pluton KA9946 66 20 02 150 55 10  secondary uranium
Sithylemenkat PB12355 66 01 25 15108 40 1Im
BIG DELTA
Black Shell Creek T8AFr238 64 52 54 1453730 CN 18.431 15.662 38.379
Blue Lead 76BT-5 64 21 40 144 11 50 py, st, asp, on
Gray Lead 76BTMH6 64 21 05 144 12 45 st, tt, Au, cal
Porcupine Cr T8AFr231 64 3530 144 26 30 OGN 18.788  15.650 39.043
CHANDALAR
Evelyn Lee Evelyn Skn 673925 1491615 py, cp
Gayle Skarn AMW318 67 51 35 148 43 30 qn, sl
Geroe Cr CH279R 67 46 30 148 36 nly (500 ppm Pb)
Mikado mine Mikado 67 32 40 148 13 40 GN, asp, py, sl, st, Au 18.804 15.662 38.938
Nikado mine MN-86-1 67 32 40 148 13 40 GN, sl, py, Au 18.787 15.633  38.820
Sumnit mine SH-86-1 67 32 30 148 12 GN, asp, py, Au 18,766  15.633 38.845
Venus Prospect 76DSC100-102 67 38 149 22 ot, cp, py
Venus-Victor 75ANM1689 67 37 45 1492110 =mt, py, cp
CIRCLE
2866 6506 14431  py, gn, sch, cs 19,203 15.653 39,057
Faith Cr 30425 65 23 40 146 1550 py, sl, gn 19,089 15.633  39.025
Faith Cr 84CIO0L5R 65 23 40 146 15 50 OGN, sl, st, asp, py 19.136 15,715 39.291
Gold Dust 63176 65 25 00 145 28 15 OGN, Au, py 19.041 15.676 39.034
Hope Cr 32501 65 25 146 19 po, asp, Au, gn, st (390 ppm Pb)
Independence Cr BIAMIOIE 652733 1451327 N, py
Ketchum Dome CI21532 65 28 00 1444710 s
Lime Peak 32508 65 36 30 146 52 f1, gn, asp, cs, cp (14000 Pb)
N Fork Prospect 1560R 65 40 00 146 36 30 GN
Table Mtn 30458 6527 1455 tu, asp, qn, Au, st, f1 (310 Pb)
COLEEN
Cone Prospect 0c 67 29 40 141 08 00 gn, clay
01d Crow batholith 0C24815 67 3240 14107 45 N
White Mtn Skarn OCH-14 6730 40 1411430 cp, py, bn
EAGLE
40 mile JA001 64 07 30 14106 15 OGN, Au 19,382 15,671 39,255
Copper Cr skarn 64 50 10 143 10 00
McKibben’s Prospect 75AFr105 64 06 35 1431210 OGN, st
My Creek T6BTMH14 640545 1431530 st, qn, sl
Purdy "Lead-Silver" 76BTMH1C 64 07 141 55 GN, sl

20



Deposit Characteristics USBN Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ ITT  of of Contr. Pb
Source host rock  structure  texture Type No.  District Host ~ Min. Ref.
nonzonite  stringer frac-fill I-F Mo b YR/Yf BB J68H
R rhyolite Porp 2a YR/Kk BB Je8  H
0 vein Greisen 15 YR/Kk  RB K J0B A
D 0 nsd-hstd replac Pu-NV 22 R/Fb YT Pz k-Cz  HF R-87
D zonzonite gz vein massive  Po-MV 22¢ RGp T K K TB/RN A
0 monzonite gz vein dissen.  Pn-NV 222 YR/Gp YT K K B A
ALH 0 psd-hstd  stratiforn  dissem K-VMS/SEDEX 28a/31a YR/Fb YT Pz Pz HF R-87
0 nsd-hstd  ign contact massive  Cu-skn 18D YR/Kk  AM D D L
0 parb-hstd  veinletts Pb-Zn skn  18¢ YRRk AAH D D RASS
0 netagranite dissen L-F Mo 21b YR/Kk AM D D RASS H
™ ¥ psd-hstd  shear zn gz vein  Po-MV 22¢ R/CL AAH D D 83.1
D N n/sd-hstd shear zn qz vein  Pn-NV 2c YR/CL  AM D D SR R-87
D N msd-hstd  shear zn qz vein  Pn-NV 20¢ YR/CL  AAH D D SR R-87
0 carb-hstd ign contact massive  Cu-skn 18b YR/Kk  AMH D D RASS H
0 carb-hstd ign contact massive  Cu-skn 18b YRKk AMi D D W H
CRC 0 granite  qz vein Po-NV 22¢ RICI T K RN R-89
CRC 0 scht-hstd stratabound Po-NV 22¢ R/CI YT Pz 90 Ma RN R-89
0 0 msd-hstd  crs-cuting gz vein  Pm-MV 22¢ R/Fb YT Pz RT  R-87
M S Plc-Au 39 RICI YT Q JCA  R-87
0 scht/graniteign contact dissem Pn-NV 22¢ R/Fb YT Pz K RN A
0 psd-hstd  crs-cuting qz vein  Pm-MV 22 RCI YT Pz K WM A
P monzonite vein Greisen  15¢ YR/CI YT JB A
0 granite vein Griesen  15¢ R/v Y 57K 57Ma RN A
0 granite frac-fill Greisen  15¢ R/Ci YT K K WA
0 scht/qraniteign contact qz vein  Pn-MV 22¢ R/CL YT P2 70 Ma RN A
scht-hstd crs-cuting Po-NV 22¢ YR/S] P Pz Jc8 H
0 granite  crs-cuting qz vein  Pu-MV 22¢ 1R/Sj D D JB H
scht-hstd ign contact massive  Cu-skn 18b R/Sj BC JB
D P msd-hstd  crs-cuting gz vein  Pm-MV 22c YR/Ea YT Pz JCA  R-§7
P W-skn l4a R/CI AT JCB H
0 psd-hstd  crs-cuting gz vein  Po-MV 22¢ R/ICI YT Pz HF H
0 scht-hstd shear zn replac Sh-MV 274 YR/fm YT Pz 8 A
JD6 0 scht-hstd shear zn gossan Pr-NV 22C R/fm YT Pz T8 A
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LT of of Contr. Pb
Source host rock  structure  texture  Type No.  District Host  Nin. Ref.
™ 0 scht-hstd qz vein  Pu-MV 22¢ R/BE YT Pz K T8 79.2
0 scht-hstd gz vein Pn-MV 22¢ YR/BE YT N K T8 A
0 scht-hstd K-VMS 28a R/Fb YT sC A
P scht-hstd St-MV 27d YR/Fb YT Pz SC A
D D vein Pn-MV 22¢ YR/Bf VT JCA  R-87
N scht-hstd fault gz vein  Pn-MV 22¢ R/Fb YT Pz K T8 A
¥ scht-hstd gz vein  Pr-MV 22¢ R/ YT Pz K T8 A
JDG 0 scht-hstd lens vein Pn-MV 22¢ YR/BE YT M K T8 R-89
JDG 0 scht-hstd lens vein Pn-MV 22 YR/BE YT M K T8 R-89
JDG 0 scht-hstd lens vein Pn-MV 22¢ YR/BE YT N K b} R-89
scht-hstd replac vein Reple 19 WRBf YT Pz K T8 A
MD P granite qz vein  Pn-MV 2¢ WR/Fb VT K s¢ R-87
0 scht-hstd  shear zn gz vein  Pr-MV 22¢ R/ YT Pz K T8 A
P scht-hstd vein St-Mv 21d YR/Fb YT Pz ¢ A
| granite  lens gz vein  Pn-MV 22¢ WR/Fb YT P2 K JA A
R msd-hstd  crs-cuting  vein Pu-HV 20c  WR/Hs  MAN JB A
J0G 0 scht-hstd replac Replc 1% WR/Fb YT Pz K T8 R-89
gl P nsd-hstd  shear zn replac Replc 19a YR/Fb YT Pz T8 R-87
¥ P msd-hstd gz vein  Pm-MV 22C R/fb YT Pz SC R-87
D 0 nsd-hstd  shear zn gz vein  Pn-MV 22¢ R/Fb YT Pz JCA  R-87
Mu scht-hstd ign contact gz vein  Pu-MV 22¢ R/ YT Pz K S A
j{)] 0 nsd-hstd  concordant qz vein  Pn-MV 2¢ YR/FD YT Pz T8 R-87
MD P n/sd-hstd  shear zn gz vein  Pn-MV 22¢ WR/FH YT P2 JCA  R-87
)] S Plc-Au 39 YR/v 16 Je R-87
) P nsd-hstd @uein  PW 2 WM W JCA/T8 R-87
JDG 0 scht-hstd fault vein Pn-MV 22¢ YR/Fb YT Pz/Pc K T8 R-89
JDG 0 carb-hstd Pn-MV 22C R/v WM Q7 JCB  R-89
JDG 0 carb-hstd Pn-NV 22C YR/Tv. WM 07 JCB  R-89
MD ¥ crs-cuting gz vein  Pn-MV 20¢ R/ YT Pz sC R-87
D 0 vein Pn-MV 22C YR/Fb YT RF 79.1
D massive  St-MV 15b YR/Rm  MAN JB A
JDG N qradiorite gz vein  Pn-MV 20¢ YR/ED YT 90Ma 90 Ma SC R-89
D . qrndiorite vein Po-HV 20 W/F YT %2M 92Ma RF 791
) D vein Po-MV 22¢ YR/Fb VT RF 79.1
Mu scht-hstd vein Pr-NV 22¢C fR/Fb YT P2 K SN A
™ 0 nsd-hstd  concordant gz vein  Pn-WV 22¢ YR/Fb YT Pz Ji R-87
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Deposit Characteristics USEM 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 dacite dissem.  Porp 2la R/ YT 56Ma 56Ma TB H
JDG 0 scht-hstd gz vein  mAu-V 36a YR/Tk YT Pz SR R-89
JDG 0 scht-hstd gz vein  mAu-V J6a YR/TK YT Pz SNK R-89
J06 R scht-hstd gz vein  mAu-v 36a R/Tk YT Pz SNk R-89
J06 0 scht-hstd qz vein  mAu-V ¥a  WR/Tk YT Pz SNk R-89
J06 0 scht-hstd gz veln  mAU-V 36a W/ ¥ Pz SNK  R-89

