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Introduction 

This report lists th e geochemical dat~ collected during the course 

of a reconnaissance study of compositional variation in the bedrock and 

surficial geologic units exposed i n Missouri and adjoining parts of 

Kansas, Oklahoma, and Arkansas. The Primary objective of the study 

was to ass ess s cale-related components of geochemical variance with a 

viet~T to determining the importance of regional geochemical variation 

in these units (cf. Connor and others, 1972). Geologic evaluation, 

geochemical interpretation and summaries, and sampling designs employed 

in th e collection of most of these data may be found in U.S. Geological 

Survey (1972a- 1972f~ 1973) and Connor and Shackl ette (1975). 

The data are given in 25 tabl es along with a brief description 

of each sample consisting of t he laboratory number, the field number , 

the location by state, by county, by north . latitude and west longitude 

(in degrees , minutes , and seconds) and , where appropriate, the rock 

and formation names . Each table contains the da4a for one unit or 

subunit o f work . The samp les in each table are listed alphabetically 

by state and county. All states are list ed as 2-letter abbreviatio s. 

A field numb er ending in the letter "R" indicates that it is a 

laboratory split of another sample carrying the same number . In 

tables 18, 22-28, the laboratory split ends in the letter "X" rather 

than "R." The letter "D" attached to samples in tabl e 19 indicates 

a duplicate sample t aken in the field . from the same site as a companion 

s ample. 
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Tables 1 and 2 list data for the "granit es"and "rhyolites ," 

respectively, exposed in the St. Francois Mountains . Tables 3, 4, 5, 

and 6 contain data on Paleozoic carbonate rocks by major stratigraphic 

interval . The carbonates of table 20 were collected as part of a 

residuum study (t able 19) and represent the bedrock at each residuum 

locality. Tables 7, 8, 9, and 10 contain data on Paleozoic shale, 

siltstone , and mudstone by maj or stratigraphic interval, and tables 

11, 12, 13, and 14 contain data on Paleozoic sandstone by major 

stratigraphic interval . Table 21, like table 20, contains samples of 

bedrock collec ted as part of the r esiduum study in table 19. Tables 

15 and 16 contain data on chert of Mississippian age and coal of 

Pennsylvanian age, resp ectively . Two studies of residuum and loess 

were undert aken. Samples for preliminary studies in 1970 are listed 

in tables 17 and 19. Samples for the second studies are given in 

tables 18, 22, 23, 24, 25 , 26, and 27. Sample designs used for the 

data in tables 1, 2, 3, 4, 5, 6, 10, 11, 14, 15, 17, 19, 20, and 21 

are described in U.S. Geological Survey (1972c), and designs used 

for data in tables 18, 22 , 23, 24, 25, 26, 27, and 28 are given in 

U.S. Geological ~urvey (1973). 

Analytical results f or 68 constituents are given in each table 

except table 16 (coal ) where only· 65 constituents are reported . A 

great · many determinations are "flagged" by one of six . letters whose 

meaning is: 

N = not detected 

H = interference 
L = less than the lower limit cf determination or stated 

concentra tion 
G = greater than stated on concentration 
B = no data, blank 
T .= trace 
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The letter "N" or "L" preceded by a zero value means that the 

concentration is lower than the analytical limit o£ determination 

(s ee below), not lower than zero. 

A great many elements were determined by a semi-quantitative 

emission spectrographic technique slightly modified from that 

described in Myers , Havens, and Dunton (1961). All such concentrations 

are reported as approximate midpoints of geometric classes belonging 

to the progression 1, 1.5, 2, 3, 5, 7, 10, 15, 20, 30, 50, 70, 100, 

150, •••• As a consequence mu ch of the data in these tables will 

c'ontain only numbers in this progression. In any event, all data in 

these tables should be viewed as containing no more than two significant · 

figures. The analytical methods used are listed in U.S. Geological 

Survey (197 2b , 1972e), and Connor and Shacklette (1975). 

All data are listed by conventional geochemical symbols except 

FET03 (total Fe as Fe2o3), ORG JC C (organic carbon) , and CRBNT C 

(carbonate carbon). Concentrations are reported as percent (%) or 

parts per million (ppm). A constituent ending in "-S" means it was 

determined spectrographically. A constituent ending in "-C" (standing 

for "chemical") indicates methods other than emission spectrography. 

A constituent ending in "/A" means it was determined on an ashed 

sample. All constituents in table 16 (coal) except ASH and SE were 

.determined on an ash basis. Some elements are reported twice, once 

as the element and again as its oxide . This does not mean the oxide 

was converted from the elemental determination, but, r ather ,it reflects 

two different analytical methods. 
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Approximate lo\ver limits (in pprq) o f determination fo r elements 

commonly looked for but rarely if ever detected by emission spectra-

gtaphy in these studies are: 

Ag 0.5 Nd 70 

As 1,000 Pd 2 

Au 20 Pt 50 

Be 1.5 Re 50 

Bi 10 Sb 200 

Cd 50 Sn 10 

Ce 150 Ta 500 

Ge 10 Te 2,000 

Hf 100 Th 200 

In 10 Tl 50 

La 30 u 500 

Li 100 w 100 

Mo 3 Zn 300 

Nb 10 
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TABLE !.--PRE CAMBRIAN INT~USIVE ROCK 
~ " 

L.e3 '<0 . F lfLO ST COU'<TY L.OT L0\10 OESCRIP TI O'I FC1R-1ATI ON 
NO . ,..., 

01513 06 ~O:IPC59 /'10 I RON 37 43 4 0 90 40 5 RUF ORn ~Rh\II TE ~O~PHYR Y 

015JJ:l5 RE!PC 59R /'10 !PO'< 37 43 4 0 90 40 5 BUFORD GRA\IlTE PO~~HY~ Y 
r. 0!51369 RC:!PCnO 110 lk 0 .\1 37 43 40 lJO 40 5 RUFORD ;.RA\I IT E D O~PHY RY 

015 1:1(10 R£! PC4 4 ~· o ,...fi')IS O'I 37 33 40 90 29 ?5 SIL VFR~!N~ G~ANJ T ~ 

0151]07 ;:> ~ JDC3l ,...0 '!~O lSON 3 7 31 so 90 i'l 5 SLli BTClN\1 GRA NITE 
0151)08 "" ~I PCJ8 ~: 0 ,...A OJS ON 37 3S 45 90 25 20 qUJLf.R ~IL L GRA\IIT E 
01513'9 kEJPC40 MO 1-' bD lS0\1 37 35 1.5 90 ?.5 20 AUTLE~ ~ ILL GRli\IITF. 
DbiJ JJ RE!PC45 ~· o MA[l!SON 37 34 45 90 30 20 SIL VfR~INE GRANJTF 
D151319 RC:1PC41 MO Mt> OISON 37 37 0 90 27 0 ~UT L FR ~ILL GRA\I ITE 
01 :.13?. 4 R::1PC39 MD MAO I SON 37 35 45 90 c5 20 RU.TL FR HILL GRA\11 TF. 
D15133 2 RE1PC46 1'0 MA DISON 37 34 45 90 30 20 SILVFR~! NE GRhN ITE 
Dl51334 R:1P C39R 1-.0 M/•0 I S()\1 37 35 45 90 C5 20 AU TL FR HILL GRA\JITE 
DI 0:1 JJ6 REI?C34 ~~D MADISON 37 34 35 90 9 55 GRANITE 
D151)40 RE.I~C37 1-'0 I-IA ()iSON :\7 36 45 90 25 20 AUTLER HIL L GRANITE 
GI:>IJ'- 4 R::lPCJ3 R 1-'0 Mfi 0 1SON 37 34 35 90 9 55 GRANITE 
01511<.8 Rt:1?C35 wo 1' ~0150\1 37 38 30 90 21 4 5 SLA BT0 .... \1 GRA .\IITE 
01513':> 2 R~1f'C36 MO M~ D ISON 37 38 30 90 21 45 SL AB TO.J\1 GilAN!TE 
D151}5 3 RU PC3 3 MO I•" [) I SON 37 34 35 90 9 55 GRANITE 
D151354 R<:1DC43 MO Mil DIS ON 37 33 40 9 0 29 25 SILV FR~ J NE GRAN IT E 
D 1513~ 0 PC:1PC32 1-10 "''Afl!SON 37 31 50 90 c1 5 SU f1 TON\I G~A \1 1 TE 
01513~ 2 ilE1PC<.2 ~10 MhO I SON 3 7 37 0 90 27 0 AU TL FR HILL GPA\I ITE 
D151Jf:'3 f.lElPC<.l R MO Mt.D!SON 37 37 0 90 27 n AUTLEil ~ILL GRA\J ITE 
OJ :.1329 RE1DC49 1~ 0 REYNOLO S 3 7 31 35 90 4<; 35 MUNGFR GRA\I IT E PD~PH YilY 
0151 )4 1 REl PCSO 1'0 REY "-OLO S 37 31 35 90 49 35 MU~GF.R GRA\JITE ?ORPH YRY 
015130 3 RE.1 PC5 2 MO ST FR~ .\I COI S 37 41 10 90 30 45 8REIIO T~AY GRANI TE 
0151314 RE1PC5 1 MO ST FRA NCOI S 37 41 10 9 (1 30 45 AREAOT~o y GRAN IT E 

"' D15131 5 RE1PC5 4 MO ST FRA NCO IS 37 42 20 90 28 45 ' BU TLER ~ILL GRA\I ITE 
015132 2 RE1PC5b R MD ST FRA NC OI S 37 49 55 90 37 20 GR AN ITE 
0151351 RE1DC53 ·1'0 ST FR ,\N COI S 37 42 20 90 c 8 4'5 BUTLER ~ILL GRAN ITE 
D1:.1 J f> 5 RE1PC5 5 1'10 ST F' «t NCOI S 37 49 55 90 37 20 GRAN ITE 
D1513S 6 RE 1PC56 M{) ST FRtNCO! S 37 49 55 90 37 20 GRANIT E 
D15l:l21 REIPC58 ~0 YIASri! NGTON 37 44 35 9n 39 25 BUFORD GRANITE PORP HY~Y 

Dl51 361 REI?C57 ,..0 WASHINGTON 37 44 35 90 39 25 BUFOR D GRAN ITE PO RPH YRY 

..... 



...., H!lLE J ,•- P RF.CA~!lR!AN !NrRUS!VE POCK (C ONTINUED ) 

'"'I 
L. Af! , NO, SAMPL E AG PP~-< - S /l.L '1- - S AL2 03 l< A.5 PP~· - S AS PP'1 - C ~ U PPt-< - S B PP~ - 5 HA PP-' • S '>E ?P"'-5 

15 13o6 RE1i> CS9 O, N 7 , 13 . O, N 14, 1) O, N O.L 200 0 . 3. 
-, 15-1335 Q[JPC59R o . N 7, 13 . O. N 1? , 11 O, N O, L 2 ooo : 2 . 1) 

151Jf-9 PE JP C60 o . N 7 . 13 . U, N 19 . 0 O. N O. L 2000 . 3 . 0 
15 1:\UO Rf.1 P( 44 o . N 7 . 14 , n , N 2 . 0 0 . ~! 20 . 100 . 3. () 
15!3iJ 7 RE 1PC3 1 U. N 7 . J 3 . O. N 2.2 U, N O. L 7 00 . J , 5 
1513ve PEJPC38 O, N 7 . 17 . O, N !.3 O. N O, L 7 00 . 1 . 5 
15lJnG PE1PC40 o. N 7 . 12 . O. N 1.3 rt , N (I , L 3 00 , 3 . 0 . 

... :! ; 

151313 REJ?C45 O, N 7 . 14 , O. N 1.3 O, N 20 . 1000 . 1 . 5 
151319 RE1PC41 O, N 7, J 2 . Q, N 4 . 0 () , N 20 , 300 . 3.0 
15 1324 Rf!PC39 O, N 7 . 1 ] . O. N 1.6 O, N o .L 3 00 . J , Q 
151 3)2 RE!PC.c.6 O, N 10 . J 5 . O. N I. OL O, N 2 0 . 1000 . 1. 5 
151334 C:[ l P09R O, N 7 . 13 . O, N 1 . tl O, N O. L 300 . 3 . 0 
15JDo R[1PC34 O, N 7 . J 2 . O. N 2 . 0 O. N O.L so . 3 . 
1513"0 RE1PC37 O. N 7 , 12 . O. N 1. 5 O. N O. L 500 . 1 . 5 
151344 RE.1PC33 fl O, N 7 . 13 . O. N 1. 0L O, N O. L 100 . 1 . 5 
151348 RE1f'C35 O, N 7 . 13 . O. N c. , H O.N O. L 1030 . ] , (1 

151352 RE1 f'CJ6 O. N 7 . 13 . O. N 3 . 2 O, N O.L 1000 . 1.5 
151353 RE 1 PCJJ O, N 7 . 12 . O. N 1 . 0 O, N O. L 10 0 . 2 . 0 
151 ::;5 4 PE1PC4 3 o . N 10 . 14 • . O. N 1.9 O. N O, L 1000 . ! . 5 
151160 RE1PC32 Q, N 10 . 13 . O. N 1.7 O. N O. L 700 . 1.5 
15136 2 PE11'C42 O. N 7 , 12 . O, N 3.9 O, N O, L 3 00 . 2 . 0 
15 1363 I'EJ PC 41R o . N 7 . 12·. O. N 4 , 4 O. 'l O. L 3 00 . 2 . 0 
151329 PE1 PC49 O. N 7 . 13 . O,N 3 . 9 O, 'l O. L 2000 . 2 . 0 
151341 RE 1PC50 Q, N 7 , 13 . o. c-. 3 . 4 O, N O. L 1500 . ] . 5 

CXl 1513 03 RE1PC52 O,N 7. 12 . Q, N 3 .7 Q, N U. L 3 00 . ? . 0 
15 1314 RE !J-'C51 o . N 7, 12 . O, N 3 . 4 O, N 20 . 300. 3 . 0 
15 131 5 RE!PC5 4 o. N 7. 12 . O. N 3;9 O, N O. L 3CO. 3 . 0 
151322 F<E!PC56R O. N 7 . 13 . O. N 1. 6 O, N O. L 300 . . 2 . 0 
151.}51 RC:i~C53 O. N 7. !3 . O. N 3. 1 O, N O, L 500 . 3 . 0 
151:!65 PE!PC SS Q, N 7 . 12 . O, N 2 . 2 O, N O. L 3 oo . 1 . 5 
15 1366 KE1PCS6 O. N 7 . 12. Q. N J , 7 o . N O, L 300 . 2 . 0 
151321 RE!PCSa O. N 7 . 13 . O. N 8 . 2 C, N O. L 15 00 , 3 . 0 
.l 5 136l RE1PC5 7 O, N 7. 13 • O,N 6 . 7 o . N O, L 2 000 . 3. 0 
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!:-~3, ,_;o, 5~NP!-~ ca pp ,.. ,5 CR PPN:.§ r;:u pp.-~s f -~~c fE ~ -5 ' EfO:J 'i\ GA P:> "' -5 C.E ;>P"'-S ~r pp v-s 

i 5 !306 f1~ JPC5~ i) , !,. J, /1 ?, II /l , l) fl 9 2 . 0 :'1 .7 . )0 , 0 ,'1 o . r; 
151335 BC:!PC59R o ,L I , p z , o (J , 099 ;t . O ;3 .7 30 . 0 . '1 () , I< 
i 5 136 9 REJPC6 D o , ~ I I () 3 , 6 1) , 020 ,3 . 0 3 . 6 30 . 0 ,'11 C. N 
j 3 13 00 i?E 1 PC4.4 . 7, j I :;i i.5 0 , 053 ? . 0 3 . 6 :3 0 . 0 . '1 (\ . ~~ 

bl3fJ7 f'E1P C3} 7 . 'f , () 5 , 0 () , 053 3 . 0 5 . 0 3 0 , 0 . '11 0 , 1\ 
15)3 08 R~1PC38 IJ , N J '0 2 . p 0 . I 07 1. 0 1. 8 30 . 0 . '1 O. 'J 
15 13 09 f1E!PC40 o , N n. qb 1 . 5 (1 . !27 n. 7 1.5 ;o . 0 . '1 O. N 
151 3 13 RE!PC45 3. 1· 5 1, 5 o. ol t 2 , 0 3 .4 30 , 0 . '1 (' , N 
)513!9 11EJPC4! O, N p , OI., I , 5 0 , 11 4] 1. 0 ] . 6 2 0 , O. 'J 0 . '• 
151324 fiC.1PC39 Cl , N 0 , 01,. I . 5 0 , Cr?2 I. u 1. 4 3U , O, 'J 0 . t./ 
j5 !3 )2 REJ?C46 :, , l · 5 3 . 0 1) , (175 2. 0 3 .1 30 . O, 'J 0 . :"'J 
j5! 334 fiEJPC39ri o , L n, Qt, I , 5 0 , 0 19 1. 5 1 . 4 20 . 0 . '11 O. N 
15 !)36 FlEJPC34 u . N j , 5 3 , 0 O, OOb 1. 5 1. 5 30 . 0 , \1 0 , "' 
! 5 1340 RE1PC 37 O, N 0 , 0[: I , 5 Q, Ofl 2 ) , 5 1. 7 JO . O. 'J (' , N 
151 34 4 REI r'CJJR O, N P, OL I , 5 O, OOIL I . 0 I, 3 30 , 0 , '1/ 0 , lJ 
15 1 34 8 RE1PC35 s . O, OL 10 . 0 0 , 052 J, (J 4. 9 30 . O. 'J O, ti 
15 !35 2 RElPCJI.> 3 , I ' n 3 . 0 0 , 043 ;J , O 4 . 4 30 . 0 . \1 0 , IJ 

