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INTRODUCTION 

This preliminary report lists the results from geochemical analyses of 97 rock, 30 stream sediment, 13 
pan concentrate, and 1 soil sample collected during the 1989 and 1990 field seasons as part of a geologic 
mapping project in the Talkeetna Mountains B-2 Quadrangle. Because the analytical methods and 
elemental suites varied between the 1989 and 1990 data, results are tabulated by year as well as by 
sample type. This report supercedes Public-data File 90-9, which included only geochemical data from 
the 1989 field season. A geologic map of the Talkeetna Mountains B-2 Quadrangle, to include major 
oxide data and age dates, will be released at a later date. 

This study was conducted as part of a cooperative agreement between the U.S. Bureau of Mines and the 
Alaska Division of Geological and Geophysical Surveys to investigate the geology and mineralization of 
the Valdez Creek Mining District. 

SAMPLING METHODS 

Pan concentrate samples were collected by E.E. Harris. Samples were collected mid-channel in smaller 
creeks, usually under or behind a boulder, or from the leading edge of gravel bars on larger streams. A 
hole was dug as deeply as possible with a long-handled shovel through the gravels down to silt- and clay- 
bearing material. Each sample represents two 16-inch pans of material that was screened to minus 114- 
inch mesh. The resulting sample was then carefully panned down to the point at whch the black sand 
just began to be lost, and these final concentrates were placed in watertight plastic bags for transport. 

Stream sediment samples were collected by compositing grabs of fine silt from five or six mid-channel 
locations to fill a 5 x 7 in. sample bag. 

Most rock samples represent individual grab samples of approximately 2 pounds. Composite and chip 
samples are noted in the sample descriptions. 

ANALYTICAL METHODS 

All samples were analyzed by Chemex Labs Ltd., Vancouver, B.C. Sample preparation methods and 
analytical techniques, including detection and upper limits, are listed in the appendix to this report. 

Results are listed in parts per million (ppm) unless otherwise indicated. Results listed as '0 '  analyzed at 
less than the detection limit. 
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Table la. 1989 Rock Analyses (cont.) 

Sample # 

3285 1 

32852 
32853 
32854 
32855 

32856 
32857 
32858 
33255 
33256 

33257 
33258 
33259 
33260 
33261 

33262 
33263 
33264 
33265 
33266 

33669 
33670 
33671 
33672 
33676 
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Table la. 1989 Rock Analyses (cont.) 

Sample # 



Table lb. 1989 Rock Sample Locations and Descriptions 

Sec B r i e f  descr ip t ion 

FeO-stained zone (3 f t  uide) u i t h  trace dissem. p y r r h o t i t e  and chalcopyri te(?) i n  welded t u f f  

Dark gray, f ine-grained t o n a l i t e  f i n e l y  dissem. p y r i t e  

P y r i t i c  pod (2 f t  uide) i n  70 x 200 f t  long rus ty  zone i n  f l ous  and t u f f  

Layer (70-100 f t  uide) o f  FeO-stained l i g h t  gray-green p y r i t i c  t u f f  i n  mafic f l ous  

P y r i t i c  version o f  sample 32854 

High-grade grab o f  sample 32853 

Dark tan feldspar porphyry d ike in t rud ing  basalt  

FeO-stained, Light gray, s i l icous,  aphanit ic , p y r i t i c  t u f f  

Br ick red volcanic breccia 

Dark gray, magnetic, f ine-gra ined mafic volcanic 

L ight  tan weathered, dark green aphanit ic volcanic u i t h  f i n e l y  dissem p y r i t e  

Dark gray basalt/andesite, trace p y r i t e  

Maroon-colored volcanic breccia 

Columar- jo in ted basalt/andesite 

Tan weathered aphanit ic mafic volcanic 

Orange-tan weathered, gray-green andesite porphyry u i t h  ca lc i te - ,  epidote-altered feldspars 

FeO-stained horizon (100 f t  th ick) ,  arsenopyrite s t a i n  on s i l iceous,  gray-green dacite(?) 