0 dacite dissen Porp 2a WR/Pm YT 56-60 Ma56-60 MaTB H

0 dacite dissem.  Porp 2a YR/Pm YT 60Ma 60 Ma TB H

0 scht-hstd  fault gz vein  St-MV d  YR/Tk VT B A
XD S Plc-Au 39 YR/Hs  MAN Jc R-87
)] 0 crs-cuting  vein Pa-MV 22¢ YR/Hs  MAN JC R-87
MD S Plc-Au 39 YR/Hs  MAN JC R-87
D 0 nsd-hstd  crs-cuting gz vein  xPb Znskn 18¢c YR/Ek  AM D J JC/DN  R-87

0 nsd-hstd  stratiforn gossan  K-VNS 22 YRk AM D D B

YRk A RASS  H
D 0 msd-hstd  crs-cuting  vein Pu-MV 22¢ YRKk AAE D RASS  R-87
¥ 0 nsd-hstd  shear zn vein Pr-Wv 22¢ YR/Kk AAE D RASS  R-§7

YRRk AMM RASS  H

YR/Kk A RASS

0 scht-hstd qz vein Pb-In skn 18c YR/Kk  AM AB H

YR/KK A RSS H

YRRk AAE RASS H

YR/Kk  AAN RASS H

YRRk AMN RASS H

C carb-hstd vein/replac mPb-In skn 18¢ YR/RKk  AM Pc Dees  H
MD 0 scht-hstd vein wPb-Zn skn 18c YR/Kk AM Pc Pc RASS  R-87
XD 0 scht-hstd dissen K-VMS 28a YR/Kk AAH D D JC/ON  R-87

0 scht-hstd stratiform  massive  K-VMS 28a YR/Kk A AB/DN H

0 psd-hstd  crs-cuting gz vein  mAu-V %a YRRk AAN C-S RASS H

5 mwol-hstd stratiforn  dissen  K-VNS 282  YR/Kk  AMi D D DGGS H
) 0 psd-hstd  crs-cuting  vein St-Mv 270 YRRk AAH D RASS  R-87

0 scht-hstd dissen K-VHS 28a YR/Kk  AAH AB i

0 scht-hstd YR/Kk  AM AB H

0 nsd-hstd K-S 28a YR/Kk  AMH AB i

0 narb-hstd K-VHS 28a YR/Kk  AAH AB H

0 narb-hstd gossan K-VKS 28a YR/Kk  AAH AB H

R psd-hstd  stratiforn  gossan  K-VMS %a  YR/Rk  AM B

P-Inskn 18  YR/Kk  AM B K
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT  of of  Contr. Pb

Source host rock  structure  texture Type No.  District Host  Nin. Ref.
JDG C mwol-hstd stratiforn  massive  K-VMS 28a BB YT D DK JH R-89
¥ 0 nsd-hstd  stratiforn K-VMS 28a YRBE YT M N JK 87.3
1) 0 mol-hstd stratiforn  massive  K-VMS 28a RBf YT D DK XK 87.3
D 0 wvol-hstd stratiforn K-VMS 283 YRBE YT DM D-N XK 87.3
¥D 0 carb-hstd replac SNl ¥ Tr K RASS  87.3

Mu volc-hstd replac massive  Bas Cu 23 Cr/cc W Tr HC  H

Mu volc-hstd gz vein  Bas Cu 23 (RCc W Tr e i

Mu carb-hstd replac massive  Bas Cu 2 (RNz W Tr HC H

Mu carb-hstd vein rassive  Bas Cu 23 (RNz W Tr SM i

Mu carb-hstd replac massive  Bas Qu 23 C(RNz WR T W H

Ku carb-hstd replac banded Bas Cu 23 RNz W Tr L H

Mu carb-hstd replac massive  Bas Cu 23 RNz R T W

u carb-hstd replac massive  Bas Cu 23 RNz WR Tr HC H

Mu grndiorite pegmatite  qzvein  I-F Mo 21b C(R/Nz GN? K M H

placer Bas Cu 23 CR/Nz WR R H

K grndiorite replac gzvein Cuskn  18b  CR/Cc R HC  H

P carb-hstd massive  Cu-skn 18b (R/Nz W P CH H

P mvol-hstd vein massive  Bas Cu 23 RNz W Tr MK H

Mu volc-hstd replac massive  Bas Cu 23 (RCc W Tr HC H

Mu carb-hstd replac massive  Bas Cu 23 CRNz W Tr N H

Mu carb-hstd replac massive  Bas Cu 23 (RNz MR Tr N H

P msd-hstd  iqn contact gz vein  St-NV 27d RNz WR P2 K K H

N crs-cuting gz vein  St-MV 27d (R/Nz WR Pz K B H

P carb-hstd stratabound massive  Bas Cu 23 (RNz W Tr K H

carb-hstd stratabound massive  Bas Cu 23 (RNz WR Tr K H

Mu carb-hstd replac massive  Bas Cu 23 (RNz WR T SM H

Mu carb-hstd  replac massive  Bas Cu 23 (RNz W Tr HC i

Mu carb-hstd replac massive  Bas Cu 23 CRNz WR Tr iC H
JDG Ku carb-hstd stratabound breccia  Bas Cu 23 RNz W Tr M R-89

Mu carb-hstd  replac massive  Bas Cu 23 RNz WR T HC H

Ku carb-hstd replac rassive  Bas Cu 23 (RNz W Tr ™ H

Mu carb-hstd  replac massive  Bas Cu 23 Cc/Nz R Tr YN H

¥u carb-hstd replac massive  Bas Cu 23 C(R¥z W Tr .| H

Mu carb-hstd replac massive  Bas Cu 23 (RNz W Tr N H

Mu carb-hstd replac passive  Bas Cu 23 (RMz W T W

P carb-hstd replac massive  Bas Cu Px! CRNz W Tr MK H

P sd & mvol strat cntct massive  Bas Cu 23 (R/Nz W Tr MK H

P carb-hstd veins K-VNS 28a C(RNz WR P P M K

P carb-hstd shear zn Bas Cu 23 (RNz W Tr MK K

Nu carb-hstd  replac massive  Bas Cu 23 RNz W Tr SN H

u mol-hstd shear zn cal vein Bas Cu 23 Crjcc W Tr HC H

Mu volc-hstd replac massive  Bas Cu 23 (RCc W Tr HC H

Mu carb-hstd ign contact massive  Cu skn 18b (RICc W T KT M H

P carb-hstd replac massive  Bas Cu 23 RNz WR Tr K H
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Table 4. Lead isotope data from sulfide occurrences from southern Alaska--(cont.)