1 5 !~ 53 REI ?C 33 O, N 0,01, I , 5 0 , () 42 !, () I • 3 30 . 0 . \1 O. N 
151354 PEJ PC<, ] 3 , \ . p 2 . 0 O, OO lL 2. 0 3. 3 30 . O. N 0 . I'! 
i5poQ REIPCJ 2 7 , (1 . 0\., 2 . 0 0 . 074 3, 0 4. 2 30 . O. N 0 . ,,, 
15 )362 REJPC'r2 O, N 0 , 01, ? . 0 o . ul:l 8 I , 0 1. 2 3U . 0 . '11 0 . ~J 
15136!l ?EI PC4 1R O, N 0 , 01, 1.5 0 . Orl O 1. 0 l. 5 30 . 0 , \1 0 . •J 
j5 j 329 PE!PC49 O, L o, ul, I 0 . 0 0 , OJ'3 2. 0 2 . 8 30 . 0 , \1 O. N 

1-' 
15!34 j REIPC50 o . t,. O, OL 10 , 0 0 . 040 ?, 0 2 . 8 30 . 0 . '1 0 , ll 

0 1513 03 RE!IJC52 o . L O, OL 1. 5 0 . 075 1. 0 1. 6 30 . 0 , \1 0 . "1 
151314 RE1PC 51 O, N O. OL 1. 5 0 . 133 1 . 5 1. 5 30 . 0 . "1 O. N 
151315 REIPC54 O, N O, OL 3 . 0 0 . 04 1 I . 5 J. 7 20 . 0 , \1 o . r-. 
151322 REI?C56 R o. N O. OL 1 . 5 0 . 030 1. 0 1. 3 30 . O. "J O. N 
15135 I RE!PC53 O. N O. O.L 5 . 0 0 , 095 1 . 5 I . 7 30 . O. N o . r-. 
1513b5 RE1f'C55 O. N O. OL 1 . 0 O. OOl L 1. 0 1. 3 30 . 0 , "1 0 . 'J 

15 1366 RE!PC56 O, N O. OL 1 . 5 0 . 062 1. 0 1 . 3 30 . 0 . \1 il , N 
1513 21 RE 1PC58 O, N 2. 0 3 . 0 0 , 073 2. 0 3. 2 30 , O, N O, N 
1513 o 1 R£1 PC 57 o. N 1 . 0 2. 0 0 . 018 2.0 3.4 30 . 0,"1 O, N 



n T7A8EE J IT -~PPEc~~aR~n~ I T~'RDSJVEU ROGK < ~ CO N T JNee~ > 

""""· 
~ l118, :. NO , - s ·AI-lPLE ' ' fiG' P?'-4~ C i Hf PP M-;.5 • K ' i-:;, s .• 20 CJ, , LA- PP M:..S - L·r·· pp,.,·- s • LI · p::..,.:.c · ~G ' i - S ~:;o '" 
11 51-3~ 6 • <~<E If'\: 5 9 e o•: .o 2 r o- . ~ 7 ] . c; 5'• 4 7 70 , n o'\N •, S' , L ~ o ··, i 'OO " o;; ;> o 
: 1!'>1 ~35 r. :f<UPCS9k (' o· • .o2 C• O'• N c. s . ·· iii) 170 . '·· o·; N •: s ·. L ~ Qi, l 00 o', 19 
l 15 1369 '-"?E 1?C60 ,. o·; OJ fl 0\N · ~ 5 . :0 b', 4 7 7 0 . o o·, N '· 5 . ' 0~ -15 0 . 0 . ~ l 
! 151 3\·0 : ;;(!PC'-4 C 0 , 0'1 L r n·, N ' 3 > l ;l . <; , 30 . I) O'i N ! '1 0 . "o·. 500 I 0 • 20 
I 151 307 :. ;..(JPC31 ' 0 . u 1 r n·. './ ·.s . . 5'3 i '70 . r. o·. N I 5' , L r o:Joo r 0 . 59 
; 1 5! )\)(; I R[ JPC38 , o·. o 1 0 0\N '-. 5 . ~- 5 . 2 i o70 . ' O', N S',L . 0 . 03 0 O. OA 
: 151309 PE! PC 4 0 0 . 02 I O. N J . 5 . 3 . 70 . O, N S . L 0 . J 00 0 . J 1 
j 1513.13 • '1<5JPC4 5 I .Q 0 '() 1 . r .Q' . N 3 . .4 , ) . 30 • I .0 . N 1-1. 0 .3 00 0 , 6 5 

J 5! 3 J 9 f;£1PC4 l 0 , 0 2 . . 0 . "1 .. ) . -5 ._4 7-0 . . . O, N -5 . L 0 , 070 0 . 09 
; 1:1324 I ' QEJ PC:39 r .o . o2 l' .O , N '-> .5 . - .s . 4 i 7. 0 . (I .O•. N '• _c; • L ( .0 . 050 ' . o . 1 0 
I · ! 51332 ~ 1 RE.!PC'-6 !' -0 :u 1 ,, .o:. N 'L3 , '· .4·. 3 i n7.0 , P .O . N 1 ;-12 . r. 0> ;3 0o I , 0 .: 7] 
I- 1 51)34 ; RE ]P'C 39~ ;• -0 JO l o .o .. N ~ -3 . '•-S , 4 7'•: 7. 0 . !i .O·, N · .5 . L I . 0 o OS() I 0 . 1 0 
; : 15!33 6 I · REJf-'(34 r -0 J o 1 0 .()!, N :-, .s . '· .4.9 11 .n:.N IJ .O .• N '· .S . L l . 0 .:o 15 ( .0 . (1 3 
: - 13 !•)4 0 'I Rf JI-'C3 7 ~ -0 JO 1 (; • ()J , IIl ' • .s . ' .s . ) i "7 0 . c> .o·.N '· .5 . L ,' .0 , 030 .0 . ()7 

i 15 !144 < ' RE!PC33~ ' -0 : 0 1 II .Q,, N · -5 . • . s . 0 I O' , N r . 0 . N · .5 . L .. 0 . 0 J 0 ' . 0 . 02 
l ' 15 134 /l , . RE1PC3 S r -0 • 02 e .o-." ·, .3 . :, .4- . 6 r..• c; n • !' .(IJ, N i . 7 . (' .0 .• 500 I' .0 . 74 
, - 151352 :: ' RE1PC36 " .o ; o 1 L U . Ol, N '• -5 . ~ .4 . 7 ~ - 5 0 . II .IJ.,N i . 7. ( .0 . 500 I' . 0 o 60 
l- IS13S3 :: ; RE 1 ?C33 "- 0:01 L O.()l , N ., .3 , "' . 5 . 1 J <•3 0 , e> .0 . N . . 5 .L ·~ .0 ~ 0 15 (•. 0 , 02 
1 :-151 354 '' R[JPC43 ~ - OJ01 L f\ .O . N .! .3 . ,, .4". 2 1130 . r .o•. N l ol O, (1 .0 . 500 .o . t9 
i' 1S1 360 "' RE!PC32 ., . o .-o2 0 .Q. , N '• .5 , "- . 5.2 '1" 7.0 . t .0 , N .. S.L (• .0 . 3 00 .0 •. 44 
l 1 51362 : PE!<>C42 (, -Q- ."0 3 r .o . N t .3 . ' .5.3 i 1' 1. 0 . ' ' .0 , N , .5 . L I . 0 o1 00 . 0 ; 0 7 

15 1366 I ' RE!i>C41 R ' o-:o1 f\. O'. IIJ .. s . ,, .s . 3 7 ·•7 1) . (1 .0 , N S . L ". 0 . 0 50 . 0 . 0 9 
J 15 1329 I RE!PC49 ,, · 0 . 03 1•-0 . N ; . 7. (, •O o 0 7 " 7 0 . t .0 , N . 29 , :• . 0 . 100 0 . 1S 
\ 151 3'-1 < RE! PC50 ' . 0 ."0 3 r, . Q., N i . 7. r . 6 . 1 : H I , •' . 0 , N ' . 31. , .. 0 . 150 . O. PI 

1513 03 I RE 1PCS2 "- 0 ~0 1 fi. Q . N L 3 . ' . 5 .3 \ I 1 00 o ,, _ 0 . N . . . 5 . ' . 0 . 100 . 0 . 12 
1-' 1 51 31'+ I RE!PC5 1 " 0 . 05 r; . Q . N . 3 . 5 . 1 so. ". O, N 6 . 0 . !0 0 0 . 15 
1-' 

131315 OE 1PCS4 0 . 0 1 -0 , N , . 3 . . s . 1 ' so . O, N 8 . 0 . 100 0 . 15 
151 322 RE1PC56 R 0 . 0 1 ' . 0 · " .s . s . a 3 0 , O. N 5 .L 0 . 020 0 . 06 
1513S1 RE!PC53 0 , 03 0 . i'l. 3 . 5 .1 7 0 , C , N 6 , 0 . 100 0 . 15 
151365 RE!PCSS 0 . 0 1 O, N 5 . 5 . 8 s o . O, N S .L 0 . 030 O. C7 
15 1366 RE1PCS6 0 . 02 O. N 5 . 5 . 8 30 , O, N 5 .L 0 . 030 0' , 06 
1S 1321 RE1PCS8 0 . 0 1 O, N 5 , 5 .4 7 0 . O, N 5 .L 0 . 070 0,14 
1S1361 RE1PC57 0 , 05 O,N 3, 5.4 7 0 , O,N 5,L 0.150 0 , 16 



"" 
,-.. TdBLE t.--P~ECA ~qR16N I NT~USIVE ~OCK <CO~Tl NUfO l 

'"': 
LA3 , :'; Q , St.M?LE MN PP~-S MO ??M- S NA20 l; NB PPv-S N(l P? M-S 'III ?PM-S p :11-S P205 ~ P3 PP"--S 

15!3 06 t;E1PC59 5 00 . 7. 3 .72 1n . 100 . 7. O, 'J 0.08 30 . 
15 133 5 Rf1f'C59R 50 0 . C.L 3 . 7<. 10 . 71'1. O.L 0 , '! 0 . 09 20 . 
151369 R£1PC60 700 . O. L 3 . 96 JS . 150 . (J , N 0 , !>1 0 . 09 20 . 
1513 00 RC:J..>C<.c. 500. Q.L <.. 6!1 10 . O.L O.L O,'l 0 .30 15. 
1513 0 7 PEI;..>CJ I 3 (>0 . O.L ) . 9 <. 1 o . 70 . O.L O. N o .c. o 15. 
15l3 r1 S RE!PC38 20 0 . 15. ) . & !. n .L 1011 . O.L 0 , '1 0 , 04 2 0 . 
151J (J 9 ll£1;>C<.O 150 . 0 .'< J . J<. 10 . 70 . O.L O, 'l 0 . 0 '-L 2 0 . 

..·! ; 151313 ><EJPC45 300 . J. 4 , 08 O.L 7 1'! . O.L 0 .'1 0.2 0 20 . 
151319 R£!PC41 15 0 . 0 . '< 3 . 32 I 0 . 70 . O,L O,N O. OI.l 2 0 . 
l 51J~ C. PEIPC39 IS O. o . L J . J o 10 . 7 <1 , () ,L o . N o . o-. 2 0 . 
151JJ2 RE1PCt.6 300 . O.L 4 . 16 O.L t oo . O.L O, N 0 . 20 15 . 
15133'- QE1PCJt;R 15 0 . O, L 3 . 2f> 1 o . 7 0 . O.L O, N o . c s 2 1J . 
15 13Jf> PE!PCJ<. 150 . J. 3 . 62 I Q. O. N O. L C. N O, OI. L 15 . 
151 3"0 ;:1(1 PC J7 300 . O.L J . ll C. 2n . 7() . O.L O. N 0 . 04L 30 . 
15 \)to<. REJPCJJ R 7 0 . 5 . 3 . 74 j 5 . o . O. N 0 . " O, OI.L 15 . 
15))<.8 Rfj;:>C 35 15 00 . J . 4, 10 15 . 70 . O. N 0 . '1 0 , 1. 0 30 . 
15!352 REtPC36 15 00 . O.L 3 . 6(1 ! (} , 70 . O. L O. 'l 0 . 20 20 . 
1513~3 RC:!PC33 70 . J. 3 . 6!> 2 0 . 0 , N O. L O, N 0 . 0 4L 15 . 
151~54 REtPC43 700 , 0 .'11 4, 3(. 10 . !l .L O.L O,N 0 . 20 15 . 
15 1360 Pt<PC32 300 , 7. 4 . 22 10 . le o. O. t-4 0.'1 0 .'+ 0 10 . 
15 13!>2 RE!PC4 2 150 . O.L 3 . 26 15 . 70 . O. N 0 , '1 o . o <. 30 . 
!5 l3'=>o FE !PC41 R 150 . G.L 3 , 36· 1 0 . 70 . O. N O. "l 0 . 06 ·J'J . 
!51329 P£ ! PCC. 9 300 . 7, 2. 80 I 0 . 70 . O. L 0 . '1 O. OR 70 . ,.... !51341 RE1P C50 300 . 3 . 3 . 2'- 10 . 70 , O, N O, 'J 0 . 10 30 . 

N 15 130 3 1<E!PC52 1500 . 3. 3 . 42 ! 0 . 150 . O. L O. N 0 . 05 30 . 
151314 RE 1PC5 1 150 . O. L 3 . 50 10 . 7 0 . O. L 0 , \1 0 . 04L 20 . 
151 3! 5 qE!?C 54 2 00 . o .>< 3 . <.6 10 . 70 ; O.L O. N 0 . 0 !> 30 . 
15!322 I<E)PC56R 150 . O. N 3 . 40 10 . O.L O.L O, N 0 . 05 15 . 
15135! RE!?C5 3 200 , 3 . 3 . 4~ !5 . 70 . O.L O, N 0 , 09 30 . 
151365 RE!PC55 150 . O,L 3 . 5~ O.L 7 0 . O, N o. N 0 . 04L 15. 
15 1366 RE!PC56 15 0 . 0 . v 3 . 5 6 10 . O.L O. L O, N 0 , 04L 15. 
1'i l321 RE!PC58 3 00 . 7, 3 . 70 10 . 10 0 . O. L O, N 0,08 30 . 
15 1361 RE!PC5 7 700 . O, L 3 . 86 15 . 100. O.L O, N 0.06 20 . 