Br ick- red oxidized zone, 3 f t  thick, betueen flows 20-70 f t  t h i c k  

Dark ol ive-green basalt /andesite 

Dark red-broun, magnetic, aphanit ic basalt /andesite 

Red-orange gossan, yellow-green a l terat ion,  f lecks o f  2 m e t a l l i c  minerals i n  q t z  

Maroon-colored top  o f  flou, some malachite 

Vesicular, maroon-colored top o f  f lou, vesicules f i l l ed  u i t h  qtz<?) 

Porphyr i t ic  black volcanic, malachite(?) 

Pink-colored, a l te red  t u f f  u i t h  p y r i t e  



Table lb. 1989 Rock Sample Locations and Descriptions (cont.) 

Sanple Sec Br ie f  descript ion 

Green-colored, a l te red  t u f f ,  p y r i t e  

Salmon-colored volcanic, olive-green ueathered r ind, f i n e l y  dissem. p y r i t e  and aspy(?) 

Chlor i te-a l tered c r y s t a l - l i t h i c  t u f f ,  feldspars t o  1 cm 

Br ight  red ueathered vesicular lahar, gypsun(?) f i l l i n g  vesicules 

Mafic, f ine-grained d ike rock 

Basalt/andesite f l o a t  i n  creek u i t h  Cu s t a i n  

Limonite-stained mafic volcanic u i t h  2 meta l l i c  minerals 

Limonite stained volcanic, 2 meta l l i c  minerals 

Black, magnetic, aphanit ic dike 

Vesicular basalt; s i l i ca ,  gypsun(?), trace magnetite i n  vesicles 

Blue-green, p y r i t i c ,  aphanitic volcanic f l o a t  i n  tundra 

Fa-s ta ined  tuffaceous breccia 

FeO-stained lt. green c r y s t a l - l i t h i c  tu f f ;  hornblende, plag. phenocrysts, t race w r i t e  

FeO-stained tuffaceous breccia 

Blue-green, p y r i t i c  tuff 

Limonite stained zone, 20 f t  wide, between agglomerate and overlying It green t u f f  

Blue-green, p y r i t i c ,  aphanitic volcanic f l o a t  in tundra 

Fine-grained, magnetic, mafic d ike (15 f t  wide) cu t t i ng  lahar 

Mafic, aphanit ic d ike (3 f t  wide) 

Br ick red, si l iceous, ve in material  op t o  several fee t  u ide in t ruding basalt  

Rock ch ip  sample across 10 f t  th ick  p y r i t i c  zone in  layered mafic volcanics 



Table 2a. 1989 Stream Sediment Analyses 

na = not analyzed 



Table 2a. 1989 Stream Sediment Analyses (cont.) 

S a m p l e  # B e  CaX T i %  S r Na% K% 

ana 1 y zed na = not 



Table 2b. 1989 Stream Sediment Sample Locations 



Table 3a. 1990 Rock Analyses 
(ppm unless otherwise noted) 

SAMPLE Auppb As Ag B i  FeX 



Table 3a. la90 Rock Analyses (cont.) 

SAMPLE Au ppb 



Table 3b. 1990 Rock Sample Locations and Descriptions 

Sample Long.(U) Lat. (N) Tup(N) Rge(E) Section B r i e f  f i e l d  descr ip t ion 

25 8 2 T e r t i a r y  conglomerate 

26 9 20 Breccia zone (1-2 m wide) w i t h i n  metasandstone and metasi l tstones o f  Talkeetna Fm. 