mm 206Pb 20'?Pb 208Pb
Locality Sample No.  latitude Longitude Sample Mineralogy
Naﬂe 204Pb 204Pb 204Pb
MOUNT HAYES
Ann Creek 79AIL091B 63 20 24 145 46 3¢ py, po (20 ppm Pb) 18.848 15.591 138.408
AR Gold Zone 326767 63 17 10 144 14 45 18,971 15.711 38.835
Cantwell Glacier 79AIL081A 63 21 07 14539 29 po, cp (30 ppm Pb)
DDN 80AIL028A 63 16 31 144 16 23 qn (200 ppn Pb) 18.911 15.729 38.828
DDY 81AIL162A 63 1532 144 14 20 OGN 18,896 15.716  38.779
Discovery Zn-PPD PPD 63 08 30 144 02 36 OGN, sl, cp 18.666 15.674 38.600

E. Fork, Broyson Gulch  79AIL030A 63 21 00 146 02 40 py, cp, po (25 ppm Pb)
E. Fork, Broxson Gulch  79AIL030B 63 21 00 146 02 40 py, cp, po (30 ppn Pb)
E. Fork, Broxson Gulch  79AIL030C 63 21 00 146 02 40 py, cp, po (30 ppn Pb)
E. Fork, Broxson Gulch  79AILO30E 63 2100 146 02 40 py, cp, po (25 ppm Pb)

Eastern Star T9AIL012A 6318 52 14559 05 py, cp (10 ppm Pb)
Eastern Star 7T9AIL012C 63 18 52 14559 05 py, cp (10 ppm Pb)
Emerick Dike AK18694 6321 15 1454110 cp, pn, On
Kathleen Margaret Vein  79AIL038D 6317 00 146 33 04 (70 ppm Pb) 18,724 15.565 38.369
Lan. Zn. N, Cirque L2-U 63 10 46 144 08 55 N, sl, cp 18,645 15.681  38.630
LP-PP2 81ANK184B 63 14 22 144 07 00 qn (700 ppm Pb) 18,931 15.726  38.899
Miller Creek 85AIL018A 63 21 22 14541 58 po
Miller Creek 85AIL018B 632122 1454158 po
Niller Creek 85AIL019A 63 21 00 1454110 po
Miyaoka B2AIL052A 63 4120 146 39 3¢ (50 ppm Pb) 18.985 15.716 38.872
North Rainbow Mtn T9AILO24A 62 20 52 14542 24 py (60 ppm Pb)
Paxson Mtn 79AILO59A 63 02 14 14533 44 cp, bn, az, nl (20 ppm Pb)
Rainy Creek 79AIL019B 63 1913 145 57 48 (30 ppm Pb) 18,720 15.569 38.19%
Rainy Creek 79AILO19E 631913 14557 48 (35 ppm Pb) 18.744 15,577 38.213
Roberts #1 82AIL044A 63 35 59 146 14 48 (500 ppm Pb) 18.889 15.691 138.670
Rumble Creek RC 6314 22 144 10 00 cp, py, GN 18,672 15.690  38.663
Trio 81AIL126C 63 15 44 1440202 ON 18.886 15.719  38.839
Trio B1AIL140A 63 1553 144 0218 OGN 18.834 15.692 38.748
W. Delta River T9AIL092D 6320 25 145 46 43 cp, po (30 ppn Pb)
W. Delta River T9AIL092E 63 20 25 145 46 43 cp, po (30 ppm Pb)
W. Fork Chistochina R,  79AIL06%B 63 11 01 144 58 24 po, py (85 ppm Pb) 18,986 15.610 38,383
Jackly B5AIL035A 631312 146 4212 cp, bn, cc, nly, hm
Zackly 85AIL036A 63 13 10 146 41 54 py, cp, bn, cc, nly, hm
Gackly SSAIL037A 631300 146 41 40 py, cp, bn, cc, nly, hm

MOUKT McKINLEY
Alpha Prospect 75BT2038 63 31 20 151 01 10 qn, sl 19,182 15.677 38.935
Bosart 63 34 150 54 40 OGN 19.035 15.655 38.818
Bunnell Mine BMO-1 63 28 50 151 04 15 OGN, tt, st, sl, cp, sch, bg 19.195 15.656 38.920
Chitsia T5AST1734 63 57 35 150 18 45
Eagles Den 75A8T2037 63 30 17 151 00 00 st, asp
Friday Cr NMNH91332 63 32 30 150 58 GN
Golden Eagle 75BTGE 633235 150 56 50 GN, tt, sl, ank 19.125 15.755 39,105
Last Chance 75AST2844 63 36 35 150 49 15 st, py, on
Little Annie 63 32 256 150 57 20 OGN 19.000 15.630 38.763
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LT of of Contr. Pb
Source host rock  structure  texture Type No.  District Host  Min. Ref.
ALH 0 mvol-hstd gz vein  Pm-MV 22C CS/V1  WR/Sr Tr WN/IL  R-87
JDG 0 1sd-hstd qz/cal vein Pu-MV 22¢ R/Tk YT Pz SNk R-89
0 qz diorite stockwork  qz vein  Porp 2a RAOr WR/Scd-k K  WN/IL K
ALH 0 mol-hstd  stratiforn K=VS %a YR/ YT/dc WIL 873
ALK 0 wol-hstd stratiforn K-VMS 28a R/x  YT/dc W/IL  87.3
D 0 mvol-hstd  stratiform K-VMS 28a YR/Tk  ¥T/dc SIC  87.3
0 gabbro podiform cumulate  Stwtr 1 R/r  WR/Sr Tr Tr W/IL H
0 gabbro podiforn cunulate  Stwtr 1 YR/Dr  WR/Sr Tr r WN/IL H
0 gabbro podiforn cumulate  Stwtr 1 RAOr WR/Sr T Tr WN/IL H
0 gabbro podiform cumulate  Stwtr 1 YR/Dr  WR/Sr Tr Tr W/IL H
0 diorite  lems dissen Porp 2la R/r WR/SCJ-K  J-K  WN/IL &
0 diotite  lens dissen Porp 2a YR/Dr  WR/StJ-K  J-K  WN/IL H
0 gabbro dissen Stwtr 1 R/r WR/Tg Tr Tr JB H
ALK 0 mvol-hstd crs-cuting gz vein v SVl WR/Tg Tr K WN/IL  R-87
i) 0 wol-hstd stratiform K-VMS 28a R/Tk  YT/dc SIC  87.3
ALH 0 mvol-hstd  stratiform K-VMS 282 YR/Tk  YT/dc W/IL  87.3
0 serpentine lens vein Stwtr 1 R/0r  WR/Tg Tr Tr W/IL H
0 serpentine lens vein Stwtr 1 YR/Dr  WR/Tg Tr Tr WN/IL
0 serpentine lens vein Stwtr 1 R/Dr WR/Tg Tr Tr WN/IL H
ALH 0 mvol-hstd stratiforn K-VMS 28a YR/Bf  YT/Hg WN/IL  87.3
0 psd-hstd  shear zn gz vein  mV R/Dr  WR/Sr IP-P K? WN/IL H
0 volc-hstd gz vein  mv CS/Cc  WR/Tg Tr K? WN/IL H
ALH 0 carb-hstd  contact replac skn 18? YR/Dr  WR/Sr 1Pz WN/IL  R-87
ALH 0 carb-hstd  contact replac skn 18? YR/Dr  WR/Sr 1Pz WN/IL  R-87
ALH 0 wol-hstd  stratiforn K-VHS 2a  WR/Bf  YT/Hg W/IL 87,3
i) R wol-hstd stratiforn K-VMS 28a R/Tk  YT/dc D D JK 87.3
ALH 0 mwol-hstd stratiform K-ViS 28a R/Tk  YT/dc WN/IL  87.3
ALH 0 mvol-hstd stratiform K-VNS 28a YR/Tk  YT/dc WN/IL  87.3
0 gabbro shear zn vein Stwtr 1 R/Dr  WR/Sr Tr Tr W/IL H
0 gabbro shear zn vein Stwtr 1 YR/Dr  WR/Sr Tr Tr WN/IL H
ALH 0 grndiorite massive  Porp 2a CS/Cc  WR/Sr WN/IL  R-87
0 carb-hstd contact replac Cu skn 18b CS/V1  WR/Tg K 125 Ma WN/IL H
0 carb-hstd contact replac Cu skn 18b CS/V1  WR/Tg K 125 Ma WN/IL H
0 carb-hstd  contact replac Cu skn 18b CS/Vl  WR/Tg K 125 Ma WN/IL H
D6 0 scht-hstd crs-cuting  vein Pu-MV 22 R/En YT P2 K T8 R-89
™ N scht-hstd  shear zn gz vein  Pn-MV 22¢ YR/En YT Pz K T8 81.1
1) N granite  breccia gz vein  Pn-MV 22¢ R/En YT K K il R-87
0 mwol-hstd stratiform K-VS 283 R/kn YT X B INS
0 scht-hstd crs-cuting gz vein  Pm-MV 22¢ R/En YT Pz K B . H
¥u scht-hstd breccia gz vein  Pn-NV 22¢ YR/En YT Pz K USNK H
J06 0 scht-hstd fault-zn vein Po-MV 22¢ R/En ¥ Pz K T R=89
0 scht-hstd shear zn St-Mv 27d fR/En YT Pc K i H
™ P scht-hstd shear zn qz vein  Pn-MV 22¢ R/En YT P2 K T8 81.1

