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ANALYTICAL METHOD —3 ATCVIC ARSCRPTICN SPECTRCPHATGMETRY . SEMIJUANTLTATIVE EMISSICN  SPECTRCGRAPHY o .
o I PR AN AS HC SK cu 23 IN vy AG ci ce N uN T FE M. Ca BA SR B AE SN " IR LA NR S Y . v AS e J
’#'Jﬁt‘ :37 :tljl-?éts’n (pom) (oz:-.) (923) (PPN} (PPM)  (PPM)  (PPNM)  (P2¥) | (PPM)  (PPW)  (PPM)  (PPN)  [PPM)  (PPM)  (PPM)  (PPM)  IPPM)  (PPM) LPLT)  (PCT)  (PCT)  (PPM)  (PPM)  (PPM)  (PPM)  (PPM) (}"P?ﬂ (PRI (PPMI  (pBM)  (PPR) (PPM)  (PPM)  (PPM) (Pgﬂ) ”‘;'I” .,,22, (p::)
; ‘ NA NA NE 15 10 150 L C.2 NA 20 150 50 1222 5000 7 2 3 720 502 15 1 Lol t 20 L 1 ¢ 1 .
gram sn| 1] 728511173 | L 0.1 :: A N ,‘,?, NA NA MA 39 12 159 s Lol 30 70 30 1500 7000 10 3 3 500 700 L 0.2 1 Lot L 20 L 1 L 1 ig ;c): 38 533 L o2e o gg t gi t 9)2 L N;
2| 12A8T1174 L 0.1} " Na WA 15 | NA NA NA 20 L J.5 250 L C.2 L 0.1 15 70 15 1020 7000 7 1.5 3 30 700 30 1.5 L 0.1 L 20 L 1 L 1 10 15 30 200 L 20 t 20 L 0.1 L 0‘5 L 5
ylraastis gt 2l NA NA NA 25 | NA tONA *A 23 L IS 15) L 9.2 L 9.1 15 190 2 1CdC 7329 7 2 3 300 7oL 10 Il Lol L 20 U 1 L 1 10 15 39 2000 L 20 L 2) L 0.1 LO0.5 L s
o] 12asT1LT8 1 L 2.2 NA NA NA 30 NA NA T 20 L 2.5 150 L 0.2 L 0.1 15 100 20 1500 1.00¢ 10 2 3 230 70C 19 1 L 0.1 L 20 L 1 Lt 1 1c 20 30 200 L 20 L 20 L 0.1 L o.s L s
s | 72asT1179 | L 0.1 ) ~A A 55 A .a A 1s 19 0 L C.2 L 0.1 19 1) ) 1020 1092 5 1 F 3C0 500 29 1.5 L 0.1 L 20 ¢t 1 L 1 o s 15 30 100 L 20 L 20 LoO.1 LO0.5 L 5
6| T2ASTIIEY 4 b o :A NA na 25 NA NA N A 2n 13 200 L €.2 L €.l 3u 5C 10 1030 5000 5 1.5 2 150 50¢ 10 1.5 L9221 uL-20 t 1 v 1 19 15 30 150 ¢ 20 L 20 L 0.1 L 0.5 L -5
7| 728571181 | L 0.l Ny A A %) nA NA NA 10 30 300 L 6.2 L C.l L2 30 15 530 1500 1.5 2.7 1.5 739 300 30 2 L0l L 20 L 1 UL 1 t s s 15 30 L 20 L 20 L 0.1 Lo0.5 L 5
8 | r2asrialz 3.2 A “A NA 50 NA NA NA 10 12 300 L C.2 L 0.l 30 200 59 1017 7000 10 3 5 500 700 30 1 Lol t) 20 U 1 57 12 1 39 233 L 209 L 23 L o0.1 Lo0.5 L s
| S BAPEER A Bl NA NA A 45 NA NA NA 20 L 2.5 200 L €.2 L C.l 30 159 30 1000 7000 10 3 3 700 700 15 1 Lo.1 L 20 t 1 10 10 2 39 2000 L 20 L 20 L 0.1 L 0.5 L s
i 10 | 7T2ASTL1T6 | L Dl NA NA N A 9y ! NA rA NA 159 15 150 L 9.2 L 9.1 30 150 53 1530 5920 7 2 3 5¢J 190 30 1 L0l L 20 ¢ 1 U 1 10 20 30 2000 L 20 L 2) L 0.1 LO0.5 L s
