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STATE OF OREGON 
DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

2033 First Street 
Baker 1 Oregon 97814 

1069 State Office Building 
Portland 1 Oregon 97201 

STREAM SEDIK~J':' SJJ.:PI.ING PHOGRAM 

521 N. E. "E" Street 
Grants Pass, Oregon 97526 

The am.lys es represented on the follo·.-:ing nar,es are fro:n samples 
collected as a part of the strea.rn sediment sarepling program initiated 
by the Department in 1963. 

;, ll s.'3.1T.ple:::-s ;.,.ere instructed in techniques and a:1 atte::pt .-;as rr.ade 
to s:1r.::.-:e al:: ,;;-ainages larger than a r:n.J.e in are::l.. Recc--:n'iissa.nce 
fil:r.ples ·..;8:::-e nvt taken on draina.;;es apnreciably lesE t;,:;.:; a r..:.le in area. 

All sar:t~les were collected in kraft paper envelope:~, drJ.ec:., sieved 
on a 60-mesh. nylon screen, and sent to the laboratory in Portland for 
processing. 

In the Portland laboratory, analJ~ical methods followed generally 
accented techniques of semiquantitative colorimetric analysis. Copper 
a:1::l zinc analyses follow the pyro-sulfate fusion technique described on 
~::c;e 19 o:' U.S. :}eological Survey Bulletin 1152, 11 Analyt:.cal rr:ethocis 
use-:: in geoche::-.ical exploration by the u.s. Geolcdca~ '·.:-vey." the 
-:-:o:!.;:bdem: .. T. test us e:i is described on page 62. All r:~ercur:: ::.ml:noes v.-ere 
per :or:neri on a !..-::::r.aire S-1 mercury detector. 

All analyses per formed by the Depart!'lent of Geolo;7 a'1-~ t-:ineral 
Industries ;vere made, or directl:: s•.1pervised, b:r R. G. Bmven. 

As a part of the U.S. Geological S'.!rvey's heavy metals program, 
seniquantitative spectrogranhic analyses for 30 elements .'/ere made on 
splits of all the samples. The Surv~'s analyses were made under the 
supervision of Jerry Motooka at the Denver laboratory. 

--Release date - June 20, 1969 
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I 01.o '7M 7() 

17 ')1ft '2.3 .:r -2 ~:<.. ,1.:;;- 7a; )J J I ~ ..:<a? L \ So ~ 30 
18 L"47 1..4 7 S" ,? ,oJ 7M IV T I t-. :z...o N I \ /$7) cr~~) ~ 
19 _t)lf-8 1.~ 10 oZ.. I ,d.._ 5a:o 7./ I L. /a:J ;t/ /SO (q,l'ii'TO) 3 o I 

20 S--!'L 1.(.:, 7 2 I? tDJ /SCO 1..7 l_ L _j(j Jt! /~"?) s-~o 30 

~,. '2.1 .:) ),.:) I N I -- I 

L. AI ..~~-o ~~\ 3o /..!J- .2tco 1.- ?0 - 17 3a;o /tl 
I L.. 70 )/ \ q~ .:::;'() - "SI ii )J v- ,ol I ! ·~0 

23 I _5'_5J_ '2,1_ /{) r.:::<. / ,/5 lea> ,Aj ~( \!I z -.5G> ;V w w )a:> SaxJ 3o 
__I41 

----'-· -

-'"' re, .·1g , • a, and Ti reported in %, all other elements reported in ppm . Results are reported in the 
-- series 1, 0.7, 0.5, 0 . 3, ~0.15, 0.1, etc . 

# //-1-/:Z... ~> ..So:>~?rl.l~') C!r, 
1 
/ 



FIL:-1 :\0 . ..,2 -/39-I:) 
( s 

REPO!U :\0, 1-,/ /V1 -/00 t., A:.JALYST ..J,CC!CV ,/Y/0/001"\/i Sheet !;z 
L\G 

7 

:.Jo. FIELD :\0 . La ~:o 1\b Ni Pb Pd Pt Sb Sc Sn Sr Te u v 1-1 y Zn Zr 

1 II/ I Il-l AI N AI /cJ{) AI - - "' 3C> /1/ /SO - - 3oo Al ,:;.o AI /?0 
') A!C" · 'J' ~ )./ 7 AI /5{} 10 - - -; c:zo I /CO - - ..<oo / /D JJ .:5D 

3 .5"~1 q AI I AI /50 " c:Lo 7 /00 ().co /5' )../ 7t? - - - -
~ _{?<I !O .5D L.. 3o -20 - - /S L. - - /SO -:<_o )/ !~ 
5 P:+ I l L L wu /0- - - '7 L - - /00 \ 10 rJ 70 I 

~-· ;" l'l. L '- 5() o2o /0 \ L ~0 \ Jc; j.j 1/.s-o ' 
6 I ,... ~' - - - -
7 ·""U ~~ AI J../ /SCO /vi - - .2_0 \ L - - .1cm \ L iJ 30 
s ~'77 /4 AI \ AI /oo ~ - - J:s- L - - ~.00 I ~ AI JOD 
9 I i~S t.i jJ \ JJ /tJO /()C) /~ \ jtJO 3CJO I /S AI /SO - - - -

11) c l (,.. }J \ AI )0-o 30 
I 

~~- /ao .l.C() I /() ;{ 70 '~ Q 
- - - - ' 

11 .r.- -~ t-- 11 )\/ j A/ 6-oo N - - ~{) I /00 - - l5:CJ L /ti 30'0 )50 
v 

;V I AI 12 ~;...' '¥' ~-oo ).f - -
-

~0 /GPO - - j.S[X) : /a 3~0 .f.j{;) 

l3 !'">:) I) ICj 2o I L /:::;"?;) j{) - - ;s- /rJO - - 2()0 I 
4 /0 A/ /CO I 

1~ I _..,... .... ) ~ /i./ I f../ /CD /IJ .3o /S'O 3co J /5- AI ' ?.a - - - - 70 ; 

~''1/.J (~ X( AI )/) 3o T I 

AI ~ 
15 '2. r /CO - - '- - - ~ ~ cAO /00 
16 .r"'£1 "2£.. ~ I !..'! $0 L - - 3o ~ - - soo .:<o jj /o ' 
17 S'tC L.3 AI J..! 7CO L - - )() AI - - /S"O \ L. .II 7t; ' : ;.; \ JJ /5-ctJ Jv 3o /1( 3co \ }t/ /... AI 18 (-s/7 ;?_d - - \ - - ' 19 J'lg 1-!" ;V \ )J 3cco N - - 3o \ L - - ,;z~o \ /0 A/ .57) 
21) ("'? 9 ')(,.. AI \ /J ;<c;c;o ;t/ - - 30 \ .At"'_ - - /SO I. L /J c20 l 

2l ;:'!'"(; 1.1 AI \ .IJ 3a;o It/ 3::; \ )/ .200 i L N ;20 I - - - -
22 t'rl 1.t AI i J -:fiXe> /'1 - - 3o )/___ - - :<.co i L N 3o 
23 _;t:~ l.'\' Jtl '\V J..} :lotYJ }1/ - - \]/ 30 '\ 1/ L - - /StJ \/ t.... A} 3c 
24 ! I - - I - - . 
RE~ARKS: G = Greater thun 10% , or greater than value shown . N=Not detected at limit of detection, or at value shown . 

H = Int erference . L=Detected, but belo\·1 limit of determination, or belo\·1 value 
- = ~ot looked for . s hown. 

*=Usual limi ts of determinations do not apply due to use of 
dilution technique. 
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\ 
SEi'!I Ql"A:\T ITi\TIVE SPECTROGRAPH IC AKALYS I S - FELD SERV I CES SECTION 

~ILY xo. :;;. -/ ~ _.1 - D, 6 Step D. C. Arc REQLESTED BY R, J3 Ow £" ;V DATE -;/~A-'6' 
'<EPO:ZT :\0. ;-14/ - /// ~· ~ SHEET ;'fl 

TAG :;Lo . FlSLb)ffi. h·~~~~. C<.ll. Ti'lo 5In ,\g ;\!; Au B Ba Be Bi Cd Co Cr Cu 

1 I 111 ' u! I v(/- 1 I / o I ~ I 7 I. 7 [/~ I ~· 11 I ,v I 1- I /.'-o I N I )./ I N l sz, l3a5 I /"-'V 

2 jc.Ic-.ss3 f ~~ ;/.s- ! ,JJLs~tf~f-t(- L_L"~o IN. I /I I 1/(l?J ~.w)l ~ 
3 I .:.-57 -~l I/o 13 I oZ l,S llti~t1 I T:ZtiUoo L r I .3o /:0o 7tJ 
4 1 .:.rs I ~~ /O 1 ~ _ _L_2~~tJJ l ·l-it- /!J ~oo -L I ~ .:1"'~ ?o 
s i ss-e I ~'::> 7 1 3 I , 3 co \ \ \ 10 .11'() L \ 5o ..2taJ 70 
6 i a7 :yt 7 / .::,- ,s 3lll? \ \ i 3o SCJD L I so .zooo /~"Zl 
7 . 5S S J { /0 3 7 ,3 Ja0 \ \ \ j1} :3tJD N \ \ 7IJ l,t.f»> 78 
s I s-_s c; 3~ /o "::r ;, ~- , 7 /OOO ' \ J /1J .21Jo L ~ :l.Ctb 7l) . ··--· 
9 S"C () ~:!-+_z_ ..:;- I ',2_ 7tJO \ I IS" /:i() d j()O ~ .o-o 
1r .- ,:.' ~ 3~ ;() J J ,3 /CtO I /"<' oa::> 1/ So /OtJO / Co 
11 I 'ft , ._;; Jq /0 .:Z I ,S /~ '/ J _L{) tZcc j{ 70 /.57JO 5o 
12 I ~.~-; ~ . 4o 7 _ c_dZ ~ _c__,3~ ~"o~ _ _}_ t ----" 1. 10 _.:soo iJ L~- I _ .JV~lAtt? 1.3o 
13 <):;~· t:..-2 LJ I /D 3 ! /~- I ,J /pi£) T 1 T /.S 500 AI T 7 _/l) 5~ 7D 
lL r/ c'" ~ 4'2. 7 ;2_ ).~- ,3 jpa? / ! L /{)() )\( 70 3a;o 7D 
1s ~7: ~ ~ -4~ 7 _ 3 /,::J .3 .;a~ L . I ld .?oo AI ~-o -Xto 7l> 
~L _.);;7 v .::~4 -:7 2 1-~- ~.:S" /.-<?YJ I \ -LrJ /tJO N ~ 3tl){) 7o 
l7j_ r.~~ ~- /0 0 3 , 7 VSW I \ ~ .tett) }./ 7L) 4('~) b?J 

~l____s-t? ~- 4t. )() 3 c:.< ·1 v-sa? I lrJ /t'O }/ /m 3ctb J5V 
_!il_ _ _ny 4 f) /s- .j- ),.:::>- I 7 li..1M \. /~- ~ /' \ 100 $"'~ 70 

·_£Q+-~~~+----=f2 -· /D 0 3__ .S" 'L~ 1 __!.:___ .30 A/ LOO $co:> /0 
.Bt---- -::_._ 4q _z v- , ? ~ :z 'J~ L 1se> 11 70 3~ 7D 

_Et-~-5:.2 ~-r-----$0 __ ~?__ 3 c.2. .::r /oW \ f L ~-o !I /co ~""') ;oo 
~~ <'7~· ('I 0 3 )_/~ ... ' ZJL~ ....v ~' -..!/ 30 3c.o L v 'V 70 ~~) /~ 
2!.1 _l _L_ _l_L~---
RE}~RKS: Fe , ~g , Cn, and Ti reported i n %, al l o ther clements r eported i n ppm . Resul t s a r e repo r ted in t he 

se:ri(:s 1, 0.7 , 0.5 , 0 . 3 , 0.2 , 0 . 15, 0 . 1 , et:c . 

II J... >> .s ceo P.P!"--! .:J v. 
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FID: ~0 ~-/A-()- .;) ( 

'"'" ............... ~ ~..... . '...., .. . ~ . .._, ·- . . - ·~ ...... 

TAG 
I\b Pb Pd Pt Sb Sc Sn Sr Te u v '\oJ y Zn Zr 

1 ~0. 
c'ELD '\0. L<"~ ::-:o :.Ji 

l Ill/ _W-1 IV ;J /J ~~~ L - - }'/ 3o IV ...w - - 5a; rJ :0 .AI Ia> 
2 ~Jr-•:n -ZI) N / AI ?ZJO L - - I 30 I MO - - 7«; I ~0 ~ 70! 

.)J N 
I /0 3oo /0 3o I 3~ 3co c2o N /CO 3 .)Stf. - - - -. 

/11 /1.1 3oo L 3o /t't:/ ~ LJL 20 !J . -. 3'1 - - - - 3dO 

s ,,.,, 
.:.~ l- 3) JJ AI .]0() .20 - - .2.0 /PO - - :<oo /,~ JJ 6V 

6 
.......... .;. .. . .3<1 c1..t; \ J(} .Joo 3o - - <o L - - J~o .3o AI /00 

., .)5'- .3~ N /)/ 70D 2() - - \ .:<..z; /00 - - ;J.ao ..<o N 70 

8 <'<9 ~~ 2h L L ?e;o /0 - - \ 3o ' /StJ - - 3oo M N /a? , 
'· Al L1_ /Oto L 9 .:~ t-:; <J ~, - - ..<.O /tV_ - - .'2(6 /D tJ 3o 

10 {';;..' t:: t« ;; I N 7tJO IO - - 3c /t>O - - 1co 1..20 AI 701 
E ~c,; ~ ?' /II I ' li S{)() J() - - 3o '- - - 5oo eZ() /\/ 70 
12 .("'C] 

...... 

r-' tif) Al }'-./ ~ L - - I 3o ,zto - - 3co I IS _/1( so 
13 S:" -- J 

4{ N_ ii vco ;v - - I 3c /..5"'0 - - ~c:o /S N zo 
14 

-/ _, .. 
jc-· i 4'2 AI I A• 3oo 3tJ - - 3o I /~t) - - 3oa 15- N 00 

_ J 

AI ! t/ Soo /rJ 15 :.""tC: r~ 4~ - - 3o I ,.zco - - 300 /S L /t) 
16 _7 44 Ill I _1~; ~0 /f) - - 30 I /50 - - 30o ./.:)- AI 7o 
17 ;-;~ 4.( AI N ?a> )/ - - 3o /ov - - 3oo c:2.o AI 7() 
18 S"d 4. JJ AI 7~ N - - so /aJ - - _Jt>O ~ jj 7l) 

19 570 4'7 AI L /{)c) AI - - 3o /00 - - 56o .:<.o AI 70: 
20 ->'71 ~) AL N /@ N - - .Zo /00 - - 3oo /~ J 30 
21 ~7') .J ,.,. 41 pf M_ /~CO /tl - - IO IV - - :lbo \ J_ N $ 

22 ~73 ~0 AI ;J ?a> 10 - - dl..O L - - &o J~ )J 3Z> 
23 - 571/ .!'I AI v' ~ ./tL oa> /s- - - \II cZ() ..v /~() - - ](X) v \i /f:>- I~ V$ 
2~ - - I - - : -- ~-- ----

REMARKS: G =Greater than 10%, or greater than value shown.N=Not detected at limit of detection, or at value shown. 
H = Interference. L=Detected , but below limit of determination, or below value 
- = Kot looked for. shown. 

*=Usual limits of determinations do not apply due to use of 
dilution technique. 

B 
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SEmQUAl\TITATlVE Sl1 ECTROGRAP!liC ANALYSIS - FIELD SERVICES SECTION 

"'U: :\0. ;;2 - I tj/- 0 6 Step D. C. Arc REQUESTED BY }?, ,Bo c-ue II DATE ..c/'G~J-
~F.PORT NO. /(If/ -/ C tJ (. 

l_\c; i\0. FIE"L'"'D__.;t\'""·o"'.-......,...F-,.,e~~'!, Ca% TI'!, :V!n Ag As 
SHEET ffl 

Au B Ba Be Bi Cd Co Cr cu 
1 I IIIII II I _}fy_- I /6 3 7 . 7 /tX~O ;t/ I Jr./ N L 

1/-.6'"3 AI_ AI AI 30 ./00 /OtJ 
bL /0 7 I I 3 /~a? ;1/ I I oZlJ 1.200 }\/ ( I /IJO ~ 6V 2 I /!7 !- .57.5 

3 ('_?C. $'~ -:T d2 ,:.;;- ,)$" ?DO AI I /:) :leO "' 70 4tf~) ~ 
4 I ....-7 7 $4 ._")- 3 . 7 ;2. 5W AI /S ;?(X) iJ :~o 1/..SZV 3o 
5 . 572 £'{ / ~ 7 , 0- .~- 700 /l.j L 1 /'1 N /CO ~~~~oo\ ~o 
ll 57'1 ~h /ZJ .:;- -3 ,DJ /()~0 N \ \ L I AI jJ_ \ \ /.Sc:> ltt"t'S-400) 3cJ 

7 i ,-8o k sf~ ;S" ? , 7 ,I /(}cO AI I _l _\ JO . J..l) if _\ 1 /5() ~m)~ 3o -:-f 58> 1 ~ _(2 J~- o- :2- , o~ ?oo A( \ L I :zo )/ \ \ /OO 1c;~tla>\ I .30 
9 1 Ss:; t-. Sti 0 /S I .3 60o llf \ . So 3oo L --2.0 /t?t10 S"V 
~ sQ 1 ~ ~oo /o r:2 J , 3 7LV .AI i /s /ClJ AI ~ ·~cw) ?o 

11 I 5ei./ ~ b 1 ___ )' _!_~- ,z .3 J~W _jj_- 5o_ Soo L I /~- /..:;7) 3o 
12 s<), ... uJ 61.. 3 ,7 ,1 -.3 ?.a:> ~:J I ~-o o?X> '- I /o SOD ~-o 
13 I $'":{.. + h ~ 3 I I 7 . J ! ,3 :5"{)_Q_ L I .~-o 5W L!. I /0 /SZ> 30 

8=s'7 V c<i'i ~l :{" , I ,3 sao L I .so 670 L. / 10 ~t; 3o 
j <>- ~ ) I ,s- /.Sl:O !I I / s 3CX> N I 70 Q;~) 36 
.S"'i ' (:,b /0 - .2.. I ' -~- /07JO AI I /0 ,;;()() Jt/ I 70 :2I'YJ6 ~-o 

17 I r;;>c; to/ /..2>- 6- , ? .07 /?<:5 N T \ , L N' AI /~ ih_\ /S 

~t-J.t! (p~ I() 3 I 7 LE.]_ /..SW JJ 1 L )C) N ' /07J Oto:) ~0 
~.2 {,q /0 u- , 7 ,o7 /~ 7l /o · ~15 l! \ ASZ) 6~) so 
~-~ r _______ ~ __ 'llL .f~:- v- 7 , I /uW /tl L '- _zo N \ /So -;8-di so 
T-_;'Jd ,, fLS" '~ I 0-,lj_/100 AI \ L.~O AI__ \ /SO~~';()) 
-~~?2_ ______ 1_1_ _z_ 3 1 -~ .2- ;ao j( \ ' L /Oo )/__ , 70 /(tC(J /?0 ~~ ~ ?t; +- .,:,- ~k'SOO I;V {/ t J£2 5() N 'f '\)/ /00 /.£-.• ) 36 
.2:: __ l ___ Ll-. .--L 

REMARKS: Fe, l'lg, Ca, and Ti reported in /o, all other e lements reported in ppm. Results are reported in the 
series 1 , 0 . 7, 0.5, 0.3, 0 . 2, 0.15, 0 . 1, e tc . 

pi J7 >> 56001--'P/ L<J (J y;. 
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SE)!IQUA~TITATI\'E SP!':CTROGRAPHIC ANALYSIS - FIELD SERVICES SECTION 

-:;t - /-<.'/}._- D 6 Ste o D. C Arc REQUESTED BY ;f. /3 ~t-V~)/ :crt:: );0. 
'lliPORT );0 , 

T.-\G );0 ----- ,. . 
11 \1- ;t·~·c _ __ 

FlfLD l\0 . Fe~l£!:/o 
- --~-- - - - - ~ -- -. - Cal. '! 1?. }m Ag As Au B Bn Be Bi -- -- -- -

1 'II!! II w·-J /cJ 3 2 ,.s- /SCO /{ /II 1'1 L /..!>?J ·N )./ 

2 l4.7 ;-~ -:-=77 14 /0 3 1.~- ,3 /rZJ~ I I / L - Ia? / I 
3 ~---lc:' 7..., /S 3 1-~- ,.:) /t?tr:J I I /.:T 7" I 
4 ~-9 1~ /~ 3 _L_.J ,;;_ /SW L 7~ 

3 .J7 \ 3o 
r--

5 ' !.oo 7ct '7 ,7 /~20 \ ~-o \ 
6 r;_ /'l/ B,o '/ 6- I ,!Pl... Za? \ L /1/ \. 
7 it': : B'Z /$' ..3 I ,;-!:) /~o6 \ \ \ L .~-z> \ 
8 t c J 8~ .s- 3 ,.,5- ,~3 7t£) \ \ 

' 
L o{O \ 

9 t () f,L ~4 j() ..:) ·7 .o3 7t:b J L )( \ 
10 t:.o~-5 J .r 8~ /0 6 ,.::::>- . o.3 ?tV I L }1./ ' nl t c:C " 8b )() 7 /~- ,a( 

7~ 
·\ l L AI 

t{o 7 
/ ,> 

12 ~ S'/ /0 7 .? ,OS 7tJO _j I L Al 
13 ~ u r? ~ C?nA ..::) _'7 J .3 '700 I /{) 2M 
14 ; '9 ~ cn(.l.. 6- ...3 I ·3 2.06 /() ~ 
15 .t/IJ ""' ct2A 7 s 7 ,;::;- zm I 

L · 7() I 
16 t i l . ~ 'f~A 7 $" 7 .7 7m I 

\ .cZL; 2tb I 4 /. t'd. ·~ Cfl/A 7 3 7 I :2. ?~ I \ L lfJO I 
~ .?IJ ~ <j{P, 7 0- , 7 • I 7ta --r- I \ L /(}() I 

\-
-- I _!_2__~ _ _£( :-/ ~ b & 7 .:;- I 1 7 I~ ?12? ~ J/). d!l> 

l 

;: 5' 'L'}A_ ~-:::- ~.:( w.§' d I 20 .zm_ I /a 7o 
21 { I t }.. '1tA 2 7 , ::;- ,ol 2cQ I _&_b_a 

\ 

DATE #?he¥ 
SHEET dfl 

Cd -- -- - - - -Co Cr Cu 

Jf 3o /.50 .~~~ 
I /()O s~ o-o 

J()O ~~ 7tP 
/SO 6;~\ 3o 
/()0 Grsa:rJ) .<o 
70 50'> :lo 

/St) Gf5660) 2o 
/6" IG~~ ..1!_() 

\ /50 ~~) :zo 
\ ~C) 1~6-t»:~\ 3? 
\ 

/~"'?) k;~U\?) -<o 
/S'O ~t;Oo) 36 
on /..>m Q-z; 
6() /oW 60 
I~ 5~ o2o 

J 70 ~w- 70 
I 20_ &W ZP 
I 70 gaiO 30 
I 71) dA2o I ~o 

7/) !fo(}o ..3o 
70 3aw 0(.() 

22 C; 7 .J_ cttiA s- 0- I 7 ,;::;- 7co \ / ;o /SO ~0 /cXt1 So , ------ - ...... 
\V '¥ ~- 10._~ \JV w {/ ~a) 20 23 : · -. OJ, V.t.~ I r~ _z ;2.. , oo / a;o 16[) 

24 L____L 
RE:i-1.:\RKS: Fe , Hg , Cn , a nd Ti r eported i n%, a ll o t he r ele me n t s r eported i n ppm . Re s ul ts a r e r eported in t he 

s e r ies 1 , 0. 7, 0. 5, 0. 3 , 0.2 , 0 .15, 0.1, e tc. 

I . 

# 9.) /OJ /~ /7-. >>.s~ P.P:/0 C!¥-, 51 



\ 
Fl:,; :'\0 ;l-/7""~-t A"JALl:Sl - r /~.7 o~Jtr2. -· - Slleer #? 

_ _1 -~;~-,~f~-r'"- ;;; !--~/ I c~~--~~_L~~~~L -~;_[_; d ;~~ Tt ~~ ;:;f~- 2~~--~~-
.. · I "" I I I -~ ' ~ j__ T . -- --- . ~ ·-··-·-· . . . - ---. ---

- ~ :.Ur-m _ __14- 7 I JL~UJ I Jl - - - ; ~ I l A~O - I .. 13a> 1 ( I /IJ AI o~ I 
_2_ :_ ~a("l 71 7 }/_ ! 7~0 N - -

1 I 3o I L - - cn::>! ' · JD 1/ 3o I 
6 : -:17iL -- ---~-- - ~ __ .J.f_ l/.s(;{) AI - ·- I Jh /t'O - - 3a> L ~() I so 
2--: ..£~c : _ _ 7q __ i__ ___ ~~ Jla!o _ _Lo 1- - 1 /0 1 N _I - lv?oo I L. I L :lD 

L if,!' &D - ~. - -; JV '.L@j-H- I- - \ ! ~ : -- AI I -! . ...:;.vi - ,_L,_+4--.f-,1JL__i --
~ _6~~-- - 81 - . ., _;{ ~~bW -· Al--i - - \ ' /~- ___ ' )/ I - : -~~~ ' T ~ ~0 ; 672 ,-

8 ! k.:..-,). -- - B_$_ :__ __ - +- -1-Jt/_ JL~O ~~- - +./0 -+ --r---~- .N-~-~-t-.@ I. - L 12./)6 I-£ I 

, 9 : kt'itl.· ___ ~4 t- _ _ ~ -~ : ;~qo IJL I- - '~o ~- ___ .Al--~ ~-+-~~L _;_ fiLL 4 ~!11_ 1_ 
~ y.:S-- ----~~ ___ ~-- ~ l.1\L.;L6tVl /II 1- - 1 P(o_~ .. -).f__ L---L=-~~- ~lf-_k_ ~ '~ 

,..· l ! _dt!,_-;-- r(- ~~- ~- J __ _ i_lt~ .ztJet:; ! A/ 1
:: - I .lo_J ____ -~ _A/_j__J_:_ .1a>j__ . i/- ! L ! /1/ . 

· l 2 , ,;) ;: ~ <SJ , __ J__ ' ,; ' lt>x> I J - /.:f"-L _ p _ ~ --LI~t-.:--tiuJ L N · _ 
:.3 I /.r) , ~\ __ cw r\-l i 11/ 1 soo N - - M I 150 - -,.zoo ·r-· /o N 7t) 1 : 
14 ! ~vr! ~ CfiA ~:! !St;O AI - - I 3o 16?J - - 3'm ;s- N "71'1 i 
1 s I C/.J I -) ct7.. A- · l/ 1/vt:o N _::.. _ _f _ /D AI - -~ 1 , L N 3o I , 
16 I 6Jt1 q~~ J {) l 7a> I j/) ' . -~ ~ I //){J - - &{) JS" )J /M I I 
11 I :, I · ~. C1~Pt , j JJ 1 /'oo 1 .AI I - - 1 I cZD 1 J(){) - - ..ta> . 1..~- AJ co 
18 i 30 i 

19 I 3~ 
20 I - ---1 i - .:;..() 

..{£1'-· .!{ KS . G=(,r cal er til an l(J:', 
ri~ Int e r h •rf·oc-(· 

•) t lov kc. d for 

lll- 1~r <2<1 l c: L"h a11 value s IIOI,.,-, 

~ ~ 
30 

IN /0 I - -------,-
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\ 

SE~:TQL'A::\T IT:\TIVE SPECTROGRAPHIC A::\ALYSIS - FIELD SERVICES SECTION 

?IL:-: ~0. .:) - / . .:3-D 
li:PO\.T :;o - .f . /:~1 - · / v . • : (~ 

6 Stet) D. C. Arc REQl"ESTED BY P BoL.V '"N DATE ¢'d9'~V 
SHEET 1rl 

t .;G ~;o _ FEl.D ~0 ~-:-~~. '~ Ca--=to Tilo ~:n A~ HS Au B Ba Be Bi Cd Co Cr lu 
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RH:.~RKS. Fe, :-ig , Ca , and Ti re ported in%, all other elements reported in ppm . Results are reported in the 
series 1, 0.7, 0 . 5, 0 . 3, 0.2, 0.15, 0 .1, etc . 
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SPECTROGRAPl!IC ANALYSIS - FIELD SERVICES SECTION 
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REJ:li1RKS: Fe, Hg , Ca, a nd Ti re ported in%, all other elements reported in ppm . Results are reported in the 
s e rie s 1, 0 . 7, 0 . 5, 0.3, 0 . 2, 0.15, 0.1, e tc. 
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SE,·ilQ!..'A::T lT,\Tl\'E SPECTROGRAPHIC A:.\ALYSIS - FIELD SERVICES SECTION 
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RE:-:.H -r:s: Fe , !·!g , Ca , and T i r eporte d in ~-., all other cle ments reported in ppm . Results are reported in the l 
s e ries 1, 0.7 , 0 . 5, 0 . 3 , 0.2, 0.15 , 0.1 , etc . 
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SF:'liQ\.:A;\fATIVI~ SPECTROGRAPHIC ANALYSIS - FIELD SERVICES SECTION 
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RE~~RKS: Fe, Mg, Cn, and Ti reported in %, all other elements reported in ppm. Results are reported in the 
series l, 0 . 7, 0 . 5, 0.3, 0.2, 0 . 15, 0 .1, etc. 
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- ~~o t l ooked for . 
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N• No t detected at limit of detec tion , or at value shown 
L=Detected, but below limit of determination, or below 

value shown . 
*=Usual l imits of determinations do not apply due to ~~ 

use of dilution technique . 
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.. :< c t loo~cd f or. *=Usual l imits of determinat i ons do noc apply J ue to 
use of dilution technique . 83 
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serl~s 1, 0 7 , 0 5, 0.3 , 0 . 2, 0 . 15 , 0 1, ~tc . 
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use o f dilut ion t echn i que . - 91 
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RE:-::-.RYS. Fe , ;:g , C1 , and Ti r epo rL L·d i n% , a ll othe r e 1e m ... nts reported in ppm . Resul Ls a n • r eport e d in t he 
S 8 ri ~ s 1, 0. 7 , 0.5 , 0.3 , 0. 2 , 0 . 15 , 0 1, ~ L C . 92 
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il = lnt ~ rf "' rC!r.C \J . L"'Oe:L ect<:d , but bclo1~ limit of C:cte rminntion , o r bcl(' l'' vall.:<: 
Xo l l ·oke:d f e r. shnm . 

,·, ~c sq,:l) I i:rits o [ delc:rm i nati (.[.S do no t ap pl y du,, Lo 11~,, t l 
di lu tion t echnique . 93 
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RE1·lARKS: Ft:, !·1;•, , C-::, .;:-c Ti rcr-crtE:c in%, <1ll oth0r E:l011_1Lents rcrortcd in ppm . Rc•st:lts .ir,' r,'ih.>tl,d in the 
~<.!ri,:. 1, 'J.~ , 0 5, 0 . 3 , 0.2, 0.!5, ').l , t:lc . 
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"'~L~ :.:tl l ;:n it s ul deLermin.I Liu.s do no L ap 1dy du,• t, \! ~<-' 1. ~ 
dilution t echnique . 
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6 Step D. C. Ar.: 
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1 l 

12 

Dr 

19 

20 

RH!ARKS: FL , 1·1)',, C:, ;;:-<:! Ti rcr;ortt:d in%, :1)1 other cl(n~nLs rc·;;ot'Ll·d in ppm . Rl~sults :n·l· rcportld in til 
scric•.; I, r;.;, 0 . 5, 0 . 3, 0.2 , 0.15, rJ.l, cl<..:. 
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ANALYST .T MDtOd k A Si 11?C' l /;2 
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7 tn'71 --. ..( AI I \ I ·A/ I~ I L I - 1- I \ l3o I \ l/s-o I - I - l2ro I \ I ~ I AI l/oo 
8 oJRl 1 1- N I I I N I /!) I AI I - 1- I I I 3o I l llaJ I - I - I 3oo I \ l3o I N I reo 
9 t'l._~q l II N I I L2 o I 7o I L I - 1- I I I ?o I I !-?co I - I -I :ao I II ~ I iv I/W 

10 O~bi 77. N I I r;v l ?o--1/2>-T--1- I I I 3D I I I.A50 I -I -l ..:?col /I~ I JJ I 7 t? 
ll Olft I ll? N I I !,in 1 ~ 1 N 1- 1- I l l 3o 17 1 ~6t) l - l - l3t.ol II~ I AI l;a:> l 
l~ 0.¥~..! '2o II/ I J 1-N I ?ti>i-N r~Tl 1 l -1a i i I '- I - I - I m I I I ~~ I L I..Zo 
13 j or1! 'i' 3o L. _ _ ~ 
1.!. .1-f-sc',! "" &:> L. - - 3.., 
1 5 I C'Hf '8) 67) L _:.---+--·-~-=~==-+~-· ---~~~.J.....J...-+-__: 
16 Of't: i1.f I .30 .~l2:) - - I 3(x) I 
1 1 ()f/1 5<' ~ /{ \ -4 Jl) i/«> -/.1 - - \ 3o \ r / 6 t) I -I - I~ \ Jc:zo I iJ l/tX> I 
18 011-'if §b ~ _ i_ }{) /tJ /~ - - . \ 1.:2() , -~-~~ · · / Sl) \ I ;?o t/__ [.,<So ~ 

' ! \ ! I 

19 o l/rt a~--- L L 7t1 ;o_ - - A() l tXJ ,.__:__ :__vsv /o Al yeo ! __ 
2o 056 e~ 1.. I N 7 /) /S - - ;;.>fl L - . 11o0 / .S N 1/ a:J 1 

2 1 I Ot;"/ gq . L I I 11./ 7t) /S - - I ~ I /CO - - .1)6 ?:) / S JJ I /W i _ _ . 

22 ,H'~ ~o '--· _.,. I_ AI 70 ez.o - - c:<c '~t/fl' --.A:>Z) /o N /!2~ 
23 a~1 q( L ""tzl '- 70 «.O - - W ~-~ L · - [A:>G:J ~l 6 j\f /CO: 

· 24 T - - - -I : 
RH!ARKS. G - Gre<J L 1· r Lhan 10% , o r £rf.:ate r t han value sho\,n . ~>l\oL de:L<.:<.tcd a:: limi L of c:,L , ,~.,n, vt· at volut.! shC\\t~ . 

I! = lnt erfc. rence . L=O..,LeCLo..:c , but bl!lO\, limi t ot <.t.!li..rr.n .. .lt: ... .. , o r bt.!l'\' vaL.:; 
· = Kot loo ked for . sho~n . 

''"'I.J~ .a! ! ;:: its vf dcL~n in<J t il r.s do n0 t .J, ,,. ;y 
diluLio n t echnique . 

s c <.. f 
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~ SENIQl:A>:T ITATIVE SPt::l:TROGRAP!IIC ,\t\,\LYS IS - FIELD SERVICES SECT! O;, 

6 Step D. C. Arc REQUESTED BY_R~ ___ Bt:>_{.,u_l.:.' /!! ______ DATE_§_R¥' ~ !;:--" 
S llEE'l fr l 

... ~ .. - . • L~· v .. _ . • _ __ · ·.~·· -- ·· ~---rtn Ao; -xs---i\-u---~~------na--!3e--i~j- -(;(f-c0 ___ G_· --,;u - · 

. ~I{~=-1 /~~iJ~ I (~I~-F~ . 
~ ~- . -- +it~+~ 

1-4-----4--\.tj;~~f-L.- --r e~~ ;;r ~-
: o~: I qf-·-=- J;;. - . ~ , ;L :~-f-4...---1--+ _! ·~ ~ -~-~- -r_. tf L::J -:: ~ ----- U ..:.J 0 I ' 

9 <?&I ,':I__ -- --J.Z. --~ -"'~ ~.L ~ - ~ J~<PJ.t..l--: .. _ - L~Q Otv_ 
-'"""'"'~L oO __ :3 /..v _ I ,..2_ .: 

11 o6J IQ.\ _ ____ /0 ~ ¢ - ·3 {{)1/a? ~~ttt 1 ! 3Q__j&z> __ : 00-

12 _ O&lf 1.9_:?._ ___ __ ·- 1' /C} __ -?: .. _ .o- ,:]_ _ _ L 3e> .J:i ---- -~ J~__!t~~J_ 6 Z?._ 

15 6 I_Q~ --·--·---·-·- /_/}_ --~---- -~- .!~~.L~!IQ -~-- _ _ b .. ~9- -I· . --! .. ---r :?9_JL-W 1 70 . 
y t 06 t I a{_ -4--- .. k-<2. , __ .:;:::-,_/ - ~£lt§'?l2. t - u --' • ~- '-~ J IV t - • l -. ;.st1 j;S~P : §'/ _ 
__u --~ o ~---J. Io +_ ;2_+~--- '.7 :r_J__ , __ j_ i_.b J t.'4:?.J flll_j_ _j~+~-:..zo 

l b oGq,un_~_ : /_~ -<~ ~~.s- ~ ~-~ ~j ___ _ _ _J_ __ -~-l-2a?.~.N ~- ___ -~ \-+~o ~-~-'_?o_ 
17! ab'f!P~~----i /~i--5 :j · ~~ ~~t .- ·--±J~ -~-i P---~ .iY-~·- · -· .. L@J/@~_.-?'_t?_ 
19 () 11 uo --i- ~~::.~--3--· -.- ------r-- \- ·- ----o 1 1 1/t' ' ~ · 70 ~ . 1 ----[-2 - ~ -- -·--- .3~ Al:!2J - -1_--+L L ·l..c&'_W/1 _,__ r·-. _ _j_ L'_~ --- ----
20 r-~..n. u _ ____ 

1

/JL ;L_ -~-- _!_~- A222j-~ \-if-J--~ -l /~-L~L _L_ .0DJ/~j_sv 
21 

1 
~_1 l/v _____ t-~ _ _/__. /~_,3 ~~ 1.. -rrt-+-L _ LJ:v_tL~-- +-! ~-J--?~_T?~--''t _ _g_'Z~~;~ ::=~=~--r~~j:~~- ::: tiJr~-c 'J/_f\ J :+~+~J. -,A- -I ~-r~ ~ ~(5 

T , "J -.~~ f~--+-- I -r - --·cL_( __ 
_ ___J_ _ _ _ ____ ,_L,__ __ _ ___ L ___ L __ _j_ ____ l __ J_ 1 I ___ _ 

RE:-!..;RKS: Fe , ~-i; , r..~ , ;:::-<! Ti re ror:: .::d in 7. , :~11 o thtr tl.::?~:r. t ;, rc: nvt: i: .. :- 't.o!l<.~ .:· , r ,;· :t,~ in Lh <" 
~ e r i l s l , r;. I . 0 . 5, 0 . 3 , 0 . 2 , 0 . l 5 , rJ. 1 , <: L c . 
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F LUl :'\0 ~ -l'if9 - £) 
( 

'' l.J t .. ~I' .&. I~"'. • f1 ('( ( y - ... . ... .. . -- . . , - ~· ., I --·-
Tr\(; 

' t\('1. FIELD t\0. La Nu 1\b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 
~ 

1 /I ll W - 1 N Ill /J ~a N - - ;\( 3o IJ ~ - - :2()0 N_ ~0 ;'\/ 7o 
2 iAI6·o.5~q '1-- !I / /l/ )Sf) IV - - I 3o / ~co - - 300 ( / 5' / :2..0 

;V I tl ~(I{) IV 3o ./00 ~ / 0 /0 
J - - i I - . -- ,-.P..S. lq? - -
4 a£G q..J_ c::?O N so / S - - /S )_ - - ;o-o /.:) ?a 
5 05'7 ICt< L \ /II / CO Jt) - - \ 3 o /.50 - - 3:x:> \ ..<.o \ 7t1 
6 058_ ct\. ,...20 /!J 7 0 .<.o - - \ ;<a L - - /$ /0 \ /Vti 
7 oS9 '1'1 ,<o /0 7~ / Q - - /S /t:O - - lJ.ro \ .;(o \ /00 

8 oc.o I '1~ J{ / 0 70 /0 - - .;J.() J:J?) - - 3o? /.::r '/?) 

9 OC.I qC, , /I} J L 7~ L - - I :2..0 I Ito - d?aJ /S /CO I -
1() ~dtJU L. I N 71.? /S' - - 7 /S" /50 - - /SV /s- ltb+-
11 o&3lto l AI I AI /6?J L - - 7 3o I ZOJ - - &:o /:) J 67) 1 

0(,~ l't>'\ It/ 
I 

I\/ 3:::o N I 3o I ·~- - ~ { .3o l ~ - - - /.5 -

13 o«i lo.(. d=al ' i/ /tJO - - 3o /(7-. .1 - - 3:::c) j{) '¥ /o-
-

1~ dtt:,I0)1 4.; N soo /II l.;<c> /a:J - - ..h ,;l.() L JIXJ I 
,, I ~1d.=i N /..SV '-- 3t") \ /~ - - 3tXJ ;:l.D AI 7o ' 
li "'q' I '01 '\:[· AI \ . 1._ )nt? ;21) T 3o /5TJ - - · 3~ :Z,D . /II' /aJ i -
17 J o<V lOS\ ("\ -~ _j _tf //11:) /II \ $(:) Jv - - ~ 10 ;../ I / 0 I 