TA BLE 1 .--PREC A~qR JA N !NTRJSJVE P OC~ (CO 'J T!NUf.D > 

l·' ~ · NO, SAMPLE PO ?PM - 5 PT PPM - 5 PE PP4 - S 5~ PP'I - 5 5C PP••- 5 5~ PPM - C 5 I ~ -5 5102 'f. S\1 PPI-'.-5 

1513 06 PE1i-'C59 O, N (l , N O. >J Cl , N J 5 . 0 , 1 L 10 . (; 73 . 0 , \l 
151335 RC:JPC59R O. N O, N O. N O. N J 5 . 0 . 1 L 10 . r, 72 . c · "' 
151.:<69 ;Jf1PC60 O, N o . N o . ... O. N 15 . 0 . 2 1(' , r, 73 . O. N 
15 1100 PEJPC<.4 o. N 0 , 1\J O. N O. N 10 . 0 . 1 L 10 . G 70 . O, N 
151 30 7 PE1 F'C J1 (o , N 0 . '1 O. N O. N 15 . 0 . 2 1 o . r. 71 . 0 . "-
l51J Jti RE p>C38 O. N O. N O. N O. N n . L 0 . 2 10 , G 76 . O, N 
151 3'J Y ilE1PC40 o . N O. N O. N O. N O.L 0 . I L 10 . G 76 . o . ~ 

151313 Rf\?C<.S (l , N O, N O. N O, N 7 . 0 . 1 L 10 . 0 71. 0 . '1 
151319 ilEJPC41 O, N O, N O. N . 0 , N 5 . 0 . 1 L 10 , G 78 . O. N 
15132'+ PC:IPCJ9 O. N O, N O, N O. N O. L 0 . 1 L 1o . r. 77 . 0 . ' ! 

15133 2 REIPC46 o . N O, N O. N O, N 7. o . z 11l , G 71 • O, N 
151334 RC:I PC39 R o . N O. N O. N O. N O. L 0 . 1 L 10 . G 79 . O. N 
15\336 ~E1PC34 O. N n , N O, N O, N O, L o . z 10 . G 77 , 0 . tj 
151]40 PEJ PC 37 o . N 0 . 111 O. N O. N O. L 0 . 1 IO . G 77 . 0 . 'i 
131344 REIPC33R Q, N 0 , 111 O. N O. N O, L 0 . 1L 10 . G 80 . 0 . tJ 
15 13<.o P::IPC35 I) , N 0 . '1 O. N O, N 15 . 0 . 1 10 . G 70 . O, N 
151352 PE li-'C36 O. N O, N O. N O. N 15 . 0 . 1 10 . G 74 . O, N 
15135 3 REIPC33 O. N O. N 0 , N O. N o .L o . z I 0 , G 74 . 0 . ~. 
151354 PE1PC4 3 O, N O, 'IJ O. N O. N J o. 0.1 L 10 . G 72 . 0 . ~~ 
15 1360 REJ;.>C32 O, N Q, N O, N O, N 15 . 0 . 2 10 . G 71 . 0 . ~} 
151362 RE!PC42 O. N 0 . 111 0 . 111 O. N O,L o . 2 10 . G 76 . 0 , 1\J 
151)!:>8 J'E1PC'-1 R O. N O. N O. N O, N s . 0 . 1 10 .G 78 . o . .. ! 
151329 PEI"C'-9 O, N Q, N 0 , 1\J O, N 7 . 0 . 2 10 . G 71 . O, N 

1-' 
151:\41 PEIPCSO O, N O, N O, N O. N 7, 0 . 1 L 10 . G 76 , O, N 

w 1513 03 RE1 ?C52 o . N O. N o . N 0 . 111 n .L 0 . 1 L 10 . G 77 . O, N 
151314 RC: I PCS ! (J , N O. N O, N O,N O. L 0 . 2 10 . G 78 , O, N 
151315 RE1"C54 O, N O.N O, N O. N O. L 0 , 1 L 10 . G 74 , 0 . "1 
151J2 2 PE1PC56R O, N O, N Q, N Q, N O, L 0 .1L 10 . G 77 . O, N 
151351 RE1PC53 O. N O, N O. N O, N O,L 0 . 1l 10 . G 78 . 0 , N 
151365 RE1PC55 O, N O, N O, N O. N s . 0 . 1 1o . G 76 . 0 . '~ 
151366 RE1PC56 O,N O. N O. N O, N O.L 0 . 1 I O. G 78 . 0 . "-
l5132i RE1PC58 O, N O. N O, N O, N 10 , O.ll l O. G 74 , O, N 
151361 RE lf'C57 o . N o. N. O, N o. N 10 . 0 .2 10 . G 74 , O, N 



lhBLE ) ,--PR(.Cd..,:.,RJQ N lN TRliSIVE ROCK CCO>.JT!NvF.Ol 

Lh 8 , ~> 0 . St.~! PLE SR Pf'~ - s T~ PPM- 5 H. P => M- 5 TH PP'I - S TJ 9- - S l L• PP !-1 - S u ??v - s v ?P'-1 - S w PP"'- 5 

1513 ·'6 CJEJPC59 15 0 . lJ , 'II o . N O. N 0 . 15 O. N 0 , \J 7 . 0 . "-
15133S RE11-'C59R 15 0 . 0 . '11 O. N O. N () , 1:, fJ • N 0 , "'. 7 . 0 , \1 
151369 REJPC6 0 15 0 . O. N O. N O, N 0 . 30 O. N 0 , "1 10 . O, N 
1513 00 PE1?C4 .. 2u o . O. N O. N 0 , '11 n . 15 (i , N O, N 30 . 0 , ' I 
1513(1 7 i<E 1PC31 IS O. O, N 0 . 11. O, N 0 . 30 O, N O, N 70 . 0 . "1 
1513 08 REJ PC3 tl 30 . O. N O. N O, N o . o:, O. N 0 . '1 O, L 0 , :-1 

15130 9 RE!PC40 70 . 0 , 11/ O. N O, N 0 , 07 O, N O, N O, L o . ~ 

151313 RE1PC<.S 200 . O, N O, N O, N 0 . 15 O. N 0 . 'i 50 . O, N 
151319 RE1PC<.1 70 . O. N 0 . '11 O, N 0 . 1 0 O, N O, N O.L o. :--. 
15 132" ><E1?C39 70 . o • . " O. N O, N (J , fl 7 O. N (J , 'J O. L O, N 
151332 RE !PC<.6 300 . O, N O. N O. N 0 . 20 O. N O. N 30 . o. r-: 
15!334 PE1?C3SoR 70 . O. N O, N O, N 0 , 07 O, N O, N O.L 0. 1\! 
151336 PE 1PC34 15 . O. N O, N O. N 0 . 05 O. N O, N 0 , \J O, N 
1513<.0 PE1PC37 30 . O. N O. N O, N 0 . 1 0 C. N O. N O,L O. N 
151 31.4 RE1 PC33R 30 . O, N O. N o. r-: o . os O. N O, N C, 'J 0 . ,. I 
151:\48 PE1PC35 15 0 . O, N O. N O. N 0 . ;> \J O. N O. N 50 . O. N 
151)52 PEJPC36 I SO . O. N O. N O. N 0 . 30 O, N O, N so . O. N 
15 1353 REP'C33 30 . O. N O, N O, N 0 . 05 O. N O, N 0 . "1 O. N 
151:154 ~ E1f' CI.3 200 . O. N O, N O. N 0 . ?.0 O, N O, N 30 . O. 'J 
151 360 ><E!~'-C32 IS O. 0 . '11 O. N 0 . "1 o . so Q, N 0 . ~- 70 . O. N 
151362 PE1PC42 ·1o . O. N O, N O. N 0 . I 0 O, N 0 , '1 O. L O. N 
15136<1 PE!?C41 R 70 . O. N· O. N O. N 0 . 10 O, N O, N O. L 0 . ~: 
151329 RE1 PC49 15 0 . o . N O, N O, N 0 . 15 o . N O, N 7 . 0 , IJ ..... 151141 REJ?CSO 100 . O. N O. N • 0 , N 0 . 20 O, N 0 , '1 7 , O, N 

~ 
1513 03 P::J ? C52 70 . O. N O. N O, N 0 . 07 O, N O. N O. L O, N 
151 31 4 PC:1PC51 70 , O. N O. N O. N 0 . 07 O, N O, N O. L O, N 
15131 5 RE 1 PC.54 70 . o . N O. N O, N 0,07 CJ . N O, N O. L 0 , 11: 
151322 RE1PC56R 30 . o . N O, N O. N o . os O, N o . N O, L o. r..: 
151351 REJ PC53 100 . O. N O, N O, N 0 . 10 O, N O. N O, L 0 , 1\ 
151365 RE1PCSS so . O, N O, N O, N 0 , 07 O. N O, N O,L O, N 
151366 RE1?CS!> so . O, N O, N O. N 0 , 07 O. N 0 , '11 O. L O. lli 
15 132 1 RE1PC58 100 , O. N O, N O, N 0 . 15 O. N O, N 7 . O, N 
15 136 1 RE1PC57 l OO , O.N O, N O,N 0 ,2 0 o. N O, N 7. o . "' 



~ 
ThBLE 1.--PPcCA"SRJAN !UTRU51VE ROCK <CO NTlNUEOl 

;,._.o8 . ~>< o . SAM PLE y PPM-5 Yfl PPM- 5 { N PPv. - S ZN PP'I - C Z ~ DP M- 5 

1513 06 RE !PC59 . 1 (l 0 . 7 , O. N 97 . 200 . 
1,513 35 PEJDC59R 10(1 . 1 . O. N ! Of> . 200 . 
131369 CIEJ" CfO 100 , 1 c . O. N 9 7 . 3uo . 
!:; 1300 ;:;E1f>C44 7 (1 , 1 . O. N 46 . 100 . 
1513 C7 PE JPC 31 1 0 . 1 . 0 • . 'll 3f> . IS O. 
1513 08 REJPC3b 1 Ot• . 1. O. N 113 . 100 . 
15 13 u9 PE1PC 40 1 () . 1 . u. ·'II 32 . 100 . 
15 131 3 REIPC45 s o . 3 . O. N 45 . 100 . 
15131 9 REIPC4 1 1 0 . 7. 0 , '11 37 . 150 . 
15 132 <. ~E1PC39 10 . 7 . O. N 29 . 100 . 
15133 2 RC:JPC46 7 11 . s . O. N 43 , 100 . 
15 1331. P£1 Pc::J9R 10 . 1 . 0 . "1 31. 70 . 
151136 F.E1PC3t. 30 . 1. O, N 56 . 10 0 . 
1:> 1:<.:.o REJ PC J7 100 . I 0 . O. N 123 . 15 0 . 
13 1) 4<. REIPC33R 30 . 1. O. N 32 , 70 . 
131 J4& RE1PC35 1 u . 7 . 300 . 31 0 . 200 . 
15 1352 REJPC36 70 . 1. O. N 195 . I SO . 
!5i353 PEIPC3 3 so . 1 . O, N 30 . I SO . 
!51 )'::i4 PEJPC4 3 70 . 7 . O, N 45 . 150 . 
1313 60 RE!?C32 70 , 1 . O. N 2H , c OO . 
15136 2 QE JPC 42 10 . 7 . () , 'II so . 100 . 
i513t>k REJ?C41R 1 0 . 1. .() , N 40 • 70 . 
I 5 1329 RE!PC'-9 10 . 1 . O. N F>B . 200 . 
151 1'- l PEJ PC 50 . , {J . 7 . O. N BS . s oo • 
15 13 03 REIPC5 2 70 , 1 . Q, N 46 , 100 . 

t-" 15 1314 RE1PC5 1 10 . 7 . O. N 40 . 70 . 
VI 1:,131 5 RE!PC54 70 . 7 . O, N 42 . 10 . 

1513 <'2 PEJPC56R 30 , 3 . O. N 20 . 10 . 
15135 1 RE!PC5 3 70 , 1. O, N 46 , 150 . 
15 1365 RC:JPCSS 1u . 7. O, N 19 , 150 . 
151366 RE1PC56 30 . s. O, N 20 . 70 . 
15 13 21 RE1PC58 7o . 1. O. N 04 . 15 0 . 
15 1361 RE 1PC57 100 . 10 . O, N 8 1. 300 . 



TABLE 2 ,--PRECAMBRIAN EXTqUSIVE ROCK 
(\ r 

LA3 NO , fiELD ST COUN TY LAT LO>JG DESCRIPTIO'< f!"R"'ATION 
NO , 

1"'\ 
Dl513nl REJPCIR 1'0 IR O'II 37 32 35 90 4) 0 ROYAL 3DRGE RHYOL IT E 
DI5J 3J.o REIPCJ 4 1'0 . lf'O N 37 32 20 90 35 20 ST OU TS CRf~~ RrlYOL ITE ,.... 
D 151311 RE1PC 02 "10 I RO'I 37 17 35 90 JR 5 MUDLIC~ ' OELLE'I ITE 

0151312 RC:1?CI.R MO IRO'I 37 33 su 90 33 5 RROWN ~T . RHYOL!Tf POR PHYRY 
01513?3 RE1PC17 1"0 I RON 37 32 35 90 41 0 ROY~L 3JRGE RHYOLITE ,...., 
D151J?il f<E1PC28 MO I RON 37 39 40 90 39 10 "~IO OL E~ROO K GROUP 
015133U RE1PC1 '-R MO . I RO'~ 37 32 20 90 35 20 Sl OUTS CREEK RHYOL ITE 
015133 1 RE1PC16 MD I RON 37 31 5 90 36 30 STO UTS CREEK RHYOLi lE 
01 S1338 RE1DC I.7 HO I RO 'II 37 33 50 90 33 5 FROwN "'T , RHYOL ITE PORPHYR Y 
01513'-3 RE1PC13R t--0 IP.0\1 37 32 ?0 90 35 20 STO UTS C.Rf.fK RH YOLITE :,; 

01513<.5 RE1PC16R MO I RO '>~ 37 31 5 90 36 30 STOU TS CREEK RHYOL ITE 
01513 '- 6 RE!PCOl ~o I RON 37 17 35 90 3?. 5 MUOLJC ~ DELLEN ITE 
0151357 RE1PC13 MO IRO'I 37 32 20 90 35 2 0 STO UTS CREEK RHYOL ITE 
0151359 RE1PC 15 1'0 I RO'I 37 31 5 90 36 30 ST OUTS CREEK RHYO LITE 
0151367 RE 1PC27 . MO ! RON 37 39 40 90 39 1 0 MI DDLE3ROOK GROUP 
D1513 n2 Rt:1PC05 1-'0 MADI SON 37 24 55 90 19 <.5 F' ELSI TE 
0 1513 04 RE!PC0 4 ,..0 "'A DI50N 37 26 15 90 22 55 FELSITE 
015131 7 RE1PC1 1 I'D MAI)IS'lN 37 32 40 90 25 5 MIDDLE3ROO~ GROUP 
01513?0 RE!PC09 MO MADISON 37 29 35 90 ?.0 1 n F' ELS rTE 
0151325 RE1"CC'H MD MA DISON 37 31 20 90 24 30 MIDDLE~~OO~ GROU P 
0!513?7 REIPC11 R MO V.A !)I SON 37 32 40 9~ 25 5 MID OL E3QOD~ GROU P 
015133 3 RE!PCJ 2 MO MADISON 37 32 40 90 25 5 MI DDL E3ROOK GRO UP 
0151337 RE1PC10 MO MADISON 37 29 35 90 20 10 F'ELSITE 
01513<.7 REJPC0 3 r-u loiAO I SON 37 26 I S 9 0 22 55 F' ELSITE 
0151)58 RE1PC06 MO MAOISO'J 37 24 55 90 . )9 45 F'ELS IT E 
015131- 3 RE 1DC0 7 MO Mt,O I SON 37 31 20 90 24 30 MI DDLE~ ~OOK GROU P 
D!S1339 RE1 PC20 MO REY NOLD S 37 32 20 90 48 55 HOGaN ~T . RHYOL ITE 

t-' 0151356 RE:IPC!9 MO RE.Y'IIOLOS 37 32 30 9 ~ 48 55 HOGAN ~T . RHYOLITE 
0\ Dl513 f' 5 RE1?C25 R · ~1 0 ST FRANCOI S 37 40 30 90 3fl 5 MIDDLE~~OOK GROUP 

1)151318 REIPC26 1-10 ST FRA NCOI S 37 40 30 90 3A 5 MI DDL E3 ~00K GRO UP 
0151326 RE1 PC? 1 MO ST F'RA:>.COI S 37 46 45 90 32 15 STOU T$ CREEK RHYO LI TE 
01 51342 RE1? C25 MO ST FRANCO IS 37 40 30 90 3A 5 ~>~ I DOLE3ROOK GROUP 
015 1349 RE!DC2 3 1-10 ST FRA NCO IS 37 44 30 90 34 40 HOGaN ~T. RHYOL !T 
015 135 0 RE1DC 24 MO ST F'f.IA NCOIS 37 44 30 90 34 4 0 HOGAN ~T. RHYOL IT 
015 1355 RE1PC2 2 1-'0 ST FRANCOIS 37 46 4S 90 32 15 ST OUT S CREE K RHYO I TE 
0151316 RE 1PC30 MO WA SHI NG TO N 37 44 so 90 54 35 F' ELS!TE 
0151364 RE1PC29 MO WASHI NG TON 37 44 s o 90 5 4 35 FELSI TE 

.. 