il
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LT  of of Contr. b
Source host rock  structure texture  Type No.  District Host  Min. Ref.
0 scht-hstd stratiforn  dissem K-VMS 28a REn YT Pz Pz RN A
JDG 0 scht-hstd  stratiforn K-VNS 282 YR/En YT Pz Pz T8 R-89
0 carb-hstd ign-contact vein Pb-Zn skn  18c CSNc M Tr B B A
6 0 scht-hstd  stratiforn K-VMS 282 YR/En T Pz Pz T8 R-89
0 scht-hstd crs-cuting gz vein  Pn-WV 22¢ REn YT Pz K T8 i
CRC 0 stratabound VH sulso  22a YR/Kn YT Pz Pz RN R-89
0 scht-hstd  shear zn gz vein  St-MV 27d RN YT Pz el T8 H
Mu scht=hstd crs-cuting qz vein  St-MV 271 fr/kn YT Pz K SN H
JDG C psd-hstd  breccia gz vein  Pr-MV 22¢ REn YT Pz K DGGS  R-89
JDG C nsd-hstd  breccia gz vein  Pn-MV 22 REKn YT P2? K DGGS  R-89
C psd-hstd  breccia gz vein  Pm-MV 22¢ R/En ¥ P2? K DGGS A
06 c psd-hstd  breccia gz vein  Pm-MV 22¢ YR/En  ¥Y?  P2? K DGGS  R-89
¢ psd-hstd  breccia gz vein  Pn-MV 22¢ WR/En YT P2? K DGGS A
JDG 0 scht-hstd stratiforn gz vein  Pu-MV 22 YR/En YT Pz K T8 R-89
C gradiorite stockwork  dissem Porp 2a RECs Cz2 P K DGGS  H
0 qz diorite ign contact Cu skn 18b R/Cs R Tr 108 Ma TB i
C gz diorite stockwork  dissem  Porp 2a R/Cs Cz2 K 105 Ma DGGS H
0 carb-hstd contact replac Cu skn 18b WRICs C 1t K W/IL H
0 volc-hstd stratiform massive  C-VMS 2da RCs W T Tr T8 H
JDG V nsd-hstd  shear zn gz vein  mAu-V 36a KP/in €6 K KT RG R-89
06 Hu psd-hstd  stockwork  vein Reple 192 KP/Em (G SN R-89
¥ 0 sd-hstd  stratiforn  massive  EK-VMS 282 CR/Pw PW e Te RK R-87
1) 0 sd-hstd  stratiforn  massive  K-VMS 28a CR/Pw PN Te Te RG R-87
JDG Mu si-hstd  stratiforn  massive  B-VMS 28D CR/Pw  PH Te Te NIT  R-89
DG Hu si-hstd  stratiforn  massive  B-VMS 28D CR/PW PN Te Te MIT  R-89
JDG Mu sd-hstd  stratiforn  massive  B-VMS 28b (R/Pw DWW Te Te NIT  R-89
JDG Mu sd-hstd  stratiforn  massive  B-WMS 28b CR/Pw PN Te Te Ke R-89
06 Mu sd=hstd  stratiforn  massive  B-VMS 280  CR/BW PW Te Te HC R-89
1) | psd-hstd  shear zn  opn-sp fil mAu-V %a  CS/An (G Te RT R
D 0 granite  shear zn gz vein  Pm-WV 22¢ CR/PW PN Te Te RG  R-87
D | mol-hstd shear zn gz vein  mAu-V %a  CR/Pw PN To M2 NS R8T
D | msd-hstd  shear zn opn-sp fil mAu-v ¥%a  KP/ip (G Te G R-§7
D | granite  shear zn  opn-sp fil mAu-V 36a (RPw (G Te RG R-87
D X msd-hstd  shear zn opn-sp fil mAu-V 36a KP/ip 6 Te RG R-87
1) X felsic dike fract 2n gz vein  mAu-y ba  KP/Hp (G Te Te RG  R-§7
1) N msd-hstd  shear zn  opn-sp fil mAu-V %a  KP/Hp C6 Te RE  R-7
D 0 si-hstd  stratabound massive  B-VMS 28b CR/BW (G Te Te L R-87
D N felsic dike fract 2n gz vein  mAu~v %a  KPHp (G Te Te NS R=87
¥ | psd-hstd  shear zn opn-sp fil mAu-v 36a KP/Sw (G Te RG  R-87
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Table 4. ILead isotope data from sulfide occurrences from southern Alaska--(cont.)

QUADRANGLE 206py  207py  208ph
Locality Sample No.  Latitude Longitude Sample Mineralogy
Halle 204Pb 204Pb 204pb
SEWARD--(cont. )
Rua Cove §1AKKO006M 60 21 10 147 38 40 po (10 ppm Pb) 19.164 15.618 38,665
Rua Cove RC-34 60 21 10 147 38 40 po 19.023 15.612 38.635
Rua Cove RC2829 60 21 10 147 38 40 po, cp 19.008 15.601 38.589
Rua Cove RC2926 60 21 10 147 38 40 py, cp 19.075 15.608  38.598
Schoonover 0D91384 60 17 30 149 26 cp, qn, asp, sl 19.002 15.620 38.647
Shell Mine 81BS116BB 60 40 20 149 32 30 qn, 1n (1800 ppm Pb) 19.041 15.635 38.758
TALKEETNA
Boulder Creek 713AR127 62 54 150 09 GN 19,129 15.643 38.874
Boulder Creek 73AR144 62 54 150 09 GN 19.146 15.654  38.918
Dall skarn TC8-1 62 35 45 152 13 cp
Nt. Foraker MF-1 62 44 45 151 49 45 mly
Shellabarger Pass AGC233 62 33 30 152 47 30 qn, cp, sl 18,723 15.578 38.216
Shellabarger Pass AGC182 62 33 30 152 47 30 qn, cp, sl 18.734 15.578 38.216
Shellabarger Pass AGC197 6233 30 1524730 qn, cp, sl 18.746  15.603 38.292
Shellabarger Pass AGC200 623330 1524730 qn, cp, sl 18.740 15.594  38.229
Shellabarger Pass AGC232 62 33 30 1524730 qn, cp, sl 18.727 15.581  38.229
TALKEETNA MOUNTAINS
88, 0R78 6216 149 25
Coal Creek nany 62 59 149 50 cs, sl, po, asp, gn, tp, tu
VALDEZ
Donohue Donohue 61 11 50 146 11 45 GN, sl, Au 19.049 15.642 38,762
Hubbard-E1liott 0D20613 613915 144 04 bn, cp, nl (N20 ppm Pb)
Nayfield MA-1 61 09 30 146 48 00 py, cp, GN, sl, asp, Au 18.939 15.610 38.644
Midas Mine level 3 NI-20 61 00 40 146 16 00 cp, py 19.113  15.636 38,745
Upper Millionaire N 61 1310 146 21 30 GN, sl, Au 18,937 15.618 38.668
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ ILTT  of of Contr. Pb
Source host rock  structure texture  Type No.  District Host  Min. Ref,
)] 0 ophiolite lens massive  C-VMS da CR/Pw P Te Te RK  R-87
JDG N ophiolite lens massive  C-VMS 2a CR/Pw P Te Te SN R-89
6 | ophiolite lens massive  C-VMS 2da  CR/PW PH Te Te USBM  R-89
D6 N ophiolite lens nassive  C-VMS Ma  CR/PW PW Te Te USBM  R-89
J0G Mu sd-hstd  crs-cuting gz vein  mAu-V 36a KP/Sv (G Te M R-89
D | felsic dike fract zn gz vein  mAu-V 36a KPfip € Te Te NS R-87
/B 0 granite vein Pa-Sn MV 20b YR/En VT BR  R-87
MD/BD 0 granite vein Pp-Sn MV 20b YR/En ¥T BR R-87
P carb-hstd replac Cu skn 18b CS/fn WY 65 Ma CH H
0 dunite gz vein  L-F Mo 21b CS/fn MY 36 Ma SN H
J0G 0 psd-hstd  stratiforn  massive  C-VMS 24a KRMg DL 1D 1D RASS  R-89
JDG 0 msd-hstd  stratiform  massive  C-WMS 24a KRRMg DL 1D 10 RASS  R-89
JDG 0 psd-hstd  stratiforn  nmassive  C-VMS Ua KRMg DL 1D 1D RASS  R-89
JD6 0 psd-hstd  stratiforn  massive  C-VS 28 FKRMg D 1D 10 BRASS  R-89
D6 0 psd-hstd  stratiforn  massive  C-VMS 24a KRMg DL 1D 1D RASS  R-B9
grndiorite dissen Porp 2a ¢S/tn WR KT KT  RASS H
¢ granite  stockwork  qz vein  Greisen 15 CSVL WP 52Ma 52Ma NG H
0 | wsd-hstd  shear zn opn-sp fil mAu-V J6a CR/PW (G Te RG R-87
Mu Pr-HV 2 (Rcc W N H
D N nsd-hstd  shear zn  opn-sp fil mAu-v Ja  CR/W (6 Te RG  R-87
D N nsd-hstd passive  K-VMS 282 (R/fw G K K SN R-87
L} X nsd-hstd  shear zn opn-sp fil mAu-V 362 C(R/Bw CG Te RG R-87
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Deposit Characteristics USBM Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ ITT  of of Contr. Pb