i '-" I I 

/a? I /tJ \ I ~ lso N !A5V ' J!i=:l t9~---· ~(/ i i 3o -~ 
~ 1 - . i..:?Q:) I 

_1..::_ o7ci_\_~ __ j_d I __ I IV /0 /6 
1 

3o ---. 
- '~ lc20 ;J l 30 ' 3eO I -

20 : a_z:~j tLI TNT I I.Q_ ...&Q/11 ~ 
·- --·--

~~~ -+ 3o t1 L.m._' -=-~-

21 I cn ,lt-v lo<'o J I.JL s- /0 .20 I ~---~ ,..,o~ N 1/m • 
22 _.Q_7~\t;y--- j:<Q_ - u /0 

I a.e> I~ I ;:{() L - /SD I ~0 N /CO, 

2 3 0 "' f{ --r-_Q__,~ ,.LIL .su /~ .J/ 'J/ v/ ----t-· 
.;z,o &; - /.SO -o '- 7C> ' - ""-., , I . - 1- - I ..- I 

-~ I - j 

......-.1·· - . 
RE:·:.~RKS: (; "'G!·~..,t r L!.<H1 lOX , cr ~=- ~ :.J~ c r t han \·alu<.! sl!O\·.n . :J=i\cl c! l t·<.tcd a:: limit: of <;,l,c..lion, vr Cl \'<ll u" sho1.n . 

E = lf'ltrrf <:rc·r.c c- . L~De::t ec t <:d , but bclo\" lirr.il of de t e r mination , or b t·l~"~ \•' v.3ll:<: 
- ~ :\c t lccl-:("! : <, r . sbJ• .... . 

,., "' li!:: ua 1 L m j t s u [ de L <.! r m i 11.1 L i c• 1. s d u th> L ;1 1> 1 >l y d u'' t '' u:; ~· t C 
'-• ~~ 1... ~ .. \. io."-'-t:tllquc . 
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•• - · ( sEmQi:AXT ITArrvc sm:TROGRAPnrc ,\KALYs rs - FIELD scRvrccs srccr r m: / ( j_ 
E'!LN NO. ;J - /90 """ 0 6 Ste p D . C . J\cc REQUE STED BY ___ f{_L.B-a.!: .. -~.n:_LlL_/_"IJX·\'11'E~_£.r, 'bi5' 
~PORT ~0. r//}1 - !tJ t:J(_, . SI!EE1 rl 
--~~~-l-'Tm-~o.-- ... '!Z··r, ,-:-:1. caT TJ·, ~m- A~ --xs- - l\u----n----- Ba _ __ ile---i~l.---c<r--c0- cr .. u 

_r__f-tu!!iLj_J1!-!_~Lo_~-Z I ·?J/flZI l'f_ -- _ ~.b_- 1 /S~_fil~-~JL_jsz,~J!;;-p 
-~ AIG- o7~ r---------j _;z_j!~ :?l-~_z :~~~ -~ _ _ _ __ _ ~.-i 6: i-t+--_ . ~ /~---r;::-~ - -~ -

. --: ~1-;r---.. ---~~-;:s:-r:ft-.ff:'-- --L- -- 63 ~t''-r,'-r --, --! -7 fAi~--r a; 
---------t-"::-- ~---=-r----r-:_ ~-- -, - --~L-r - --~-- -----r----

_s_ .-023.. -~ --------- ------t.tR:-J.i.:·:s _+.:..3 __ J !_.::> _ _J:._ , _ • _ ~~,z~:l::qL, __ _ L_ -V4L,5VJ_ ~-

-;-+ =~==~~ l--~ft~ :0{_-- -~ - ~+::t ~-=- -f- _' ; t~T~~ 
s *2.. ----12- L ·L ,3 _ L _-?l5_~-~- ! i ~A~-o I_Q.~-
9 o 'li __ ____ ___ 

1
]_ L~ -~-~- ._2__ Z'tO _L_ _ _ _§()__ A{;Ql-?'-f _ __ ___ _-;z /~--=t~(?_ 

1 p ~tl __ __ ,:.)' , ,:>- A _t_~ bTl ~+~t.,L -l-2-r_2Q___ 

,, --~---- ---- __ --7-- -~ __ ..z._ ";L ~ N ~ .:w _L _j _p,:?_ iZ2J. so __ 
1 1 _a. 85 - - ------- /0 :2. ~ .-5 I<W ~)(_ ~ _!~ L, I - I.;<() 7?!?_ l so-

" ----- -~-_1/-tL --~-:.::r,-.2. _ ":;,-~~ -~~- _ -"'.0+~ _L_H- --~ - --!L-DL?c:>-~ 
_.!2 _ o s9 -·¥- - -7--~--~-.;;;-.3----~-- !-~-:-~~-t-M __ _Lh_.L~L~l ----L __ .J..-!.~~-ZZ2 _!~Ci· _ 
l4---_Q'i~ 4---+-1-=t/,~_ILZ --f-'3- 4W.!--f-i-~r __ _l_§?.?_j.!?~!-~ ~- . -----~ -+..<o~-~~~~-

..ll-f- O'j f I ----- - ·---1 ~i-_t.:~_,3_~ __ ,3 _$'~-+ I- - -~J~~-{ -~-~--- .. - 1 -+-Z-~/.¢_~-~"?2-

-----, ____ ______ ~""'~_,_=- - --t=~ ·;s- ~--j .JL -- -+J -cZ0-12----~---~~-r-- rjb-1-----
" ' IUt t/0 . 3 j ~- ~;:, jj5 ___N~--- -1-:;z, ~~-t1'J__:t_ f/5--(~-"- .s-o-
ELo_<t ~!=-- ------ l ;o+ 3-Txi-.v----i/aii~- -- + t J_3o- (5:a:> l L -~----~-·- -r-~fiilT70- -
:l ~7-~-~~=~=~~r£r[u=-e=f_UJJ{-- , ii~~-3Q~=~ll tiqh¢va?_I~'ii_ 

__________ _j___ _ ___ -~r_L __ _L ___ l ___ .L , , _j ____ L __ 
REN.ARKS: F<! , N; •., C-" , ;:-c Ti r c:1, crtc:d in "/, , .:tl} o the: r tlc.rn~nts r c·p o rt ccl in ppm . Result s :1r, t·,,p,:t,,l i:< Lih' 

s e r i l' s 1 , r; . I , 0 . 5 , 0 . 3 , 0 . 2 , 0 . 1 5 , 0 . l , c L c . 
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( 
F Ill'' :\0 . ~- /9t?- D 

( 

- f 
l'Ll V~' &. l~,. • , ,., r-- ~- ... ......... ., -r~_L_---""' ' ' -· ·- •. - . -

TAG 
t\(1 . FlELD t\0 . La No ~b l\i Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

I 

VII-I It! AI N -'?o ;( N X> AI :2cv - 3:o AI 3o IV /C,V l /Ill - - -. 
2 AI6 -o 7( II( .;20 I IV so /0 - - I NJ / /60 - - 1/SO ( ~ If /Oc: • 

L I L 6CJ ff .:lo I /00 _IJ6V I JQ IV J ()71 n<o - - - /00 

4 tJ7'i Ill :Z.Q_ JV .so /b - - ~ /00 - - ,;s-o \ .;J.o tl / vc:J 
5 ()7? ll~ olD l }1/_ 76 /s- - - 5<0 \ /CO - - 3a) \ .:<o N /C:O 

6 oso llC( ~0 AI so /5"" - - /S,... \ /LV - - /.57) ~0 /{ 70 
7 081 1'1...1) L ' AI 70 -<.0 d<.O ' /CO ~ 

I ~0 L 7 0 - - - -

' 8 c:>&'~ 11.-l 3o /0 .:::;:; .;1.0 - - :lo /~0 - - / 50 3:, AI / ()() 
j 

' 9 0~3 l\1..."l... 3o L ;;t? ~ - - ~ Ia? - - ~ :CD N /a::J 
lO tJ BY. l 'L(j') L A/ ~() 3() - - I ;(() / tXJ - - ISO I ..(a }../ )50 

· u CiR¢ l"'L~ L_ AI /CO /.::} - - I 3o ;a> - - .2M ~ /II /SO 
l ~ 08, It:( /\1 /t/ 6() /0 I 3::> j ~ i:2.m I ~0 N /C6 - - - -
lJ os7 \l..l, ~ . IV # 70 /0 - - 3:::> -_l Xz> - - :<co -<o N :;.oo 
1 ~ o&>sl lt..l ,v ;J I{ N 5?) /0 - - 3o I /~ - - ~00 .2z:> AI /C() t 

15 o~~ l ps v i _~~.) \ N 7t/ dZO 3o I l..:2a:> /50 \ 3o /v l;a;, - - - -
16 _oq_ol Ll..\ r St ~ N 7(') /7> - - 1...<6 /~ - - .2£0 \ d2o '- /W' 
17 ncH I ~ \!:;- _l_A! .s-o /'0 - - \ ~D L - - l/-2> \ ~o /'J l /.5C, I 

18 I Q~~ I~L I JJ 00 . \ -\---
'--I 

M \ L :L() dO I I 1 - /II ]ISO : - - --+--~- j}50 I i .XO 
,. I ~~3

1

m- _ !0 I # 50 /() - - ~ ..l:l? - . - j/~ I .,.?IJ _lL 1/a:? 
2 0 I ~Cji.f I~~ /(/ I N //) /{) - - 3:::> \ ~ ~ ~~x - /r:r_ II !a <= . 

~+-=--~ l.:2o 21 CC/5 r~4 L I t ! /co /0 - - :<.o AI ll5tJ i . 
22 0 '1(. 1.3{ 1i_ if AI 

/to . L - - ~- /$0 - - C) c£0 N /.s"() ; ·-
~ 

"'-- it! I :if};--23 OCJ? l~lP - N 50 ;s- \.f/ /5'" --<oo - - l/.s7i .J/ /a 
l -I I 

?' I - 4 - I 

RE~~RKS: G ~ Grc~L t r Lhun 10%, or grtate r t han value shown . ~=~ol d~L0c l cd a~ limit of dLt~ction, or al value sho~n . 
H = I nu:rf0rcncc . 1.--DC;Lr>ct ... d , but bLl01.; li mit o[ dctt.r::.~:~~,ti~.:. , or b, },'l\ volt: -. 
- = 1\ol l oo ked fo r. shc 1m . 

'' l'. 1 l 1 i :n i t s o [ de L<~ r m i n;Jt i c r. s do no t a h : y d lll' t : ":; 0 ~.. :: 
dil t:Lic,n L.;.d:niqu..: . 101 



SEMIQCAXTITATlVE 

FIUI :-\0. :J-19/-D 6 Ste p D. C. ,\r..: 

I 8 

9 

10 

REl'lARKS: F<:, N;•,, (.,, <;;-.<! '[) rq.e;rt"<.l in'·· :J]' otlH:r cl<:tn~nt:, r<:rortct• i1. P!H:: . J,~sulls .;r, l"<'l'lrt._l ::1 •·l•' 
scri,•!• !. 'J.7, 0 5, Q . ;, 0.2, 0 . 15, 0.l , <:tc . 

( 
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( 
F ILl'l :'-iO Ql. - /9; - o 
L' I.# o ..., I~ .. o • " o I • { r f ' ~ ... ~ --- ~-- . - ~ ... -

Tr\C: 
N0. FIELD 1\0 . La l'lo t\b Ni Pb Pd Pt Sh Sc Sn Sr Tc u I v 'W y Zn Zr j 

1 /Ill w-; AI AI N 7/J Jl - - ~I 3 o IV .:zco - - .:to !I .3h )!/ /tlJ 
.... IA.t6 ··Cf: 131 ,:2t; I N £ so ~·D - - I ~ /_ ~ - - /oV I 2..o AI M 

ro I 1'1 ..5!) /0 
I 

2CO /.!)7:> c2C> JJ l.to j .Qrtr l~~ .... ·,, - - /s- - -
:0 N 67) /S - \ 2.()() ~ · )/ £(1:) 4 j~/) l~C. - - "\.-0 - - Joo 

l~ 
....., 

\ \ N 5 /01 .30 \ ;o 7t:> ,Zl) - - &:> L - - 3oo 6Z) /..50 -
6 /~'J- l--t( ~ L ..so .;{() - - \ ~0 \ L - - .:ao \ ;;{() }./ /.::ZJ I 

7 J() 3 L{L L \ N 30 I S':_ - - .;;a \ L - - /~ c<o '~o.t /00 

8 L~lf_ 141 L }/ 6l} /0 - - :2.0 ;.:;-o - - ...7a:' d<..O jt( /~ 
9 Jt;,{ l~ '- AI 67:.> /6- - - 3o ~ - - .3oo ..zo Jl( /50 

10 ID~ t{{ :J.o /() ·SO /0 - - ~1n :zoo - - 2a:> ~ L_ /6[) 
11 LCJ'l l ~\. ~D N 3o /.:;) I J -XC> I ~~- )./ 

I 
- - :<o - - /SV J/'£ I 

I ~ / 0<'1 i I <11 IJ I J\1 I Ill 7tJ '- I 3o I 5tX> .;2.0::) I .20 IV /U? - - - -

" 1 tYI t.fa ::;r ~~ ;:1 JO() AL - - I ~ ./ ~ - - 3Q:) 3o )/ JtX) l 
1!. 110 i l~ ~ ""-0 . 3o ;m L - 3o 3co - - .7-oo 3o N' 100 ! 

:: ~:~ ~:~~ i ~l I ;~ /.St) /0 - .;?Q Ett::> - - .zoo .zo. AI ...?aJ ! 
/50 N - 3o :<aJ - - I ,Xo \ ..Z0 .AI 7tJ ' 

1 7 113 ~~~ \ _l,c~ :<co AI - ~ \ L _ _ 3a:> \ c:<o .It / 170 t 

1a j_/4;~ L l ; o 3:> ~ - \ /0 
I I +--~- · 

It! em 1 ±ra:J +t ~ /0() / 0 
19 .ll5_~5:.4 ____ -_%-~ _( N ~ /() - \ -!J7J JV' 170 . ,~- ~-=- ~~ L /0 

_fi!.__L_L , c, ;zr _ i L so c2D - ~ \ 1;1$) - ..:J.Zco f ...b N !&:> ~---
_2 1 /1 7 )flo 2{)_ )/ /0 ' 1',. l;co I~: 6ZJ _ iZO I /a:J - -~ """' 
22 1!'1 ,-{7 ·- «-D__ _ !Lt> /C,O /.=>- - 3o l ISO - - ~ I ClO A.l 1:58. 
23 J 19 1:{8 ~D 'V _LO 76 .:z.o - \J/ e2.0 . -...J/~ ~00 - - 1..2M \// tZO _jf. ~ i -----1 
? • I - 4 

' RErk\RKS . G =- Gre.:Jtl r Uwn 10%, cr grr:ate r than \'Jluc sho\·:n . ::=i\cL d<:tl <..ted a:: limit ct: c:~tlcti0n, t~- ,.t valu..: shc\,n . 
I!= ll"'ter:c.rer:ct". l=D•_trct•_r·, h• t '"'11'" li·· • • '· •·• •• • . o r bl-1.:'1' va~t:-
- = 1\ot 1 okc.c fc..r . she,•.:;~ . 

,": = l' :-; • <3 1 1 . - i '- l•vl d:'l' •) l:\.i.\. t .... ~..~c (: 
dilutinn technique . 
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S E1:IQL"A~:T I1AT IVE 

::'ILt-1 ~0 . 

I 1 

RE:·t~RKS: t!.:, :-li', , C~, ;::-::! Ti rt!pOrt:,c.! in%, .1ll otht-r E:lc.::Jt.:nt<: rc·rortcd it' ~fl!ll . R,•sults .11"<' r,'pC'rt<.·d i;- the> 
seri.·:; I, 'J.~, 0 5, 0 . 1, 0.2, 0 . 15, 1).1, <.:tc . 
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F ILN :\0 . :t -/9;. -.0 
REPORT i'W .. ltd/ - Lt?O ' 

·' -
Ai':ALYS'l ,J: ;f/lo TO~/\ A 

l 
She e t •.:2 

TAG 
No . FlELF) t\0 . La ~lo I Nb I Ni Pb I Pd IPt I Sb I Sc I Sn Sr ITe I U I V I W I Y Zn I Zr 

N I AI IN I 70 I N 1- 1- IALI_g;_l I'Ll~ 1-1-1-miN I.!b I AI, l!a? W-I jjj/ 

2 !An>-t-'lll~q L / N 5-tJ / S" - - 7 /o Z /SO - -1/60 .;:.o 7 /sul 
s tj/ l~:.o L L ? t:J /S _ _ .:<o 

7 
/oo _ - 1~ ;lo ;lcoi 

-1--..J.J 

4 1.,l tlc 1 v..,, .zo L .5~ L _ _ ~o ~ _ _ I ,:;oo /o / !;7) 

s 1~1 \\.,'1.- J! Jv l }'/ c::lO JV - - l '3o \ .?a:> - - 1-<co \ P20 \ /~ 
6 I /..2¢11 ~.?~ ~ IN l \ I JV l/tt' I Af l- l- I\ l3o I \ l~co l -l -l3oo l\l:ilo I \ I 7 0 j 
7 /_j.A1 tt..4 ~ I'J/-1 \ -I 1Y f ?o 1-/'J -1 ~ 1- I \ l3o I \ 1 .~ I -I - lsw I I IOZ> I \ l /tt~ 

! 8 I.:U I I\,~ 1' I -N I \ l N I A?o I~/ I - 1- I I l3o I \I/~ I -I -1 Zi?o I I l .,i~ I \ !30 I 
9 ; ;2 71 \\,1. ~ . I AI I l I N I 3ro I AI I - 1- I I ISl) I II ~ I - I -I e7a> I I I 3o I I I leo 

10 ;~s I 1 '/ I · L I I I N I 6V I ;6 I - 1- I I l.;;>o I I I /t/ I - I - I /SO I I 1/.r I I 1/..m 
11 1:; 91 -z.. 'V I L I I I / IJ I sD I /S I - 1- I I I ~o I I I L I -I -I /o?J 1/ I cU> I I I~ i 
1 ~ r?o! 3 1 _/1/_l_l__J~- _I _!>{! J~o I - 1- I I I cZo I I I /{)() I - I - I2CV If I ::1c; I I I /~ 
13 4-
1!. j,n.!{ 
J2_j__L 3J !~ : 
16 I /?~1 
17 1 s£1¥ <::5 -;.; 50 /O - - \ 3o \ L - - <q, ' .!¢ AI ~ ' 

:SC -·- r · • ·· ,- ~ I 

18 lK)i ~ ~ I -j N 60 ' -"" - - . I ;;?c. \ /tV T-! - ~.<a; 1.zo IV !/51}. 
19 1?7 ~~-- _i:_ _ _J I /0 PO r20 - - 1 3c _\ /00 ~T_1-:?~ L -Go _Ll/ !/S5 : __ 
20 I ~ 8' tl ·-f-A/ 1 Jtl -~ L - - ..20 1/CO - - l..tm /S A/ l/.s'"0_1 -

21 I 13? t-v L i N 6'0 1.... - - :20 L - - ..<'a:> J i3o )/ lc2C6 . - . +--= -
/41 1?> L : J(J ..b7J l/0- - - , 3o L - - l~v ? 1..;'0 AI ~co 
111·1 14 --~-· -~~ L ?0 /0 - - ,~·· 8:Q Y fi7 - - c:o1CO f.J! /s- 1M /.:>Z> i 
_ I T - - c _ - -1 ~ 

22 

23 

24 
REt-lARKS: G = GreaL <r Llwn 107. , vr gr"atc r t han vJiu ~ s hO\~n . X=i\oL cl<:Lc.:c..ted a:: limit of dt>t<:ction, vr a t va lul. sho\,· r. . 

I! = Int 0rf~.rer.ce . L=De:t ecte:d , but be1o\v li mit of dctl:rmination , or bl•lo\v \' ah:<: 
- = ::vt l ::.o~·.ul ~ l. r . sl · .... . 

"'=lisnal J : :-its of detl'rmin<Jtil r.s do not apply t!u~· t~' u::-:0 <:~ 

d i I u~ i em techniqu0 . 
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nu-; t\0 . ~ -; - F 
~FORT 1':0 . lt.IJ1:::..Lt2_t (, _____ . . 
---rAG~ F l t:T.Di\:0. ~·{, i'l~lo CaT. T1·:, !'ln 1\~ 

- ----- --- ---r-----r~---r·----=--r- -
2_+-_lf-'+-------·-- - -i-2~_.:_7 ~-~~--- L3_ 

_o ~- ~"~i-----fLt2 ___ /.~~+~ . 3 

-;-t- ~ --==--=r~ ~s- 1 
'}!: :J ;;;;__ - LQ_ .?«l'.tt-~ - ~l' I~ l _ _02_ 

11"1 . _J~---- ;,:J _.,s- ,.2- ~ . _s JSO - - - ~ - -!-:; 1 7~-+---o~-
1 l I ;n_-+----!41-- 7 j ;z_ ';z_ za;, L / a? t:t. - l I ?a;< __ l So_ 

1<? -~---~----· __ .l£2 _ _/:_~ -· J __ ~~-~ I _/0 /.S7J . -·-1-- _t /Q_j__z~j_ 3 o_ _ 

:~I ~~1'~-----~-----l;~ ,-;?ri·-f_~ jf~r-At 1 f-i;~ 4 -r -t ---f~~ ;s o I ;; 
-~-- - --~-- - -, -iOt·~J-.5 - lj "------tA' --1-J-' -I ;;::; 1-<>-b jPI ' -! --l- -l ~T3o-

16 +-~ -------i:Ll·--~]~;=--r~~---~-- ~~ ~ li-TI_---- --~ --;- --(~--- - --~--u+ ---t -~~T~ -!-s:o 

--;;;I L>:E I -3;-- i ~},-;:s--:.z #, ~~-¥ K--- - >OT:a-;;;1-AL-f -- r c-:1(;1 T;&;-;- :.2o-

~~-t--·- -------·- -·-[ -1-;:si-~-- --Jt~r01~j@Lf ,--- --.-- - 16il9_,}/_ l - t t-t~--~ _f~-: -70-~------- - - /.fJ _ _l ____ _ _ i ___ z_ ___ 0 _ --~---~-,--+ _6_?5._1--·---t-i ll -+--. . 

-1~t--·---- - ,JL>J _L_i_2_ ' 3.:. ~t_L _ _L l ' l.sv . ?PO L I I 

-~J ___ j~~--J __ ______ lft~~-1 ~~i;+w~ ~-t-~-~~-~~rtll_l_l __ i /;-b-T/t? __ _ 
:1-- ~~3 I ___ -=~-=~-t-: -t~i·_:t~t= j~~f~tJ~~-P ~ r-r~-r~ -_ 
RH1!-.RKS : F" , t·i)'., C.:: , <::-.c Ti rer;c rtc,c! i n% , <1l l oth12r C; l C:m<::n t s r er.ot· t ed i n ppm . Resulls nrc rcpt'ltdi i n Llw 

s C! r i "; 1 , f; . 7 , 0 . 5 , () . :; , 0 . 2 , 0 . l 5 , rJ • l , " l c . 
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FIL:' :\0 . J. -/ - E 
( 

1.'- l...O. ...... .. 4- .. .. • Ql,#f. £6! ....... ~ . - . . - - - - -- - . . . 
TA(; I \.J 1\Q . fiELD t\0 . La ~!o :-;b Xi Pb Pd Pt Sb Sc Sn Sr T e u v y Zn Zr 

l / Ill W-t /II /l. )../ ?0 /V' - - Ill ~ Jl 2£X> - - 3::t:J tl :zo II /CO 

2 ATf~-J/Jj, r< /a:> / /II so /,~ - - I ~:> I L - - /SO / 3o N /aJ 

.> .J J.f..~ ~(, L Ill s-o ,;2.0 :..~ I )CO - '~ ~ AI /~I - - -
. 4 I# l'"l o2..() L 70 /~ - - ~0 I_ - - .:?cv 3o N /CO 

5 l~t-5 r~ L N 70 / 5"" - - ..2.<) L - - .2c:o \ ;;:<_() N J()() 

6 I~L I Ci L \ N 51:) /~ - - \ .Jb 3tr; - - 7-Q;) \ ~ IV / 00 
7 147 ~ AI J,j /tz') N - - \ 3o ~() - - ~ /0 N / 00 

8 N'd I'Ll L L 3o /6 \ 3o ' s~ .xo 3o N / 00 - - - -
I 9 Ufj '1,..'2- N N /0 /e- - - 36 360 - - ~ ..:<'o '- /~ , 

AI AI .?a:> N lO IS'O 1.:~ ~ L - - 3o - - .<a:> -0 50 
ll 15'1 L-J # AI 3o L - - 3o ..:?a? - - .:Za::; c2o N ?o 1 

l :: J£''). :..,__,1' ~ jJ AI c:26 L - - I 3 G 3oo - - 0'0:5 I /6 AI 71J 
13 !SJ 1...<. ~ AI I AI ;)7) /S - - 7 3o I 3~ - - .?co I .<() II 7o I 
1!. I i2_J/ ! :1'1 ~ >v . I -

I 70 I AI 3o L - - 3o 3oo - -~ e<.o A/ 
1s I g£ 1-& ~ - I Nl ;I 50 JJ r 3a 3a;::> Sa::=> ' <!o ;,/ !7a I - - -
16 ,s-c. I 1>1 ;:._ A/ i.J .:z...o i_ - - 3o 3'a;:) - - 3aJ ..:'26 -AI ?t? i 
1 7 157 1,.o 'V 111 l /\1' 70 ~0 - - 3b ..<co - - sa:> t ~ i/ 170 
1a I l f'D I :1.L L \ IAf :50 JJ - - \ .2o _ ~-.?co++ i:?ro \ 3o # w~Y - -

l ~ I /S'f ? t..- I o2.o \ I ~~ /to ';;;- <>2o 
I 

- - ---\-1-~- _:_ :-i&O 1_1 .:26 NV¢; 
~ \l /0 ~D \ ·-

AI I;~ i 21) . t~o :n ?6 - - e:<o /00 - !/50 :::<'0 
21 /6 1 ~ .; IV I;,; 2a> N' - \ 3o /5q_ .3'co /s- 'tl 7~ l - --- -- ,-- . -- ·- . 
22 ____m_ ~< ;Zo -w /() 3o L - - /~ r~ - - /6(;;/ I /0 Jl/ ..m : - -/ /') '\1., /<5.':-:JZ ::d --,.--
2J 1'3 3 ~ ot:.o so I S - - - - I~ v~ .::20 /{ ~ ~ -- --
24 - - - - ! I 

RErlARKS: G "' Gr ea l ~ r Llwn 10/,. , c r ~;: r <:a t e r t han \'alue sho1,11.~i= i\o L de: Le:<. Lc d a :: limi t of d ~,. l (: ction , vr tlt value s hc\,t~ . 
l!:: Int t rf C: r ence> . L--Dt Lec u -d , hul h ... loh 1 i~·il , ~ cclc-r~it'::t i...t: , o r b<'l,'\v \':il ~.;:: 
- = t\o t l ooked f o r . s h( I·Jn . 

~·: l':-.. n1 l 1·~ri t s of dPt(-rmit~\.: t !'- :.2 t!"' :~ .. ~ ~:i : :y d ut."' t ....... ~ \." <.:: 
diluL i o n t<.: c hnique . 107 



SENIQi.:AXTIT,\TIVE S PECTROGRAPHIC ,\K.\LYSIS - FIELD SERVICES SECTIOI~ \ 

E'IU! t'\0 . J. -1)..-t- 6 Step D. c. Arc . REQUESTED BY _ _ ~_8cu.v_tt/y' _____ DATE__5A9A.f/ 

~PORT JlO . HM -l~f-~--·-~ - ~ ......,---- _______________ , ________ _____ jiiEF}_2_! 
TAG 1\0 . FlE ,i) t\v , h.>t. ,·!,.:t. Cal. T1 ··, lln A'f. tiS Au B Ba Be Bi Cd C0 Gr .~u 

4-m-!il:+_w-t __ +··d~ -t_z-t .~lf~~ fd-N lv'l-~~¥~1\1' L~t_[;~ 1!@ 
_2 ~tG-u;~J- 1 ________ ~~t2_

1
! _L __ l-~~ '-?rl-~ ~--- __ .... +za.-f~~1_L_f'-- __ I -+~-/.Y.Q .. ! ... 7~_ 

-4 ~ 7~.Lf---------t2--·-/7-T!~~-~ ~~~ =~-f- :P !Zo-+-1-- --~ --! ~ +~+ ;d -
1 ---------t-Z- -----r----- -· ~_J_ ---~_L-r --r-- ~--~----+----

5 , !C!.Ll __ ___ __ ____ -+ -~t2-l ... L''s:~~cZ.::.- ..!3.. / qco -~-' §:C?~_Qm_~ _L- 1 _ __L_ ~...7-(-:?0 _,_zo_ 
6 1 ;, <a 1 I o- 'f ' 11 ,3 ~ L . .._--/\ ..:7-zx,~ I ~- . /so ! v-c; 

-~,_ I Q_ =~ ~r~~~t~lf :"-= - 5~_f3:_lliT- i= ~f-;:1~ 
9 : • . - J - , . - - ..., ~ I - I . , I ..., - I - -l 

10 ;--------~:5-=3 .~~ /==-t _&J-51:>+~tl -~ __ G(~c2aQ~ ~-~-

ll'f _&_ __ . - / C?_ _._::,-_ _y~ ,.1_ /at?. _;zo / cJO A"f j =t~±~ J_ ..5~--~~: ----/.::> 4~- ;z__ , / dOO L. 3o ~- · l .b ~-_c_=_ 
. ~ -~----- ---- .~~.-~-- -'f "~-r@:> !-# . _;~-t~ , -r ----!-- _, __ I~ I <SZ' 

-.Zt:!2_.tA. -- ---- -- ..J - --- j .. 

l6T L7'i! r------t~+:i-+~---~-:;=~ j N - - _' __ s_~_;?P--1 -Nf -+·Th-r.~:-~- -~.s-o;-i-7o·· 
17 1 71 , -----r;76_:_~--r3--t~:5-- /ca:>- , fl--~. -- ,·-· ·-~~--J~--t-~1 "~' · -··--r - t~T:~~;;:-so-
~~ _jjD I ---·-t/s=l--,Tr91 s 1/$r4- --- 3· -.zo-T6~-1..u.+·- ---r- -· : ,i;·Tsco:- ;;;o-

*
-~~-t- -·----------·-r;o-r 3--~-s-:.-J~J~~;iii>-Lr-. ·- --kL) .. 1.:7a? _B_Aj_._: - · t --t :?o ~ ;;,: .. -6~ 

_j~-------·-1 -~-t-- --i----~:-i /$V~J.L - -L Vet:; -;t- ~-- ·hsvf,ia)-: Si:5 -
21

1 
1~4-==-~~=--=~~+fJ l_p- ~ -1-:---~fr1·.-z-l-7o--~1t!t--!l-'?Di/ct~~-;a:> 

----- --r-i-------+- - ----- - --------- --1 ~~ ::...~ ·- r---
24 ---- --- ----- _ _l___ - ____ L_ -- _L __ __L~ __ l __ __ L I I _j _______ _ 
RENARKS: Fl: , 1'-11. , C-;, ~~.d Tj rcr,ort<:d in% , <Jll otlH:r <: l c.ments r eported in ppm . Rcsulls <ll'c' r cpo rLc·d in Llw 

s c r i l' s l , r; . I , 0. 5 , 0 . 3 , 0 . 2, 0 . I 5 , 0 . l , c: L c . 
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;;l-;}.. -E ' 
n r..ru r'\ 1 1"'-'. l7 l'l -- £ VV C"" '" ........... . , .. ..... . . - .. - ··--- .. 

TA(; 
Zn I Zr I Nc> . FIELD ~0 . La No Kb Ni Pb Pd Pt Sb Sc Sn Sr Tc u v w y 

W - 1 J\1 -IV lv /0 JJ /11 AI IAI N ' 
1 /Ill - - 3a .,2a:) - - ~ ~ /&o 

I 

7/J I I I .3o I 2 .AT<:.-It# /Q. oV c:2-0 - - :2o _Jd_ L - - ::ZQ::> / :5(5 

L Jtl 50 ~ :zo N L - l ~a::J I 
o1o /CO I j _j£5 - - -...___ 

4 Itt. '"m L o-o /S - - ~0 AI L - - I~ 3:? )57/ 

5 /(7 !5b )0 77) /S - - \ oZ6 /0 //)() - - ;2£0 :zo /~ 

6 l~<i L \ N .50 / 6'" - - /6- jJ L - - /Si!:) \ d1.6 \ /SC 

7 It 'I L \ / D .~-o 10 - - \ 02o N J«J - - --2CO 2n \ <;da:J 
. 8 /1() IV AI ../.cL> /~ - - 30 AI 3a? - - h :zo /oo 

: 9 17/ !i IV /II 70 /tl - - ...Jo J.! 2(;0 - - 3co A So leo 

10 1'7~ ; il AI /a:> /( - - j .3::> JJ /50 - - 3oo e2C; j 7~ 

11 !73 ~- Ill ) )./ 70 N - - ,3:, AI /.:5() - - ~ I lo I 7 0 1 

1 ~ 1M ~ A{ AI ;Sec; N ~ )./ /~ 3 ' .. ~0 50 - - - - co 
:u !7.5' 

\J 
J..l 7 N 7?5 AI 3o 

.}\, 
.Za> ~a? t:>o I 7t) - - - -

16 17C I ~ 'II AI /a;, /o - - .,.2(} >J /C!;> - -~ : j,..2o I AX) 
15 177 1 I .AI IV 70 I t! - - .2o II /to - - .?oo /s 3::::> ' 
16 /7S I At -#- /~ AI 3o ~ /6tl - ?co \ 3o ~" -
17 171 if -#- /.:st5 AI \ 54 11 ~-4_ - - ~\ c2C) 13o 
18 N \ I ;.; /CO N .\ .5V ~ -

'-- f-- 1 - ! 
/?>0 - i '!CCJ l 1 I -5b l 70 1 

1 Af \ l A! \ 7l -r-~ 
19 Jg/ /b-o L 3o ~ _ - ~~ ~ ~ I \ l/Cc, 

/<6~ -=tAl AI Jtl 
r-- ~ --

20 V.56 3o J /67) - - 3~~ -Vs f-<o::> ' ·-· 
21 ;g1 AI I ~~ /00 AI 3o fil L - - Sa:> .:20 ~~ i 

)/ I N 3o .N ~-
r-- -· 

22 19.,. /57) )t/ - 3:::o .;2.0 l:2 tZ> 
23 11£ _jJL w -/1/ ~ AI 'J/ 3q_,_J\Li~) : -~ \.// 1s- \1,/ .:5()~-
24 -I ! 

REr!ARKS: G = Grci.lt'"r th a n 10%, o r gr-:ate r than value shO\,n . :-:=1\o L d(eU:tl<.•d a:: limit of d.:tc:ction, Gr at value shc~>t: . 
u - ,-_ • ... r ,. ,.., ... r ' · ..... ~ ...... -- ... \..: .. -... 
- = Ko t l ooke d f o r. 

! ... !) ... :._!:.t , I· .It b'-lo1, 1 i:;.it o[ ~l:t~r:.:in~t: ... :: , or bci~'l,' \'3L .. c.. 

shv•.·m . 
,·,=t;sual l ·imits uf detc:rmitwtitr.s do not ar 1>1y duo.' t•) u ~~· 1..:: 

di1utjo n technique . 109 . 



SErliQl.A~:TITATIVE S I'El~TROGRAP!IIC ,\t\ALY S I S - FIELD SERV TCES SECTlOl~ 
( 

6 Step D. C Arc REQUESTED BY £ 8 11f..-l..lt:-/l! ____ !l:\TF. <;;;;/....:~~ P' 
--- --- - - - _________ _2!1EF~--

--....- ---.-.1·!·::-.1 --,A-_ -_..-:::.\s- · -~u 
..:______:..:_ __ ~~..;;._;;,__ ... 

ll"' 

9/ I ~ . l/67.0 I .5Z) : /:; _}_ ~ ,~_06 
l fl '!If -·- I -I-.2o I 7t:(:; p 9 -
11 --~--- v- ,7 ~:L .. 6- 7t?O 1_7---l&ZJ _! ~-"-
12 _ _ __ \L __ __ lJ:' __ _ 6=-_.,2_ c3__/.5W_ =~29-1~-L ~-p __ 
u 7 --- ~--------1 -"7- _i3: ___ --~-- ~;3 -1Zm... _ _ _ . ~~__Ll~:+-3o 

'l ~ --- - -~ / QJ __ (j~J_ ~- - l~~_l~~+- -· __ _1 - ,.I I ~ I <' -""-' · _Dr_iL_ -'L-----~--2 --! _j~~.L'~~--v~-tE-t --- -'~J~~JJd _J.t_J~.J~-m -'.-~~-
~ a,o o 1 ~----j-"'~ 3 :1 Q~_.;<_ ~- _ ___ _ ____ - ~--z;>j_@._~.N ~- __ --! \--~.,;:a ~ .ta:f'---!-Zo_ 
!.LL_~u- ·----~-i-~-l.lfl~~- .7~--+----·--- _ L0_~_7_Q_~.A{j ___ J -~.~~-~ ~-~-~~-l§t_ ~:~i _____ , r__ __ [_z-+~--~j_ .} _ _l_.5j_(~_Lj_ fj\ L ?t2 1ZfB_LJ_I - -l ~+(.0 __ , .(6~~/t\2 
19 - -------. - ;_{2._11 !.~~j~ -~-t-:..~~.1@~ ___#-- -- j _L_j ,.!cV_lfl4- -1- -\t_!Qj_ 7~ _j ~ -
"' /~ vo I ,\J ..!J- - I ' I - • ' • ' • I 

2o __J_p lf- J ______ 
1
Lt2.. ! ·S'_ -~-- -c.<?_ ?ao__J __I!/_ __ ___ , 10 ,%?J.M-L.-_ _L_,v.aJ..L~~_j-~_ 

vt---~i~-F -~~=~=l~t~--I f.~~~l·~: UL_ ; I ')~ +~+~j ---t-r'Pt:.tO-~--- -T so-A_- ----- -r--iA_ ... __ ]~ _ ___ _J_ ~~--+- y, __ - ~~r---
___ - _ _l __ _L ___ L_ _ _ L __ _j__l__ __ __L ___ _ 

RE:-:.:,R!:S: FL , :-ir .. c." ," ~-'~ Ti rcr,cr::e<! in '1. , .:11~ OLh(;r (:lC.IDt!l1lS reported in!:.:)::: . Rt'Sults <"ll"l' l"<.'pOrt ... d in Llw 
S(;rjt•~; 1, (J,;, 0 5, 0 . 3 , 0.2, 0.15, 0 . 1 , (:lC . 
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FILM i-!0 . ~- 3- ,f 
REPORT NO . H/111 - //)()6 ANALYST J /Ylorock.A Sill!et ,. _ 
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I . ~ --
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19 ~o3 _ N \ I L .Jo '- _ - 3o _N_Lw_ r-:-! .:J.-10_ L \ ~ _J_ i/-5V __ 
20 :J,C<f- 11 _ AI I N 16- .<.a - - _ 3::l A/ I ~ - - ~3 il:> l.:zo L. I/CO ' _ 
21 aP5. 1~ i l N £o lo - - 1 ..b N ~ - - 3oo I' 3cs N 1/:.:>:? • ··- --- . 
22 flO' 1li _____ _JQ___ !AL ~ /D - - &;, AI-+ ...(ao - - .?co j 5o J/ /a? 
21 ':UJ7 11o 3o '1/ ! AI .A:iO ;s- - - ..V ~-_ _LiL_~ L - - 3fl? -. X> _ N /a:J 
z~ I T_.___ _ - - I - - I 

RE>:.\RKS. G =- GH t r l; ,JtJ 107. , c, r ~:--:<1LC:r tl' ~ - • ll sho\·.n . :."':\cl C!:L lld <J:: limit of C<l <~t'il":\, c:· · · v1luc St:d.t~ . 

H "' lnL ~rft:: rer.cc . L=De:tecu::d , but b~lo\, limit of <!et:,'r::liC.::ll!v •. , \.·r bLn .. v~: '-'-
- = ~o t l ocked f o r . sho~n . 

·:: =t.:::; 1al 1 ;nits uf dcL<: r min<.l t ll. t.s uu nv l ap,, ly du,, t .:- u~,· t:: 
di !uti on t c~hnique . 111 



SEMIQCAXTIT~TIVE 

F'IUI NO . ().. -~-E 
~PORT NO . /I!J-!tJd_t __ 

rAG NO . r' lET15 ~u . "f..:·t, ,- . ,. Ca t. Tl . ~rn-

1 

2 

. • I e G!!. I r I -- I - - I "" I { . - ~ '-=--t { - -- I I I I I l I . 

RE:!ARKS: F<.: , Ng, C-.:,.:::-<! Ti rc-rort(:d in '7. , :1 11 oLh<:r e:lq:~c:1ts r c·r.ortcd ir~ pp!r: . Re:sults nrl' l'l'port .. :d i n t he> 
S(.[il·~; I, .;, 0 5, o.:, 0.2, 0.15, 1).1 , l'LC . 

.1 12 



FIL:l i-/0 . ;). - J.I.-,E 
\. 

ru.rv:«l "''· IIJIJ-JOVIo Cll"4"l &.,.o .lU.t. 1 f IV I V""l' ,.. .......... ... .... . , A-. 

TAG . 
~0. FIELD l\0 . La Ho ~b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

1 Ill/ 11/-1 )/ N L /;X) L - - ~~ 36 Jl} ~ - - SIX> IV 3o N va? 
2 'A16·.:10:l IV I .3o 'i /0 - - / .:<o I ~ - - 3co f .?o f cifAZ') 

IY Jo /() 
I ...<o I 

7a:> - Sa:? I c;!.o 3ro J :J()'i /s- - - -
• !,. :J/() L /0 c:2() '- - - ~ oco - - ~00 3o Set 

5 ~If N \ '- 1~ N - - \ ..M \ /&<? - - ~('J) /0 ?t' 
6 :11~ AI \ L /CO L - - :lo \ ;t/ - _ ;{!)(;) /s- \ /50 
7 ::111 ;.; /0 ,5"t:J AI - - ;l.O \ L_ - - 3~ /5:' ' / :>'"0 

J /4- N L j()O j{) 
\ ;2o :2.(!0 ~ \ ~Q ;s?) 8 - - - -

9 :J tS L N /(X) ;0 - - .;P.o /II - - 3co ~ efj/X) 

10 ~II, JJ 10 7CJ 3 6 - - .:2..0 I ~ - - .:2£:6 /_~ 2a:; 

11 ::J../7 :z f.. I /{) ;!a) / 0 - - ,;..,o _z~ - - 3'a:7 ~ I /~() 

l ~ :1/fl ~ .N L c2tJO L. - - 020 ' /4.1 - ~co I ~ I /X' J -
l3 .,.,, lf._J _Ill L ~ L .~o IV - 3Q:; I /.5-- /()() 

(\ - - -
l~ I ~Q~ 

-
~ # I _t:!_ /0 /SV )0 - - ~ - - .2c:o ....?o V-5u 

15 I ~ ~ L ·-
N /l/ '- .:5!:0 - - 3o -~ 1 - - .?ca ;w /CO . 

16 I I () AI L Set:; /{) - - 5o /UJ - - ~0 -4) /6?" I 
1 , I ,j.~3 1 \) N 1--t'L /a? Jll - - 3o ' L - - ~ ? n lAX> i 

AI I 

JV 
. ~. 

J ?'v 18 I :2~11 t I }./ 6m J 30 . L I - - i 3co : 1 jrs-l I 

_J.I \ l;o 
,--

:i3Co I l/cv i 19 I .QJ5l __ ~ /{; c:zo L i - ~ 

20 I ~~I ·-- ·-- 1-k>; r- L / D ,67:) A.')- \ .:w /CO - -<o 
IV \ 

--
21 ~:J.7 lJi_ /6 _m - - 30 ...700 :!..() /SO ! 

22 - - / (/(} ; ~~ 
~~8' ~-· I L A:fO II ;:).() __ 

~=Z 
..2ro $___ ---·- ---+--

~Y' AL ~ \J/ -.J/ / OC> i 23 J~,C:J 10 - - ;2.9_ - - .w \Y ;:) 
1 24 - - - -I ! 
RENARKS . G =- Gr cat: ~ r Llw n 10%, o r !':r-::at e r than value shot~n . ~:= I\<• L de: t •l LC'u a~ limil o f C.cllltion, (. r <ll valut! shctm . 

I! = In t c· r f r • ' ( c . 1 • , • , ' ' ' • , .. , _. .. • • o r b, ' · · val 
- = 1\o t l oo ked f o r. sho t·m . 

,., l' ~ a 1 ] ·im i t s o f dc•lt rr. i •.:.1t : 
dilution t e ch n ique . 

.... ,_ · ~ .... , ,. l1 

.11 3 



c ( 
SEl'!IQt;A);T ITATI\'E 

E'IL.t-1 NO . ~ - £" - £ 6 Step D. C. Arc 

RE!'1ARKS : Fe , Ng , c.:; , <::-,d Ti r eported i n %, n11 othe:r e l e:men t s r eported i n ppm . Rcsul Ls <lrc r cpL1rtL·d in tl;c 
s c r i L s J , (J • ; , 0 . 5 , 0 . :i , 0 . 2 , 0 . J 5 , 0 . l , e L c . 
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: 
F lL~I ~0. ~ -S"-1! 

( 

J l' W l V!'\i. '~'-"• l f"l IV- • • ••·•• ·-·- ..... - ~' --- -

TAC. 
!\o . FlELIJ t\0 . La l'!c Nb Ni Pb Pd Pt Sb Sc Sn Sr Te 1.i V W Y Zn Zr 

1 1111 W-1 JV N /() 70 /( - - AI 3o I\/ .;7/n - - ..1::b t..! ...<o N lvO 

2 IAlG>·.l"lO /'1 I L /cO /0 - - 7 ~0 hl L - - I~ I / S I 7tJ 
j ~lt N 1 J(} o-o ~{) _ _ .:zo L _ _ "/.So ~o I /CO 

· 4 .JU N L 7t? Jv' - _ 3o 1 ~ _ _ ~ , ~o 'Tt> 

s :2n L \ L oe> /0 - - -b 3<:z> - · ..).()0 \ .;<tJ /t10 

6 ~1'1- 111 L 7{) L - - .3o 3co - - .<.o() \ :<o \ lif.A:; 

7 ~ ~~ AI AI ~" L.. - - \ .30 3CX' - - .2(b /S'"' ' /SO 

8 ~3'1 if # ~ N - - \ 3o 3a::J - - 3oo ~ I 76 

9 .:237 ~~ AI 60 /0 - - .:2() -5Zb - - .:.?~ .:<o :1o 
10 ~31\ :zo .::zo .so JIJ - - ~ 3t::o - - ~co I .3o I /~O 
11 ~3'7 j ~ ID .5l) j() - - ..:zo 6~ - - l:<'cc I /.5" I /CZ, I 
~ -L'~o'----- L AI ?'o /0 - - 3a ~ -.: -~ .. / ~ I~ AtJ 
1 3 ~fl. I "- 1 o L. JJ SOl\Q /S' - - 7 ..2.o .3co - - /.S?J If i)i.(> O"h~ /~ -
1 ~ I ~:1/4~ ; _ll__,_~ ;,; 6CJ / ~ - - 7 ....(() 3a:J - - .4::t> ~ J/ /~1) 
15 ~l,tl ! <::) ,'L 130 10 6Z) /S - - ~ .3':b - - i~ -<o. N /~ ! 
16 .~11-lf! \D ,_.., ~(:) ..Lt2 ~"'0 /0 - - .zo ..?~ - - i ~a:; ' /~- JJ /PtJ -

1 7 ;J.'/'! 1./ ~ J L .. sD / (.) - - .5<0 \ 30::) __ . - - /SO j_ __ ~/l~o>L-~.L..NI...-+-I.I_o_o_._ 
l o ;;.l/l. J;[' .:Zo i /0 60 /0 - - ~ ;;teo -t-- -i-<oo \ j ~6 ;V AXt I 

19 ::t ll-7 -==f,~ l/t> ~o /O - - 3'o \ ~--=- .:~~o l_ .2o 1_}j_ l,;l)o __ 
2o ~.;:g __ ~ I I .s-CJ /S - - \ .:<:o .!bo . _:_ _:J.:zo" ..:<.o N ! lttJ__l_ __ , 
21 :t~ct ~ I /II .so L. _ _ \ 3o ~ _ -I~ t2o AI 11a1 1 

2 2 ~_a .2{) _ I L Sf) L - - 3o -to-co - -Cko I .Jo )./ /CO · - · 
2":3 l51 -- AI ,v 1 o 01-(') 10 - - 'J/ 10:_ £i3co -=-t - !/-!V ,, .. 1 u AI 7~-
zt. I I - - - I - ! · 

RErk\RKS . G = Grc·ot•_r thun 10/, , c r ~r·: aLo· tha n v.:~lu t shC' \·.n .:: ;,c,L '• t , t• 0 .. ~ l. .t •• 1c n, c r ~ t v~lu~ shch~ . 

·: = I~t . ~· y .,. L-Ikt.L - ~C , "'· 
- = ~o t l ooked t o r. S I:O \·:~ . 

,··-C:. . .:;1 L::its v[ d.:LLt'r:. in.ll!L;,, d, 
dilu tio n techniq ue . 

, or bt.•: ...... .. "·~1 :... ... 

ot V \.. .,;. 1JJ-'•::0 due..• L;...· .... :- .... ' t.. ' .:.. 
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~-~-E 6 Step D. C. Ar~ REQL'ESTED BY R., 8ot....LJ~Irl' 

( 

[).~ 11' ({,4/ £.y 
-·----

SEi:IQC;,::T ITAT I\'E S l'Sl:TROGRAP!IIC ,\~.\LYSIS - Fli~LD SERV1C£S SECT 10:. 

.. ---.----- ------------------- _______ _21LEFL.:.._!_ ___ _ 

;)_~ 

W I ::u .. 0 

REHARKS: FL , !·1 )', , C.J, .:·<.! Ti rcpcrt0d in"/, , :lll o t:hl·r ,_. ].-rll·!ll n: nLc•d il; P!':~1 . R<·sults .n·, r,'PC'lL,.ci in llt t:> 
Sl't'it•:; I, 1;.; , Q 5, 0 . } , 0.2, 0.15, r;,l, l'l<:. 
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F lLi'-1 ~0 6-E 
( 

I.' l ....... , ~ .. ~ ....... I r 
, __ -

- -- ·-· --- --- ~ . . - . -- ... - - - . -

TAC 
t\0 . FIELD ~0 . La :-ic :\b i\i Pb Pd l't Sb Sc Sn Sr Te u v t-: y Zn 

I 

Zr j 

1 /Ill w-; /II AI /tJ /~ fl - - Ill 3o N ~ - - 3oo AI .Eb N _LCO 

2 IAr6*.25.1 .:26 / ;v .5r) N - - I 3o I ~a:> - - :?co ( 3o N /C:O 

IV I ).l 67} N 1o I .?a, 3t)O ~0 N 7 0 1 .) .l.53 - - I - -
!. rlSif '- II a L - - \. 3 o ~ - - Sa:-; ~ /II 70 1 
5 :J..(S L \ )/ ?I) ..b - - <flo \ 6Cb - - .<cc ..<~ L. /tO 

6 :lSI:. L \ /() 70 .so - - c2o \ .5-cD - - :<.oo \ .:zo N /C:O 
7 :JS7 o7.0 \ Ill Sl) /0 - - ~0 300 - - sao :<o p.l /CO 

8 d-58 o() /tf 70 /0 - - .;lo 3:o - - ~ ~0 J( r-~ I 
9 ~5<1 IV JJ 76 )/ - - 3o d2Cb - - Jco .:5l) N /$0 

10 Jbb IV N /CO L. - - 3o ~ - - .Jco .$a N /~ 

ll I ;)" ~ j,J !JO /0 - - 3o I ~co - - 3co I d2o }./ /S?J I 
l~ '\J ;U:l.. )\) I AI ;q;, L. - - ~ I 3too - - .:<a> /S" rl 7" I 
l3 ~.:2C3 L I AI '3o L - - ~0 I .:i:c - -~ /S N 70 

!~ ~'~ ! 
-

·-r~ j( _£'j J\1 - - 3o 5'c::o - - .:?(%) 02a t{ ~ I 
1- iCJ I _01._0 ~-o AI - - 3o ~ro - - 1to 3o Jl ~ 
~ ~ :;:! /V L ,?-a AI - - :<o .?o::> - - ~()0 /S' f\.1 7!? I -

1 7 I J.tz7 1 
i.. ·- JO ~ j( - - .:<a ~ - - 3Q) O<o /11 1/a? l 
L. \ : /.:;- -5".:!' /0 3c l ;;;-..,.,_, I - - 13x> l ..,o AI /.:x) i 12 ~'~ I - - i .::> 

1
o I ~"' 1.... __ ' I L S'tl /0 3o _\ .:JOo 

~L 
6?o' I - - - _jJ/ 1/aJ ' ----' 

1/o 
-2~ ! ;;-·-- L .5eJ. /0 - - /.,S ~ /a il j/.ao' 

21 :171 L /II cSV L - - c:Ro 3co 1/S _}J/_ j_ ~~- . 

22 J..7' L I AI Sl) ~~ - - ,:(,O 3a:> D /:) # /~ ; 
23 ~n ;)..-0 _'l" -II .:1() j(} - - ' ~ 

:36 ~ ~ - - 1oo l"\_4 '/ u?O AI /()() I 

I 
< --

-I I 
2.4 - - - ' I 

RH!ARKS: G = Grcat ," r L h<~n 107. , c r g::, atE-r t han \.:Jiue sho\m . ~:=(\ct de:Ul.LCd a:: limit of d ... te:clior., <.r ;t v.:1lue shc\,n . 
H = lrL r£"<.re:-.c . L- DLteCtcd , bu t bclo\, limit o:: c •. .-L ... r:. .• t:.:tl . ' orb~:~ .. \'J l..:~ 
- = l\ot l ookec f o r. sho:·m . 

·.":=(.;sua] limits of dcLerminatiLl<S do n o t <I[ i>ly du.: 
dilution technique . 

t ... ~ ll :' t.' (' ~ 
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16 
I 

ll-1 
18 

19 

SENIQi;,\~;T IT .\T 1\'C Sl'ECTROGRAPl\IC At\ALYSIS - FJELD SERVTCES SECT JOl' 
\. 

')ATE G~£~ 6 Step D. C . Arc REQUESTED BY /? . Bo w~·/J 
SI!Ef1 ~ - 1 

Ga t. 1'1''· -----r~- A-; -x;--·xu---~~n ___ Fa __ ___ !Ie--BC -ca---co cr - ·~u · 

~-r-_!-:__ 1~4 ;~T~--~JL( ~- /~+LCZ9 
--~-±;! ;:-1-t-'-·- I :! -;:--~-~ -

---H,\1--1-1 :;p 
1 
f.fu~- - --t /-:)- +~a;--r ··---_ -

-F-.::..=---t \ 1 \ -++-~ - -- -r --~-~---t-2C:L '-' '-'---'-'_j_~-t:;~-- _L -.- - -t./Q__~&. --!- 7<?_ 
I~~=- ~ L _ -~ _ Zo ~ _j___zo 

I - I . - j \ I \ I II J ~ I ~ ~ i- o<o .;!;X; l 7 0 -

- I I I I I ~I ~- ~ L o<_o ~Q_ 

w}-~4% ;~it - u • r= , ~ ~~---ti~ 
~ .!:,_ t , ~j_ ..<ro I ZQ 

~ t1 tta-tif ~ .!:,_ --, ~ ~J/--"P J_ ~-
. ~- ~ L -- - - -:-- --~~__l_L~ I so 

___ L -- _j ~-!- ~a:? _L l - - ~ - -- ~ /~- ~ /q? __ ._ __ -
_J_.:t;>_j__zt"Q.Jxl __ -+ -l~~J~-~_z~_ 

-~[-,--r~-i-~~~-za. +Z+ -- ·r --+; +~~;· /~0-
[-+---Ji- -- -i_2l!Q_i----~- --- 1- -- --+----~~ --- • ..J- -- --- -

1--~ -~J~. -L~_I_ -+- -i~ ~ ~~~LCQ 
_, t \ ~- -~<?-i_?co __ L'=-~ L -~~J_2Co __ i~--
~-+--l-l-i-j~ .~z~~JL-L.- l_ .@~~J.c~ 

J_~_J/@-f-~--~--- +-- _, ~-~-r~--
- ,,~ -~-~~-~ L r·- -t~-J~ v~ 

I ... I v +,~1--+--rt- - Tr---
l _ _l - _j_ ____ ---

RE;.t,;RKS: F~ , l-:;·, C, ;; -,_; 'fj r c r.o rt e: d i n"/, :-~ 1 1 o th <·r clc·ml:'nls r c•portc-d it~ ppm . Result!' :1r, n'p01Ld1 ir: LilC' 
~<:ri1s J, ' j .;. 0 . 5 , 0 . 3 , 0 . 2 , 0 . 15 , 1) . 1 , t:lC . 

11 8 



'-
FIL;>: :\0 . ,J.- 7-E' -
l' IJ J. V·' t._ ..... • ' ''I ' vv .. · ·····-·- - . - --- · -

r.·c I 

No . FIELD t\0 . La No Xb Ni Pb Pd P t Sh Sc Sn Sr Te u v \-.' y Zn Zr 

1 /Ill v/-1 rJ N N -,o L - - }1/ &J N ....7a::> - - 3CJ:::.> ll .;2o ;\( /~ 
2 AI6-:l7'{- '3l:> I N_ 5"li L - - I ~ L ott:> - - 3~ I ..2o / /al 

j ,.;,?J .:2o I N o-o L. .::<o 3:::t? - loZca /~- /Cl:;; - - -
:-

/a? !.J. ;;n(. IV L 70 /0 - - ~0 .:2oo - - ,.;:-co ;s-
5 J.7? IV L 7C> 1... - - .:to /60 - - /.515 /~ 2 6 -
6 .;;J.?j'_ ~ N zo 10 \ :b ~ ~ ' .:zc \ £C - - - -
7 :27? L \ N 7t) L \ ..b ~ 3co A. a ' 7l' - - .:co - -

8 ~~" w AI 7~ L - - "" so &:D - - 3a::') o2o ~ 
9 ,I ~$! / 

i_ L so ID - - 3o o-co - - :to .. ?o I /Of.) 
10 " ~~.l -2.o ID 6'"0 (_ - - .3.:> 6C:O - - 3'co .:<a I /CO 
l l ). on1 L I '- 70 L. - - ~ ?CD - - 3ct~ ,.....,- /~I 
l~ " ~~If L N /t.? L - - I .?.::;) I /2::o ~ /s- I l/62' - -
l3 ~ .n.S" L. /IJ 3c> ~ - - I -=<o ~ - - ..reo /[:;) 

I 

/:;7:,_. i 

1~ ~ .;;!~,! .:<.o /{) .2o IIJ - - j_ /~ 3co - - v5CJ /s- ..3:::v I 
I I 1'- J\l ue> /t) - - 3::> o-m - - 3:r· 'I ;:zo . /tt:> i 15 ~~7. 

16 .:1.'88 -<-o \ _f.l/_ 3o L - - 3a 7~ - - 3oo .;zo \ ~ ~ 
1 7 .:2S1 :'l.6 _ _lj_ 3::> /o - - ,3:) 7a? - - 3VD f-\· -<o \ ~~ I 
18 .2ttol _ L IN .:b /S - - \ 3o ::@++ ::>x> - -i-<o I \ i/~ ,-

19 I I L. l ~ 1 I 
:J. "t I 1'- 0?:; L - - 7a;>_I4~...:.~L 3c ' \ !/@ ·--

20 :J"t:l L. I N so ID - - ' .h \ 76!/ - - i ..-:tb .3:::1 '~ I 
21 ;1?3 :lo I I /II 7D L - - ~ /l25 - - I~ j& AQ? i 
2 2 ;;,_qt.! ~ - ' '- 67> L. - - J ~ I ~ - - .XV [30 I /~U ' -· 

"V r L ~ - ~ 
--
\f/. lv .. 30 ---23 ~t!J5" .zo L - 3o StX> - - ~ . '\},/_ /a; i --r -1 I I ? ' - - I _ ... -

I 

RHL-\RKS . G =- Great,~r t h<;n 10% , or ;; r~aLe:- r t han value shL\·.n . ::=l\oL dr:t• .... tc<.l a:: limit c.l dc'l-=ction, <..r :J t value s i1ch·n . 
!! = I ntcr!crcr.cc . L=D.::tectdl , but b.:lO\, l i:dt ..._ ~ C:..:t..:rm...r .. Jt iv •• , o r b..;o l ._'\\ valt:_ 
- = t"\ot l ookec fer . sh<.n.":: . 

~·-- ~L£ .a! ! ~=:-.~ Ls of dclL·r:l.it~i!ticr.s cio noL .:.1p 1i ly du~~ t..: l. ~\. '"- ~ 

dih:tion t cchniquo:> . 119 



SEl'!IQL"A~TITAT J:VE SPt:l~TROGRAPJl IC Al\ALYS IS - FIELD SERV1CES SECT JOt~ \ j 

6 Step D. C . Ar c REQUESTED BY R, 8 o ~.c:-~ _ _ DATE t:A / /6tY l"'LN NO. :2.- 8~ F 
U:PORT NO . H/11-JOO'- - -- ----- . - ---- -- SIIEF1 : •J 

1AG l\0 . FlELD Ro. -te'l, :-!:.::1. Ca l. 1'1 . Nn A~ ,\s i\u B Ba Be l~i Cd Cn Cr .. u 

, ////1// ~~-ti ~-~/P ,~_ ;® ,7_4_.!{_;~- ~-"«?~.L{=~L1L~~ ~ "J'--rx'-JL~" 
: AIG·d2' -- ~;-1 ~ --j ~ :4._~ c-f --- -r-- _f_ ~-iJ:--t-~-~1-- .. --1f~~-~-:- _7: -

.:> 97 __ --r---- _:; ___ - ~ ---c- __ ,_ ___ _ __ --l----f------L _z __ _ 
4 ;;. '9 ---~~ ~---j---2-- ~J /a70 , / ,s- L'Q _ .J/_ _ _ _ [I ~-3o i-@?_+ 7~--
5 _:;.il _________ ~~;~--~--~_z___ I ~.-~ \ ·-~-- L-;;~- 1/ --- -- t -~-+~ J./'Cz'_ 
6 J<>O IS" ..2. J 5"" 16ft) -<1= \ /Q 70 ;\/ \ I ~~ I ;uo _l_zp , .,a, . /-!:l--r-/,~ - 6- ~(i) ~ \ L ~d.. _L-ir=-~- .t6-i>_L7o ~ 
8 J 3t>~ ~~-: r--3 6- IGfi) /S2!t> I ' ~-- ~tLl.£( -,--

' /. - I 9 ."'i 3o3 ------- -7- __ _:::~ -~ -- rt:L -zn /~- -~ 
10 " -:1~11 7 /,. s- oz_ ~:L.. :7lZ? I /S :7t 

11 ~ J os ;o cr- _,- 1 ~ • o<o=-~~ L__l "':r r~_-~--! OZJ __ 
12 ~ 3o< _ ______ _ __ 2 _L:_~ _3 _ 1~(6Z"O- ~- -'=- j --~_l~j_ ~-
13 \:!' 3~7 _ _______ L~ __ cd.__ -~-- J~- rt - f ~-- ~ '- _ .. __ r-J __ . ~ I~ I Z D 

14 Jet __ 

1
!~-~-.L3 __ _ !~_j_A~ti_\ __ J_ __ .L_j :'~..?~ _L , ~ _! __ X..:>~,/s<:;> __ :::"0 _ 

E-r---1 62__ _ ___ &1 -~-j ~---- -·~-y~£ __ \ -_1_-~.S::J.z~_ J_L,_j u _ _(_ _j .;<Q_j~_f~ . 
~~ ~- 31~ I - ---- 5f- ~--J-~ ~;>~ j:---\--, ----~~ri-7~~-ZA? .. i~-!-.- -- f -Y+~ i~-: -j~--u.L -----·-- -- --· ~ ----r -- - --i.Q(D_t ..ti .. ~ · · - ~ -~....---- .T . -- --- . -· -

- I - I -- I ,..._ - I ' • • ~j i J L I /.:;- ! c. : As-

~ -- ·- - -- .(---+--- ~- _}_ --- - j--,-,·-"r-:-LJ----4----- __ l_ - -L- - -t-·-=-+-·----;- -2--
20 1 ,. ; JU. ' · s-' s- --0-- ----3/sw- --r -, -TTTL_ -- 16m- -~- -t--r- -r-~;-t5a;_T ____ _ 
211 .. 1/.(' - -- /£?+ -?- -~=- ,2 ~ r- - - - ~-+f~_L6 _j_~ 44-~- --L ~ -_, 30_¥"~·~12 __ 

24 1--i-----+- -=C:_ -- -,-LL---f=-t_'l -r - ---J--2L 
--- _ _l_ --- ___ L __ _L ___ l ___ J _.1__ _j __ _ 

RE:-!ARKS: f (; , Hl'. , c.~ . ;::-<! Ti re: r-or t ~::d in %, .:1l ! oth<: r c,lcm,~n ts re ;:ort cd i r. pp~ . R,' sults :;r, r0;wn~·,~ in t::,~ 
~Lrio • :, ], (J,;, ') 5, 0 . 3 , 0.2 , 0.)), 'J.l, r.·lC . 
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F £LN :-.lO . ~- 8- E 
Rl:.PORT :\0. Jf!J?-/I)Pt 

TAG 
Ne> . FIELD t\0 . La Ho :\b Ni Pb 

'· 
Ar;I,LYS1 , 7 /J/o rook A Slteo.:L :;2 

Pd IPt I Sb Sc I Sn Sr Te I U v w y Zn I Zr 

1 1 1111 I w-1 I 1'1 I N I /0 I /a> I IV I - 1- IN lsZ> I;\/ l..:2c0 I -1-~IN !Jo I AI I/CO 

;;I I( I( 171 ~ I ~ I~ I~ 1(~1 (I~JEI(I~ I f-!:1 
s I .;>'191 I \ I \ I \ I -:70 I N I - 1- I \ I 3o I \ I ..3c!e I - I - I 3::b I \ I &5 I \ I /CD 

6 I ~"ol I I I \ I \ J .So I Af I - J_ I \ l3o I \ 1~-o I -1 - 1~ I \ 1~ I \ I /SG) 
7 I 30/ l 1 1 1 L_l_l_ j 3CJ LN_ 1 - 1- 1 \ T.?G- ,--rr.ASCJ 1--l - I~ 1 l l 3eJ 1 \ l./-so 
s 1 3oJl I ( I I I l I 50 I it/ I - 1- I \ I so I I I /06 I -I _j3a:::> I I I SO I l I /~ 

. 9 I .?o3l 1\IJ I J I l I~ 1a:::;,1- 1- I 11/D I J l.ZCO 1-l- l/.:m l/ l_..e-1 \ I /CO 

10 1 3o"'l I .:>t-O I I I / I 3o I /IJ I - 1- I I l~o I I I~ I - I - 1/..s-z:> I I l/6- I I I /a> 
ll I \l .1od I N I / I f I 7t::; I AI I - 1- I / 13::? I / I dln I -I - l3a:; 1/ I ~ I f I~ 
1 ~ 1 ~ Jl)'L _ I L I L_ 1-.¥ I 3o I ~ l - 1- I I lAY 1/ I .?a:> I -I - l/60 ~ 1 / Q 1 1 vs-G) 
1 3 I.Z Ja7l 1ao If I L I 7D l;o I - 1- I I-T3:; IT --1 ~~---I - lk I l3o I / I/$ 
1 ~ 1~ 3

"s! -G=-I~ I /0- ~30~L I :fl(~~o~R~+~~I\ ~~~/ ~~ :: ~~ ~:.i 1¥=! ·~ ~ · ~ •:~•==_: • z-:: ~~ 1\ ·~ t;:_· ''I 3"j I ~ ~-k~c = N -=-~· \ x. \ §Il]3:oT\ TSO II ·~ : 
18 3/:J. - L I JV .3t:> /II - - .\ 2-C) \ ~_;g'Q_-~_-+-fco l/6- \ .be I 
19 ih- 313 ;;.c> I /0 so N - - ~ \ ~- -T-~ I ~ro \ ~ 

- -- ·- 1-- ----- ~ --

2() \ 3/~ ·-f-o!O I LS" Sl) N - - 3:; I l.::iX> - ~a:>. 7t> ' ~ail_ -
21 3/5' AI 1 J1/ _,6"0 }I - - 3o J 2N:> - - 3a:; l.:zo :2ceJ ' -- -- -
E_ ~ t. ~ . _ / . J.!J /S L- - - 7 / ow - - 1/.:zJ l As- 7o 1 

23 I "?17 AI \I( I-LL_ 3D ;:) - - '..J~ cZo ~/ 6~ - - l&:l:) ~- /.S _V_ I~ I 

-'LL--t r I -, : 
24 

RE':.\:u:s . G ~ Great~r L h~n 10%, cr ~=~ater t han \Olue 
H = lntericre~ce . 

- = ~o t l ocke~ for . 

- - ·, I 

sho\,n .: : =~. L de:. ~l<·t! :.. lir1it c~ c:cl . u::ic-I:, ~r .-:t valut: SliCht: . 

L;!JLL t:CL '- ~ , buL b~....lo·\, lim!~(.! t:ct:~r::~it::l~lc..' ~: , o r bLl .. :"~, \·.:::~......: 

s h0\·.'0 . 

,., =I,; s q .:1 l l ; ;n i t s u [ de l <: r n i n 'lt il r . s do n o L a p p 1 y d u <' l 0 u s.: ~ ~ 

dilution techn i que . 
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i'ILN :\0 . c;l.- CJ- E 

SE~llQi_:;,~:TIT.-\Tl\'E Sl'El:TROGRAPIIIC ,\:\.-'\LYSIS - FJELD SERVICES SEC..TlOi: \.. 

6 Step D. C Ar.: REOt.:i.STED BY_R,_Bp_,:~·f./ ,1f ___ I> . .;TE~/~y 
U: PORT t\Oflt?l-::ffl<'l. -"~"""-----r.- . r.--- --r:-- ------- -------- --------

Tt\G :\0 . FlEl b 1'\0 . t·~..- ,: ,:.1. Ca l. T1 , ,_111 A~ :\S 1\u 1\ Ba Be Bi Cd Co 
S l!£!'1 "I 

Cr 'l 

. , 1 I I I I I I ~;t-~=-L--~./_&_ -..;~__ce I a~ j ~-lj_ ::-=w _L,_~T~~H_-~_tLk'oJL~ 1=2£:-
-~AIG-~:.1 -------J~b- -~-+~ J-+i:' /-- --jf· -~-i~ i-Ut-f -+~-~~-~ ~ -

. -4 I ;.2l2 ____ 4 ___ ,-;::,-j-=-;--,-:.z ~ .-1 1-- - 3o I~ rt r -- +--+.:?a:; __ L /6-
~-----"'--.>IU.<i---1 ----+3 - ------r----r-· - - -~~----+---· 

,. I ?l~~- ~~ ~:: 1-- ' _Pet?_ ~--1 7-r- ~--+~ I --
,-,, ..3 , 3 /o ~ I ~ / 4~-- -r·- -2d fXL) . 

s ----= -f7--~~-. ,- ,3 - _32_ 6W ttt- -- /;; ?co~ 3C: -

9 -----·--- -~ --~ !_§ L (:'~ :?.;.>_ ~-L·4' t u -- -- ~0 l!r~+~-
1" ___ ~ ~ I ..b_ t? -ft;/-+- ~-- -~ :?~~¥-
11 "' _3. ______ o- :]- co<.. ~tJ- /tJD !{ ~ 7o~_j_ _1 ~sa j ~ i/ co_ 
12 !3- ____ _____ tl t?__ ---~_,I • .;c 1 o 70 Jt t-t~_L_rOC? ;z:q J_.zo __ 
13 " _ ______ ___ L~-: s __ i,3 __ -'-~..za-_ -N L. l~ Tt= : ___ ,,;?9 I/-Z9 1 ~ 
:: ~ _:w_ _____ j~i-:} --'- .:; . _!_L_j_2._<z,_T___/{ __ 1 __ 1 1 j~ !i: jd : _ 1 _ ~:: ;/oC2_ ~~-

17, s:: ----t- o2.- --~-a~]- 7CO- , ~--r -- -·-·--j~-1~.se;iA/ -! ·-·- --, - t;;\)T/6-=o!~-
~-- I -- -~- -;_j-1-,_,-- ,/:! ~r~ - ~- 1~-1/J-f - I - :;.:-r;.;., ·-:- W-

1 
~-- ---- ----2+ ~-+~ :·-=-l7~ La+ . 6-b ~--~r'~- ~ _ . 11 ___ ~~ 1 ~-- __ : ~ 

---------.L.a_i-s--+:z.-1 :- -=-W~--t-- - . ~;.-J1a:;lh'f- ,- T/.5-1~-: .so-
21 JJ2 -- ·--- 2-·--6- -t~ -t~~- ~-t~5 T--- '-T-1-z-t0-tlLL· t-1 ~ v ~:.;,---1-?o _, - -----~ .J_f)_t------., -;--i-- --~-t-w- +- j ____ "-~---~N -~--- ' --f_a;-r --1 - ---
~H==-U~- -~~==--==~= :~~G.{~{ 1-! +-1__ _1_ (.1~ -~-~~~ J ___ -r{·[:~J~:b ~ ~ ,.r 1 -~ ±- ---+ 1~---~---M-+ -l- ~---c- --________ __ _L __ _l____ _ _____ L_L ___ L __ __l ____ l __ j __ L_l_L_ ____ _ 
R~:·:.O:\RKS: } ' . 'lol ( .. -' : L ... t''-"• L ...... 1 ~~ ;., , ""' ~"' "- ... 

!> (• r i t •. I , r; . I , ') 5 , (J . '; , 0 . 2 , 0 . l 5 , r; , 1 , 
' .. "; .... d ... .;, :\. ' \.. - ... _ 1. .i "- , ~ • ""' t" • -... '"-.. '.a.:: L . .t.-
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F IU! :\0 . ~ - Cf - LS 
\. 

REPORT NCl. llli'}-j(}CJ (:. MALYST :J. M o roo I\. A Sheet =:2 

1 I·;~;, I W~/"v · I;; I; I dl ;0 I ;; rr I: I;~ I~ 1_:, ITT 13~1~L5=L~ 1;:~ F IF.LD ··" 
TAG 

La No l\b Ni Pb Pd iPt 

~i!l-- AI 7 /o 0v ---;:; - - I 3D I ~ - -lJ'co I ..zo AI ;:;t:e; 

~_JJ? I L 
1 

jt{ J6V L _ _ I 36 1 
/ 6-eJ _ _ !"3-oo /a:;J )/ 00 

" I .lJDI N L 3 o N - - \ / .:> L_ - I / "'o .4J II :Nv 
s 3~/~ ~ l A/ o7J ~o - - _i /::> L - - J /~ \ 2 6 ;{ / :::;V 

6 I ~:s:>l I ~6 I \ IJL2 I 70 I ..to I - 1- I \ 1-<t> I \ I /a? I -I - '/~I \ I &a I L I/~ 
7 1 u ~ 1 1 .AI T- \ I ~A.} T / ;Q? I L I - 1- I \1 .:co I \ I /co I - I - l.2co I \ I /.;- I JJ I 7o 
8 1 .-ul/ 1 1 L 1 1 1 ·L I -.SO 1 N 1 _ 1- 1 11 ~ -r-rr/5-oll~r/sO 1-1r;;-r 11 ,/50 

9 ,~;.7~ ~IT / I AI l;~ l N 1- 1- I / 1~6 I 11 /t:O 1-1 - l/8o I /1 ~- 1..3~/a? 

RHL-\RKS: G = Great t:: r t han 107. , c r gr.:ate r t han value shotm . ~:=l\ot de:u:<.. t cd a:: limit of dL·L:ction , u r at v a lue shOh !~ . 
H = Int e rfe r ence . L=D E:: t e cL E::d , but beloh l i~iL o f ~ctc rmination , o r b~l~~ v a!cE 
- = 1'\o t l oo ke d fo r . sl:·-•.-. r; . 

,"· [' ~ :1J J ' ::j U 'f ( ; _.tL ~t· i ',' ( j 

dil u tion t echnique . 
l,> " ... \ dt• ~t..'\ ( -: 
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\ ( 
SEi'IIQ\,;,\l'<TITATIVc Si'SCTROGRAPIIIC A!\ALYSIS - FH:LD SERVICES SECTIO('; 

6 Ste p D. C. Arc REQUESTED BY~___jJ_g__t~..J~ r/ ___ DATE c;;;~[s"' 
S HEE1 HJ 

.... - .,. -x-s--·xu---~~---~----Be--13-r ··-e:C!---e;o cr ,; u 

----~-~- I~¥~ AL ftV?-f/Z2~~00 
~%l~ i-7tt·· --trl~-r-~~-~--~ -
· ~ -L<iL -~J- -=l~zm+so 
;J-~~ ~ -~~~ -~ f1:i ~= 

--~ ___? I Q ·'i ~I - ;:_;;[i-=tso4 .N i- -~ j..;;w_j__7o -
8 ---1~"- -~ ..:z_ • .,__ A:X2:} .&::: 1 3iZ> j A,L . .:<o I ~ I 3 o_ 

~" 3¥~ --~~~~~ j =: ~f!:; -5f !~+-- l~,. -tf 1; ~ : _ 
~""' JSO ______ -fL<'2=r ._,3 __ 4_..<.. ,,:c~- _ L ~ u_ J-r:::r.3'o J:~j_ .z1:> __ 

~5'! --------1~1=-~-i-f-t~;_ ~":' 1- . ~ ~t;:; ~-~-- -+ ---:;§;: ::-+~ 
-- ~ --------(ot 3-t..::>- 1;3J~-+- --- -· - ~- --:- - 1N 1 - -1 - -+~ -1 - --r ---

16, ~__js'; -----1"'---,-.:.i-5-:T-;cr·l ;T ~-1- · 1 -jt ___ j __ /.o_T~- ~ -N: ---~ -+;;--r2t2D-r~ -
17 I ?~------Y6° ~ ---r::z..t3 -j ---- -- -rt·~l5?i?·i-{ "! ----- ·--r ·- -IYl~-~ ~-
!.U- ~ ~ ------ro-~--+s] .. s- ;:;-, ·I -\ -- --1-----1---+ - -- r· -r:----l· ------; ·- ---

::t 357 1 ------~~T~~-r-l1'Jft~~f;----- ~~--~ -ti~~+~-t' .At-~-!+-J+~J~qp-l ~~ - -
_ _3Sl_j_ ________ lL~- ___ _____ _ 3_ /.tm._fl __ -- -~~-r-J~L.L.-l----- j1[J_ __ _ J.. ---+---j~-<---~ r-- _ _ _ . '::? _,~ . . • • • , 

.1..q _ __ 3-'-~_l -- --------~o-~~~--~~-1~~ J!t'to 11 _J--L,-L~']-~-~~ iN i 1 1 ioo i/&Z?! 7<' 

:~t~~-----t' -l~--1~ l '~.m~ -~is=~=~;~nq=~r ~ - -o-~~-t-~--_______ l____ _ ____ l_L__ _ L __ _L ____ l ___ _i__l l _ _ ___ L __ 
REMl\ RKS: f (; , 1·1 ;-. , (." , ;;:-<! Ti rcr;c rt ccd in% , nl l o th (;r C;le:menls r crort <-cl iL pf!:. . Resu lt s nr~, n'plllt <-.:1 jn lh e 

s c r i ' .. , I , r;. i , 0 . 5 , 0 . 3 , 0 . 2 , 0 . J 5 , I) . 1 , <.: L c . 
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I 

F[UI ~0 . ;J.-Io-E 
REPORT 0:fl . tf / -1 - 100 & 

1 

TAC 
No . 

/ Il l 

FIELD t'\0 . 

\Al-l 

La 

N 

\ 

i\ f'; i\LYST J fV/ oToo!:A Shee t 1f 2 

No I t\b Ni Pb I Pd IPt I Sb I Sc I Sn Sr ITe I ~ I V I W I Y Zn I Zr 

IV L I 70 I L I - 1- I N 13~ I N I .:200 I -1 -1.3oo 11'-fl ~ I /'.I I 70 

J j ~ l ( i(lt t~I!IJIH:IFI£:1l~o ( l11 / ~ ~ 
I 1-2 iAIG-JitlJ 

4 

5 I wJ I I \ I \ I L. I /~ I L I - 1- I \ IJa I \ I .=cc I -I -~ I \ I ;2o I \ I/~ 
6 I J<tttl I \ I \ I_ L 16'0 I N I - 1- I \ I So I \ I ~ I -·1 - I :?ao I \ I 3o I \ I 70 
7 I .14si I I I \T /\/ l7a J Z: _ _L_- J In Ll8o I \ I~ I -I - 1-Zo I \ l 3ol \ l/.?0 
s I ~ 3"''1 I I I \ I >v I o3 I L I - 1- I )I~ I \ I .?a? I -.I - l~eo I \ 1 / -s- 1 \ 1 7D 

;-;lT~'tZL___ I I I J 110 
1
70 II{) 1- 1- I / 1-<o I tt~ -~~ I l/6=-1 } 1/~ I 

· 1~~~~~ I f / /) 7tV A.! - - I c:<o /so I - I - :<co /~ ?o 
u R-- 3~;>~------ -- -- lliT_I_)v I /625 I, L I - 1- I I 1.2o I I 1..2co I -I -I o?ml A ~ I I I 5o 

l~ ~ li"'ol I J !J~- /~0 /\1 - -J T 3 o 7 .:<'cb - - ~ / .=h / l/5Zi, 
13 tt ,~, _ __jj I /II So N - - 3o _I .2t:D - - X>:; 3 0 /?0 . 

1~ s~ :>.n! -+'--- ' IN ..:So L - - &;, .3TQ:) - - ~0 7 J e .7(') I 
15 i ill ! I '-It !i_ /63 L - - -2o -<to I - - 3cb ' f d20 70 ' 
16 15~ 1 - L I 14f_ 70 ..:26 - - I ¢ <:) \ L - f -1,/s-z> I -<o \ ..152?1 -
1 7 I 3551 L -~& .:50 /0 - - \ /-5- \ ~AL~ - /6~-L I /:rl \ ~ ! 

1 9 ' ~+--- _jl/ _q N isc:.l<> N - - So >- 2@_1 - .:--i.?"~ I \- ;:q:; I I 7~ I 
20 I 3a _ ---;r; I / /0() / ,.c;- - - 3a 1/ov r=1_:_13~0 ~ 1 !1a2_' ·-· 

} 1 3.57 AI 1 }/ 7l10 Jt/ - -
1 

J .So L 
1 

- - ~ ';s- / 
1 

3o i 
~-- . 1-- - !--= - . 

ll_ ~~~------·-~-· l I AI S<::c /\1 - - l 3 o J _ym - - :1m , / 2J - \}/ 3~-
23 ,,, lL_ _j_/ I Ji/ ~tJ AI - - V/ 3 o \1/i L - - :f:o 1\V /.s- '- /Cv ! 
24 I l - 1- ~ - - I ! 
RE~~RKS : G = Grc~ t ~ r t l.an 10% , Gr g r ~ at e r t han va l ue sho~n . ~ =~tt d~Lr·lLCd a~ limi t o[ ci.t~ct i on, 0 r a t va lue sho~n . 

I ~ = I r. t -::rfcrcr.cc . L"' DC:t·2CL-c!, but be 101. 1 i:::: t , : t:L'Lc•r ·:·i:-:1~ :, :: , o r b ele'\,' va l~-
- = t\ot }t,oke'~ fe r . shv \·m . 

,·, =L:sual ] ;::. i ts "[ dL'lLl'l:•i lld t L r.;; ,:. :: l :; ! y due 

d i lution t echnique . 
1.... ...!$\..~ \,..:: 
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SENIQi.:r\::TITATIVE Sl'ECTROGRAPI\IC At\.-\LYSIS - FIELD SERVTCES SECT101: 
( ) 

E'IUi NO . -;).-11 - E 6 Step · D. C . Arc REQUESTED BY_ /P_:__f3P~!;--/f./ ___ I)ATF::_§~-
\EPO~~t~'o . tf.(~-&4€--fi:u.--·-y,?], t·!~i'. Cu i. 1'1\ -;;(i1~~-xs--xu---~~-----13a--·--~--i~i- -C(f--Co SI !Ed~-T f' l --::;-u-· 

~~-w_::j_-f!_o_l s_~ _ _zilil, ~ ft-J-- - L~¥~~L(_~-fe&e-=~L~ 
-;-i~3~:r-----~-~-±1~ +is :3~~- ~-- -- --- -- -~P--1:: i·-±-r'----1-r--+~--,.~~-~-~ ---~~-==-===F=~=~~F;;:= ~ ~:z~4_ ;4 -- ~oli=r -=rctfut.!-+>o~ ~--------+~q-J_/..S --1-g __ t_z ~-4- ±;.o___j.~o.a, .. l4+- _n ~~ L79 _ 

_ L~~ )'~ ~---11"-----~ J_~ , ~-f-d - -~1 /~-t.LV-!-. -~--\-- ~o ~vo_ 
7 I~ ' ___ · -- _§:"' ~ i ..:5_ I /.5(:0 - - /~LSG> +AL+-- i-'-~~ -~70-
s ~ ---(~ ~s-- ,.z. ,.::>- w_ L ..®_ 1/.::W 1LL /o 3a? I _2<2_ 

9 3G '~ _ __________ r_z __ _(_ ___ t_!~ _ ; 3 ~a=) '- 3~- 2~- J.::.. -~ ___ .... ·-t Z ""~ 15??-
lf' () ___ _ - 3 .,!) Asm 3~ 7~¥,--+- ( ___ · __ ~ ( ~ ~ 
11 ~ 371 __ .__ /.__<>- ~ .0 it Xt _p _Za>_t~_J __ I ~ol70~o-

~u------ - --- L>L --~;oi-z-t~~ -+1/- -~-+~ --~±!E_,.~IXl? i zo 
12 :1z_a. _________ ___ _ /'2 -~- o- _!__~ , __ L_ ceo _L_+ J -f/~ ~j_3o __ 

-~:+--.;;; ----- - -l~~t~:-r:;-l ;'9~t~l-4-- _ _l~-L~~- ~~ J{ : (- fi--i-:! l~-+zo_ 
1 --l---1------r T~~ r+'f- -i-\·-·j---. -r---- -! ------~ \·- -·rt-+;~-i-?:56 -! 

17, - 3~---·---t~731 -:3-j~3- ~-t-~- ,-- --,r~~-~-i~·-:- ··- ·-·r rt 7l~f7LL-
~'>--11ff I __ ___ , /a-·t-~=--+3 ~ ,A---Tt -- -i -- lt;-·:-[·-r·· ---~- -~c:20-~-.:z&;-~~-

-;-; ~t· ---;-;-r·- ---- -- -- :;;o-J-;;:i-+~- ;.Z..J~ r- --+~ +iJ--L 1 -- - --' -c ' -[I ~ t:zo- -: /6f):30 
20 ~~-------- ---t;----+--.z_-l-_;-J/~4 N - -It - L-1~-L[t--\-i-lf/;::-l--.,:,-:sa--
21 ~ ~------ /~- -,_;-t-;z:-t::i~:;,:U,·f-- - /1-3~ 13(;~-t-L ~-rf- ~;:=l_b ___ ;-~ 
~tr~-:+------l;;h~ 1 _y-i~" --1-- -- ~ - --h +:26-r~ l L +-+! --G-;~T __ B_ ::t- Jtit-~~~=--=-t&~:.ii=~ ~-l~r .A - ,-ttlaQ~~-rL r---~Lr -:?04:/&?_L~o-

-------- _j____ - ____ L_ -- _L __ _j_ ____ l ___ _L_ I I- ___ _l __ _ 
REMARKS: FL: , t-il •. , C.; , <:~.c! Ti rc:1,or t E:d i n'/, , <1 ll o the: r e: l .. mtn t ~ r c·ror t cd i1. H'tT .. Rvsu ll s ;n·,· r c'pttl"; ; n Lilv 

s c.:r i v~. 1, r; .7, 0 5, 0 . 3 , 0. 2 , 0 .15, 0 . 1, c Lc: . · 
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\ 
I 

FIUl :-10 . ;;.- J/ -1.~ 
l' lJ C"V l'' L '"'' · F7(FJ-/UtJf.. .. ........ ,. .... ,.... , , ·- • ~ · · •· -- ---- ·-

~ I , t\('1 . FlELD KO . La i'!o :.:b Ki Pb Pd Pt S b Sc Sn Sr Te I! V t·l Y Zn Zr 

. 1 11 u w-1 /II J..j 10 //__o L - - H sO N 1..2co - - .h> N 3.o A/ /co 
2 IAIG-3'J Jt/ / L 3o 3o - - 7 /~- /S ...<~ - - /.Sc:> I .LP }._ /._::x?_--+-_ 

J _}'3 IV I ;o 3o L - - IS' AI ,2ot:) - /oo I ;::;- /II /a:::> 
· 4 J'¥ /( AI /c:o N - - \ 3o / /.50 - - ~ :5o I /:5.":) 

s 3(.5 # \ AI so AI - - .)a 
7 

/SO - - dCb , 3o /s;!; 

' 6 Jt:'- ).( \ JJ sc; L _ _ ' 3o /sa _ _ 3a::> \ 3c:> /c.o 
7 C:i 31,7 /II \ L 57J )./ - - 3a 3ca - - &o \ 6V \ ~o 

; 8 (ll: J'~ :uJ /0 70 L - - ;:2() I{ - - /SO ~ \ /$Z) I 

. 9 In 3t;'i P-() /II 70 I o - - J u2.o )./ - - /-=:>""0 ~o ' /Si!') 

f 10 .; 17t> JJ 10 70 I I - - 7 3a 3:::b - - ~ I 3::, ~I 
11 R 371 L I /5' .;2() N - - ..20 5 a::> - - .:«;o I .5o /.0 

. 1 ~ ""' 312. II lo ..?o N - - 3o Sa=> - - 3Q? I ..<o /-S? 

13 .373 AI I It/ 7t? t£6 - - .?~ J ~ - - ...?~ J 3o I /a? 
1~ ~ljl l L Jll 6?) /11 - - ~ - ~ - - ~ 3o I ...:>0 ' 

1s 17~ I L. II 60 I() - - \ -.:s'Z:' 
1 ~~ - - ~ i 3o 7<2.,-_ 

; 16 37!1 ~ _L.j_ oz:> /0 - - \ I~ see> - - :<co\ . ..2(') ~ I 
1 1 ~ .11~ dl.o \ -Af_ 0C:> /5- - - \ O'l<J L - - ~1') _l_ ..so i ?'a I 
18 (1 ~ 3781 N \ I Ill so L - - . &_,) ~ I - - :~-, l/5- /X ' 

~ ~-~-
19 379 L . I AI 67) L - - .:lo \ s~ - -~ ! \ ! So I \ l ".5:) 

20 
1
"' 3Bo ·--·L I JJ .,.2r) lb - - .::<o 1 3~-~ ~~~_L 30 ('-'0~= 

21 ~ J'St AI # c20 10 - - .:<a ~ - - lisv 'AS '/U:? 1 

22 -:t 3~J. L..- ' 111 .3o /s- - - 3o 3::2::> ·-=-~f&V l ,:S'Z;) 1/tZ ~- · 
~~ 3 83 L V/ it/ &::> /0 : : " "' .3() 'IA~l~ : : 13Cv -J/ 3d v /~-

REl-L\RKS: G == Gre<Jt(.:r thi.ln 107. , cr J,r"atl. r than value shO\,n . ::=i\ot dE:Lt:ctec.l a:: limit of c .. •ttct:i<'L, c- r <lt: \',1luL sho\.t~ . 

H = Irt<:r!:e:rer.cC'. L--Dctectc <~, ht!L !; .. 10\. 1 ir :.~ , :: ,:c t, :·-::.. ~ !C'::. L· r b .. •l.:-\,' \':1~ 1.:-
- = ~ct I oke~ for. sh<.n·m . 

,,.. L'~ .1~ ' .. i L~ uf di..!LL·tllllllJti,. l.,; Uv llvl <q 1 •) 

dilution technique . 
dU\." L ... ... :-.\. t-
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S EmQCAXT IT,\T IVE 
\ 

E'l Ul NO . ;). -!"- -E 6 Step D. C. Arc 

~:rorn ~0. i ltEl-J~t;t ~ ----~-----..----,.-,_---rAG :\l . l· lE. L) ~L . t· ~ •· . .:. '• C<L. • • - . ... .. .. 

5 

-4-
7 

8 I .JfO 
9 -
1 ,, 

--

RE:::.;RKS: FL , !-:;-., (; , ;;~c Ti r~:J.C:Otc.:J in/.;, .:111 CtllLr ,.Jcmc,t'l: rc; or Lvd ir: ppn; . Rt'St.lts nrc' r cporlc•d in lht> 
!::eri• o; ], 1;,;, 0 . 5, (J . J, 0.~, 0.15, rJ.l , lLC. 
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I L!'l :\0 . d-. - I co. - /£ 
EPORT :'\ll. fi/>1 -/00t-

\_ 

At\ALYST ,T. M orookA SbeC'l: ::2 

-, I~:;, I :~·~ KO . I ~ I ;; I ;~ I : I ~b I ~tt;~ Sc Te I 1/tV 
Zn Zr 

L - - W 
~~-+~~~~~~~~-+-+~~~ 

·~-------4~~~~~4---~~~~-+--~- -W ~ 
/0 - -

5 ~~ __ -_ -
6 3 8£1 I I {' I ,}_I) I \ I L I /"" I L I - 1- I \ I 3D I \ I /CO I -I -~ I \ I~ I \ II~ 

' I m I '" 1
4 I \ I AI I ltV I ~-1- ~- I \ 1-<o I I I ~~ 1-J- ~0' I \ ~ I \ I-'M 

s ~~o '1 1'/ \ N..2{)!.) /D - - \ 3o : \ ./t/'0 - -~ 36 \ ;s;:; 
9 1 39/ 1 ' I L I \ I /t/ I A:.t'> I/o I - 1- I II ;J.() I l l.2a:> I -I -1~ I I I A5- I l I /ro 

to 1 J'l~' I IV I \ I Jo I s-o I /_C; I - 1- l II so I I 17/.n I -I -l.5ro I 1 l8o I L lf5V 
11 I 3JJ l . _ _ LN I l I /l/ I ~ I '- I - 1- I J I 3o I / I oGb I - I -I~ I I 1-<D I I I /CO 
t =: I 3<ttt! I N I /I /" I 60 I J61 - 1- I I l..?~ I I 13a:> I _, - -I~_ I/ l/s- I I 1/a? 
13 ~ 3'/~ l -- -n- /v I 7 . / 6 60 /.. - - ~If So _ 7Ll? - - 17m 3c I I,M;) 
t:. ~ 3<J~ 1 JJ. 1- I/~ 1 o - - /o 1.-kv - - ~ / 6 - )so ! 
1s ~ n z! ' N ){) 00 /\1 - - oZ> 7r-~ - - ?111 3a ;:~:> I 
l 6 !t 3'1RI It! I /A a~ L - - .3o ~ - - l5Un ~6 l/SO 
l 7 ~ 1'1" I I N ] J 0 :7D IS' - - ' ~ \ ~eta - -~ \ a, \ o1a:J i -

te L-~4- AI I 10 s~ L - - \ 1:o 1 ~m L-J - J3oo, ' l3o \ /.5/J 
19 I /fo/: I L J{) 6?:> j() - - \ .?o 7a, IT- ·~ I 3::> ' /.!?~ , 
w ~ "':J -'~- -N / () .!>?J :3t"'J - - ..?o 7a) ~ ~-h) "--- · ~ ..<a>~~= 
21 ~ 1.1o1 s /l( \ )/ ~ ;o _ _ 3o J 1~ --=- _-J.:::CO ~ 1

/ao 1 __ • 

22 ~ lf{)J/. 4 --W-· ' 11/ 6?J /() - - I /0 I F-
1 
T ~ , ~ v7Li __ 

23 ~ lf~!, t ).; -~·T' 1 /a:/ L - - _l/ 3~ '-I/ - - ~a~ 'V ;u; "J/ ;to ; 
?t.. ~ ¥· - - v .,. - - : --r-:- I - -v . __ I I 

.ENARKS. G =- Grc. ... L• r than lO'i:. , c r f:r-'::2tc- r than valu<' sho\..t1 . >: =1\(, L d<:U.:Ltcd a~ limit o f d, L,~tion , <.,r .:ll v ~llu ... · s hu\d~ . 
I!= Int erf~..rcr.<.,c: . L;:Dt:tecLLd , but b~·lo~> l i:i1it C'f c~~ t~r::1in::t: u:: , c r bl'l0\,' \' ;11 ... -
- =Not ! 0oked f e r . sho~n . 

,., L~ .• 1! l ;, i L~ uf tlt:L~:rmi;:,,Lic LS tiu n u l <l pply '""' t o l•:'•• 1.: 
dilution t echnique . 129 



SH!IQ\.::\~:TITATIH Si'l-:t~TROGIUP!IIC A:\.-\L'iSIS - FIELD SE~V1CCS Sf~<.:r!Oi: 

? ILH i\0 . /!).. - 1-J.-r 6 Step D. C ,\rc 

REi·!ARKS: 
---1. 

Fl , t·:l , C.~ , <:::-.<! Ti re(;Ortc·d in 7. , ~ 11 Olht,r !dCr.l~nts r cr.orll(l it: pfl ... . 
!> <: r i l' s l , r; • i , 0 5 , 0 . 3 , 0 . 2 , 0 . l 5 , !) • 1 , <: L<.: • 

R~sults nr~ r0ptrLLJ in~~-

\. 

130 



0 ~· - 1 ] -F 

...... .... ... ....., . , .. ..... -. ,-, - ~ 

TAG 
No . FIELD NO . La l'fo Nb Ni Pb 

I 

AI N L l / I ll !AI - ; /0 ?o 
2 ~(1-lk;t. (. N I L 30 J(} 
j _.!11.7 - -- 7 L I L /0 /tJ 
4 4 t18 8 1'1 .AI /0 .-?o 
5 4 /J9 1 L. \ /1 /CJ /o 
6 1-/.J/) (C::> L. N /D L 

i 7 #.II /( !1/ N /o- ~"b 

8 J/.I 'J. I '2- L }; /0 70 
' L.. AI /ZJ • 9 Jf/3 ;.J .J.s-

10 !.f./If_ ¥ Jt/ .. L 'IJ /0 .Jo 
11 J/15"' ~ IS )\/ L ;:2.0 L 
l : lilt 

llJ 
/b I AI Jl! /() / 0 

13 1/.! 7 ~ 17 /'1 L /0 ~ 