| o B B NA AA NA 50 NA NA NA 20 L 2.5 100 L Ce2 L C.l 20 100 5¢C 730 5000 5 2 3 3c0 70C 10 L Jd.1 LO.1 L 20 L 1 L 1 10 20 15 200 L 20 L 20 L 0.1 L0.5 L 5
12 ZasTileS 1t ok NA NA NA 52 NA NA Na 10 1¢ ™ L 0.2 L O.l 20 150 79 1930 51002 7 3 5 500 700 L 0.2 1 Lol ] 20 U 1 20 L 5 20 22 2000 L 20 L 20 L 0.1 L0.5 L s
13 ;g:z;“g: t g: N A N A 20 | Na NA NA 20 .10 300 L C.2 L 0.1 20 150 50 1570 1.00¢ 7 3 5 150 700 10 L%l L9 ;20 L L L 1 10 30 30 2000 L 20 L 20 L 0.1 LO0. L 5
i; 724571182 | L 2.1 NA NA NA 53 | NA NA NA 15 15 o L 0.2 L 0.1 15 70 59 770 3009 5 1.5 2 303 T30 20 1.5 LO.1 t; 20 ¢ 1 L 1 10° 15 15 150 L 20 L 20 LO.k LOS L &
}
1 : S ONA NA NA 7 59 1co L .2 L d.l 5 29 15 300 1500 2 6.7 1.5 700 500 20 3 L0l 20 Lt L L 1 ( s 5
| ”; ;g:z:isé}) t g.i :: :: :4: 22 ) NA NA NA 59 15 150 L 6.2 L C.l° 30 150 73 700 7000 . 3 3 5CJ 700 30 1 to.1 Ly20 ¢ 1 v 1 10 20 ;:J) 333 t ;g t gg t g:: :: g:: t g
! 1 ST1210 0.05 NA N3 NA 53 NA NA ) 20 1 1s0 L €.2 L C.l 15 70 %9 700 3009 S 1.5 2 700 500 30 2 Lol 20 L 1 UL 1 10 15 12 1) ¢ 20 L 23 L 31 LO.S L S
18 | 2ASTi218 o NA NA NA 280 NA NA NA 100 15 150 7 1 30 70 70 1000 5000 10 1.5 1.5 1500 300 150 1l Lol ) 20 500 L 1 10 30 53 200 L 20 L 207 L O.L LO.S L S
19} 12asit2e8 10 o NA NA NA 52 | NA NA NB 150 L 2.5 150 L £.2 L 21 30 300 79 1520 7029 10 5 7 150 300 15 L 2.1 Lo.t ti20 L 1 t 1 10 €0 3) 300 L 20 L 20 L 0.1 L0.5 L S
20 | |y 3" Y NA NA 50 . NA NA NA 20 © 10 30C 5 L 0.l 30 200 50 1000 7000 10 3 5 500 100 9.2 1 150 tj 20 L 1 50 13 3 39 200 L 20 L 20 L 0.1 10,5 L 8
21 | 72AS7LL7C L 0.1 A NA NA 40 ./ NA NA NA 20 19 500 L C.2 L 0.1 2¢ 120 3 1590 7390 7 3 5 56) 700y 0.2 1 30 Lt} 20 ot 1 70 10 30 50 200 L 20 LU 20 L 0.1 1L0.5 L 5
22 | 72a5T116S | L 0.1 N A NA 60 NA NA NA 2 12 150 L 0.2 L 0.1 30 150 70 1000 - 7000 R 3 3 300 700 L 0.2 Lo.1 to.ar tl2e ¢ 1 v 1 12 1) 15 200 L 20 L 20 L 0.1 LO0.5 L S
23 | 2asTi187 | L 0.1 A A N “ NA A NA Lo 16 70 L c.2 L 0.1 15 100 50 1020 3000 7 2 3 200 700 15 L 0.1 t0.1 {20 t 1 L 1 L s 20 15 150 L 20 L 20 UL 0.1 LO0.5 L 5
% '152?,1}{33 C oot NA NA NA 300 | A N A NA 50 1 152 I L 0.1 20 30 70 770 5200 10 0.7 0.7 1000 200 100 L o.1 Lol Lf20 L1 L 1 10 20 5) 150 L 20 L 20 U9 L0 L s