26 9 9 Green/gray andesi t e  

26 8 10 Hydrothermally a l te red  pegmatite d ike  wi th  quartz vug f i l l i n g s  

26 8 10 Hydrothermally a l te red  pegmatite d ike  wi th  quartz vug f i [ l i n g s  

26 8 10 Coarse grained granodior i te  

26 8 10 Pyri te-bearing quartz veins t o  30 cm wide, 3 veins recognized 

26 8 10 Q u a r t z v e i n s i n p e g m a t i t e  

28 8 34 Pegmatite w i th  large (4 cm) K-feldspar c rys ta ls  

28 8 28 Ueakly f o l i a t e d  coarse grained b i o t i t e  g ran i te  

28 8 28 Pink pegmatite 

25 10 7 Porphyr i t i c  f l o u  wi th  masses o f  reddish chert and malachite(?) s t a i n  

25 10 7 Quartz carbonate ve in/ve in le t  system in t rud ing  sheared por t ion  o f  Talkeetna Fm. f low 

25 9 4 L igh t  gray-green t o  pink weathering L a p i l l i  t u f f ,  disseminated p y r i t e  

27 8 28 Quartz b i o t i t e  gneiss w i th  i ron-sta ined quartz and pegmatite ve in ing 

25 9 7 Iron-stained, greenish gray basal t  w i th  p y r r h o t i t e  

25 9 4 Black-green basal t  

26 9 30 Porphyri t ic,  mafic f low wi th  s u l f i d e s  

26 9 31 P y r i t i c  andesit ic t o  d a c i t i c  volcanic 

26 10 28 Dacite(?) t u f f  

27 10 32 I ron-sta ined tuffaceous s i l t s t o n e  w i t h i n  Jtk. 

25 8 9 Chalcopyrite-, pyrrhot i te-bear ing mafic volcanic of Talk. Fm., h igh grade from moraine 

25 8 9 Rusty area (20 m dim.) w i t h i n  dark gray-green basalt/andesite 

26 8 10 L igh t  tan  aphanit ic volcanic w i th  c h o l o r i t e  blebs a f t e r  feldspar(?) 

25 8 15 L i g h t  gray-green, tan weathering, s i l iceous,  p y r i t i c  f e l s i t e  in t rud ing  Talkeetm Fm. 

26 8 34 Orange-weathering, gray, si l iceous, welded t u f f  wi th  disseminated p y r i t e  

26 8 34 I r o n  stained si l iceous, welded t u f f  wi th  disseminated p y r i t e  

26 8 34 Gray-green s i l i ceous  t u f f  wi th  white s a l t s  weathering out along j o i n t  surfaces 

26 8 34 Su l f i de - r i ch  c lay  gouge i n  10 cm wide shear zone i n  s i l i ceous  t u f f  (sanple 90KC18) 



Table 3b. 1990 Rock Sample Locations and Descriptions (cont.) 

Sample Tup(N1 Rge(E) Section B r i e f  f i e t d  descr ip t ion 

27 9 6 Garnet-bearing pegmatite 

28 9 33 Rusty zone (5 cm wide) associated wi th gouge-f i l led shear (3-8 cm wide) i n  gneiss 

25 9 17 Py r i t i c ,  l i g h t  green t u f f  with coal c las ts  i n  Landslide associated wi th nuch c lay  

25 8 16 P y r i t i c  basalt/andesite of  Talkeetna Fm., rus ty  zone 30 m wide 

25 8 15 Fe l s i t e  that intrudes Jurassic mafic volcanics 

25 8 13 Ter t ia ry  mafic volcanic, 1 cm Long amber-colored, translucent ( fs?)  c rys ta ls  

27 9 36 Gray s i l iceous aphanit ic d ike ( 2  m uide) in t ruding mafic Talkeetna Fm. 

25 8 15 Iron-cemented Ter t ia ry  conglomerate 

25 8 9 Basalt/andesite of  Talkeetna Fm., i ron-sta ined wi th trace chalcopyri te 

25 8 10 Cpy-bearing volcanic of  Talkeetna Fm., in scree belou 30 x 60 m s t a i n  near f e l s i t e  

26 8 33 Iron-stained zone 70 m th ick  forms south border o f  granite, quartz and p y r i t e  r i c h  

26 8 21 Chalcopyrite along small f racture in granodior i te  

26 8 23 Limonite-, hematite-cemented Ter t ia ry  conglunerate 

27 9 30 Iron-stained pebbly agglomerate, 10 x 6 m zone i n  Talkeetna Fm. 