~~~ ! 1!. 

~:~ 
A I L / t) . /0 

I 
J,//'1 11: i N [ J 15 L /$" / 0 

16 .t.,t.:td 'i 8\ ZP AI //) €XC; /() 
17 J..t;1 ! ~ 1 1- / iJL 1»- .2/J / 0 . 

18 #~2 N ! L 71.> L 
\ I AI 19 ~.23 ~"'"\. ·if- ..5o /t2 

~ \lN ;w 2 ') . ~J_tl ~ 6Z5 
21 :ta~ '~ N _ I AI ~" /..5-
22 f/:1(, ~ W~- if. AI 

5!) /0 
~ 

·-

l.! 3.0 23 4~7 ;.I /0 
' "' ' ?' - 4 

RE:'-L\RKS : G = Grcat ~ r t han 10% , Gr ~r~ater t han val ue 
H = Int erfere~c e . 

- = Ko t l ooked f or . 

\. 

--- ----- - . • - r - - -

Pd P t Sb Sc Sn Sr Te u v w y Zn Zr 

- - /1.1 3o IV ~ - - .3co AI c2D N / cXi 
- - I o20 rf· 6c::b - - ...<co I / 6- / AX 

)~- b(;O /o?:; c:2.o /?IJ - - - -
- - ;;JJ ..3a') - -~ 2() / CO 
- - \ CZb 50) - - ..?Q? ,;:zo /Of' 

- ~ ~ /5 () cZo \ /00 - - -
- \ 3o .3co ..<co dO ; a} - - -

- - c.':<.() .?co - - /50 &::-; /50 

- - .:t.o ..za:> - - /675 3o I /IJO 

- - I ..<o 6~ - . - ~ I 3o /5"0 

- - ~ I 3 cc - -~ 3o 70 I 
- - ./ c:2..b _;G'O - - ~II :2o V.aJ 
- - I oZo sco - - ..?co so /00 -

7L> ' - - O<..o o-ro - - .:<oo ./S" \ 
;<.o ~ ' - - - - 2Co' 3'::1 / a? ! 

\ .$a) ~ \ \ 
-,--

- - o'ZO - - \ ..:<.o "71'? I 

-f '\ .;<I) ~ - - .<co .3o 1/~j__ 
~~-\ ~0 .s-co I - /6 /t)O ! - - -~j -r-

l?a : - - /0 6W I - . (Ia; ~ 

J /6 
·-- --r--- ~ 

/~ I ! ;zz_'-- - l..t,"ZZ) - - '/$ 

- - 7- ;;20 / f;:- - -~ /0 
1 7c? i . ,.-- -I-

- - J c<.o - ~ /() 7o , 
'--+-

- - .. j/ ~- --¥-~ - /M Y Ls- 'V oo 1 ., ,_ 
- I I ! - -

shc\-.n . ::=:\c L G(;LU.Ll'L <::~limi t of dcL.-...Llc'l1 , u r ;;L \'<J lut! shohn. . 
L "'De t c ' . r: !· " t 1- 1 ' · 1 • · ; • : r · , o r be L:· 1,· \' a l ~ -

sho1-m . 
,·, .. c sual 1 ;:nits o f delerminati < ;.s do no t <JPi'ly du.:> t ,' u ::>0 <. f 
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SG!IQi.·:.~:TIT:\TIVE Sl'Sl~TROGR:\Pl!IC A:\.-\LYSIS - FIELD SERVICES SECTlOi~ 

nUl 1\0 . ;;1. -/ //-L· 6 Ste P D. C Ar.: 

I ~POR.T ~() li,;JL~/t; t' ( ----..,.,...---.-r: =-
---rAG :\0. F iET.J[';Ll. l·, ,. c: , C<:~ to T 1 , ~.n 

4 

5 
I __£_+ 'T.J~ 

7 I 
8 r 

9 
l ., 

ll 

p 

I 

w 
I 

l c I 

21,-il--! ___ --t---___ _ 

REY_;R~:S: F .. , 1·i l'. , (.; , ~~.:.! 1i r01.crt,-d in;:, , .:~11 o t lKr 1 !·m;::•ts rc ···1L~( 
~eric·~; I, r;. i , ') 5, 0 . 3 , 0 . 2, 0 . 15 , rJ.l , l~lc . 

s u I t ~ .. :·, r < • t'- , !.. ' · d i :: L:: t' 

' ; 
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\ 
0 . ::<_-I~-~· 

l,~I VI'\.1. •'"·· f'/'/ /1/.l •• • ...•.• . •• ,_ '•- ~ ,... _,, • -- --·-- ·-

:,l,C F lELD 1\0. Ln t--to :,IJ i\i Pb l'd l'l S' S'" Sn Sr JTe L' \' \.,' Y Zn Zr I 
"" · 

l /Ill 1/11-1 }\/ AI L -:1'0 c2/) - - N 3tJ }..! OlCO - - ~ N 3:l /l/ /CO 
2 Afc.-v_,q IV / lV__ 7b /S - - I 3o L 3co - -~ I ;zD / /~o. 
j _!/.)..'1 N ,AI 6 -o L _ _ .JO 1 soo _ _ 1/-sz> /O 7o 
!.. 1/)P I Al N /tO L - - .:to \ /C::O - - .:uo \ /.5- 67:) 

5 #JI Y L. L /tJo /!) - - /\5'" \ /a:J - - J:,"O /S""' /CO 
6 _tj3._2. AI \ N 70 L - - ' ~- ' /.S?J - - J6V ;s- \ 7o 
7 #T"? l...f N /~~ L - - ;/2..() //XJ - - ,;{trJ ~.:;- ?u 
s U?~ \. N N S'oo L - - 1 i<.,() L - - cKCO 1s- 7ttJ 
9 J/15 ~ L I L /to / () - - / .:<o I /67:> - - /o'V J ~0 / ...?a; 