724571189 | U 0.1 NA A NA 60 | NA NA NA 30 1c 150 L C.2 L 0.l 3¢ 152 70 1000 7000 1o 3 3 500 100 30 L 2.1 NA Lj 20 L 1 L 1 10 20 22 200 L 20 L 20 t 0.k LO.S L 5
g;, 7§ASYH9C L 0.1 A - A 239 A A e 5 L) 150 15 L 0.1 19 19 %0 532 5099 7 0.7 0.3 1500 200 100 L 0.1 Lo, L} 20 200 t 1 10 20 39 200 L 20 L 20 L 0.1 L 0.5 L S
28 | 128511201 0.1 N NA NA a0 NA N A NA 50 2) 100 L C.2 L 0,1 30 300 70 1€ )0 5000 7 3 5 300 300 30 L 21 Lol tlz20 L 1 L 1 10 30 30 150 L 20 t 20 L O, LO.5 L &
29 | 72AS57T1234 | U 9.1 NA NA NA 38D NA NA NA 100 20 150 10 L 0.1 70 700 501 1320 507) ; 7 1.2 l’;gg ggg 50 L 0.1 L 0.1 L} 20 300 L 1 10 20 < 99 2000 L 20 L 20 L 0.1 LG.S L S
30 | 72AST1205 del h4 NA NA 180 NA NA NA 50 1) 160 L 8.2 L 0.1 3C 100 ZO lcgu ;jg? ! ig :-.5 729 o 50 1 t J.1 t 20 L 1 L 1 12 23 20 200 L' 20 Lt 20 L 0.1 L 0.5 L 5
31 | 72AST12¢C6 0.05 NA NA vaA 170 MA NA ~ 23 19 151 €2 L Cet le T0 > 7¢ 123 ; 2 *2 sa0 300 30 1 v ol L‘ 20 L 1 20 10 15 2G 150 L 20 t 20 L 2.1 LO9.5 L 5
32 | 12asT12C2 c.1 nA N8 N ™o ~a M 109 1o 150 L .2 L Gl i oL 1o bt ' . . ; b 30 L 2.1 Lt o0l /20 L 1 L 1 e 30 30 299 L W L 29 L 0.l LO0.5S LS
33 | reasri21e ot 0.1 \A \A NA & NA ra ra 159 1) 159 7 L 0.1 39 320 19" 1513 1922 - : rio \ L IS | LI P L{ 20 L L S & 1 10 17 39 300 L 23 L 20 L GC.l L 0.5 L 5
34 | 728571213 | U 2.1 nA NA N A S i NA A o 20 10 00 L €2 L Gl 0 150 " 1220 7309 ! 2 3 509 390 200 L 01 Lot L 28 t 1 20 1o 0 30 200 L 20 L 20 L 0.l 1 0.5 L 5
35 | 72A8T1215 | L J.1 Na NA NA £y NA A hA 150 L r.S 2 15 L C.l 39 22 7) 1339 7999 1) 3 3 197 300 20 L 0.1 L G.1 Ll 20 ¢t 1 b 1 B 20 3 200 L 20 L 20 L 0.7 LOS L S
16 | 728571215 11 0.1 VA ST Np 220 NA M A A 70 1) ten < L Cal 30 200 100 LEWO 7000 10 5 3 700 300 S0 L 7.1 L 0.l ti2o | R 1 10 30 S0 200 L 20 L 20 L 0.1 Lt 0.5 L 5
a7 | r2ast1167 |t 2.1 N A NA VA S5 NA mA M 30 15 150 L .2 L Nt 30 150 %0 teco 7500 10 3 3 791 700 20 1 Lol L°20 L 1 30 10 30 30 2 L 22 L 2 v a1 L9.S L 5
38 | 7285711185 U 0.1 AA ~A AA S0 | nA N AL o 1) 300 GV | 10 156 39 1¢20 7003 T f 3 500 100 10 1 L 0.1 Lr20 v 1 30 10 3¢ 30 200 L 20 L 20 L 0.1 Lo.5 L 5
19 | 72a9T118% L 0.1 \A NA YA 63 M A AA 70 L .S 1¢2 t C.2 L C.l 10 100 59 700 5000 7 2 i ico 300 50 1 t o1 t:20 L 1 U 1 10 20 30 200 L 20 Lt 20 L N1 to.s t 5