25 10 18 Br ick  red weathering, turquoise-stained mafic t u f f  breccia 

25 10 9 Buff weathering, dark gray t o  b r i c k  red l a p i l l i  t u f f  breccia u i t h  some turquoise s t a i n  

25 10 16 Fe l s i t e  

25 10 14 Ca lc i te  cemented mafic flow breccia w i t h i n  Talkeetna Fm. 

25 9 7 Med-fn gr, s l i g h t l y  i ron-stained granite, appears t o  intrude breccia o f  Talkeetna Fm. 

25 9 7 Iron-stained, hornfelsed Talkeetna Fm. 

26 10 18 P y r i t i c  f e l s i t e  i n  Talkeetna Fm. 

26 10 22 P y r i t i c  f e l s i t e  o r  a p l i t e  mixed wi th p y r i t i c  andesite 



Table 4a. 1990 Pan Concentrate Analyses 
(ppm unless otherwise noted) 

SAMPLE As Ag B i  Co C u  FeX Mn Mo N i  P b S n  W Zn Sampling comnents 

2 0 0.2 9 28 >15.00 590 10 6 0 0 3 74 Good black sands, 5 co lors  Au (v. f ine)  

1 0 0.2 3 10 10.45 1255 3 2 0 5 3 34 Abundant garnet and gold 

1 0.5 0.3 11 20 >15.00 1070 10 11 0 3 3 92 L i t t l e b l a c k s a n d  

5 3.0 0.2 12 25 7.62 1430 2 12 0 5 2 68 A t  least  3 colors Au 

16 0.5 0.5 13 378 5.30 2280 1 10 8 4 2 76 2 co lors  Au 

1 0 0.2 5 10 10.75 635 1 2 0 5 3 30 A t  Least 5 colors Au, abundant garnet 

11 0.5 0.5 10 42 >15.00 1170 5 9 0 4 17 76 Belou orange anomaly 

4 0 0.2 22 78 >15.00 760 6 14 0 2 4 68 N o v i s i b l e A u  

3 0 0.2 22 54 14.05 2520 1 18 0 2 2 338 No v i s i b l e  Au 

0 0 0.1 8 10 14.90 1135 1 10 0 4 3 70 A t  Least 7 co lors  Au, garnet 

2 0 0.2 5 9 215.00 1005 4 6 0 3 2 100 3 colors  Au (v. f i ne )  

0 0 0.2 9 14 715.00 975 0 16 0 2 2 58 5 co lors  Au, black sands w i th  garnet 

0 0 0.2 8 14 13.70 1025 0 11 0 2 0 50 6 co lors  Au, garnet i n  pan 

Table 5a. 1990 Stream Sediment and Soil Analyses 
(d = soil, s = sediment; ppm unless otherwise noted) 

SAMPLE Auppb As Ag B i  Co Cu FeX Hn Mo M i  Pb U Zn 

not/ss = not su f f i c ien t  sample 

- = not  analyzed 



Table 4b. 1990 Pan Concentrate Sample Locations And Descriptions 

Sanple Rge(E) Section Predominant l i t h o l o g y  i n  stream drainage 

8 13 Ter t ia ry  conglomerate 

8 23 Ter t ia ry  conglomerate 

9 18 Ter t ia ry  conglomerate and Jurassic(?) granodior i te  

9 30 Ter t ia ry  conglomerate and Talkeetna Fm. volcanics 

8 15 Ter t ia ry  conglomerate 

8 23 Ter t ia ry  conglomerate 

8 3 Jurassic(?) granodior i te  

8 34 Jurassic(?) trondhjemite and migmatite 

9 8 Ter t ia ry  volcanics 

10 27 Ter t ia ry  conglomerate and Talkeetna Fm. volcanics 

9 4 Ter t ia ry  conglomerate 

10 19 Ter t ia ry  conglomerate 

10 19 Ter t ia ry  conglomerate 

Tahle 5b. 1990 Stream Sediment and Soil Sample Locations and Descriptions 

Sample Long.(U) Lat.(N) Tup(N) Rge(E) Sect ion Cannents 

WBT189d 147.9421 62.3828 26 8 10 Orange soi 1 near pegmatite in t rud ing  grani te  