,..., 

TA6Lf 2 .--PRECA~8PI A N EA7~U5lV E RO CK !CONTJNUFOl 

L~· :l , NO, SAMPLE AG PPI-' - 5 AL 9- - S AL203 J. .\!; PP'I - 5 AS PPM -C AU PP~1 - S 0 P ? '-~ - 5 BA PP'I - 5 BE· PP,... -5 

151 J i• I PE11JCIS u . N 7, 11 · O. N :1 . 4 O, "J 20 . 7 00 . 0 . 0" 
1:;131 !) Pf.1;.>C14 n. N 10 . 13 . O. N 5 . 2 O. N 20 . 1500 . 1. 0 
151311 PE I?C02 O. N 7 . 1.2 . O. N 2 . 2 O. N O. L 3 00 . 3 . 11 
151312 PC:JPC48 O. N 7 . 12 . O, N 5 . ? O, N O. L 7 00 . 0 . 0 '1 
I~ 1J23 REJi-'CI7 O. N 7 . 1 n . O. N 5 . 3 O, N O. L 7 00 . 1 . 0 
l5132n PEJPC2.'3 o . N 7 . 15 . O. N 6 . 4 O, N O. L !C OO . 2 . 0 
15133 0 PE1PC14R O, N 10 . 14. O, N 4 , 9 O, N O. L 2000 . 1 . 5 
151:131 RE !i-'CI6 O, N 7, 13 . O. N 6 . I O. N O. L 700 . 1 . 5 
'513 38 RE1PC4 7 O, N 7 . 13 . · 0 , N 4 , 5 O, N O. L 100 0 . 1. 0 
15!343 PEIPC13R 0 . "1 7 . 13 . O. N 4 , 6 O, N O. L 15 00 . 1 . 5 
151:145 RE!IJC16R O. N 7 . )4 , O, N 5 . 9 O, N O, L 700 . 1 . 5 
15 1346 REIPCOl O, N 7 . 12 . O. N 2 . ?. O, N O. L 3 00 . 2. 0 
15135 7 RE1PC13 ' C. N 10 . 14. (\ , N :; . fl O. N O. L 1S OO . 1. 5 
151359 REIIJCI5 O, N 7 . 12 . O. N 3.7 O. N O. L 300 . 2. (' 
151367 RE1PC27 O. N 10 .G 14 . O. N 9 .7 O, N O, L 1000 . 2.(\ 
151 10 2 PEl PC0 5 O, N 10 . 15. U. N 4 ,9 O, N O. L 7 00 . ;_> , Q 
151 304 RE!PC04 O, N 7. 13. O, N I 0 . 0 O, N O. L 10 0 0 . c.o 
151317 RE1?C11 O. N 7 . 12 . Q, N 1. OL O, N O. L 3 00 . 3 . 0 
151320 RE!f'C 09 O, N 7. 12 . O. N ;_> , 6 O, N 20 . 1000 . o . O"-~ 

15136 RE1f'C 08 () , "! 7 . 11 . O, N J. OL O, N C. L 300 . 1.5 
151327 RE ir'C I 1R U. N 7 . 12 . O, N 1. OL O, N O. L 3 00 . 3. 0 
151333 RE.J PCI2 O. N 7 . I I . O, N 1. 3 O. N O. L 2 00 . ;_> . 0 
151337 PEP'CIO O, N 7 . 11 . O. N "·" O, N O. L 1 uoo . o. o" 
151347 RE1PC03 O. N 7. 14 . O, N 12. 0 O, N O. L 1000 . I . 5 

...... 151358 RE1PC06 u . N 7, 14. O, N 3 . 7 O. N O. L 700 . 1 . 5 

....... 15! 36 3 REJ>'C 07 O, N 7, 12 . O. N 1. 0 O. N O, L 300 . 1. 5 
151339 PE1PC20 O, N 7 . 12 . 0 , '1 300 . 0 O. N O. L 5 00 . 0 . 0"1 
151 156 REI?C!9 O, N 7 . 12 . O. N 26 0 .0 Q, N O.L 500 . O. ON 
1513 (• 5 REIPC25 R 0 . "1 7 • . 14 . O. N E\ . 2 O, N 20 . 15 00 , 2 . 0 
151 :l!a PEJP C26 Q, N 7, )3 , O, N 12 , I) Q. N ? 0 . 15 (•0 . 1 . 5 
151326 RE P-' C21 O, N 7 . 14 . O, N 2 .7 O. N 20 . 2 0CO , 1.5 
151 3'-Z RE1PC25 Q, N 7 . 14 . O. N 10 . 0 O, N 30 . 15 00 . 1 . 5 
151349 RE!?C23 O. N 7 . 12 . O, N 1 . 9 O. N O, L 300 , 3 . 0 
151350 i<El PC24 o . N 7, 12 . o. N 2 . 2 O,N O,L 3 00 . 2. 0 
151355 RE!PC2 2 O, N 10. 13. O. N 3 . 6 O, N O,L 2000 , I. 5 
151316 REIPC30 O, N 7, 12 . O. N 2 . 5 O, N O. L 3 00 . 1. 0 
151364 RE1PC29 o ,N 7. 12 . O. N 2 . 8 O, N O.L 500 . 1.5 



c u: 
:::> 
z 

z 
..J

..J
 

....J 
. . . . . . . 

. . . . . . . . 
c
o

o
o

o
c
o

c
o

o
o

c
o

 
c
c
o

c
o

o
o

o
o

o
o

o
o

 
o
c
o
o
~
o
o
o
o
 

~
~
~
~
~
~
~
 
~
m
m
~
m
m
~
~
m
 

~
 

~
~
~
m
m
 

m
~
~
~
~
 

~
 

.J
 J 

_
J
 
_

J
 .J

 
_

J
 

_
, 

_
J
 

_
J
 

_
J
 
_

. 
_

J
 

_
J
 

_
J
 

_,1 
_

J
 
_

J
 

_
J -

' _
J 

_
J
 

_
J
 

_
J
 ...J 

_
J
 .....J 

_
J
 

_
J
 

_
J 

_
, 

_
J
 
_

J
 
_

J
 .J

 _
. .J

 
_

J
 

u 
• . • 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
•
•
 

I 
-
-
~
-
-
-
-
-
-
-
-
~
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

,-a. 
1\. 

0 u 

Z
2

7
7

Z
Z

Z
Z

Z
7

2
Z

2
7

Z
Z

Z
Z

Z
Z

7
Z

Z
Z

Z
7

Z
Z

Z
Z

Z
7

Z
Z

Z
Z

Z
 

c.n 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

1 
o

O
o

c
o

o
o

o
o

o
o

o
o

c
o

o
o

o
o

c
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
~
 

1\. 
0

. 

0 u 

_
J
 

.J
 

_
J
 

.J
 

_
J
 

_
J
...J

 
_

. 
~
 

-
-
~
N
-
~
-
~
~
-
~
~
r
u
~
o
o
o
o
o
-
-
-
-
r
u
-
~
M
~

-
-
o
r
u
4
o
~
r
u
r
o
-
-

0 .., u 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
D

O
Q

o
o

-
o

o
c
o

o
o

o
a
-
-
-

o
o

o
o

o
o
-
-

o
o

o
-
-

o
-

a
o

·
a
a
o

 

~
 
~
o
=
o
~
~
o
o

c
o
c
o
o
o
o
o
o
o
o
c
o
c
o
o
o
c
~
m
o
~
o
o
o
o
o

~
o
 

~
 

1 
-
~
c
o
-
o
~
c
c
~
c
c
~
c
o
o
o
m
M
~
~
~
M
o
c
c
-
-
o
c
o
o
c
m
o
-
M
 

7 
• 
c
c
~
-
c
o
c
m
~
-
~
~
-
~
m
~
c
o
c
o
o
-
c
c
~
N
c
c
~
~
M
~
M

-
m
o
o
 

0 
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
 

u 
o

o
o

o
o

-
o

o
o

o
o

o
o

o
-
a
-

o
o

o
o

o
o

-
o

o
o

o
o

o
o

o
o

o
o

o
o

 

" 
v 

u 
u 
0 n: w

 
>

 

V
l 

:::> 
a: >­>

( 
. ., z <

 

i'l: 
:1

) 
,. <1 
(..; 
w

 
ct: 
a. I I 

"' 

{' 
( 

>-7 
(]) 
Q

. 
u .. u '-' 
:5 J
[ 

0 -' 
<t 
1

-
0 >-. 

V
l 

I 
:.: a. 
a. <D 

w
 

..J 
a. l: 
<

l 
V

; 

. 0 

o
o

o
o

c
o

o
o

o
c
o

c
c
c
c
o

c
o

o
c
c
c
o

o
o

o
o

c
o

o
o

o
o

o
o

o
o

 

.. 

o
o

o
o

o
o

o
o

o
o

o
o

c
o

o
o

o
o

o
o

o
o

o
o

c
o

o
o

o
o

o
o

o
o

o
o

o
 

~
 

~
~
 

J
~
~
~
 

~
 

~
 
J
~
J
~
 
~
J
~
~
 

J
~
J
 

lf'\ ,_
 

M
 

..-. .C: 
lf\ 

l('\ 
(}

\ 
0 

-
.{) 

!.{) tn If\ l/'1 
.C

, l1'\ 
Ll'l 

t/)
 t.f\ U

"\ 
l/'1 

t.f\ 
tf'\ 

M
 

L
l' 

V
" t.fl t/'1 

0 
0 

C
D

 
1./) 

l/'\ L
n

 ,..._ 0
" 

o
o

-
-

c
c
c

-
-

o
c

c
o

o
o

c
c
o

o
o

c
o

c
-

o
o

o
 

-
-
c
o

o
o

o
o

 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
o

c
o

o
c
o

o
c
o

c
o

o
o

o
c
o

o
o

o
o

o
o

o
c
c
o

o
o

o
o

c
o

o
o

o
o

o 

z
z
z
z
z
z
z
z
z
z
z
z
z
z

z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z
z

z
z
z
z
z
z
 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~
o
o
o
o
o
o
o
o
?
o
o
o
o
o
o
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c
o
 

oc 
ococ 

oc 
oc 

O
O
~
N
~

,.._
~
~
~

,
.
.
_
M
~
-
M
~
,
.
.
_
m
4
-
~
r
o
-
N
o
M
~
,
.
.
_
O
~
t
l
'
l
~
-
m
M
~
N
O
~
 

-
-

o 
-
r
u
-
-
~
-
-
o
-
-
r
u
o
o
-
~
a
-
-
-
o
c
o
N
-
N
N
N
N
N
N
N
M
N
 

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

v
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
 

Q
Q
.
Q
Q
.
Q
.

Q.
Q
.
Q
.
Q
.
Q
.
Q
.
Q
Q
.
Q
.
Q
.
Q
.
~
0
.
1
1
0
.
0
.
0
.
0
.
0
.
Q
.
 

·a.a.
a
.a

.a
.a

.a
.a

.a
.a

. 

-------------------
-----------------

lU
 W

 
W

 
W

 
W

 
W

 
W

 
W

 
W

 
l.L.J 

W
 

W
 

W
 

W
 

h
; 

W
 

lU
 W

 
W

 
U...: 

W
 

W
 

W
 

W
 

W
 

lu
 

lU
 U

.J 
lU

 W
 

W
 

h
J W

 
W

 
W

 
l.U

 
W

 
n
a
~
~
a
a
u
a
~
a
~
~
~
~
n
a
a
a
~
~
a
Q
n
~
~
n
a
Q
Q
a
n
a
a
~
~
~
~
 

Z
 

-
0 

.,..... N
 

M
 

a:> 
0 

-
CO

 
M

 
~n
 
.0

 ,..._ 
0

' ,.._ 
C

\J 
...J' 

,.._ 
0 

tn ,._ 
M

 
r-

,_
 

CO
 

M
 

0
' .0

 t/'1 
CD 

.0
 N

 
0'-

0 
t.n 

..0 
.j

 
0
-
-
-
N
N
~
M
~
~
J
~
m
m
~
o
o
-
N
N
N
M
M
~
m
~
~
~

c
-
N
~
J
m
~
-
~
 

M
M
M
M
M
M
M
M
M
~
M
M
M
M
~
M
M
M
~
M
M
M
M
M
M
M
~
M
M
M
~
M
M
~
M
M
M
 

z 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

q 
tn

 U
l tn

 
ll'l m

 
11'1 .n tn

 tn
 tn 

tn
 •n

 tn 
L

n
 11'1 tn

 ll' m
 

tn tn
 lf\ lll ln

 ll"' tn
 tn

 '" 
tn

 •n tO
 

lf'l tn 
lf'l tn

 tn
 t_n tn 

J 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

18 



r::J 

,.... TA BLE 2 .--PRECA~BR! A N EXT RUSIVE POCK <CONTINUED > 

LtB , NO. SAMPL E CO PPM-S CR PPr<- S c u p? ... - 5 f i\ - C fE ~-s fET03 '{. GA PP v. -S GE <>P~-s -1F PPIJ-5 
--~ 

151 30 1 RE1PC18 O, N O. OL 7 . 0 0 , 041 2 . 0 2. 8 20 . 0 .'1 O, N 
15131 0 PEI~-'CI4 o. N O. OL ) . 0 o . or.R I . o I . 7 ) n. . 0 . '1 0 • • , 
. 151 ) 11 PEJ°C 02 O. N O. OL O. PL 0 . 030 1 . 5 1 . 9 3Ci . 0 , '1 0 . ~J 

15 131 2 Rt1PC4S O. N O. OL O ~ O L 0 . 101 2 . 0 3 . 6 30 . 0 . '1 O, N 
151323 ;:> E1 PC1 7 o . N 1 . 0 3 . o 0 . <r30 2 . 0 2 . 6 15 . O. N 0 · "' 
1513 2il R£1?(28 :; . J . 0 O. OL O. OSn ) , U 3 . 9 30 . 0 . '1 c. , <4 

151330 REIPC!4R O.L O, OL 5 . 0 0 . 026 I ,5 1.7 30 . 0 .'1 O, N 
151331 PE1PC16 v.N 7 . 0 3 . 0 0 . 112 ? . 0 2 . 8 30 . O. "l O, 'J 

15 13 38 PE 1 PC 47 (l , N Cl . OL o . OL 0 . 0. 32 3 . 0 3. 4 . 30 . O. N 0 . "1 
15134 3 RC:1PC13R {) . N O. OL 3 . 0 0 . 023 1 . 5 1. 9 30 . 0 . ,, 0 , I! 