Source host rock  structure texture  Type No.  District Host  Min. Ref.
c diorite  stockwork  dissem  Porp da AP €z J 3.5Ma JH/AW H
0 sd-hstd  crs-cuting gz vein  Porp 2a AP z J 6-10 Ma FW H

ALH/BD 0 si-hstd  breccia vein Porp 21a AP Cz J 6-7 Ma FW 83.4
conctr  soil Plc-Au 3% KR/Gb GB Mz K USBM H
soil  soil : Plc-Au %2  KRGb GB Mz USBM H
0 amphibolite dissen KR/Gb  KIL Pz UBM H
0 gneiss KIL Pc UBM H
R diorite rock KR/Gb  KIL USBM H
0 basalt KRG G J J USBM H
0 vein Pn-MV 22¢ BB 6 JK RASS H
r Plc-Au 3% KRR/Gb G Mz 0 USBM H
soil KR/Gb @D USBN H
0 felsic KR/Gb G Pz Pz USBM H
P volc-hstd shear zn gz vein BB Cz s H
P sd-hstd  lens replac Cu skn 18b BB Gz J = i
C sd-hstd  crs-cuting gz vein  Cu skn 18b BB Cz J DGGS  H
0 grndiorite shear zn opn-sp fil Pm-MV 22¢ BB Cz Tn 154 SC H
0 carb-hstd contact replac Cu skn 18b BB K Tr K DC |
0 carb-hstd ign contact replac Fe skn 180 BB KH T K BK H
0 carb-hstd contact replac Fe skn 18d BB K Tr K DC H
0 psd-hstd  shear zn gz vein  Pm-MV 22¢ BB B T T T8 B
0 grndiorite stringers gz vein  Porp 2a BB Cz sC H
0 gradiorite stringers  opn-sp fil Porp 21a BB Cz s H
P nsd-hstd  crs-cuting gz vein BB Cz ¢ H
0 psd-hstd replac Cu-skn 18b BB z J §C H
R volc-hstd vein Pr-NV 2 BB Cz s
0 gradiorite disser  Porp 21a BB Cz sC H
R gradiorite vein Porp da BB iz Cz s H
0 qtz diorite magmatic dissen Porp 21a? BB PE J s |
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Table 5. Lead isotope data from sulfide occurrences from southwestern Alaska--(cont.)

Dgg NOG@U NOQ@U NONMU
Locality Sample No.  Latitude [Longitude Sample Mineralogy
_—gm MOhﬁU MO»MU MO&WU
PORT MOLLER
Apollo Mine PMF089R2 5511 37 160 33 20 OGN
Moss Cape B3ATNG07 55 08 38 161 57 35 (100 ppm Pb)
Nud Bay 85AWS281C 55 43 46 160 30 47 GN
P C-4 B4AYB6T1A 55 36 24 161 05 57 py (100 ppn Pb)
Pyranid BIADTL18 553749 160 44 19 (300 ppm Pb)
Susie adit B2AWS50A 5517 28 160 28 25 cp, s1, py {10,000 ppm Pb)
RUSSIAN MISSION
Nission Creek 85BT184 61 38 50 159 07 asp, cp, tt, po, tu
SLEETMUTE
Red Devil 878121 61 4530 157 19 05 cn, st, realqar
STEPOVAK BAY
Nitrofania Island 84AGEL1C 55 50 58 158 52 54 (300 ppm Pb)
5B C-5 B3AWSB6B 55 42 14 159 32 53 (100 ppm Pb)
TYONEK
Trimble Glacier 61 44 152 05 aly, py
UGASHIK
David Island Ug86005 570135 15629 27 py (50 ppa Pb)
Kilokak Cape 80CE154 5711 20 156 20 11 (200 ppm Pb) 18.140 15.584 37.851
Nike 79DT45B 570307 15715 24 py, aly (55 ppa Pb)
Mike Ug86031 570300 157 16 15 asp, sl (100 ppm Pb)
Rex 79CE40 5714 23 157 02 35 GN, py, nly (140 ppn Pb) 18,909 15.594 38.522
Rex Ug86018 5714 10 157 04 35 GN, SI (300 ppm Pb)
UNALASKA
Hague Mine 0D23712 54 51 25 166 32 50 OGN, sl, py 18.746 15,545 38,254
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Deposit Characteristics USBM Age  Age Publ,
Analyst Sample Deposit ~ Model  Region/ LTT of  of  Comtr. Pb
Source host rock  structure  texture Type No.  District Host  Min. Ref.
N volc-hstd  crs-cuting  vein Po-MV 22¢ AP iz To To-Tn JF A
0 volc-hstd crs-cuting qz vein  Pm-MV 22 AP Cz Tn IMa W H
0 sd-hstd  crs-cuting gz vein  Pm-MV 22¢ AP Cz To-Te Tn FW H
0 volc-hstd crs-cuting gz vein  Pn-WV 22 AP Cz Cz Tp/Q? W i
0 sd-hstd  crs-cuting gz vein  Porp 2a AP Cz KTe 6Ma W H
D volc-hstd crs-cuting  vein Pr-MV 22 AP z To To W B
0 ronzonite  joints gz vein  PmSn-MV  20b WAn K T70Ma 70Ma T8 H
R shear zn qz lens  HS-Hg 27a YR/An K K B i
0 volc-hstd crs-cuting gz vein  Pm-MV 22¢ AP Cz T 6-10 Ma FW H
0 volc-hstd shear zn opn-sp fil Pn-MV 22¢ AP z To To?/Tn? FW H
0 granite  qz vein H-F Mo 16 CS/tn T K H
0 volc-hstd lens massive  VH sulso  22a AP Cz Cz 3-5 Ma SC H
¥ 0 sd-hstd  crs-cuting  vein Pr-MV 2c AP PEJ 30 Ma RASS  R-87
0 granite  stockwork  veinlet  L-F No 2lb AP Cz K 2Ma RASS H
0 granite  stockwork  veinlet  L-F Mo 21b AP Cz K -4 Ma SC H
D 0 qradiorite stockwork  veinlet  Porp 2da AP Cz  K-Te 34-38 MaRASS  R-87
0 qrndiorite stockwork  veinlet  Porp 21a AP Cz K-Te 34-38 MaSC H
JDG Nu grndiorite qz vein  Porp 2a AI T T SN R-89
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Table 6. Lead isotope data from sulfide occurrences from southeastern Alaska