90KC7s 147.9651 62.3004 25 8 10 Drains f e l s i t e  i n t r u s i v e  i n t o  Talkeetna Fm. volcanics 

90KC41s 147.8327 62.2887 25 9 17 Small stream through l i g h t  green tuff i n  Ter t ia ry  volcanics 

9OKC54s 147.6230 62.3998 27 10 33 Drains orange-stained r idge  u i t h i n  Talkeetna Fm. volcanics 



APPENDIX 

SAMPLE PREPARATION AND ANALYTICAL PROCEDURES 



1989 ROCK SAMPLES 

SAMPLE PREPARATION r- -- r -  - -- -- 
- -- 

C I i F M F X  N C W E R  I 

C0l)I- S A M P L F S  UFSCR I P T  l ON 

2 0 5 1 3 (1 1 Rock Geochem: Crurh.rplit.ring 
2 .l 2 1 6 Tota l  ICP digection 

ANALYTICAL PROCEDURES 

ppb: 1CP-lluorerccnce packa#e 
Pd ppb: ICP-fluorescence packale  

ppb: ICP-Pluorc~cence p a c k a ~ e  
5 5 4 , 3 6 M u  ppm 14 element. rock & core 

I 5 5 6 i 6 W ppm: 14 elernenl rock & core 
! 5 5 8 I 3 6 Zn  ppm 24 element. rock & core 
' 5 9  3 6  ppm: 24 clement. rock & core 
1 5 6  0 1 3 6 j :b ppm: 24 element. rock & core 

Bi ppm: 24 clement. rock & core 
3 1 6  6 i Cd ppm: 24 element. rock & core 
3 6 ! Co ppm:  2 4  clcmcnl. rock & core 
3 6 , Ni ppm: 24 element. rock & core 
3 6 Ba ppm: 24 elemenc. rock & core 
3 6 1 Fe  96: 24 element. rock & core 
3 6 , Mn ppm. 24 elemcut. rock & corc 
3 6 , Cr ppm: 24 clemeur. rock J: corc 
3 6 ! Ma 96: 24 elcment. rock & core 
I V pprn: 24 ~ I C I I I ~ L I I  rock II corc 
I 6 ' hl 06: 24 eletncrrl. rock & core 
.1 6 1 Be ppm: 24 clemer~l, rock & corc 
3 6 Ca 96: 24 element. rock & core 
1 6 / Cu ppm: 24 elcment. rock & core 
3 6 A* ppm: 24 element. rock & core 
1 6 , T i  8: 24 element, rock & core 
3 6 ' Sr ppm. 24 element. rock & core 
I (, '.I- r ,  9 "  ..l,.,m,.#,, ,,,.I. f ,-ore 

3 6 K 96: 24 c l c u r e ~ ~ l ,  rock & core 
1 6  i sn ppm: NH41 rublimalion. cxcrac 

I 

FA-ICP-AFS 
FA-ICP-AFS 
FA-ICP-AFS 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