o7 | 728571164 | L 0.1 NA MA N 5% Na ‘A A 72 1) 15 L 2.2 t d.1 He) 152 12 739 l.00+ 7 3 : 590 500 53 1 Lt 9.1 Ly20 t 1 ¢ 1 19 30 32 200 L 20 L 29 L9 LO.5 L S
41 | 72A8T1192 L 0.1 NA NA nA es | MA NA NA €SO | 0.5 150 L Ce? L .l 30 200 10 1000 7900 19 j 2 500 500 30 L 0.1 L 0.1 L) 20 L 1 U 1 1 .20 39 300 L 20 L 23 L 0.1 L 0.5 5
42 | 12a87T11S1 | L 2.1 nA aA A 402 rA NA Pa 70 13 150 S L Ol 0 13 D) 100 737 10 2 1.5 1309 200 50 L 0.1 L o0.l L'20 300 ¢ 1 12 22 20 332 0L 20 L 29 L Q.1 LO0.5 L s
43 | 124571163 | L 0.1 NA AA LA 75 ) NA NA 50 L 3.5 150 L C.2 1 &1 o 156 ) 1000 7000 1 3 2 509 300 20 L 0.1 L0l L 20 UL 1 Lt 1 10 20 20 2000 L 20 L 23 L O LO0.5 L 5
44 } T2AST1197 L D1 NA NA na 75 ’ N NA MA 150 [ R 70 L 0.l t 0.l > Ang 100 150 1.0 15 5 S 307 330 15 L 0.1 L 0.1 L 20 L 1 't 1 10 0 23 3 L0 L 2) L. L 9.5 L 5
| 25 | 128571189 {1 0.1 N NA MA &0 1] N A ~a nA 1CY L 9.5 75 L 2.2 L o0.1 30 29 ” 1550 1079 Lo 5 7 150 300 10 t 1 LClI L 20 L 1 L 1 1r 30 30 300t 20 L 20 L O. 1t 0.5 t 5
|
‘ AST 3 A ua “a 75 ! 1A ‘A A 100 L 3.5 100 L Ce2 L C.l 1l 200 10 1430 l.00* 19 5 Y 150 300 10 L 0.l L 0.1 L, 20 L 1 L 1 10 30 30 360 L 20 ¢t 20 LO.1 LB.5 L S
:f; ;g&rigg? N Na NA . A cr b na A ‘A 15 L s 159 L .2 L ouni ‘. 800 1 1520 1.0 12 5 7 300 300 10 L9211 L3l tl20 v t L 1 12 57 39 NA L 20 L 25 t 0.1 LO.S L S
48 | 724571230 3.1 A N A nA 6D M A A 200 1 159 L C.2 L Cot A 20u 7c 1930 Gl.0oe 15 - 5 5 100 300 10 L0l LO.1 L{20 v 1 L 1 10 30 30 500 L 20 L 20 LO.1 ‘L0, L S
49 | 128571229 2.35 N NA AA 40 NA *A A 27 s 10 R ST B N N | 52 15 3 1533 fl.00e 15 ) 1c 1¢c0 %00 200 L Jl L 21 tL}j20 ¢t 1 v 1 10 s0 30 300 L 20 L 20 L 0.l LIS L S
co | 1onstiate |t o NA NA A 4y A M A NA 100 L .5 10 L o L 0.l 10 200 ' 1520 1.920¢ 15 5 7 30 500 L 0.2 L 0.1 L0l tyj20 L 1 L 1 1¢ S0 30 300 L 20 t 23 t 0.k LO.S L S
51 | T2AS71217 L .1 N4 NA NA 53 NA NA b2 150 L 9.5 100 L Cel L Caol 30 309 79 1573 730 16 5 7 15) 300 15 L 0.1 L 0.1 tf20 1 1 v 1 12 59 19 3 L 20 L 27 L2 L. LS
52 | 72asT1219 |t 9.1 NA N “a s} NA VA A 152 L 9.5 189 L Je2 1 Ceol 30 290 J0 1530 (1.00¢ Lo 3 7 159 30 L 0.2 L 0.1 bt 0.1 tj20 v 1 t 1 10 30 20 00 L 20 L 20 L O. LH.S LS