mm 206Pb 20'?Pb 208Ph
Locality Sample No.  Llatitude Longitude Sample Mineralogy
Rame 20 4Pb 204Pb 20 4Pb
BRADFIELD CANAL
Sunset Mine NMNH77702 56 01 130 13 GN, py
CRAIG
Beauty Clain 0D20611 550830 13205  tt, cp, py
Big Harbor 0020607 55 22 132 58 cp
Copper City (Red Wing)  NMNH76567 55 08 132 27 cp, sl, gn
Copper Mtn NMNH91391 55 14 132 37 nly
Copper Queen NMNH76558 55 32 13223 py, it
Coronation Is NMNHO1335 55 55 134 21 GN
Cynru Mine LC4480 55 08 132 12
Green Monster 0D20604 55 15 132 32 cp, bn
Khayyan (Omar Mine) 104478 55 18 132 23
Lucky Boy NMNH91334 55 09 132 14 GN, sl, py
Nahoney Mine NMNHO1389 5520 13131 OGN, sl, py
Manie [C4484 53 31 132 17 cp
Manie NMNH76550 53 31 132 17 cp
Moonshine 84ASh50 5510 24 132 22 55 OGN, cr
Niblack LC4476 55 04 132 09 py
Niblack Niblack 5500 13209  py
Niblack Anchorage NMNHO1348 55 04 132 09 cp
Poorman Mine LC4485 55 34 132 26 cp
Ruby Tuesday 71188a 5512 45 13219 30
Ruby Tuesday RT-1,2 551245 1321930 sl, qn, cp
Rush & Brown NMNH89958 55 37 132 35 cp
Salt Chuck 87GH43A 55 38 132 33 bn, nq
Salt Chuck NMNH77703.0002 55 38 132 33 bn
Sulzer Mine NMNH77410 55 15 132 32 cp, nly
Sulzer Mine NMNHB9959 55 15 132 32 cp, BY
DIXON ENTRANCE
Bokan Mtn (Cheri) SE24238 5455 13210  qn(?), REE
Dotsun Dike SE21489 54 54 30 132 07 qz, REE
Polsin and Ickson SE24627 54 47 22 1325258 cp, py
JUNEAD
Alaska Juneau Mine
South Pit 79GD-1 58 18 30 134 21 GN 19,572 15.687 138.898
South Pit AJ-3759 58 18 30 134 21 GN 19.544 15.646 38.724
South Pit AJSP-3 h8 18 25 134 21 GN 19,539 15,655 38.775
Level 4, 400 Stope AJ-3756 58 18 30 134 21 GN 19,558 15.662 38.819
Level 4, 400 Stope  AJ-3757 581830 13420 OGN
Level 4, 400 Stope  AJ-3758 581830 13421 OGN
Level 6, 800 Stope AJ-3853 58 18 30 134 21 GN
Level 6, 91 Winze AJ-3852 58 1830 134 21 GN
L-6 Silver Bow fault  AJ-3851 58 18 30 134 21 GN
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Deposit Characteristics USBM Age  Age Publ,
Analyst Sample Deposit ~ Model  Region/ LIT of  Comtr. Pb

Source host rock  structure  texture Type No.  District Host  Min. Ref.,

N nsd-hstd crs-cuting gz vein  mAu-V 36a SE/Ju T 1r 55Ma R H

M nsd-hstd crs-cuting gz vein  mAu-V 36a SB/Ju T It 55Ma R H
KM M nsd-hstd crs-cuting gz vein  mAu-V 36a SB/Ju T 1r 55Ma R R-§7
KN N nsd-hstd crs-cuting gz vein  mAu-V 36a SE/Ju T It 55M IR R-87
KN M nsd-hstd crs-cuting gz vein  mAu-V J6a SB/ju T 1r 55 ER  R-87
JDG D scht-hstd dissen K-VNS 28a SE/Ju G Nz Nz RN R-89
KM N psd-hstd concordant gz vein  mAu-V 36a SEfu T Ir 55 Ma IR R-87

N nsd-hstd concordant gz vein  mAu-v 36a SE/u T Ir 5Ma R K

Mu nsd-hstd gz vein  mAu-V 36a SE/u T Mz 55Ma USNM A

¥ mvol-hstd sheeted vein gz vein  mAu-V 36a SE/ju  AXC Mz Ta-Te RN H

Mu diorite gz vein  mAu-V 36a SE/Ju T 1T  1R-eCz SM H

N scht-hstd qz/cal vein mAu-V 36a SE/Ju  AXC Mz Ta-Te RN H

Nu gz vein  mAu-V 36a SE/Ju  AXA USIN A

N nsd-hstd concordant gz vein  mAu-V 36a SBu T 1 55N R H

N volc-hstd stratiforn  massive  K-VMS 282 SE/Ad  AXA P-Tr P-Tr DB H
ALH N volc-hstd stratiforn  massive  K-VMS 28a SE/Ad AA P-Tr P-Tr DG R-87
KM N nsd-hstd crs-cuting gz vein  mAu-V 36a SE/u ™ 1r 55Ma R R

X msd-hstd crs-cuting gz vein  mAu-V Y6a SB/u T I 5M R H

Mu diortie qz/cal vein mAu-v 36a SE/Ju T Mz 1k-eCz USNM H

Mu mvol-hstd gz vein  mAu-V 36a SE/du T Nz NIT H

Mu scht-hstd crs-cuting  dissem  mAu-V 36a SE/fou T 1T IR-eCz M §
KN N nsd-hstd crs-cuting gz vein  mAu-V 36a SB/Ju T Ir 55Ma R R-87

N nsd-hstd crs-cuting gz vein  mAu-V 36a SB/Ju T 1r 55M R H
1) P nsd-hstd crs-cuting gz vein  mAu-V 36a SE/u T It Te 1L R-87
06 N0  diorite/monz dissen  mAu-V 36a SB/lu TU Mz IK-eCz BN R-B9
MD 0 nsd-hstd crs-cuting gz vein  mAu-V 36a SE/du T Nz 55Ma TL  R-87

Mu diorite dissen  mAu-V %a  SEu T Mz Ik-eCz USMN A

Mu mvol/diorite  crs-cuting qz vein  mAu-v 36a SE/u T Mz 1K-eCz SN H

R scht/syenite  crs-cuting cal vein  Pu-NV 2c SE/Ju  AXC Pz JB

P scht-hstd crs-cuting  cal vein  Pm-MV 22¢ SE/Ju  AXC Pz JB H

Mu scht-hstd breccia cal vein  St-MV 271d SE/Rt T SN H

Nu scht-hstd crs-cuting gz vein  Pn-WV 22¢ SE/Kt  AXN US\M H

P grndiorite  stockwork gz vein  I-F Mo 2lb  SEfRt A

Mu mvol-hstd gz vein  Pm-MV 22¢ SE/Kt  TUS  Mz-Pz USNM A

Mu 1s/granite ign contact vein Cu skn 18b SE/Rt  AXN USKM A

Mu mvol-hstd crs-cuting  qz vein  Pu-MV 22¢ SE/KL  AXN U\ H

Mu sd-hstd stratiforn  massive B Bar 31b SE/Ru  AXA Pz Pz USKM K
DG 0 granite gz vein  Pu-MV 20C SE/fb AXA T Cz DG R-89
D M granite gz vein  Pp-WV 22 SE/lb AXA T T USNM  R-89