151345 PE1PC1 6R O.L O. OL 2 . 0 (l , (l59 2 . 0 2 . 9 30 . 0 . '1 O , N 

151346 PE1 PC01 O. N O, OL I . 0 0 , 072 1 . 5 2 . 0 30 . 0 . '1 O. N 
151 15 7 ~"EI PC1 3 O, N O. OL 3 . 0 O. OO IL 1 . 5 1 . 8 30 . O. 'J O, N 
15135 .. RE1PC15 O, N 7 . 0 3 . 0 0 . 049 1 . S 2 . 2 30 . C, N O, N 
15J:lo7 REI PC 27 3 . 2 . 0 O. OL 0 . 054 3 . 0 4 . 0 30 . G. N C, N 
151 3J2 Pt1PC05 o . N 3 . 0 1.5 O. On6 2 . 0 3 . 1 30 , 0 . '1 O, 'J 
151 304 RE1P C0 4 5 . 15 . 0 3. 0 0. 072 3 . 11 4 , 5 30 . 0 . "1 O. N 
15 D 17 RE1PC11 o . L O, Cl l 1 . 5 0 . 0 15 2 . 0 2 . 5 30 . 0 . '1 0 • • , 
1:;,112 0 PE1PC 09 O, N O. OL O. OL 0 . 003 1.5 2 . 5 20 . O. N 0 . '1 
151325 REiPC08 O. N O. OL O, OL 0 . 035 2 . 0 2 . 6 30 . 0 . '1 .'o · ' ' 
15 !327 PE!PCII R O.L I . 0 1 . 5 o . nJJ ? . 0 2 . 5 31) . 0 . '1 o . .. 
15133 3 PE 11-'CI2 O, N O. OL 1 .5 0 . 1 19 2 . 0 2 . 8 30 . O. N o. 
151337 RC:11-'CIO O, N O. OL O. OL 0 . 0 14 2 . 0 2 . 3 20 . 0 . '1 0 , '< 
IS 131.7 RE1PC03 5 . 5 . 0 3.0 0 . 03R 3 . 0 4 . 0 30 . O. 'J 0 • • , 

..... 151 35 il RE Jf.'C 06 o.N 1. 0 \. 0 0 . 02 2 2 . 0 3 . 2 30 . O, .'J 0. t,• 

\0 151363 ~EJPC 0 7 O. N O. OL O. OL 0 . 026 I. S 2 . 3 30 . 0 , \J 0 , \1 
151339 RE1PC 20 (J , N O. OL I. 5 0 . 020 2 . U 2 . 2 30 . 0 . '1 O, N 
15 1 ~56 REJPC19 Q, N O. OL 1 . 5 0 . 029 1 . 5 2 . 4 30 . 0 , '1 O, N 
15 1305 RE1 PC2S R O. L 3 . 0 1 . 0 0 . 07 5 2 , I) 3.2 30 . 0 . '1 o." 
151318 RE1 PC2n O.L 1.5 O. OL 0 . 074 2 . 0 3 . 4 30 . O. N 0 . 11 
151 326 REJPC2 1 O. L 1 . 0 5 . 0 o . n35 2 . 0 2 . 9 30 . 0 , "1 0 , 1\; 
15134 2 RE1PC25 (l , L 3 , 0 O. OL 0 . 05 2 ;>.0 3 . 0 30 . 0 . "1 o . ~ 

15 1 ) 49 RE!PC23 O, N O. OL 5 . 0 O. Oh 2 2 . 0 2 . 5 3 (1 . 0 , \J O, N 
15135(: RE1PC24 O. N 3. 0 3 . 0 0 . 043 1 . 5 2 . 4 30 . 0 . '1 0 , "1 
151355 RE!PC22 3. O. OL 7 , 0 0 , 029 2 . 0 3 . 2 30 . O, .'J O, N 
151316 RE 1PC3 0 O, N O. OL O. OL 0 , 131 1.5 2 . 3 20 . 0 . '1 0 . ~: 
151 361. RE1PC29 o. N 2. 0 1 .0 0.137 1.5 2 .2 30 . O, N O, N 
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f" 

'1 TA BLE c.--PP£ CA ~RR IA N EXTRUSIVE ROCK !CO NTl NU EI'll r; 

,.-, L ~9 . NO. SAMPL E MN PPM -5 M0 PPM-S NA20 ~ ll& PP~ - 5 N(l PP .v. -5 'liT PP ~I -5 p i- -S P205 il\ P3 PPM-5 

151 30 1 PE !PCIB zoo . O, L o . o'l J s . CJ , B O.L 0 ~"~ 0 . 05 · 2 CJ . 
15131 (! PE! ?C l4 ! 50 . 3 . 3 . 65 I 0 . 150 . O. L Q, N 0 , 04L 3 0 . 
15131 1 RE1 PC0 2 2 00 . O, N 3 , 40 15 . 70 . O, L O. N 0 , 04L 15 . 
15131 2 PE 1 PC 48. 15 0 . O,N 4 . 16 10 . 70 . O, N 0 , \J O. OA 15 . 
15132 3 RE1PC1 7 z oo . O, N 0 . 13 15 . 70 . O. N O. N 0 , 04L 15 . 
151 328 RE1PC28 300 . O. N 5. 0 4 O. L 100 . O. L O, N 0 . 20 15 . 
15 13 3 (1 Rf1PC14R 150 . O, N 3 . 62 10 . 150 . O. L 0 . '1 0 , (14 30 . 
151331 RE!PC16 300 . O. L 2 . 54 10 . 150 . O, L O, N 0 , 04 L 7 0 . 
151338 RE1PC4 7 20 0 , O. N 4 , 0!, J 0 . 70 . O. L O, N 0 . 06 1 n . 
151 343 ~EJPC13R 3 00 . Q, N 3. 74 15 . 70 . Q, N O. N 0 . 10 ?. :J . 
151 34 5 PE JP C16R 700 , 3 . ? . 7A 15 . 100 . O. N O, N 0 . 04 15 . 
151346 RE1PC01 3 0(J , 3 . 3 . 1 f, 15 . . 7 0 . O. N Q, N 0 . 50 2 0 . 
151357 REJPC! 3 3 00 , (l , N 3 . AO 15 . 100 . O. N 0 , 1\J 0 . 06 30 . 
151 359 RE1PC 15 500 . O. L 3 . 16 15 . 7 () , o .L O, N 0 , 04L 15 . 
151 36 7 REJ PC2 7 700 . O, N 4 , 96 10 . 7() , 5 . 0 . '1 0 . 20 J 0 . 
151 3(.; 2 PE1PC05 1000 . 3 . c. . !lo O,L J sn . O. L 0 . ·'II 0 . 09 30 , 
151 30 4 PE1PC 04 700 . 3 . 4 , 42 10 . 7 (l , O. L O. N 0 . 40 3 0 . 
15 D l7 RE1PCJ1 IS O. O. L 3 , 44 10 . 7 0 . O, N 0 , "1 0 , 04L 15 . 
151320 PE1PC0 9 100 . O. N 0 . 6 1 10. 70 . O. L 0 , "1 0 . 04L 15 . 
15 1325 PE 1PC08 7 0 . O.L 3 . 12 10 . 70 , O. L 0 , 1\/ 0 . 04 ! 5 , 
1513(:'7 RE1?C11 R 150 , O. L 3 . 3 4 J s . 1n. O. L O, N 0 . 01• 30 . 
151133 RE1>-C12 ! Sr •• o . L 3 . 34 1 o . 70 . o . L () , N 0 . 04L 15 . 
151337 PE!PC 10 J 5 0 . O. N 1 . 06 J 0 . O.L O. N 0 , ·\J 0 . 05 15 . 

N 151347 RUf-C 03 ·r oo . 3 . 3 . R4 tl 0 . 7n . O. L O. N 0 . 20 15 . 
1-' 151158 PE1 PC0 6 15 00 , O. L 5 , 44 15 . 70 , o . N 0 , 1\J 0 .1 0 20 . 

15136 3 PE!PC0 7 70 . O, N 3 . 22 15 . J on . O, N Q, N 0 . 04L 15 . 
151 339 PE1 PC 20 300 , Q, N 0 . 86 10 . 7 0 . O, N 0 , '11 0 , 04 15 . 
15 1356 RE1PC19 sao . O. N O. hO 15 . 100 • . O, N O, N o . os J 5 . 
15 130 5 RE1PC2 5R soo . 3 • . (:' . 00 10 , 7 0 . O. L O, N 0 . 20 J s . 
15 1318 PC::1>'C26 s oo . O. L 1. 90 10 . 70 . O,L Q, N 0 . 10 J 5 , 
151326 REJPC2 1 7 00 . o . L 4,34 10 . 70 . O. L O, N 0 . 10 3 0 . 
15 134 2 fiE1PC25 7 00 , O. L 1 . 9 4 10 . 70 . O.L O, N 0 . 20 ·15 . 
151:'-4 9 PE1PC2 3 1000 . O. L 3 , 71. 20 . 70 . O,L O. N 0 , 04 15 . 
15135 0 RE!PC24 700 , O. L 3 . 70 15 . 70 . O, N O. N 0 , 04 J s . 
151355 RE!PC2 2 15 00 . O, L 4 , 70 15 . 70 . O. N O, N 0 . 20 2 0 , 
15 131 6 RE 1PC 30 7 0 . O,L 3 . 5 4 10 . 70 . O. N O, N 0 , 04 L · 10 . 
151364 RE!PC29 IS O, O, N · 3 . 34 15 . 70 . O, N O,N 0 . 04L 10 , 

.. 



~ 
Th~LE z.--PRE C A ~ eRT A N F. XTR USIVE RO CK CCO NT!N UEDl 

n LA3 , NO, SAMP LE PO PP-- - 5 j:>T PP •• - S RE P0 "1 - S ~8 PP"l - S sc """·-s s:: PP M- C 51 J:. - 5 5102 ., S~ PP M- S 

15 1~0 1 Pf1 PCIB O. N O, N O, N O. N O, L 0 . 1L . 10 .G 79. O, N 
15 1310 PE!PC I 4 O, N (l , N O. N O. N l 0 . 0 . 1L 10 , G 76 . 0 , 111 

'""' · j 51311 REJPC0 2 Q, N n , N o . N O. N 5 o Oo4 1U. G 77 . O, N 
151312 RE!P C48 o . N O, N OoN Q. N 15 . o .-2 ! O. G 74o 0 0 ·~ 
151 32 3 PE J;..>C J7 OoN OoN o . N OoN OoL Oo2 10 oG 75 o O, N 
15 ! 328 ~ E!PC28 n , N OoN O. N OoN 10 . 0 . 2 10 oG 7!. Oo"' ':~ 
15 133 0 RE!PC14 R o . N I' oN OoN O. N 7, 0 o1L l O, G 75 o Oo'li 
151331 QE))'C I 6 o , N O, N OoN OoN 7 0 Oo3 ! n or, 74 o O, N 
1513Ja PE!PC47 o . N OoN OoN OoN ]5. Oo2 10 oG 74 o OoN 
J 5 1343 '<E1~-'C13R OoN O. N OoN OoN I 0 . 0 0 J 10 . G 75 . OoN 
15 134 5 REJPC16R OoN OoN OoN OoN 10 0 0 oiL 10 , G 71 . O, N 
15 1J4 6 RE 1 ~C0 1 OoN 0 , 111 OoN 0 ,tJ 7o 0 .1 L 10 oG 77 o O, N 
15 135 7 QE1PC1 3 Q, N OoN OoN OoN 1 C\ , 0 . 1 10 . G 75. 0 , '-1 
151 35 9 RE!PC 15 o . N O, N O. N O, N 7 . 0 .2 10 , G 78 . a. -.: 
1:il367 Rf1PC2 7 o . N O, N Oo N O. N 15 . 0 . 1 L 1n . G 71 . Q, N 
15130 2 PE I PC05 OoN O, N Q, N O. N 15 . O. !L J n . G 73 . 0 , "1 
1513 U4 REIPC04 o . N O. N O. N 0 , \J !5. o . z 1Q. G 7 4 . ll o"< 
1:, 131 7 RE!PC11 OoN O, N OoN OoN 5 o 0 0 1 1 o . G 79, 0 . ' J 
151320 PEJf-'Cu9 o . N o . N O, N o . N 7o 0 , 1 L 1o . c; 75 . OoN 
15 1325 RE1 PC08 UoN O, N OoN O, N llo L Oo3 1o . G 77o 0 0 ~~ 

151327 PE 1PC11R OoN Oo N OoN O. N IJo L (1 , 2 I OoG 78 o 0 0 \j 

151333 REiPC 12 OoN O. N . Q, N OoN OoL Oo2 J (I , G 7fl o O, N 
151337 REIPCIO OoN O. N O. N O, N OoL 0 oIL I O. G 7!l o OoN 

N 151:147 >'E1P<.OJ O, N 0 , \J OoN OoN 15 o 0 . 1L I O. G 72 . Q , \) 

N 1~1351:! l-l£l>'C06 OoN OoN O, N OoN 1S o 0 . 1 I OoG 73 . o. N 
15136 3 >'E1PC0 7 OoN OoN o.N O.N O. L 0.2 I O. G 76. 20 o 
151339 PEJ~-'C20 Oo N OoN OoN O. N . 5 . 0 . 1L 10 . G 76. O, N 
151 156 REIPC19 Oo N OoN OoN O.N 7o 0 . IL I O. G 77 . 0 . "1 
131 30 5 REIPC25R O, N OoN O,N o . N 7. 0 . 3 10 . G 71 . O, N 
151318 PE1PC26 O, N O. N OoN O. N 7 . o .1 10 . G 72 . O. N 
131326 REJPC2 1 OoN 0 0 N O. N 0 , '11 10 . 0 .1L I 0 . r, 71 . O, N 
151342 RElf'C25 O, N O. N OoN O, N 10 . 0 . 1 L I O. G 70 . o . •J 
131349 RE 1PC23 O. N OoN OoN OoN 7. Oo1 10 oG 7'1 . O. N 
151350 RE!P C24 O. N O.N O. N O, N 7 0 Ool L 10 . G 75 . 0 , "1 
131355 RE IPC 22 O. N O. N OoN OoN 15. 0 . 1L l OoG 70. Q, N 
151316 RE!i'C30 O, N O. N O. N OoN 7. o o1 L 10 . G 79o OoN 
151364 RE!PC29 o. N O, N OoN Oo N 7. Oo 2 lO,G 79. Oo N 

• 



' "' 
T~ E:!U 2 .-~PPECA~B~IAN [K T RUS IV~ ROCK 

.I 
(CO Nli NUF.n l 

L ~S . NO, SfiMP LE SR PPM- 5 Til PP>< - S TE p;:>.., - S TH PPM - 5 TJ 'i- - S TL PPM-5 u PP'I-5 v ;::>? '-\ -5 w PP '<-S 

151 30 1 'IE1PC1~ 30 . 0 , \1 O, N O. N 0 .! 0 O, N O. N O. l 0 , "1 
1513 10 PE1PC14 100 , 0 . "1 0 . ' J (l , N 0 . 15 O, N O. N l 0 . O, N 
151311 RE1 PC0 2 30 . O, N O. N O, N o . 1 n Q, N 0 , "1 O.L O, N 
151 31 2 PE 1 PC48. 30 . (' , N (l , N O. N 0 . 1:, O; N () , \! O. L O, N 
151 323 PE! PC 17 ?o. O. N O. N Q, N 0 . 0 7 O. N 0 . "1 O. L O, N 
15 !3?b P[1 DC?H 1Sil . O. N O. N O. N 0 . ?0 O. N 0 . "1 3 0 . 0 . "> 
15133 0 ri(1 UCJ4 R 100 . Q , i\i O. N O. N 0 . 15 O. N 0 , "1 1 0 . O, N . ... 
151 331 PE1 PC16 70 . Q, \1 O. N O. N o . 15 O, N O, N O. L O. N 
151338 RE 1'-'C47 2 0 . O. N O. N O. N 0 .1 5 O. "l O, N O. L O, "l 
151 34 3 PE1 PC 13R 70 . O. N 0 . "1 O, N 0 . 15 O, N O, N 10 . O, N 
15 1345 RE1PC16R 7 () , O. N O, N O. N 0 . 15 O, N O, N 7 . 0 , "1 
15 1346 PE1PC O! 3 0 . O. N O. N O, N 0 . l 0 O, N 0 , "1 O,L O, N 
15! 357 .o( 1 PC 13 70 . n. N O, N O. N 0 . 15 0 , "1 0 , "1 10. O, N 
1513S9 RE1PC15 5(1 . O. N O.N O, N 0 . ! 5 O, N o . N O,L 0 , 1-1 
15 136 7 RE JP C27 150 . 0 . "1 O, N O, N 0 . 30 O, N O, N 30 . 0 , :>1 
15!3 02 PEJPC 05 3 00 . 0 , N O. N O. N 0 , ?.0 O. N 0 . •: O. L 0 , "! 
15 13 U4 RE!f'C04 200 . O, 'IJ o . " O, N 0 . 20 O. N O, IIJ 3 0 , 0 , 'I 
15 131 7 RE !PC! ! 3 0 . O. N O. N O. N 0 . 10 O, N O. N O,L O, N 
15 !320 RE!PC09 5 0 . O. N O. N O. N 0 . l 0 O. N O, N O.L o, ._ 
151325 RE!f'C08 3 0 , 1) , \J O. N 0 . 114 0 . 0 7 O, N O, N O. L 0 ,\J 
15 132 7 PE! PC!1 R 2 0 . O, N O. N O, N 0 . 10 O. N O, N O,L ('1 , 1\: 

151 33 3 PE1PC12 3 0 . O. N .O , N O. N 0 . 1 C) O, N O, N O, L •1 . ~ 
151337 RE1~C1 0 so. O, N O, N O, N 0 . 11\ O. N O, N O. L 0 , N 
151347 RE1PC0 3 2 00 . 0 . 114 O. N O. N 0 . 30 O, N O, N 3 0 . O, N 

('..) 15130>8 RE!PC 06 2 00 . O, N O. N O, N 0 . 20 O, N O, N o. L O, N 
(..,.) 15 136 3 RE1 PC0 7 3 0 . O. N O. N O. N 0 . 10 O. N 0 , \J O.L 0 . '1 

151339 PE 1PC20 7 0 . O. N O. N O. N 0 ; 10 O. N 0 . '11 O, L O. N 
15 1356 RE1PC19 7 0 . O, N O. N O,N 0 .1 0 O, N O. N O. L O, N 
1:;1 30 5 PE1>'C2 5R 15 0 . O. N Q, N O, N 0 .1 s O, IIJ Q, N 2 0 . O, N 
15131 8 RE1PC2 6 15 0 , 0,'11 O, N O, N 0 .1 5 O, N 0 , "1 30 . O. N 
151326 REiPC21 100 . O. N O. N O. N 0 . 20 O, N 0 . ~~ 15 . O, N 
15 I:l4 2 REJPC2 5 15 0 . O, N O. N O. N 0 . 20 O, N 0 , :-1 3 0 . 0 , '1 
15 1349 RE!PC2 3 30 . O. N o. N O. N 0 . 15 O, N O. IIJ O. l Q, IIJ 
151 350 RE!PC2 4 ·3 o . O, N o.N O, N 0 .'15 O, N O, N O,L O, N 
151355 RE!PC2 2 100 , O.N O, N O, N 0 . 2U O, N O, N 2 0 . O, N 
l51 31 o RE1~'C30 30 . O, N O.N O, N 0 . 10 o.N O. N 0 , \J O, N 
15 131)4 RE1PC29 30. O, N O,N O,N 0,15 O, N O, N O. N O,N 



,.. 