10 1.13c ,~ IV / L. 3co /0 - - V ..:<.o / /C<5 - - ~ /S / /CO 

11 ¥? 7 ~ N 1 ;_ ~ 10 - - «o /m - - :zoo /~- I ?o 
I~ '-138 ~ N N 70 L - - \ [/S L - - /..52' I /0 /SO 
13 V.J<J L L 70 /0 - - \ /~- \ L - - /Sl5 \ /0" /57) 
~~~~-------·---~~--+~-+~~~~~--+-+-·~~-4--~+---~~~~++-+--~-~~-----

1~ J,l~o' L L .5"o /S - - ;o \ L 1 _ _ ;so /s- /a 
15 I ¥tr ! --1-(._J w L 70 L - - \/ .;{0 w .:wo - I - ju;) '~ /.:'.:J- ...;/ I 70 I 

16 I 1 - - - - I 

1 ; 1 _ _ _ _ ! I 
1 I I I I I 

l a ------ I - - . f- - -; ' I ! I ; 
~ ~ -_ -- --f_ : : ----~ ~-t--- L __ H l ; ---
21 1 - - - - tl ! --+----4------ -··- -· --. ----- 0 

22 I - - I I 

~ ·--- -~= -- - -- ~--
·-r·-- - --~--

24 - - - - ~~ : 
RHL\RKS . G ::- Grcav r th <ll1 10/~ , r.r p·._ato· th;:m value 

I! = lnt c rf crl~r.c, . 

- = ~ot l ooker. f0 r . 

slhnm . ::=i\ct c!<:L<..<..Ll·d n:: limit of d .. t~;;<.Li,)n, lt" ,1t ,·.-:lu~ shl'l.:~ . 

L=D~..L~ct,d, but b...:lo\, lir.;it cf ,:c ~ cr:-:::i:·.1t ... : .. '-' ~" b,,\, ... , •;:J!~.-_ 

sho•.m . 
,., l'::-u.1J J-irrits u( deL(:rnin•lti c::;; dv nvL np:>IY du,, t 

dilution Lc..:hnique . 133 



s~ : :IQi.:;. ~:T IT:\TI\"E 

:-rL~: ~0 . ~ -~_;- E" 

.. • • '\ If A 1 -, ..': ' _ • ·- • • .., t\U 11 UG {EPORl ~t ,,.___ ~~·-~-- t: -----;;!.:."!. ~~ ·· , • , • ... • -.--fAG :"t'. ~ I t. ·' ,\ t' · ' • 

4 

5 . .....:·~---
6 - r 
7 I 

8 

9 

1" 

REM-;RKS : F<: , N;· . r:.: , ;:-c Ti r cpo rt e:d in 7. , <all othe:r e:lcmen t s r eport e d in ppm . Rc>sults nr C' r C' po rt e d in the> 
l> (! ril ~ · 1, '; . ; . 0 S, O. J , 0 . 2 , 0 .15, 0 . 1 , e tc . 

\ 
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F IL~! :->0 :) - ;;u -.-
,,1- ' , ,..... . . ... , , , .... - ... --- ·- -

TAC 
t\('. FlELn t\0 . La Ho l\b Ni Pb Pd Pt Sb Sc Sn Sr Te u v t.l y Zn Zr 

1 ! .. I W-; N JJ L 70 AI - - Jr! SZJ AI .2co - - 50:; l!v' 30 N )VcJ 

2 lAt6-<-.,;' L I L /..57J L - - I 3o I 3a::> - - 300 I ;2.0 I /CCI 

't'7'31 i N I 
N /67) L 3o 7 ..?<X' ~0 I .:2.0 /tic> j - - - - I 

I l k' IV / ro AI 30 3oo 3~ ):) - .:f~ • .:l - - - - \ \ /oo 
5 I ..;.,s L \ Jv 70 / /) - - /t:/ L. - - vso \ /{; \ /tXJ 

\ \ J 
-

6 ;...{~ !_ !0 3a:J /0 - - ~ L - - ..zoo ..2() /~V 
7 i 'H7 L. \ ;.; :zoo '- . ' :<c> '- .ZQ:J ~0 ~ /:50 - - - -

8 I I L. ' L ../co /() &:> L ~ ~(.) L /St:J l./7~' - - - -
9 L/JI9 , L I L ~ //J - - ~ L. - - ;;.c:o /5- L .I$ 

10 ~St /II I N 70 L - - .3::::> L. - - .:-co I 2o L /to 
11 >IS! 

I 

L I l_ /.50 / 0 - - I .?o L - - ~i>O /5 L /ClV 
1::! 45., L. I L Jm / S I ~0 / PC V62' ~ L ~77 - - - -
13 ~ lfS3 L /0 /a) /.~ - - ,:2_() /G:lO - - 1~-v \ ...<o AI /SO 
}.:. ~ '!Sif I If. . /0 7/J /0 - - / 0 /CO - - /to /S' jJ /SO 
15 \J ¥5'5'1 jJ L / to / 0 - - 1/.5- /00 - - _.u(j I \ /.:) !v /~ 
~ .;5'r_ I 7()_ JtJ / 6ZJ l-tD \ AI .XC 

-
16 L-.. - - / a:J - - ..:::'C....- 3o 
17 N 'f-S' / L ~ L /.a? /S ~ /CO .A:>O • ;.s- j; ~0 - - - - -+ 
18 ~ifSi )./ I /0 3~ $0 \ 3o \ L - c'70~ I I 30 ;.; 1-!::J"ZJ I 

"l -
\ I /O .3a> / 0 - ' OUJ AI - ~-'1:o I 1.{) N ,~se i 

:~ i ::t -~ - -
\ /0 ~50 AI 

r-- -- ---- __.: 

JS / t/ ~ ~--/f) - - I~- - .::..co f 

) L I L 
--1--· 

21 u'' /~t:) JS - - :flo - - .~aJ I /s- N 1@1_. 
I I L .A~ J Tf~ 

·- -----"' 

AI 
l2_ '"' ==ti- /0 - - ~0 /SO I 3o r::ux>_ i 
23 </C.3 fL_ 1z+L .:S"CJ J t) - - "/ 7 \l/ l t?O /()0 ~ /C IlL ..<co l 
?' ! -~ I - -

RH!ARKS. G = Grea t (: r t ha n 107. , c r gr(:ater tha n value shown . ::-!=~ot dr:t<:<.tecl a:: limit o f de t r:ction, 0r at value sho\m . 
H = Interfere~c e . L=De t ectf:d , but below limit of dete rmination, or bP l ow val ue 
- =No t l oo ked f or. sho wn . 

,·,=usua l l'imi t s of detcrmina t i e: r.s do not apply d ue to us o.:> c.• [ 

dilution technique . 135 



... 
S t:::IQ\.·;,>;TITATI\'[;: Sl'I::CTROGRAPIIIC At\ALYSJS - FIELD SERVICES SE<.:rJOl~ 

:IL~i :'\0 . ~ _ ,_ 7 -t:' 6 Step D. C . Arc REQUESTED BY /?. L3 o <...Jt.:£_ __ DA1 E &d.74Y 
U:PO~!J'P. He-;.;.:;. ' ___ . , . .- .. __ ·-- SH£E1 1'1 

I. ... L· ::-:o. ~ 1: ,i~ Y... . !~1. Ca;. T1, Nn As Cr 

.:70 ~/:ro - - ----,----
--4~___._ce_ - -?9?-+ _ _z_ 

II I Jp r~ __ ,.{9+~@_.1 .. ~. 
I ,- II I I ---1--+--1--3 0 ' f_!S i_22;)+6""Q 

~-~-~P' __ -U- _ L ... _t/;> ~~ .J_ ~9_ 
-'--£ I - 1' - I •• I ' ~~~--i~- _b L -f- ~.2o .ta;>_L.o<:?_ 

- I' " lfl.6.t"' I \ I t ~- 11.:20 $!'0 j _'-::1~~~ __ /~ ~--+-...S "Z?_ 
.~ I . I I',.... I' __, I I I I I II @_U'ZO +- .~l= c:l.o ~_j-~'Q_ 

30 

ai
-

. :z:: 
_/tJ ~~ll __ J.-J- -fZ. =-J_~O __ 

~ I I I I I! I :: -t%-tNl· ---+· --~ I~ I /~ 
. ~ ---~ -- -~ ---t~sz? 1-H , _- l - -+~o i . .:?0?. I ~ 
~ 1 1 1 1 - ~-j_/~ ---~--; Afi --~ -+;_5-l)_? _j_0 . 

--~-- .L _ _j __ -- -~-H 4' ·- --t -+--1·-----V~-
I · - It:: -- i \ I I I ~ I ,_Q -¥--5(:7 -~d_~- -- ~ .. v.Q..T/Q __ +/~-

~-·-~ j2'@_ t_~ I . . + -+;~-~;; : _zg 
--+ , 1 \ -l--+~- 2'b-1 _7co_LL--l-- ~-rl-'·-- ..J.::_ --: .. _tt __ 

-~--~-~-!--L1J..Ll.4 /@2Lt--L. _ _L _ _ -l-~-:J.ig>_~_7._a_ 
_ ... _~~o_J2~tqL~- -+ __ -~-f.?~-i-~C2-

' I•' ~-~~ ~ '=-~ - -t- · 1j~~ + -~~ 
- I "J" I ,'/ -+..::!{ .---1-Zf:'Q I ~ t_(___ /~--t:E_r;)-

_L __ _L _ _l ___ ,L --- - --

RnlARKs: Fe: , _Hl• . • C-: , ~-d Ti r cport e: d in %, <t11 oth<:r eleme nt s r eported in ppm . Rcsu l t s <He repor t ed in the 
s<.:n vs I, fJ, , , 0 5, 0 . 3 , 0 . 2 , 0 .1 5, 1) .1, e:tc . 
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"") -~ 7-.t-
[\ l. l\J!'' ~ ... _L~ ,. /·' •• •. • • - -- ~ . .... ~ ... . .,.. , -- ·-- - ·· -

T.-\l; 
s~. Fl ELil ~0 . La Mo ~b Ni Pb Pd Pt Sb Sc Sn Sr Te U V W Y Zn Zr 

l I',, {,.._ ) - ! N It/ L j(){) /0 - - Ill :50 N .;7CO - - s co ; J ~ )II //'L) 

2 ~~ - .~ ,..i N I L c3n L - - I 7 / /oo - - /CO I L / ~ 
. j 1 -r:; ·'-- : '- 1 10 /w JtJ - - 1 ;:> 1 L - - lz.:o ~o l JSD 

f ,q: ; '~ '- '- / 00 /~- - - J.s- /t/0 - - /5'0 \ fZo \ 1;20Q 

s #(7 , i- L \ JO Lt:O 1...20 - - /S \ L - - /50 .:2.0 \ ~ 
& 1ft'! ~ L \ '- /CJo 3o - - ~ \ /oo _ _ 2co ' ..<o \ Joo 
' 'lf.v \ 26 L. /120 .;:o - - · \ ~ 1 

/00 - - 1...2£b .,z.o I~ 
• 8 I lf7o i "-1 L L. /aJ ~o - - ilJJ /t=b - - :?.co ;<,o /&o 

, 9 I :n, r- , JJ N /S N - - 6'V ;2co - - .XO ~ I 7o 
• 10 ¥71 ' I /II 1 1'1 ..tJ- N - - 3o J /.Q:J - - tl..tt? I ..<o / ~ 

11 '·f?"< N N /S AI - - 3o /CO - - I~ :<.o 6C'> 

1 ~ '17"~- \ Ill I L ~- /./ - - 1 3b 1ft - - ,;:co /-5' 3o 
: u l/7s ~ _ _J~ I L /.50 A1 - - I 6C:J 3ec - - 3ro 3o /.'X' 

1 ~ If u! {\. -!-d 1 AI so AI - - I 50 .:<£o - - ~ \ ~- , ~ 
1s I ~77 ! , 'i' ' AI L :5& AI - - '7o ~ 1 - - ?co \ .::2~ \ ?'o I 
16 '175\ 1 _::i\ N L 0 L - - ib \ ~ - - 3oo ~a 7D 

l 7 H?'t I "' AL 1 ~ L 0 L - - \ .'b 3aJ - - .-«:o. \ ;z6 -..v 70 I 
18 1-t.ELr-. - L. \ I I_ ~C) A ;J.O iZCO I - I - ..2m ; ~0 L. /Sf} I 
19 

1
1 

1/Zi l _______ L , 
1 ~ L 70 ./5 \ ~ .)Co _ _ .:-+.74?. 1 __ 1 .:2.o f\.1 1.2Q, I 

2o . "~~~~ . ~ i L L-a 3a \ ;z.o /tJo - ~~ J ~o L ..ta:::>j_. 

21 Jf~3 _b_ IN 3c; .~~- /S /~d-. f .. .:..... - .@ I o"20 _N lot' i .. 
.E._ _!i.Z.!:f.. _.__ L ' - I L 00 ~~- / S J /_~ - /50 /.s- Iii /~+-
23 ;.;25 ~ ~/ L_ 30 J 0 \1/ /.:>- ~ /sO - /a? 'v IS N ~a> 1 

I 24 _ _ r _ _ .! 
---'--·~--'----~- --- I 

RE~~RKS . G ~ Grea t &r th~n 10%, o r gr~a te r than va lue shown.N=Not det~cted a~ limit of det~ct ion, or at value s hown . 
H = lnt e rfe r e~ce . L=De t ected , but below l imi t of de t e rmination , or be l ow val~e 
- = t\o t l oo ked for. shcn·m . 

,·, =usual J ·i mi t s of determi!1ati c.r.s do no t apply clu<? to us.:> c.1" 37 
dilution technique . 



., 
SE:-11\Sr\::TlT:\lf\' E Sl'EGROGRAPJIIC r\1\ALYSIS - FIELD SERVlCES SEC:flm: / / 

6 Step D. C. Ar c REQUESTED BY R, Ba c__u [r_.LJ/_ __ DATE ?/17/t:>~ 
SHEET ftl 

Cu 

8 

9 

l " \J -0-_ 

16 I 
I 

18 

19 

20 

21-+---

22 
23 

24 __;,__.__ ___ ---.J._ __ - --l-. _ _!. _ _ _ 

REMARKS : Fe: , Nl' . r;.:J, a:-:d Ti repor t e d in 7o, :~ 11 othe:r e l ements r eport ed in ppm . Results firE' r eport e d in the 
~c ri vs I, (;.; , 0 5 , 0 . 3 , 0 . 2 , 0 . 15, 0 . 1 , <:! LC. 
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,I 

FIUl ~0 . 
;; - 3 ; - t--

KA J, /lfo 71. 
l'-l.oiV"l , ,. ,., F.,,, /' - ~ - .. 

TAC 
l\C'. Fl l:LD ~0 . La ~lo :'\b i.\ i Pb Pd Pt Sb Sc So Sr Te u v w y Zn Zr 

1 I ! 1/ {.# - I }j AI N ~f) L - - JJ 3 o AI .:PC)O .- - ?oo N ~ /J /t;JCJ 

2 IA16·;t81: ::11'· I L /:0 ;2..0 - - r )/) I .2/;:0 - - /.5ZJ I j.j,. / 1/t:'c? 
I L ,;C /60 

I /o I /C'O .) I 1/9'1 I~~) A.() - - . /IJ ..2a> - -
u ..:gg l I l_ 3 0 L - - /0 /.c:tJ /60 J!J ~ - - -
5 lfg<; :.::.() /D 50 /5 - - \ /5 \ ~ - - /6"0 M \ /a/ 

6 ~.Jfo l...2,J \ L ..,:;() 42-0 - - \ /!r" \ ~()() - -~ 5 ' !/a? 
7 ~'9/ ,Zo \ ) ?o ~ - - . ' ,:2./) A5ZJ - - .:Za::J /0 AJO 

8 J.~n' ;:..o \ L 3o //) - - ;o- b2a:> - - /6'ZJ ~ J ~ 

9 I '-113 ;?.o \ /0 70 JO :2-o _/~ ...... '""~ 3:> I /6~ - - - -
10 

' '-J 
Q.O L ~-o 10 v..s- J /t)() / 50 ~ 

I v~ , l l.f'fu. - - - -
11 ( ~ lff5 ;to L 3o /0 - - I /b- 1 /PO /07J ;s- ' /~ - -

' ¢!:(() L. 01.() I /o I .3'YJ /bO ~ /0 '¥ ~ 12 .,.. 11 11-7' .:<!i) - - - -
13 ~ ~~ ~'17 < .... L 56 ;!.0 - - I /s- ./£70 - - ·.;2t6 A:) L /%) 

1!. I lffS I .... ~ !) L 70 / 6- - - :lO /.?0 - - /Sl) /~ AI :t.a'J 
I -

15 Ll?f ..M I L Jo e2o - - /:r /1/0 - - /oV /0 # VGZ) 
16 ,5-t)O I '- I L ~v /6- - - tUl \ /cYJ - - i/~'2? \ ~ L /~ 

1 7 Stl I ,'2.(> I L ~"Z> :a:> - - :R.O \ /(}(} - - /6V \ c%.0 )./ /6!J 
18 5"-4---- L I L 3 C) ~ - - ~~_, \ /_df}_ - - /~2J ./~ }/ v~ 
19 s-QJ. ;2...0 ;_ 3o .:.o \ ..,a, ' L - 1/a?J Ao 1\1 ~ - - -1-·-- - -- --- -
20 .)()If. ;:l.D L 1-:..-:..JV ..?o - - ' :<.() ~ -1,200 .t_o il 6'ooj__ . 
21 5~S .z.o L .:2.0 ..2..:; - - /~ J '- - - I/ SO /.5' IV /~ .. 
22 .f'ot. '-

~ 
/0 /o- - - 7 I /'5J?J - - ?0 f) AI ,XJ ·-- ·-

23 5?;7 r1.,0 .;z,o / 0 - - ~ 7 "~" ~ l/t?t' ,,~ ~ "if /~?J 
24 - - - - i 

REt-lARKS: G = Gre:a t ~r t bm 10% , c r g: '=a t eo r t han value shown.~=t\ot det E:c t ed a:: limit of det ecti on, or at val ue sho"n. 
H = Interference . L=Detected, but below l imi t o f determination, or below value 
- =Not l ooken for. shown . 

* =Usual limits of det e rminations do not apply due t o use 0f 139 
dilution t echnique . 



S E~~IQ\.:;1:\TITATrVE S l' ECTROGRAPIIIC r\t\ALYSlS - FIELD SERVICES SECT101\ 

FlU! NO . 9.-- 3 ,;2.. - £ 6 S t e p D. C. Ar c REQUESTED BY /?, !3awt:· tV 
U:PORT :'\0 . d /J_L::-/ :1 /J •/o ---,.....---,x :'"r ------~--~----- --~ __ 

TAG :\l1. F JET:) , . r ,.·,~ d~l. Cu '• T 1 ··, l'ln A f. ,\s J\u B Ba Be lh Cd Co Cr Cu 
-r-- ' 

Fe , M1~ . c~. ;~d Ti r epor t ed in%, ~11 oth~r e l ements re por t ed in ppm . Resu l ts are r epor t ed in the 
serj ~s l, 0.7 , 0 . 5, 0. 3 , 0.2, 0.15, 0 .1, e tc . 
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7"'> - ,E 

!.'-L. l V O' .1. , ,. , . • / 1' ; ·,' / ' ... ' - •• •• • ·-."' • ..1 . • • ,. • •• · - • • , -- -- - .. 
TAt; 

Nc- . F l ELD t\0 . La No :'\b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

l / II/ w - ; /( N If 7'0 L - - )!/ 3a N .;1a) - - :a::z, /II ~ AI ,0() 

2 1...-t:r.-<~ }/ I Ill / () J{) - - I //) I 2 c;;o - - l.<cn 7 / s- }\/ /~ 

_.('t;<l , L /II 50 ~~- 1/0 
I ~./ - l;c:o /6- IV 7tJ J - - I -

4 <'I t> L /1/ .!J?J ;S' - - ~~-- \ /a? - - /:56 / (;)- N /tV 
~ 

\ It/ 5 5 !1 . L AI 7C' L - - /s- l.;7eo - - )57} /S'" 7~ 

6 . ~/~ L \ L :s-o ~0 - - /~ \ 150 - - ;SD ; S II / SGJ 
7 .r;-, l:zo L s o 30 - - . ' j!) /;~/) - - 150 \ /0- )./ /tJ~ 

. 8 j -}/11 I .2./) L 6() ;J..o - - _j_s- /tJO - - !50 IS" L loo 
9 .r'i5" L I L 50 .;:?Q - - JS' /00 - - IS~ ;s- )/ /tit? 

10 .("I f.. \.) L I L 3 o 3o - - /S ) /a? - - /~0 JS' jJ /~ 
11 .('J 7 

·~ L AI so 3cJ - - 5" j tx) - - J5'0 / S' II ;M 
l~ -(f 4 ~ 1...2./) / 0 Sl) 3c; - - !;S /SZJ - - j -:;7) 15"' L /70 
l3 -~' " ~r:v.::: ~0 AI 3o ~u 

I l/5" -1'1:5 / ::zJ ;s- AI /S7J - - - -
]!.. De!~ aZ.o L 3o <20 - - ;5 1/aJ - - /.s-:J /5 II /00 

I --!---

15 <:,') I i L.. L ~" / 0 - - /() /00 - - t6ZJ /!) L. /00 
16 . ~~ :). L. Li 67:) PlO - - ~ \ /to - - ~co /b- N ~ 
1 7 <S""-' ~ .:<o L 3o o-20 - - /~ .,('~ - - ,6'0 /5 N /6-cJ 
18 {:. 4/ L \ I L_ ~ L - - /0 \ ve>l? t+ i/Sd ; t:> ;; /62? I -
19 I .£,; 5'1 L ' AI 7 0 /() /5'"' '\ /s-o .._::.. _-JtY-.~h if ?- AI v~ I - --
zo I f~ ~~ L L co / () - - /.s- A~? - - 1~ /=r- jJ /.50 I 
21 -)".17 ..lo L 7a J() - - /~- /50 --=- - /.6V /~ /II !.zOo -

-f AI iV -· 
22 ~::;~ L 70 L - - J ; 0 /.SZJ - - I;~ ]) 1 /t'~ 
23 ..,'~"t L -AI ~7:) '- - - .~ I~ :::JL ~a:; .3aJ "'¥ i.;Zo L.... ~ I 
24 - - - -

,REMARKS. 
l 

G ; Grea t ~r t ha n 101 , o r g r ~at e r t han value shown . ~=Not det~c t e d a~ limit of de t ection, or a t val ue sho~n . 
II = Inte rf e r ence . L=De t ected , but be l ow l imit o f dete rmination, o r bel ow val ue 
- = No t l oo ked (or. shown. 

* =Usual l imit s o f de lcrmina ti t~s do no t app ly due to us e cf 
dilution t echnique . 141 



:\ 

6 I 
--r--LJ.L..f-
7 

8 

9 

10 

SEm Qt:AXT IT:\Tr\' E Sl' !-:t~TROGRAP!IIC ,\t\:\LYS lS - FI ELD SERVICES SECT l Oii 

6 Step D. C. Arc REQU ESTED BY tf, Bo (..4..) £tV 

REMARKS: F<.! , M)' . • C·J , <::-d Ti r epor t e d in% , <111 o t h<:r e l eme nts reported in ppm . Re su lt s Ar e r e port~d in the 
s c r i v s I , (J • i , 0 5 , 0 . 3 , 0 . 2 , 0 . I 5 , 0 . 1 , e tc . 
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F[LN :\0. 
RE PORT X\1. 

.;2- 33 -E 
H II/- / 1J , ., I' AI'\ALYST J': /f~Tt.J~¥..4 Sheet /;2 

TAC 
!'\('. ~to 1\b Ni Pb Pd IPt I Sb I Sc I Sn I Sr Te I U v w y Zn I Zr F H;LD KO . 1 La 

1 1 11 11 I u.J -; I AI I N _j 1\L_J /0 I,)./_ I- 1- I /1/ l..?o I JJJ~ I --1-1~ IN' l _2n I N l;m 2 IH'·j 11 If 1 ~ 1 ~ 1~:1: 1: If 1; 1r 1:: 1 :11=1/ 1·%1 r 1: J 

4 n~ I L Jj_ I L_ I s-o I ,zo I - ~ - I \ 1;.>1 ~ I L 1-1-12® I \ I ;r I \ I I® 1},; \ t L I \ I L 50 /~ - - \ J~ 3::b - - .too \ / S /OO 5 

6 . <">t.~ l V ~ I L I \ I /\1 I .5o l1o I - 1- I \ I /~-- 1 \ l3co I -I -l..za. I U/o 1 \ l6o •-
7 5t.,~ 3 I L I \ I AI T S?J- 1 '- -l ~T-l 'l T;o-1 \ l3cc I -I -1/~-o I \ l /o I \ l./6t' 
8 S3(. i ~ 4 I '7i' I l I 3o I .ZO I N I - 1- I I l ie:? I \ l3co I - I -I~ I II ??J I \ 13a:7 

10 

9 m! ~ T ~ 1 .zo I / I L I Ar I /~~ - ~- I / 17 I 116= ll ~s-o I II,!() I ~ro 
.5?&1 4.... ~ l .t.o N Js- ; o -- /O..!>'Zl? - - 5"0/o ~a:> 

11 {"~<; 1 ~~-~'"'l ..zol ~r-- l ;; 1 :to 1-101~ 1- 1 1 1 /o 1 / l3'c;t} 1 - 1--=T~-z> IIIIo ' 1 l/5ZJ 
l ~ 5+'o! ~ ~ I l- -I 7 I i.. l /o I Jo- l --1-J- n;r:T/ T3o0!-ll7o 17 I ll) I I 15() 
13 I 1}1/J I .. ~ L I L 6() :20 - - /() I .::2;;:;~ -~ 7 )s- 7 JtJo 
}!. .£i':J r 'o :1..o I f\1 3o / ~ - - 3.11 - / ,3t)O - - :<.()() ,to I /00 

15 I -<~.n ! ~ / , ' ! Li L o-o ~~- - - ~ I !bo - - .;.leo I Jr J 717 
16 1 .!'~ I ~ I L I \ I /.... l.2o I :<_o I - I- I \ I /tJ I I I L I - I - I /~(:) 1\ I 10 I l I /~ 
17 srs j ) 3o ~ - - L - - :l.tO 

~
-- "\J .::o :t.o - - _jf_ - - JS() 

i'l ~ _j N L. ~ / 0 - - L - -JLtt' I 
2o . _r'l'~ ~ - I~ D '3o /~ - - /hJ - ~1/50"1 t--!--t-t--t':...::;....;_ 

~--t-=Y -~~~ I~ l i~ IJ I Jl ~~$~ IL ~~~ I i ~-- · 22 

23 

24 
REMARKS: G = Great~r t han 107. , 

H = Inte r feren ce . 
- = ~ot l ookec for. 

o r gr~ate r than value shown . ~=Kot detected a~ limit of de t ~ction, or a t value sho~n. 
L=Detected, but be low limit of de t ermina tion, or bel ow value 

shown . 
*=Usua l l imits of dete rmina ti t~s do no t ap ply due to use cf 

d i lu t i on t echnique . 143 



~ 

S Ei'llQL"A~llT:\TI\"E S P~:l:TROGRAPI\ IC ,\l\ALYSIS - FIELD SERVICES SECT !ON 

nul NO . ;2,. - ]lf - L: 6 St ep D. c . Arc REQUESTED BY R,J3t?w~ DATE 7J7J,fe" 
U:PORT ~0 t/111 - ~I"/ ~ . SHEET lfl 

lAG ::::;l) . fl~ :1 ~Li . ~...,..., f!..: t. Ca'1. T 1\ f!n A~ ,\ s Au B Ba Be 81 Cd Co Cr Cu 

l I fIll/ I I I _N_~../. l/5 I 3 j 7 ,o ) 5{):) AI AI N L _ /6""0 )./ }/ ~ 2o /50 _,ffiO 
2 !AIC--rSfr -L:Z~fi--~--7to ~-- -/- /~- ~_L-r--- 1 t '7 7P._+£2 

~I -<"- I --------1~-- ~ 3_l!-i-f~{- ;:_oo - ~--h- L .:zoo '- - r-!1---r---!--t-~V~_l.L~-
------ --~-Z --L£ l ,.,2,_-r-3 7/)(") 30 3c~ L ~~ ~SZ'~ 
_ ____ _ ---f-Z:-1- ;'~_L ;z__j.! 3 700 , \ __ @ _ _ 30() _ L . ~-

1 
L.~Q_ 3<2 

~ ·rr' ! _ ;S __ ;,s- 1,3 ,;z. ~ 1 3Q_3oo L I \ / 7o~" 
7 S5_7 __ __J_-:3 /,0 I I ;l,. i /5' ~ \ 3o 3a) L ·-- r \ s 70 I o'n -

8 S.<'~ L-----r-' 2 - _L, "'- -3 .;2.. 71'Yl _3_g_ 3~ L )/J /.:XJ 3Q__ 
9 \ ~~<; I ___ ._ ____ __ ?_ ;_~ t{ e-~6-=-+~3_- l-Za? 6"0_ Q?Q_ J .- ···-·- --- IQ A?~r---~P-
1" "\ :;;:-r _ i 7 / - ~2 ;$"" ~ 30 ~ ~---+-r-- 7 ..¢ 30 

11 ~ ~I I I 7 I ' ,;2_ '3 7LXJ I 50 3co } J . 7 70 • 6V 
1 2 ~ t~ . ---··-···- ~ -~= __ L·- ·+--2-:.~ 6W I SQ_~~ '- ! ____ [_$ 7~-L~-
u 1 r-, ~ I - - - ------ - -:-- ·-?-- _J.t_~r.t3-- . .L~ 3oo 3:::)--~~--?. __ ·-/-- -:-- __ _ J_14'~ 

* 
';~ ---+~~f-~"-.J-- 1-:~- -~ L .. +- --, ~~t!: -t ' --~--- _?_ f"~ r~ ~ - r--------t--2.,-LrJ ____ -+· --~ -- --- ---l---1--t ,_j_2_1 _ ___ , . _ _ _ 

~£CC I ----tL~-~-~~r!-~ :;m_ -· ·- ~-_Q()~~-w-t-~ ~ - -·-·- t ---v.J21.1.a?-t-~-
Uj_ ,{""(7 I -----~- __ 2 .!~ , ::;_ 2..tb i 3<::? ~-I L_~- - ·- ~-- +,Z.T ___ 70_j__~q_ 

20 ~ZL _=.--::::--=~ ~d ~~:,:. _ ~·3 -~.:z.~ ~-D- ' 3 o-j-~- _t_>-+, .:=- .do 1 ~q 
1 

:9c>-
::l ~~------(f~~::~j--~£:: ~~:J~J~-c~- 4- 1 ~::1-'~} 
!_.£73----- ----- ~ z --;:s-+-·--:-s~- 2-m '17 .. v ~" :30-~- :-,_:.--J,-+--j;+7---7.o-·tzQ ------ 1 ----] -- . - ~ , -- -

l 
'I 1 ---

REMARKS: Fe , I'll' , r,., , <::-d Ti r cportE:d in %, :J ll o th(: r el ement s r epo r t ed i n ppm. Re sults a r e r e port ed in t he 
!:> c rJ ,•s I, r;.~, ') . 5 , 0 . 3 , 0 . 2 , 0 . 15, 1) .1 , <: tc . 
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.;t - 3 4 -r 
l '\W.l V i ' .l. . ~ , • • , '-'- -'--~ ... ·-. -~- . . - -- - .. - --- - ·· -

TAC 
!\('. rl ELD :\0 . I La ~to ~b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

1 I I ' I I.A.) -; N Il l L 70 L - - N .30 N ..2.co - - 3Co A I~ N / d O 
2 ~1(,·,!'.{': :zo I )()_ 60 /0 - - I ;s- f_ LOO - - lSD ( Jo L /SO 

L I I L. /0 / 0 I L I /a:> 3o I L N /SO j .5.5'! - - - -
4 s~~~ L /\1 a :zo - - 10 L - - /:Z:> / :J II. I /~ 
5 <"X~ 2 o \ L .!>V / 5 - - \ ~~ N - - /Sl'J /~ "' 70 
6 ~<I L L 30 20 - - }IJ L - - /.Q) \ }0 N .s-o 
7 'f"(? L \ N 20 r-2.0 - -

. \ 7 \ L - - / oo JO AI 60 
8 . ~sa \ L \ )!) 3o ... ? {) Jo /t10 /!:;,?) ' /s- 'N JtJO - - - -
9 ~<<; -\ ,...2Q L 3o ~(j - - ,IS' /{)O - - / .::0 ;</) JJ /t70 

10 ~~~' ~ L /tJ 3o ;s- - - 7 /()(') - - JS() /~ N /6-o 
11 S't.J {{} -<.,o L 30 c20 - - 1 l!s- /00 - - /.20 L~ JJ /.:5ZJ 
1 ~ 5t::.. .-..J ..<() L c26 .2{) - - JO ~a? - - /~0 /.:r JJ / stJ 
13 5t .1 -~ L I L /()0 J/) - - JO J L - - ) Si) l /b- /.! /Sl'J 
14 5,-¥, " L I L &7) ).!) - - /.S I L - - I ..2m Is-- L... /!KJ 
15 5,~ I oZ,() I L .::0 ~0 - - J!} /SIJ - - JfJV / .:T N ~ 
16 .£t.t. I ...<o L .:s-o ~"a - - d.£) L - - Iota:> ~ 0 N /SZJ 
1 7 St. 7 ~ -1~ .so ,:;a - - /() I L - - IJ~-c:> /o JJ 6'Z> 
18 St~ '(O $'0 ;;.• 0 - - /~ L - - _,50 ;s- f./ 7l? I - -
19 ft.9 L \ ·;o 6-0 3:J - - \ ;.5 L - - ~-oM /~ L 70 ! - ·- F--

20 ~7tJ '-- \ L 50 30 - - \ /0 \ L -b?rn /_0 N 7~ I 

21 (71 L. I L so /u- ' ter \ 
Ai ~~ / .j 1'1 16lJ - - - -- r--: .. 

2 2 _{7j_ L. '- 0o JO - - ;s L - - vo-z? J ;.s- Jll '7" 
23 5"13 L... __ y _'j /1./ (3o 020 - - '\j ~ ).:)- ~ v L - - l/..SZ7 .j/ /5 Li /t) .. 
24 - - - - i 

REMARKS : G : Gre a L ~ r th~n 107. , or gr~at er t han value shown . ~=Not dete~ted a~ limit of det ection , or a t va l ue shown. 
II = Inte r fe r ence . L=De t ected , but be low l imit of de termina tion, or below value 
- =No t l ooked fo r . shown. 

* =Usua l l imits of dete r mina t i ons do not apply due to use cf 145 dilution technique . 



FlU! NO. ~ - .5" t)- ~ 
U:PORT ~0 /-/ /IL;(~IJ ~ 

SENIQ\.:A~T ITAT IVE SPECTROGRAPH IC ANALYSIS - FIELD SERVICES SECTlO~ 

DATE d?~~ REQUESTED BY & BaLAJ£ .N 6 Ste p D. C. Arc 
SHEET f! I 

'rAG ~0. F lE1 :1 NO. ~1. F!~'l. Ca'l. Tl'~ Hn Ag As /\u B Ba Be Bi Cd Co Cr Cu 

1 111111 1 w -~ . J /5:}_ 6~ s-: /ax> N 711 N .!::.. / 50 N /II AI 3o ./~ ~-&P 
2 IAIG -.1'7-1' ;_~J ,hS ~ :J0o / / /_,2 o Ji:%> L / ( ::,- ~- _ 3CJ 

_3 su- __ I 3 L -~-f4 &t> f-
1 1 

1 3o 3oo L ~C--~ oto .. 
4 s 7c _ _ __ !;:; _ _1 __ r ,3 -~ tZD , 3o 3 4o L 1 · o &> 1 :; . 

5 577 ---· --t-9---f-L~-.!3__ ~~~o:::> \ ' 5n ~- L \ . -f+§l' . 
6 ,.578 ! ===t' QL + ,O" .02- . ~.?Go \ ~ 3t.o L _l_ _ _J_ '- ~ I Po 
' S79 .:L I /3 , ;;z, 6tv \ :So 3oo I . \ s- .::t:> 1 ~ 
s 5 UJ ___ cR _ ,_l. , 3 ,/.r 6l)t:> ' 3o l ~to L S' :Zo e:2<J -

9 \ S RI __ · --- -~-/'~-f-(_~--~~ :;;lO .l So_~~ ·- L . ··-· - - -_ _L_o. ?'() _ _ 3<?_ 
l fl ~ ..5~g,_ 3 / 7 . 3 ,1~ 3c:::o .:<o 3oo L J s- so /6-

1 1 ,\.J .5'.~ - ·- -- 3 I - , ;o- I ;L s:o 3:, 3to L:. - I 7 ;;1:) PW 
1 2 ~ SgJI ---- -- .. ·- - ~- _L ,~ 1..JL ~ 3o 13a::> l / __ _ · ? 7~ 
13 5~.< __________ _ .:r 1_j~" ~ - . ,3 ,;;.. 7 a:J I \ -.5l)_ :!JZ:O L..-- f --r-· ----~ 
14 I~ ¢ S/, ~~-~__J_A~-- , 3 - .!~- 7t:O 7 --1--!t?.._ -~ _L l __ j_ - /0_1 -~ ~ :> 

) 

22 1-. .5~7 _ ~=~_;._ci__.,J ___ , ~ 7.:2:) __ _ ?t?J_~_j).,l --+ ,_ __ -$-(a 
16 '\:-... su __ 0:. I ,3._ __,:!,:_ :r~ __ _,}Q_ :o!o3Pf-<- j. ,_ _ _, \-t .2/; 
171""' -S'g' 1 . 7 /-.:J: , ~ ,().. 7~o ~-£~-i L ·- __ ~ \ , _z~ 
18 · '('j; _ _ ---- - -- ~~ '~--;-!._:2.. _ fl' £a:> - \-

7 
.:2<:?. _ ~-' -~_ I _ __ c - J L.:~."::l~ 

19 5!1 -- -- ;1 _ )~~- -~- !!.IJ-=.:£«2_ ,_ _~_ ?!f:o ___ L_ ~J_2l; 
20 .5'9-:>- - - ·---- _:2_ :_L:~ f-'-_,- , I t>- A?2_ \ _ 3o_ ~ Lt . .., -~--+-
21 S f3 __ ~r-f~ _!_~- ~~ ~ I ~- __@_ L:__.__ _ __ /0 ~ 
2 2 .5"7 ~ 3 ;; :r ' 3 I ;z., 6(::b ,' 3o ~TL ..:s- 70 
2~,_ --;;-y;--- -?"i---~ ~ ~]~ . .:L :?~ ...y -.~, -v~- ~~)~ ·-:J; .. ~tr-rl7~ 
24 

REMARKS: F<: , M!' .• C-] , .::-.d Ti r eport ed i n %, <'Ill o the r e l ement s r eporte d in ppm. Re sults a r e r e po r t ed in t he 
se ri l'S 1, (J . i, 0 . 5 , 0 . 3 , 0 . 2 , 0 .1 5 , 0 .1, e t c . 
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\ 

FTLN :\0 . ;J. - .S C' - ~ $ 
n .w & "' "' ... P' - . ~ , ,., / - --- ·-- , -r., --, .. ,, ------ --

TAC 
Nb Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

NC". FIELD t\0 . Ln ~to Ni 
' 

1 II I I W-1 AI ;V ;1/__ 70 /Q - - /\I ~0 AI ,.2tX:;J .. - 3o:::> IV ,.20 AI /C:O 
2 ~6 --~ L / L 3o L - - L )O /_ L - - j.!:J'?} I 5 / ~ 
J 57J , L I L 3o L - - I 7 /00 - - /()0 /0 jt;?j 

4 _.(76 L L 3o )I) - - /0 ,00 - - /V'O /0' /t10 
5 c{?? L \ L .3o Js-' - - \ ltJ /00 - - /SO ;s- \ .l$0 

6 5'1~ 2.o /0 /S- /0 7 \ L - - /P \ /0 \ .IM - -
S'/9 .:<.o L .;zo . 

7 -<o - - /0 /SO - - 70 /s- \ / SO 

I 8 ,r-~o l o'l..o j.,:J- /5*" .<o - - 7 / 5'"0 - - 50 /~- /SO 

9 "'. .llH I , L /II :30 j:) - - V5- L - - /5l1 Js- Ia:> 
- L I /LJ I 7 Jpo J() 10 \JSS>- L ./6- - - - - 70 A::X' 

ll :::: /(83 L i L a<o /tJ - - I /0 /00 - - /SO /:r I voo 
1:: ~.~s-~! .!}() L :Lo /0 - - /0 /1'!)0 - - /S?J ' /s- I JSt} 

13 \t _("gs , L I L 3c o2() - - Js- L - - /67J /6- I 1/tt1 
}!. " .{"u. l L \ JJ ...?o :z.o - - I~ L.. - - /~ZJ .16- I ~ 
15 ~c~g~ I L L 3 o 3o - - \ j:) \ L - - /~"0 \ /o 70 
16 "'sBJI '- \ L 3o /IJ - - \ /a \ J..... - -/SO \ /0 70 
17 5~'7 .:zo \ d_O 3o ;(() - - \ / ..!J- / 00 - - /67J ./5- \ ..ltV 
18 5'9~ L I L /.:r L - - .:r le:o - - 7/J j(J_ \ /5{5 

19 ..591 L L 3o o2o - - /0 L - '/SZ> /IJ /a? - - --
20 .!1~ '-- /0 ;{O oZ.O - - 7 $:). -/SO J ~ ;i.O!J 
21 .5'93 L I L 50 6""0 - - /~- /I/ - - /S7J I /~ /t'J -

I 
--

22 59Jf L L 30 / a - - /0 L - - Vt70 / (I k;Q 
23 .5?5 $"2, l ~ -~ 3o /5 - - ~ :/ ) () I'\ v L - - /SlJ o/ ;!,() ~ / /SIJ 
24 - - - -

REMARKS: G = Grea t ~ r t han 10%, o r g r ~a t ~ r than value shown.N=Not d~t~cted a~ limit of detection, or at value shown. 
H = Interferenc e . L=Detected, but below limit of determination, or below value 
- = No t l ooked for. shown. 

* =Usual l i mits of determinations do not apply due to use c f 
147 dilution technique. 



SENIQCAJ.~TITATIVE SPECTROGRAPHIC ANALYSIS - FIELD SERVICES SECT ION J I ) 
FIUt NO. ~ -..s"l-4" 6 Step D. C. Arc REQUESTED BY tfj ,8o L.....Jt!"# DATE 7/17/6JI' 
U:PORT NO. }f ~-/I)~~ SHEET lfl 

tAG NO. ,tnt> ~o. Fe1. Mg'?. Ca1o T1'~ Mri Ag As Au B Ba Be B1 Cd Co Cr Cu 

1 Jllltlt t.n-/ ~ ...._~ 7 .s- l/tJa::> }/ JJ }/ L /.:fO AI lY. /\/_ 3o /SO _@O 

2 IAI6-~~ ~ . s- JA>- o- ~~ ~ / AI (_,_~ ~ L / 7 S" ~_~_3o 
3 s17 s .s- 1 _ ,J . .2 6Z!b 1.1 <.o 3oo L_ ' I _ _ !? ~--~o 1 . .:z9 __ 
4 5'?~ ~ . 3 ,z ,~-__,!___~ ~ ,:, :2() ~ L S" 3o+/~-
s S!'f _--1--- 6- /--o , :2- ~ .2._ .j~ 'AI _ 3C) 3a:> t_ ~..242 :2o 

6 L.JJ~I (';... 0 ;/s- ,/.$' ,:L 7~ AI 62) 3:::t::> 1 / .so ~.Q_ 
7 ~~I S'· ' 7 J I 3 I~ /ab J./.)1) 3-o Sco 3 \ '7 70 ?0 -
s ~~~ w 7 ,~- , 3 ,;;z_ 7a-:> N ~ 3GO L \ ' JO /t)() ~-o 
9 ~~3 · 2 ;,s- , 3 ,:1_ 7a:> AI o~-~- J.. ___ 7 70 7(')_ 
1" '~~ \ 7 ;, ~ ,3 , J_ 7eb J iJ so ~-r-~ /O ~ 3a 
u ~t15" _'\ '7 /,~- I :z.. ,2., 7~ 7/ SO ~ L J /~- ~st> 3o 
12 ~t1 ' _ :\: 5 ; , :s- , 3 . .;- """' I ~I So 5:D 1 I _ /tJ 7LI I sv __ 
u ~~7 L /O ,;~_, ...J._ ,3 /dLJ -,JJ 7~> 7t:o L-r-- -.· I :l/) ~ /~o 
14 ~~'I \ __ ,e__tJ ; .. ~ :.-! ;L _ _J_ __ ~o ~ ·- 7~_~-'!:cQ - r-L l __ I_ ~- /A:)+!o_ 
15 £tJ'i '- /IJ ~:s- .s- ,s- 7a;, N 7f' l 7~ 11 16' ).-Y\ 7o 
16 c /4 ~" '7 - i:5"' --~-;::. ~ ~ Ill 6Z'-'-6itl 7 f-- .10 r ' .-sci 
17 ~/r .3 .7 . 3 .2 sa:> \ N ,s.,- 3;;-1-rJr:-- ct ~~~ 
18 ~/~ --·- 7 ~---~~ ,s- I~- '7#J 

1 
~~ ~p~~~ _J_. --= -- ! /t> J)~ ~-0 . 

19 ~13 3 ~/S ,~ ~~ l"' ~- 3tx> '- s- 67:) I -<;0 __ 
20 ~/rf . S' fis- ,..3 ,2.. ~ A1 .st> oro J \ 6- 711 1 &:; 

21 t;/.5" _ r-~ ;,o ~ ,3 ~ ,~( StJ . oz:o ' \ . · 7 /SD tzt> __ 
22 ~~-~?~------ /~ 3 '.~ ': /~ -.:1 A/I 1_1 7_q_~_ j,l~ -..-J- ~-~-L2'P-_ 
23 V; . / /,s- ,_ · ~_) ~~ .., /d ,,v tSlJ ~~ 1 ,~ V' ~v ;l.b /stJ 1 74 _ 
24 

REMARKS: Fe, Mg. c~, and Ti reported in %, all other elements reported in ppm. Results are reported in the 
seri~s 1, 0.7, 0 . 5, 0.3, 0.2, 0.15, 0.1, etc. 
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FILM ~0. ~ - ._s-/-F 
REPORT !\0. H -'*'-/~ d ~ 

TAG 
NC'. 

1 I //// 

2 1..4IG -£'11.. 

FIElD t\0 . 

w-1 
~!., 

J I .5Y71 .S. 

4 I ~fl ,5, 

5 I .ml 5 

6 I ~~~ ~ 
7 I £t1/l {oj 

8 I ~l)). 

ANALYST CL ~LJ rt:Jd~A Sheet fF2 

La t-lo I Nb I Ni Pb I PdiPt I Sb I ScI Sn I Sr ITe I ul V I W I Y Zn I Zr 

N I /V 1-ti-T 7o I L _f ___ T- I A/l3o I}./ I~ 1-.1-lsoo IAIJJ7-0 I 11J I »a 
L 1 JJ I L _J 2()_ I/o I -J -_lL_b_j NJ ~-T.=_r~l/oo 1· I I 1o-l -7 1 ;sz:> 
L I Ill I L I 5 I L I - 1- If I 7 I N 1 ;~-z> I -1 -1 /PO II I /0 I { IA'a:> 
L I JJ I '- J /S"" I L L- 1- I\ J 7 I N I ;so I -I -l7o I\ I .~5"1 \ I~ 
L 1 N 1 L 1 ~o 1 L 1 - 1- 1 \ 1 ;t'l Nl/4o-l -1 ~ r~~7) 1 \ 1 /tJ 1 \ , /¢ 

f)L) I AI l.:;o I :<.o l3o I - 1- I \ I 7 I ~ I /t'C I -I -I/$> I \ I/~ I \ I /a> 
so I /25' I ?'O I .:zo I 3 o I - 1- I ·\ I io I L.. I~~ I - I - 1..~~ I \ I so I \ I <oo 
AI I J\1 I L. I .-;-o I /0 I - 1- I I I /51 jJ I L I - I - Ita> I I L;..r I I I JSZ> 

9 1~31 I L IN lit> I :Jo lou=> I- 1- I f IJS"I AI ·11~ I -1-l/s~ I /l;s-1 I 1/a::> 
10 .Ct'.,! · I L I N I L I s-o I c:zo I - 1- I I I/o I i.... I L I - I -II~'> I I I /S I I I :(&o 

11 ~~s1 ,~ I t I II I }D I.£Z> I~ I - 1- I 1 LoW I N I L I -I -!ISO II l:lo I I IJ~"Z 
12 ~t?C! ~ J;u, I N I L I 3o l3o I - 1- 1/ I /ol Jv I L I -1 -1;-sv 1/ l/s- I I IA7> 
13 t' P71 l~ I L.. I N I / O I ~-v I 3o I - 1- If l...2o I N I L I - I - l3a::» II I 3a I I I/ -'Z> 

1!. t~ -~ I L I iJ I__L I 6"0 l/6-l - 1-- 1\ -I~ I /1 I AI I -I -I~ 1\ I 2-o I I l/.5-z> 

~~I~ ~~I J! I/O t6()1-<o 1-1-1' 1~0 1 NIL 1-1-~ I' ~~~-~I 1/~V 1617/t? I I :to Ill lJ)_ - _.3;::) ~ - - \ /~ J.l JC(j - - ~ \ ~0 /SZJ 

111 i'Jtl l ~o lit! l:lo l/.s- l/ol -1- I\ 17 IN I/.$'Z>I -I-1Jt2cl l \1/0 I\ i~ 
18 I ;a-i I ..to I # I JO ,6()- 1 /s-1 - 1- I \ l/s--1 f{ l /a> I -I -I .too I \I ..<a I \ I~ 
19 1(/JI- I L I#I LI-'D I/1?1 -1-11 1/0 INI/GO l~~"D+f'/OI \f.~ · 
20 u~ .sv tJ /o 3o /s- -- /~- 'AI/~?Ju ~- '$?)_ ~1.-~s- 1~ao I 
21 I ;I ~~0 So 1{0 _ _ _ _ ISO 
22 ~ .:to /00 ~ - - - -~ 
23 ;;; :f.o so .2.() - - - - k> -, 

~ 

24 

REMARKS: G = Greattr than 10%, or gr~ater than value shown.N=Not d~tected at limit of detection, or at value shown. 
H = Interference. L=Detect~d, but below limit of determination, or below value 
- =Not looked for. shown. 

*=Usual limits of determinations do not apply due to use of 
149 dilution technique. 



S Ei'!IQi..·A~:T ITAT I\' E Sl'l::GROGRAPIIIC At\ALYS lS - Fll::LD SERVICES SECT 10~ 

:lUI NO . ;2.. - S') -~ 6 Step D. C. Arc REQUESTED BY " - w vr+ 

U:PO~T ~() H/f /- t!_tJtJ ' 
TAG ::->ti . F 1 t:T:i-'MJ.--~ >h:t. Ca '~ T 1·. ~In A<; ,\ s 

REMARKS: F<: , N)', , C-~, ~=-- d Ti repc rt e d i n% , nll o thE:r elements reported in ppm . Results <~re r epor t ed in Lh e 
l>t!ri•·:-; I, '; ./, 0 . 5, 0 . 3 , 0 . 2 , 0 .1 5, 0 . 1, etc . 

7hi.s 
~u 
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FILM NO. :J -.5~ - ~ 
REPORT NO. H /J1 _,/A A~ 

TAG 
No. FIELD NO. La No I Nb I Ni I Pb 

ANALYST J: bJo 1"0 ()~A Sheet 112 

Pd iPt I Sb I Sc I Sn I Sr ITe I U l V I W I Y Zn I Zr 

1 1 1111 I W 'I I It/ I AI I N I 7/J I L I - 1- I J..! 13 o I N I ~co I -J - l3oo I N I .1.6 I t1 I / tJO 

~ W&-1 1 x 1 r 1 z 1~1~1 ~ 1~ 1 f 1~1 7 1~ lll~1n;;-1
7

1~1 ~~ , M L :70 ).5 _ _ ~ r L _ _ ..<oo 3o r /->0 

s 1 ~:Jt I I L I \ I ; o I 3o I -<o I - 1- I \ I UJ I \ I~ I - I - I b-o I \ l.2o I \ I /so 
6 1 ~n.! I L I \ I )0 I 70 l3o I - 1- I \ l3o I \ I AJo I -l -J..ta:, I \ IX> I \ I.~S"o 
7 1 ~~31 1 L 1 1 1 L T Sz>- 1 .~o l-:-r=l ., 1 ~r r 1 L 1 -1 -1/.,-o 1 \ 1.5"" 1 \ voo 
8 1 ~ I L I \ I lo I 3o I ~ I - 1- I I I ;~ I \ I L I - I -I )SO I ll.20 I I I ISI!J 
9 1 t.llt ~ I L I I I L I s-o I '- I - 1- I I I /s-1 \ I L I - I -1 s; I II~ I '1/ I m 

1 o 1 tJ.' I :'\ . I L I I I L. I 62> I ;z..o I - 1- I I I ~ I I I L I - I - I ~ I I I :{o I L I 160 
u 1 ~71 -1;-\ ll I /I L 16lJI;ol- 1- 1/ 1;64 11 L 1-l-l;~;ol/ 1~ IN l..7a-J 
12 1 ~~I ~ I L I I l1o 1/~l;s-1- L T/ !.:2o I 11 L. 1-1-l'aa:>l/ l~o I JJ I~ 
13 1 ~I "-"- l:z.o 1 I l;o l/a::> 1~"l:) I- 1- II I~ I I I L 1-1-l.:woll 1~ I )/ 1..za, 
14 1 ~~r~~-- IL-l /l/oT.sv 1~1- 1- 1\ 1~1 1 l!t>t> 1-ll~lrl-otc 1 N IA1Z' 
15 1 'ltl A I L II I L 130 1/~-1-1-1' 1/0'1/ I)X? 1-1-~00I\ lo(o IN 1/SO 
16 J!).l AI L 3o .:2e> - - \ /~ I L - - oo \ /a N /-!>7) 

u 1 ~.nl I L I\ I L I A::D 1&:> I - 1- I \ I ~o II I /()0 I - I - 1.;7a:) I \ I :<.o I if i /6/) 

18 1 ~.::~1 I '- I \1 AI I 7() I ;s-1 - 1- I \ l.zo I \ I /6Z> I -I -12Q? I \ I ?o I itt I 70 

:: L~nn - I~ ID"% I~ 11W I: I:T riZT\ I: I :1~111: 1-x I~ : 
:: I ~I I~ I J 1~1~~ ~~~ I : I: Ill~ I ) 1~: I :1: ~I J I~ I ~ I&> I .. .A5tJ 
z3 1 '371 I L I J/T/V I ..w 1/a ]..__E J'l/ TIL> I ev I /SO I - I - l?o t\V I £1 AI 6'"0 

If' 

24 
REMARKS: G c Great~r than 10%, or greater than value shown . ~=Not detected at limi t of detection, or a t value sho"n. 

H = Interference . L=Det ected , but below l imit of determination , or below value 
- a Not l ooked for . shown . 

*=Usual limi t s of determinations do not apply due to use 0f 
dilution technique. 151 



s ::: ::lQi.'.n~: r IT.\T rn: S i'St:TROGRAPII IC A:\ALYS I S - F'li-:LD SERVICES SECT IOi~ 

6 Step D. C. Arc i'ILN ~0 . () -S 3 _. / 
U:PORT ~() II ;:.;- l ! .. ~ t: 

rAG :\l). ~~llT:"1~---,.---;:r,. C<J. T1'. ~In A~ ---------xs 

REQUESTED BY ,R, 0 ~ {A) E A/' 

Xu-1\- Ba Be e-r ·~cd 

\. 

DATE ziz£~ 
SHEET /fJ 

Co Cr .;u 

1 I 111111~_ w~U_L.-2~-ti~}CVO l /!/ N _h /~~_d_~_N-4~->-~_/co_ 
2 J6IG-C.z'~r-------•-'L+ ~ . _(_ f _:&Q_ hZ--Z- (_._b,·l1: ~ -&._f,_ - .15_-_t-({?q __ l,_ ~ 

- ~ ~+ /1 1 ;o · .2. oZ , ;.;a; L ~ AI I · ;2o I /SO 
4 ! m:-::_ ____ _J./0.2 ·..z -,~~-=I~ ? / a!? -I-'~ L 3c>o L --~ -- t--l~u p.;;o I &5 

-- -
1

--7-.4_J-s-_._3 _.G_J0? \ _\ ..1.o ___ ~-i..AL _L - .1o 7._a__..:2Q_ 
6 I t-2 l __ L+, 7 , 3 A::o \ _tJ ::<co 1 L j__l.~,- ;s- 1 /09Vo 
7 

1 
' -+7- I 1 L ,3 / .W /0 ,mJU::_ /s- 7CJ 1 3o _ 

8 ,': ~ J:D.-1- ) /<ZV .../.'<?_+~ ' -~+- ~~- ~ sv 

:~ --~----- ~ ~;; --:% _ h?-'t-S: . ._~=~-h~t-f--c1:= ~ ~-}~ _ 
II '~ 6- ,0 I 2 (~ =z:o I 1 L vso 1.~ ., /0 ~ I ~ 
1 2 t1 ---~~ ___ _ '1 2-_;,.s:-:. k~_!?:- 5CO T L /s?J L ___ .L- l o /~~J_ 3o __ 
l3 ,-; --- - -~------ ~- ____ !_ _ ___ } __ _!_-L-J 7?0 I 1 -V-¢~_L l " -- -+ --- .L(f: 1...?60 I 3 6_ 

:: M?- '~-- --!Z i-} -t-'-7 · -~~.IZ«9_ , --- -·1-_' -t -t~ ~-t l - l __ 11!~i-~~--r-~~ 
16 "' --:~ ·-r- · -----,- 1<~ - ,--j f:: u.~ ~--- -- --·3-a;-1-d --i---, LiLt----J~- · 
~--J(~J---- -. ·t-7 -,.._j_--! ;, Jf . ----~ ,--·-+--- __ L__l'-------+- ---~ - . ·- t - t .La.r .ta:2--,-w. -
ll-t- ~~s ! - ----:-0: f-~z..J_, 7 , .z-:: T -\ c /,;Z?.if-~-- -1--- +& l-~ +~Q_ 
18 wt' ~--- fr'\---- !5 -~'-Z_+_,_7~t:..3 I&_L1 ___ J-.. . ;2Q:;; __ 

8
. ___ I _ -~- ffi_ J /O_j_o?<? 

19 -r-7 _ _! ___ _ ;o_ __ )_ __ _!_2_ ~--~?eo__ _l __J~_ -f- j_ _ _ ..to J2&J_j .?_q 
20 bS'! __ _ ! ___ s-e-.1.2 --L2 !__;;:;_/a? - I I _h_ j /~~- _L J___ - ~0 IL6P : so 
21 ~~sr- .:::k:_

1
;o_ ,__3__ ..t_~-:-1.!~_7a? t __ 1-_J~w-f--N.-~l- -~-J-__ 

1
.:20 ~-='r'-~--

-¥,-j- ---z~- --;----+~- --~--__1 1:~ z~ ~ , / -v "ffl- l-~~¢';-l ; -- ---~-'-~ ~--q_ 
A_-- _-__ ------r- _,J_1 _L_ ~ -c- 7., i/1{ .?- - ;. --~..j-~--

REHARKS. F<.., t-lr . C-~, ;::-<! Ti nr-ort(:d in %, alJ othe:r c l cmE:n ts r eport ed in ppm . Results ar.:- rcport •. :d in Lhe 
~to r i • )-; I , 'J . -; , 0 . 5 , 0 . .l , 0 . 2 , 0 . I 5 , I) • 1 , <: l c . 
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F'ILN :'\0. .:2 -.53-~ 
.:1/VJ 

""'""' & -~' .. • • • • ' 
F . - - --- ----- --- -

IAC 
t\('. F u::..n :-;o. I La Nc :"b l\i Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

1 I w --; 
"''' 

f\J IJ / () L - - AI 3o Af .:2co - - Xz::, il t2o II/ /UO 
2 !AIQ·{~ /) / ( 5'0 )\/ - - I 20 ( 2co - - ISO / /s- / 60 

I 

.kYI - ~-
I 70 L 3o 5co .m c:/o I 70 • .5 I I - - - - I 

I 

A \ /a.? L \ 3o ~ ;zoo \ £.o /t) !J. (.,.,..,. - - - -
5 t/fJ ;1/ \ ~~ L - - ~ 6(:):::) - - 2m \ )J \ 70 
6 tJffl- L \ 3o )I - - ~ 3:o - - /SO &:> 70 
7 (A( L \ \ 3o )() - - . \ /0 3Q/ - - /SO \ 3o 70 

' 

{,1ft ~ L_ \ ' \ .so L 8 - - \ 3o .h> - - PUo l ~0 /~0 

9 tlf? ' \J N I ..2co L - - ! /:;;- /~ - - /:Ju I IO 30 
10 tlf~ ~ N I /t:o L - - Js- ~ - - 15"'0 JO Sl) 

11 /1/-7 J..O I .s-o L... )0 /a; ,(55 
I ito ~() ''\ - - - -

t..~b ' L 70 j () /o I ~ j.S(;) l so 1~ • /') - - - - I 

~ I L.. 13 /..~I ,, N .\ -5""0 - - /S :?co - - 7cc /S"' I 70 
1!. t5'~ ~ L I -¥ 50 1.... ;s- I 3x> ~{X) ~0 I 70 - - - -
15 l ~31 ' /... L 3:? ;s- ~ 3Co "'"~ 2t:> A':D ' - - - -
16 &54J ~ ...... ot.o L / .:;- J o - - \ ;<a ~ - - lbO ..::1L) /CO 
1 7 ~~ """ 

, L_ \ _j Jv' ~ L - - /~ \ ~ - - /5?J /S 70 
18 ~t i ~ L \ I N .:zo L - - \ /cJ :?oo I - - /!Z) /6- \ 7o I 
19 I tn' yl' :lo I AI so ;s- - - 3o \ fi50 - - '.Zru I ~ _\ 76 I +-- - -~----- --
2o 1 tsg I ..Jo Ill .s-o IS' - - I /~ /v-o -

1/S"O I ~0 ~_j_ __ 
21 £.5'1 . ~ \ .. II I AI 70 L - - :lo &:n - - :Jcb ../~ 70 -
22 ~/2. I AI . N /SO 1..... - - ~0 J j:b - -~ /o I ?o i--· --1 v·· . AI 23 t~/ 1/ )\/ ~ ;<'./Y) /\I - - "'-l ,/ t7..0 ~/ L - - ::.x> " 

/' /~ \[/ 9--24 
t 

- - - -
REHARKS. G = GrcaL~r Lh~n 101, 

ll = Int erference . 
or gr~a t e r than value shown . ~=~ot detected a~ limit of det~ction, 0r at value sho~n . 

- = ~ol lr,oked for. 
L=DetecLed, but below limit of determination, or below value 

sho\-m . 
'' =(jsua l limits of delermina ticns do no t apply due.> to us~<:[ , 

dilution tC:chnique . 153 



S:c.lll~~A::TIT.\Tl\'E SPEl'TROGR,\P!I IC ,\~ALYSIS - FIELD SERV ICES SECTJOt~ 

;;-rut ~o . ;). - .5'4 -/ 6 S te p D. C. Arc REQUESTED BY £, .B4 tA...I ~>-# 

U:PORT >:0 /I!Jt ::.~(~ C t· __ _ 
rAG :\l) . r tt:T:C':\LI":" t., ? l'!~ '· "''-"• , , , . ... . ."' .. v 11 u " UCJ u<: 

~ 

9 

1" 

REHAR I<S: f (.: , M)', , C.J , ;:-d Ti report e d in %, <tll o th(:r eleme n t s r eport ed in ppm . Re>SLtl ts M"C r eporL~.·d in th e 
:,(:riv:> I , 'J.;, 0 5, 0 . 3 , 0.2 , 0.15 , rJ .l , e t c . 

154 



FlU! :'\0 . .;2 - ..S/.1-/ 
:J, Mo /oO KA REPORT \ \'1. / I M - /~() ..( t\1'\AL 'i ST Sheet ff2 

I T:\C 
!\C'. I Fl ELD :\0 . La ~lo :'\b Ni Pb Pd IPt I Sb I Sc I Sn I Sr Te I U v w y Zn I Zr 

I/ II W - 1 JJ. I AI I )/ I -7D I /O L- J- I A/J--2<2 J )!./ l.-2eo I "' I -l3oo I N L2o I JJ I 7V 
~d 3 I 7 71 7 7o L - - 7 3o ·7 ,&; - - 3co 7 Yo 7 5V 

J I £~ ~ ! ( I ( 6W N - - ~ I L - - 2co ( /s-
1 

3o ' I tea l -l>i L J .:1m L - - .:to bt> - - !.Zoo I ;~.p .">75 I 
s £t.51 (&, I \ _ ___ -YJQ .. /v' _ _: __ -_ _ L /5"" 1__ .LCO - - l;sv \ / .=J \ 3(;) 

6 /te l 7! } r\ 1\ l,o-z, I ;'~ I- 1- I \ f.:t1' I \ l/.s'2' 1 -1- l ~Q) I \ l;~-l \ I ~ 
7 tt7 1 R ! Vr I \ J\ l /6-o l L I - 1- I -\ l.zo I \ l/t?O I -I - l..<oo I \ I /~1 \ I 3o 
8 t tr l q leW I I I \ lloo l;s-1 - 1- I \ I;S"I \ I/-5ZJ 1- I-I/:>"VI \11~1 I I3Z? 
9 c t9l l';; 10 I L I I I \ I 2oo I 1 o I - 1- I l L;..r I t I~ I - I - I .2Co I II ..<o I I I ?o 

10 t7~ I _':\_ 11 IN I I I \ I/-!>O I L I - 1- I 11.:<6 I l l3oo I -1 - j;S"o I II JS I / I 70 
ll t71 1 \') JZ, I N I I J \ jo-Uo IN I- 1- I 1 11~ 1 I L~~Z' 1-1-1/s-O I /l ;s- 1 I I 70 

1 ~ b7J ! ~ I!. LA/ I 7 I I I So l;c- I - 1- I 116'-P I I I/X> I -I -1/s-o I 1 I /~-1 r 1.:za, 
l3 t73 l .. 1! I '-- I I I I l3o l/s-' l - 1- I J I /a I I I :J.(!)o I -I -1/s-o I I I ;o I \ ~"'Z' 
1!. I ?Ja 1 L 11' IN ! I I I I,=?Cl?-l~o-r~Tl-Tl /6-l l l/t>V I -1 -l/s-~l! I ~~-I \ 1 7~ 

~7~G ~~~A~-~ ~--~ , 1/soi L 1-1-1'1 1~1 \ ~~-~-~-i~co l!l /~1 \ 170 
16 I £7t. I 17 N I 0"0 N - - r 30 ;;-~ - - 3co /:.:r \ /00 

11 t 77~ ;P 111 \ -4 .:<.0 L. - - 3d l .l-..<t:>o - - ::t(X) \ e2o [!.so 
1s t .L!L_ ;q 11/ 1 ~?) JJ - - -so \ .;<.~ _ - - 3Cb tX.o :/~ 1 

19 177~-- -z,d Ill I ..57J N - _ , 3o _\ /:J-rJ .__.:.. -=-L~ ,_\ rto j 70 ! 
20 t ~(J I ~I N \ 7 /J IV - - \ 30 /00 - - l,kSZJ \ ;~- I ~I 

21 I h81 1 
Zl. J.l ' /!;JV N - - \ ,;zo J:>CJ - - 3a::J J /0 60 

2?_1~). z~ ;._ ...::;() ILl - - 3o J '- - -~ 3o 7o 
23 I c:~L-- .. J tL_ ~- -\1/ ..hO L - - "I/ .sa \'/ I/ .!>?> - - 3:xJ I v/ .:tD 'If' 64 
24 I - - - - ; 

REMARKS. G = Great,"r than 10% , o r grr;:alt: r tha n va lue sho\·m . ~=Not de:tE:<.:ted at limit of detec tion , or at value s ho\,·n. 
I! = lntcrfcre~ce . L=Detected, but below l imit o f dete rmi nation , o r below val~e 
~ = 1'\ct lnoked f or. shown . 

>": =ljsual l-imits o f delcrminatic~s do no t apply due to use (t 
dilution t echnique . 155 
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:::.....:...:..;,:,-,.<-m~..!....:_,.r,-1 t::T:' ~1.\ ---t..-~ • 

I 

~- · u~ 
7 I 

8 

9 

10 - · . 33 - ----t-<C--J-

19 

20 

21 -+---

Sl'EGROGRAPll IC ,\t\ALYS lS - FJELD SERV1CES SECT ION I 
6 Step D. C. Arc REQUESTED BY ,f, 8f2t..V ~tV DATE z~~/t,. f{" 

-.:u 

3o 
;(C) 

3e> 

RE:-!ARKS. Fe , l-1!' . r:.J, ~-d Ti rcportLd in %, n11 o t he::r e: l c ments r eport e d in ppm . Results <~rC' r c>por t L·d in Lhe 
!:.erit s l, (J .7, 0 5, 0 . 3 , 0 . 2 , 0 .1 5 , 1) .1 , <: LC . 
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n u· ;\C' . ;;J - ss-E 
RE PORT '\() H M - /.J;!) C At.:,\LYST J. ;\1 (J {O<J I<A Shee t 112 

1.~(~ 

l\0 . FlEW KO. La No t\b Ni Pb Pd iP t I Sb Sc I Sn I Sr Te I U v w y Zn I Zr 

1 1 11 I /.LJ - 1 /'II AI L 70 AI - - AI 3c::> N ...:2co - - .;:ra? N ..<.o~L...:.L...,-~-==--
2 A.!G·~-;,. 1 zs- /II / AI /5/J L - - 7 3o 7 2a:J - - --<ct> ( ~ -4---1--+---

. J ? B. 2c. . N 1 AI /f:;:J?:J L - - 3o ( /t>?J - - 1/.SB .2.o -+-+--+--
!J. tSt I ?/ IV AI ~ L - - , 3o \ / 5'0 - - o2oo \ ~ 

~-+--+---+--

5 I ?f/7 z..C:S , L \ AI ~.7 L - - \ 3>o \ ..2o::> - - :/oo \ /::r 
~---+----¥-~-+---

6 ~ 8'3 zc; L.. \ L .::.c.:; )[) - - \ / .::> /60 - - /61:) /tJ-
--~-~~~+--

' i en :;o L \ J..l ;~~O .~LJ - - · \ ~ ) /60 - - /.SO tr-+------4~~-
8 ~ 7~ 1 31 N ' L.. 71"') L - - J~ • ~ .ZOo - - .:<oo /S'"" 
9 b91 ..3Z. . L L 50 oZo - - 3o ~7:) 3 oo - - ~CX2. :2.~-+---++--~-+--

, 10 .L (,f j ... ?> 1._ ' )\/ / 00 /0 - - 3o N ...<'~ - - .1.(X} I /S 

ll I if31 ?ci l l_ I I IN 130 I L 1-1-1 1 1~0 IN 13
® lll~l ' 1/£1 I ~" ' 1 ~ .:s b7'f ! Js N / N ~7:) N - - :fd f\1 <oo - - ~ / · ~o / .t::a I 

13 i< tC 75l _2.4:- I /II I f I Llf l_~ ILY I - 1- J / J3o I N 1-tCG I -I - l..2co II I ~cs I I I ~-o 
It. k t r' ! 37 /II I / L ~ N - - I 3o AI :_c.o - -~ ~o 70 
15 ~ t771 56 AI ! / /) OC) J../ - - 3 o AI :G:o - - .:.a:> :::Zo 7cJ I 

16 ·" t.7sl .3q N \ I /0 :So AI - - I 3o N .Sa-J - - 3co 3o ~ 
11 ~ ~~~ -'-- 0 ;V ~L-~ L /~ L - - ~o }I ~ - - /~CJ ' L:5- \ 70 
18 0 7t?ol _ ¢ J'/ \ I / 0 /60 L - - 3o AI ~ - - ~co 2.o ~ -?co 
19 701 h'lz..- II _\1' /() 3co L - - 3o Af / 60 - - ·--:CO :lCJ L v~ I 
20 7t ";.- //.3 . L L L ~ L- - - \ ;.s- N L --=- ~ /..,~ r- / :) JJ ::::>-o ~ --
21 I ] <'3 -t"t/ N AI , !Jf p-r; L - - \ /S N ;so - - ~sv /!r /..t 70 1 .. 

22 7CJ-!. ~.s- ._1~-· L / .6- / :>-o JO - - ' 3o N /t:O - - 3oo ~o JJ 1/a:> I 
23 7o~ 4 f.1 ...1/.. L 7tt> JO - - '\1/ ~ AI L - - V6Z' Iii ~o IJ 7~ 
24 - - - - I 

REt-lARKS. G : Grc~t~r L h~n 107., 
P. = In t e r f e r ence . 
- = 1\o t l oo ked for . 

o r g=~at e r t han vql ue shown . N=~o t d~t~c t ed a : limit of de t ~c tion , or a t va lue s ho~ n . 
L=De t ected , but be low l imi t of de t e rmination, or be l ow val ue 

s hown . 
* =Us ual l i mit s of de t e r mi na t icr.s do no t ap J>l y due t o us~ c( 

dilution t echnique . 157 
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6 Step D. C . Arc REQUESTED BY .R. Bo <A..Jl:.'IL 

RHL;RKS : Fe , f-1)' , c." , <::-.c! Ti r cr.o rt E:d i n%, .:~l l o t h<:r E: l cments r eport ed i n ppm . Results ;;rc r c port ... d in the 
l><: r i,·s 1 , '; .;, 0 5 , 0 . 3 , 0 . 2 , 0 . 15 , 1) . 1 , <: Lc . 158 



~. 

FIUt ~o . ~ -S6-: 
KE PORT 71:\1. H ~I- /t2tJ ' A~ALYST "T J11tJ Ia o KA Sheet 112 

TAt: 
N<'. FlELI> t\0 . La No Nb Ni Pb PdiPt I Sb Sc I Sn Sr Tc I U v w y Zn I Zr 

11 1.ul vJ - 1 IN I N I J... J ?o l L 1-1-1 1{ I-X>IAfl-=4:7o l-.1-l?coiMI.20I N vvo 

~1-~~Cl z 151 I;~~~~ 1:1:1/ 1~1 /I~ ill~ :0 / ;:o 
;:-r- 7:i .dq \ ( /1! 50 L - - F 3o F ZK> - - 3cv .20 I ::JZl 

5 I 7 0 71 ~-o I \ I \ I i... VSZ> I L I - 1- I \ I &::> I \ I L I -I -I ;2a) I \ I ;<.o I \ I 7 0 
6 I ')/O I 6"1 I I I \ I N I~ I L I - 1- I \ 1-ZD I \ I '-- I - I - I ~GO I \ I /s-1 \ I 70 
' 1 71/i t-.-z:. J\k- I \I N l.2il'J I L I - 1- I '\ l.?o I \ l/~0 I -1- l :?a? I \ I /s-1 \ I/~ 
s 1 71-l l 6'3 I L I \1 L l3o I L I - 1- I \ I ~ I \ I .Zoo I -1 -1 ~I ( I /j-1 \ Va? 
9 1 713 1 s:-1 I AI I II L. !.Zoo I L I - 1- I I I ?o I I l-2a> I - I - I A:b I l I /SI I I /sO 

10 1 7;ul .:::6' I N I II ;·J I~Q:) I L I - 1- I I I~ I I l/so I -I -I~ I I I /5- l I 1/to 
11 1 _'Zis'l /? 6'c. I ·1v I I I /0 IZa::> I L-. I - 1- I I I a:, I I l.;(ao I -I -I ..?co I I I..Zo I I !..<eX> 
1~ I 7ft ! \ 5 ? l IV l I I L I /6'V I L I - 1- I I I _3c, I I I~ I -I _,.:<a) I I I /J I I 120 
u 1 7/7l~u- ,j& T~A(nl L l3o I L I - 1- I / 130 I / l/.50 I -I -l~o I I I ::<o I f I 7o 
1~ I 713 I . -' 3_ I if_ I -Af /t'L) L - - I 3o I I/SZ' - - ~~ - /.S- I 70 
1s I 717 1 Y be)! /ll AI FO L - - 3o 7-oo - - :?ao /~- 0~-
16 1 7.1:1 \ -.'! 6f I v }/ 3:x;, L - - I 3o / .!:i:J - - .:<tc I /6- 70 

1 7 1 7J. / ~r b z.. ;.,; \--~ L /60 II! _ - 1 so \ /t::V _ _ .:a... \ /6- · .5Z) 

18 ~, 7:~ ·~ 63 ).{ \ I L m L - - \ 3o \ &o - - -<a> ' /~ 1/tO I 

,. I 7~ . J 6t/ 1J I L /a? L - - \ :0 \ /ro - :..j_ ~ /~- \ . .,o ! 
iQ:Xj= - 6~ >v ;o 1.zm l - - ' .:zo \ ;oa ~-:: 1/;., .__ ~~ \ 7o_L_. 

7. ~c; /1 J L, ~ L - - :0 \ /::J-tJ - -~a:> /~ 70 ' 21 
- --lli ~2~ 1 (p? LLII I L l:v N - - 3o Vtl? - - .m I :to 1/tV 

23,J7[ to9 -- L.- * '-- ..UJO '- - - ...Y 3::> + l.i.o? - - l ?t~o i:J/ -20 V/ 7~ 
24 

REI-1ARKS. G r Grc~ t ~ r th~ n 10% , 
H = Int e r ference . 
- =No t l ooked for. 

_l 

or gr~ate r than val ue shown . ~=Kot detected at limit of det~ction , or at value shown . 
L=Detected, but below l imit of de t e rmination , or below val ue 

shown. 
~=Usual l imits of dete r mina tions do no t apply due to 11se cf 

dilution t echnique . 
159 
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19 
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SENIQi,;/,:'\T ITATIVE Si'El:TROGRAPJ\IC ,\KALYSIS - FIELD SERVlCES SECT 101~ 

6 Step D. C. Arc REQUESTED BY )?. 

REt-lARKS: Fe: , .Ng , C:.:: , ~:-d Ti r cpor t <:: d in %, .:111 o ther e l e me nts r eport e d in ppm . Resu 1 ts arc r epor t e d in th e lGQ 
sc rl ~N 1, 0 . • , 0 . 5, 0 . 3, 0 . 2, 0 .1 5, 0 .1, e tc . 



FlU! :->0 . ;L -S7- E J 
REPORT :'\() . f{_~Q. t: ( i\1'\ /\LYST ~ /'1 0 Tt10~ A Sh eet 1;2 

1~C I • • I 

~to :\b FIELD :\0 . La Ni Pd IPt I Sb Sc I Sn Pb Sr Te I U v w y Zn I Zr 
Ke> . 

1 1 II ' , ),(/-/ Lu I 11 1 L 1 '7t0 
2 l-1IG·?.:%1 ! I I I I N I ;::,V 

; l 7~,1 I t I t I d I / 5ll 
~ 73d I I L.. /O{) 

5 I 73 f I I \ I \ I L I /SD 

6 l 7321 ! \ I \ I L I /-6?J 
7 I ?J .:1 I I I \ I L I."'J-o 
8 I 2J 1..1 I ( I I I L I ,.Zr;o 
9 1 73Sl .. '7 .. __ .J-=k _L __ JJ x 150 

10 1 7JC I ~ l~o I I I.Js-1/co 
"-> 

ll I 737 1 ('I I L I I I L I :?a:> 
1 ~ I 733! '--· I i'l I I I L I !.)0 

13 1 7311 ~ I II I \ I L · 1.2/Jo 
1' I 7<'4 ! ~ __l_.ti j .,)fi !Q ~/~'0 
1s i 7.¥' ! ~ BG!N I/s- 1o / s-v 
16 r- 7~2-, ~ --Tk r 111 ' 2... 1 /~~ 
1 7 • 7'13 ,.Z.Q? 

1s ?lfqj Jm 
19 7+'£1_ 70 
20 7!-'"l /~o 
21 I 2¥11 B . •I I 
2 2 ___'li -- jt./ L. ;:::.oo 

-;;--+ 7i'i --:1 J![_ L Aor> 
24 

/0 I - 1- I N l.3o I N ~~ I -I -1 Jou I N J o2o l _d J _70 

AI I - 1- I / l3o I I vt:O I -I -l3oo I ./ l.:zo I I l3o 

t I: I: I( I~ I( 1-"?lliZI\ I~; I( 1: 
AI I - 1- I \ I '] 0 I \ k2co I - I - I ~00 I \ I 4; I \ I 6?J 
JJ 1 - 1- 1 \ I 1 o I \ I .?oo I -I -I 360 I \ I ~o I \ 1 7o 
. L I - 1- I . \ Is o I 1 I /oo I - I - l.zco I II .to I \ 1 7o 
L I _ I_ I I 1-'o I I I loo I -I - l.zco I 1 I 1o I \ 1 ,jv 
/IL_ I - 1- I I l..zo I I I / oo I - I - I k:J I I I ;:>-1 I 150 
Ill I - 1- I I I~ I I I :bO I - I - I ~ I I I ~-v I I I Joo 
N I - 1- I I I~ I I l3oo I - I - I..4:XJ II 11.:> I I 17o 
iv I - 1- l I -1 3o I I l/0o I -I -I soc If l..zo I J 1 7o 
N I - 1- I I I 3o II I~ I -I -I ?oo I\ l..<o I I I 70 
Jv I- 1- II l3o II l..zoo 1-1-12c.ol \ l..<:o If l/dO 

..N' _L- 1- I \ I '3o 1\ l2a::1 I -1- J scoJ_ .l l~ I \ I/CO 
IV 1- 1- I \ 13o I\ . !:Zoo 1-1 - L~col \1 ..-<c I \ l;t?O 
;JL - - \ .. .20 T ~;:,;· · -T - Sc:o l /:J \ 7Z> 

I tJ - - \ /s- \ /&_ - I - IAJD I ~~- ' so I 
..&. - - SC) i- 3~-r--=-- ~~~_I ~~- 70 I 

L - - 3o :;{OCJ - - 1~ I aw 7o 1 
~. 

L - - 1 3 0 J 3txJ - - 3::<::> I :2:() I 2CJ ' 
AI - - / .3o / ..<'a? - - ;?.oc:J I o<.o / /00 

~"~~- __ - -__ tv 30 *- -ia> - - 3CCJ ~ r/_C) 'V:-r-Z~ 
I 

REHARKS. G -=- Greut ,~ r Lh<tn 10%, c. r f;r ~a t e r than volu e shm m . ::-!=1\o t de:u:c t e d a~ l imi t of de t e cti on, o r at v a lue sho,;n . 
H = In t e r f e r e~c e . L=Det e c t ed , but b e low limit c f det e r mina tio n, o r bel ow val~E 
- = Xo t l r:o ked f o r. s ho,,•n . 

,·, =usua l limi t s o f de LC! r mi na ti<r.s d o no t a pp l y due to u s<? c.f 161 
dil ution t ech niq ue . 



:>Fmt.(~.. .~::TIT:\11\'E Sl'~:~"fROGRAPIIIC :\~.-\LYSIS - FH:LD SERVl CES SEC.:rJO;: 

:IL:-i :\0 . ;;2 - .s-g- E 6 Step D. C. Ar c REQUF. STI::D BY.£ B4e ;_£L}L_ 
~PORT :\0 fl /JJ.:_L~:. - - - - ----rr. X ,, 0 

--:rAG~~ ! 1 c1 .1-w. T.. , ~~. Ca t. T1 , . In A~ .\ s .. ~ .. ~ - ~-

~~----~~------

l j ,;;:~ : -L-J~-:1-~-! J±tt= ~~ 
3 : 7[.i_r ______ _J;4s-~~l o::-__i}-1/SW 
~ I ,;; -------t:-=+ ~-y;_. -~~ / .7.7() I ' I ~ I I I 

------ · --r--:-1-----4----l .i ~~ 1--\---+-\ 

6 l 7S~ i /_S" I-_6 - +3 ~~-~ -H-. 

75Si iL~ 5 I .:.r ,:;- / QXI II cv I -

I S' o ,:::) lOCO r )~- ;- 's- -+ I I I I H 

·---- ~ /:5- -? - - ~- -- I I ' I ..i...J. 

. . ~- - - i r 1 

~1?-4-- ~. -- /0 0 3 •3 

~-~a -J---~l-- - /~ -~-~ ~ JLI L~1 I. In 
D 7tl . ___ ~------ !5 -1---?------~-i ..!_l ..L:lru..j. , . fl Jo 

-4 7~~ :§--~ - · --15~~-6~ -l~- · j-~ ~~-l\-
~+--lf -v---~~ ~f-Tz ___ J ~~ -l o _ 'J: t..: ~-~---lL;[ -~ ... Z __ } __ 1--Zt .;_ __ __ 
u.l_-~£4-.tL._ ___ I ~- I 2 . ,3 !SJJ t ;~n ~~r ~=~~t~~+ _r~+j J ~: ~ I I I 

_].f.J_ - - ·--·-- -~- _z__ - ~-- --1---~-4---
.B I Jj_t _j_ ____ l!.~- -~- -~t2 !'iqJ 

~~_]J.Q_ -1---- --tf -5-- s- ,j ~-?t~ I P 
-~ --------r-- -----+- ll-'1<20-+-'L . - + 
-----1--- I _j_ 

RH!l-.RKS. Fe , ~-" l' · C-; , <::-,<! Ti repor t e-d in %, ~111 o thc,r cde:ments r epor t ed in ppm . Results arc r eporl t·d in the 
!><! r il ., 1, ';.; , 'J 5, 0 . 3 , 0 . 2 , 0 . 15, l) . l , He . 162 



nu-1 :\r . :L -s-r-r 
REPO,n \11. r/M ~ /!" CJC: 

TAt. 
t\0. FlEL!1 t\0 . La ~!o 

Al\fiLY ST .... T /VI CJ /'tJ ~"A 
1\b Ni Pb Pd IPt I Sb I Sc I Sn I Sr IT e I U 

1 - .2aJ ~-

Shee t IF2 

v w y Zn I Zr 

2 ~0 
-r~~~4-~~~~~~-+~ 

&::b 
!. -- s-ro - - ~Y...:> ~ 

s N / .!:>?J N - - 3<:::0 - - l3c::1? ~() 
6 1 7.Pri ! N. I \ I AI I ?co I N I - 1- I \ I \ I \ I .zco I - I - l3cY) I \ I /0 I \ I 7~ 
' i 7isi - l JiJ I 1 I -JJ I :zcv I ~tl I - 1- I· \ I I I \ I :<_co I - I - I ?Q; I \ I ~o I \ IS!J 
s 1 ZS't I I fl I \ Jf._ J;ooJN I - 1- I \ I / I I I ~o I - I - l5ool \ I~ I \ I&J 
9 I 7-hl-- I .N I \ I / 0 I JG() I N I - 1- I t I_ l I ll .<a:J I -1 -~0 I \ I ~ I ' II~ 

l o , 1s~r~ ~- · 1 N 1 \ 1 AI 1 )~-"D 1 -Ill 1 - 1- 1 11 1 1 1 l3oo 1 - 1 - 13~ 1 11 ~-~ 1 1 1 ~ 
11 1 7.5"11 ~ I "· · I I I Al I /o-o I AI I - 1- I I I \ I I I ..<to I - I - l3'oo I \ I /S" I 1 I ~ 
1 ~ 1 7t-1! ~ I.N I /I L l/s"G) I '- I- 1- I I I \ I I l ~o l-1-l:?a:>l II/~ I I I6Z' 
13 I 7t~ ~ i f..l I / I L I:;;~ I J o I - 1- I I I ~ I f I X:o I -I -I ~I J I 3o I / I/~ 
1!. 1 Zt.ll ~ ~-1 I IS ;60 L - - 1 20 I /SO · - - ~cc I ;s- /t> 
1s 7t3 ! ~ I /II / ~ ICXJ N - - 3o ;zcv - - ~ J 3o V.sz> l 
16 7tH-I :::!- 111- • ...::a l txJ /'1 - - I 3o l~o - - ~ I 3o /~?J 
1 7 UJ"i '-> , JJ l N /50 AI - - 3o ..2a::/ - - ~ I 1.:ZO_ 7o 
1s 7U i . N I /'1 /CC> N - - 30 ~ I - - 3oo /s- \ 3o ! 
19 I ~--{' j_ A' ,_t :ZD Zoo L - _ ;w \ ~-~ -~-+~_I r :z.o ' /a? i 
20 -- ·-,.- fl A_[ .3c:o N - - ~o \ ASZJ - - 3'al i /~- 70 1 

21 I 7t~ , t 1'-./ \ _if_ ;co ~~/ - - \ sa ' lA5ZJ - - % \ ;6- 3<!:5 -- ~ 

~ _21/1_ 1- __ r-f!__ _ ) N .2o AI - - \ Jo 2txJ - - 6Cl:> \ 1 iJ J 3o 
:n 7 71 .:> AI ~ ~/ 3o L - - . ~ :z_o ::i_/ L - - ~Zb '1£.. N JL Jv' i 
24 I - 1- I I I I I - I - ; 

REt-lARKS: G = Gre<Jt<; r t h<m 10%, o r gr<:ater t han val ue shO\,n . ~=l'\ot de:t e:c t e d a:: limit of dete:c.tion , o r at value sho\,•n. 
H = l n t e rf c r ecce . L=De t ec t e:d , but be low l imit o f de t e r mi nation , or be low val ue 
~ = Kot l uo ked f o r. sho wn . 

~·,=usual l i mi t s of delcrmina ti cr:s do no t apply duC> to us\? c:f 
dil u tio n t echnique . 163 



S EmQi.:;,~:TIT:\T I \T SP!XfROGRAPIIIC A~.-\LYSIS - F I ELD SERVICES SECT J m~ 

:lUi ~0 . ;) - S''J - F 6 Step D. C. Arc REQUESTED BY R" B o u.J t"_t:L __ 7)9'j.f( 
U:PORT ~t) dfl./1 - / ·'; ~ J' 
-~ :-;~) . r'l"£1 ~) ~ ----·~.;y~ t. Ca7. T1\ ~In A<; 

: I ~~~~I :Q . ---t;;:t~;t~ 1 ·~ ~I \ I l I I I ~·-t7c£11~ I \ I ~30 I ~ I \ J.o:.- /6)0 

1" I 7~~ 1 1'L ---·---, -?- ,-;·:~- ~-3 

,..2, 

RD:r.:< KS: F G , :.;,. , c., , ;:-.d Ti r er: c r t e:d in%, <Jll oth<:r elements report e d in ppm . Results <IH' rcpo rto:d in the 
~ (! ri I' !-o I ' () . ; : 0 5' 0 . 3 ' 0. 2 ' 0 . I 5 ' 0 . l , (: t c . 

Cu 

sa 
70 -
70 

164 



nut :-;o. ;J - S9 - r 
REPO~T \11. H/1!-/d~ l AI':ALYST J, M~ T a t:J ir/J Shee t 112 

I TAt; 
r-; 0 . I r- _ r:L. :..o . La tic ~b Ni Pb Pd IPt I Sb I Sc I Sn I Sr ITe I U v w y Zn I Zr 

1 11
'-' I w -l IN IN 111 70 I '" 1-1- I ~ I ~ 111-<co I· 1-1202 1 AI~~ -IYIJ/a I 

2 IA16·J7JI4 I / &7J AI - - .:b )( - - /Ctt;l I Jt) ~ () 

'
1 zzj{ I ( \( JZJo-o I ;z 1- 1-1 1 lb I( 1~ 1-1-15ro 1! ~ ~~- I ( ~ ~o I 7 7¥! b \ • J n ~ jJ n - - { u "3c, _A::)o - - /sz:tJ \ Ill ~0 4 

5 77511 I \ 1\ I _\___]~Q _ L_~.J_I - 1- 1\ l3o I \ 1-<co 1- 1- l..x::o l \ l;o I \ l / -r 
6 77tl Q I \ l \ I \ I ~ I JJ I - 1- I \ l 3o I \ Ism l -1 -l ;2:v I \ l;s- I \ I~ 
7 7 771 q I I I \ I \ _ _] 70 l . L I - r-1 . \ l..zo I \ I~ I -I - l/67? I I I ~- I \ I / LV 

8 77 ~ l t-cJ I I I \ I ) I 7 o I N I - 1- I ' I ~ I \ 1-<eo I -I -I ~ I II ; o 
9 7 11! u I w I I I ~ I / 6- I i l I - 1- I I I 3o I II .?oo I - I - I ?co I ! 1 1s-

10 I 79.t?l lt-- lo:to I I I L I SD l olL' 1- 1- I I l;~-1 1 1 /~-o 1-1 - k6L> I : I ).~ 1 l 
11 , 7~ ~~ /?:, 1.zo 1 1 l ,o T501 ~ol-~ 1- 1 1 1/..!1- 1 1 1 L 1-1 - 1/~" 1 ! ,_,o 1 7 
1: 1 7~~ ,/-- .v I ;tO I I I L l.-?fJ I/o 1- 1- I J l/ => l I l/6() 1- 1- l.-2co I / I /~-
13 1 7g3l 1s'"' ~ -- 1.,26 11 1 ) o 1 5V- r Jc; 1 - 1- 1 1 1 o:v 1 1 , /oO , - 1 - 1-<ro , ~ 1..w \ I I T - r-r-r -- I I . ~I 1~ 1 78411!, ~ 20 1 d 5c:J :2.:; - - 1/s- ~ - - ltJV ' / o 1 

1s 7~-'1 l] -:::t' I L .-AI S't.> /s- - - /O Zm - - i/s-t7 \ /.5-

2 0 
30 
./S?J 

/tv 
t.I.!>"Z' 

/50 

/~ 

/ Cb 

/aJ 1 6 nc I \1 .. ... .;2 o _i_Q X> /s- - - /0 2oo - - /6CJ \ /~-- \ 

l 7 7e 7 I 11 2-,\ ;to \ L SZ> ~0 - - \ l/6- \ / ~ - - .?a> \ ~0 I / OC> 

1s 7s? zi>\"-~ ~o \ I ;o so /~ _ _ \ 10 \ /a:J _ _ ;<a:; ~ ;tJo ! 
19 7811,,1 " _' _ -~ _j I '- oz::> /s-' - - \ JS' \ /SO -,__:._ ~__J,g.,co I ..=20 ' / LX) i 
2o . 77o v- . .zo L. oo /tJ - - .LS' /a? - - ~J--+~ vs-o_j_ __ 
21 79/ I -v~ L _ L !!>7J :zo - - 1 .£.. /ttl - - ;<a; I / 6- .J 1/Ct/ .. 

.1.?_ _11;. ']_,(/ lc2Q_ - ! L 6~ ,j!() - - I I/~- ) _'6Je? - -~0 \ /~"' I ~ 
23 7 73 1{ L \Y L 3:>o ;o - - '¥ /~- 'I/ L- - - ..:tod --{!' / 0 I~/" ~<Lf---
24 - - - - I I 

REI'IARKS . G ~ Gr~at_r Lh~n 10% , 
~ = I nte r ferer.ce . 
- = Ko t l oo~ ed fe r. 

o r gr~at~ r than value shown . ~=~o t d~t ec t ed a t limit of det~ction , or a t value sho~n . 

L=Detected, but below li mi t of dete rmination , or be low val~e 
shown . 

* =Usua l limits of dete r mino ti cns do no t apply due t o 11 Se c( 
dilut i on t echnique . 165 



S ENlQ\.r\~:TIT:\'fl\'E Sl'El~TROGRAPJl iC ,\t\ALYSIS - FIELD SERVICES SELTIOt~ 

:IL~l :\0. ;; - C C - E 6 Step D. C . Arc REQUE STED BY ;f, /3a td.e::..d... 

COT.~ 

1 

2 

3 

4 

1'"' 

11 

12 

D 

REt-lARKS : Flo , N; , C -~ , ;::- <! Ti rcr-ort e d i n"/, , nll o t hE: r elements r eport ed in ppm . Results a r ( r eported in Lhe 
!.e r it ·, l, 'J.;, 0 . 5, 0 . 3 , 0.2 , 0 .1 5 , 0 . 1 , <: tc . 166 



~- 6o-E 
L'\, io.l. , , ,,I. ••~ • ' II / , - ··· --- - . • - • I 

TAC 
!'\(' , FIELD :\0 . La No ~b Ni Pb Pd P t Sb Sc Sn Sr Tc u v w y Zn Zr 

1 I II I v.. ) - I }/ f\1 N 70 N - - AI 3o N -2cO .- - ~-co !I l.2n AI 1/al 
2 lA1'c,. . 71¥ '2.(... u20 I I ;CO ;zo - - -7 ..:2o 7 2co - - 3c:t) r c).o / ~ 

N I I /6() IV' /.co I L 
, . I 

~ ;v 
. 3 7'15 2,.1 - - - - ~ I 

4 7'1~' ?,~ I I /1'X) AI ;2o L 2t::o \ /0 \ ::?-() - - - -
5 7t7 {l I \ I 5 a::> Jtl - - \ Zo ~ - - Joo )5' \ 3o 

6 7 'l'i ~(... \ 
\ 3oo L .t..o \ /tx:> 3()0 Js- ) .3o - - - -

7 7 '!q ~~ \ \ :;;r:o JO - - . ' J~- \ /V - - ~C>O /0 I 6CJ 

; 8 <too ~4- \ 7«:> N - - /I) /tl - - ) S'O )/ + )J 

9 fjtJ I ~~ 606 /() - - Zo /6-o - - 5"0 I /'?- L ;a!:) 
10 ' ~t:; ~'\, 7to N 3o j ;z«; 7 I /0 N 3o - - - - - a:> 
11 ,. 4.., 5!"3 .:5,'7 I Jta) N - - 3o I L - - 3co L L 3o 
12 " ~ tto¥ ~~ I I '?~ 1\1 - - J //) 7 /II - - !CO N N /'1 
13 905' ~~ I 500 L. - - I :zo I 1m - - :<oo L JJ /IJ 
1!. ,.; gt)' I w I I ?CO L 1 £o 1 L ~ L J... /0 - - - -

1'- I 15 \. ) '60 7' 4:./ 7a? L - - lj:J L - - :ZOO J_ N 3cJ 
16 ') 8 ogi l::. z....- '\ v ~~- L .k> \ /5l) :Soo /S N 'l't? I - - - -
1 7 \ '~ ·i _j /5" c290 AI 3o N JtrJ " 2v1 L '2, - - /.57) - - .?co e:<.o 
18 ~/ 0 

1 

In { lA/ ~0 A( - - \ 3o \ L.!.>V _ - - sro N 'AI Al i 
19 '81' ~ ' I L 3oo N - - \ 3o \ )50 - ~ ~1 ;s- JV /a5 ! __ - - ·--- --, 
20 £!1 b( \ AI ~0 L - - 3o ~ - 3o:J /~ N 3o 1 

~-

21 ~/3 fc'1 # ~ L - - ,-to J L - - :<co J() JJ 3o j 

22 ~1¢ c,i__ ! ;</ /fQ:) N - - I /l) 7 ;i,_ - - ~ L N L 
23 9iS <d) "'//' iL l L ~ IV - - ~ /0 lv L - - ~ 1/ L JJ L 

I I T 24 - - - - i 
REt-lARKS. G ;- Gre<Jt•~r tl.an 10% , c r gr<:a LE: r t han val ue sho wn . X=i\o t dr:tr:<.ted a:: limit of de t r:c t:i on , 0 r at value sho\m , 

H = lnt e rf r: r e~ce . L=Detectr:d , but below l imit o f de ter mination , o r below val ue 
- = No t l oo ked [ o r. sho \m , 

,·,=t;sua l l ·imits of detcrmina ti c•l.s do no t app ly due to use cf lG? 
dilution techniq ue . 



St: :l~i: .:,~:I lT.\ll\' E SPt:L:TROGRAPll iC ,\t\ALYSlS - FIELD SERVICES SE(..TJOi~ 

DATE d9!~ FlU! NO . ~ -CI- ~-- 6 St ep D. C . Arc REQUESTED BY R ... /3<2 £-.t..J~IV' 
U:PORT :\0 t' M- / , . t' t- SHEET /' I 

TAG :\L) . v!lf:-1~---v" ·,, H . .: '• Cu '• 1 1 '-. 1'!n A~ As Au R Ha Be ih Cd Co Cr \:u_ 

, 1 f/11/ f/ I _(,!!_ -L I ;v:L r 7 ,s- /ott> /II /\1 N t.._ 1/ro lL\4_tLLH_~j_;~/?O 
, di<> · vT J.o ___ _ J~~-J- s:-- -4·L/Cip i+--·--1-'-J _, ___ , o-o •.})J_, __ vr~-~~--1/"'q_ 
3 Ji.?_!.:f_(. _ _ _J /5; j- L- -~---f~-?--t-JS"(}o [l--~t- L 6V __ ~-r-t--~-t-f~¥~/~ 
4 ~~~ _]J,~----- -t_;.S:-1__2__l_z __ 

1
,.?- , 7tJO , \ 10 7~ 111 f--..- ~-~-=-+-7~-

, ..m.+.H---- - --f ~<2...j. L"-::+"3- _,_3 7"" \ \ ...Z?t~"llt> __ L _ __ L Le_,-~~f-~<;l 

-;-+ ~~1 :::__ I ~~~~- ~- ::; :~ :.: \ I .: _;: t_ : ~'-= "~ ~ l ~~ 
8 8:2 :1 ----r-z_ i_i_:S" -~- , 3 7tJ() 3g_ 67X; L. 7 }!>'"0 6~ 

~" g~3 '7 -·-·--- -~ -~::-. ~~3-"'{ ;: . j ~~=~=:L~1]:.1.l!~ ~~~~~~ 
1 1 /q_ ,_z ,3 ,~ 7 «> L _ ?o 1\L T -r l se; bW , sv. 

L~ _(.{>. _ --.j -,L~ __ __!t/_ 7q 1L,_L._ .c r-;, 
15 .. 7 _ -·-~--1 ____ -tL~ -!.2ft> I :::0+300 L _. --- -:-t --Jl~a._ 

/O ~-~-+~--- ·..?jt~+ I ·-'-· L.b J.~:> .. IN l _ _j_ -l~~- _1'~j_70 
-~_zi-±~-+~!?- ~1--\--f-t- L_--!-~---~fY·+ ·-.. ~ - +)~ '-~-t-7~. 

18 r ·~J IIJ ·--- -~-~ J--r,; I~ I \ ' 
1 2-~ -j.Llf+- -f.- -G-~-Ti~ -f~ 

*
=i~·;. ;- -------·- -;--13--I :?'_1 ' JSCO. .L- - - - --( " _6-i) _t}J/_ 1- ··+--l)~t-.. --

"'------- j )___ --- -- --- _J_____ -·- --·-- N.±-L-+-- -+-~-2~--<-'·--- -
V!f. ... ~· ---- /(L !!J _./:_~ ./ ~- H- __ ':::__, ~~-9 __ 1¥- ·- 1--L .-L_.?PJ~~ i 30 

: :r-~, :;-----}} "~ ~-~;5:: T f---'l,-~-]_~ )1~-·---+ -- - 1 ~~:,f~ 
:

3.:-=-i3,-.: ~~====·f3:' =~~-~~rr:~ -~/ ~/ -:P.-3Q~-3;;o·· ~ r- i r{-· ~-6- SO~-l.-~ -
-· _j_ __ L __ _j_ __ l __ __ [ __ _l __ 

REMARKS: Ft: , t·l; . c; ." , ;:-d Ti r cpcr t c;:d in "/. , ~11 o th(:r (: leomf:n t s r eported i n ppm . Resu Its n r c r eport <!d in th e 
~<:ri u; I, 'J . ; , I) 5, 0 . 3 , 0.2 , 0 .15, ') .1 , (: tC. 168 



"'- / I 

.... ..... .. ........ . .. . , . - . .. .. . . ~- - -- . . - - -- -- - .. - -
TA{: I 

t\0 . Fl FLD ~0 . La No );b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

1 I I/ ~J - 1 AI /II N 7 0 N - - !I 3o AI :2oo - - :1C6 J/ .lo AI /00 
2 4]6 -&/' i / 0 P.l L AI 70 N - - ( 3o _[_ :<oo - - .3co I' /?- / 3o 

9!71 :J l ' jl( 
I J\1 /00 IV I 70 ;zoo - l 6z:t> /s- I /s . j I - - -

~ I qi f ,,?s }./ /l/ -?oo /II - - \ 30 /00 - - till) \ / 0 ?0 
5 9fi lA L \ ;cJ 70 .:20 - - \ ;1..() \ /.X) - - ..2oo ).J- \ ~ 

6 q;)D .,. L \ )c3 70 _, ,-
.-.{..I - - 2..o \ /00 - - :teo .Zo ~ 

7 'l:J. ' ! -y(. L. \ L- 6Z) /0 - -
. 

3o ~ - - ;Z'.(XJ 2-0 \ /~() 

8 ~~~ )} -<-o / o so ~0 - - 16 / S'D - - /~7) /s- 1!:>7:) 

9 ~~3 ~~ L 1.._ ~ro L - - I /~r /50 - /~() 1 1 ,- .:2PO -
10 g~,: 7q ,\ , ~ )0 7() 3o - - 3o ;t/X) - - :<.~ I 3o ..<a, 
11 g;;./ J:!.D ,....~ N I N 700 N - - I /0 I jtl - - /50 L ~() 

1: _Z_:2~ 8( ... ~ f\( I N 7PO IV - - :2() L - - /SO /0 /~ 

13 9: J •:vs '\) N 111 7o / 0 - - ~0 :Let> - - /s-CJ \ z.o /CJO 
1!. ~;l~! 41:> ~ f..l N I C::O )\/ - - \ ~-o i.&>O - - 5a:J /6- /t> 
15 8.1'1"141 ~ I i t j,j 70 N - - \ ~ /5"'0 - - 3c:o /~- L 
1 6 $3td J-z_. -~ N \ AI ~ /1.1 - - ' ~a /tJD - - ..La:::> JO )j 
1 7 SJ/i u3 \.~ AI \ _N_ .2.() /..1 - - so &:b - - ?a, Js- ~ 

~q lV I N c20 N - 3o \ ~00 sa? Oll} /s-- - -
I J),- -If \ I l'-' /00 Il l - - 3c> ~00 --t~ct> I ,:L(J /s-1 ~j&- -

20 I P+' /; J ~ AI J /rT r-
\ .tt~ /O:V - - /:;,- - o?a;> ID 

21 g~~ 4-7 ;v_~ L )()CJ AI l '3o ~ 
I /s- ;!.{) - - :7oo - -

_jfL_ ____ -1i-· 4=L /1./ AL -· 
13._ -~-~ ;~7) - - 70 IV - - .3a::> ( 0 
23 SJ7 !.Jt1 _ ;o 7.0 IC> - - 'J ll 3u '\ / c:l()() - - 3aJ L 20 ~ ?T-
24 - - - I 

REHARKS . G • Gre a t ~ r L h~ n 10% , 
H = I nt e r f e r ence . 

o r g r ~a t e r t ha n va lue shown. N=No t d~tectcd at l imit of det ~ c t ion, or a t va lue s hown. 

- =No t l oo ke~ f or . 
L=De t e cL ~d , but be l ow l imit of de t e rmination, or bel ow value 

shown . 
* =Usual limits o f dete r mi na tions do no t apply due to lt S~ cf 

169 dilu ti on t echnique . 



SEi:IQ'Ln);TlT.\Tl\E Si'l::~c:TROGRAPll iC AKALYSIS - FIELD SERVICES SEtT!Oi~ 

riUi ):0 . ;l - C, ~ -£ 6 Step D. C. Ar c REQUESTED BYJ_, Ba W t;:d_ __ DATE 7k9~ 
U:PORT ~(l If (// -~ ((_() f_ _ _ _ ·-- SHEET 41 I . 

1.-\G :"l) . r'lF :'1 :\0. ~ -~,. en,. 1' 1·, ~In A~ 1\ s 1\u B lla Be Bi Cd Co Cr .... u 

1 I ; 11111 _j__ ){!-1 I h-:1-2-_1 ?_::G~%0 ~ ~-f¥~1- /5q_~14ltl3o ~5V~_&o 
' 'A.IG- mj5o _ ------F~~-+2 --~l /412_ ~--<-- ·- ·---~· · - N -t _ 5-o @ : . ...Lb-
3 i~-------L/.:)J_ z __ l __ 7__J..(_~- L@_,-t--d - II N -r--t-- - --t-~0 E~l .. 7~_-
4 ~I/o ?k---------t~~ _;r_l--7--r~'~ j{)(X) , I ' \ ;t.o l![' _3o 1_!_9.?_~,~--
s ! ~ ~( - ---- --fL~__J . .l....;_.::Y::_ .!_~,J..CQ \ \- \ - >--~-- -3cb __ --", - -- - ~£-'>V I 3q_ 
6 : ~~~--- • /~.! _} _ _ ~ ·3 7a.; .' \ \ 3cv _! _ _ ;::;- /svb~ 
il~ i~J I ____ jQ.+-f ,...z_ , ::;- ?co sco ·--t-r_ J!g __ ,.._~&v l.sc> -
~L---- ;o_t~ /...> ,:5' ;an I __ Lsr;f_ .3:> .2~ so_ 

;n~~---~-- -- --~~~ --~- -~- ~: -,!; -+-e-f-rt- f- =-~ -· · · -ret ~ . /~ 
/s- .3 I ,;> /caJ \ \ :?co 3o c:l«J I 7o ---- --

· -·· __ ,. /_~~ -~- -~ -- _"]_ /tXO 1 \ --+- .2cp v j __ _ ---~-e-?C?c2-L~--
----- -;l-iL~~--- ___ [ __ 1 ~ 3_ JfXD \ --Y__ :2Qo ~- / --!-- __ L-!"-H~~ 

---t!C2._~;:~ -~;~~~±};:; ~- --- ~=~,~~j~~:tct. ~:.1-- -~~-~~i--~:~ 
--~- -~.::-=----~~ -- - - T T-[ ---- _____ ,_L_~--r -- r· - T~T - -- ---+---·--

____ , __ _t!Q_~ __ _i! __ ;z ~:3 I 7~-- -l-- -f--t- __ 4!?. .J~_f-,_'-::: I __ -~ _ f~- -L~~ 
-- - ~ ;£- .L'~C'-'"~k"~ ~~ e-L_£.9__ -~~- !: L --rf-J_~ i __ ,2Z2 __ 
_ __ ~-- '7-- _L ::> _ _,_ ~ t2_ ./?=/!'? _ / . _\_ _}o . 3~-- _ /.., ____ _l_ ---Lt-~-..?~-J-00 _ 

---r £ ..L!~- -".':=>. --+/~ . .z:~- -~--'- -- -~_,;'Q_ ,3<X! -t-~,.---r+ ·-Lz. ~~-i __ ?<? __ 

'""I ~~----t-~ ~x~_:r-r~l~ ~~ ~~" j-- }b-~+t - L=r;·; 1-~~ r ~--
·- _l_ L _j_ - --

REMARKS : Fe: , l-ll' • c.", <::-d Ti r cportc::d in':'. , :-111 o the:r Ede:ments r epor t ed in ppm . Resul t s arc r cpo rtt.:d in th e 
~e:ri~:• I, rJ .;, 0 5 , 0 . 3 , 0.2, 0.15, 0 .1 , t! Lc . 

170 



~- c~ -lf 
.... L. .. ....... ... .. .. ... , , .. F . e oo•oo_..__. - _L_ • . _ ,,, -··--- ·· -

TAl; 
~0 . FIELD ~0 . La ~o ~b Ni Pb Pd Pt Sb Sc Sn Sr Te U V W Y Zn Zr 

1 1.' ' 1 v. J -I JJ /II td /:? L - - AI 3o N ;;leo -. - 3oo JJ ;lo N 10 
2 1Ar c.-R35 -(o I I L s.~ tJ - - / 3o / /oo - - 5X> L /0 / 70 
.-> 8311 I I lto )J - - I i!' 1 /oo - - SZb I 1 o 10 
4 lH'~l1-z- \ /OJ /( - - \ 5Z) /50 - - Xo \ Jc) \ 1 0 
5 sw 1 \ \ 7a AI - - ' e:io 7a:? - - :leo /:J \ 7o 
6 9'~.., j \ \ \ /CO IO - - .2o 5i!b - - ;:Jt;o \ /~ ' /a? 
7 ~u_\ ~ \ \ 1 !CXJ L - - ' :<o -~ - - 3:::o \ ;s- 70 
8 ~~~~~ j ;.:0 L - - ~0 I ~ - - 2-t.o I~ 71J 
9 .~~ i5 J 70 L - - IS' s-zz, - - ISO /O 5?) 

10 stlt $ / /aJ L, - - .:2o sz::b - - ~ / ; s- 7o 
u S¥~ ~. J i / 50 J () - - 1 :z o ~ - - kz> ;s- 7o 
1: ~¥8'1 1 / I .:u;o L. - - 3o 3:::o _ - zco IS 1 7o 
13 <0¥-1 / \ 7o L.. - - JT <'cQO - - /5J / 0 5ZJ 

1!. I ZSt> l \ 7o J:s- - - ~~- /CO - - /~V /~t' \ /C() 

15 ; cz5'"t l .W' 1 -J/ s-o L _ _ 10 L. _ _ / .:5"0 , 1A:7 \ 7o 
16 1?~ .2.0 _LQ leX> dlO - - ~o L. - - .2a:> \ :ZO l ;:56 

11 zs31 L \ --4 L ? o /S - - )0 N - - .:za:.> J {) ; c;o 
1s I 8fcl j C\ L \ 1 ;o /~v :to - - ~o }L_ _ _ ~ . 67) ;.:,V , 

19 I gss~-f- N \ '-- 6 V /0 - - 1 1~ /aJ --=-- _j/.s<? I_ I /fJ 1 7o ! __ 
20 I j££. . ~ ___ ltl \ L ?b /!:J - - ;s- /:50 - ~0 / !/.~ f 70 I 

21 ~<7 () ~- L s-o ;o _ _ I Jo ;Po _ _ 1!:::>-o I /tJ 7o 
22 'd'S"8 -i- L... 1.... 6() /S - - VS j\_L - - /50 1 1.::> 70 _ .. 
23 'is-" ,h L :_{:_ L. 3o /5' - - ..... f I o ''\/ AI - - ;..;,7> i/ /a v 7o 
24 l1- -· - - ~ - -

-'-----'------'-----'----'---'-----'-------'----'-----'--- -'----
RH1ARKS . G "'Gr e<Jt ~.; r than 10%, o r grE:ate r than val ue shown . ~=Not de t ec t e d at limit of detE:c ti on, o r a t v alue sho\m, 

H = Int e r fe r e nc e . L=Det ect ed , but be low limit o f det e rmination , or be l o w va l ue 
- = Not l oo ked f or. sho \.Jn . 

,·,=usual l imi t s o f delerminat ic.ns do no t apply due to \lSi? <:t l 
dilution t echnique . 17 



' , 

St:n~:.. ;,H IT.\11\'E S PE~TROGRA~I IC AKALYSIS - FJELD SERVlCCS SE~TlO~ 

7J9M 6 Step D. C. Arc REQUESTED BY _ _g £3 O 4d/ ,t;'/1 

...... R lla Be ET Cd Co .:: u 
·-,-~ r 

REHAR KS: F(. , :·1;• , r: .• , <::-.<! Ti r cportE:d in %, nll o the:r e l cm~nts r epor t ed in ppm . Results art~ r cpor t ~ d in th e 
l><: r i ~ s I , 'J. ; : 0 5, 0 . 3 , 0 . 2 , 0. I 5, ') . l, C: Lc . 172 



FIU1 ~0 . ~ - ' 3-£ J, 
O. >.ILJJ. , ... ~ .. • •• • // /r- f • - • - - ' I -- - - - ., -

TAC 
~0 . FlELD :\0 . Ln ~lo i\b Ni Pb Pd Pt Sb Sc Sn Sr Tc U V W Y Zn Zr 

1 '" :A.J - ; Jl./ 11/ L 7 !' L. - - N 3o JJ ;;leo - - 3co II ;2b N 70 
2 r•·2J L / 1\ 70 / 0 • • / IS" / /00 · · /SO / /0 / 70 

. J q ,j 1 N / 1'1 7o / O - - 1 ~~- 1 /50 - _lo7co /O I so 
--:-r--~1 IV' ( ;v so L - _ 1 o \ ~o _ _ .2oo /tJ 5V 
~ N \ N //Jo L - - \ 1~ \ /Cb - - .:z«> ;s- \ 7o 

6 ~u.t l N \ IV s-a:::> L - - J 'S \ AI - - .2a:::> ;o \ s-o 
' !1'-.<1 N It/ /t/0 ?.~ - - . J -:>- L - - ..<aJ 02. o ' 7o 

. s ~t-. t /{; N 70 /0 - - J5- L - - ;so 2.0 /Sl3 

9 ~£. 7 ~0 I L 60 30 - - ;s- N - - ~ :2o /S~ 
1o ~, ql .:~o L. /co .:<o _ _ ;!) I L _ _ J5"0 .:1.c> /6--:J 

11 a ~''iJ ;'o I L /t?O )O - - I ;-s- I L. - - /5'0 J 1>\ o I ~" 
I~ ~ ~7~ ' d2{) I l /CP /0 - - 7 ;.:) L - - ,:{(b ~~ I /67J 

1 3 ~ 'VI ~0 I L Jl)() L - - /~ L. - - /50 J j- I /CO 

1~ <t5 v,;2.! LV L /~ ;o - - ;? \ '- - - .zQJ ;s- /te> 
15 IL S731 L L. ~0 /0 - - :::/0 ~ - - ~(J.J \ /'5-· IOo I 
16 ~ 57"1 N \ fl SOO L - - .X..O AI - - J~CJ /S \ o'"Z) 

1 1 (.[fJ ~7~ N \ -4»- s-o '- - - \ 1.cr /:;-o - - /50 1 s \ 7 0 
1s '" m}_ L. \ 1 11/ 7o /5 - - \ ~~- --~-~- _ - ;tz; ~~- \ J(X) I 
19 , _ _ L \ J; 50 :".2o . . 

1 ;::r L _ :_jA~?2 _ ~~- / {)() ! 
20 : 87 L L ~?) /0 - - ;s- I ::JOo - 1-Za) / 5'"" 7~ I 

21 ~77i ~- L / OO ;c,. - - , /!l- 1 /oo - - JSO ;6- J .$li!-· 
22 _):_~~-- f._ _ _f_ _ L /W I $' - - I 1-s f- - - M:J ; o I 7D_j_ 
23 f{i ' _L -~- L 7 o L - - w /..;)- ~v ;oo - - JSl} ~v /~- v 7;:; i 
24 T - - - - ! 

RENARKS . (, .- Great (; r Lhon 107. , c r gr!::ate r than vn lue shown . :.'-i=Not det(:c.: t ed a:: limit o f de t ec ti on , o r a t v a l ue sho,,n . 
II = Int e rfe r enc e . L=DetecLed , but be low l imit of dete rm ination , o r bel ow value 
- = ~ot l ooked (or. s hown . 

,·,=usual I imits o f detcrminn ti <.or.s do no L app ly due to use <:f 
d i lution technique . 173 



S F?·:HS ;.~:I 11 AT I\' E S l'!::l:TROGRAPII IC t\:\.-\LYS IS - FIELD SERVlCCS SECT lOi! 

6 Step D. C . Arc REQUESTED BY~_Li__a_c.u ~--DATE 7b!J/4f' 
SHEE1 /f l 

~ILN :-\0 . ~ - ~ f'- ~;
U:PORT :\0 r1 M-at t 

rAG ~l).': !"-i t.: .i-~---T..-.~~. c aT T1\ fin A~ ,\ s 1\u ___ R 13a Be P,T Cd Co Cr Cu 

8 

9 

l " 

I 
I 

18+ " '-'4-

19 

=J __ _ 2 . ~-V-t.2do l-N.,- xt_Af-~--~st> ~ Nlfl -t _&_ -"=J&f' 
·--- -~ i t .'j--~ hi---- --1--f;-- ;;; 1-t-fl __ t - ' ~~ :~+ 1~ 
--- -------- -- -J--·-~ H--- f--- t ---~--~-----

_.) -:- ._.r.?-_I , 3 :5?:Jo 
1 

5o ~ I ,..-+- ·- ~~Lo ~ ~~ +~-
J_!_z_L J 7G?e \ I - ~{) _ _ }_W __ '- ~ \ /£r-q-~. _j_/Q. 

s- 1 , 7 1 3 7cv \ :so s~+f I \ ;s- .2a1 _l_zo 
,_ . 7 , 5 /t<>'.A? \ \ , :io sm 1~ ~r=:~ ~ ' /oo 

-~~ _:_~~-~; f-~: c--~-~~-=-t~t ~f u -- ~;;; ~:-~ 
!/ _ 3 1 :2- ,~ 7~., , _2.0_~-:-o:> l --+-- ~-f-- 21:> .teo ?o 
I (- / ;2. 1 3 .!>CO I T 5l) ::?CCI L I ;0 ,7a, 70 

-1-f-~~ -_ ~-L_3_~ I ! So :?oo L J__ ____ ~-~J_.:~rv _ 

----1-:~-1~~ I I :--~~-t- 1 -- -T --- ~ ! :-: I::;, __ _,_ __ 1---- -'- ---- - - +-f-- 1- - -+- - .-- ~ 1- -·-+ · - r ·-·----"- -- -
---~-1~~--l··d.::-~~ I -- L- _-U?_.J.~. L.~J. ---+ -+ -Z-~ /:'P_~ 02() "'I ~-3 r;; __ ZIZ2-·--- -,-- ~ 3_qj~~__t2-~-~-~- -·-··--r - + . .u;~--~---Va2 . 
. _; __ ;_ ,v- _ ~a \ L_ J~-~ L-4- -·- r· _ ¥~+/fO_+~'?.? 

---H>~~'- -f----1---t ~-lf-' -+-t~~-+~-t-j;-
__ .J ___ _L_ -~- , --- .J ___ JJ_+ -+--- - r---_j_ __ · ---

_ Q _ _.L _ _g~ -- ,+ _'=-.__j_!~-2-l-# -+-__ .1-J.Qj~~-&tJ --1 0:-iL !)=--7~0 7 ~-1-- __L _j_ ~ ~-~ -~- --r - --~ ~ -t]t2_ 

. =-J l_ t~£: -.y/ ~/ t.{~-~lttYi~~~~-F~r t~-
--~--L-- _l_ _ __ __ 

RE~.r.RKS: F•. , N; , C;, <::-<! Ti r cport<::d in %, nl1 o t he:r (dements report ed in ppm . Resu lts a r c r<'pOrt cd in th e 
~<:rit., I,';. - , 0 . 5, 0 . 3 , 0.2 , 0. 15 , 0 .1, <:: tc . 

174 



' 
nu-: :'\0 . ;). - C if - J."" 
RE PORT ~~1. ; .fA I - /lit"' (. X /);t' /tJd KA Sl.ee t t;2 Al\fiLYST 

I TAG . FlELll t\0 . 
!\('. 

La ~to :'\b t\ i Pb Pd IPt I Sb Sc I Sn Sr ITe I U v w y Zn I Zr 

1 1 , 1 / 1 w- I I N I N I L I /CO I L I - 1- I JJ 3o_nL/t./ I~ I ~ I -13oo I N l~o I JJ I //XI 

"Lifu~ i ~o 17 po l$dl.ZO I: I-I ( l"'o I /1/IKl l-!- 13""1 I l.r., I? r l 
• .> I ""7~ 1 I 1- r }/ / !>7J L - - I ;s- r ;a; - _,4:> r )() ?o 
41 ~~~· l .zo l\ I L 1/Poi~ I -1-I L_ j_~~-=U lA! 1-1-l4ol\ l.:<,ol\ 1;s-~ 
5 1 S? ~ 1 L I \ I L I /SO I .1 t1 I - 1- I \ I;~- I \ I /SO l -I -1..7 eo I \ I /-) I \ !;co 
6 1 ~)£1 I L I \ I AI l /a? I /a l ~ ~~ l \ I .zo -~ \ I ,too I -I - l.2co I \l~.1 I \ l/tV 
7 I 2~71 I L I \ IN r;~p-r~a I - 1- J~}_j_~l \ 12m-]_, -IJs-zl I \I ,2D I ) I 7/P 
s 1 s>nl I L I \ I }/ I 70 I / 0 I - 1- I \ I I o I \ I L I -I - I J?'CI I II /.)I I I /t/0 
9 I X'f'1l ~ I L I \I L_ 1/t.t? I ) ,5" I- 1- I \ I~ I I I Jti rl-..1..2LXJ I il~o I \j/ l/~"0 

1o 1 ~'~ ' ~ :t o l 10 3ao :2.0 - - ?6 AI - - ?a::> I J 3o I L l:za, 
11 ~91 i _! ;,o I ;a /~o / .:> - - -<.a L - - ~ I I ~- I N 116" 
1~ I ~ ~d _"'J [ L I J I J!J I /673 1-<o [ - 1- I / I ~o I f I L I -1 -l..7oo I I I :<o I A/ l/a> 
13 1 Rn! 

1~ I L. I I I' JO I ;teo I ;s-1 - 1- I / I~ I / I L I -I -1-'oo 1/ I ~ I !I Ll~ 
14 I m ! cr- r ~ r I r r l /:,~ I/:> 1- 1- I' I ~ I I I L 1-1-1~ I I 13H If 1153 I 
15 ~ i,,s+ ~ TN! [ /U £'(} L -- I /0 I L - - /~ I AJ N u2()_ u __ 
16 1 ~c l _I !oto I I ! L I /50 I go l---1- II I ~ I I I Ll~ l.2oo I, Lzo I ·;; I;SO 
1' j z r~ 1 I L ~ L ··· , s-o -L - - :20 ~ - - /!>"C \ ~ 7J ·;co 
18 ! n4 ~ '2. N I L.. /00 L - - Jo - 3a:> l - - 2~ . I /6- iJ 70 I 

_19 I r•y ' _' _L L Oo /6 _ _ «.o \ 3a> ._:... y~ o _ _L \ ;:; /1/ /a ! __ 
20 _ toJ ~ 4 AI L /tJ(J l - - \ ..?o \ ~ - - I :Z.O AI tel ! 
21 I '[(j/ I & ~ AI__ \ I N J t)() L - - ' ~ ' ~ _:_ -~ I /6- iJ 7e__ -
~~~-__!:___hbJ~. _ L 50 L - - .to ZtlJ - - -<a> / i/';J- AI 70 