D mvol-hstd stratabound dissem  K-VMS 28a Si/fkp AXA 1Tt ITr D6 A

0 volc-hstd stratiforn  massive  K-VMS 28a SE/fp AXA 1Tt ITr DG A
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Deposit Characteristics USBN Age  Age Publ.
Analyst Sample Deposit ~ Model  Region/ LTT of of Contr. Pb
Source host rock  structure texture  Type No.  District Host  Min. Ref.
D 1sd-hstd crs-cuting gz vein  K-VMS? 28a SE/kp AXA 1t 1t DG H
0 alk-granite  crs-cuting cal vein  Pn-MV 22¢ SE/Kt  AXA DG H
0 volc-hstd lens nassive  K-VMS 28a SE/fb AA 1Tt It DG A
0 nsd-hstd stratiforn  dissem  K-VMS 28a SE/kp  AXA D6 H
JDG Mu granite gz vien  Po-MV 22¢ SE/Bb  AXA T T USKM  R-89
0 nsd-hstd crs-cuting gz vein  K-VMS? 28a SE/Bb AXA It ITr D H
Mu qz vein  mAU-V 36a SE/Ch (G USKM &
0 carb-hstd karst bedded B Bar? 31b SE/Kp AXC Pz MK K
Mu nsd-hstd crs-cuting gz vein  mAu-V 36a SE/Ch (G USNM H
Mu nsd-hstd crs-cuting gz vein  wAu-V 36a SE/Ch (G USNM A
N norite SE/Ch H
¥ norite nagmatic Stwtr 1 SE/Ch (G JB H
| sh-hstd fault zn gz vein  mAu-V 36a SB/Ch G K Te-Ta RG H
Nu norite nagmatic massive  Stwtr 1 SE/Ch (G SN H
C nsd-hstd crs-cuting  vein K-VMS 28a SE/Ad  AXA D6GS K
C nsd-hstd crs-cuting  vein K=VMS 283 SE/Ad  AXA DGGS
C sd-hstd dissen K-VMS 28a SE/Ad  AXA DGGS H
C nsd-hstd massive  K-VMS 283 SE/Ad  AXA De6S H
D 0 nsd-hstd stratiforn  dissem K-VMS 28a SE/Ad  AXA DB R-87
™ nsd-hstd stratiforn  dissen K-S 28a SE/Ad  AXA 84.1
0 wvol-hstd crs-cuting  qz vein  Pa-MV 22c SE/Ju  AXC Tr JS H
™ vol-hstd stratiforn  massive  K-VMS 28a SE/Ad AXC 1t ITr 84.1
0 sh-hstd crs-cuting Po-MV 22¢ SE/u AX DM Mz T8 i
0 scht-hstd stratiforn  massive  K-VMS 28a SE/Jlu AX Tr Tr T8 H
0 scht-hstd stratiforn K-VMS 283 SE/ju  AX Tr Tr T8 H
N scht-hstd crs-cuting gz vein  Pn-MV 20c SE/Ju  AXC JS H
P scht-hstd crs-cuting qz vein  Pa-MV 22C SE/Ju AXC Pz Js i
D R msd-hstd stratabound nmassive  K-VMS 283 SE/Ad  AXC DB R-87
0 mvol-hstd stratbound  massive  K-VMS 28a SE/Ju A Tr Tr Js B
0 nsd-htsd stratabound  dissen K=VMS 283 SE/b W T™? T CH H
| mvol-hstd stratabound nmassive  K-VMS 28a SE/b W T Tr AB i
| scht-hstd crs-cuting gz vein  mAu-V 36a SE/lu T Nz 55 Ma RN i
ALH 0 mwol-hstd stratabound dissem K-VMS 28a SE/Ju U DB R-87
ALK 0 nsd-hstd concordant  dissem  K-VMS 283 SE/Ju T DB R-§7
ALK 0 mvol-hstd stratabound massive  K-VMS 282 SE/Ju T DB R-87
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APPENDIX I

Summary of abbreviations used in Tables 1-6

SAMPLE MINERALOGY

ank ankerite
Au  gold

bg  boulangerite
cal calcite

cc chalcocite
cn  cinnabar

en enargite
gn galena

il ilmenite

it magnetite
pn pentlandite
PX  pyroxene
sch scheelite
sl sphalerite
tp topaz

SAMPLE SOURCE

Core
Qutcrop

Quarry

ang
az
bis
cs
cp
cv
€p
gt
In
nl

Py

po
scr

st
tt

Dump
Prospect pit

anglesite
aaurite
bismuthinite
cassiterite
chalcopyrite
covellite
epidote
qarnet
linonite
nalachite
pyrite
pyrrhotite
scrodite
stibnite
tetrahedrite

DEPOSIT CHARACTERISTICS (abbreviations underlined)

Igneous rocks

dacite
diorite
dunite
felsic
gabbro
qranodiorite
granite
monzonite
ophiolite
tonalite
ultramafic

breccia

ign. contact
shear zope
stratabound

banded
replacement

concordant
lens

sheeted-dike
stratiforn

cumulate
vein

Mine
Rubblecrop
Host rock terms
Sedimentary rocks
carbonate-hosted
conglomerate-hosted
sediment-hosted
shale-hosted
sandstone-hosted
limestone
Structural terms
cross-cutting
nagmatic
sheeted vein
stringer
Textural terss
disseminated
open-space filling

46

asp

arsenopyrite
barite
bornite
cerussite
chyrsocolla
dolomite
fluorite
hematite
nariposite
Bolybdenite
pyrolusite
quartz
siderite
tennantite
tournaline

Museun
Strean bed

Netamorphic rocks

marble-hosted
netagediment-hosted
nmetavolcanic-hosted
schist-hosted
serpentine

gossan
podiform
stockwork

massive
zoned




DEPOSIT-TYPES (after Cox and Singer, 1986)

Synonyn

Model no. Descriptive deposit names

DEPOSITS RELATED TO MAFIC AND ULTRAMAFIC INTRUSIONS

Stwtr 1
Bush Cu 2a
MR 2b
Bush 3
pul Cu 5a
Nor PGE 5b
Komat 6a
UM Cu 6b
Volc Ni 7a
An-Ti Th
Pod Cr fa
LF Co 8c
Serp b 8d
Ak PGE 9
DEPOSITS RELATED TO ALKALIC INTRUSIONS
Carb 10
Dia 12
DEPOSITS RELATED TO FELSIC INTRUSIONS

W-skn l4a
Sn-skn 14b
Rep Sn l4c
W=}V 15a
Sn=iv 15b
Greisen 15¢
H-F Mo 16
Porp Cu 17
Po Cu-skn 18a
Cu-skn 18b
Pb=Zn skn 18¢c
Pe-skn 18d
Carb Ab 18e
Replc 1%
Rep ¥n 19
Porp Sn 20a
Pn Sn NV 20b
Po Cu-Au 20c
Porp 21a
L-F Mo 21b
VH sulso 22a
Pa-Te MV 22b
Pn MV 22C

stillwater nickel-copper
Bushveld chromite

Mersensky Reef PGE

Bushveld Pe-Ti-V

Duluth Cu-Ni-PGE

Noril’sk Cu-Ni-PGE
Komatiitic nickel-copper
Dunitic nickel-copper
Synorogenic-synvolcanic nickel-copper
Anorthositic titanium
Podiform chromite

Limassol Forest cobalt-nickel
Serpentine-hosted asbestos
Alaskan PGE

Carbonatite deposits
Diamond pipes

Tungsten skarns

Tin skarns

Replacement tin

Tungsten veins

Tin veins

Tin greisen

Clizax molybdenun

Porphyry copper

Porphyry copper, skarn-related deposits
Copper skarns

Lead-zinc skarns

Iron skarns

Carbonate-hosted asbestos
Polymetallic replacement deposits
Replacement manganese

Porphyry tin

Tin polymetallic veins

Porphyry copper-gold

Porphyry copper-molybdenun
Porphyry molybdenum, low-fluorine type
Volcanic-hosted Cu-As-Sb
Au-Ag-Te veins

Polymetallic veins

DEPOSITS RELATED 70 SUBAERIAL MAFIC EXTRUSIVE ROCKS

Bas Cu 23

Basaltic copper
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DEPOSITS RELATED TO MARTNE MAFIC EXTRUSIVE ROCKS

C-VMS 24a
B-VMS 2b
Vol-Mn 24¢
BB-Co 24d

Cyprus massive sulfide
Besshi massive sulfide
Volcanogenic manganese
Blackbird cobalt-copper

DEPOSITS RELATED TO SUBAERIAL FELSIC TO MAFIC EXTRUSIVE ROCKS

HS-Au 252
Crd MV 25b
Con MV 25¢C
S-MV 25d
0A-Au 25e
Vol U 25f
Mn-Nv 25q
Rhy Sn 25h
Vol Mt 251
Carlin 26a
HS-Hg 2Ta
Aln Hg 27b
Si1C Hg 27c
St-MV 27d
Dis Sb 2Te

Hot-springs gold-silver

Creede epithermal veins
Constock epithermal veins

Sado epithermal veins
Epithermal quartz-alunite gold
Volcanogenic uranium
Epithermal manganese
Rhyolite-hosted tin
Volcanogenic-hosted magnetite
Carbonate-hosted gold-silver
Hot-springs mercury

Almaden mercury
Silica-carbonate mercury
Stibnite veins

Disseminated antimony deposits

DEPOSITS RELATED TO MARINE FELSIC TO MAFIC EXTRUSIVE

K-VKS 28a
Alq Fe 28b

Kuroko massive sulfides
Algoma iron

DEPOSITS HOSTED IN CLASTIC SEDIMENTARY ROCKS

Cg-Au 2%
0D-Cu 29
ss Pb-In 30a
sd Cu 30b
sd U 30c
SEDEX 3la
B Bar b
Emer ilc

DEPOSITS HOSTED IN CARBONATE ROCKS

SEM Pb-In J2a
Apl In 3%
Kip Cu 32

CHEMICAL-SEDIMENTARY DEPOSITS

Sup Fe Ja
sd Mn 34b
Up P 34c
Warn P 34

Quartz pebble conglomerate Au-U
Olympic Dam Cu-U-Au
Sandstone-hosted lead-zinc
Sediment-hosted copper
Sandstone-hosted uranium
Sedimentary exhalative zinc-lead
Bedded barite