AAS 
ICP-AES 
ICP-AES 
IcP-AES 
ICP-AES 

AAS 

- - - - - .- 

LII'I'ER 

L I M I T  



1989 ROCK SAMPLES (Cont.) 

SAMPLE PREPARATION 

DESCRIPTION 
- -- 

I 
Sample rplit from other certif 
ICP: Aqua re& digectioo 

ANALYTICAL PROCEDURES 

A1 %: 32 element. roil A rock 
Ag ppm: 32 element. toil & roct 
A# ppm: 32 clement. roil b roct 
Ba ppm: 32 elemcnt, roil & roct 
Be ppm: 32 element. roil & rock 
Bi ppm: 32 clement. roil & roct 
Ca 8: 32 element. roil & rock 
Cd ppm: 32 clement. roil & rock 
Co ppm: 32 elemeoc. roil A roct 
Cr ppm: 32 elemcot. roil & roct 
Cu ppm. 32 clement. roil d rock 
Fc %: 32 elemcnt. roil & roct 
Ga ppm: 32 clement. toil & rock 
Ha ppm 32 elamcot. roil b roct 
K %I: 32 element. roil A rock 
La ppm: 32 element. roil A rock 
Ma 9' 32 elcmeot. roil A roct 
Mn ppm 32 elemeot. roil & roct 
Mo ppm: 32 clemonl. roil & roct 
Na 4: 32 element, wil  A roct 
NI ppm: 32 element. roil & roct 
P ppm: 32 clement. toil & rock 
Pb ppm: 32 clement. roil & rock 
Sb ppm: 32 clement. roil & roct 

Sc ppm: 32 elements. roil & roct  
Sr  ppm: 32 element. roil & rock 
Ti 9: 32 element, roil & roct 
TI ppm: 32 element. roil & roct 
U ppm: 32 element. roil & roct 
V ppm: 32 element. roil & roct 
W ppm: 32 elcmeot, roil A roct 
Zn ppm: 32 clement. 8011 & rock 

-. - - . . . . - 

ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
1CP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

DETECT I OH UPPER 

LIMIT L lMl T 



1989 STREAM SEDIMENT SAMPLES 

SAMPLE PREPARATION 
- --- - - - 

I 

2 0 1 1 8 Dry. rieve -80 mesh: roil. red. 
2 0 3 , l 7 / Dry. rieve -15 merL and ring 

ANALYTICAL PROCEDURES 

DETECT I O N  tIPPER 

METHOl) L IM1T 1. IMI T 

A u  ppb: ICP-fluorercence packay e 
Pd ppb: ICP-lluorercence packale 
Pr ppb: ICP-F'luoreecencc packace 
Mo ppm: 24 clement. rock & core 
W ppm: 24 element. rock & core 
Z n  ppm: 24 element. rock t core 
P ppm: 24 element, rock & core 
Pb Ppm: 24 eI.msat. rock & core 
Bi ppm: 24 element, rock & core 
Cd ppm: 24 element, rock & core 
Co ppm: 24 element. rock & core 
NI ppm: 24 element, rock & core 
Ba ppm: 24 element. rock & core 
F e  %: 24 element. rock & core 
Mn ppm: 24 element. rock & core 
Cr ppm: 24 element, rock & core 
ML 0: 24 elsrnrn~.  rock & core 
"' ppm: 24 element. rock & core 
A1 ?h: 24 elrment. rock & core 
Bc ppm: 24 elemcut, rock & core 
C a  %: 24 t l e m e n ~ .  roct & core 

, Cu ppm: 24 clement. rock & core 

FA-ICP-AFS 
FA-ICP-AFS 
FA-ICP-AFS 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP- AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP- AES 

/ Ag ppm: 24 element. rock & core AAS 0 . 5  2 0 0  
/ Ti 96: 24 elemenc. rock & core ICP-AES 0 . 0 1  1 0 . 0 0  

Sr ppm: 24 element. rock & core ICP-AES - I 1 0 0 0 0  
Na %: 24 clement. rock & core ICP-AES 0 . 0 1  1 0 . 0 0  
K $6: 24 element. rock & core ICP-AES 0 . 0 1  2 0 . 0  

Sn ppm: NH41 rublamation, extrac AAS 2 1 0 0 0  



1990 ROCK SAMPLES 

SAMPLE PREPARATION 

ANALYTICAL PROCEDURES 

i CHEMX 
CMX 

248 
294 

' 238 1 2 8 1  

MTHOO 
DETECTDN UPPER 

L I M ~ ~  wrr 

NUMBER 
SAMPLES 

5 1  
5 1  
5 1  
5 1  

Au ppb: h u o  30 g ramplo 
L p p ~ :  -3-aqua r o g i a d i q o s t  
4 pp: 9 al-at , s o i l  md roak 
Co p p ~ :  9 o l r r a t ,  8011 6 roak 
Cu pp: 9 01-t, moil L roak 
Tm b: 9 o l r ~ . a t ,  moil C roak 
m pp: 9 r l r m t ,  moil C r o d  
No ppm: 9 r l m n t ,  moil L roak 
M i  ppm: 9 o l . r a t ,  r o i l  L rook 
Pb ppl: 9 o l o n n t ,  moil md rook 
t n  ppm: 9 m l r r a t ,  moil C rook 
W ppm: X pyronr l fa t r  fusion 
Bi pp: BC1-El03 dlqmmt, u t r a a  