TABLE 2, --PRECA~~q!AN EXTRUSIVE ROC~ CC ON TJNUEOl 

LAB , NO, SAMPLE y PP."' -5 YB PP.w-S ZN PP.., - 5 ZN PP , - C z;~ p;:>v-s 

151301 ~E!PC18 7ll , 7. O, N 24 . ' cOO . 
151 310 PEJPC14 70 . 7. O, N 1?4 , 200 , 
I:=; l ~II '<E!?C 02 70 . 7. 0 . '1 :,n . }51\ , 
151312 P.E!PC43 70 . 7 . O. N 15 . I SO . 
151323 REJf.>C!7 70. 7, C) . N zn . 200 . 
l5!32 il PEJPC2 8 7U , 7 . O, N ?1 . ISO, 
151330 RE!PC!4R 71! . 7, O, N }26 . z oo . 
1513Jl PEJ?Cl6 t oo . 10 . O. N ()! . zoo . 
15 !~36 PE lf'C47 70 . 7 , 0 . ,, ?3 . 150 . 
! 51 34 3 i<f.J,.>CJ3K 70 . 7 , O. N t on . 300 . 
lSJJt.S RE!PC16R I OO , 15. O. N 66 . 5no . 
!51346 REJPC il l 70 . 10 . O. N 66 , son . 
151357 P.()PC1 J 100 , 10 • . O, N 93 . Jnr. . 
151J59 i<E!P C15 70 . 7 . O. N 22 . 300 . 
1513 67 PE!PC27 70 . 7 , O, N 35 . z oo . 
1513 C2 RE!PC0 5 70 . 7, O. N 11 9 . 150 . 
1513 04 REJPC04 70 . 7 . O. N 123 . 150 . 
15131 7 RE1PC11 zo. J. O, N 75 . zoo . 
15!320 RE1PC09 30 . 7 . O.N l 0 . zn . 
151325 RE1PC 08 70 , 7 . O. N 14 , zoo . 
15 1327 PE!PC11 R 20 . 3 . O. N 7t. . zoo . 
15) )JJ PEJPC12 70 . 7 . O, N 31\ . 300 . 
151337 >'E!PC10 )0 , 7 . O. N 14 , 300 . 

N 
151347 PE1PC0 3 70 . 7 , O, N 7{) . I SO . 

.p- 151J';d P.E!P C0 6 70 . 7 , O, N 108 . ! So . 
15 136 3 R()PC07 100 . 10 . O, N 15 . 300 . 
1S 1339 PE!PC20 70 , ! 0 . O. N 43 . 300 . 
151356 PE1PC!9 100 , ! 5 . O, N t.7, )00 . 
1513 05 RE!PC25R 70 . 7. O, N 53 . 150 . 
151316 REJP C26 70 . 7, O. N 52 . 150 . 
151 326 PEJPC21 70 . 7, O. N 53 . !50 , 
151342 RE!PC25 70 , 7 . O. N ' 54 . 150 . 
151349 RE!PC2 3 100 , 10 . O. N 108 . soo . 
151350 RE1PC24 70 . 10 . O,N 113. 300 . 
151355 REJPC22 70. 7 . O. N 7':> . z oo . 
151316 RE!PC30 70 . 7, O.N 10 . z oo . 
151364 RE1PC29 70 . 10 . O.N 11 . 300 , 



~ 
LAa >JO . FIELD ST CO UN TY LAT LON:; DESCRIPTIO'I f(lR"l fiTIO N 

NO. 
~ 

01"8153 REOS D30 AR R4NOOLPH 36 zc. 55 90 55 15 COTT ER ( ?) 

01'-8\7 0 REOS0.?9 JIR PANOOLPH 36 zc. 55 90 55 J5 COTTER (?) 
(") 01C. 8 1R O REOS030 R AR Rt.NO Ol PH 36 c4 55 90 55 !5 COTT FR ' (?) 

014"233 REOSD32 AR RAND OLPH 36 zc. 55 ~ 0 55 j 5 COT TER (?) 

014 82~ 2 RO: <J$0 31 t>R RA NOCL PH 36 24 55 90 55 :5 COTTFR (?) 

" 014 6 131 REOS03 3R 11.0 80LL i 'JGE R 37 17 40 90 13 0 Ci ASC0NA0 E 
014 !l15 7 RE OSD 35 MD ~ 'il LI \!GE R 37 15 10 90 12 15 G4SCONA0E 
D14 820 4 R£ 050 36 1':0 BOLLINGER 37 15 10 90 12 15 GASCI')N~)E 

011..82~2 REOSD 33 MD t'OLL I NGER 37 17 40 90 13 0 GA SCO'JA)E 
011.. 82:11 Rt.OS031.. MD POLLINGER 37 17 4 0 90 13 0 G(ISCON ~')E 

:;; 
014!:>128 RE0503 7 MD CAPE G!PARDEAU 34 14 0 89 48 15 JEFFERS:>N CITY 
D148192 REO<;D39 ~1 0 CAPE GIR ARDEAU 37 21 40 89 48 30 J EFFERSON CITY 
014 8222 RE OSD 40 MD CAPE GIRARD EA U 3 7 21 40 89 48 30 JfFFF RS:>Nr CiiY 
Ol'- S232 REO<;D38 1'0 CAP:: GIP AROEAU 34 14 0 !l9 48 15 J EFFERSON CITY 
D14i>1? 1 Rt: OS C0 7 1~ 0 CRt. wFO!<O 37 50 50 91 25 ··5 EM I NENCE 
01 4221 1 REOSOC\ 5 ~·o Cfl .~ W F:')RO 37 so so 91 25 ·· 5 EMI NEN CE 
o1c. n 12 RE050(•6 MD c.- ~wr0RO 37 50 s o 91 25 '•5 EMINENCE 
014i>259 REOS008 MO CRt>,FORD 37 50 50 91 25 .. s E~ p,fNCE 
01<.8155 RC:OS01 4 foiO FR,\NI<L!N 38 27 30 91 0 25 J EFFERSON CITY 
014 8 162 REOSO J6 ~1 0 Ff<t>'IKL!N 38 29 0 91 0 JO JEFFt RSC>N CITY 
01<- 522 3 REOSD15 MO FRANK LIN 30 29 0 91 0 31) J EFFERSON CITY 
0 14b247 REOS014R MO FRANK LI N 38 27 30 91 0 25 J !:FFFR5:->N CITY 
01 4<'-2 77 REOS01 3 MO Fku'I'( L!N 38 27 30 91 0 25 JEFF ERSON CITY 
01'-E-17 1 REOSuO I MO lf<O'I 3 7 38 15 91 2 0 PONNF. TE >?R E 
014€~31 HEC>5 i.>0 4 ~ 0 ! RON 37 38 IS 91 2 0 POTO<;I 
Ol 4b27 4 '<E OS[h1 2 'MD !PON 37 38 15 91 2 0 l'lON NFEQRE 

!'.) 0 1<. '127 5 RO: OS00 3 ~10 I RON 37 38 IS 91 2 0 POTCl <;! 
V1 0 1:. 8152 kEOSD23 MO OZAPK 36 35 5 92 18 15 JEFFFRSON CIT Y 

014 '31~6 RE OS0 24 MD OZARK 36 35 5 92 18 IS J EFF FRS')N CITY 
0 14!'240 REOS021 MO oz~RK 36 35 5 92 17 55 ROUPJO::l:J X (?) 

01 " '32'- 1 RE OSD 22 MD OZAQr< 36 35 5 92 17 55 R0Ui110JUX (?) 
0!48118 RC: OS02 6 MD RI PLEY 36 37 20 90 50 0 ROUf, ! D::lu X ( ?> 
0!481~~ REOSC27 folD RIPLEY 36 37 30 90 49 s o J FFFFRSQN CITY (?) 
01 4820 6 R::oso2 s t~O RIPLE Y 36 37 20 90 50 0 ROU"TD::>U X (?) 

01'-:!21..9 RC: vSD2r3 MO RIPLEY 36 37 30 90 49 so JEFFF RSO N CITY (?) 
0!4bl l7 RE.OS0 <.6 MD STE GEN~VIEVE 37 47 30 90 4 0 GASCO'I~DE 
014'3127 REOS 0 <.2R MO STE GENEV IEVE 37 47 2 0 90 10 10 80 NNF E'< RE 
01 46 132 REOSOC.8 MD STE GE NEVIEVE 37 47 30 90 4 0 GASC0N~) E 
Olt.51 c.7 REOS04 2 MD ST E GE :-.it VIEVE 37 47 20 90 10 10 AONNt E RR E 
011.. ?14 9 REOS0 44 I'D STE GFNE VIE VE 37 47 20 90 10 20 FIONNFT~'<RE 
0 1'-S19 7 RE OS0 45 MD STE GENE VIEVE 3 7 47 3o 90 4 0 GASCON6.0E 
014 520 3 REOS 0 47 MD STE GC'JE V! EVE 37 47 30 90 4 0 GASCON ~~E 
0146257 REOSD 43 MO STE GE:'JEVIEVE 37 47 20 90 10 20 FIOi'vNF TE '<R E 
0146284 REOS04 1 :-10 STE GENE VIEVE 37 47 20 90 10 10 FIOiiNE E '<R E 
D14 8 123 RED<;D 19 ,...0 Sr<ANNON 37 8 40 91 26 0 GASCONAI)E 
014 8 169 REOS01 7 MD SHA NNON 37 8 45 91 26 4 0 GASC ONAD E 
014819 5 REOSD18 tJ,Q SHANNON 37 B 45 91 26 40 GASCONAOE 
014o2o4 REDS0 20 MD SnA NNON 37 8 4 0 91 26 0 GASCONADE 
01 48148 RE OS0 10 MD wt. SI"i!NG TON 37 45 55 90 46 10 BONII.FE=<R E 
0148177 REOS OI2 MD WASI"i!NGT ON 37 45 55 90 4 7 15 80Nt\ETE=<RE 



..... TASLE 3 .-- ShU~ C ARAO~hTE !CONT!'IUF.D l 

'- ~8 . NO , SAM PL E AG PP~'> - S Al <; - S AL203 f. AS PP~ - 5 fiS P P "' - C AU P;:>r-",-S 9 PP'I - 5 BA PPv - S BE PP •· - S 

I '-ill 53 RE OSO J O O. N 0 . 70 ! . O. N ! . OL O. N O. L 20 , 0 . ~~ 
,.... 14 /< 17 0 REl'SD29 O. N ! . 00 1 . O. N l . 3 O. N O, L so. O, N 

]·43 ] ('') PE OS::JJOR O. N I . 00 1 . o . N I . OL O, N O, L 30 . 0 , 11: 
14 P.CJ J REOSDJ2 (J , N !. s o 2 . O, N I . OL 0 •. N O. L 100 . O, N 
1~ 62 52 P£05031 · O. N !. 50 I. O, N I . OL 0 . "1 O. L 100 , 0 , '-l 
I '-dl 31 PE 050 33R 0 . '1 0 . 1)3 I . L O. N 1 . 0L O. N O. N 2 . O. N 
1<.$<157 PE OSD35 ti , N 0 . 11) !.L O. N 1. CL O, N O. L 1 0 . 0 . ~: .~ 

•f' 
JC. F\('0 4 P£ 05036 U, N 0 . 02 !.L Q, N 1 . 3 O, N O. L 3 , O, N 
14 '32 .'> 2 REnSu33 O. N 0 . 05 1.L O, N l . OL C. N O, I>J 2 . 0 , '1 
J:O t\21; 1 RECS OJ4 O. N 0 . 50 I . L O. N !. Il L I) , N O. L I 0 , 0 , "< 
I'- Hl2o PC:0Su37 o . N 0 .7 0 1 • O. N S . b O, N O. L 7 . O. N 
14,]9 2 PE OS0 39 O, N 0 . 70 !.L O. N !. OL o . N O. L 30 . 0 . "! 
l4 'l2 22 oc: nSOL.O O. N 0 . IS l.L O. N I .2 O, N O. L 5 . 0 . ~ · 
14 ..;('32 REOSD38 O, N 0 . I 0 1 . L O. N 1. OL O. N O. L s . 0 . ,, 
145!8 1 0£0500 7 (; , N 0,07 !. L O, N L. , 5 O, N O. N }, 0 . ' J 

1 C. f\?.1 1 PE OSD 05 O. N n . 15 !. L O. N ) • tl O, N O. L I o . 0 . .. : 
14 '1212 PE 0 5D06 O, N 0 . 05 !. L O, N 2.2 O, N O. L 5 . 0 , . 
I4A2S9 PE \• 50 08 O, N 0 , 20 !.L O, N 3.3 O, N O, L 15 . 0 . ~· 
l'- 8155 PE 05DI4 O. N !. 00 1 . O. N 1. OL O, N O, L 30 . I) , N 
148 162 RE CSDI6 Q, N !. 50 3 . O. N 2 . 2 O. N O. L 30. o. :-: 
1'-8223 PE 051J1S Q, N 0 .7 0 !. O, N I . OL O, N O, L 20 . 0 , '1 
1< ,247 PE CS014R O. N !. 50 1. O. N !. OL O, N <• .L 30 . 0 . '1 
J 482 77 RE i" Sll lJ o . N !. 50 2 . O. N 1. OL O. N O.L 50 . 0. ~. 