:~ : ~1 !'I; "V/ Ill /00 10 : : ,v 3u 'f/ _:u, : : l.?a> '{/ IS' AI ?'et-
RE~~RKS . G = Grcat • r t h~ n 10%, o r g r ~ate r tha n value shown . N=Not de t ec t ed a~ limit of de t ection , or at va lue sho~n . 

II = Inte rf e rence . L=De tecL ed , but be low limit of de t ermination, or be l ow val ue 
- = t\o t loo ked for. shown . 

* =Usua l l imit s of determinati ons do no t apply du~ to 11s0 cf 175 
dilution t echnique . 



SEI':IQL" ;,~:r lT.\T 1\' 1.: Si'E\'TROGR.-'IPIIIC AKALYSIS - FIELD SERVICES SE(,T ION 

DATE, zkk~ ?lUi :\0 . ~ - C S'-~ REQUESTED BY~<..II tr J't/ 6 Step D. C. Arc 

U:PC~T ,"? I/.!1L.;;(_:;7 ~ ., ___ ·~, 
!.-\\: ,,\). r J::n-w. 1'"'" , .. ~.: ,. R Ba Cu 

RENARKS: F<: , 1'1)' , C-; , <::-.<! Ti repor ted i n%, :~11 o t he:r E:leme nt s r eported in ppm . Results Al'l:' r 0po rted in the ~ 
::. c r i l • s I , 'J . ; , 0 . 5 , 0 . 3 , 0 . 2 , 0 . 1 5 , I) • 1 , e tc . 1 7 0 



FrD! :\0 . ;t - c.s-- 1: I !11 . 
• ,L# ..l V I '- ..l • '" " • 'i . , , ·- - -..... -- - - -- ,., # -. - .. 

TAt; 
!'\('. FlEL:) :.:0. La ~!v t\b Ni Pb Pd P t Sb Sc Sn Sr Te u v w y Zn Zr 

1 /I l, !AJ - ; N Ill N It» L.. - - N _3:, -1\J .:zco -. - 3co N .;26 IV' /to 
2 A1G·1o~ L I N 70 L - - I ;2.0 7 3oo - - /56 I 10 I 70 

! --;N I It! 1tJ L ~0 I ?a::> 3a> :21) I /a? j <JoS'I - - - -
4 9"c l IV I ;V Ja:J L., - - 3o ?CO 3'oo ;w la:J - -
5 107 L \ AI /oo / t? - - 3o 3co - - ~ \ I~ \ l/tb 
6 9o~ N \ 'L 70 '- - - \ ~0 \ 3ro - - 3Gb /!>- \ ;a; 
7 9~9 N \ L so '- . 

Is- \ 7a? -<co J ) ' /a:J - - - -

8 9/ 0 N L ~?) N - - 3::> 3oo - - ;'c=o I 10 /ttl 
9 o//1 /tl L._ 70 IV - - :3~ .S'ZO - - 3:::/() / s- /tl 

10 71.:21 jl/ L s-o L - - L:26 7a:? - - ~ ft) /a5 
11 713l ~ N L- / (J:) L - - 3o J 7a:=> - - ~ G-o 1 / 50 
1" ·- ~/-¥1 '!fT IV I ll 50 10 - - 7 ~~- 1 /SO - - .:l.aJ /0 I l/ro 
13 71~ ~ L I L .50 /!J - - I / 6- I .ta:) - -~ t;s- ~ 

1.!. 1/C I i5J 4!- I L ?u /0 ;21) 3oo Sco \ IS I /t>O - - - -
15 . 1171Q_ IV L so L - - ..to jz:l? - - i/50 I / 6- /cv l 
16 CJ; gl J\1 . J.j ~-o /I') - - t:ilO ?fr) - - .:!_(:0 / "J l bV 
1 7 711 )/ ~ L /~ L - - 3o \ ~ - - I~ /5' )aJ 

18 14- L \ IL S"o /tJ - - ~ \ ~- - - :<CO a.o \ v.sv I ' - · 
19 9lf. r-·----- 16---t AL 7CJ L r 2~ \ :sa:, 13 a:> 1 / 6- \ 

?o I - -
70 L T - .:-t---- --

20 1 j J~ ·- - - 30 I sa> - 13a.,) vo- 1/~l 
21 7.? 1 -~~'- \ L sO }0 .<a 71» ~ 

! 
/ CO - - - - 1/s-

22 'i:t'l ~-· =M Al 7o j () - - 3 o '7CO - - ~ :;2o /~ ·-
23 'f,.,J 7G? L - - 'J/ 3o ~ 91:) - - 3a'-> ·'V C2.-0 'Y ~ 
24 ¥- - - ! 

REMARKS . G =- Gr<::at ~ r lhon 107. , o r gr<:atE: r t han val ue shown . :-!=t\o t det(:c.;ted a:: limit of detec ti on, 0 r a t value sh0\\0. 
II = I n t e-rfe r ence . L=Detectc:d, but bela\~ limi t of dete rmination, or bel a\~ value: 
- = No t l oo ked f o r. sho wn. 

,·,=usual hmi ts o f determinati<.r.s do no t apply due to use <.•f 17'7 
di lu tion techn ique . 



\.. 

SEI-!IQC;,:;T ITAT I\' E Sl'SCTROGRAP!IIC At\ALYS IS - FIELD SERVICES SECT ION 

6 Step D. C . Arc REQUESTED BY ;f', {1" L,.tt;i N._ 

T 1 \ f!n A-; As A11 R R;o R.:> P. ; - - r.rl-------r.n Cr Cu 

REMARKS: Fe , M)', , C:: , ;::-,d Ti rcpor t <:: d in %, <Jll o thE: r e l ements r eport e d i n ppm . Resu lts <~re r eported in the 
ser i l's I, fJ.I , 0 . 5, 0 . 3 , 0.2, 0 . 15 , 0.1 , e tc . 178 



FIL}! :\0 . .;l. - C ~- .<.·· 
Al':ALYST IA-/~ T~tJkA ~EPORT ~\1. f///J- 11'~(. Sheet fF2 

1 

TAt: 
!\('. 

/ I ll 

Fli::LD :\0 . 

w-; 
Ln ~lo I :\b Ni Pb I PdiPt I Sb I Sc I Sn I Sr ITe I U I V I W I Y Zn I Zr 

N . I N l /\/ I Jo I L I - ,_ I AI I ~ I N I ~00 I -.I -1 ?Go I A/ I ~0 I )./ I /tX' 

~~~0 -t I I / 7D L - - I :<o / /SZO - -I :<.co I /s- / 70 I 
I '7. L ~- 7 I I I /X> 

117 3 { . . /0 - - ~ ?&0 - - i ~ \ ;s-
~~.n l:~-z.- 70 /0 - - ~0 /GX' - -l;l.t.O \ / ':J- I~ 
5 1 7.2__:rln l 70 / () - - \ :lQ \ 5""a? - -1-Zoo \ /~ \ 70 
6 I 1.3013<?' I \ I -, I \ -r 7o-ll.l - 1- I \ J 3o I \ l &i>l--=-1 n_-T?;;--1- ll /~- I \ I sz:> 
7 i 9J/ I ?.~ 1 \ I \ I \ I 3o l L 1- 1- I·\ l;s-1 \ I ~ 1-1-l ..cro l II /;-T \ L/ro 
8 I 93~ 3,C. I \ I ' I \ I /('0 I c_ I - 1- I \ 1.36 I \ I 3a::> I - I - l6zt> I / I ;s- I I I 7/') 

9 I - - J~- /co 
10 L - _ ;;.o ?o 

u . :tJs"TYi /co 1 o - - /:r 7o 
1: '(j"rJ~ ! Lfo I U I I I I ,) a I ;sl- 1- ] 1 _l...to J 1 l?a? I -1-leZa? 11 I~[ _ _]_ I /t:o 

13 - - - - ~Zt> I 

- - - - ~ 
15 ! - - - - szt> I \ 
16 i=t"~~al 44 1 1+ 3 (') 10 - - \ t;{o \ /67:XJ - - .<'en /.s- 7D 
1 7 9<tt/ 4'>

1 

\ J 1 SO L.. - - _\ .,:Zt() \ /a"V - - 'go;:) /S" 7{) 
r;f2 1 A(... \ -\ l \ 7() At - - \ ~ \ 1 -;rn - - 6~ /~- \ ?a I _ 18 

,. ' r !k-- ----1--\--l I \ 7tJ N - - ' l:> \ 1&!!2 '-'- _:__J_ %> I /~- /m 
20 I lff _ __j_ \ 70 L - - 3o 7t.!V - - 1 ~ J ;s- 1 /C:::V~-· 
21 I '19 .Ju Jto Jv _ _ ~ /tX-' _ _ 3oo /5- /Q:::"J 

22 9'1t So J . _ 70 N - - J .So J 3co - - lab /~- 70 - ·· 

23 7 ¥ 7 .{t -¥ ..J/ ~ -=>-o L - - \Y ;<.o -~ Z6t2_ - - 300 ""V 10 ~ 7~ 
24 T - - - -I I 

REMARKS. G = Gr e.J t .;; r t h<J n 10% , o r g r ~a lc, r than value sho\m.~=~o t detected a:: limit of de t ecti on, or at value sho\,•n. 
II = Inte r f e r enc e . L=Detected, but belO\v limit o f dete rmination , o r be'lo"' valu~ 
- = No t l oo~ed f or. sho \-m . 

~' =Usu al l-imits of determinati on s do no t ap1>ly due to use c..•[ 179 
dilution t echnique . 



S F.mQ\.: .:1~:1 lT:\'11\'E Sl'E1' TROGRAPI\lC ,\t\r\LYS IS - FU:LD SERV1CES SECT lOi~ \ 

n u-l :\0 . ;;)_ - ~ 7 - E 6 Sl ep D. c . /Ire REQUESTED BY R Ba '-"-sn.;· N DATE z~~,y-
U:PORT :\\ /f /if...:_L~ · r: ___ -------.7: . _ _ • _ SHEE1 Il l 

lAG . ·l . r 1!:. :~ T: · .-:~ .. Ca,. T1. Hn A~ As 1\u B Ba Be Bi Cd Cn Cr Cu 

, 1 ttllll ;j--~~Lfo_J__3:::-S I -:s;-\L-= ~ _ .-W·>--L k~lL4 . .MlJf~-~-J.Li"'-
' :nG~~· -- ----!Z:11~~fj]-~ ~--~-Lufl?o;l-}:-"-~ ~-4--i 7o ~-t~-. 
4 I r5ll~---------va- _-2_l~-~ -f-7 ?tv ' ' , L .?co L ___ I \-=~..to*+~. 
s I '1sLl_ __________ _..t,.;.o-t. 3 --4-~JJL2£?o \ \ ·- -~- -~-- _.h_ __ _ -~~~~-~ 
-4 954! ___ =$! s-:[_~ __ c2. ,s- /o::.r.: \ \ !:::,. Yh?_ L J.~- -~ ~q_l_?~ 
, I 'l53 l_ 12. / --::,- ...2. ,;;._ 302? · 10 .30 4=r-= r /s- 3 /") ' 3a _ 

g 1 9y-.vL_ _ ___ _:;?- _l- j,::r • 3 7X> L::. L.50 t-.~~ /tJ 3".::> ;:rc) 
9 

1

! _...u.J_ __ , ____ ,.?_ /'"'_ .... :3::_._: 3 = ·-~ 1,_ _ 3;;Q_})f
1 

.. .L _ ,_/o sv_,_.?.Q_ 
!.2._~- 7 //::> .;l._ ,3 ?a:> __!__._200 ~ · / 1- l...-~ ..s&> s-o 

.LL._ ~~ -·---· 7 /._:>_J S ,3 7a-> j I L, _ /S'IJ I ~ 7 I/O 70 3o 

~~ 07 ·_-::::==~~-· - r:~Y=. is=-j~;:F I I - ~ /~t.::: ~~~ ....._--~/~-~ ~/&t~--
CJC,() ___ ._il_7 __ i_((S-= _ _J ... 6~j-(l __ _ ~B ~- -- --- -~ -{-:?a:? _L. l - I --LJ~ I 57) .36 

16~~~ ---·---· f~ +~;~ ~-·· ·::i--~ ·-~ -~ -{~·INJ · ·-+ - +·-·~-r-- l3o ....::....:...., - l ·---~t~-- -··-- --- f~--- -,-- -. __ L_,----- - --tL--~- .. . ·-t ·- --V.__s:_-t _2'a .--·--···-
!lf- 9',31 ·--- -t?T'~ - -s:::. .;2.. ZO? I I L,.._.j_-<=_1 L .j. .. - ~·· · +oto +)~+o:o-
:: I ;;; . • · ·-----· - ~~-t i-·¥.1-l~ I~ -t~ ,-~ . {· jl~ttL_ +- -~~Ji~ I ~;-
~~ -~~r--~~~------·~~~~f3:~:Lt-- _ ;~~-~- 1 - r-r- t -~~->?2=t-fL"+:-i~e~q-l=~·· 

1 ,~ :t ,_ 7-"--I -----·---:-r .. -L- -+ .. - ~-T ---

~. ·-~~~ F ________ yo -ti...:~.L=Q..!..~ 7m - '~ ' ---~-4-~~J!- l. -+- · ~' ~~~~-f-= 
_ 6 ,, _ _____ -V-~+L'~9 ]~~~ ~-.!Ztn "V/ 'V ~t' -,_!::-j .:<oo 11.-_f ( -t· _ 3o _.?ao1_. -~~-

--- I i I I I J I --
RE~-':ARKS: Fe , Nj• , c.~ , ~=-c! Ti r cpor t e:: d in %, .:-~11 o t h(;r eleme nt s r eport e d in ppm . Re sults fi r e r <' po r t e d in Lhe 

se ri<·:. I, 'J .~, f) 5 , 0 . 3 , 0 . 2 , 0 .1 5 , 0 . 1, <:: lc . 
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t7 
REPORT :\tl d /11-//) .. : ' 

T,\C 
1\0. FIELD :\0 . La 

1 / /1/ UJ -1 f... I 
2 14.16 -Q-~ L. 
J j./;'1 !L 
I . ... 9so! IN 
5 9SI A/ 

6 7$';,. N 
7 95'3 L 

8 7S'Jf L 
9 9S£' l A/ 

10 <:f~C jJ 
11 957 / l/ 
1~ 95'g l AI 
13 I~ 9~cr L 
1!. \) 't~o I L 
15 ~ 9tl I I JJ 
16 I.S <tt; l iJ 
1 7 ('. ~ rt 3 N 
18 \:i~ 9tlll - L 

19 I It+ - - _!i_ 
N 20 9(, 

21 7t~ N.._ 
22 !1;<; ·- JJI.- · 23 '!t 9 1~ It! 
24 

REI-1ARKS . G = Grca t ~ r thd n 10% , 
H = Int e r fe r c~ce . 

- = ~o t l oo ked for. 

A~AL '1: :,r V, / /-/ ~ r&? ~rA :,ileet 'i t. 

No ~b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

tl AI 70 L - - /II Jo AI -?co -· - b N 1.:20 IV ~ 
I L ~D ; s- - - / / 0 L ~ - - /SZ> I /$'" / / ro 

N ~ JS""' I J~ I 3co :zoo ) 0 
I 00 - - - -

L. ?'0 h? - - :J..o .?Z:b - - 3a::> p 7P 
N '?a L - - \ ~0 \ 7 4? - - ;:1(X) \ )s- \ 50 

\ !J 5'0 ltJ - - \ .~o ~ - - ..<a:> \ ~~- \ 7o 

.'\ )._ 30 ,.20 /0 \ ~~ /6-rJ JS'" ' 7o - - - -
\ L, ~0 L \ IS" XX> /S?J Is- 70 - - - -

L.. so JD - - ; tr !,>"ttl - - / 17"ZJ I S'" /CJ 

N ..zo LO - - ,;}() 3oo - - 2ro J L_:;) J 7o 

I L 3o '- - - Is- I ~ - - JS7) I 16- I 70 
L so L - - 3Cl I ~ ~co 

I .,~ j_ 70 - -
L :2.0 )/) J(J ~w /SO ~-

I 
)do - - - -

I J... so / s- - - :<o 3a:> - ,<tO IS" Ax> -
L so /(} - - ~0 ?'a:> - - ~tO \ ,~ \ / a:::l 
L 3 6 L - - / S \ &:lo - - / 50 \ J l> \ 70_ 

\ L.. so J{) 20 \ .fro 2 tXJ 
\ /tJ ' 7t) - - - -

\ I L / .!:>- J/) - - / 0 \ sao - - so ;s- .71 2 

\ L _6Q ( 0 - - ;(o 3a;;, - - 12wl /0 7o I 
IV /0 .;(.() ~ 

1-- -i---- ~ 
/~- 7n I ~-a - - - kc 

J L 3o L - - L_!S" J ~ - - /56 I /0 70 
! N so /0 - - /).() I ~ - - 21)0 I 15'" I 70 

~ 70 / 0 - - ")) / /1..0 \}/ ~00 - - .?rxJ ~ /0 ~/ 70 
- - - - I 

or gr &ate r than value shown . N=Not de t ected at limit of de t ection, 0r at value shown . 
L=Detected, but below limit of det e rmination, or be l ow value 

shown . 
* =Usual limit s of determina t i ons do not a pply due to 11se 0f 

dilut i on t echnique . 

.. 
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S:::NI Q\.:;,:\TlTXIl\ ' 1:: Sl'l-: l~TROGR.·\P!I IC ,\t\ALYSl S - Fll':LD SERVl CES SECTJOi~ 

FlU! :\0 . ;l - C~ .... ~ 6 St ep D. C. Arc REQUESTED BY /f., (3<2 {.V....£;_AL_ _ _ DATE 7~A,g-' 
U: PO=-T ~0 tf /JI.::../..IJ Cj ___ _ _ ·-- S IIEET # 1 

lAG :\li . ~ 11:r.'i ·w. T...-!~i. Co';. T1\ Nn Af. 1\ s i\u B Ba Be Bi Cd Co Cr Cu 

- • 1 / O_l 3 __ ~_£Voro N N N _!:::, />~-fK,_tLI tL 130 1/.527 j/co 
- · _J /fJ_t ..z fi-4-Lj~_;<= / L /_~_Q_ , .Z,:, 1'-- 7 I /0 Lt:'Q_l- £,7:) 

__ _J_z_J_;,.::_lLZJL~ I Zto -~--r-L to 2oo ( _ . r---t+--t ~~v~ l.~- _ --·---t-z- _ _/ __ 1_.~_.5 _1, ,~ 7~ , \ 10 .zb '- H-·- rl \- ~-~La:+~ 
-- ---·- · -t~t2~ . .,2_. --4 __!.7__ -~L ?oc \ \ y /P.__ -~ -- }./ - - --r- L5 I z~ ~-

i /P~ --~ I ' 7 ·.2. /t:a::> . ~ 3x> N . --f~ -~ I .(@_j_zc.l 
--;: • ,., 1 ·-----['o 3 ·.2 . :2- ?"oo S7) ~ '- · -~ 6 Q ~ 1 :30 _ 

- I , . - I -( 12-_3 • 7 · .2.. 7&0 . _L't>_ ~ L ~So I A@ I = 
9 977 __ :._ ____ 1]~-~ -~!_ _ _, _~ -= 3p_r-~- __ L - - -t-~ ~ 
• . .. • ·-- I /a /..~- ' ,- , .2. Ax> ' l:o_J=_,_I... ~ ~ I / 5" f 

____ j_z ; ,s- , ~ ,:;_ 6~ ..2o ~ L__ J /tJ ~. 
y - - - ---·-- - i/C? _ _1~~- -- -'~--r-:3-~ / I /~ 6~ L __ I-J_ __ It _ -~~~- :<~_J_ . .2o __ 

~
f _ _____ ____ ___ J .. z_~_L~__£_ ___ _j__ i :._;L ~2CQ I /O~t:p-r-L-j- -1---,-· -l-~ l ..<a::?~ 

- ~~-------- --i?:.J. __ ! ___ J__j_·t 't.:f: _'?:?:'?_,, - -+t---l -~ L __ J.~ j ' - . i- -~- ? . j 2'<2 ...• _:-a~ 
- 1 Ll--------tZ-~- -~-- ..L7 ___ !:2-: _ _zcp \ --- - '-~-J._~~--1 ~-l --t- uj_-:~.!~~-c<o __ 
: ~! ~ rra~ ' ---- -t-Z-+f? "f-~i ::-:--\--- -\---1 -:Z-1:~+~ ~- ---r -- ~~ 1~-t-~-
~.!L -------~r~ - ---r=---1- -t - -- ,- ---~2-·T·-- -- --j--- -·--

18 --'~- --·---- ---- - 2.+~--- _! _z..J - ~ I i"LZJ - , _ _ J ~--1 -~ i _~ ' - - ·_I - - i~ J..?~~--

,;t_-~--=--=--, ~~~ :-- ~~-= --:~ ~-=-· --, -~ - -:-J:.:-=r-c-, ~ r~-~~ r-1-~:--
-----h rt :i --- --;--'~~~ , .£i~7M w ;;r ~- ~ i?-i3(X)Jjl r±-~-:.:: 1 ;.r·;r-;; ~-r~ t ..30------r--r--J~_- - . 1-1 i ~~T¥--1 ~-I_ 

REMARKS: Fe: , M) •, , C-: , <::-d Ti rcport e: d in %, all o t h<:r e: l cme nt s r epor t ed in ppm . Rcsulls ar C' repen t ed in the 
l>C r i vs I , r; . ;, 0 . 5, 0 . 3 , 0.2, 0.15, ') . l, He. 182 



FIUI :\0 . ;l. - ~ ~ -~ 
~EPORT ~\). d /J'!-//J /$ •· 

I T~ K0. I FliLO ~0 . L:l ~lo :\b Ni Pb 

\. 

AI':ALY ST :r: g;._T~ tJ /<'A Sheet 112 

Pd iPt I Sb Sc I Sn Sr Te I U v w y Zn I Zr 

1 1 1;" I I AI I II I L I 70 I L I - 1- I AI I 3o I N l2oo I -.I -L~ IlL L:zo I N I ?o ' f4 !7~ I iV I 7 ;v ~ 10 - - 7 ;o 7 5W - -T-= 7 ;a 7 3o 

-? _l?tl I L / A/ / ctl L - - I ~0 ,' ~ - - I~ JS' ( so 
..:......__. , J'\ l I , 
~ q7:1l L 111 ;a:; /~ - - \ 7 , .:2c:o - - v~ /cJ \ Jt'() 

5 9731 I .N l AI /sO J CJ - - \_ }o l '- - -l/.m l JO l / 50 

6 1 7i:.rl \ I Jtl I \ I L I 3co I /O I - 1- I \ I ;s I \ I AI I - I - I .zco I \ l;s- I \ I .50 
7 1 97sl l N I \ I A/ 1500 I /O I - 1- I 'I I~" I \ I /II I -I - I m ol \ I #.0 I ...1- I/o~ 
s 1 97c l _ l 1t/ 1 1 1 L 1~ 1 ;s' l- 1- 1 1 1~" 1 l lloDI~l --13'~1 l l.:0l L 1/to 

9 I 9 771 J I i; I J I L I ~o I I tJ I - 1- I f I -'o I J I L I - I - I /->V I I I /S- I I 1/ I /oo 
10 1 17~1 ~ I 1- I I I L I 2oJ_/s:_L-J-1L ] :J.o I j_I_L~ I -1 - luo I I I ;;~..o I t!.. II~ 
11 1 97:- l T~i~-z-TT- l L. ·1 ?e> I ~~ I - 1- II l1o I I I ~~-vI -1--=-r~~ I J J _~-;-_ l _M 11so 

1 ~ I 99o!~ I :< o II I L I 70 I /.!)_.1 - 1- II I/o I I I ,;7aa I - I - l/60 II I Js-1 N 1/b-o 

13 I 7_8 l """' ~ o 1 L .b /~ - - 1\ /0 ~ - - /~7J \ ltJ- AI /o-o . 
1!. I rs ~! ~ \ L ~o ;s- - - \ 7 - 3'~ - - /tlO \ 15'" Af /~ 
15 j ~~3! ~o \ L. l.s2? /0 - - \ Jt} . ~ - - /6C \ ;s- N l/.50 _ 
16 9 gul /.0 _\ '- ..7oo / 0 - - \ /S \ /SO - - JSV \ / 0 j J /S?) 

11 I t <?s l !..lo \ I Jo .?o /'} - - 7 \ ~ I- - 1/a:? I \ /0 iJ' 1/ m 
18 I ~S( 1- N l L ~Cb L - - / 5"" l ../t'O l- -!/.SV l I ;s- ,v ~ I 
19 I [?7 ! - l Y t I L ~ /0 - - ~~- /tt? .____:.._ ---+~ L J /6- N 70 l __ 
20 I 9'891 :u::; I L ?o /:;- - - ,:) .2::n - - I sO r 10 II /to i_. 
?l 7 :? ~ i :to / L ;.s-o /5- _ _ 1 s- ...<~ _ _ L.:2a:? 1 /5" )./ ;co 1 
. ~-- ~· .. 
22 '17v L 9L / b?J ;s- - - 1~ f /SC> - - ;t.CO ~ ;.=r· AI 7o 
23 '1~;-~-------·- -~ '\[ . L /SU /s- - - ,l,r 1/:J 1---..v -/0"0 - - J$1) .J,r /.6- il 70 i 
24 - - - - I . l 

RH1ARKS. G "Greal t; r Lrwn 10/. , or gr cat e: r tha n val ue shO\vn . :\=t\o L deLe:<:Lcd a:: limit of de tection , o r a t value sho\m . 
H = Int e rfe r ence . L=Det ec t e:d , but be low limit of de t e rmination , or below val ue 
- = Ko t l oo ked f o r. sho wn . 

,·, .. usual l ·imits of de l c r minati <.ns do not ap1>ly due t o us~' <.' t lB .
1 

d ! lutlon technique . ~ 



S E~:IQi_- ,\~: l ll .\11\'E S l'~:~:TROGR.-\PJIIC ,\t\ALYS JS - FIELD SERV1CES SE LT 1 01~ 

i"IUI :·\0 . ;2.,- ~9 - ~-- 6 Step D. C. Arc RE QUESTED BY_Lf:~~~..Li._ __ DATE_zhQj,~ 
~.EPO~! :\l) /li!..l,.__::/tl (' ?__ _ ~~. , ___ ·-:- SHEET tf l .. 

L-\G :;~) . r 11:-:T:)-w. 1':. ' .- .-;.1. CD I. T J , Nn A~ ,\ s J\u B Ba Be Rl Cd Co Cr l.U : 

1 I ;u; , ~.1 ___.W_~tl5 _ _7_ ,s: 1= N Ill. II L f>'v~* _! LL~Jis-o LL~ 
-GAI6- m r-------, l-2 I ..2-_,__<-LL-~ __ Io;"'_ f-f--_f-_ 7_;'J£i _:,~"'-' -- r /l= ---1-o:~l 7o 
_3 +' ___9_t.i_!-________ Lz=r;~~~-- --~zJ_,~_ ;ow -~---~--- /.:;,- c:<cc JJ _[ f---H---t (_.:> +~:U 3:?_ 
4 i rrt~ 1 ----·----t- .zJ_cZ. -l- ~-1 _1, ~-~ 7 c:b I .;2.o 3cb L -~- f--1-~~-r~<??+ 3., __ 

~-L--- ----- --}- .7~_.-ts ----~--!'7 __ -'-~~J_z~ \ ' --~-- -~9=> __ ~- ._ __ LQ_T~ _L_~-
o I ru ~ ----~~-~ _L~-~ ,;;.. ~"b . .:<o .:?co L I I /0 ~ _j_30 

71. I t7=r. _z f c:;> -1--: 7 ';;L- = 1 
I k_ :!a> I L -----i~=~ _Lfl ,zi;O I ~"0-;-Hf_-+------ ~- I:_..,- I~- 1 ;2_ /CO %?._ .?.o::> ~ /0 ./6~ _ _L"::> 

9 Cj99 - ---·---r -~--- -~S:. _:__7__~~,s- !-?CO H·-f- } /~- ~~- -~- -~ __ . --' -+-/0 ./~~!~-
! " IA I JI- c,'C'I _ i .J -~ ,:) ,/S" ?co ..<o_~_Q:?_r-h.4- (_ .__ /5 7'~--~-o _ 
1 1 _g4------, 6 ~::) ,? 1;;._ 7~ o2o o?:a '-:j_ + _z .<()() ~a 
...!2.~--~-4---------- _,_Lt2 __ 3 _____ _! ___ -'-~ ;a;o 3~-f-~ Ll -- -1- i' _!~-?~-r--- -
:~ ~- ~__Q~--~~-==~~-=~~ :"~:J j--~j;~l~~j_Li! I . ;:+~~1 ----J ---r~ 1;: I ;; ~-i-~_o~~ _ j JO ! S i 1 ;--:i__ -7a-J \- -+o---L \1 /S: l-?~ 1- ' - I>---+ 3;; j .:ia>i>l:7~-

--i'! p tltJZ I __ :=---i _L,,_ :.;~]-:r -; £7a> --f---,1---; _j_3<:b--1 N + ---t --1--s.-13a::b ~~0 
~__a_erl _ ____ __T;~~ 1Z~.-i A2Q I --+----l~0=--1-~i-f :- --~ -t~T;-;~T;,.;-
. 18 : ooc. ' ~t;,::>- ,~- ,;L 7a? I -L- -~-i ::~--1--~ - --r --T/S:l~-t·-~;-

~. "'-;:; 1-- ------- - -'2---J-:z_-- ~ -. ::;==--'-n ,_w..__ \ -f---i. -; - :.,--- _,_t -1 
- · t ~t/b- -j ~.- -- : -3.; 

~~~-- -=-~~~-~ ~p-_;- ~~s--~~,;1.. ,}ai ·-+_._~;-j-z;fci t'-~ _]zot~~= ~o~ 
21 qa_ _____ (Q_l_:3-_ ..!_9__ L ~ _ 7~ 1 . -~ .::.o J 30c; I N L J I /S" I J'a:, 'l ..:2.<; 

_n ! ____ QL:r~~c---- ___ _ t z 1 .2- 1 r=- 7w 1 -r- tja"'J3-«> 1-z--,---t-r ----~ /o-~~-r-i~-
~~t--12L"' f--- -=---~r~ .:z=k s= -~::;3-- ~E ~7P' --v w-· :.tcva-=-l~'01 L -f :.:J;__-1.~ --+ /(.) - -~9~t1-· ~0--
~ - - i _j _L_ I L - - I - --
RE:-:r;RKS: FC: , . t·l)' , C-; , ~-c Ti r cr:-ortE:d i n%, all o t he: r E: l (;ments r epor t ed in ppm . Resu lts are r <>po rt ed i n Lhe 

!:> c n l' s 1 , r; . , , 0 5 , 0 . 3 , 0 . 2 , 0 . I 5 , I) . 1 , <: L c . 
18 



FlU' :'\0 . ;l - 6 9- ,_ J: /~ , .. &..; ... , . , .. . ~~. rt , ... / -· v .- ···- ··---- "' ' - "' . '--,, ..... ___ , _ 

TAC 
K" . FlEL:) :\0 . La ~!o :\b Ni Pb Pd Pt Sb Sc Sn Sr Te U V W Y Zn Zr 

1 li l t u.J - 1 N !{ /'-._( 7D L - - N X> )\/ ;leo ~ - 3oo A/ PO A/ /~ 
2 lA1G ·'lt4--- N / I .:u;o /~ - - I )s- / / DO - - ~a:; I / 5""" / 70 
J 1FI I JV ( / ~ 10 - - 7 L - - )52> ( / 0 I 3o 
4 9'111 (I/ \ /~""B j () - - /6 /00 - - ~ \ /~ /5'0 

s '11~ .AI \ / Oo J() - - \ 7 \ /00 - - ISO ;::,- \ :J.a::J 

6 99t. l /1/ \ / CJo Js- - - /0 \ ~ - - /67J ~~ \ /5?J 
7 9 9 7 Ill \ ~~ ~0 - - • I D \ /~0 - - j.S() /0 \ 70 

. 8 1'1~. '- J 7o /cJ - - ;a \ /OO - - J5o / J /5?' 
9 CJ<t9 L -¥ ?o 20 - - 1 10 /SiJ - - ;~() /~- ;oo 

10 lRIH'- .-.,.,l '- L /00 ;s- - - /0 L - - I .!>~ I /s- I /a:J 

11 tJO~ V) AI /0 /a) /0 - - /0 /()0 - - /57/ I ~~- I :ZCX? 

1~ oc3! ;t /l/ L Jco L - - c)() /()o - - :;.co Plo I ~7) 
13 ~til ~. -.L1L I L ~ L - - ~ /.ro - - /)CO ~ lCD 
14 or-}. ~?) N 1 N ~ JJ - - ;zo / /t10 - - l~l> /P S'o 
1s oo ~!P- IJV L .2oo L - - \ 5 I /a? - - -uo \ .A:> \ 7o 
16 ..,d7! N L .:<c;o N - - \ .:JIJ /CXI - - .1oo \ /0' \ /L:CJ 

11 oozl It/ L .bCJ Ia - - /.s- /CV - - .:.ex) /s- \ 7~ 
18 octf.__ _ L -~ L /~ /0 - - / 0 \ /tx:J --~ ~~a /s- / OGJ 1 

19 .11M I L \ L /txJ ;,s- - - 7 \ L --+l~z> I /s- 7o I 
2o 1 O'' L \ L I OC? .Jo - - 7 ' L r- -:. '-_a>_--i __ ,___f---+! J-/.X...~;·---+---+--f--L7.s::;o~--
zl tJ J'l L L 15"() /O _ _ J /s- L _ _ ~ i /s- J /a:> 
22 .L' .,_ L. L.. /SZJ ;o - - /O ;oo - - /SlJ ;~ I 7o -· 

--~-·t-+-t~-+--+=~-+--+-+-f-+--4-1~ .~·-+--t-+----+-+-¥~'=+-+---t-~--t--

23 C!J/. ?:::____ -*--'- /5l) /D - - ~/ Jo ~/ /IX> - - /SO r...v /~ "-J/ /S"d 
24 - - - - I 

REHARKS . G = Great ~ r Lhan 107. , o r g r e ater than value sho\Yn . ~=Ko t de:te:c tcd at l imit of d e t e ction , o r a t v a lue sho\m. 
H = Int e r f e r ence. L=De t ecte:d, but be lo\Y limit of de termination , o r bel ow val ue 
- = Kot l ooked f or. shown . 