DESCRlPTlON 

Goo- Z r  rfng approx 150 r m h  
Crumh md -lit (0-10 pouad~) 
IIITRIC-AQUA DI(;IBTIQI 
B p a i a l  dlgln with o rgmic~  o x t f n  

T - U S  
ms-BYDRIDL/EDL 
ICP-us  
ICP--8 
ICP-Axs 
IB-W 
ICP-aEs 
ICP-IPS 
18-ASS 
I--us 
ICP-W 
COLORPIPTRIC 
US-- CORR 



1990 PAN CONCENTRATE SAMPLES 

. -  - 

SAMPLE PREPARAllON 

DESCRIPTION 

ANALYTICAL PROCEDURES 

241) 
294 
238 
287 

DETECTION UPPER 
DESCRIPTWN METHOD LIMIT LMIT 

W ppb: Fume 30 g m a ~ ~ l m  
& ppb: Fumm 10 g m q l a  
L ppm: P103-aqu roqia dlqamt 
4 ppm: 9 el-t,moil .ad rook 
Co ppr: 9 e l rmt ,  moil c roak 
jCu ppr: 9 m l m t ,  8011 c rook 
It. 5: 9 a l u n t ,  moil c rook 
4 lh ppr: 9 el-+, moil i rook 
1 Yo ppr: 9 .I-t, moil L roak 

M i  ppr: S a l w a t ,  moil L rook 
Pb ppr: 9 e l . m t ,  8011 rob rook 

1 ppr: K pyro8Uliata fumion 
Pn ppr: lIl4I n r b l l n t i o n ,  u t r a o  

I P i  ppr: PC&-KC103 d l p m t ,  oxtrao 
Au 01 ; /%:  1/2 ammay ton 

I 

17  
17 
1 7  
17 

Qaoahmm Z r  r ing  approx 150 r m h  
Crumh M d  *lit (0-10 pouPd.) 
NITRIC-AQUA RXCIA DIUSZIOl 
Speoial d ig ln  with orprnio ut'n 



1990 STREAM SEDIMENT SAMPLES 

SAMPLE PREPARATION 1 
I I 

D r y ,  mieve t o  -80 mmb 
rave njeat I 
Dry, mieve t o  -35 r s h  
Goocham r i n g  t o  mpprox 150 r m h  
NITRIC-AQUA DIQSTIOM 
Spacial d i g ' n  wi th  o r g m i o  u t ' n  

ANALYTICAL PROCEDURES 

DESCRIPTION 
DETECTION UPPER 

LIMIT LIMIT 

&I ppb: hrre 1 0  g r q l e  
& ppo: HIO3-aqua m g i a  digart 
4 ppr: 9 o l . r n t , r o i l  m d  roak 
Co ppm: 9 el-t, r o i l  r rock 
Cu p p :  9 o l r m t ,  a011 r o d  
8. 4: 9 81-t, r o i l  C roak 
#I ppm: 9 o l a u ~ t ,  moil r rock 
UO ppr: 9 e l a n t ,  moil k rock 
U i  ppm: 9 e l a n t ,  moil k rook 
Pb ppr: 9 e l ~ n t , m o i l  m d  rock 
Gn ppm: 9 el-t, moil r rock 
1 p p :  I( pyronrlfmte fumion 
B i  pIm: BC1-1CCl03 d i g e a t ,  e x t r a c  

F A - u s  
W-RYDRIDX/EDL 
1 8 - U S  
1 8 - U S  
ICP-US 
ICP-US 
ICP-US 
ICP-US 
ICP-US 
ICP-US 
1 0 - U S  
co-TRIC 
W-Bxm c m  