14 81 71 RE uSD0 1 o . N 0 . 05 l.L O. N 2 . 3 O. N O. N 3 . O. N 
14'l?Jl PC: 05[J04 0 . '-1 o . os l. L O. N 1. 2 C. N 0 , \1 3 . Q, k 

N 1"e274 REOSD02 O. N o . o3 l.L O, N 1 . 2 O, N (l . ,, 2 . O. N a- 1:.an5 RC:CSD 03 o . N o. os l. L O, N 1 .• 2 O, N O. N 2 . 0 , "! 
1'- 6 152 RE (I5u2 3 O. N t' . 3o I.L 0 . ·~ 1. 7 O. N 0 . \1 7. C, l\i 
14 d 1b6 PE05024 O. N 0 . 5 0 1.L (J . N 1.4 O. N Ci . L 20 . O, N 
1-4 ~? 4 0 '<EOSD 21 O. N 0 . 0 7 l. L O. N 1.1 O. N O. L 7 . O, N 
1L. ;:ZL.1 0 EOS022 O. N 0 . 30 1.L O. N 3 . 3 O. N O. L 15 . Q, N 
1 48 1!8 P£()5026 O. N o . 7G 1 , L O, N 2 . 8 O. N O.L 70 . 0 . 14 
1'-8185 PE0<;02 7 O. N 1 . 00 1 . O. N 6 . 6 O, N O.L 20 . O. N 
14 '121.!6 RC: OSD 25 O, N I. 00 4 , O. N 1 7 .• 0 O, N O. L 13 . O, N 
1482<.9 RE (ISD 28 () . N 0 , 0 7 l. L O. N 2 . 7 O. N 0 . \J 7 . 0 . \J 
1" " 117 P£05046 O. N 0 . 07 1.L O. N 1. OL O. N O. L ? . O. N 
14 &127 PE OSD42 R O. N 1. 00 2 . O. N I . OL O. N O. L 3 0 . 0 . ·" 
1Cool32 PE OSD48 o . N 0 . 03 1 . L O. N 1. OL O, N o.N 3 . 0.\J 
1413147 REOS0'-2 (J , N !. 00 2 . O. N I. OL O. "J (l , L 30 . O, N 
14 31l.9 REOSC44 O,N 0 . 70 I . L O, N I . 4 o . N O. L 15 . O, N 
143197 RE05045 o . N 0 . 03 1 . L o .• N !. OL O. N 0 . ,, 1 • o.n 
1'- 'i2 11 3 R£ (, 5047 O, N 0 . 03 I. L O, N 1. OL O, N O. L 3 . 0. "' 
14 ">257 PECSD43 O. N o . so l.L O. N 1.5 1) , 111 O, L 20 . 0 . '\: 
14 o2o4 PEO SD 41 O, N 1 . 50 1 . O. N 1. OL O. N O. L 20 . O, N 
14o123 RE05019 C. N 0 , 15 l.L O. N 1. 0L· O, N 0 . L . 7 . 0 , \J 
146169 REOSD1 7 O. N 0 . 03 1,L C. N 1 . 1 O, N 0 , \J 3 . O. N 
l4 dl95 RE OSD !8 o . N 0 , 0 7 1 . :... O, N 2 . 4 O. N O, L 3 . O. N 
14 8264 RE OSC 20 O. N 0 . 30 l.L O. N 1 • 1 O. N 0 . !.. 3 . O, 'li 
1c.a1 1.8 RC: OS010 O, N o . ! 5 I • O, N l. OL O. N O. L 7. 0 . '1: 
l4a 177 RECS012 O. N 0 . 10 1 . L O, N 1 . 0L O, N O,N 5 . 0 , '-i 

·• 



TA 3 Lf 3 . - - SAUK CAPA O~a TE <C ON Tl ~UEO l 

L ~'l . NO. ~MIPLE BI PP />1 -S TDTIIL Cl'> 01-<G NC Cl< CRH'IIT C'l\ c~ :1' - S : bO 't CD PP'I-S CD PP'~ - C c:: PPv. - s 

Jl.£i153 PErS D30 O. N l! . 60 () , ) l l . ?v 10 . G 31 . 0 , "1 l. L O, N 
l '-8170 PE OS029 O. N 11 . 4 0 n. 4 11 . 00 lO . G 29 . O. N l.L O. N 
14 b 18 <· RF:OS030 R O. N 11 . 90 0 . 1 L 1 l . '10 10,G 31 . 0 . \J l.L O, 'l 
1'+ S..?33 ilE I'SD 32 O. N 9 . 34 0 . 3 9 . '1 5 l n . 20 . O. N l.L 0 . t~ 
141- 25 2 PE OSD 31 O. N 10 . 60 0 . 5 1 0 . 10 10 . G 25 . 0 . \i l.L 0 . , , 
1 ~ F 13 I PE OSlJ 33R U. N ! ? . SO IJ . 1L IZ . C.o 7. 31. O. N !.L O. N 
1'-b!S 7 ;;>£ (' $0 35 O. N 11. 1>0 (1 . 1L 11 . 60 10 • .(; 27 . O. N l.L 0 , \1 
1 C.~2 •; 4 REr.•S036 o. r-. 12 . ?. 0 0 ,J L 12 . !i0 1 n . 31 . O, N 1.L O. t.l 
JC.t'?li2 RE r. SD33 o . N 1? , RO o.s 12 . 30 J O, G 31 . 0 . ~~ 1 . L o .• ~· 
14 &?d 1 RU SJ34 (l , N 1? .20 f) .! 12 . I 0 J ll . G 29 . 0 . \J J.L O. N 
1<.8!2 & PEr$0 37 O. N 11 . 40 0 . JL 11 . 40 11l . 26 . 0 , \J 1 . L O,N 
1481'12 RE GSD 39 (l , N 11 . 60 0 .1 L 11. 60 J O.G 2il . 0 . '11 l. L 0 . ~ : 
J4S..?22 PE 0$0 40 o . N I J. hO . C) . (' I 1 , 40 10 . 30 . {l , 'IJ l.L O. N 
J!. 'l ?32 PE !1 SJ) 38 u . N 1? . I 0 () .4 11 . 70 10 . 28 . O. IIJ l.L 0 , ~'! 

l'-" lb 1 REC'S OU7 (J , N 12. 1i0 0 . 1 L l2 . hO 7 . 30 . 0 . 1\J J . L 0 . ~, 

14o?l 1 REc•s o os O. N 12 . 10 0 . I 12 . no I 0 . 29 . 0 . \J !.'.. 0."' 
1!.~21 2 PEOSlJ06 O. N 1?.6 0 n . 2 12 . 40 I 0 . 30 . O. N l.L 0 , 111 
14'1259 PEC:SDO o c. . N 12 . 80 0 . 6 12 . 20 10 . G 29 . O.N 1. L O, N 
1'- .315 5 RE OSu 14 O. N 11 . 40 0 .1 L 11 . 50 10 . G 27 . O, N !.L O, N 
11. eJoZ ;:E OSD J6 O. N 10 . 40 0 . 1L 10 . 40 7. 25 . O, N 1.'.. 0 . >J 
1'-~??.3 ~E O S 0 15 O, N II . 60 0 . 4 11 . 20 10 . 2!:1 . 0 . '1 I .L 0 •. . ' 
1~6247 PE r.SOI 4R O. N 11 . 70 0 . 3 11. 1· 0 10 . G 27 . O, N l.L 0 , II 
1 4A2 77 RE OSU 13 O. N 11 . 60 0 . 5 11 . 30 10 .G 2~ . O, N l.L O, N 
1 ~d17 1 REOSD0 1 o. N 1?. . 90 0 . 2 12 . 7'0 7 . 31 . O, N l.L 0 . ~ --
14 5?31 RE'"lSOOt. O, N 11 . 10 o . 3 12. eo 7 . 30 . (1 , "1 l.L O, N 

N 14 627 4 PE OSD0 2 O. N 12 . 20 0 . 1 L 12 . 20 10 . G 30 . 0 . '11 1 . L C. N 
-...J 1~8275 REOSD0 3 O.N 12 . 90 0 . 1 12 . 80 10 . 31 . (l . N 1 . L O, N 

14 6 152 RE GS0 23 O. N 11. so 0 .J 11 , 4 0 10 . 27. O, N l.L 0 . ~J 
1!.81 86 REOS02 4 O, N 11l . P.O n . z 10 . 60 7. 26 . O. N l.L 0 . ~J 
14e2"0 >it CSU 21 O, N 12 . 40 0 .1L 12 .4 0 1tl.G 30 . O. "l l.L 0 . '-l 
141'241 PEOSD2 2 o . N 11. 60 0 . 2 11.4 0 10 . G 28 . O. N l.L o>• 
1 ":l11 e REOSlJ2 5 O, N 3 . 94 0 . 3 3 , 65 7 . a. O. N l.L O. N 
14 <!!85 PEOS02 7 O, N 11. 80 0 . 1L II . liO 10 . G 28 . O, N 1 . L O , N 
14 F.l?06 PEGS025 o . N 11 . 50 0 . I L 11 . 50 10.G 27 . O. N 1. L O, N 
l'- 82 49 i<EOS U28 O, N 12. 50 (l , 4 12 . 1 0 10 . G 30 . O. N 1.L 0 . ~J 
14 <!1 17 REOS046 O.N 12 . 30 o .• 3 12 . 00 10 . G 31. O, N 1 .L O. N 
14 81 27 REOSD4 2R O. N 11. oo G.1L 11. 90 1 n . 28 . O. N l.L O, N 
1'- 81 32 RE0$0 48 O,N 12.70 o . 1 12 . 60 7 . 32 . o . N l.L O. N 
1'- 8 147 RE OSD42 O. N 11 . 50 0.1 L 11. 50 10 . 2!3 . 0 ,1\J l.L O. N 
14 :,1 49 REOS04 4 O. N 12 . 60 0 . J L 12 . 60 10 . 30 . O. N 1 . L 0 . " 
l'- 8 147 PEOSD4 5 O, N 12 .7 0 0 .1 L 12 . 70 7. 31. 0 . •J l.L O. N 
)1. !>20 3 PE('$[)47 o . N 12 . 60 0 . 1 L 1? . 60 7 . 31 . O, N l.L O. N 
lt. 82S7 RE OSD43 O, N 12 . 20 0 . 1L 12 . 20 10 ,G 3 v . O. N l.L O, N 
14 82tl 4 RE OSD 41 O, N 12 . 30 0 . 1 12 . 20 10 . G 29. O. N l. L O. N 
1<+ 6 123 RE OSD 19 O,N 10 . 90 0 .1L 10 . 90 10 . 25 . o. N 1.L O, N 
148169 REOSD 17 O. N 12. 50 n ., 1L 12 . 50 7. 31 . O, N l.L 0 • I·J 
1<.819 5 RE OSD 18 O. N 12 . 00 o.1L 12 . 00 7 . 30 . Q , ill 1 . L 0 , 1>; 
1"a264 PE 050 20 O,N 12 . 40 0.2 12. 20 10 .G 30 . O,N 1.L O, N 
l4 814il PE OSD lO O. N 12 . 00 0.1 L 12 . 00 7. 30 . O.N l.L O. N 
14817 7 REOSD12 O.N 12.40 0 . 1 12 . 30 7. 30 . O. N 1. L O. N 



~~L€ ~.--SAU~ C A~80NAJ£ CC O~ T ! ~~£3, 

f.,G -3 , 1'<0, 5AMPj.E CO PPM- 5 'R PPI'- f> Ctl P P,.. - 5 F 1-- C H 9-- 'S r ::To3 % ~ -'~ ? <> "'1 - S {;£ 'P?,·.- s ·F ?P " - 5 

'4 il1 53 RfC•SO JQ C. N tll . p t . O {) . 030 1'1 . 3(1 0 . 4 <O . t. ·o. " r. . ~ 

J. '- '3 17 0 RE\•SU29 O. N 10 . 0 l · s 0 . 014 .o . 30 0 . 4 o. t. {) . 'II 0 . '1 
J. '- bl80 PE 0 5030R O. N t o . o t . S ,o . 01S 0 . 30 () . 5 0. t. 0 . '1 o." 
i ~ tl<'3 3 PE OSD3 2 o. N 7 . fl t . O <l . 0 2t. () . ) 5 ,() . ) O. L 0 . \1 o. -., 
) 48252 PEC SD3i .O . N 7. 0 o . OL () . 00 9 o . 3() 0 . 3 (l . t. 0 . "1 {j . ' : 
j <. 8 JJi PE OSl.I JJ rl o . N j . -5 [) . OL 0 . 1)11 o. os {) . 1 0 . '1 0 . \J 1) . '-: 
j46l:; 7 wE OSOJ5 () . N 2. 0 o . Ol 0 . 0(19 0 . 15 0 . 1 O. "J 0 . '1 0 •• , 
i4 ~ (' (; 4 RE OS036 (l . N J , O O. CL 0 . ()05 !J . 0 7 0 . 1 O. N 0 . -; 0 . .. , 
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l. (IL O, N Q,N O. OL 0. ~J 

/ . 



~ 
V1 

LAil . NO. 

1'- ':! ?28 
l~S2J'-

1 ~!; ?31 

11..;:..?4 4 
14 &279 
)1.. 8 1'- 0 
14 h2 1J 
1:. oz 14 
14 !:230 
14ol7'-
146?55 
1C. 826 1 
11.8235 . 

.. , 
~ . 

SAMPL E 8! P?M - S 

REOTL03 0 • . '1 

~EGTL 04R () , 'J 

PfOTL04 O. N 
>'E OTL02 C, N 
PE Oi l01 (l , N 

;;E OTLO S o . N 
REO TL07 O. N 
FEOTL08 O. N 
REOTL06 Q, N 
RE C' Tlll O, N 
~EOTL 0 9 o. N 
RE OTL IO O. N 
RE OTL i z O. N 

H oL E 4, --TIP?oC A'11lE" CA P'I()N AiE 

TOTAL C~ ORGNC CJ. CRSNT C% 

1?. . 4 0 0 . 2 12 . ?0 
1? . 30 o. s 11 : r- o 
12 . ? 0 0 . 2 12 . 00 
1? . 20 1) . 4 11 . llO 
12 . 30 o. h 1) . 70 
11. 80 0 . 3 11 . ~0 

11.7 0 0 . 1 11 . no 
12. 10 0 . 2 11 . 90 
10 .50 0 . I 10 .4 0 
12 . 2v 0 ,3 1! . 90 
12 . 20 l . & 10 . 60 

9 . 43 o. s d , 6f\ 
12.50 0.1 12 . 40 

! CO ~ T> NU EO) 

c ~ 'l' - S CAO ~ CO ??"1- S CO ?P-1-C c:: ;>P,.. - S 

) ll . G ·· 5 3 . 0 , 1\J l.L 0 , '1 
1n . G ">3 . 0 , '-l 1 ~L n . ~ 

10 . G 54 . O. N l.L 0 . "-
10 , G 5 1 • . O, N 1.L 0 . ~,J 

1n . G ] 7 . 0 . 'J 1.L o . ~ 

10 . 28 . 0 , '-l l.L O, t: 

I 10 •. G so . O, N 1 · '- 0 , !'< ·'' 
10 . G 51 . 0 , "1 1 . L O, N . I O. c; 24 , 0 . ,'J l.L 0 , 14 
I O. G 52 . O. N I .L O. N 

I I Q. G 4 8 , O, N 1 . L o. o-: 
I O. G 3<J . O, N 1.L O, N 
.1 0 . G 52 . o. N 1.L o. ~ 

.. 