Emerald veins

SE Missouri lead-zinc
Appalachian zinc
Kipushi Cu-Pb-Zn

Superior iron

Sedimentary manganese
Upwelling-type phosphate deposits
Warn-current-type phosphate deposits
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DEPOSITS RELATED TO REGIONAL METAMORPHISN

AU~V 36a Low-sulfide gold-quartz veins
Home 36b Homestake gold

Unc 3a Unconformity uranium-gold

Au FF 37b Gold on flat faults

DEPOSITS RELATED 70 SURFICIAL PROCESSES AND UNCONFORMITIES

Lat Ni 38a Lateritic nickel deposits
Baux 38b Laterite-type bauxite deposits
Karst 38c Karst-type bauxite deposits
Plc Au 39a Placer gold-PGE

Plc PGE 39 Placer PGE-gold

Plc Ti 3% Shoreline placer titanium

Plc Dia 39d Diamond placers

Plc Sn 39 Alluvial placer tin

Other abbreviations used

i fissure vein of uncertain type
v netamorphic vein

U.S. Bureau of Mines (Abbreviations used for mining regions and districts; after Ransome and Kerns, 1954)
AP ALASKAN PENINSULA
AL ALEUTIAN ISLANDS
BS BERING SEA
BB BRISTOL BAY

CS COOK INLET-SUSITNA RIVER
An  Anchorage
Rd  Redoubt
VI Valdez Creek
Wl Willow Creek
¥n Yentna

CR COPPER RIVER
Cc  Chistochina
Nc  Nelchina
Nz Nizina
Pw  Prince William Sound
¥t Yakataga

KP KENAI PENINSULA
Hp Hope
Hn  Homer
Sw  Seward

KD KODIAK
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KR KUSKORWIM RIVER

Ak
Bt
Gb
Y9

Aniak

Bethel
Goodnews Bay
McGrath

NA NORTHERN ALASKA

Ba
Cn
Cv
Ls
W

Barrow
Canning
Colville
Lisburne
Wainwright

NN NORTHWESTERN ALASKA

ki
Nt
51
sh

Kiana
Noatak
Selawik

Shungnak

SP SEWARD PENINSULA

Co
Fh
kg
Ky
Nm
Pc
St

Council
Fairhaven
Kougarok
Koyuk

Nome

Port Clarence

Serpentine

SE SOUTHEAST ALASKA

A
Ch
Hy
o
Rt
Kp
P
¥k

Admirality
Chichagof
Hyder
Juneau
Ketchikan
Kupreanof
Petersburg
Yakutat

YR YUKOK RIVER

Av
Bl
Bf
Ch
Cs
Ci
Dr
Ea
b
n
Gp
Hs
Hu
Id
In
Ka
Kn

Anvik
Black
Bonnifield
Chandalar
Chisana
Circle
Delta River
Eagle
Fairbanks
Fortymile
Goodpaster
Hot Springs
Hughes
Iditarod
Innoko
Kaiyuh
Kantishna
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Koyukuk
Marshall
Melozitna
Rampart
Ruby
Sheenjek
Tok
Tolovana
Yukon Flats

S RLFPEFERFR

Lithotectonic terranes (LTT)
Alaska (from Jones and others, 1984; Monger and Berg, 1984)

Coldfoot subterrane of the Arctic Alaska terrane
Delong Mountains subterrane of the Arctic Alaska terrane
Endicott Mountains subterrane of the Arctic Alaska terrane
Hammond subterrane of the Arctic Alaska terrane
North Slope subterrane of the Arctic Alaska terrane
Angayucham terrane

Alexander terrane

Adnirality subterrane of the Alexander terrane
Craig subterrane of the Alexander terrane

Annette subterrane of the Alexander terrane

Broad Pass terrane

Bridge River terrane

Baldry terrane

Barkerville terrane

Cache Creek terrane

Bonaparte subterrane of the Cache Creek terrane
French Range subterrane of the Cache Creek terrane
Marble Range subterrane of the Cache Creek terrane
Nakina subterrane of the Cache Creek terrane
Pavilion subterrane of the Cache Creek terrane
Sentinel subterrane of the Cache Creek terrane
Chugach terrane

Chulitna terrane

chilliwack terrane

Crescent terrane

Clearwater terrane

Crazy Mountains terrane

Dillinger terrane

Hozameen terrane

Goodnews terrane

Innoko terrane

Kandik River terrane

Kagvik terrane

Kahiltna terrane

Kilbuck terrane

Kachimak terrane

Kluane terrane

Kootenay terrane

Koyukuk terrane

Livengood terrane

Manley terrane

NcLeod terrane
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NcKinley terrane
MacLaren terrane
Nonashee terrane
Minchumina terrane
Ninook terrane
Methow-Tyaughton terrane
Mystic terrane
Nooksack terrane
Nenana terrane

Nixon terrane

Nyack terrane
Porcupine terrane

PE  Peninsular terrane

PN  Pingston terrane

PN Prince William terrane
ON  Quesnellia terrane

ONR  Harper River subterrane of the Quesnellia terrane
ONO  Okanagan subterrane of the Quesnellia terrane
RB  Ruby terrane

SD  Seward terrane

SE  Saint Elias terrane

SH  Shuksan terrane

SHE Sheenjek terrane
Skagit terrane

Slide Mountain terrane
Stikinia terrane
Sustina terrane
Seventymile terrane
Tracy Arn terrane
Togiak terrane

Tikchik terrane

Taku terrane

Tozitna terrane
Venetie terrane
Woodchopper Canyon terrane
West Fork terrane
White Mountains terrane
Windy-NcKinley terrane
Wrangellia terrane
Wickershan terrane
Windy terrane

Yakutat terrane

York terrane

Yukon Tanana terrane

EESENEEEEEEN
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Geologic symbols used to designate geologic ages of units or rock assemblages that are not accreted
Cz  Rocks of Cenozoic age
K Rocks of late Cretaceous age
T  Rocks of Tertiary age

GN  Gravina-Nutzotin Belt
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Abbreviations used for ages of the geologic time scale

Cz Cenozoic  Tertiary 0-66.4 ¥a
q Quaternary 1.6 Ma
Tp Pliocene 5.3 Ma
Tn Niocene 23.7 Ma
To Oligocene 36.6 Ma
Te Eocene 57.8 Ma
Ta Paleocene 66.4 Ma
Nz Mesozoic 66.4-245 Ma
K Cretaceous 144 Ma
J Jurassic 208 Na
Tr Triassic 245 Ma
Pz Paleozoic 245-570 Ma
P Permian 266 Ma
IP Pennsylvanian 320 Ma
| Mississippian 360 Ma
D Devonian 408 Na
S Silurian 438 Ma
0 Ordovician 505 Na
¢ Cambrian 570 Ma
Pc Precambrian >570 Ma

The tine-stratigraphic terms, early(e), niddle(n), and late(1), have been applied as modifiers to the age desiqnations where the
fossil data are sufficiently restrictive. Radiometric ages are used where available and are expressed in million years (Ma).
Nany of the geologic ages are uncertain.
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APPENDIX II

SAMPLE INFORMATION SHEET FOR COMMON-Pb ISOTOPIC ANALYSIS

Contributor: Send to: S.E. Church

address: Branch of Geochemistry
U.S. Geological Survey
P.O. Box 25046, MS 973
Denver, CO 80225

phone: (303) 236-1900
date: FTS 776-1900
SAMPLE No. Lab. No.
Sample Location: Lat. Long.
or sec. Township & Range
Quadrangle State
Name of deposit or occurrence
USBM Region District
GEOLOGIC INFORMATION
Sample Source Type of host-rock
Age of host-rock (how obtained?)
Formation

Lithotectonic terrane (if appropriate)
Descriptive information (structure, texture, form, etc.)

Mineralogy of sample
Mineralogy of deposit
Gangue minerals
Structural and Stratigraphic relations

Deposit type (Singer and Cox, 1986)
Age of Mineralization (how obtained?)
Size of deposit

Other field information:

Chemical data available: Chemical analysis ( ) Modal analysis ( )
Thin or polished sections ( ) Spectrographic analysis ( )
Stable isotopic data ( ) Other (specify)

Are detailed studies of this deposit or occurrence published or in
progress?

References to geology or description of occurrence:
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