$3 | r2asr122¢ |t 2.1 NA A NA 55 %) rA AT 1907 L .5 70 L Ce2 1t 0.1 30 30 - 70 1530 1.00# 15 5 7 279 300 15 L 0.1 t 0.1 L:20 L 1 1 1n <0 3 300 L 20 L 20 L 2.1 L 0.5 L 5
- ey | 728511221 |u NA NA A Y Ma ra A 1300 12 1 L Ce2 L C.l 3n 00 70 1500  Gl.09e 1o 5 7 10 300 19 L 2.1 Lol Li20 t 1 L 1 10 30 30 300 L 20 t 20 L 0.l L OS5 t 5
cs | 7285711222 |t 71 NA A bA s NA NA a4 150 L 1.5 150 L .2 L C.l 12 30C 10 15)0  Gl.))e 15 5 10 30 500 L 0.2 L J.1 LO.1 "Lf20 L 1 L 1 10 51 30 $00 t 20 L 20 L 0.1 LO0.5 L S
ce | 72aer1156 | a1 NA ‘A rA 60 NA 8A A 19 10 103 L C.2 L 0.l e 15¢C 7 1c2a 7002 7 3 5 NA 700 17 1.5 L 9.1 L]20- L 1 30 12 20 3 220 L 22 L 29 L2t LO.S L 5
a7 | 12asT1157 | L 0.1 NA NA »a ) NA NA N3 20 1c 2000 L Cs2 L Cul ic 150 79 1009 1000 7 3 3 700 100 30 I 0.1 ,L 20 t 1t v -1 10 0 30 200 L 20 L 20 L D1 LO.S L S
sg | 72ast115e L n.1 A NA NA a5 A NA hA 29 15 233 L 2.2 L0, 2c 150 79 730 7290 7 2 2 710 500 30 I L 0.1 bti20 t 1 50 10 29 1 293 L 230 L 20 L2l L. L S
oo | 72857159 |t 0.1 \A A NA CEN VA N A “A 20 50 150 L C.2 L 0.t 70 70 a2 1cco 5000 5 3 3 700 100 20 ) S U S | L‘ 20 L 1 20 = lO. 20 20 150 L 20 L 20 LNl LegP.5 L 5
o0 | 728511160 |1 001 A NA NA 77 NA ra AL 50 15 152 L 2.2 L 9.1 1 159 7 192 7209 7 3 3 130 700 30 L todal ti2 v 1 L 1 1 30 30 150 L 20 L 23 L%l LO.5 LS
61 | T2asTL161 L D.1 NA NA NA 55 NA NA NA 23 L 3.5 30 L .2 L. 15 100 30 1632 1000 S 2 E4 500 500 15 1 L 0.1 [ 2 L 1 so 10 30 32 15 L 20 L 20 Lt 0.1 LO5 L S
62 | 728871162 |t 0.1 NA NA NA 62 NA N A 10 15 10 L C.2 L C.l 20 150 150 1000 7000 7 3 3 500 500 30 1 L0, 1L:;20 v 1 L 1 10 20 - 20 200 L 20 t 20 toO.l ‘LO.5 U S
63 | 72A5T1L163 L .1 %A NA NA 67 NA NA NA 190 L 2.5 150 L 2.2 L 31 30 159 72 1939 7000 10 3 3 300 500 30 1 -to.t ;20 v L L 1 10 33 23 200 L 20 L 22 L 0.l LO.5 L S
66 ] 724571198 L 0.1 NA NA N8 S0 NA NA +A 70 15 150 L C.2 L 0.1 30 150 10 1020 7000 10 3 1.5 120 200 10 1 Lol tfi200 v ¥ -t 1 10 10 30 300 L 20 L 23 L0 tO0.5 L S
65 | 72ast1195 Ju 2.1 NA NA NA - RO NA MA VAL 200 L 2.5 150 L 0.2 L 0.1 50 399 109 1527 Gl.2)+ 15 5 5 150 200 15 Lt 0.1 tLo.l1 t]J20 L 1 L 1 15 50 32 333 0L 20 L 23 L9, tO0.5 L S