-;,=Usual l -imits of de terminnti e, ns do not apply due t o us<? <;i • 
dilution t echnique . 18~ 



I 

! 

"\ ~ 
S E~llQt: .-\ :\T I L\T IVE s Ps crROGRAPll IC At\ALYS IS - FIELD SERVICE S SE CT 1m~ / / 

6 Step D. C . Ar c REQUESTED BY /(, ,8 ,1L-u£ N DATE 7/.2c;/brl 
s1i£lT Jf J 

C a"T. }In 1\s 

-.:...::..+-~~.IIY 

REMARKS: Fe , l'i)' , C..: , a:-,c! Ti r epor t e:d in /. , <1 l l othe: r e l ements r eport e d i n ppm. Re s u lt s <H E' r e po rt e d i n the 
s c.: r i • · s 1 , CJ . I , 0 . 5 , 0 . 3 , 0 , 2 , 0 . I 5 , !) . l , E: t c . 

Cu 

18li 



FIU!:\0 . ;J.- 7tJ - c 
RE PORT :\l1. H / J1- /~ I) t 

TAC 
!\C'. F 1 t:Ll> t\0 . La ~!c :\b Ni 

i\1'\,\LYST :f / !/"J I o o K /+ Si.ee t 1;2 

Pb I Pd iP t I Sb Sc I Sn Sr ITe I U I V I W I Y Zn I Zr 

1 1 1111 I t...J - 1 N JJ . L 70 L - - -11 3o JJ .7oo - . - 3co N ~ if /aJ 
2 k -21£1 L / L /:;V .2o - - / If> / /Oo - - /CZ>_ ( /S / /5V I 
j 1 N~ I · ~o I L. ;oo .:Lo _ _ 7 ;s- /bo _ _ ~o 1 o / JC() 
~r-· 

4 ~// L L /CJO /0 - - 7 /00 - - /.SO /0 I /~ ' 
s ~15 L ~ , L SV JtJ - - \ s \ /tXI - -IA?o \ L 1 

7o 

6 I ani I L I \ 1 L r 7o I ;2(7 I ~l I \ I 7 , - \ \.::-OJ I -I - 1 ;~-v I \ I ;s- I \ I /SZ' 
' 1 t.:ll?i I L. I \ I ;o I5ZJ 1/s- I - 1- I '\ I 7 I \ I L I - I -l;sv_l \17° I \ IJoD 
s 1 £_.2JI I L I l I L I/~ I Jo I - 1- I \ I 7 I \ I loo I -I - 1/sv I )l;t:J I \ I A-o 
9 t? cJ:J I L I i I L I ?o I /o I - 1- I I I 7 I J I ~~ I -I -1/5-v I II J(J I \ I/~ 

lO -tti 0 _J 3i - I L I 1 I N I /0 I /0 I - 1- I I I 7 I I I /t'» I - I - I /00 I I I /0 I I I / M 

11 ~ o.)4l I L.. I i I L. I /CO I / O I - 1- I 11/0 I I I L I - I - l/.so I II 1 ::r"l I I 7" 
l:~ t?:2st I L 1/ I 1._ !;?co I!O 1-1-1 / I ~ I / I L 1-1-1~1 /1;~1 I I/~ 
131 ~t ! 1

20 II 1/0 I /to l:?u 1- ~- I' I IP I ' I Jco I -1 t'~ I i I ~~- ~ ~ 
1!. 1?~7! L / o 70 jc-20 - - I 7 r 200 I - - /CO I ; a Jr;;; 
15 /J_.,'i(! i '- \ L 3o / S" - _ 7 .:2o 1 3CP _ - I 3tv' /S 

1 
50 

16 l? ·,<tl <.o \ N '3o /{) - - 3tJ s-w - - .Jto ~ 5!5 I 
17 .n3Di .:<..o \ N 3a L - - 3o -s-co - - ~ ~ 1 ~ 
18 -"4- - ..<~.) \ I '- 5b /0 - - \ .3d l sco }-- - ~ \ ! ~~- ,$0 I 
19 ~o:d :).o 

1 L 3o /0 - - \ 3o _1 3:::o ~.:-+.Zoo ..._\ ;~- ?c ! __ 
20 ~o331 :2o I L -go / t!J - - \ $Q ' -goo - - 3:::;o -:Jo 7!J I 

21l~ ,J~ . __ ~~ L. 30 .,:/(.) _ _ ' 3o .!>'zt> 1-.:.... ..:.. ~a:> ;J..o 70 -· 
22 fj:s<l ~..) l L 3 a /O - - 4-D 6c.o - - ~ 1~ ~v 7o 
23 o3f. --~-· ~/ L SO / :J - - "\!/ ;J..O ~/ 3c:v - -~ IY/ 15 L 70 I 

~ I 
24 - - - - 1 

~EHARKS. - -G = Great ~ r t r.a n 10%, 
!I = l n t e rf e r er:ce . 
- = Ko t l ooked for. 

c r gr &a t e r t han value shown . ~=~o t de t ected at limit of detec ti on, 0r a t value shown. 
L=Det ected, but below limit of de t erminat ion, or bel ow value 

shown. 
* =Usual l imits of delcrminati <r:s do not apply due t o liSe ci 

dilution techn i que . 187 



SE?-llQL.-\XTIL\TlVE Sl'EGROGR.-\PIIIC ,\t\ALYSIS - FIELD S ERVICES SECTl.ON I I 
:ILH :W . ;). - '7 / - E 6 Step D. C. Ar c REQUESTED BY R, /3 0 w ...Ji:_t;f___DATE 7/-20 ~~fl 
U:PO~T :\0 d /1"1 - I~ tJ t --- -- ----------- - ·-- s I!EET /f 1 

1:\G Xl) . F(IT':"f-:\Li:. T~, ·r. ~!~~. CaT. T1\ Nn Ag ,\s B Ba Be Bi Cd Co Cr Cu 

, I Jiiiii 'J-_ w-1 1/oj_z-+:z 1 ,3_~ j- -~~=fJ.L~_f£_~_6/ 3o 50 l__z-'L 
-;-i AIII-~3:r------=r2+ ~--t-~ t'}-+~ -- . -~-~ ~-1-~-1--t' I ll ~- &:~l _ _ze__ 
-~ 1 o;-?-~--------r;=-t~--l~--,-;5 ~ I - ---

5 
1 
~l--~~~--~-~=r~~~- 3 J=a_J~!~--1---!A....;;_t:o __ +-\----+--\--+-+·+--~.L....: 

...§_+_ olff i - - - i Lc2.'. __ .2--~-0(, I :J... z~-+-----=+---+---l-+-1-+--
7 I 0 ¥~ --·---tLO. v- J-... ~--+-._'3--f-!,A:....:~..=:..:~---+--+-._~.++-=---tL-
s 1 of3L_ _____ t~ ! _::.- _ .,;;_ ?m +-+-+---+-+-1--1 + M¥1 _____ j _0 _§ .g,_ 
~- 0 t.£i --- l ..3 L_-1-+L~"---+-!......' !....../-J..-52_a::>---f.--=~--4'--l-~-l 

11 I ~ ~;~ ~ ------- _ ~ ~ 1/':J- ?tv L 
~ I . - -- - -- ·-·· ·-I ~- _j,£ L .. L - L ~~= t--=-~-=t:V=---l--'--f-t--1----l 
~~--- ------- -~--_-_L __ l_3 __ tl~_jQCQ_ -4·--+-1----+-
_!_L_+~-~~ I ___ ___ _j_ 'Z J.L: ~ -::1-_/_ j.,LrJ.z_q;._r-1\L --
...ut-. ~4---------!--Z-1!,_~-L~_, ,~ ~. :~. 

16 I OS! , ---- r--2 1 _~_,_~ _a- 1.~ _j,[_ 
UJ.__oill _ ____ ____ 1 I 0 /, ~ .... 1 ...2.. _L_ _ ?a:J-+1-P+--~-

--+-~ 

-::T-__o , --------- ;o+_y __ 4_,J_t-~· .2W. 
~ ___ p_gt __ .. _____ _ /_(}_t ,Lr_;r:_ fl>_ ?!X> --4 

21 r-~s~+-------,1-~t~- _ L_1,3 zcr>~~~--+--+ 
B+---..a~z_L __ . ------l (!?_1 __ ~- ~- , ~- ?cXJ .JI....---+--1-· 
~~t .-~----- --- -r·IO -1-~-~-,J--t, J_ 2'0' 

i £4 1 .--l________ _l_ _ -L--~ 
RH!ARKS : F<: , M!', . C·J , <::-,d Ti repo rt 12 d in %, nll o thc:r e l e ments r eport e d i n ppm . Re su l t s <1 1" €' r 0port e d in the 

~ e r i l' ~; I , (J • I , 0 . 5 , 0 . 3 , 0 . 2 , 0 . I 5 , I) • l , <:! t c . 
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FlU! :\0 
REPORT '\~1. 

;2 - '7/- E 
fl / )/-/00 t. J\1\ALYST J ft/c: r oo!< A Shee t IF2 

T.:.t. 
1\(' . 

I 
FIELD ~0 . I Ln No :\b 1'\i Pb Pd IPt I Sb I Sc I Sn I Sr ITe I U v w y Zn I Zr 

1 I 111' I w - I Jv IV J N ?u 3::> - - jJ 3o N ~ . - '3Cb AI .2o N' 70 

2 IAIH~""' · . L / N 3 o 10 - - 1 3o / 3oo - - -ZOJ / J~ I ~o 
. J I d ' UJ 1 f .f .20 10 - - ~ 7 3:o - - l...?oo 1 

/5"" / 6CJ 
4 I u39 II l A/ 3v ,AI - - :4::> \ -<co _ _ Js-tJ ;o I .zo 

(;t~ ()l N _l N s-o AI - - _1 Jo \ :2oo - - IJ50 \ h I \ 5 50 
6- 1 o'ltl 1 1t/ I \ I N I 3o I Jo I - 1- I \ I 3(.} I \ I .:ta:; I -I -I~ I \ I/? I \ :zo 
7 041~1 !At I -Ll N I S'CIO L AI I - 1- I . I I ~~- 1 I I /t'O I - I - I /SZ> I \ II~ I ' 3o 
8 o 'fJI 1 3o I I I /o I 5o I 10 I - 1- I I I/o I I I ;m I - I -l!t?o ' II &> 70 
9 _o_'f~ 1 /\1 I 1 I 1 o I 50? I L I - 1- I I I 3o I I I ; a? I - I -I ~ I ll.2o I I 70 _ 

10 c?¥5i I :LO I I I L I .?o I I D I - 1- I / 1;~ 1 { 1-<~ I -I -I /SC> I /I / s- I f .3:? 
ll o7tl I :zo I f I L. T ,;--v---1 ;..;=-1 ~l-=-T7j.;QI\13:o 1--1 --l.2ro I /I/~ 1-...r- I so 
1 ~ 1)~1 ! Ill I I I /\1 I 7o I ;~I - 1- I/ I /s-1 '¥ I /a:> I - I -I / 5" I I I;~ I t_ I 3a 
13 04~ 1 l-20 If I J../ I ;>o l .;<o I- 1- If I/O I L I .:zoo I -l - 1;~1) II I /'J-1 N 1 ~-o 

:~ : ~::i ~ 1 t-i t ri 1 ~Tt 1: I: r=rs~ 1 ~l:Tnt I( li~ rt f: 1 

16 tJSI I .... ~~ 1..20 I \ I AI I s o 1_;25-1-1- I_\ n _L~ _L'A1 I~ I -I :1 ;s-o I \ I 1~ I N I 70 
1 7 t?.<.1iW L -~-l_~ i - 3o /5- - - ' :J.D AI .?C6 - - .zco ' 1 ;~- AI sz:; 
18 o.nl _ .:2. o 1 3tJ 3c:o .3::> - - b /J 3c:x:;; - - -Zoe ~7) ')/ /~ ! _ 
19 I 05'fl__ _ti_ ~ I /0 3Q? AI - - ;>o )./ .7eo ~ _-_1 2Q., L ;s II i/m ! __ 
20 I 0~( . ~0 IO ;:2co L - - ..<o N 10? - - ~~? ;!O AI W __!_ __ . 
21 ()~(, l.L?L. I L ~ L. - - J /6' AI L - - /@ I /~ ill / 0 
22 oS7 --~-·--f-.:-_ IV' JS'tJ f./ - - 3o AI /_tO - - .?c.b Js- :U &;> 
23 nC9. · ,,/ L 1~7) N - -· I ~ 3o Ji/ /a> - - ,2.<X) v· /s- A./ ?QJ 

-L-~ ~ I 
24 _ - - - - 1 

REr!ARKS. G = Greut~r Lh~n 10% , o r gr~a t e r than val ue shown. ~=Ko t det~L t cd at limit of d e t ~ ct i on, or at va l ue shown . 
I! = I nt e r fe r ence . L=De t ecLed , but be l ow limit of deter mination , o r below value 
- =Not l oo ked fo r. shown . 

* =Usua l 1 imits o f det e r mina tions do no t apply due to li SC cf 
diluLion t echnique . 

1 8~ 



I 
6 I - r- ----".C.U. 

7 I 

8 

9 

1" I 

\ 

S t.~:H,:\." ;,~:r IT:\Tl\.E Si'Sl:TROGRAPJIIC AKALY S IS - FIELD SERV I CES SECTlOI~ 

6 Step D. c. Arc REQUESTED BY R,BL)c..ut:·N dz~Y 
Nn As ·- - \: u 

R ENARKS: F\.: , 1-l;o . C-.::, <::-.d Ti r cport~d in%,~]] o th<:r e l e ments r eport ed in ppm . Results arC' r C'por t ... d in the 
!>cri< ~ I, 'J .~, 0 5, 0 . 3 , 0.2 , 0 .15, ') .1, e: Lc . 
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·ruti\O. ~ -73-1:' ..,-
::. PORT :\l). rl nz - I t> .:2 : Ai\ALY ST v . /11/ 0 To 0 1\h Shee t >:2 

I 
. I I . 

HG 
i\e> . r·lELD t\0 . La I No i ~l> I N i Pb I Pc..l IPt I Sb I Sc I Sn I Sr ITe I U I V I W I Y Zn I Zr 

t· 11 I w - t I N l N ~ I S._ I 70 I L l - 1- I N_ I 3o I fl.( I ~o I - I -I :?co I 1-/ I---< 6 I AI I 7 tJ 

" l.ut!-a,-:;1 IN / L :teo L - - 7 3o 7 /SZ) - - k;o / --<v N ?o 

J 1 ~UJ I I JV 1 L. UO 3o _ _ 1 So /SV _ _ :Zoo /:7 /V 7t' 
o~ tl 1-5() I tJ /CO /0 - - ..zo L - - ..<tJo \ ~ JJ 16ZJ 

5 I ~t ~ L I \ I AI l!bV I L I - 1- I \ I .~~- 1 \ l>t"(J 1 -I -f ~ I \ I/o I N I 7o 
6 1 on N I \ I 'R I 67J I AI I - 1- I \ I 3 o I \ I ~~~ I -I -I .5'cc I \I 3o I l 1 ~ 
7 I ~(,JI. L I \ I -L T / 50 I ~0 I - 1- I \ l;~- 1 \ I ;50 -, -I - I~ I \l..zr) I ,./ I 7t? 

7 

s 1 ~t5i I c:-26 I I I L I /~'0 I 3o I - 1- I \ I ;2 o I I I/ eo I - I - IA.?o I II ~o I L I /t?O 
9 1 attl 130 I -f-t;-?- ~~ ~~~-~-~ Wol J I L 1-1-1~0 I 116

-o IN 1-Za?l !0 ~,_7 l;c:o 1~ / s-o /6 _ _ ~~- N _ _ '-a;) r sv N /SZJ 
ll 1 6Hd 1c:zo 1 , 1 L !.2£0 1 ;o 1 - 1- 1 1 1 ~~-, 1 1 N r--r~;;a:> 1 11~ 1 --;; [/5Z' 

1: 1 ?'t ~! I /V I / I .A/ I /to_f_L: I - J_ I / l3o I / I .<tv I _ J - l3oo I / l3o I 'A'; I 7o 
13 I 07t!T- i N 1/ i/'/1 ,2{) I L 1-1-J J I~ l_l J/a:J J-1-l.ttvl/ 1~ 1 L l3o 
1!. t7; ! ,~ I AI I ' L lci3- lo r-~~ I .:z.o I ~ - - 3eo I 1s- N 7o 
15 o7_, l D"" ---rA; I AI 70 /o - - :<.o 3'Q:) - - .:<co i ;:;- N 6ZJ 
16 ~ T?i ' I L ! , L 7o L - - sc) t>ZO - - h) j \ /6 AI 70 
t7 -o-7;; I L \ ~-AI- oO lo - - 1 .3 o \ l5X> -I- .xc__l \ /6- ;; 7c? 
18 /)/_I:' L \ I L 30 L - - \ ~ 1 3co - I - :?co n )!>- )./ ?o i -r--r-
19 d7t_J____ L I JO 50 !D - - \ 30 \ .sm _ _ ,_;a, L ~~- Jj_ 7a ! __ 
2o . oZ7 1 . '- AI 3 o JIJ - - / -!:>- ' 7k::b - - -~~ /? /'1 , ~j_-· 
21 I o?&-1 '- ! i f 3o 1o - - /~- 3a:J - - vsv ;o II :h I .. 
22 1 ,-, ~ L I L :so ;o - - 3o 1 za0 - - .?a-> 1 /s- ;.; 6 -o 
:~ ~~ -'p.;--~+L. :So 10 : : ~/ ?o -,/1 ..?a:> . :: : ;2<¥J !':{; /!:>- J.1 s o I 
,£NARKS . G ,. Great ~;r LLon 107. , 

H = Inte r ference . 
- =Not l oo ked for . 

c r gr~ater t han val ue sho~n . ~=~ot de t ected at limit of de t ect i on , or a t value sho~n. 
L=Det ecLed , buL be low l imit o( c..le t e rminat ion, or below value 

shoHn . 
,·,=usual Limi t s of determinn ti u.s do not apply du<.' to use <:i: 191 

dilution t echnique . 



\ 

St:l'llQLA:\T ! TAil\' E Sl't:l:TROGRAPJIIC ,\:\,\LYSIS - FIELD SERV ICES SELTJ Ol~ 

DATE zA:<j[$' t;L - 7"/-E 6 Step D. C . Arc REQUESTED BY /?. /3o !:<-' c-A/ 
SHEET if! 

B Ba Cn Cr Cu 

8 

9 

1" 

21 I ' 

~-ii~=~-~-~-_-_ ----~·--~-
REHhRYS: F.: , i·lr . r;.J , a:-.c! Ti r cpcrt"d in% , :~11 other e l e men t s r epor t ed i n ppm. Results nrt r cpo rt..:d in the 

l.eri(·s I, rJ .7, 0 . 5 , 0 . 3 , 0 .2 , 0 . 15, ') .1, e l c . . 192 



F[l.t-1 ;\(\ . l - 711- - c 
REPO~T :\l1. If ,..J-/!Ju / 

T . ..\C 
t\ C' . FIELD t\0 . La ~to I t\b 

A~ALYST :r: j \/} /Jro ~ kA Shee t u2 

Ni Pb I Pd iPt l Sb I Sc I Sn Sr ITe I U I V I W I Y Zn I Zr 

1 1111 I w -; i/.-).1 AI 70 L - - 11 :Jo AI ~ ~ - Jet> ;J./ ~ N 70 

2 iA.-JI-o ~ .l L / ( !/D L - - / :?o / 3co - - 3oc / Js- J\1 70 
J od L ( 3o L _ _ 1 .?o 7 3oo _ _ ~ /!;)- AI 7 tP 
-;--- l 
!. n'031 L \ 3 0 L - - 3o 3a::> - - .bo , 1 ~- L 60 , 
s o s~ ~o \ S3 L - - \ .?o \ ~o - -l-zco \ /1""" , N 6~ 
6 I d !?.s1 I ..2o I \ I \ I !:>CJ I /~ I - 1- I \ I 3o I \ I ?co I -I -I :Z0 I \ I fl-o I i_ I 7o 
7 ' os<.l I ~o I \ I \ I 7o I / u I - 1- I · \ L.2o I \ I 3a::J I -I -I ..<~ I I I J.o I AI lAx 
s I os71 I ;:o I I I \ I -:'b I /~ I - 1- I J 1-<o I I I 3co I -I -I <c;.o I / I IS' LN_ I ;b 

1 
9 I oul I L I fj __ 1_ I / tJ I /O I - 1- I I I ~ I I I 3::b I - I - I~ I I I ~I f.l I ~ 

10 1 osr?l I N I I I I I £r I /0 I - 1- I I I A'J I I I ~ I - I - 11~6 1/ I 10 I N _1.2(>_ 
u ' o1o I - - I AI I I I f I 6 ?? I L. I - 1- I I I Jo I I I 3cn I - I - IJt:.b I ! I ..to I AI I /t() 
1:: , o_rtiL ______ l_~ ___ Ll - J v_j--~9 J/~ L-_I-1L - J~ JI 1 ko l -l- 1~ 11 l_zo 1 )I 160 
13 ·I o 111 I L I f I L. l 3o I / O 1- 1- 1\ 13a 1/ l ~l- l-l 3oo l\l~ - ~ N ISo 

j ; ~' d I ~ 1
\ I cl70 l.Jh r:lT l'c lf l?C<:> j-f·lbV I\ 1 /~ 1 -/1/ I/6V 

15 I 09J ! L I 1'1 c:zo / 0 - - \ /~ 3o:> - - ,/.?() I \ /~ N 6V 
16 W ti951 L \ ~ L .:J3 /0 --:: ~ \ - -<-o- \ izo -- -_ I~ -.-- IS 7f 70 "I ~!' I L. \ + N 3o /() - - 3o , S""co - - .:b:J .2o J./ 7t! 
1s 7 _ ~ \ 1 L sv J o - - ~ \ .?co - - ~co 1 ~o jJ 7o 
19 , _p!i?J so L ..5V //r - - ~o \ ZO? - - &;o I I M N /aJ 
20 I O'l? - L JV 9o L - - IS ..Z:O -=- -_-~[_--V-~ if 50 ! 
21 I ;oo ~ /{ 3o 3 0 - - / 3o -<co - -~ I~ AI 5"0 -- - - ·· 
22 I 1ot L 1 L SV L - - I P...o .?a:> - -~ f E; j.; 30 
23 l /Ol ij_ ~- li 3c:> L_ - - Y ;J.o \),/' :<ex) - - / u-o '{( /0 if ;'{O 

24 
REHARKS: G ~ GreaL~r t ha n 107. , 

H ; Int erfe re~ce . 

- = ~ot loo ked for. 

or g r ~ate r than value shown . N;No t det ec ted at l i mit of de t ec ti on , 0 r at val ue s hown . 
L=De t ec t ~d, bu t below limit o( dete rmination , o r be l ow val~ e 

shown . 
* =Usual linits of d e te rmina ti <~s do no t app ly due to us ~ cf 193 

dilution t echnique . 



\ 
S ~r!IQi.:~~:T J'L'.\Tl\' 1::: Sl' t:CTROGRAPIIIC A~r\LYSIS - FIELD SERV ICES SECTIOi; j / 

REQUE STED BY .tf, !Jo~I!- AL_ __ DATE 7#/~~ 
SHEET ff 1 

• • • ~u •o , • , • ... ..,. ··- --Au R Be R1- Cr (;u 

--.-- _/:.__ 5i:/ 1\1 __ tf__~JL- ~ 5t> l_ffi?-
- -4~~ ~-t-L~/_-1:- --1--L+-?-- ~--~- ~--

·-;I--'-----'·-1~......-'UL.."~I ,~-ili-\-\ -+1---+-1 -= jfG--tLL t--1r;r~~7~ 
i<?- -~:- J:L ·-- - .. -t&r~: ~~ 

. - • L...... I , . I -- ! ~ I Tt--tt-J-..: /50 --r- _I_ L --~Q_ 
I 0 I~~- 7a? lv ~~-Wle :Z.co ,-'..+-- r -- .50 I 6-o -

_!Q_ -b:; r--r- ,.. /00 _g:o_ 
- -+-~ 3~- J .. ·t . -- -- LO 7o 

1 o 111 1 ·-· ' · t•' 1J'"' , '"' .£>2'-l I ) u J'oo 1,. . ~- __ · o 7o_ 
1 1 • ~~---·---- ~ _ ~__? :2_ ,IY ?CV .<o /5D l L_ + _T k>_j_2b_ 
12 't' 13L_ -- ----.. -1 ~- _.L_ ~ t.~/ sz:o . _if2 3Co U + ¥ ~J. ~o_ . 
u . ~ 1 1,., _j ____ _________ -~4_Lt_~-r .. !L9.:: J.iS -l ~c-v L- ..&? ~ L _ ~-- - -:-- ---r-7- ~-t:-

J_/- ~~ --J _ _l_ . .~.~~-'-~ __ ;. __ - · __ 1 !4._ .... ~.9?. _'- . \ _ . ! --L-7-i -~--~-0:?-
..]2+_ ..... _/tt+-· . -J. s::: 4L~+L _ _,.;L~ ~~ _ ,_LP_j_~-. ! LYJ. --t J/.~_J_/~~~<:> 

16 _ _LLLL------+-Z~LL"=-' .. J=- J_:? 2'122 -#- 1- _!, .. £'P-~-~-~;1.. 11 _ ... ----r _ +&t2o_.--o-o 4 1/ fj I ··---- ---1 lo_ _i~D-~. ,3 _7cv_l____d_ :r..j-=-~-~.d- ___ 1_ -- -tL'L..T.(~--o-+~-18t 711 I I'"'- J• ~- J :t_ ,:;_ I 7tO T7T . ! /0 jQ:) i t'V I I ! ! 0 I /00 I 70 ~-j-- - · · -------.-r--+ ~-? ~ - j - ~~±?~ L Lll . ~ -- -58 .. 3~-*--~,- - · + -,r;s: -1;~-t-7o -. ~------- ~- -·~s- ·-:i-- ··2 7t't> - \ ·ao·l·:?a--11-"?+- j__ -r!O_j_;~-rda ·-
------- 1 -----· g_ --- ~ -- '\"'"' --~-----l..t\-.4--. -1-f-·+--~-- ---:-t-----

21 I 'J ~ 1 7 ; .. r s , .:.. ~ ~ /o I.:X::O 1 A' I ( L2 1 7o , ~ 

~+--- --'-'- -· ·--·-·-I _2-J-_;.-s- c:t:- , ·. /(j.J3i).i -- .. ; r- -. ·o ·;_;~ t 7 0 -
~I L-;3 -------rz- /~,-. -3-- -~: -~5~~-.32? 1~\7- r·--r · --, /0-s-;;;-r;~-

2- ---~-----=1 --t--1-_- -__ _L_j __ L __ ---' · _-_r_--_-
REMARKS: Fe.: , N)• , C-J , ;; :-.d Ti rc port t'! cl in %, <1 l l o t he:r e l e me nt s repor t e d in ppm . Resu lt s n r c r cpor t t: d in Lll <> 

~ e ri u. 1, 'J.7, ') 5, 0 . 3, 0.2 , 0.15 , 1) .1, e: Lc . 
194 



' · 
F [LI-1 :\0 J.-75' - E . 
Rl:. PO:n '\t''. Ji M - !Ovt- i\I':ALYST I /tbr a o 1< A _ Shee t 1;2 

, ~~; ~ Fl:,~;o · j ~ I~'; 1 ;~1;~ I ~b l:rl ;!;; !~/1;, ITT I~ !;t !o2: l fi/_170 
Zn I Zr . 

~~ jJ AI L I27J -L - - '7 ;1..() 7 /5?) - -1,7Co /D JV :<.fJ 

J I -'~'"' 1 AI 1\t I 10' L - - ! ( IS' /5D _ _ 1 Js"D ( ;s- ~ 2 c 
~ ~~ AI N ~ :20 o2o - - \ :2o w o - - J?-o \ /'J AI ..?o . 
s l tJ I I 7<:1 L 7 \ 5'0 10 - - \ ~ L - - --.?co \ ;s- L , 3o 
6 IC 7 ,:2() I 1\i_ L _L LZ I L I - 1- I \ I~~- I \ I 3-....<.. I -I -I /50 I \ I I 0 I /V_ I 2D 

.zo I " ' I I I ;2U l I o I - 1- I · \ I~~ I ' I 3::o I - I - I /!JZ> I I I lo 1 1.1 I so 7 /!J~ 

8 I /Oc; So I fl I 'I/ I 50 I L I - 1- I l l:t-o I l l ~oo I -1 - l:lO? I J I ~o I l\/ I 7o 
9 / / () .2-0 I ;. I L_ I su I L I - 1- I I I /~.r I I I ~ I - I - I /50 I I I ;s- I 1J I 70 

l_ If{ I L_ 13o ~_U 79~ '~~lt<tx)l 1 1/s-1 L ~ .,_~ M L.. ~-L -r-~ l-1 /o I ~oC> - - 50 I to N Sib 
10 /I f I 
ll 112-. 

1~ 113 I L. I {\' I L I :{a I L I - 1- I / I 15" I / l 1oo I - I -I 157?1\ I L O I N I 7t:J 
13 1 /1¥ 1 

\' !.to I ,~ / I L I s-o I JO ~- ~- If 1/trl/ ! leo ~-~- ~ ltn I\ ~~~I .J( 1
7a . 

1!. I 1 1< ! '\. L. · AI l 3 o L... - - 10 3re - - ;su \ ~~ )j_ 70 I 
15 I Ill I \ I L !-: L 3G ){) - - 1 .dl.O 1 .m - - /t}) I \ / .!;- it! 70 -
16 J/7 1 ~~ L .. ; l 3o L - - \ iln \ .?bo - - Joo 2!J AI 70 
1 7 

1 J/<t "\. L PL L 5 o L - - \ .?o \ 3aG - - ~ ::<o JiJ /a? 
18 //9 2 0 }1/ 1 L $o 50 - . ' ~o \ :3oo - - -?eto 2..o Ji 7o . 
19 .{_a - L J. · L 3o /() - - 3 o -3co- - - j Zoo I 1 ~ J/ 70 ~-
20 L'd-71-·- - - L 1V L ~o /0 - - 2.0 ~co -~ ~i~ ,_ ~ o AI 1'0 1 

2 1 LJ..l 1._ ,\. L .:20 ; .. s"' _ _ 3o :?oo _ _ .<'a:> :26 L a:, 
22 ~ L. - f-1 L 3o /0 - - / :>.<> I ~ - - -'<ib 1 ; ::;- N 7o 

:: j ::_ _ t_ ..JL _ L s o 15 : : -{./" .:<o ::J( .kJ : : :?!Jd ""t'. /.s- L ?o ! 
REMARKS: G = Gre~ L ~ r L~un 10% , 

l! = I nte r fe r ence . 
- = Ko t l uoked for. 

o r ~rta t e r t han value shown . ~=No t detected at limi t of de t ect i on, o r a t value shown . 
L=De t ected, but be low li mit o f de t e rmination , or be l ow value 

shown . 
* =Usu a l limi t s o f de termlna ti (r,s do no t app ly due t o use ai 

dilution t echn i que . 193 



Sl'E~:TROGRAPIIIC ,\t\ALYSIS - FIELD SERVICES SI::CT l Oii S Ei'IIQL..;~:1!TAT I\' E 

REQUESTED BY g , Bo '-!.J t;- N' DATE 7),3;:') 6 Step D. C . Arc 

8 

9 

l" 

REMARKS : F<: , t·lg , c:.~ , <::-r.! Ti rc~r,o rt e:d in %, <1l l o ther e: l e:men ts r eport ed in p pm . Res u l ts .1rc repo rt e d in Lll c.> 
~Cri ts· l, ';.i , 0.5 , 0 . 3 , 0.2 , 0.15, 0 .1, clc . 

~ u 
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F ILN ~0 . ;;L- 7 C - .E 
R E P0~T )(() . lf/ft-/!OC i\1\ALYST J, M oroo.k"A Sl e e t /;2 

TA<; · FlFI. ll NO. 
1\C' . I a ~lo I Nb I Ni Pb I Pd IPt I Sb I Sc I Sn I Sr ITe I u I V I W I Y I Zn I Zr 

l , , 'I I (.,u - 1 r/ AT --L ---;;;-L --=- ~· ;J ~ N ?oo -~ - Z? AI ::20 AI /a:J 

2 1rw-td ~-:; ( L s CJ /0 - - / -<o / 2'co - - :4/o ( ..20 / / Xi 
.) 1 ~~d L I N 3o L - _ 3o / ~ _ _ 3oo I -:<a { 1/J 
4 ;.;(?1 ;(_o l1 _tl /s- L - - JO :1~ - - )SO 10 { 'Pa 
5 / :J.S I Ill \ I AI ~ L - - .:?.// J'?CJ - - ~~ /~r a; 

7 

6 I ; =>rl I £0 I \ IN I .5o I /0 I - 1- I \ I~ I\ r~ I -I - I.~D~ I \ 120 ~-a 

t~o i I 1- I \ I N I 3D I L I - 1- 1· \ I ~o I \ I ~ ~-~~- I .Joo I \ 120 \ .!JZ) 

s ' /Jt l 1 N' I \ I N I.Js- I 1 o I - 1- I II/.? I \ I Jso I - I -I 1:->J I \ l;o- \ l3o 
9 I 13~ 1 I ZJ I +t LV 1

30 I L 1-1- I ' I~ I II :r~ 1-1-1/~~ I nb-1 l lzod 
10 I /331 L I N ;70 L - - I :l.tJ ..(AO - - ():':)0 /s- /a') 
11 1 /3/fl I /\1 I I I AI I 3C) I L I - 1- I I i&> I I I J't:'o I -I -l..h> I / 1;~1 1 I ?o 
1 ~ I / Jsi ' Ia? I I I )tJ I SZ1 l.u I - 1- I I 1;6-1 1 I /a? I _, -1/62} I I I BC> I 1 I /.SO 
13 I I 3t I T i )\/ I I I L r.3o- r L I - 1- I I I~ I I I /00 I -I -I ?,a, ll I /s- I I 1.-m 

- - - - /b- ~ 
15 _ _ _ _ .J'a::> 3o _ 
16 - - I - ::?/'£) I I 6 
u 1 ;'foj Al q L - 60 / 0 - - \ 3o \ 1.2.bJ - - ?ho \ /o l 'otJ 

~
'1LJ- AI 1 ' N X:J L - - \ .oo \ .&:>a - . ..'b!> \ :<o , 5o 
.i~-- L \ L ~o L _ _ \ ~ \ ~ ~-=-:~~ I_\ /5 \ /50 I 

20 ' /'13 L ! L /_5 vs-- - - \ ..?o .:?oo - - SeD /.5- :;J--cJ I 

21 I Jll't 2~_ } L .:20 ;() _ _ ~o 3a::> _ _ ~ ~ o.O 
22 /115 ._!:f _ _ _Lj L .20 Jo - - -<o 3tO - - 3~ 1 )5" ;1t:? 
:: I 'll ~ 4 L :>(;! / D : : J/ .flo '-I/ ,5-o; i: ~ -..f/ /tJ ~/ Z2..j 

RE!·lARKS . G = Gr e a t <c r t han 107. , o r g r <: at e r t han value shown . ~:=i\o t d e: r e:e; t e d a t l i mit of d e t t c ti on , u r at val ue sho\m . 
H = I n t e r f e rence . L=De t ected , but be low li mi t o f de t e r minat i on, or be l ow v al ue 
- = l':o t l (~o ked f c. r . s hown . 

* =U sual l i mits of de t e r mi na ti cns do no t app ly due t o u s0 tf 
dilu t io n t e ch ni que . .197 



SEi:Il,:l.·;,;; r!1 .\Tl\" C Sl'!-:t:TROGRAPI!IC Al\ALYSIS - FU:LD SERVlCES SECflOt; 

:lUi :\0 . ~- 77-c 6 Step D. c . Arc REQUESTED BY R, /3()_UJ t:--_....t/.____ 
~E!ORT :\1.'_ d j v j -:_/ t)J_., ---.,...... ___ . 

1.-\G :\tl. r· II:.. ,1 W. !-... :!~ ,. Ca '• -..u 

1 

2 

s I -,-
6 ! 
-r-~ 

7 I 

: I 

REMARKS : Fe: , 1'1)•, , r:.~ , ;;-d Ti r cpcr t c::d in %, <111 o t h e:r t: l c men t s r eport e d in ppm . Rcsu l ts n r c r epor t ~d i n th e 
~c:ri t·:-. I, 'J. i , 0 . 5, O. J , 0.2, 0 . 15, 1). 1 , E: LC . 
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FIU! :\0. ~- 7 7 -t." 
!\I:. PO~T :\\1. /-1- /-;t-//J tJt Al'\ALYS'l f /f/~ /tJ ~kA Shee t t12 

I T~ K0. I FI ELD KO . La No :\b Ni Pb Pd IPt I Sb I Sc I Sn I Sr ITe I U v w y Zn I Zr 

1 I I I I I <) - ; /1( I 1'1 L /!J I 0 - - Ill 3o ---;;; ~ .. - Xo N ..2o N /CO 
2 lAIH-L~~ L I N 70 L - - 'I 15" / ~ - - /~7) / ;s- / ~ I 
j 1 .PI' L 1 I N 7o L - - 7 .2.4 7 /~ - - 2uo I J o 1 7o 

-;:--r/-":1 20 N 70 /0 - - /b ' / 0
() - - 1/5-o \ 3D 70 

5 ISO N \ L so L - - -2./) \ 7Cl:J - - :{a; \ _~,_,- \ 70 
6 ;.,-;I I N I \ I /1./ I 76 I L I - 1- I \ I ;(t) I \ I 6-zro I - I - I 3co I \l;o-1 \ 1/oo 
7 15-ll I ;i ! I \ I N I //) I N T - 1- I .-, nl .zo T ' I hcJ I ~rl .zco r-w;~J \ I /CO 

8 J53L _"\/ t'h'__L j __ j_~ ___ L5z, LL I - 1- l _ _\ l/s-! l 1~ I -I -1/sv I l!Lo I I I 70 
9 1 ~~~ ~ lultt_Af 1 zo i L_ I_I _ I /I .tolll~~rll~l 11JOI Jl /t) ;; (\" JJ/ /1/l oa t_ _ _ 10 -4x> _ _ /b~ r /() 60 10 

11 u·ci~ I .N I I I 'k_J zo_l_Lo I - 1- I J 120 I I I /50 I -I -I~ 1/ l~lJ I I l/a? 
1~ 157! (L I IV I I ,.AI I ~ l!o I - ,_ I I l/.711 r~-T~ 1-12m If 13o I I I.:5C> 
13 ;sgl \.:" i..2o I I I AI l_zo Ll'o I - 1__--1 1 1.20 II l/so I -I - I m 1\ !52' I I 1/oa 
1!. ;n ! "'' 1-•. 1/ l I I '- l/ a? I L- I - 1- I I L.2o I \ l3tt> I -I - I :wo l\ l/a I I l.sv 
1 5 1 1 

t • ! t: i ii/ If ! l_ I ?P I t_ I -1- I ~ 1-<o I \ ~ro I -1 -1-1m I \ ~6 11 16 " 
1 

16 I ~~~~..-.~ I ll/ I L 70 /() - - ~0 \ 7 m - - -'-00 \/s- r /t) 
17 I Ml~ ITA/ 1---=! N 6V /0 - - \ ~(J \ 3:v - - ~ \ /.') I 7<? 
~v31- 'AI \ 1 N /a/ L - - \ .:zo ~ _ - - :u:() ;.s- 7CJ I 
~-1---- / 1/ \ L 76 1 o - - ;;..o 3::o -=- _:lfoo I_ /0 \ 7u ! 
2o 1 l t-5 ' /II \ L /aJ /o - - ;w I 7m - - 13~ 1 ~o \ l/4? J 
21 /t {, --~~ \ L / a? L - - I ~ (.) I 7~ - - :?ct;> I ;s- l/a? . 

JJ:_ ~2_ --h4f- . 1 L 7 CJ 10 - - 1 :20 T ..m - - ~OC) /0 /to 
:n !t,'"d L __ _ 'J:.!-.L 6?J / 0 - - V ,.(j ~ 5a;> - - l,Zoo \; / /.0- "V/ 1/U:J i 
?' -4 

REi'!ARKS . G ;- Great•·r t hem 107. , o r gr<;;ate r than value shown . :\=1\ot det c:<.ted at limit of detection , o r a t value sho,,•n . 
II = Inte rfC:rence . L=Detec t€::d, but belo1~ ll mit of dete rmination , o r be l 01,, value 
- =No t l 0o ke d fo r. sho wn . 

* =~sual limits of determinJti ~~s do no t app ly due to us e <.f' 199 
dilu t ion technique . 



' \ 

riLH l'\0 . ~ - 78 - .t:" 6 S t ep D. c. Arc REQUESTED BY R , .8cJ !.,_.V£.LJL _ _ OATE 7 b iB" 
U:PORT ~0 ttM -; ()()( . SHEET /tl 

S E~iiQL: . .:..:\TITAT lV E S l' !~l:TROGRAP!l!C ,\t\ALYSIS - FIELD S ERVICES S~CTlOi'~ 

TAG :\L) . fTFf":'l:\l.l. ___ V~"':.~t. CaT. T 1\ Nn A~ ,\s !iu B Ba Be RT Cd C0 Cr Cu 

-1 1 11/111 u__~ -j_-Yfj_3 ;--~-~UlAo _]1{ ~t-. 1 / 50 ~fl'~~A{-~Wfl ~ &sz:: ~20 
. -;-+~;kd -~i~r--------i ~1~ , : -l--'7-H-1-~ ----· -- - ----1 ~-r-[+-- - : ~ ~ 7~-~-_/; 

4 7711-------+--- -· ~7-l--;--t-/2_1& - --I ~ L t --, --t ---};~-=-t·· 7~ . 
5 I I ::2.. ------ ---t;~ ~-~-;-r-;,?t~ ?tv .he L -r - r- v:x.=t-;o--t ~--
-I ffi_, ----~- ~---~ ---_, - L'<-2_,__.~~-~,.., ~..1 - - -~ -~- -- ~ ~ -~ L~ t/.L.~-----
_§__+ J 74-----j-LIZ_~j, -'> t J, ~ ' __za; --v_ /oc;,_ L_,~ ~~ - /s--1 ~~_l__;;bV -
7 1 /7'1 1 ·---t/Q_+~ .2.. , 7 -ti-~~ _i=_t_ _ ~Q /o~~-
s I ~l----~rL<?.::-~ 1:,:,~ ,.::L_ w __ J 1 .zoo· ~~:::_~ i ?o 1$0 I~__LL 
, ~-- --~~ -~-~~ 1 /,5_ ~ ,.,_ ~ .z_ :a -~ ~ ~~ti.'/ -f u - --- -~ J57J I ~-=-
: : 1 ;;;J -~~ -1 h 11_ : ·,3 --1 ~m..,__ Rt ±'---r~ jj! _, ~ ~ 
-8~ -~~---- - - ' -2~L~- - j~;;- !}_~ ~-'-__ / :<t:J.o ~L. -~ ~ i&:"_v~_J__-!_q _ 
:~ ~ ~!~~----~- --- --l~+]~~T-~~ ~.~i~~ t~-t~ -r- - - ~--~~ !;; I ~~ -}~.LP ~---~- - -~ :;o !~Y"t,;>o- 1 :s-:' -7mr ---'-- ~' --:~v 1Jf' ~ - 1 - - 4~ 1- --~~~ v 
~d-t~ 183 -----i-~ y~-~------~- ---- 7.-?+ ·- -t--\-- --·---;;;·1 --z._-+ r- --j ---~-.:iD ~~--i~ · 

17 ~~ .J..B. I ----G?::t,~=-1 - -~~ j~;- a-zv~l --~ ~~ ~ · -~\~f~a;h r \~ ~r · ~-r--1~T~-
~~-- 4-·-----· -·-~-·t--~- -- --- -- ,--tL~- -·1----~-- \·- 1-·- -,-.7-' .T . -----+··--·--

~
a I _____il'TI - u-~-~ -u ~ - 2:-t_!~~-l/_~ _, 3~-"- -t--- - -tl-~~-L~ -~ - -\· l-- iSf-Lt.¢_j__~ 

- ~: _ _L!' _ ---------!{j-1'-~-~--'{ 1-;ij~~~ - ~ - -{-j-Z:,~l--<:~+ · +~ -~JL~~+__zo _ _ _Blt_ ________ -·---· _3__±L--- f -- ---f-~ - -~ - -1---+- -~--- --t~--t--- -t _JL-__ =J __ · -- ---~~-
:: r----;;1;r-~--~~--~ ;~L;T ~~ -1~3 ~+ -l +1-+;:i±-+- ~+ -~~~[-~-1-~-~~ 
',J-~_191 ~~~~=--~r7l~;.Jt~~ 

1 

;~,dz~- , ~~~~-?<i:?:tl.f1l -~- /2>-roo t.,_ -~-
________ _l____ _L____~l-:_L __ _L_ __ l __ _i __ L__L_ _ _____ _ 

RErlAR KS: F <: , 1-l l' . • c.~ • .;:-.c Ti r epo r t <:: d in %, :111 o thC:r e l ements re port e d in p pm . Re sults <HE' reported in th e 
s e r i l ' !; l , (J • I , 0 . 5 , 0 . 3 , 0 . 2 , 0 . l 5 , 0 . l , e L c . 

200 



FIL~1 :\0 . ~- 78-.E 
R E PO~T :\1) . rl M - / t)f2_f._ 111\ALYST r Mc;ro tJ kA Shee t !F2 

T~ 
La ~lc :\b Ni Pb PdiPt I Sb Sc I Sn I Sr Te I U v w y Zn I Zr K0. I Fl~Ln SO . 

1 I 'll I w-1 Jl N . N 71':? LQ_ - - IJ _go J\1 ...2co ~ - 3eo N ~ N 70 
2 lUH'/''' AI 7 I 70 L - - 7 It) I Sa:J - - /60 I / .5- / i"O 

j _j7d L I I 70 I tJ - - :<.a I 3:lo - - Mo PW I 70 
-i--· 

4 ;71 I L 7t~ ;o - - IS' 3co - - ;ex:J \ Jo \ 7o 
i-

5 I n:ll AI I 7o L - - \ / ,- \ x:o - - /50 \ ;~ \ 7P 
6 1 1 7 31 1 Jv 1 \ 1 \ 1 7iJ 1 L 1 - 1- 1 \ 1 ;<./) 1 \ 1 .k> 1 _ 1 _ 1 :xv 1 \ r /6- 1 ' ' 7c:? 
7 l /?tstl I AJ I \ I \ T 7'0 ,. I!) I - 1- I . \ I ~ I \ I ~ I - I - I 3cD I \ I ; s-1 \ I '70 

8 j ; 7si ' / 1/v I \ I \ I 7t' I /0 I - 1- I \ I ~ I \ I 3~ I - I - I~ I \ I /~ I I I 7~ 
9 I !7t I ~- I ;\; I I I \ I /Co I ~ I - 1- I -lr;<o riTao I -1 -1"3Co I 1 11~- 1 I I 70 

10 I !771f\"i · I N I ll \ I ~() I L I - 1- I Ills I II~ I -1 -l/o"O I J I /~ I / l 3o 
11 I t7glc"' I /t/ I J I \ I /m I L I - 1- I 11-Zo I I I ~ I -I -I .sa, I / I /~ I I I jo 

1 :: 1 I 771 t:L T~.V I I I I I 70 I '-- I - 1- I I I I~ I 1 I ~ I - I - l/~-v I I I /~- 1 I I >o 
13 1 /l~l ~: I,N' 1 1 1 r I/.5£T i..T 1- 1 1 1.20 1 1 1 3a? 1 -1 -1.1'Q:/ 11 1 ;.:ru ' s-zs 
it. I ;u! ~ 1- .A/ 17---1 I I oeJ I L 1- 1- 1/ 1;-s-1/ l a-~1-1 -1~-17 l .1tJ I \ I 7o 
1 5 I J<; ~ ~ ! . lV I I I I I b7J I L I - 1- II I ~ I I l.<?t:o I - I - I~ I ~ I /~ I \ I 7 t) I 
16 I ; snl -~ -IJI!Til/ I 70 I L I - 1- If l2cJ II l.za, I -I -1~1\ l/6- l \ I 70 
17 I 18Jt~ ~~ I \ u I I I :50 I I 0 I - 1- I\ I//) I \ l /6l:) I -I -I.#» I\ I ..:?a I \ i 5?5 

18 i '&Sl ;?.o \ If 7o JtJ - - \ ':i.o \ ZtJo - - 1.!50 ! \ 10 1 so 

1_2_1 _I9U.__ - L \ l l 70 /0 - - ' $0 ' ~-+-=.-._:_ 1~tt'J L' ~ 7t' i 

~· 1-a \ 3o /O - - 1~ l/m - -wo Bo ?D_l_ 
21 / 2() L ' ~ /5 _ _ /s- c3:l::> __ v~ /~ J ~~ 

- ~· .. 
22 li9 ____ lt_ __ _j VO j§' - - j /,5" ) ~ - -l_ta:? j /0 I 70 

23 ! 'to bZ> , // ! )~.. 3o / 0 - - '1/ t~5"' w / t5tl - - / 6lJ t{' "7o ~I' 7D i 
24 ... -r - - - - 1 

REHARKS: G "'G rea t ,~ r lf:<~n 10%, c r gr::at~::r t han val ue sho\o.ln . ~i:i\ot dE:t <:c.. ted at limit of detC=c..tion , 0r at value sho\,n. 
H = I nt e rf e renc e . L=Detected, but below l imit of de termination, or bel ow value 
- = No t l oo ked [o r . shown . 

* =Usual l imits of de terminaticns do no t apply due t o u~0 cf 
dilu tio n technique . 201 



SEi'll Qi: . .;~:Tl1:\Tl\"E Sl'ECfROGRAPl!IC ,\!\,\LYS IS - FIELD SERVICI:S SECT JOi ~ 

n ul NO . ~ - 7 ~ - ;.r 6 Step D. c . Arc REQUESTED BY R I e 0'-'.::'...i:.::.d_ __ DATE 7 43 ife' 
U:PORT ~0 H /'/I - (_~c.. --~- . - ·- - SHEET f! I -
. JAG >:l). ~- a· ,,-w.- t-~· ·~· ,. Ca ,. T 1' .. Fin A~ ,\ s Au B Ba Be Bi Cd Co Cr l..u 

1 j ''' 111 I t...V - I I &-1 5 7 ~~ / oCXJ N -1JL W _L_ LPlJ N r-N_LlLWo~ I /00 _ 

~AIH- m t------- 1 ~<2 /.:> _.~. o- -~-- 7~-F;l--- _,_J, ____ ~f.~,__ VL2_t.,-:~-+ ro 

s 1 n_,~l_~~~~~--=f~cz~- o2 ]-3 =r/-3 ~ \ ' 3~-- -~f-= -t\-elo ~+ ,.p--4 I r£1. ____ --T';> ' _0 - I s I /SW \ ' .?co N ~ J .J,_ ,;lo I /.:>"0~ 
7 I 1f t I i !Q _!_:>- I 3 ,7 J~ZO ' \ '3co ,L ·-- r /.:>-__~.!>?; I 70 -

s 7 I ---(o_ _! . 7 . 7 JllrJO __ 2 <:>:> I ~~- ~~- 7o 

1" Fll l __ i , 7 -- :s- ,:> /ttv J \ I _fC6 !..~- ~ _ /~ /oo 7o 

11 1 \ ~~-- ____ J_z 1 , 7 , 3 ;(J?o I ~ L_ /a 111a , ?o_ 
~-_wj------ ·-·· - !

1

/~[L~~- ~.:C L7-(? I ~-z:<:') ) _ _ L-- - -L-~-+-..l~j_/~-
~ aw------------ ;a -j-.L.;? ___ , ,;>_ __ -1- f@ L - ,@_,_L_ ---+ ---r-="~"q I /a1 . 

~t::: ;~ ------ -i~~ij{r; -k.Z.J~ T --- r+- - -~- --:-~ ~-7 · -- I - - ~~1~--~ /.sii 
~t~ ~o ------tLo+- :-;::--1-,---+ ~L~ \ - -~-~-- ·--·2Q?·t---+ ·- j --f -3"~-T~~~-?o . 
~ 7 -----r - -~-L o2-~ --- 7 /a» , \ - --+-\- -- -~~i-L,·,- - ·-r - t3o l 3c:;;T/t:O-

! ~--~-------~t-- _L - ---·' \ -- ----·i.M-~-- -r··-· -r--·T ·-·---+-- ---

20 - ~ . - ---- ·- - '0- --,-,_ --~;;-~-+ \ "-----£cv-Lz::f- + -sa -t~~-~- -
~------ ---_/_,__ 1-:-f-- f.:- - - ~l--1-~----L ·- _j_ . .t-: --·----r-_a~_ 

~~T-~=r--------r-· T~"J ,-)~ 1-=z::~ 'I/ \P ~=~3.:.?-fl -=fr~r -;._t __ _ 
RH1r.RKS : F<; , N; , C.: , ~-c Ti r e>pcrtl:!d in %, al 1 o th<:r e lements reporte d in ppm . Re sults a r c repo rted in Lhc.> 

~ e ri u• I , 'J.~ , '). 5, 0 . ) , 0 . 2 , 0.15, ') .l, C! LC . 

202 



. "' 70-FIL~l SO. cr-- I 
A!',\LYST ~..._J_ /1/10 r o 0 k A RI:.PO~T );l1. fl /11- / tJ ( (. Shee t 1;2 

TA(~ 
N

0
. FIELD SO. La Mo Sb Ni Pb Pd Pt Sb Sc Sn Sr ITe I U I V j W I Y p Pd iPt I Sb Sc Sn Sr Zn Zr 

1 1111 w - 1 N N )_ ?u L - - -jJ 3o N cJ-co ~ - ~ It/ M ll /o 
2 l4U1-I'lL)_____ .20 / I N ~0 L - - I :zo I /SO - - ..-!>0 I I /:> I 70 
~r--19~ , L I N oo L _ _ .to 7 /~ _ _ ..2a? ..z.o 1 7o 

• I ml 1 /1[_ N 76 L - - ~ 50:> - - l...w N /oo 
s I 11~1 AI I )\/ 7 0 L - - \ /~ \ b""&O - - / :fD \ _;s- \ /o 

6 I !951 I N I \ I N_ I jt/0 I L I - 1- I \ I 3o I \ I 70() I - I - I &:o I \ I /S I \ I /CZ:J 
7 I /9C I I 3o I \1 L I -5 v I ) 0 - I - 1- I . \ l.:za I I I /P'U I - I - l..-?£0 I \ I ~ I \ I /6-z> 

8 1 /971 "'- 1 A; 1 \ 1 )lj_ 1 ~; -r ;;-1~~ 1 \ 1 ;2.<) 1 1 1 ~ 1 -1 - '/:;;D 1 ' 1 ,1.o , - \ , //X) 

9 1 19 S' I ~- I ~o I I I j_ I 6?J I ~c> I - 1- I \ I ~o I I I ;s·o I - I -I ~- I II /~ I I I /st' 
10 1 J'it:t I '4. · I ~ I I I L I 5 V I ;~-I - 1- I \ I ~ I I I~ I - I - l;_,v·1 / I 3o I I l.hZJ 
11 .?.nni ' I L l I l L l b-o I .AO I - I- I I I AS 17 I ,2CJO I - I - I ; ;;vI I I /~ I I lA~ 
1 ~ ~t11 ! " 1.2.o I I I L I 7o I ...t" l--1-l I lo'lo II l3co I -1 .]..<t(:YI / ]tW 1--/ /.StJ 
13 ~m.! ,"'( I L 17 I L I 7o I ~<' I - 1- I I !..to I\ l/6" I -1 - l..m 1/ IP(o /:50 
1:. I ;?o31 ~ - I L 17 IT I ?o I /5- I - 1- I I iJ.o I \ I .~so I - I - IJ~ II I~ I I II~ 
15 I :Z o~ ~ l.w 11 I 10 I 70 I ,Z(; 1--1- l1 13oh ~~ 1-R%0 1\ I ~0 II l.t0 
16 .J"s1 _c J I L \ All 7 0 L - -/ 3o /a1 - ~ _..?0) ~ 70 
17 

18 ;;7 = N \ I )J _20 L - - ;:r ;<a;; _ - · /~ ! \ / S \ ?o 
:J..o./1~ N \ ~ AI / CO L - - ~ ~a:> - - 3a:> T1 L:) \ 7t> . 

_1 9 1 ..? <2~ i _ /1 \ I Jl/ 70 L _ _ \ 3" .2ro r-:-. _:_ ·~ I_\ ~ ' /o&> j 
J.o1i /\/ \ AI 70 JO - - \ Jo I ..u;o - - ~ ~o ~_j_ _ _ 20 

21 I J I c1l A/ 1 It! :50 J 0 - - _\ ~ j_ /!!12 - - ~ /:J J 70 
, __ _H-_. / A} / CO L - - \ :Jo f L - - 3<::b /S I /~ 22 I :J.!L 

?3 :nJ 717 ~/ it/ 3 0 !0 - - r-J/ ~0 1'-\/ /a? - - .w 1"-V &J..() ~ /a:> i 
24 

RHIARKS: G ~ Great•r t h~ n 10% , 
I! = I n t e rf e r er.ce . 
- =Not l ooked f or. 

- - - - ! 
0r great~r t han val ue shown . X=Not d~t~cted at limit of de t tc tion , or a t value sho~n . 

L=Detected , but be l ow limit of deter mination , or bel ow value 
shown. 

* =Usual l imit s of de termina t i ons do no t app ly due to use c( 
dilution technique . 203 



ScmQ'L :\X 'llT.\1 1\"l~ Si'~:l~TROGR:WIIIC t\t'\ALYS lS - FIELD SERV1CES SECT JON 

~lUI l\ 0 . ;1. - ~0 -1:-- 6 Step D. C . Arc REQUESTED BY £ 6o weN.! 
U:PORT :-.:o_ H ll'l_~o v c... ___ _ ~ _ ______ . ...,-

L~G :\l). r J!:: , ,1-;w-: "t-. ·~:. Ca io T 1 • Hn A~ th i\u R Ba Be B1 Cd 

DATE ~31ir 
SHEE1 /!J 

Co Cr ~u 

~. : '' :;+-w -1---f:'"--1 6 - ___2_~-~"-o:J 
_3_, ll ~H..:? I) ' -----~ 1-0.~I' _._7_ -~~~-l-~ 

. 3 : { ----- -1 /.) __ !__ _!_Z._ J _~~ 7tD 
!. 2 t ;- - - ---- -t!Q _ _!_z_l .. / __ r, ,_r ';a:o ' +--H-

5 _ 2_1_1.,_ --- --·-- --· ~ /-Q~_L_-1 _ _.2 ___ , - L /4_00 I !-+-+-

·- ""-,2Jj_}_ _ _ __ _ dQ..~-~ I_.L3 1 )a:Jo I '\ I +-+-++-
/J. ___ _ _ _L:~l_h.::) ,_2 , C Jav 

-'---+----=ccl_l_~--. ---~e -) :~ _.0 ~-+ II II II 

---if---'11<~--":....::..__· -+---- - - - ·-- ---, _1_ ----- --- - - -!--=- - 1- 1-+- I I I +-
, ~ 

......;:__......-.~~~'-.---- /0 : I '-' 1 ::>-

1 1 ' dl2? __ ____ .:P- '-~- ' ~~ '71 ?t>o 1 , 1 ' 1 1 1 

u ~ 27:t ______ _ .. __ '.l_rd_ -~--- · ~s: -'~-~ 
lj I ~ {\~A-- -------- I Q _ -~--~.-L~ _ _;,:_ .:. ~-~, 7~} 
l L l ' ~~ :> ---- __ } _7 ; j, ~- ' ;, ~ I ·3 7"""" 

22c.l I ~ 
=- ~r------1~ -- , ,.::;)

8 ~@---~--=----r$t~~ --.z. ~:51;;..,._,- I \ I-

_!§ ~ 1 I _ __ ____ _ ___ £~- .L_j_~ ! ~ 
! 9 . • _ ______ __ .LOt 4 _ 1 __ ,? __ .L::f __ /t1tt> __ 

:~ ~~ --===, 2~f} -~~ ~~- ~I _ _.__._._, 
22~ - ~JY ------- tJ+/-"- ~-1.2 1'3 i_L~ 

.. I - - - - _l_ .__ _ _..___.._ 
RH!ARKS: F(. , 1·1)• , C." , <::-.d Ti r epor t e d in%, .:~ 1 1 o t ht:: r e:lcment s r epor t ed in ppm . Resu l ts <ll"l' r cpor t <! d in Lhe 

s e r i l • ~. 1 , r; . I , 0 5 , 0 . 3 , 0 . 2 , 0 . i 5 , 0 , l , e: L c . 

204. 



F ru· :\O. :::2 -80- & 
!hol-tJo K 4 Rl:.PO~T :\l1. H ,#1 -I oo v Al'\,\L'iST Sheet lf2 

I ~AC I 
!'\ ~ . 

Fl£L:1 :\0 . I La ~to ~b Ni Pb I Pd IPt I Sb I Sc I Sn I Sr ITe I u I V I W I Y Zn I Zr 

II/I w-1 AI I /\/ I N I 7o I L I - 1- I AJ I :so I N I ~ I . I -L~ lxJ~ I N J zo 
2 l iir!J-~8 L~fl/ I /I / 1.7() I L 1- 1- I / I~ I /l;c:o 1-l- l.<col / I ,to I / 1/aJ 

~;; I I ~ I( I( ~~~~~l:l:l f 1~1 ( 1=1:1:1;:1 ( ~~~ I ( 1 ~ 1 
5 1.:21 ~ I Ill/ 1\ L\ I6V IJt? __ l - 1- I \ I ~0 I \ l7t::JO I -I -l ..-1a? I \ L::.:; I \ I/~{) 
6 1 _.:2 , 71 ~ 1 L-r \ 1 \ 1 7 0 r L 1 _-,_ 1 \ 1 ..zo 1 \ 1 /~n -1 ~ 1 \ l.zo 1 \ 1 7~ 
7 1 ;tt ~ 1 fi' I L I \ J \ I /d; I j_":)-1 --l-=-1 · \ I go I \ 1~1-r-l..zt:t> I \ l .:lo I \ 1 70 
s I ;2 c ~ I ~ I L I \ I \ I /0 I / SI - 1- I 1 I ;to I \ I /a? I _J _l.:<t7a I I I /sl \ I 70 
9 ~ ~ I ~ l L I I I I I '50 I I 0 I - 1- I J l.:<.o I I I ~ I - I - l/ 52? I I I /5 I I I z, 

10 ~;:z 1 I \· · I L I J I I I 70 I ;c;-1 - 1- I I I ;s I I I LCO I - I - I <a> I I I /S I I I ?o 
11 ".t 1 ~ I L I I I I I j -o II o I ~nl- r7 I ~ f-7 I JOo I -I =-r!oo II I ~ I I I ?o 
1: ! .."2:zJ l~,. 'Q -llv II I I l/6-ol L 1-1-1 / l ~o l / 1~1-1-1.2a:Jil I!O I I loCJ 
13 I ~~ y I Jl\~ - T N T7 I I I /SO I L I - 1- II I /-5' I I l 3a:> I - I - l..ta::J 1\ I /0 I I I 3Z> 
}!. 2 z r! I I -L II l-f -- '-z~_ ] L I - 1- I L I /s-1 / 1 3ro 1 - 1 - 1 ;sv 1 \ 1 .10 1 1 1 ~ 
15 1~2 ~ I rL 1\=i\ 1/~ 1 L I-l-l' 1/~-1\ 1~¢' 1-1-1/67?1\ I As-l~loi? 
1 6 l ?-.;)? - Ill \ \ .:2()o L --\ .30/6""0 - - ~ \ ~~ ~?) 
17 ,2.2 J1 I I..W I _\_ J \ -l3co T10- I - 1- I \ I~ I \ L;a> I - I - l..zco I \ I~ I L I /tJ 
18 :2). 1 1 1 :t 1.x o 1 \ 1 \ r ?Co 1 L 1 - 1- 1 \ 1.:o 1 \ 1 ~ 1 - 1 --13a?r 1 ' h 1 N ' ?o ~ --r--- ---....-- - l T - , -- l - - [ 
19 t ;2 ..$ t> . ~ 1 :Z0 ~ IO - - ~t) \ ,{(Jt) - - l??9 -~ :Z0 Jv 7o i 
20 :J.)! ~ ~~ AI SaJ L - - A() /~ - ~ 3aJ /tJ JJ :;7!) I 

21 :L .J 2 C.:: ·AI 1 / J'oo L - - ~ / tZJ - - 3a> ) /cJ N 3o 
'-1) L - I J'a::> ;o - - J 1s- J /t?o - - vsa 5 )/ 50 22 

23 I .: 1v fiT '.J/ "/ .:tic ;o - - ~ ;o ~/"" L - - /.::0 N/ /0 L 1.~~ 
24 I f - - I - - I 

REl-lAKKS : G = Great ~ r t hdn 10% , 
H = In t erference . 
- = Ko t 1ookec for. 

o r gr~ater tha n value shown . ~=Not detec ted at limi t of detection , or a t value shown . 
L=De tected, but below limit of de t erm i nat ion , or bel ow value 

shown . 
* =Usua l limi t s of dete r mina tions do not apply du~ to use cf 

dilution t echnique . 205 



I Si::-aq::.:,:;T IT:\TI\' E Sl'Et' TROGR.-\PIIIC ,\~ .\LYSIS - FIELD SERVICES S EC:flQl; 

i riLi'! ~0 . ;l - ~ l - L- 6 Step D. C . Arc REQU ESTED BY £. b 0 w ..( N) DATE 7 j 34J-
~PO~T :\C' H "" - \ () v ~- - - ~ ·-- SHEET f; I . 

T . .;G :\l). F ll:l :'~ ~-~~. Cat. T1'. Nn A~ As flu B Ba Be Bi Cd Cn Cr Cu 

1 I II I ~-W-~-LVt~-L 3 ::-~ '7 ,::>- /COO 1{_ JL AI _L /5o N Vv' -l }..( ~- / Sl:J I_ /fg_ 

: !,ql 11;~------+~~ r:~-~~f;~j~ ~--- _j_~ =. i h- ~ ~ . ;:- ;:~- ~;--
, --- ~ -~,-!>.:·l-:;z- , ~.z 3x> --y:- --j 3o 600 LT-t--H----I-;= -~~-~iJ--

" ! ,;; > r . --------t-6-!_L _ _ l·~-.;<_- ,:2_ \ 5o 6LX> L - - T ~-~ /SO 19~--. 

, ;2 ''" L.<?.. 3 1 .2.. '3 ~ N I .?o .zoo I.'--- ·--f-ir __ 2<:'--~~7o. _ 
8 ,:. 1./ I f--·---- -7-- r-t. I /6- I 3 ;z~ , 7 ~-r-Xe:- I 3o /a'j l__L?>_ 

~ ~ ~~: : _______ T: __ )}_'~.:. -'~::-=-~~ -~~'! rt-- >--- ~-~£,~-i+ I -1-- ~0 ;%->-~~0 
- --- -r-· -f--·-~ !--- - --~--

1 1 1 ~ \''~ 1-- --___ ·-r-/ =-~ z , 3 lao L J / o-o_ cz;o I_ / ± /o 1~-cJ 67J 

;1 V ) ------ ·- -1.2 __ •,?+_,_=<____ ~~-~ L I f3a._ .1>-zb 7 - L - l Z /CO. 

" : "f:: _,_ ''" _________ .:z. __ /,e;;-r·L1~-f~ L 1 3 o +?.fp L
1 

-- -!- --+:Z 1 7a2 ! z& 

.D ~.J~r -----V-~~--'Z-~_iZ. ___ '~--~~ IY ______ .... ' .. L.:?..J 7 ,;1 __ J J\tl_-+--lZQ. "~~ 3 0 

~ ..C 'i'f'-- -- ·---1-~~-_7--4 --~---}.!; ~ JJI-- ~----\- -~" ~-~0~-~.N~- ·- ·--! ---va/ l~ ~CQ_ 
uf_J _l )~ ! -----1/s;--~ l_ t . ~I$' N I it/ lc?_~~-{~-t-- -- ! .. --~T~-i~-
18 1 ___ -'- >...'_1 _______ .. ____ 1LQ+,g.-+{_j,.2 lo:t> l_ f \ _J L<2J,@. J h': l. - ~ t~~ J~ : ~_ 
19 ~ ;-2 ______ __ p _ ,_ __ j_ ..L~Lt_!_3 __ 7~- \ __ ~ -i-~-lL-J-__ J-_ -~-J~_j __ 2'?2. _ 

20 " .!l-1--------- r-~= r-_!__ f-JL.r t L :2.. _?'co -~-- ___ __ -~ ~z~_j__f:_J-_ _ J_ .0.:-~~-5 cJ _ 

::t-j~~f--------- ~- -~- :;-;~;--;: % - -r -~-~+t+- ~+-· -1 1-~tJ--
2 ~+-_::-_.£.~-~---- ------~ /a -.2:--r---~j- 7a?O jlr ..... ·t -t.; -;rf 1~---v-i .......... , -.- ·r·i -3o -3a0· +- --0 -24t ------r-- ___ .......,_L£-- :i,---~-~-+ -·--[ ·---~·--
=.=...!_ ------- _l__ -· . .__L _ _L __ l_j__ . __ _! ___ ._ 
REHARKS: Fe , ~1;· .. C:J, a:-c! Ti report c::d in %, :~1J other el e me nts r eport e d in ppm . Re sults fl i' C' r c po r t t' d in Lhe 

M : r i "s I , ';. I , 0. 5 , 0 . 3 , 0 . 2, 0. i 5 , '). l , e L c . 

206 



\.. 
FIL:-1 :\0 . ;J- 5 I - 6 

'"'-' ' v '. · ·~ • ,_ r~ I - . . - .. .. . - ~- ' ~ . - - ~ ~ -

T:\C I 

I\" 
FIELD :\0 . La No :\b Ni Pb Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

I.. 

1 I I I 1.1 - I /'.( )\/ ;i/ /t'.) /// - - ;d 3o AI .206 . - 'Zo AI ~0 J\1 2u 
2 IA11~:..01 P.G I L 7r· . (../ / tJ - - I /J" / L - - /5Z, f .:<o L !Co 

~1~~ I • I<.) I , N / CO :<o /6- I L - /S'D 
I ~ L /CO .) -.. ! - - l -

4 ~l? ::...o N -:;;-o uZo - - /~ \ L_ - - /'.!:>V \ ; s- /Y /!:ZJ 
5 2 J& ~:W \ L 0-o /0 - - /tJ \ L - - /JU \ /0 AI /tJO 

6 I.,.2J<i ! L \ , L ;:!()() :t.o - - 2o \ L - - 2co .2o L /Co 
7 i ~'-10 L N 3oo /0 - - . \ ~CI ' L. - - 7co IS L ?'t? 
8 ~"'' I 

2o ;V 50 ~ ;((,) N J OO 3o )/ / txJ - - - -
9 I -' ~ 2 cJ.o L · 6-o /v - - JO N - - ;.so /{) L 7t? 

10 ! ::t ~J l .:t.() I L b'"O :...~o - - /5"' L - - ko I .2n N /SO 

11 1.?' '-t Y 'N ;:?._o I L !JO JO' - - /5- I L - - /SO I ~t.) '- /5"0 

1~ ~v) ! ,~ ::!o / L .::nJ /0 - - ):) I AI - - J.SO I / -5- L A?'J 
13 ;z ... o. l ~ 2.0 ~0 I L /00 6~ - - /::r L - - J6i:J ~~- L /50 I 

1!. 1 ~1 71 ~\ '21 .Q. O L ::)Q) '- - - L 3o JC:O - - :too I~ /JL :Bo 
' 

15 1 .;2 ~~ !'J "Z.Z. ! AI . I tl /()(}() /II ! :?.o 
' N - ,1./X) \ JD N ~() I - - - -

16 -' ~; I "2.3. ' N ' L c2ax> /I/ - - 2o \ L - - 1200 \ /5"" i.J .3b 
1 7 ,_ ) b i .:?0 \ AI 7do AI - - ;IS' \ JJ - - /Sl) 0. /tJ L ~0 
18 1.) 5__!_{- IV \-1N IV 

·-
;5C;o - - /S -11-- - I - l...<to \I /o N .:?.d ! 

19 ~§2 i c/o \ L 5o .:.?o - - j() f./ - - I /6~ r--4/~ N .l~iZ' ! ,..__ -~-----
20 "s-; I ;;..o \ L Co <':? ::) - - \ /0 ;I./ - - I /b--ri /~ AI / CO I 

I~-? L ~;-o / V \ 16 Jv /~0 j /~- if loO 1 21 :2 ) y - - - -
f- .. 

22 J. 5 ~ L I L 70 /~ - - 7 1 N_ - - /00 I / 0 N ),0 I 
23 ~/.; ~L ~li 1m 1\/ - -

"" 
3<::> _"j( J67J - - /co ..... ·' :)__ () /1! :)cJ i • 

: 24 - - - - I ! . 
I 

RH!ARKS. G "'Gre<Jt '" r Lhcm 107. , c r f.: r ~a t e r tha n value shown.:-l=l'\ot dE:t:ected at limit of det e cti on, 0 r at value sho\,'n. 
H = lnt e rf e r e~ce . L=Detected , but below limit o f det e rmination, or bel o w valu~ 
- = ~o t l 0o ~ ec : c r. shown . 

,·, =us ual hmits of de Lerminati cr.s do no t a pp ly due to u ,-e c f 
dilution t echnique . 207 



' 
, ... e,· SE?H~L.;~:I l1XI1\' E Sl'Et~TROGR:\PIIIC ,\:-.ALYSIS - FIELD SERVlCES SEC..TlON j ~ 

:IU.i :\0. - J ') 6 Step D . C. Arc REQUESTED BY ;f. /3o WfVl DATE 7/2 3 ~ 
\£PORT :\0 ! "f M - I UCI l1 SIIEE1 /I I 
--~ \0 . F'TEI:'i;\li:---1':"/~lo Nn ,\ s ------ Co Cr Cu 

I 

~ .-.J£:.:...=.. 

7 I 

: I 3o 

4 --- ~q ~ 

REt1ARKS: F<.! , f-1)'. , c,, <::-.d Ti r eported in%, nll oth<:r e l emen t s r epor t ed in ppm . Resu l ts :~ r c repo rted in th e 
~ c r i <> ~. I , r; . - , 0 5 , 0 . 3 , 0 . 2 , 0 . 1 5 , I). 1 , <: L c . 

208 



\ 

F ru• :\0 . ~ - S 2 - e-
REPORT ~\1. t( ,., - I C 0 l.: 

1 
AI'ALYS'J J • f'!1 "' t;' 61-r tl Si ee t :;2 

1 At· I I t\v . FIELD :\0 . La I No I ~h Ni I Pb Pd lPt I Sb I Sc I Sn I Sr ITe I U I V I W I Y Zn l Zr 

1 ,_--+--+~~~~~~~~~~~~~~-~~~~--
~ •,;..;si'l - -

:> l ~ j ~ - - --4+--~-=--+--L..:f---~-
~ 5 ~ i - - - - /~(!) 
sr:,; !t o - - - - I ?~ /S(') 

6 1 .;2 ~/ 1 I L I\ rL ~00 r5-j ~I~ I \ 1/S I \ IN I ~I ~ 1/sZ> I \1/SI N I I~ I 
7 ~ ~ ~ z l l N \ L 6w L -- · \ ..zo u\ AtoT'TlztV \ ;s N/00 
s I :2 ~ 1 I :3 7 N T ii~/Sto N - - k ' N - - /6'"0 l lo 4 /o 
9 I ~ ~,v I ~8 At )J /5W Jv - - .2o N - -~ 1 L N ?a 

t o ~fn I __ _jJ_. IV L /~""OJ · N - - J .)..o N - -I/~ ~ L J... l /tJ 
_1 1 l ? b •I L3'~ JV L ~ Ill 1 

- - 3o J /so - - ~ 1 Jo JJ '?"~ , 

1 ~ i .7 " 1! ~ ~~ ~ I L- / ~-o 111 - - ~ I ~ - - . 3a:> I '6o N 50 
13 ll7 &r! '0 ~.h j. ;y_ I_L I L ~o N - - / 3c:> / ~oo - - ~ ! <52) AJ /~ 
1~ ? (, 1 !~ _ _d_3_ j_y _i7_1L ?a:> ·+1 -- ~ ~6 - - ;:(a) f ..2o f.. ! .::JV 
15 I 2 7 0 I ) - M : L I I l !<Jo ) 0 - - 3::> /CO - - .:!ct ( :<o A I oO I -
16 I ./ 71 ! ~/ J~- ~· !_L __ .:.co , L - - .Jo ~r /.!>7J - - :3oo : .J.o tl l3tJ j 
11 !' ,/ 7 -" I -4lu I i ~ L 50 J&) - - \ ~ J/J ,100 - . - l.taJ \ Jo 1. 1 /lO . 
18 ..2 7 ..1 j ___ _!{]__ N \ i L ;~-o L - - \ 3o Jij,l~ -+--+- :?co \ 1 :SO ! tl ~~-~ _ 

19 II .;1 7Yj_ _ _ 49 N ttL ;oo L ~ ~ 3o ~~ lhz> ,_:_ :_ · ~~ L \ 7o _}'/_ !/~<' ! __ 
20 2 7} I 4f- AI L /a:' L - - ?o iJ /SV - - >oo r s-o AI ';PO I ·--· 

21 I ?7: , LAf_ L / SO 10 - - 3o N /00 --=-+_:_~ I 50 AI / aJ ! .. 
~;; 7 ; I .J.AL_._j_ _ L /57) L - - J 3o f/ jtJ O - -~eo I s~ tl 7~-

AI 1£ '- 3o ;o - - \}/ / t> _/__ L - - V62' -~ ... /O JJ ~o i 
? ' -4 

- -- - - f t 
REI'L\RKS. G =-- Gre <Jt (; r t Lan 10% , cr ~r':atc, r t han value sho\vn . ~:= l\o t de:t <:L t e d a.: limit o f d ~.:: t e:c tion, (J r at valu e sho\-r1 . 

H = Int e rf e r e~ ce . L•De tect e:d , but below limit o f de term ination, o r be low val ue 
- = No t l oo ked fo r. shown . 

,·, =u sual li mits o f de t c r min J ti cr.s do no t a p[>l y d ue> t o u~<? (' L 
d i lution technique . 209 



' 
SEmQc.;~;riTXIlV E Sl' lXTROGR.-\PlliC A:\ALY SIS - FIELD SE RVICES SECTl.m : / 

n u; , 0 . .:.' · [; 3 • C 6 St e p 0. C. Ace REQUESTED BY /? , &u t.i•N L_DATE~f? 
U:PORT ~0 . # /VI - /~ .. ?(; SHEET /tl 

...:u BG ~L) . F JTIJ~---Tc-0~/o Cc:i'lo T1 \ Hn As -- B 13a Be BT Cd Co Cr 

- -~ I@? ~~~~L~113" ~ IL@ - ~-t~!-f-Lt-r[ . ~- tK~ ~ -++-~----;::::.~: -r--- --t ---¥1Cf'J. ____ . 
~·-+----+-4 -+~·+-.<~ L_r _I -~-fo--1 /~+~12. 

;F~-~;- _L -\--, ~~7: ~%-
--+-'-~-r=-~:-_.....__::---~--:·~:~~~=-~-}~---<"1;1~- -=-\l- ~- _;~-. -

--~--+--+-+-·-1-+--:'~ i@_~.il.f f - _70 c;(~)l Z,q_ 
1" '-~--fL--0-=-+ 3o 3'~+~t~L- _(_3? If 7o -

3o; ~~ _L±' I~ 5~___2_70_ 
t--- +--:+-::.=::~:::=:;.3'--!':~ 0 CC> L JL::.::.!. J,/(! ~ J_ -='c:? __ 

--L~%-{~~- -1·1¥+ \-·-+- ~-~~~-~~J~. 
·-- __ _, . ./..-:> __ . -~ -N ~' . .. ---l .. + --~~-~·--·-

--I-+-+-L~~/~Z1--~~-~--- -\ - ~----- : ;?Q .~~~+ .zo_ 
-~;j~-Lt 1 --\+-fJ -i~ : 1~-

- -;b-j ?a?i~t.l=Jr--_:~Jz~= :?h~ 
=t-J1.!.<?_J~-IN-~-f+ . -~V-~i-_7a __ 
- i-i~~-J~~-~1vr=E' ---~-}~ t -~-·~-4--L----~---~~---~14?--WYf----- - ·---r---

.~~-~-L _ _l_ __ _l ____ L _ _l ______ _ 
REMARKS : Fe , t-1r . • C-) , <;:.d Ti r eport e d in 7. , :~11 othe:r e l e me nts r eport ed in ppm . Re sult s Ar e repor t ed in th e 

s e r i l' s 1 , (J . i , 0 . 5 , 0 . 3 , 0 . 2 , 0 . l 5 , I) . 1 , e t c . 

2.10 



'-
, , f 

FIL:-t :\0 . ;2 - g J - C 
REPORT \ \1. f-1 ~- 1 OU 0 A~ALYST C J. /Y) l) TV OK/4 She e t /;2 

I 
TAG 
No . I FlELD ~0 . I La i' to I 1\b I Ni Pb I Pd IPt I Sb I Sc I Sn I Sr ITe I U I V I W I Y I Zn I Zr 

1 I 1111 1 w - 1 N 7J I L /&0 / 6 - - AI 3D f./ [.;2m '" - ~o JJ :to N 70 

2 j,t/!7?j__ /II I L Soa L - - 7 1o N ~ - - ~ ( ~ I /CO I 
~cr~l ' L I L. Joo /0 _ _ 1 ~ )/ L _ _ 3ao ; 0 I /t=t> 

4 I .,J-1 i I L J N 3o L _ _ 7-.1) L .:Zen _ _ ~__?Zi Jt;- 6() 

s .;.1~2 1 L N SZ') L - - \ ~o L.. .24o - - I .teo \ 3o , 7t:J 
6 I _j'~J I I L I \ I N J..=z> I L I - 1- I \ I ~ I N l/_j?) I - I -I /S'tJ I \ I .:lO I \ 1621 
' 1 ~8YI 1.20 1 \ IAI l 3:z> l/s- l - 1- l ' \ l.io l h i /II 1 - 1 - 1~ 1 \ l 3o l \ 1/ a:? 
s l.z J-rl . I L I l I N 1.-zco I ;o I - 1- I \ I Jo I /J I 1o1? I -I -! -~ I \ I ~ I T 1 /co 
9 l~t b I . I % I R 1 I 000 I - - 3:i ~ - -~ 

1 o :2 7 , t 0 3oo /t/0 _ _ .::>a:? 

11 I ;l' ?.1' I "" I A' - -t L /.:.<;> - - JJ /a? - - 3co 
1 ~ I .;l 6- ~ ! ~-~ I A7 I { I L I 7o I L r:. j:. T-7- l o(o I jJ I /~ I - I - l2co II I Js- I L I /5o 
13 ;J.. ' ; -- f-4-- 11 L :l.a:J L - - r .Jo A'; ,P()o - - :0:> 2.o N /t>O -
1 ~ ;rc:; r ! \J ~-1T ;o 7 o ;s- _ - ;s- L !t./ _ _ /.stJ /o # ~~t>l 
1 ') i , ~ 21 ttq ! ;1/ l l /U 6Zb ) .!:) - - . .:1..() N /II I - - 3co I\ /6- [.. /al I 

_1 6 1 ; ,3J "'J~~ - -- 'I Af_ 1 L EOC> N - - \ So N /SCJ - - ~;:o \ /s- /.. 1 7() 

1 7 I ~, y I L ~ AI ~ L - - \ l3o I{ /6{) - - ZcxJ /s- N i 5o . 
18 :z ~- L I / (J /t' ;.:;- - - ' j$ _L_J_~+--- - ,w ' I /::J ;.; ~ ! 
19 I :z •,~t _ ;u - ~ 1... $'o :<o _ _ /0 L I .LV'_L ~-i- JS' N '1/~ ! 
2o I ;_~ 71 1\/ i L.. 2m / O - - Ex/ /1} ~ - - ~ ?tv / s- N ~ 

.:; ~ 'I 72-- L I I L 3co /0 - - ~ L /~ - - 300 j .?-0 At VM I 

:.~.?1 ~~±£ ~/+t ~ ~ : : 11:, ~i/~~: :~ ~ ~~ :: f ~ u 

I - - - - ~ 

21 

22 

23 

24 

REMARKS: G "' Grea t 'c: r th<m 107, , o r gr E:a t e r t han va l ue shown . ~=t\o t detE:c.: t e d a:: l i mit of detE:c tion, or at v a lue sho\vn. 
H = Int e rfe r ence . L=De tected, but below limit of de t e rmination, o r bel ow value 
- = No t l ooked f or. shown . 

>':=Usua l l imits o f d e t e r minati CJn s do not apply due t o us e <-'f 
d.i luti on t echnique. 211 



I( 
SENIQ~AXT ITATIVE 

FIU1 NO . ). - 8 y - J:; 

U:PORT \'0 . If i \ - / 6 8 /.; 
TAG :\0. Flt:P~. 

1 I I ll~_ t<d~5 j _s_~_z- I /J~-lf:~ 
' I P r " -h 11 __ -z__s-- --i .L~t2-j--Ll7-G_Q:>-+--+--l 
3 I 3 ~r ___ _? lo _ _j__s:>__:-J __ __L ___ r ,(~=L~,5Po -t-

: , ~ :~ l_ti__i}~~~t~ =~J ;=J.--5. -+!r ~ . ~~ 
I - I ... , )/\ I ~ I - ) 

_L_!r ) u~_J:_ 7g i -~- ~ --~-+ 6 /6?)0 I '\ I \ I~ 
" I -~ ,..., I · 

- 7 I 3 Q b I id-:).!j_ _ ___u~ -~ __j ~ 
! I ! ~//11 I : 8 J 0 7 ~-- · .k-. -~ . o<- I I"" I I I \ I \ I 

. 9 J 0 if L __ :!! ___ T/~= --~ 3 __ 
1'1 1 I - ;...- ~~I ' -nA ' ~ JO 82.- I ~ -1,..,/-· ~ ,.::J 1_L~ I I ll ~ 

f 1 1 I J_j_ II 8_~ I/?' 3 3 L~ I / ~ 
. 1 2 ! J~-- _,&_ _}£ __ A~ 2-f-!"" fl I JE 

13 I .] I U------------ L(}__ ---1----,---'-.Z~t~-1-fl'-_(>_ 
~~ 1' - 1 : ~+- ] r) __ -s_ ____ _ ~ {t2__j_:-! _ __ _J_c2. .. .LL-? __ _1_~~~ 

_D+_-2..!._'-1 ~"- ___ -J. _ _zL2_~_-s ___ }';z.- ~7~~. 
. 16 I J I ) I ""'- _ _ _ _ _ lL c) :_ c>&__j --!~.!_3_ -~ 

uL J 1 ,~. 1-Ad------·-i /~l ~J_L ,:5 _z~ft=: -
. 18,1 ) I 7 I () I /0-t I -3 &1. I 

~ <, n~ ---- - -r-'--j-f--+;---' ~3 I ;;!-t- --~ ---- --7:-t-·--:::-i-·----l~~~----i- \ l ' 
--~~t%-- _______ 2.1!~ ~;:+-L-~3 _ztjo _j I -4--\-. 

: 21 t---~~~------L_2_l.t_£J_j~~-+.13 -~ 
+-=~~f? ________ _L~j_,_z_~l_._Z_j_AI.?D I ' I 

~J-- 7 22 -=-=Y+c."Z i '7 t'~F'ft' I -'-
REHARKS : Fe , t-'1!•., C'" , ::C',d T i r c r;orted ill%, oll othe.r e l e~ents r eported ill ppm . Re sults a r e r e por t ed ill the 

s e r i L' s 1 , () , i , 0 . 5 , 0 . 3 , 0 . 2 , 0 . 15 , 0 . l , etc . 
21 2 



\. \ 

FlU\ ~0 . ,:2 - J Lf"- L::: 

REPORT :\\l . t+ f\ - I OU ~ Al\1\LYST J · /YJ 0 1V_UKJ4 She e t ff2 

La I 1'\o 
TAC 

Pb Pd IP t I Sb I Sc I Sn Sr Ir e I U I v I W I Y Zn I Zr :\b Ni FlELD :\0. !\0 . 

1 1 I -' '' 1 w - 1 I /II l !lL l__M 12o_ l ;a I - 1- I AI l.?o IAI l.2e.o 1.-1 -l;oo IJLl2o-lAi l2o 
r 

--~~4-+-~~~~~~4---+--+~~~ 70 
. J - - /tO 

!,. 1 ::5Cio L - - ;zo 
5 I 3 0 'f N /00 L. - - J:Jl) 

6 I Jt''l \{ 7 8 IN I s I_L,? 170 I L r:-fp !Jo l1-12£o Ill@ I\ 1.7{) I ~ ';s-o 
7 i J ~ b 1 ;i. 7q I 1._ \ I I() s ~ L -~ · \ ~o . jJ 300 - - 3~ \ 3o .J5C; 

s 1 J o 7 I ~ &D J../ \ L 30o 2.o - - ' ~ l1 ~ - - ..?6o lJ.,- 3Q 
9 ;> u 1 1~ § I L .--\- ;zo /CO L_ - - ..1:::> ~/ 3t:so - - ~o 3o 1 

/SO 

· 1 o J o ~ i 1 8 2- · I AI 1 ; o 3oo L - - 3o N /a? - - I :4xJ 2d \ /.!J"V 

llj J••IT~ ~ INjlj ;o j/tt>j L j-j-j l jbjfj/wj -\-j &.; j ljs"j \ ~ ~~-v 1 
1:2 J ' r ! I II I A./ :SO !5 - - f .zo I ~ - - / SO J IS \ /a::J 
u 1 " z ! _ =if I J 'N s-o ;.? - - I /s- !J ~ - - l/5!:> I /S 7'o 
1 ~ , J,; \~ N' lT L 7o Jo - - 1 ~o ·p; 3=:o _ - .wo ;o 7o 
15 I J ,~! ~' !c20 1/ AI ,~V j :) - - I ~D A/ ~ I - - vs-o i 6 Z5 70 i 
1 6 1 ·~' n ~ 'I L II=:ILQ. 6?J / o - - .,}_6 AI .?OO - - /co 1 :?..<) I 7/J 

1 7 1 3 , ~1 f:::!. L rr~ L .so Ju _ _ .z6 JJ ~ _ _ ...1tt?. ' ;s- Ia> 

1a 3 0j ,; L \ 1 L 3 o .,to - - ;;.o )J/_J.Mo i - - 2eo 1\ Jo iJ~o ! 
19 I ) l r I r J - L \ L Ja /0 - - ;t6 AI l.zoo ~ .:.-+J-==O __ L :?o l /00 I 
20 I 3t ~ I ~ _ L L 68 I 0 - - \ .:ZD iJ 1_'3ro - - 1 /!JV tl.D /()6 ! 
21 ~ 2 ,1 W. L L 3o ~ _ - Jtr /1) .Xo - -1/:70 / O 1 /<X> I 
22 J 2. ' ~~ L.~= ·_) I l :?o 1 o - - ;~ ';1/ VOl' ~--=- -::- / co ~ /~-
23 ;-zz 1 L. ~ L 3o ;.§" - - w :;:;- AI J ;~o - - J.'i':~ IV/ 10- .,r / a:J i 

' ?4 - - I - -I ! 
- I I 

RE~~RKS . G = Gr eat Lr t ha n 10%, o r gr~a te r t han va l ue shown . N=No t d~ t ~c t cd a~ limit of de t ection, or a t value shown. 
H = Inter f er ence . L=De tect ed , but below limi t o f de t ermination , or bel ow va l ue 
- = No t l ooked f o r. shown . 

*=Usual l imits o f determ i na t i o ~s do no t apply due t o 11se c f 
dil uti on t echn i que . 21 3 



SEl'!IQCA);T ITXIIV£ Sl'ECTROGRAPII IC AKALYSIS - FIELD SERVICES SECT ION 

riLN !:\0. J/- - /5 - € 6 Step D. C. Arc 
tEPORT :\0 d Jt\- I 00 ~ 

T . ..\G ::\0. F t1:!.1 1 l .- --y.._,·/, H~i'. Ca7. __ _ .--- ··~ 

' 8 

l f'l 

19 

20 

21 I _ 

REHARKS: Fee , H)• , c.", <::-.d Ti reported in%, <1ll other elements r eport e d in ppm . Results are reporte d in the 
s e r i l' s 1 , (J . I , 0 . 5 , 0 . 3 , 0 . 2 , 0 . 1 5 , 0 . l , etc . 

#cZJ >> o«..o/~/7,-;J e r, 

7434J/ 
Cu 

21 4 



\ 
\ 

FID! :\0 ~ - ~ 5 - /r-

··- · - ··· ~\1. tf-f1,-.J60J.2_ Ai\ALYST J, 11\ (] f-t OkA Shee t lf2 

I 
T:\l; 

, N FIELD i\0 . La ~!c l\b Ni Pb Pd Pt Sb Sc Sn Sr Te U V W Y Zn Zr 
1 l 0 . 

1 111 1 w - l 1'1 N AI 70 L - - N 3 o N ..:?co - - Jec> 1'1 tP-o N /CO 

2 AtJJ;>2.J 1 ,/1/ / II 3o L - - / ( ( 3a7 - - ~ I :;._o /_ 6 0 

3 I )) 'II z JV I )( :1o L __ / / 6~o _ _ 3oo :;_o f 70 

·4 J .? n 3 I'L ! IV . .j-o L - - 3c:o - - .Jco \ Jo IV 
s J .2 :.: 4 ~.! \ L 7o L - - \ \ ,;2eo - - 5a;/ /O oo 
6 J 2 7 { /v \ N 70 ~ - - \ \ \ ~ - - ~ ;~- 3o 
' ') 2 y 1., L \ N _-20_ /tJ - - \ ..?co - - ?a:> ~o ' :;<co 

. s 1 1 ~ 1 L I L ;s- ;o _ _ \ ~ _ _ :zo 2o /a;, 

9 J.) ~ p., L _ _j_ L ..3:J /s- _ _ \ ~ _ _ 4;o ;::;- ~e> 

: 10 
1 J J 1 \.-. tt L / L o-o i ;O - - /so - - &>o / /:r ...?o 

11 3 3 2 "'\. .._ ~~ IV / L .2m ;L} - - 1 za:, - - .?Cb ~ ?a 

1 ~ J3; ! ~ : tt /V ' L ;(a.J ;s- - - J I .2oo - - ?co .2.o /a? 

13 ::~ ) v ~ \'1- 4 -+---+-L Jo ;o - - '~ I .b::> - - ko /S I 7o 
1~ 1;' I .::::! ~~ t,__. I L t?.o L - - I ol.D I 3'a:> - - :<co\ ;s- 7o 

' 15 I ]..J " I I"'-.\' 14 I _,_{) \ . L ·30 L - - l:i I .:a:, - - X:b .::2.() /~_ 
16 I 3 J 71 ' ,_s L ! L- "'-o ..<.o - - 3(} I t>oo - - 5co \ _;z_o /~Oj 

.-~1 7 · JJr i 1~ L \~ L 00 /o - - Ao ~ - -::<co / :r 1..20 
1s I 3 ~ ~ l Jt! 1 L /CO 1 rJ - - \ 3o /SO 1 - . ~w 1 / -5- .;; o ! 
19 I J 'f\) ' \? _ L I L 7o ,.!.2.. _ _ .3o \ ~I.:_ -~J~J- /o ov ! __ _ 

· 20 1 J \JJ L'l AI i L ;tJV /6 - - 3o \ ~ - - i~ 1 S 3oj_ __ 
21 J 'll _f.D ~ / I A( /0'0 L _ _ 3o )'tJO _ _ .hJ 1 L 1 /~ j 

.E._ ) '1_1_1----~-:-d-,. - I '-..At- /~0 /6- - - J 3D sO - - ~ I /.rl~ ;?~= 

. 23 J '-~Y 1..1.-- Jv n L 7~ Ill - - ~ /o -~ L ~ _:iJ LO [..2a2 3o 1 

24 I I - - _ _ _ __ ~--- - -I ! __ 
RE~RKS. G = Great ~r th~n 10%, o r gr~ater than value shown . ~=Kot det;ci~d at limit of de tection, o r at value sho~n . 

II = I nter ference . L=Det ected , but below limit of determ i nat ion , or be low value 
- =Not l ooked f or. shown . 

*=Usual l imits of de terminatio~s do no t apply due to usc ci 
2

.
15 dilution technique . 
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SEMIQ~AXfiTAllVE Sl'SCTROGR.-\PHIC At\ALYSIS - FIELD SERVICES SECT! Ot\ I I 
6 Step D. C. /Ire REQUESTED BY_ ;{, /tv w-t'IV 1.__ __ DATE 7/zL/ /62' 

SHEET f!1 
n ut NO. :,2 .... tb .... c 
U:PORT :\0 fi t\ '\ -) UU \.., 

T . .;G :\0. -nET:1-w:---Te..,.~;, Calo ..:u 

1 

2 

. 3 

4 

5 

6 

7 

REMARKS: F8 , tv! ;•, , C;, <:",d Ti r epor t ed in %, ul l o the:r e l ements r eported in ppm . Result s Cll'E' reported in t he 
s<.:r i vs 1, ()./ , Q. S, 0 . 3, 0.2, O.iS , 1) . 1 , etc . 216 



\. 
_..2- ~ b - F 

! \. LJ ,l \.1; ' ... • • ~ . • / I "f I 1 -
T:\(; 

!\0 . FIELD i\0. La 

1 I I 'I 1/V - 1 N 
2 l.d:A<qJ (.._~ L 
J I _~ ~,~~ 2..4 I ;i_() 

. 4 I )U/ 2,;$ L 
5 )'-!( 2.J .. L.. 

6 ) \1 y ~J ;\( 
7 J ;o -z.J .;lO 

8 J:>l z.ti ;2_() 

9 '3..5 2.. I ~I ~o 

10 3-i'J ~ .~i ;z..o 
11 J S'Y I ,-;< 3'2.. J._() I 

, 12 J rs- 1 "i.( 
~3 L 

~lo 1\b 

/II )_ 

/ J (} 
I L. 

/0 
\ L. 

i L 
L 

N 
\ L 
I L 
I L_ 

I L 

13 I )>b~ ,3/ I L I L. 
16 ) :;- / \ ~ 34~-r { N 

I I 3(.. I L I 1._ 15 I j)'~. 
1 6 !, .--~ , ~'7 L I _L 
17 · s& o j -ss L r--4 N 
18 .} 6 I I - 3Cf L \ I L 
19 1 Jb2 4o L j L -
20 I ) b) 4 1 ;2.0 \ L. 
21 ) (; 1/ 41- r;2.6 I L -
22 3 ~ l 41> L L -:-+--
23 ~ t..:... A4 ;;._-Q_ y _ _/0 
24 

----

Ni I Pb 

70 L 
ISO L 
).5?} L 

..2co L_ 
3Q::) L 
3CtJ L 

5Q_ )() 

~ /0 
£(;) /0 
~ 6() 

'?o 'v2o 
76 L 
?o / 0 
70 L 
7() L 
/.5~ }6_-

3o A_~-

3o /S 
$ 15 
3 o 621 
}o L 

,5() 70 
S o ;V 

\.__ 

----- ·-- ---- I . . L--~--· -

Pd Pt Sb Sc Sn Sr Te u v w y Zn Zr 

- - .N 3o AI ~ - - 3::o A ;:;.o N /t<J 
- - ( :f..o I /~CJ - - ~ ( ::Zo I /5V 

- - ;s- :i.oo - - ':;Z) ~ I 6ZJ 
- - 30 ,2co - - 3ct:J 3o /~ 

- - .b 2co - - ;u;o \ ..2o /00 

- - \ 3o 260 - - .tt> \ .?o / 00 

- - -4::> ~ - - ::?a? :zo /tO 

- - . .Jo 1 '5'oo - - ;J.a:,) 3o 70 

- - 30 i/ 5oo. - - 30o ,;J...() 70 
- - ~ )/) 3co - - ]co ~ ;CO 

3o N 2 .:c:o ~.:2.0 7 0 - - ~ - -
- - ;;26 )J ~ - - ~co I :J..o /~rJ 

- - .Eo ).j .?a::> - - ;<a:; :2.0 /()') 

1 
-
)/ - - 3o ..:<'Q;> - - 2co )_(J /m 

- - 3o JJ .z~ - - ~CD ;zo \ /CO I 

- - 5'o '/ A .m - - .:leo .i..(f \ /-50 

- - J 30 AI ,:?a, - - ~()!:) ,5)..() \ JCO 
- - 3o ~~- - - ~co '.2o 7tJ 1 

- - 3o - i5::'o ;;;._o !CO ! 
I-- - -+---- - . . 

- - .26 if ~ -I..ZW :zo Jco I _J_ _ _ 

~ ...:?...0 /~/ ~a> /S7J :?.o I rOO - - - - -· 

- - ' 3o /( 3:;o - - 3co IS"" /00 

- - v 3o .tL 3d:> - - !.?a? lw 5 o '\!/ 6Co i 
- - - I ! I 

REMARKS : G = Great ~r th~n 10%, 
H = In t e rference . 

o r gr~a ter than value shown . ~=Kot d~ t~c ted at limi t of de tection , or at value sho~n . 

- = Not l ooked f o r. 
L=Detected, but be low limit o f de termination , or below value 

shown . 
* =Usual limits of detcrminati o~s do no t apply due to 11Se 0f 217 

dilut ion technique . 



s PCCTROGR.<PH IC '" .<LYS 1 s - FIELD SERVICES scene;: ). J 
::IU! \ 0 . -,::2 -) ) . ~.:· 6 Step D. c. Arc REQUESTED BY I? I /?2o_rd.J!Vf __ DATE zzc.~ I~ y 

S E>:l Qi..· ,:~::T ITXI 1\. E 

IT PORT ~C' /.::__t~: l L: ~--·-..,.,-----r:-c ~ _ ---------=-·------------·-- SHEET ftl .:::u ------rAt:~ F!ST:') ,\U. r(·· :·!t:/• Ca l. lJ ', tln A~ ,\s Au R Ba Be Bi Cd Co Cr 

~t_/?:kl~i"Z-~41~J~ 
~ 1 i__l:...[J_ _____ ~.k-L_L-]1_/·~ --1-~--~~2 1 f()(7.l I_ ---~ oto l 6= I -fL=-1 +7-¥~-_L .~:':' 
!. 1 J (: t· l ____ 4..9 -+./£!_ _ 3 ____ r_:-Z__·r' 1 I 1 _ _ts ~ _ L_t, ~to 1~+z-, I J 1 o_[___ _ 4 B_fLC!J _ c2 ~-3 __ _,_.2 ;;tt, 1 _ -~-~ •• _ ~- _ ~-7-(~~~o -f-Lo_ 
-~-L- 3 1' L _ ___ M__tL:~·!' __ 2-_J_ ~- .) _zco {,_ :;,a<J _ _ __ L-f- LO IIJC'--\--.1.> __ 
7 ! J "))I ~ I /0 . 3 I 3 ,:;) 7a? ~«o \ i '() ~ I /~ 
8 I 77J L-,£!_-~F<?T~--+-3 _L0 /000_ _f:-_~rl-- - -/.? _Lj~ ,;(,:> . 

/0 l-?=+~-- '-~ ~~ 4-~-4~+) ±[ . £; ~ ~- --
11 1 4~ ) '~+------~-k-f-~_l_~d_f2i?c:o ' 10 ~~-r-+-t t-Z-f->-qj_.;>o _ "~ \\ > 7 J l ___ ___ _ s\l_i /9..i-~-~~- :d_ ?m -~~ Hf

7 
___ . ~~ s~J__3o __ ~-xL _____ ,-J._J _:z_~ __ ,z_+~--- L,_,_~..Z?Q _ +~ ;-r- --:-.lr 1 ~~ 

-::f_~~-===-~::j~1il_~-f_j::i_~f~-+ -=-'IJ.:i~J~J&i,_J -jjfJi:-~ ~~ 
, 16 i H 1 1 __ _ .ii.-J-L"4~_, ~- L7_ gp --r .Vt> .. ~-~-~.ty' ~ f- _f ___ po -+~+_.~_g_-_ 
!l.L_->nl ____ ___kQ __ ~i- 0 1 ~- , _7tV --l-. QI; l .h?--1-L'f-~ .,--- L.-.. -02-+~®--+-..?v_ 

!t
' s I _ J ,r ;-_ _ ___ -~~- ·r'~~-~--l--3. = c 3 2~ -t -L\. __ L_ J ~ -id I +- -~ ~-t~ Y-~::2:> : _7 _ 

) 0~. -----t~-~%-i-~~~-~-t·{·/:-+-- + -d;-j-~-14;tt+-r/~~~~+3~ _ __ l~r-.. --~-- +-----·r--t---- -- -~ t- - --~i-- -i-----1-N -~--l--t-~---~-- . - ---j-_2"_!__ 

2l-l--iJ.l _______ <cL~ L(?:::_
1
_z __ t" ~ JM +, ~-+-ri-!~L~ -f4' -L-t-+-J1f.!2_J-~-i -""'--

_nL __ lJ !?t ---__ 5::(_ kO~i-~-- I Z---J.!.J __ !t?J L . I JJ.Z~J~q_l2_~ 7£-f- -{-fl 1z rs:.~.?~ -~--~'?-
~~t--u . -' _____ jJ,_ vo--:1-7-~>L- I ,j.::::_ji~_j_ / 'qEf;"t>a I :><L 3t? lat1_[1 7L_ 

24 1 _ _____ _ j_ _l____ _l_____ __ _L __ _L _ _L _ _j_~ _l_ _ ______ _ 
RE~·1P.RY.S: F\.o , t·lr . r_..;, ":-3:! Ti r cpc r tc:d in %, ol l oth<:r elements reported in ppm . Results arc reported in the 

& c: r i v s 1 , 'J . 7 , 0 . 5 , 0 . 3 , 0 , 2 , 0 . 1 5 , I) . l , e L c . 

21 8 



FIUI :\0. ;f_ ~t/- f 
l'\..L.o .l V ! '4 . ~ ... - . H ""' -, v ..--- •••.•• ·~- ~ , . ..-- • ,. --- - .• 

TAC I t-lo. FIELD t\0 . La l'io l\b Ni Pb Pd Pt Sb Sc Sn Sr Te U V W Y Zn Zr 

1 //I 1 w - 1 N AI L JM L - - -IJ 3o N ...?a:> - - -1:o A/_ _;;zc N /~ 
2 IAJ I· ?~?I 4-~ L / N So L - - I .zo I .3c:o - - LSD I IS" / /CC~ 
J J ' .~ 4L N AI 5o L - _ 7 ;!<) ' ~ _ _ :<oo ~o ( ;d:J 
4 ) ~ q 4t'J !t./ c2 0 5o N - - 3cJ ~ - - ~lX} .-j?J I ~ 
s ) '?o JA AI \ AI 'So / 0 - - ' ,tv 3'6o - - 2oo \ :zo \ ~ 
6 ) '7 I ! ,;)q L \ 

1 

/() SV /o - - \ 5o 3oo - - ..2aJ \ :::0 \ ~ 
' '1 21 <.\0 N Jo 3 o /o - - ·1 3 o 1 3oo - - 2a> 3o :20cJ 

s .57JI ~~ AI /o ,g) Jo - - \ 3<J .3oo - - :.co &::> /a, 

9 ') ?Y I ~z. Ill J/) ?o ~(J - - 3o 3c:o - - 2oo I 3o I -<a? 
1o ~ 7f' ,~ f3 flJ I Jt ! 3t.XJ L - - :<o ~ - - :<oo I /0- I /~o 
11 1' ~ 1 ~ ~4 N 1 AI 3o Jo - - /a ~ - - ~~ I ;o- 70 1 

1 ~ J 7 7 ! 'fJ ~~ N A I //n N - - I 7 Jo 2a::> - - .2m /S' X, 
13 :> 7~ 1/::i ~~., ;V 1\j_ .5o )o - - ~ ~ 3o _ 2a::> - - ~ /s- ?CJ 
lL I J 7' I ~ ~'7 f_/_1 L 3o 10 _ - 3 o 3a::> _ _ .2oo \ ::4) :b:> 
15 i 16 I I ' ?B I L I \ L 50 10 - - 3:> ?a:> - - ,ZrXJ \ ;w / -OV ! 

1 6 3 b" 1 I $"q L \ I L 5o L - - ~ o ~ - - :~:o \ so \ / So 

1 1 I 3cr2 j <-a N J L ~ N - - J o /em - - 3co . /6- \ :b 
1s I Jill (o( L l 1o /~ ;..; - - \ h \ ..W - - _w I 30 \ ,7.ca ! 
19 I H Y t _ &Jl- JV -} AI /(.10 )/ - _ \ "3o \ ~- ,---:_ .:i1 !f1Q I / /-!:J- 7o ! 
20 ! 3~5" t.~ .A; . L. /6() l - - :Jo ~- - 4oo []- /0 So I 

21 }! I ' 1.4 L I ' L /C:O L ~ I ..b::> I - - :za, /.J J sv I 
22 3 ~ J ~t. _ _;. _ __ f I L ~cO !0 I ;1.1) I .,t~ -~ ~~ l ; 5 · I so -· 
23 1 6r lo~ N ~m L 3':)::) L 1..-v x..o N/i-:tdJ - -J{):) I\/ ?J.o \lr ...w ~ 
24 I f - I 

I 
REMARKS: G ~ Great ~r t h~n 10%, 

H = lnterfere~ce . 

- =Not looked f o r. 

o r gr~ater than value shown . N=Not detected at limit of de t ecticn, 0r at value sho~n. 
L=Detected, but below limit o f determina tion, o r be l ow va1~e 

shown . 
*=Usual l imits o f detcrmi natio ris do not app l y due to ltSe ~f 219 

djlution t echnique . 
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SEmQi.:r\:iTITATIVE SI'ECTROGRAPl! IC ANALYSIS - fiELD SERVICES SECTION 

6 Step D. C. Arc REQUESTED BY_ g J5 ~ vf J t/J 

~ -'"'" ·''-'· , , ._ , , . .. ~ . · ~ " .. c•o ~~ •o •• • . ... ··.:- .. ~ "u ., J.Jo Be Ri- Cd Co Cr Cu 
---r--r r ---,-

-~ 
19 

.. 20 

21_-+,-

..n.L- "-~2-
~~l_- c.; I 0 I 

REMARKS: F~ , l'1g , C.J, i::-,d Ti r epor t e d in %, ~ 1 1 other elements r eported i n ppm . Results <He r epor t e d in the 
s e ril•s 1, (J. I, Q. S , 0 . 3 , 0.2 , 0 .1 5, 0 .1 , etc . 
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" 
FlU! ~0 . e.2 - J-• ;r - E 

J\t-U\LYST <.. ) , J11 i) tv V k/J. REPO~T \('l. /i ,n, - { 0 ~ (;, Shee t fF2 

TAC 
t\0 . FIELD i\0 . La No \ b Ni Pb I Pd iPt I Sb Sc I Sn Sr ITe I U I V I W I Y Zn I Zr 

1 ! _ _/__/ / / w r! I ;v I N LN J /a I N'_J_-_l-L/_1 ~o I JV \4X> I -1 -1 ~ I Nl :zo 
~I I -ltf Z40 N ~- ~7 ~ 7 ;i:;D~ -~ -_ kb 7 :l..fJ 

N !/CO 
/ !7o 
~ /t10 

~Q~I 
j I .?'i ~s 1 

1 I Al ~o N - - 3o 1 Aa:> - - Jet .t.o 
4 I ] ''! (I b<1 J IV ) 50 L - - \ 3a ~(.) - - .?~ ~~- ( 7P 

J1 ll ~CL _l_ __ L N 50 L - - l )S 2o6 - - !.too l ;.s- l /a3 5 

6 J V I 11 !::ri\--T-N' f?o--rl.l-1- 1- I -\'T?oT\--T;~- 1 ~ ~--~~~ l \1;~· I \ I~ 

'1 3 ''1 ~~l!tttfl/~: liai : I:I· \ I~I J I;:I:I: Ii!III!F\1~ ,,) 
I 8 

" I ;~~~ _L ~!;~I :fl11~1 } 1;: I :1~= I l l~ I I ~ 10 

11 J ~ o I , 15-- ~~ ~ - - I ~ T ~ - - 3co T 5o f :2.co 

1 ~ ) ' 1 L ~ __ n 1-?Q I =1 I AI I a> I /~ 1--- L -T n-~l-1-r :;a/ T~T -1 :?ex> 11 I tra I 1 I ..<co 
'-' o ~ 1 ~ 1~ : -L - 7 ~-/Y-130~ - - 7o J~ - ----=l~oo ' ~ I ~a 
'-I 0 t l 1 ~ ,q L I /tJ ?0 /6- - - I h - .?co - - 'Pt"O 3o I :?a:>~ 

(.j ' ~ N ~ i-N ! L 5o 1s- - - 3b ~ 1 - - "Joo ! ~ ~ -~ 
~ 0 I B r ,, ;y_J I L / cXJ /~ - - 3o _\ /SO - - S(X) \ .;2o l/00 

' 13 

1.!. 

15 

16 

1 7 lf6t! 83 N \ ~ L /tt) L - - k 1 ~ - - :zoo \ .:<.c; I 7c:1 
.18 I <f~- ~4 /!/ \ I L /676 / tP - - \ .?o 2a:> - - i~ \ 1-<.o \ / 5Z) I 
19· I (.1 ~~~---_gi __ i N _[j_ J L ;?a /0 - - h 3 00 --~ ~~ L 20 \ ~0 I __ 
~7 r:.,~ ~~~h l; /J 5o ..Zc) - - 3o ~ - - 1:1oo Eo co_l_ _ _ 
21 q (Jy ~ L I L -?eo /:J - - .:(_@ I /a:l - -~ j vs- :So 

23 '""f/ V q r 3o ~ I ;Z/J 3o /~ - - !'I/ ;zo "V /.SZI - - .20!) li- 7~ 1-..J/- ~ , 
22 <, (! ~ __9_Q_~~-- J ! L 1/tA? / CJ - - j 3o 1~ --L~ 7 ..76 J _ v~ -· 

24 I T - - - -I 1 
REMAl\K!:>: G = Great~r t h~n 1~~ , o r greate r 

H = I nte rfe rence . 
- =Not l ooked for. 

than value shown . ~=No t detected a ~ limit of de tection, 0 r at value sho~n . 
L=Detected , but below limit of dete r mination , or bel ow value 

shown . 
*=Usual li mits of determinati c~s do no t apply du~ to us0 c f 

dilut ion t echnique . 221 
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,,d'~·-=- , • , "' SErl!Q\.".·\:\T IL\T lVE SPt~GROGRAPil I C ,\t\ALY S IS - FIELD SERVICES SC C"l' 1m~ ~ ~ 

0 . c l/ - ,/) "'' v ?" lL>i :\0 . ;2- • - c ,. • 6 Stell D. C. Ar c REQUESTED BY _ _ f-.. __ ,_6 0 J.V'~W_J__DATE z<.? r . ~D 
rE PORT \0 /-1 M -rl ~(I b SHEET 1~ 1 

·~ u r AG :-:o . n1:n-;;;~--v~~~~o Ca% T1··, Hn ,\ s ~\~--~~--~--se--in.--Cd-- co cr 

, 1 , ,,, , ~~_::L-k5 __L_,;; -1---2:' I . 5" f= -em b _ 1 ~-~qx~.li L~LI 3o .2m TL'q_" 

r-~ ~~~-'-~- --V~~-+-L_,_L_Ji .!?.= fi~tk"".- -r ____ L _ !.01 go_j_6-q__ 
~~ 'I ';t ~A j_L'Q_~!_?_I _ _L , . .0~ I_~ ?a--+4- I_ _I__ ~ 3~- -E~-

7 , L' ' ~ l ___ dfl_ l L:z-:-' _1. S: l 3 - .?cto - - 5~ +-~1-- r - 3?_ /~v I -7CJ-

s ~·)I m__f;q_p~- '> ,s- ,,-ro_ -~~ {: .L i o2o _2Q 1.-?~ 
9 " I '( I it? J.A- --· !T ,-LiC+.!Z .z_ Jy'<X> ! I q_- ~- N -l - -.- ,;:JQ ~ -=t ::'-
10 l > '~I ~ - 74 I /01 ~ j-3- ,:;,- -~av . _!::_ :?o<:> _:t_ J ~- -~/6~ I ~ 
11 Y 7 B'Jt ( 0 I I /s- vo /C) ..7oo L 1 I / 0 ;;zc , 2 o 

121 '~ ' ' ~.-~ _eM_ __ ·& _/~~ -7_ ~"=--~ _ /() ~ _L+ J _ ~a/~_J_ "'~-
:L __ ~-~-;;:--- .~~]j-;-t-7-- JJ~~ I ;~+~. E+-· + ---, 73 ! !~-+ ~~ 

15 I 42r---T ?-! -T- p-l-~3 r t -- ___ l i ·r t3ao 1- L i }--+ ' 1:?0"i-.::-C>-
16t_-v~__:_-::_~--1-- r_L;,-=-r::~---1~L ?a:v __ --- -tzT&:=e_,_ ·t -~~-+;.t-tz--l3o 
" I 1 '>I ~~ _h s-1 ..;,_? .s-- /~ f -- -\} ~~-i;;:;·it T -- ·r \-t -<?'T'~Tj~-

. · -· L 
1 -~---- -J- -- - . . sf~tz--i- - r -~~-{:;;- - :- ,~-

19 ___:j_ ~..~ __ IL_cJ i , !::.- r-. ~-----~ --r-;;:w·. - ----F1--- 1 ~;;.;-'I:' --· t -1--r. ~o- -j ;eX;:-s-o-· 4- ~~ -------t --0-t·~r+~- ·-~ :;j-A:lx~~ - ~-~1---- --~L+- -t--·-~..:eCi--i-..?t · -:· .. 5~--
;+--) ~_or--=~=t2o=l~~~~j-:j~~ : z ~11 ·- - - - ' i~ ·1 ~t_:L ~- -t- -4-~---+~---r j-o-
, t ____ _vj_.-_________ l'.:'o li~!.:" 1 ~-_1~ ?j-;ao -t -+-F·;;.;-r3Co l~.:+- --r ---~o. P~o-r~:v-
~~+ _ (J -~r-------- l/0}_/ -' ~--r-f~- . v ~-bl7o-~~-il._ -r:-~_: ;t-ro1-~o r:~s Z __ T 1 1 - ¥i--j_-~- - --¥=--1:4----r F ·---r·----___ - - _ L__ _l_ _ _ _____ _ 

REMARKS: Fe: , Ng , C.:: , ;; :-.c Ti r cpc rte:d in i.. , nl l cthe: r e l ements r 4ortc d in ppm . Res u lts arc r e port e d in the 
~ c r i v s 1 , fJ • 7 , 0 . 5 , 0 . 3 , 0 . 2 , 0. i 5 , I) . l , e tc . 

222 



FI'L.t-1 :·10 

.:, 

2 Q -- ,lf - '= 
('. l.Jl \.1 ~' .i. I"' ' , i ; f' ~ I"'"""".,.. V 

I TAl; 
No. FIELD l\0. La No 1\b 

1 11 II -1.. L·V -l N )\( L 

2 A ;II-'II} I ~ q'2_. d-o I 2() 

J I '~ ' z.l1~ It/ L <1~ 

<Jn I !A !i_ )1/ 4 

5 UI Y ZA- I }\/ N 
6 L! I) I '2..A IV _N_ 

· 7 416 dA- ' it \ L 
s I <.u? :{fJr jJ N 
9 '}I( ((\- l v· L, 

10 ~ If I 1A- I/ 
/!/ I N 

11 (/ z ~ 
{\ ~A ';v N 

12 '-(2 I >~ ~A /ll AI 
13 4 2l I~ t0A .!J N 
1 ~ I 4 u I \J 

ILA !l/ I t )! !/ 
1s I ~21 1 L~ ! ;~/ It! 
1 6 'I ?. 51 \ ""--- ' ' \ ILO !II 

'j ( ,b 
I 

}I) \ ~N 1 7 

18 ( ' 7 I ); _\ I JV 
f 

IAI 1 9 (.' 70 ). ' 

Ni Pb 

/_(}0 L 
70 /0 
/~ L 
/O /0 
7 /0 
7 c-2() 

/0 /:5-

/0 ;o 
/5' L 
;2o L 
'7 10 

c:26 /0 
7 L 

/(:; Jo 
7 L 
IJ 7n 

"7 /0 
/0 /:T 
/0 :0 

\, 

~·· · ·· -- ~ ~., .... .. r . - , - ....- · , ' , - ---- - .. -

Pd P t Sb Sc Sn Sr Te u v w y Zn Zr 

- - N 3o N ~ - - .3Q:, t-1 .-<a /1( 7b 
- - I IS I L - - ~~ ~ ~ / /?b 

3o I 3oo 3(X:J /S I 70 - - I - -
Jo \ 

/JV 2oo .:::0 .;to - - \ - -
- - \ ;o /b7J - - }'co so \ /SO 

- - \ .2o ;{(X) - - )SO .?Q /67) 

- - 3o .?ao - - 300 \ ..<a A:t) 

- - :2o .b::.J - - ;h) /5 \ 70 

- - ~0 /<SO - - !a? ~0 7cJ 

- - .::<.o J .Xo - - .w I /0 _/a? 