66 | 72AS71196 jL G.1 NA NA NA Vs TS NA NA ‘Bl e 13 70 t 0.2 L 0.1 30 150 ~70 1500 1.00¢ 15 5 S 10 200 30 L0.1 LO. L;20 L 1 L 1 10 39 32 300 L 20 t 20 LO.1 LO.5 L 5
67 | 128571228 L 0.1 vA NA NA .85 - NA MA NA 292 A 150 L €.2 L C.) 50 200 100 2020  Gl.ooe 15 S 7 10 300 10 Lo.l tot t:20 L 1 L 1 10 50 33 560 L 20 Lt 2) L 9% L35 L 5
68 | 724871227 ]| 2.905 NA NA NA 45 MO NA ha 200 L 3.8 120t .2 LS.l L Yd 15C 70 1530 Gl.2ge 10 5 4 50 300 ¢ 0,2 LO.l LO. tLi20 UL 1 L 1 10 50 30 500 L 20 L 20 . L 0. LO.S L S
69 | 128571226 |U 0.1 NA NA NA 90 NA oy NA 150 L 2.5 190 Lt C.2 L 0.1 30 300 7 1590 1.00e 10 ) 3 30 200 4 9,2 L 0.1 LO.1 Lj20 L 1 UL 1} 10 30 29 300 L 20 L 2) LO.1 LO.5 L S
73 | 72A5T1224 |UL 0.1 NA VA NA 72 NA NA NA 159 1) 159 L 2.2 L 0.1 10 '300 10 1099 1.00¢ 10 S 3 3co 300 15 L 0.1 tL2.1 L{20 ¢ 1 t 1 19 1. 3) 300 L 20 L 2) "L O LO.S L S
CONTINENTAL CRUSTAL ave'fLo.cs 2.01 55 12.5 13 l.d J.us 2 <5 12,5 7 1.5 0.07 25 ico - 18 959 5700 5.6 2.3 4,1 425 375 10 2.8 2 1.5 165 25 22 22 33 135 1.8 0.2 0.17 0.2 L0.05
i & 0.007 " » 52 1.5 s 1 Sampies were collected by T.E. Smith and G.L. Kline, means greatsr than largest aboratory standard, “L” 2 Values shown with msterisk In this colums are re- points (1.0, 0.9, 0.5, 0.3, 0.3, 0.15, 0.1 ... ete) of 4 Thresholds and backgrounds were computed by 5 Crustal averages from Kramkopf, K.B.; 1967, IN-
- ATRESHOLD™ ' 509 2 —310 5 32 1972. Analyses were made by R.L. Miller, A.L. Meler, means below limit of detection, “H™ Indicates Inter- ported in peccent; other values are reported in parts geometric inte:vals having the Himits 1.2, 0.83, 0.56, standard techniques as discussed in Lepeitier, Claude, TRODUCTION TO GEOCHEMISTRY: McGeaw-Hill,
THRES . A.J. Toevs, C.A. Curtls, D.G. Murtey, and K.J. Curry, ference (no valwe reported). Computer processing by per million. 0.38, 0.28, 0.18, 0.12, ... etc. For example 2 »- 1969, A SIMPLIFIED TREATMENT OF GEOCHEM- P 638-840.
) U.8. Geological Survey. Report was complled by J.T. N.D. Coursey amd J.T. Kline. ported value ¢f 1.0 is between the limits 0.88 snd ICAL DATA BY GRAPHICAL REPRESENTATION:
‘1 : . ) Kline. In table, “NA™ means not analyzed, “G" 3 Duta ip this table are reported as geometric mid- 1.2 I : Econ. Geology, v. 84, no. 5, p. 5638 -550.