- - ~ I ~ - - /3-o I :<o ~~ 

- - Jo I /O't? - - ~0 zo /00 

- - .2.o /a::::J - - )1)0 /£ J /t/0 

- - :<.o /5() - - ..:<oo . /S /CiO 

- - /5 \ /CO - - /;:/ZJ IS' 1/sc? 
- - ::<.o ,Zoo - - 3:v \ ;zo I JSZ) 

- - ~ .2Q:) - - :{;)o ,;2Q /:5CJ 

- - .zo ' 2!:;a. - - -:to /S /CO I 
- - \ 30 3co I- - ~~ 1 EO / Q:? I -

20 I 4 L ~ 
-

;;. I AI 7 ;!O - - \ .:2.o ~-
_:_j_ _ _ ___ i-· 

- ~~ ;2() \ 1M ! ___ 
21 'JJ! / :/ /I L 7 2() - - ::<.o / 32:1 - - o?oo ~0 v~ 1 

~--ttL 
~ 

--=.. 
I ;(}() I 

-· 

22 'i :;; ) 7 /o - -

~~l~ 
:<o 

23 t_p l '=-- - ;J 7 /~ - - ~v ;s- IV r· --/~it:! IV ~(} .j V 1/00 i 
' 24 I I ·-<· I - - - - I 
REHARKS: G "' Great"'r t hem 107., or gr <:: at e r than value shown .~=Not detec t ed at limi t of detect i on, ur at val ue sho\m . 

H = Inte r f e rence , L•De t ec ted , but be low limit of determinat ion, or be l ow value 
- = Not l ooked for. shm·m . 

* =Us ual limits of determinatio~s do not app ly due to use ci 
dilution t echn ique. 223 



L r.( SEHIQU,\NTIT:\TIVE SPECTROGRAPHIC ANALYSI S - FIELD SERVI CES SECTION 

FIU1 NO . :.? - 9 <:)-/.!. 6 Ste p D. C. Arc REQUESTED BY ;? , Z OY/£/L/ 
REPORT :\0 /J' .y-<; _ ./<-"' ~ / 

/7' ~--' / , (/ ;_.1 ~ 

( 

DATI /()k-1~ 
SHEET 1fl 

TAG ::\0 . FELD NO. Fe% Mg% Ca l. Ti% Mn Ag As Au B Ba Be Bi Cd Co Cr Cu 

_/.}/ 
--<~· ... 

I I I /f I l:i_- I ·' ./0 _/1 limo N ~ /D /50 /l/ ;1 )/ w ).!>~ 1 _/.0 __ ·-- ~?J _,..,, 
+-- - ·-· .r<' 

~ao / '/ I / I 2 & t-/-L-/53 ·- ,'1,_, ~-;:;- _! 7 .-50 5o:> 2 1? 
,. 

.,:?,{) " l' ~(~? 
--'-

?iU) J__,., I l:l . I 3 ~134' Lt) __ .:z 3 ~- - - L ·- .. /9-: 3oo 3o @» 3o -·-- -- ·- -- ·- . -· - - 1---· _ -:.. .. _ ___ 
4 

I 

lol® - ' L 3cJ ..... ·-;:;- ;0 ~0 2 ,7 l_ __ r2o .XV 7X ~ ../v 

5 h & . ? /-~- 3 , .;;._ 5co, \ )/} ;u;o H /() 70 /o 
6 J./37, ..:::-- 5 cQ I /tJQQ 

., \ /0 / 6V \ \ 7 3o . /0 ·-
;v._ 

7 3 /c ~ 7 ~3 \ \ ;q~ 
... 

L. -\~-: j()_~ L~ ~.]g- /a70 sro ;2o_ __ 
' ~~-~- -~- -- - -

8 4<Ci /0 J, .) s C1(t ~ :Z?to \ \ I::>- :2oo JV c20 /a? :.zo 
9 f../4o' I~ 17 3 ,3 ~ _I \ gJ /-57) IV .7 /0 /t? 

10 4'1/ J //~-
.-:; -;;;> 

700 j /0 /~?:; Jl / ,..:;-· /"o /~-_; ~J /1, 

ll L/fJ.. 0 ; ,,y ? 1-:J- l/02:? I t L lb?J "'.'t /6-/'1 _.) f :.¥----; 12 '-\( 4!? . .JZ) oZ ..:5- · j _ ~~ru; 
! / 5' ~oc i;/ 3 o ?< f ' ._) 

13 '\! Lf~J 0 ~ 
-..;;. 

,6- //11') 1 ! L. .ISO AI I J o2o I ' ~ 
--.) ; 

i 4 .:t L/ 4~" 3 J /,-0- ,.3 :Jco I ! "2:) 3~ L ! I / S 
L, ; · /6- 6;()\ -~ I L 1 I I 15 L. :.!/ I .::.- - /6?J ~ I~ //.:5.6 

16 i' ' j_lh /D ~ 3 17 k 5C.O I\ I 
?'17 .26o \ 3c ~ ' ; 

17 
-

LP/f: a_ I I 3 \ ~ 

L. L \ '7 ;c2.- 3&o t / a? -
18 . · ;.J fc ~ 5 :3 , C)- /...:5lb ' \ /6- 5eo L \ I & 
19 4 ')--b I /D _5 s I 7 / CO'J i \ .JS /0!) AI- - \ ! co 1 

20 i/~1 
:;;:.+ a_ ;.,~- r3 [;coo \ 7v 7m l~ \ \ ;~-u 

21 if_"-~ LlJ 7 / ~ 7 ~_ 1 i JCJ(J 7.?0 /S 2~ -~~ 

'22 ; j:...- ~l ' .._s- , 1 ·// _ , t.~Ca> I J I /2? / t):) ) \ c2(} ~ .....; _) I [ /0 ,..::>- ' 
23 :;.. ")J 

"--' 7 /0 y ! Q 
"' j'-" ) )~0 'Y '\v "'[/ o?J 3e;o L_ 'J/' w ~:!C> 

24 I 
REY~KS : Fe , Mg , Ca , and Ti r epor t ed i n%, a l l o t he r e 1ements ' r eported in ppm. Re sul ts a r e r epor t ed in the 

se r i es 1, 0 . 7 , 0 . 5, 0 . 3, 0 . 2, 0 . 15 , 0 .1, e t c . 

/50 /() 

//)0 ~o -.P<: 

l/01:? / 0 
?'0 A.7 

.?J.::t;o /s-
3'0::> o o 
/J1{) 7 
/O:J:) ..... 50 
I} ,:,ZO .2.iJ 

9?J l / 0 
~o :3o 
/® As-
/:7CJ :3o 

l 
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") 

ANALYST vc,8ef' /¥/t:JTIJC~4 
J Shee t ii2 

- ··--.------

:.:.G :10 . [ ?~=: LD :\0 . 
I I La ~lo :Xb ~i Pb Pd Pt Sb Sc Sn Sr I-;-.,. v :·! y Zn Zr 

1 I )J/-f AL -4L ;../ JJ - / ( --:50 ~.I I 
- :?n It! 5o JJ. 

~ 
I I -' - .:200 i -.L / I '/ ! --

2 -Q r;~ - -/33 /'/ I L pt) - - 3o ~co i - ' - :2CO .?o 
3 ~/jq N' I / 0 J6V ~0 - - I 3D I 

~?JO - I - s-ao ;2CJ I »?J 
!,. .frl.ls f.! L -5?J .L - - ..:?o ~ - . - 3oo 3o /.5"'] -·--· 

\ s, .-:: f ):; AI 3_o- -1; - - /{) /CCO - -,<')?;') 10 /CO 
_, ___ _ 

'-· 
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I 
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\ L ~ 
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~ 
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lit - - l :2() /,/@ - ' - soa J Jf} J /60 

12 " Ljt/~ !'j /0 3o ·I - - j ~ l 7a? - - .57.ZJ /rJ l/t-1o _r... 

l3 I~ 4'141 ' 

-f- L 70 / ! Ll7cv --- soo r 
A? / $ 1 )/ - - 62.0 f -tL- _ ___J__ f 
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f----7'-

i 14 '\.1/ L 3 o ,~-!__ /D 7 ' '7. ' /..50 /0 ! ; ?o 1 ~oo · - -
I 
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I ' 'f'lt I c2o L VD~ . ' ' l~() ~q?+- ~--- 3o ?'t'O 15 ·; 2 --J",....,-"\ 

/{/j .,._ 
16 L/~11 ;. / I L !/tV f l/ I 3~ :Z'b:? - ; - ~ 3o IM t 

4-/ri i ;/ l I 4 LZD ' / I 7 j'@_ i /6CJ f /t/ .:ZI? 17 f Jti - - \ 1 - • -
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24 ! - - i 
-

RE~~.l,.,l\KS: G = Gr ea t er than 10°1
, , or !tr<>Dt;:>:- t han va lue shm-m . N=Not d e t ec t C'd •1t limit of de t ection , o r at value sh01.:n . 

H = I ~tcrfere71ce L=Dctcc t ed , hut lw lm• l i n> it of de t e r mina t ion , or hel01v v.-!Lu,~ 
- = ~;o t looke d fo r . sho\vn . 22~ 

*• Usua l limits of determinations do not apply du e to 11sc of 
d il~tion tC'chn i due . 
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--!1J=II-~3! ;z_ I I 7 / __ 7 __ ,PJ- ~ . / / I /0 j~V L f 7 -1 ,etJp Is- I 

C:, ;~~ Z 1 7 , ? /;z_ o?O I 1 / I~ · 160 L 7 /(()0 /~-
? :;>3 4--.- 3 ~ 3 ,3 7a7 . \ -- --~- ---1-/0 /SO JV- IS" - ~a7 :ZO 

/..3-/ lti ~ ~ 3 ,;;_ ZZ> \ \ . L ;Sf/ . L \ \ /b- £CO oZO 
~ 3s-l . ~ I s--1 3 I 3 I ".:) I /at> l \ I \ I \ I Jol/o'Zi' r.ATT~-\ r \_ I :2tJ I ?ct> I 20 

. ~ -:: :~ :; ~~ ++-tr--n1;t~+~f= 
~..? P"l A I 01 3 I .;21 I , /$" I /to:)l II I I ' I L I so • AI I I I I I 3o r~~) I 30 
? ~0 1 J_ I? Is I ;T3l/a:vL_]_[ ~]I _ II;oJso_ E k I Tl I 19ol3orol20 
t-.fol Is 13 ! .s-1 ,3 l5aJ I /I I I I !63 l~oo 1-L I I I I l2o l1oa?l-::>-z7 
l -¥1 I )j, I 3 - I ; .. s-1 I 3 I , 3 I~ r I I I I I I 6"V /6t:o I L 1- r I I I /c ') boo I 60 
/. 7'2.-1 l' I 3 I ~ I .. .2- l , rZ l3oo IT I I I I I 7v- l7t'DI z--r u I 11 I ;.s- I~ L;C? 
ij1()1 ~ I 3 I ~ I , ;2. 1~3 ~-zz, I I I I I I I vo lxa I L I I II l/5"' l6co 17e 
L.Y-11 ~ I 3 I ~ 1./51, 3 16-zv I I I I 17 17t7 I seD I L 1/ f l/6-l3oo I&:> 
~ ?'61 ~- I 3 I ~ I .a- I ,olooo 1/ IT II l 7o l7a>l L II f 1;~-lsco 1-:sz:> 
.~?i I ~ -T6-I ~ I ,/,of~0-~l~ 1 \ II II I /t/ lciol L II l I~ lo-~ l.:r; 

~~~~~~~~~Li l I' ~~~~~ 
L ' \ /~oW tSO 

t..th I \: -- I o-ls- I, 71 ,z l7a5l \ I \ I \ leo 11:21 I J1 I \ I \ I -.:52? ISoto L5'a 
~:kJ-- 1 I o I 3 I , 3 I, s 17~ I .1 I \ I \ I 70 I~ I L I \ I \ I6ZJ llt7~u ?o 
~s1 1 I 7 1-..s- I .:J I ,.:2- 1 ;evl I I \ I I I6C? I.(Lio I )( I 1 I I 162' I1S60 67:J 
.p5~ I 10 I ).~- 1 ,.:z_ I: 3 I m I~ 'l; I 'V I ~-o l3oo I L I =?/=rwl/s-I3Gt) : ~v 

I 
RE,URKS: Fe, Mg, Ca, and Ti r eported in% , all other elements reported in ppm. Resu\ ts are reported i n the 

se rie s 1, 0 . 7 , 0.5 , O.J , 0.2,.0.15, 0.1, etc . 242 



I 

FIL'l :\0 '. c:2-.. /.::!_..2- Jz 
REPORT ~0 . )://)/- /~c; 

TAG ::o . FELD i\0 . 

l ; II ' I )A/-1 
2 1Ilf-~l 
3 0.i2 
~ 633 
5 &, 3( ~ 
6 /~ ~ 
7 &3C ~ 
8 &, 37 ~ 

~ 

9 {,3C" ,.. 

10 039 1 
11 t,t/tl 
12 &41 I 

13 t, .t/7 t-:: 
l4 r;Jb ~-
15 c. .1/t/ l~ 

:. 6 6d" , '.) Q:: 

l 7 t-7', l ~ 
18 ~ ¥71 0 

19 04K ~ 
20 r,qfj "J 
21 

La 

l'J 
N 
A/ 
AI 
,d 

, 'I 
IV 

I 

AI 
';v 
tJ 
il/ 

;;?_(; 

..20 
L 
L 
L 
L. 
~ 

AI 
.20 
PI 

- · - (;:;>~ AI 
.22 

23 

24 

(/ ..>7 AI 
~.i:J,t AI 

RHLAJ\!ZS : 

I 
G = Greater t han 10%, 
H = Inter fe r ence 
- = Not looke~ ~for. 

\ 

ANALYST 7. /'~ ~ 7iJok4 Sheet ii2 

~ 

l'1o ~ ;:, Ni Pb Pd Pt Sb Sc Sn Sr TP I ' v l' ·' y Zn Zr 

l'i fl '71J '- - - JJ 3o N_ .;so - - 30::.> AI 21) AI /0~- -
/ )/ ,:;"?) 1._ - - / /CJ / ;toO - ! - / CO / L Jt/ /S"'Z7 

J..L .50 L - - I JC} I 7oo - I - / 00 L ;J ;o-tJ 

_Jo __ 70 
-17 

.2() sco I 

2.() 
, ' 

- - \ - : - :2./)o fJ -s-o - -·-
_/_0 &:! - - /6 \ m I Ja jJ 70' \ - ! - /6""0 

\ L !CO i t! - - •\ 3t:J ' /.57:' 
I 

- I - 3ot> 3I:J 'JJ /to 
L 70 /() - - \ $' /SZ> /, :to JJ /5l!J 

L. 3m L - - .:?.() l._ i / 50 /0 II 7?~ 

,L ~ AI ao L I 
~ /I) L 3o - - - I -r-- -1- ·' -

L /()XJ AI ..<:'5- I L.. -<ao ~ AI 70 - - - ~ -
L_ .:2a;i /:J- - - /6- · L - I -

I .:uo .:-Zo 'JJ /50 
L so 10 - - I /s- I L I -<~ xo Af ;G) - I -

L S~:; LCJ - - I /0 j L - j - /.SO c1o ;J /CO 
I ,L /{)O . . ~ - -- /Q- i L - ! - ~ ;zo rA/ /0') 

l 70 /0 - - /5' I L 
------1- - ! - /50 Jo AI ;Oo 

1._ 70 /~ - - I /S ! L - ! - /::>0 /.~ ~v 3X) 
i L l.ta> /0 - - ;S i L, - ! - f(t:Q 3t> 't. ~Z> 

j L SCD L - - ;¢ : L - i - ~- /o L 70 
\ I L 70 L. /.5' ~ ~ i 2 tZJ 30 A.} ..<co - - - I -

' L "'Co AI c /0 . L ! 2co /D 'it/ 8o - ! I - I -

( oe>::J _10 . - - L_S ' L I I :?.~)a :20 jJ /()0 . - i - i -
L oztl / () - - /tJ L i - j - ;l.OJ /S' "~' /t) 

~ 
.,-

L 70 /o ~v- /0 / L /.::1) !\,j i/ ps- ~'V /a> , - - - - .. I 

I - - -. -L_ I 
-

or gr eater t han va lue shotvn. N=Not de tected at limi t of de t ec t ion, or ~ t value shown. 
L=De tected , but below l imit o f determ in~tion , or below value 

3 shown. 24 
*• Usual l imits of determina t ions do not a pply due t o use of 

d iltition techn:toue. 



I 
I 

' 

FIL'1 ~0 . .2-//~-e 
REPORT ~0 .1//V)-/ (){) 6 

TAG :\0 . FIELD ~0. 

1 iII . I )1/-1 
2 JJ3. ~_H-?53 

3 ;{SU 114 
4 /..:>~ II~ 
5 .::J ' (_ ---.... { 111,. 
6 &..s/ l'! Ill 
7 ~ )18 

SE~!IQ!] . .\..'>l!ITATI\-r SPECTROGRAPHIC ANALYSIS - FIELD SERVI CES SECTION 

6 Step D. C. Arc REQUESTED BY ?, /.?OW£¥' 

( 

DATE 16./~ 
S!!EET #1 

. 
Fe% Hg7, CaJ, Ti'7. Hn Ag As Au B Ba Be Bi Cd Co Cr ( !J 

. . - ~-

/LJ - ~ '1 11 /d;JO N f\l II L .).50 A( AI 'Ill 50 2a:J /to 
7 c2- ,3 ,.:) 67:0 / I I 6""0 :7?0 L / / ~ ?A:J 7C? 
0 3 ,3 ,i/- 6?JJ I I 3o ~ L I 

I !'0 3t:eo ~0 ··- --- 1--·-· . 

7 a:_ ,.2. t7 d[X) 1/~Q 6'?X> I \ .3o Soo 70 
s 3 .3 1,2,. >?to 1 6l) ,j~ L \ \ 3? /tW 6Z) 

7 .,.2_ I;;;_ .3 a:o \ ?~ ~ L .:<o .7~ 70 . . 

7 3 ,3 7t' L .:0 7&e ~Sf '3' t¢0 \ \ ~ _6_?1 -if·-1-----' _ ., __ - --- -- -30- ·-···- - --
8 t,.,. _. (\~ ·II c, 6- 3 • ..:2... .~ :?a:> \ 20 /~ I ,:u; --~ /~o 
9 

10 

11 
-
12 

13 

14 

15 

16 

17 

18 
19 

20 

21 

22 
23 

24 

C,GO ''\: /'2.0 3 ..:) ,OJ_ .6/ _.W 10 /II AI I so 
? t / Q_; n_/ 6- 3 ,:z .7 ~ '?& 6~ L. . / .::co 
~~.2_ ~ (2:L a .:5 ·3 ,Is- 74> I .<D ~~ '- I 3:? 
f.. t:>3 ,J l2~ .~ 3 , .:2- ,,:;- 7m 70 7a::> J.... 3o 
{,~y \J L<A- 6 6._ ,;L, ,o3 ..!>C:O I /o ;to AI I .:b 
&d-_, \\) h:{ .:3 c:r - c2.. ,/S' 7«:> I .20 /~ /1./ 3::::> 
/.{,C 

'-' 

7 3 .~ I I 1 I c2.t) lbC:J J..t 3o )'2.~ ~ 

~~7 1.1 5 cZ. ~IS ,;;t... ~- I I 
00 ~ L I ..:<D 

C. 6f ..5" oZ.,. ./6 ,3 7a> I 5D IM L I l .:<o 21'> 

~~c; tzq s ..3 1.:2..- ,:3 /a::> 70 7~ L :{o 

t, ft? I~() 
.::;- oZ.. ~::> ,3 7a:2. "70 700 L ~0 

0 1/ l3_ I .6- ~ //S"" J.:r 7t!O 71"l 7~ L \ ,.<o 

' 12-. n Q .,z_ ' I 3 ,.t)- 7a7 /a ?tO L -<o 
1 13 3~ ..:> oz. I c;)._ ,3 7&t? 70 7~ L -<'.0 
1774 .34 s- cZ. ,;;_ ·.3 7t'O "V ~ v '\1/ 70 7~ (..... ( ~ l ~0 

! 
RE>l\R~S: Fe, Mg , Ca , and Ti r eported i n%, a ll other elements reported in ppm. Results a re reported in the 

series 1, 0. 7, 0.5, 0.3, 0 .2, 0.15, 0.1, etc. 

/S?b /0 
7CC -~ 

/SZJo ;;:_a 
/«'XJ so 
-Jt«> /(J 

/62() 3:? 
~ ~ 
)$(}0 6V 
6(b so 
50 dV 
~ 7~ 
~ v~ 
/.@ 70 

.~tJ?Z> ?a 
3Co . 70 

l 

244 



\ 

FI L}! :\0 .' c2- ;)' :2. -£. 
REPORT ~0 . //hJ - /(}~ ~ ANALYST V, /J?O/rJO,Kfi. Sheet ff2 

----------~----------~------~~-----r----·------r-~~----~--~~--~----~~-.----~---;-----,----,---~-----

TAG :-:;) . ?ELD t\0 . La rlo ~;~ Ni Pb Pd l Pt Sb s c Sn I s r TeJ I' v---1--______!_!___+------'-------+~:.!_j..._~ 

ll /II '. u/-1 N AI L 7() L - - N 3o JJ. lfla) -T- )t'0~-'-----4 
2 La lf' - .{,S3 11~ · L / L ~-co ·;s - - / /a 7 111 - I - ~oo~-1--+~-f--,£-¥-+~ 
3 r ~1/ l 14 L I L 3c;o '- - - I /o I AI . - I - ).f)7) 

~~--+-:--=----l----.£l~-=-=-
!; 

5 
/S5" 11 ~ Z6 ~- j f?._ 1_~-v 1S - - ot.o j_ - ! - 3a:::> __ · t---t-~~~~~~ 
/...)-z. 11ta ~a \ L .m /!~ - - /o , /66 - 1 - ..zeo-=--~-+--4----=--l---=---l---P-<1~~ 

6 t, 57 ~ 117 L \ I 0 /6-iJ /o - - \ . /o \ AI - i - .!a? 
:.......t---1--~~--==~~ 

7 ~-g I"- I 18 Ul \ L .2a:) /b- - - /.:5- \ 'L - I - ~-------+--1----"'~.,L-¥---+-~ 
8 r~ S7' ~ uq ;../ L ~ L - - · / o \ 111 -1 - /SD 

'--1---\--+--.-t---~~-----~--

9 ~ 6o I..."Q )'2-o .# L /11«J ,11/ - - _'7. ___ t- -4- --=- i __ -:.~ _-$"0, __ --·-
l o ~ 0/ (L I '2/ ;/.0 I 0 /00 ..2~ - - /0 L _ , _ 2C0.-11--+-t-=-=---I-L-+--~::!::... 
u /-6.2- 'Z~ ru L I 1- la>o L - - 1 o N - I - IS? 

----i-4-----=~-L/---+--!~ 

12 ;; cO 3 ~ l?-\ ,ZC) I 0 ~ /0 - - ~ L - i - ~-___._--+-+-=~-=='---ht-t.JJ.-
13 & W ;; 124 Ill L /Oa:J AI - - 7 l A/ - ! - £? 

t 65 ( (j I 1.{ 111 1 z- ;a; L - - / o J 1 ~z -, - / t()___._-+-+-------+--J...+----1-..LZ.-
-- · ---t---

~ 4 

15 ~ ~ t '0 ) 2.(_ f jj 1._ 7P~ L - - 7 I l AI - i - /SO -~---+--=-===---+--.(...¥__-+-=--=-
~ 6 li t1 JL.tl lr! \ ;o 1/02' ;o - - j /o : L - ! - -'tD-l- ~---*---~:::::.:::::_--j-.,L4----+~ 
~7- ?tLP8" ~2A M \ l;o Ia? ff - - I /.s- :ao - 1

- :tco--h-+-=-'::::____;----4+-f--J~ 
~ 8 /, ;;.~ ! 1"2<1 co?.o \ )[) ~CJO /~ - - ./S 'Ji:Jo - l - 7..?0~-+-=-=-=-4--=--!---<!~ 
19 !v1 () 1 3rO I ;z 0 I /0 II~ ~ - - /,5' i /a> - j - $00~· 1+--+--=----=----t-----==-,..--~~ 
20 ~'111 t ~I 1.<" \ I L VCit> .zo 0 - ;;!() \ ! /00 -1 - b ..:21) 
21 
+---~~----~-+---+-+~~~~~~~~~~--

~ 2 - -

23 

24 - ' - J 

RE~~RKS: G = Greate r than 10%, or greEter than value sho\vn. N=Not detected at limit of detection, or at value shown. 
H = Inte rfe r ence L=Detected, but belo\.J l imit of determin;lt ion, or below value 245 
- = Not lookea : for. shown. 

*• Usual limits of determinations do not apply due to use of 
rlil n ~;f"'\n t- e>f'hM T "'"'n t:s 





FI~I ~:0 . .J - , 9 f: \. 
REPO::\:' :\0. i;',m-/t7!17~ ANALYST ..J£;c,ey ).10/~f.:'A-

7 Sheet if2 

: .:.G no . :' ~ELD l\0 . La :lo -~---·~ Pb I Pdl Ptl Sb I Sc I Sn I Sc I.J ,. I V I :-! I Y I Zn I z, t\'b ,, . 
·' l 

t----'---1...-p•r-t-..:;.__=.--+-+-T-- l ?&_. --
'Xo /50 

3 - : - /CO 6~ 

!. - . - ~ 

- - ..:<0 

6 - - .5CD 3'o 
7 7m __ .so 
8 , laO ,-i) tH-i---·ta;- --1--~~~ < -l-,&X) \ 70 . .s:b 9 Ill/ k!VJo:> AI- .:_ _- -.. h -· .:fP._. . . /~0 - . - ~ ..?~ /.SC> 

10 Af 5-a.?U) J11 _ _ · 3o /11 _ : _ I !l.oo Se> J,l 3o 
111 hr?'lq_[_~_" l l'.! l \ l Ill l~f');l -1- 1 I l3o I I I ;t/ 1-: -l;(oo l f IN I 1.1 lci2o 
12 - - ' 30 
u - - !2.o :;:. o I 

I ' / ~ 
1... ' - - ..-'-x:J uO 

. ' I J 
lS l jl/ i _ _ 3~ : 020 
16 1 - -·s,-_;z;l--;-_ "':'Co I /oo 
17 ~ 9'~ i -<2 l // I/ ! /1 ~~~ I AI I -I -II I 3a II /so ; -

1 

-1 7X> It ] tfo ! ·;,; I /.:SZJ 
18' ~9/ S3 i .2D I I Jo j()O I /6;- r -I\ l Jon 1\ rX£)'J i - -I~ If-- I ~0 -~ I )S?) 

19 £f..Z i ~ ~4 .t>~ ' '1~ !/ael /6- I - _ 1 Zo 1 l/60 ! _: _ oto \ ~-o /1 ~I)() 
28 ~f.~". I .lJ...J i~ (J,) ~~ VOO &O ! o - 67:; •.:::::rJ ! _ ' _ 3~o i 70 Al /6?5 
2~ ? ??/ . ~ .{I- ; ~ 0 · \ ...LQ_j/:;?5 /() i - - i ~-'? ~- _\ . ·/C)() - - :;?/'(; \ S'o }./ cZOo 
22 £'7~ ~ 5.7 1 N \ 1 /0 :/~~ ;zo I - - i l i .:20 f T 1/oo . -. -1 .:&J 1 1 3o ; 1'1 1.)5Z) 1 

23 h9~ I "'" ~e ! il I "VI L !3oa I fJ/ 1-1 -1\l/ l ~o 1\V l3cb 1- : - l .?cv 1\b' I .lo-TI loo I 
24 

RP.!.-\H.KS: G = Gr eater than 10~ , or gr~at~: than value shown. 
H = Inte rference 
- = ~ot looked for. 

~-- ! _ j I c l ! 7 

N=Not detec t~ d at limit of ~e tection, or at value shown . 
L=Dctccted, but lwl01.1 limit of determina t ion, or hel01.1 vc~lu c 

shown. 
*• Usual limits of determinations do not apply due to 11sc of 

dilation tcchn j ~11e. 
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( 
SE:HQU.-\i\TinTIVE SPECTROGRAPHIC ANALYSIS - FIELD SERVICES SECTION 

FI ~l :\0. r.2 - s-o ,c 
REPORT :\0 #4!-/..' 0 ({, 

- -------- --- -- -

T.-\G :\0 . - .--!) '\0 I ~. :- .. :.. _ ~ . r e /:: 

___!_ I I . ):/-_L_ /S 
----· -+--· - .. - -

2 ~I _H.-_~ 'f 'J J__ ~j_ _ /_ tJ _ ---:--:-
3 ,9? bO ICZ_ 
-+ 

(:- '77 "' ;0 
5 70 t) (.. 1..- j_[) 
6 ?.~"~/ . (, 3 10 
7 7tJ2 (,4 / -

:-lg', Ca% Ti/, 

~ t!_()_ ...:!.2 '-

/0 7 L3_ 
2_ ~ r-.3_ __ 

3 3 -.,~ 
0 J,S .3 
/0 J~S .'? 

,? 

6 Step D. C. Arc REQUESTED BY R 82e..,~ ./../ 

Mn Ag As Au B Ba Be Bi Cd Co 

A! Jl! 
.. ··.- --·- ·-

AI AI ;/ ;")tV ;./ /0 ~() .5CJ 
I 7- / Al .I.Sr::.D 7rJ 7P__ / / 7l) 

I --~· I /£~ lr-_ 
I J~O :JbO _z~-I 

f-- ' . 
_,_ --- --

jj?t) ~Q /XC '- 30 I --- 7tV L / .5W ~ ;CJO 30 
IJSco I JCJ{) SOo L /t'O - - -- --c.. .. 

IISC6 \ ' L. 3D 

( 
DATE/c:J,k ~ ~ 

s ;!EET Ill 

Cr Cu 
.. 

;u;o ;.:XJ 
/..xb ;50 
/~ ;a_O 

'?cJO /SZ 
7tl~ /.0 

3tC() ..2._0 
. -':") 

~~ ~ ,s J:[q l@~ --- _.:,~~- !a2.._ --8 7/' 3 {,~ J£ o- ~~ ,z V.S7il> \ \ /SO laD I 3? 
9 ?o¥ (.(p I _/.") /0 /, 6 , :; ISOJ \ ' /tO loW ;J \ /~0 1 

10 7~S"' (,7 JD 6 - I ,.:) Jo(JI') \ f /CJO 1/L?~ L 3CJ 
11 7C.6 &.8 /0 .0 ,'J ,3 J!XrJ ' I 7o ~,:) ~ 3o I 

1-
12 /o 7 M /0 6- "' 7. /6-z::tJ i j~?; /aD I 1 So ,..;:; 

'7 I II I 
. 

13 70? ID3 /..'5"' J I 7 ;.:itb ./Ol) 710 7o 
14 <-; 

:3 I ~:J.. ,7 I Jc>:O ) I so 7CJCI It'! /l> /_~ ~~ ;~a 
15 7/0 ,i 7) /0- 7 I c I ISX /Cb 1.1').?1> L ·I so 

"E; 7 z_.. - ,j ! 
---

i 16 7// 10 ~ 10- ~ 70 /tt' L 6?J 
17 

7/.2' 1.3 /.") ...-- .., ,...- 7 1.:51):) I JSV Jt£1) J ...5V 
18' ,7/3 71/ .IS ---..,- - I 1¢"2» I l /60 LW. J..:> -t --{) 
19 

7/~ ~~ /S s , ?, .:J- /~'a:> \ I I JoV 7MJ \ so 
20 7/J 1b )0 6 ;,.:;- s / 600 \ I \ /~0 J()CI) L 

-, 
~~o 

21 7/, ..... , L_S /;J 17 ,.;;.. J-6'0~ I ;?() J0 L /06 
LL I 7/7' 7g '~~- ' /I.J ' ;~s-· ,._3 './..50:/ 8o 3()!) J\1 \ ?0 
23 7/J 7Cf - ...3 .3 ,s 6W ~ 'V \If ;ao IS'a? L v \1/ ;{__tJ /..::; 
24 I 

--- - -- - --

REYu\RKS : Fe, :1g , Ca, <lod Ti reported in% , all other elements rc:->orted in ppm. Results are reported in the 
se r ies 1, 0 . 7, 0.5, 0 . 3, 0.2, 0 . 15, 0.1, etc. 

~7:(; ;~-o 

.2J~J 7o 
?CO /()0 

zco 70 
~ /(JO 

~to 100 

~ 7.J 
ISW /O(J 

1..?70 ,..-rr> 
7CJD I ){;() 

7c-o /.!;'?J 

7t>CJ J!JO 
I 

:> -z:o i/ t?O 

k-.qS:~~ 3o 
&::G~) 3o 
ooo · ?d 

- --- - i 
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_\ ......-;;>'> ~ 
FI L': :;o . ,< - ...J '-" -

\._ 

R:: rc:;_-:- ~o . H /»-"' /' o <:;; ANALYST 'JL£/?Y ,fi'J?l'o:::.fi:-1. Sheet 112 

I
I - ~c: - I ::- ;:-LD \0 1 ---~-- --,-- ~-~---- · - - I I I I . 

~ -· ,,o . I . - - · . • ,a .lo Nb \1 Pb Pd Pt Sb Sc Sn Sr j -:-,1 ,. V .. ; ' 
I 

Zr 

1! · I /t/-/ 1JL AI L ?o __ L - - ;./ Lsn Ji gpo ! -1- 506 ;J 3o N /@~--
21A~ H-e.'? 7 .$1 /1/ "' 1 ;__ ...,~co AI - - / 3 tJ I .<(:;o · - ' - 3co / /s- I 67; 

~3 ?./?.? GO Jl/ 1\:' L ooJ L - - I 3o I /bo. - ; - 2m tX 0 I /CI../ 

!t I 6 '19 I (./ 30 _AJ: ____ L __ ?D /__/) - - so h - · - 3a? .P.o /CO 
- ! ' j ?.-A.-) I 7 oo t. z.., !<O /'! I 0 /Q1)_ ~/6 - - '30 ;?DQ - - ..;;vu \ Bo 1 /S!J 
5 7() I iD3 II/ 'AI / )/ c2U:P. J\1 - -. \ ;;<.a /a? - - Rto \ /S \ 7~ 
7 ? ?7 ,.7 i ~ 4 J I) II / 0 §D ,2_./) - - \ 36 \ /\/ - - Q21j \ 3D \ 32? 

8 7v3 ; r~s-' 67J 11/ /6- /txJ ~-~----=-- --'t· ~--·-· _1_ __ /1/_ - -~- -~ ?"'?O ?~ \ 7a:> 
9 7 o ~ · • ~, ) I .AI L .?~ _; ~ _ : _:_ _ _ _ ~- _ \ j~ : ; : I~ _ _ _ __ :: _ ~: 

111 /"v& 1 ,? I ·A; l :A/- Iz-Hl/C>a I ;~_Ll -I [Go l i l AI l- : -!;<a;:; I I 1 /v-, 1 I/~" 
j ! ff ..- 1 ~ - -.., --~ ----- -~-- ----- ·r I ~ ~ 
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SDliQU:\~TITt\TI\'E SPECTROGRAPHIC ANALYSIS - FIELD SERVICES SECTION 
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REMARKS: Fe, Hg, Ca, nnd Ti reported in%, all other elements reported in ppm. Results are reported in the 
series l, 0.7, 0.5, 0 . 3, 0.2, 0 . 15 , 0.1, etc. 
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REMnRKS : Fe, Mg , Ca, and Ti reported in%, a ll other elements r eporte d in ppm. Resul t s a re reported in the 
s e r ies 1, 0 . 7, 0 . 5 , 0 . 3, 0.2, 0.15, 0.1, etc. 
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9 83C, I \ J (, (SU 3 I ,o7 , 3 / dY/ JJ /,()/') l?a> L 
0 ~3 > vt__.. _.)V' -<\ IO I ..3 I , ..3 ,3 '/'a? A7 ,o:J 7ti0 J 
1 83g l 01.-- o2, J ,I ,3 / ::J-n II /:/0 /a) I 

l 2 839 13~ 3 I , ;:;... ·3 -;:;(X) Af c"":>"Z? 3CJO L. I 
l3 ?. 'f-0 3J.. ~- j,S 13 ~ 1 ~~.) 11 1 7 0 6lJO I 1 
14 37 5 ;z ..., - / tiD Jt! I /~0 '/fz) L I I ~ 4 / , ....;; --=> 
15 h.'-1- ). ~v I I) 3g -....., /.u_, ~ 

I ._J , s:' /dA? /J I 7tJ 52Q:.? L 
I 
! I 

16 S<f-3 u ~'(JI \ 1~ 7 ? ),,j- ,-5- !6W AI I 7!-') :?oo L I 
l 7 214- J {\\) d o , 3 ),~ ,3 ,.:5 /0'» Ill I 72' .OC(/ L I I 
18 f 1S' \ 4( -:::;- ),$' , ;;, .3 /@ ·;/ 7?' /l"lj I_ 

-
19 '?1G 4'2- 3 ~ . ... ~ ,3 /~ .AI 7.0 6Z'f:) '-
20 Y1 7 43 3 )AS ,.:2- 13 tZi/ J..l ?t) ~ L, 
21 '? 1 8 iiCIDt..}J /' l.. L. v- 7 ,3 ·3 /OW l ~7/ ' 70 .?oo L 
!. 2 ' ~11 

I ....tt'- .( -z.;, ; / ?J ~1/o)' , 3 ' ,61 i/ca?" nl ;:::cJ !.-s-o AI \ -

23 8so \.)IV L '74. /.6- k:#(to) , ._5-
I I V6!V /)7 

"" 
I/ ."' 17 V-6 _;c;l.? Jj ~ ~ 
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j 
, 

24 
·-

c , I 

DATE /~~k 
SHEET #1 

Co Cr Cu 
.. 

IJ?) ~ IJ5tJ 
!0 /"a' 7CJ 
X> - - --- ?co /5tJ 
3o ~ /a? 
.;:20 -~W 70 
.::b 7a? 6Z) 

c:0 ~ &_ - -
3:::> 620 2..0 

c2CJ 
, 
./~ £ o 

::l<J :?a> 3o 
/0 ./60 ,2[) 

_;s- /o.? ;<.o 

,;;;c /SZJ /tx> 
M ,1£0 _go 
.... ?o ).5() ;;:(_() 

&J I~ .3o 
;70 ~z:; 3o 
3 o ./671 ~ 
2eJ c2Cn :5Z3 
3t? II~ 1oZD 
6?/ lk>zo :so 
/~ Q""~)" s-
J~{) ~t;at:\i a-2/) ) •J.c ' 

l 
REMARKS: Fe , Mg , Ca , a~d Ti repor ted in%, all o t her e l eme nt s reported i n ppm. Result s a re repor ted in t he 

s e r ies l, 0. 7 , 0 . 5 , 0 . 3 , 0 . 2, 0 . 15, 0 . 1, e t c . 
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RE PO:\ 7 :\'0 . H 1)1 - i 0 0 b ANAL YST </~.__Rf'/dv?M/:'4-

/ Shee t #2 

J:"_:_c n o . ? E LD l\0 . L• I >to I "b~:--~ Pb I Pdl Pt l Sb I So I Sn I S; I •• 1 ,, I V I \·! I Y I Zn I z, ' 
1 I • .1 If' ~J ... I ;1/ IV L 7J ;( - - II 3? JJ ;La) I _, __ 1-'170 AI 17 A/ /atJ~-
2 P iH · r ~ q I ~4 1 

/ / / L ;[){) ; lJ - - I :<__o / ;60 · - · - 3oo / :'o N /t:t/ 
3 !' :?.Ct t..:s' j(l I A) .!;7) :ZtJ - - I 3o I oCO- - : - Ja::; :;"o J./JD /.S-;:} 

4 F 3 I I _-;; u. jt/ L 6'0 . L - - 3:-J -W - . - :?co i :Zti N ./..50 
5 e 3 -;l ~ <a I /'J - -- ··;:;-· 6V ~~ - - ..2tJ ~o - - 2 £)0 \ Lo )/ 7?J 
6 ~s 3 ~ c,B 11/ \ ;_ ~ ,r - - · \ so \ Jl.OO - · - ~_a; 1 /.s- ;,; ~ 
7 ~ 3 '-f ~ J c,q J/ \ L 7 o ";I - - 1 :Lo _l /CO I - : - ZXJ \ / s i / ~z; 
8 - - . -- --\)JOn-- -- _ :_~]/6-b ,- /5 /:50 
9 - ----- -· _.?.:_o___ . ..,. 'L -. -l~sa . \ --- _;5' i /-.s?Y 

10 - I ~f) - : - l/..sV t ~ t> L e2.a; 
n l 9.32 I (tol- l L I I I L 17?) 1 '- 1-1-1 I lcZo I fl Al l - f -l oz.~ l l 1--<o I L iZ(}) 
12 r 9 - . -
13 3 '-10 _ : _ 

~~-----+-~+-~~--~--~~~ 

14 ~ 'I I : - - .ZOO 
15 'C'-1;;.. 1 .LJL I _ · _ /::>0 
16 ?; t/ 3 3o T ' L -r-i--- 7&-'l 

17 ' e u" t'C I~ D i /1/ II I ; o Gv l ;o I -I -I/ I~ II : /)/ ! - ' -1 ~~ill I ,(-c 1111 l/ -.5-o 
1s·1 ctf:- : 1 4( i L 11 , /0 ! 7" 1 1.s' : -I -II r ~6 1 r : ·L : - : - 1 J")o 1 ~ I .. Jt) 1 ·AI l.k?o 
19 o.1() I _ ! _ ~() ~ /SCi 
28 , L ' , -;·:v ' / -:>{/ - -

J. - --+-- =' "'·-----iH---t~~~t--t---

21 1 CZO \~- - !~o:? /SV , 
--?-? ~-- - - ~ ~ I 
-- 1/0 .. . - . - i/a/ ' IN I 

23 1 2s-o 1 p - ( tA! A/ If I';;; ~I ~i 1-1 -IV l..o-1 --il"l IV 1-:- V6o l~i/ l'L I Jl lio I 
24 l ~, -u I ~ I I I I TT-f-~ I I f I I 'l - l I I I I : 

RE~4..-\.~KS: G = Greater than 10~, or greate~ than value shown . 
H = Intcrfere~ce 
- = ~ot looke d : for. 

N=No t de t ec t ed 3 t limi t of detection, or a t value shown. 
L=Detected , hut hPlO\v lilllit of determina t ion , or 1-tel0\v v..tlu ~ 

shown . 
*• Usual limi ts of determinations do not app l y due to use of 

dilation tcchn~ que. 
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~ \ SH!IQUANTITATI VE SPECTROGRIIPHIC ANALYSIS - FIELD SERVICES SECTION 

FIU1 NO . ;2 - s- 7 ;::: 
REPORT l\0 /1/Ji - / OCJ ~ 

6 Step D. c. Arc REQUESTED BY R. 13 0U.J£(\/ 

V,G l\0 . ?ELD NO . Fe';!, Hglo Cal, Ti% Mn Ag As Au B Ba Be Bi Cd Co 

/11. JJ/ 
·---·-- ~ ~-·· --

;:; AI i fl!ffl tf/~( __.b- 0 _L_o ·7 /6'ZV }./ /0 /..JU AI $) 
- -- -·- -

/ I / /V ( ·; 2 fd.!!f:!S~_ f--- ~ /0 /0 ~-- _,3 /?:::t/ o'"D /00 / a/ 
3 

--'~-

I I j -- --~- -~--- /i? s J_ (;;.., &W_ ,A'"?'-. -;;? _;.:/__ ~ - 7 ?.L -~---.,) ...._ -- 1------ f---.-- -'f---·· . ..:Yd. -----
j_ 4 f)-3 '2.~ 7 7 ),~- ~3 )$ 67) 3oO 7() 

6-R . 3 \ 
-- r---· t 

5 "-- L{ 6- ...::) ,S 7aJ \ zo 3:::o 4-. ~ 6 ..;, 
. 6 rs-s 2A 3 C2.- -;.:;: .3 /@ ., 

/.CO 3z> _ L \ 3Ci ' · / 
7 gsr,. f~ J-D 3 ,:..,- < 13 ; tl» \ \ 70 -~- L_ 

. . \ .. 'So v I.._) 
·-- . ~~ - ·-~ -.-

8 tS'/ I~ .ZI /0 /0 3 ·7 /6!» 1 \ 7.0 3Q;, L \ ?o 
9 f.s-~ ch 31- I s- .;2- ,3 .s- /@_ //J{) /to- L :(t:J 

10 f S 'l _<(\ .$~ 7 ~ .. ,3 ,,j- 70? >d.P 71'2'? '- J_t) 
11 .J 7 .:2.. ,3 .~ JttJ) I 7tJ "3~0 L ~0 ?6() ,-::: 34 
12 5'6 1 ~ ~ /s- 7 17 ~3 ~-;m VJ ..5a) f./ 1 70 I 0 I 
13 ?62 

v 
3l /0 ·~- /2 Lo / Cl2/ I I / 525 ~ L I l ?a -.....,/ 

14 P,~J 37 /0 7 ? ,..::;- /.?:J:J I - I I /0? ~ AI I I ...._<;"{) _:; 
"· 

15 t~f 3¥ --/ -.::;; /o l;~s- ,;!_, l't{l_/ 3o /oo if I 1 ,.) ()(} 

16 g~s- Jq s c2.. ,3 ,.3 /{)0!) -~ v /c:B om t I! 3b 
17 fh b I 4o 7 3 ,3 .,;2. 7a7 .7 I 

/v:J 7cn L i .S?/ i 
18 P6 7 4 ( / i) /o 13 , /..::;- / CCO }1/ 0?) .Za;, AI \ /00 
19 f'6g 47.- -.6- ~ ,,;}__ .3 ...._"'i:)) At \ /&J 6Zb L · .,91) -

j/ }/_ \ \ 20 P6f 43 ~- /Z) 3 ,3 /~ / 0 ~ '70 \ 
I 21 f 7 0 44. 0 t9- ,;2 ,3 ,-GO I AI 0 . . ?V .~ ... ... ;;/ . " J \ !:20 

'1.2 ' g7/ ' 4{ : /0 . .3 : . 7 ' ,::) ·~ I PI / CO oo.J I 1 3CJ . 
23 

24 

f77,t_ 4L /0 7 t;;;J 
"-" ,3 /%~? AI 'V ,v ou 3m L_ . ~ ~ / ~/ sv 

I 
REMARKS: Fe, Mg , Ca , <l7td Ti reported in':'lo, all other e l ements report e d i n ppm. Results are reported in the 

se r ies 1, 0 . 7 , 0 .5, 0 .3, 0 .2, 0.15 , 0 .1, etc . 

( I .I 

DATE /0/..z 5/' k 
Sl-!EET 111 

Cr Cu 
... 
_20,7 /:.>"V 

3a:o ~ 
,;;oz) cZd 
_, 

.::a.:D 3o 
/~ 3o 
.?co 3o 

3o ~~~-
-~----

5atJ //50 

167) 50 
?~.D. 07) 

.?a:o 
_, 
..:x; 

r l \ uri$_;} .")'ZJ 

l2")'Y) 70 
-'5{1;o <.._.,/, ' au 
:5o;o 3c 
[/;W -~ 
M~JI -.:::,7) 

~~) <20 

7m so 
~~~ 70 
oct? :3o 

=-7a? /CO 
~~ - 36 

J · -
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FIL:i ~:o . .J -S / P \ ' 

R E: PO:\ : ~0 . t/ rn- I 0 0 (. ANALYST TE£/2 t /'&OlZb~ 
I Sheet 112 

. ·-.,--...--· .. --
l -. G I ---T D :\0 La j - I 

.: ~-- .. no . , : !. :. 4,; • • ~lo Nb ~i Pb Pd Pt Sb Sc Sn Sr I o C. 
,. v \·? y Zn i Zr 

l I "II w -1 AI )./ N ~- _Lj/ AI _ o"ZJ AI _3.: ! "-')77) A/ ~ AI /c£2_ - - ~-- -

/ JV '/ I ;t/ i_ , _ I ')/ --
2 ,t:J ti-I · S~I ~ 11/ f./ -~CO - - 3o c<CO ~ 7Zl 
3 

/ i I IV /6U::J N_ I 3o I )./ /6!) I ;o- It! 7t7 ~S:J _LI,a f.. I - - - I -

4 ~S"3 J.~1 AI _}./ /W ' j - - 36 If - ' - ;;Jcc ;}() IJ /t)(/ /L 

!'/ 
1-t-----

/.{/ AI AI s ~~l.f _')_){ \ 11 .2C() ~ \ - - 3ci.J /5" /Cr/ _11_ 

6 t?s-s "~ A.! 111 A.ZI lv \ ;;(_0 ;_ I 

,2~.) \ 2o AI /5CI 
7 ~ s-c. bo /i/ ;l /67J AI ' /:s- N I ..zoo \ Jt:) }./ /00 - - - -

c-" AI \ AI L ' 3o JJ 8 ~57 ~I A ' J~ 3o ' ;gQ_ /50 - - -- --r----:..-- ~-- ·---- - -- ----
9 ~_$"6 f<tv ~1 L_ Ill ?t' jO_ __ - - 2o : --- !}( - - ?Do _Ole? ,¥ l2a? 

~ t/ 
--- -·w-••• --- -- . ·--

~'S"Cf ~:, L. 7() L :<..o IN ' 3Q.? :to J/ /SO 10 ' 

ll ~G, o ~ 34 ;( ;!/ /~() Jt! - - ~ tN'. ' ~ CZ-0 ,II/ /6?:> I - ' -
12 g ~ { ~ 3i L_ I> / 

(1r /$CO !J - - 4) ljfl - ' - Sr'TJ ~~- L 7() 

l3 ~~ ;2 I ~ .g(., AI f-- I 1'"a? ' V 3a J I Jt;?a ~ 3:? lV /,g) -A -,- - - - . -
- ;X.< 

~~- 3 I }Jj 
1- - ·- -- --- -- -]--~-- -""-

14 3,( ~- ;1! __ .So ; /#,-? ; - ~ ..:?o 
/ 

/.5'u - ,.i/ 

_// 
1·-

I I I '/II l S s~ '+ I ~~ ~-~ r~ AI Z>o 'di ' ;?(X; !- / 0 60 
T -T~ ~---16 8& s- I Jct L L l; t:XJ J./ - - .:ZD L - I - ZC<J ~ Jl / stJ t 

I 4oi N ! IV i§Q? j_ ,:Z'{) \ : .Ji/ ! 3:o j /3 .-<a? /oZJ 17 g" b 1 - - - . - :.f..-' l 

is ?C., 7 ; :; 41 i Jl N' A.S~.J N I - - / D. ' N' i - ! - ::-Jr:o t 
~ ... - l /0 L 7 0 

g~~ 4Z.. ),j L !lo!J /./ b20 \ . / il - l I ~' c20 L_ /CO 19 \ - - I I - : -

eb? A) \ /'/ IJ~aJ ;/ '0 3C) L ! -
5T-O_ \ ;::20 AI 70 28 4S - I l • : --

<i4l L I \ !_ ;zo · AI - - ~a? /OI 4- /6ZJ ' 21 P ?D i L ' - - l,;zz:> . 
- F--- - - - -

22 I 
I 

4(; ....?r> ~ J !) ' jOt) / 0 ' )_ : - - i..?'t:e>_ 60' L /..5(} I {/ 7 f i - - ' 3 o 
23 1? 7~ ! 4{.. 1 L "\ /" ,. N' !3co L_ - - ""~v )1) /" \l /II - ! - 3'00 ' v .20 L_ 70 
~4 1 l I I • I I -I - J i ! - -

RP'_-\..1\KS: C = Gre~ter than 10%, or greate~ t han va lue shown. 
H = Intc r fere~ce 
- = ~ot l ooked for . 

> 

N=No t detec t e d a t l i mit of de tection, or a t value sh0wn. 
L=De tected, hut lw l 01v li mit of determinati on , or he l 0\-l v;-lluc

2 
,.. 

shown. · 63 
*• Usual limits of determinations do not apply due to usc of 

dilation t C'chn j que , • 



1\._ 

Frill NO . ;/ - S B F 

\ 

DATE/t/47"k 
SE>HQUAl\TITt\TIVE SPECTROGRAPHI C ANALYSI S - FIELD SERVI CES SECTION 

6 Step D. c. Arc REQUESTED BY R. BowC /1/ 
REPORT K O /T /1'/-/ 00 (;; SHEET # l 

T.-\G :\0 . I ?:!.::::LD ~0 . - Of Ng% Ca'lo Ti% Mn Ag As Au B Ba Be Bi Cd Co Cr Cu r e ,:: 

/\I AI Lf 
. - ~·-

;( fl 1/ 
--

l fi"JI /{/- ! .La __ -~ --7- .:::,- / Q:b L /S~ 5D ~:J }_:;.7) I - s- 7- I ( · ; 2 11. I_H -.f. 7 J ____518_ 
-:;. ;,~- l'_,;z ,3 )0-ZJ !OD 7co 3o /6?! 0 "-" 

3 --
LJL I /_ __ . 1--: I [7!; 44 3 /,.:::.- ~-3_ 13 ~!tJAJ /to 61:0 L ~ () ~20..) so "·- ----- hf----- - --- ·z- r------

~ 9.75'" ~ ~6 ~ "")" o:; ,;;z ,.s-- Jdth J/ /Of/ LCO 5o .:a, 7~ 
5 i_ It; fi .:S/ )o_~ I ' C-;2.. 3 67):) AI 70 &v L { \_ /s- /~C> /S 
6 ((77 ,....~ ~1 \.., ·~ /;0- ,.:) - 3 7Cl~ /;/ /Cl -::iZ) I -\· .Qt) :Sbo ;:>t) -----~ -7 €7k' v -.53 7 c2 /,.:J ,3 lLC<Z> ')I 30 ~~ ~~ ~0 6?J /~----~ . - -- --- --'--
8 € 79 rC' ...S4 jz; ~s- ;~S ,.:::>- l.2d7.? -AI .otJ x_,q:; ) ..20 60 ~p 
9 KYO ht> ~ , 7 ft6- ), .J- ,3 /Cl:D )J 3o 7?V L o?c ?ZJ / S'' 

10 t i'l I ~{, 6 - ,;s· J, ~) 13 iCCO ;,; so / 0'0 L .:20 ..3o 20 
ll Fftl .:7 $ / .;' I <5 )$!;)) )/ 1'\J v ~ / 6Z) @; L """ / ~/ ~ 6?J :;?o 
12 I 
l3 - I 
l4 

15 j 
----

16 

17 

18 . 
-

19 

20 

21 I 
u. ' ' : . ' ' 

I . 
23 1 

24 ! - - · -
l_ 

REMPRKS : Fe , Mg , Ca , Dud Ti reported i n%, all o t he r elements reported in ppm. Result s are reported in the 
ser ies 1, 0 . 7, 0 . 5 , 0.3, 0 .2, 0 . 15, 0 . 1 , e tc. 
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} 

:_:.G nv . ?~::LD ;\0 . La ~10 Nb ~i 
I 

Pb I Pd l Ptl Sb I Sc I Sn I Sr I 7c.l :· I V I \·! y 

ll ' 1// I W-I I N'l.]C I 4 12P I HI-I-1 1~11-"00 1 1-1Xo i11>V 2 1'"" -:n< 4-B GOl - L '/CJ /ZJ- - -::; - 1~ i - ' - .??>?30 
3 1 :{ '!~ 4q Al I L 70 L - - I c20 I / 00 - : - ;J;~ 7 L 
4 I q 7.:;- ~ .s'o /1_/ L ;a; L - - :3o L - · - ~-"r \ -?0 L ;co 

--- ·-·- - · l 
5 [ Q 1&. ~ s 1 11 I \ //J ~- _d_ - - /C \ II _- - /"'0 \ /tl !V /v I 
sl q77 1 () .<l /v \ /0 7t1 L - - \ /?O \ ~a; - : - .;3.7; \ c2tl AI / KJ 

7 I ~ 7~ I /, .<\ 3 I /(jf-\T L I w I Jt! I '-1 -I \ 1..< c;? I \ I.~ I -: -I 30::> I I I /64 AI I /~ 

1: ~S l~ !: I ~ t-~Ht-~1 -l\~t:IE 
11 1 g t d- I ~~7 I~!; 1\t..-- 1 L 1-?o I >v 1-1 -f\1/" I/5-IV l£t) I- ! -l .hn l i/ I J5W wtt1 
12 1 1 -~ I I I I I' . I - I - I . I I l . - . -

:~ 1 i I I i --~ t-ttJ I I _ +:j-J-1--I - -

-- - - ---- - I I -+-- -1--------+ I 

15 
16 

17 i I -

18 . j - I - ' : - -
! ; I I I I ' . !I i t - : - I I I I I · I 1 - -

' f • 
19 I . I ! Q - I _L - : - : 

I . ~ I J I 29 I - ' - - ' - - - ' i I ; - 1 ' 
I i -~ -· .... ~--+-21 : : I _ _ . 1 - . - i --r- ! ! I I 

22 I I I 

23 

24 

RE~_-\RKS : 

l I I ! 
1 - 1' - ' 

G = Gr ea t e r than 10'7. , or grea t <:> :- t ha n value shO\m, N=Not de t ec t e d a t limit of detection, or a t value sh0\m. 
H = l!ltcrference L=Detected, h11l he>lo1• li111it of de t ermina t ion , or hel<"tv v..!luc 
- = ~ot l ooked for . shown. 

*• Usua l limi ts of dete r mi nations do not apply due to 11sc of 
di l6 ti o n t 0chni ~ue . 
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?IL'l ~0 . 

REPORT :\0 

( 

/ / 
SE~IQVA~TITATlVE SPECTROGRAPHIC ANALYSIS 

6 St ep D. C. Arc 
FIELD SERVICES SEC: ION 

REQUESTED BY t;. k JFN 
' ( 

/~ATE /~-I$" -I.,<(; 
s::r:c:r f!l 

--~ ,-n r t:"-"'LD '"0 I· '• I v •; c ,, T' CJ "I A I .\ ' B B D I !.--...., -' ~ . • !.::. I ·' • • e ' . . g ' a /o l Jc r n _._g ! ·"'S n.U a :>e I Bi Cd Co Cr Cu 
. . . -.- -+-- · . 

1 I; ,, I J --!:51 -L _:_2 .J5 ',b 1\1 ! N "' L 7U/ 1-S! tJ I IV I L I/.;>--+- --+--
~~--- - s;8I A-tH tgg3 __ r-L--.L - ,') _·.3 __ /::.o c i l 

1 
2.u ?ot) 1... : ~ -

1 
I:J Zo 1.5 

')r..; 

/ () 

3 ~q ! 7 ~ ; . .s '[ __ _:_.L_ __ _ ?6b __ j_ H- _. ~ _ 2o '1o1., __ L_ _ ~ --(---· ; . IS /oo 
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b'D i -- 7 13 . 7 I 3 /tJCJ I I ·-- _L__ .. -:5£> ·-+?..QQ _ _ '::___j ! 20 /:!~ I 

5 (.I I : 7 12. l I '2. ?c-c.- r \ i 2 o Soo 1... ! \ :. /0 Zo D ~ ___ , 
6 I 7 I Jl \ • \ 

/7_ ! i.? I I -z. '/~D ' . I .~D ~- -~ i \ - , I D ---~0. .=......'-+1--

7 c,. 'S I '7 J2 J • '2. 7ou \ f ' 3~.- .?.f:lL ~-- -L--L. __ _L ____ jp _ _ r:.Jo_q_u_ ::J.~- ·---
8 ~~ ~ ,S I ;.~ , 7 ~~ r"oo ! i "? ~"~ soc.1 L i i 1 /0 /S,r, S o 
9 1 ~ BCf o I 7 I? I I I. 2 I ~DD I f l l I 13() I s~.: L ! i I I It:: _ !Joo c !So 

.o 1-,... t, 1 I I 7 I /. 5 I I 5 I . 3 I IJJO I i I I I I 7r I '/oo I L ! \ I · I ? ll I /.s-6 I 7tJ 

-' ~~ ,_X '7 ,- . 3 'S ?oo I ' /o so" c ! ! I . 1'.5 I 76 I ?o I 
. 2 j (,q / .'7 -1~ ,3 '/e;O I ')(.) ?c-o L __ i : J.; S't'> 'l r-

. 3 ~ )u I . 5 1 -IS '3 _<co i ?o S~>o L I : I I /o I /!)t> So 

. 4 \) l I r - '7 I 'I < ' < /.>' u i I ?6 .::-o' L I I - I <'" I 7o I ?,o I 
-5 ~ 1-z...J 7 ? ·) ·3 /tJc.J ( I : /fo :-ch 4 · i {<"/.5'.15 '/(J ! 
~ I I I I . 

~ 6 ;@ I'S , '7 2 · o '7 ~3 lvo ! l r 7o s~n L f __.. 
/.ft:> _'0 

L 
7 fl L. { I '7 l i · 15 . 5 ?rio ! ! ~ '.N ?1'1 c=H=t: ; -. __ ? .o 2oo I ~ 

-r.( 'I 2.. , I , 3 ?~o \ \ h~ ?oo L ! <' .!.:~o I .:-o 
7l.> q e> C> ~.., , ~ 1 (<; 12 t::.ob \ \ . ?o -5'/'or- L - ' ........ _L"_ _ )..)(; 

L8 
L9 .;, 

20 11 · lo 3 · 7 ,5 /:)(; 0 \ \ !tc' ? {)tl 1- 2o 
21 I lj\ {~ I r j 7 13 I , J I t 6 ?ov i r-;,, 17 '1 '-· J..S' 

2 2 1 \ ,q I I l I ' I I --;; ·-1 ?.uf: r, t:'r• :/ L ? .!J 

23 IT ~~ I ') I I I . 2 .2 :;ov 4 v · \ / 3CJ •-?(!) L v y it? 
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