~ 
0\ 

"' 

,..., Ll.El . NO, 

lC. 1' 228 
148234 
1" :3 237 
l'- f< 244 
l" e 279 
1" "i t.O 
1" .<! 213 
1" 32 14 

4b2 30 
14 81 74 
148255 
1"826 1 
1«8285 

SAMPLE co P?M-5 

RECTLOJ O, N 
PE OTL 04R O. N 
PE OTL 04 (' . '1 
REOTL02 O. N 
PEOTL 0 1 O. L 
?C: OT L05 O. N 
O( OT L07 O. N 
REOTL08 O. N 
REOTL06 3 . 
;>E OT Lll O. N 
REOTL09 O, N 
RE OT Ll 0 O. N 
REOTLl 2 O. N 

TA3 LE 4 . --TIPP£CA NO E CARBONA TE 

CR P?·• - S cu ppv - 5 F" l- - C 

O. OL O, L O, OOl L 
O. OL O.L O. OOcl 
2 . 0 2 . 0 . 006 
2 . 0 O.L 0 . 003 

10 . 0 3 . 0 . 06 2 
7 . 0 5. 0 . 036 
3 . 0 o . L 0 . 00 1L 
3. 0 1 • 0 . 007 

15 . 0 5 . 0 . 0!57 
1 . 0 O. L 0 . 00 4 
5.0 j • 0 . 008 
1 .5 O.L 0 , 004 
1. 0 O.L 0 . 01'1 

( CO \IT I ~J UEO l 

F"E l- - 5 F"ETOJ % GA P;> '-1 - 5 GE P?.,. - 5 "' F" PP M- S 

0 , 03 0 . 1 L O. N 0 . .... () , >J 
0 . 02 0 . !L 0 . "1 0 . "1 O, N 
() , 07 0·. 1 L 0 . '11 0 . '11 O. N 
0 . 15 0 . 1 O, N 0 . '11 0 . ~~ 
0 , 7U 0 . 7 O. L 0 . '1 C , \J 

0 . 30 0 . '+ O,L 0 . '1 O, N 
0 . (\ 7· 0 . 1 r. . ~ 0 . '11 o . -.: 
0 . 10 0 .1 0 , "1 0 . '1 O, N 
0 . 5 0 0 . 8 7. 0 . '1 li . ~ 

0 , 07 0 . 1 0 . '1 0 , \1 0 . ~· 
0 . 15 0 . 2 O. L O. N O. N 
0 . 15 0 . 2 O, N 0 . '11 0 , '1 
0' , 10 0 . 1 O. N 0 , '11 O, N 



~ 
-....1 

A 

'") 

""" 
LG3. NO, 

11. 8223 
148234 
14-3?3 7 
11. 8 ? '-4 
1'- &2 79 
11. 3 !40 
11.e21 3 
1 '-o214 
1'-6230 
1<. 817 4 
148255 
11. a26 1 
1C.o285 

SA MPLE HG PP M- C 

PEOTL03 O. C1L 
P E OTL04~ 0 . 01 
PEOTL04 0 . 03 
RE(JTL0 2 o . o l 
PE OTL01 0 . 07 
PEOTLOS 0 . 02 
REOTL07 o. ol 
'IEOTL03 o . o3 
R:::>TL06 0 . 04 
PEOTL11 0 . 0 1 
REOT L09 0 . 10 
PEOTLlO 0 . 02 
REOTL12 0 , 02 

TABLE 4 .-- TIPP~CANOo CAR BON ATE 

I N PPM- 5 K ~- 5 .<:20 % 

Q , \1 Q, ON n. 1 L 
O. N o . nN o . lL 
O. N O. ON 0 . lL 
0 . '1 Q; ON 0 . 2 
O. N 0 . 7 0 . 7 
O. N 0 . 7 0 . 1) 
O. N O. ON 0 . 1 
O, N O. ON 0 .2 
O. N 3 . 0 1 .• 7 
0 , .'>/ O. ON 0 , 1L 
O, N 0 . 7 . 0 . 4 
O, N O. ON 0 .1 
O. N O. ON 0 . 1 L 

<CO'IT! NUEO > 

L4 PP M- 5 L'T PP M-5 LI PP"\ - C MG i' - 5 v.:;o ~ 

O, N O, N s . L 0 . 1 0 .17 
O. N O. N s . L 0 . 3 0 . 53 
O. N O. N S . L. 0 . 5 0 . 53 
O. N O. N S . L 2 . 0 2 . 56 
O. N o . N 17 . 7 . 0 12 . 70 
O. N O. N 9 . 7. 0 16 . 9\J 
O. N O, N S .L 1 . 5 2 . 52 
O. N O. N S .L 1 . 5 1 . <';:, 
O, N O. N 16 . 10 . 0 16 . 6'1 
O. N O, N S .L 1 . 0 1 . &6 
O. N O. N S .L 0 . 7 0 . 6~ 

O. N O, N S ,L 0 . 3 0 . 35 
O. N O, N 5 ,L 1 . 0 1. 85 
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~ 
1.0 

""" 
,...... tte . >JO . 

1462 2& 
1<.<~234 

14e<?J7 
14&244 
1<- b279 
14 81 4 (; 
14 :3 213 
148 214 
14 b2J() 
146!7 4 
14€255 
14826 1 
1<.d285 

S~MPLE PO PPM - 5 

P£ OTL03 O, N 
RE OTL04 R O, N 
REC·TL04 O, N 
PEOTL02. O, N 
RE CJ TL01 O, N 
PEOTL05 o . N 
~EOTL07 O, N 
PE OTLOB O,N 
f.'EOTL06 O, N 
~ECJTL11 O, N 
FE OT LC9 O, N 
REOi l10 O, N 
REOTL12 O,N 

Th SLE 4 ,-- TIPP~CAN)E CA ~RO~A TE <C ON .TI NUEO l 

PT PP~1 - S RE PP'1-S SB PPM - S SC PPM-$ 

O, N O. N (l , N 0 , 1\j 
O. N O. N O. N o . N 
O, N O, N O. N O. N 
O, N O, N O, N Q , i\1 

O. N O. N O, N o . N 
O. 'IJ O. N 0 , \J !1 . N 
O, N 0 . \J O, N O,N 
O, N v.N O. N O. L 
O, N Q, N O. N O.L 
O. N O. N O. N O. N 
O, N O, N O, N O,L 
O, N O, N O, N O. N 
O.N O. N O. N O. N 

• 

SC: PPI" - C SI ~-s ~ S'll ppv - s 

0 .2 0 , OJ· lot: O. N 

0 . 3 0.05 l.L O, N 

0 . 2 Q . 07. l.L 0 . 'J 

6 .2 0 .7 0 1 • 0 , \J 

o.JL 1 . so 4 , C , N 

o . 3 1. 50 9 . 0 . ~~ 

0 .3 1. 00 4. 0 . ~~ 

o .3 o .s o 1 • 0 , "-: 

0 , J s . or 15 . O, K 

0 . 2 0 . 3 1 . .o • . , 

0 . 1L 3 ,( a. O, N 

0 . 1L 7 . · 26. 0 , >.! 

o.J o . l .L O, N 

( 



\J1 
0 

("~ 

r""l 

,....., L~3 . NO, 

11. 8?2 8 
l'-1<234 
1!.. 823 7 
148 244 
148279 
l'- 8 14 0 
1'-8 21 3 
ll. l:\21 4 
14fi 23 C. 
l'- &174 
148 2:.5 
148261 
!<o 8285 

5t.M?LE 

PEOTL03 
FIE OTL04 R 
PEOTL04 
PE OTL02 
RE OTL01 
REQTL05 
PE0TL07 
RC:OTL08 
RC:OTL06 
REOilll 
REOTL09 
REOTLlO 
REOTL12 

T18LE 4 .-- TIPPECo ~OE C~RqONATE 

5R PP '< -5 'Til PPM - 5 TE PP., - 5 TH ?P.<~ - 5 

15 0 . O. N (l , N Q,N 

2 00 . 0 . "1 O. N (l , N 
15 0 . 0 . "1 O, N O. N 
5 00 . O. N O, N O. N 
300 . O, N O. N O. N 
15 0 . O, N O. N Q,N 
5 (l0 , O. N O, N O. N 
700 . 0 , '1) 0 , ~I O. N 
15 0 . O. N O. N O, N 
s oo . O, N O, N O, N 

1500 . O. N o:N O, N 
7 00 . O, N O. N O. N 
3 00 . O, N O,N O,N 

ICO 'IITINVEO l 

Tl 9". -5 TL PPM - 5 u ?? \1 - S v P"' -5 >I P? "-< -S 

o. o L (l , N 0 . '1 0 . '< 0 . ~ : 

0 . 00 10 O. N O, N 0 , '11 O, N 
0.0 0 15 O. N O, N O.L o. r-: 
o. oosu O, N O, N 0 ."1 
0 , 0200 O, N 0 . "1 \ ; . 
0 . 0070 0 , N. Q, "J ? • 

0 , 0050 O, N O, N (). "1 
0 . 0070 O, N O, N O.N 
o . osoo O, N o . N 15 . 
o . o L O, N O, N r.. 'll 
0 . 0150 O, N 0 , N 7, 
0 . 0050 o . N C, IIJ 0 . ~ 

0 . 0010 o . N O, N 0 ,. .. 

.. 



VI .... 

_, 

n 

0. 

-: 

LAB , NO , 

1'-6228 
1C. &234 
) 1.8 23 7 
14c2 44 
l~b279 
l4 ~j4(j 

14 621 3 
lC. b21 4 
1C. 8 230 
l 4b174 
148 255 
148261 
l'-8285 

S.IIMPLE y PPI'-S 

REOTL0 3 O.L 
REOTL04R 15 . 
REOTL Ot.. 15. 
REOTL 02 O. N 
REOTLOl O. N 
REOTL05 O. N 
PE OTL0 7 O. N 
REOTL08 o . N 
REOTL 06 ll . L 
PE OTL ll O. N 
REOTL D9 O. N 
RE OTLlO O.N 
REOTLl2 O, N 

T~BLE 4 , - - TI~PECANCE CAR3 0N ATE (CO 'IT!NUEO l 

yf, PPI'I-5 ZN PP.,-5 ZN PPv-c ZR P~ .-: -5 

O. N O. N 1r. . O.L 
O. N O. N 193 . O. N 
O.L O, N II . O.N 
O. N o. r-. I S . O.L 
O. N O. N 10 .L 10 . 
o. N O. N 15 . 10. ;J! 

O. N O. N 22 . O. N 
O. N 0 . "1 20 . O. L 
O. L o . N 15. so. 
O. N O. N 10 . L O. L 
D. N 0 . "1 12 . }5. 
0,:-J O, N 14 , O.L 
O.N O,N IO.L O, N 



TA BLE S .-- ~I SSIS SJPPJAN CARBONATE 

LA 3 \10 • FIELD ST COUN TY LAT LONG DES CRI PTIO·'I FOR >1ATION 
NO . ,... 

01'-3!25 RC:O ML 36 AR. SEAKCY 35 59 20 92 53 '· 0 ~OON F. 
0141'226 RE0"L34 AR SE<.4CY 35 58 30 92 53 0 POONE ,..... oJc.azc.z REOMLJ 3 t.R SEARCY· 35 sa 3o 92 53 0 ROO~! F. 
Dl'-£12 70 REO~'LJS AR SEAPCY 35 59 20 92 53 '•0 BOONF. 
014 1l!J5 REO'·IL40 AR STO'JE 35 56 0 92 7 JO PIT KIN 
0!42lf-5 PE O•'L c. OR ~R STO\!E 35 56 0 92 7 30 P I TKIN 
014'3166 Ro0'-'L37 t.R ST0\!0: :;s 56 0 92 7 30 F ~YET EVILLE 
01'+5178 F<C: OioiL3A AR S iO .'lE 35 56 0 92 7 30 FAYET EVILLE 

'"' OJC.527 2 R:O"'L39 t.R 5 TO~I E 35 56 0 92 7 30 PITKI N 
O!<.i-224 REOV.LJI MO BOONE 38 55 35 92 17 40 RlJR LJN3TON 
01<.8239 REO"'L09 ~1 0 BOONE 38 55 35 92 17 40 RURLIN:iTON 
0142-248 RE0"'L10 l"oQ 600NE 38 55 35 9?. 17 '•0 AURLI N:iTON 
01 48251 REO~lll2 MO ROONE 3!! 55 35 92 17 40 RURLIN3TON 
01 '- 8116 RC:O"L20 · MO HICKORy 37 49 20 93 32 55 8URLJN3TON 
0145129 REOMLl8 MO H!Ct<O~Y 37 49 5 93 35 0 NORTHV!~w -SEOALIA 
0148176 RE0 ' 'll9 MO HICK OR Y 37 49 20 93 3?. 55 AUkLIN3TON 
014 8! 79 REO''L 17 ~10 HICKO"Y 3 7 49 5 93 35 0 NORT~VIEW -SE OALIA 
0148\46 REO~-'L?4 1-10 Lt..IR ENC E 37 5 ?0 93 51 40 KEOKUK (?) 
01'+8163 REO:-<L? 3 1'0 LA~RE NCE 37 5 20 93 5 1 40 KEOKUK (?) 
0148194 RE0""L21 ~10 LA 'nRENCE 37 9 0 93 42 10 CO,•PTO'J 
01'+ 8 220 RE O"-L 22 MO LA WRENC E 37 9 0 93 '+ 2 10 CO~IP T0\1 
0148158 REOI'LJ 4 MO PETTIS 3B 49 5 93 13 35 SEDALI A (?) 
0148254 REO"'L 16 MO PETTIS 38 49 5 93 13 35 PliRLJN :;TO N ( ) 
Ol<.8?.Sil REO•"~ LI 5 MO PETTI S 38 49 5 9) .]335 FUflliN3TON ( ) 

Ol'-!>265 RE O~•ll 6R MO PETTIS 38 49 5 93 ]3 35 RUkL TN3TOII/ ( ) 
014&278 REO·~L1 3 I-IU PETTIS :lS 49 5 93 13 35 SE D~L lt< ( ?) 

V1 01'-5161 REO"L08 MD P!KE 39 2'+ 0 91 21 55 RURLTN3TON 
N 014817 2 REO'~ L 07R MO P! f; E 39 24 0 91 21 55 AUi<L TN:;T ON 

01'+ 31::\4 RE 01' L06 ' MO PIKE 39 2'+ 0 91 21 55 PUR LT N:;TON 
D1481P8 REO'-'L07 MO Pl t<E 39 24 0 91 21 55 '1URL!N3TON 
014&276 REO~'L0 5 MO P! KE 39 24 0 91 21 55 BURLINGTON 
014811>7 R~OMLO l MO ST CHARL ES 3A 49 50 90 44 55 KFOKIJK (?) 
01t.b2 f) 9 REOML0 3 MO ST CHAkLE S 3S 41l 20 90 44 25 VIARSAW 
014822 7 REOIAL04 MO ST Ch6RLE S 38 48 20 90 44 25 ',I~RSAW 

014,. 238 RE01-L02 t',O ST CHA><LES 3b 49 s o 90 44 55 KEOKUK (?) 
01 45269 R::OMLO lR MO ST ChARLE S 38 49 so 90 44 55 t<EOr< IJ I< (?) 

01'+ 8 150 REO)o'L28 OK MAYES 36 11 0 95 15 0 FA YE TTEVilLE 
01'+ 81 91 REO'~L2 5 OK MAYES 36 26 15 95 3 30 REED S" RING S (?) 
014 d1 93 RE0"'L 27 OK MAYES 36 11 0 95 15 0 FAYETTEVILLE 
01" 8253 RE OML26 OK "'AYES 36 26 15 95 3 30 REE D S"RINGS (?) 
014 8 119 REO""L?.9 OK SE OUO HH 35 36 0 94 52 0 Hlii/ OSV LLE (?) 
014€2 08 REOKL3 2 OK SEOUOYAH 35 36 0 94 52 0 FIIY ETT VILLE (?) 
0146250 REOML30 OK SEOUOYtH 35 36 0 9'+ 52 0 HI NOSV LlE (? ) 
01 4828 3 REO ML3 l OK SE OUOYAH 35 36 0 94 52 0 FAYETT VIL LE (?) 

.. 
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,r-. 
Lt.d . NO. SAM~LE MN PP .~ -S MO PPM- 5 NA20 i6 N9 ?P.., - 5 Nv PPM - 5 \/! PP ,., - 5 p i6 - 5 P205 '6 P3 PPM-5 

1'-81 25 RECJM L3o 100 . 0 . •1 0 . 01 O.L O.d O.L 0 , f! 0 . 1 0 0 , 1'< 
14822o RE 01'1 L34 150 . O. N . 0. 0 I O. L o . N O. L o . N O. DS L C, i_ 

'"' l4o 24 2 ><EO <'~ L3 3 15 0 . O. N () . 0 1 O. L O. N O. N O, N O. OSL O. L 
14 -! no PEOML3 5 1~ 0 . Q, N 0 . 01 O. L O. N 0 . '1 O. N o . os ~ o. :-: 
l4c: ! J5 P£ 0ML4 0 so . O. N 0 . 07 O. N 0 . 8 O. L 0 .. \J 0 . 05 L o . :-.~ 

l'-6!o5 RE OML 40R 70 . o. :-. o . o~ O. L 0 . 1:1 O. L O, N 0 . 20 O, L 
1'-dlo d RC:OML37 I SO , 0 . \1 0 . 12 O. N O. B 10 . O, N 0 . 20 C,L 
14ol7d ><EO•·:L3B 15. O, N 0 . 06 O. N o. s 7 . 0 , :-.1 0 , I 0 O. L 
148272 REO'IL39 70 . O. N 0 . 09 O.L 0.6 O.L O, N 0 . 10 O. L 
1'-8224 REOMLI 1 ~ oo . O. N 0 . 02 O, L O, N O, L O. N o. os Q,L 
1~ 823'1 REOML09 5 00 . O. N 0 , 02 O. N 0 . 6 O. L O. N O. C5 L O.L 
14d24d FIEOML10 30(; . O, N 0 . 02 O.L O. E! O. L O. N 0 . 05 L O,L 
1482 51 PE0Mll 2 J~v. O. N 0 . 0 2 O. L O. B O. L O. N o. oa D.L 
l4 o 11o !<EQML20 ~ oo . O, N 0 . () 2 O, N O. H O. L O,N O. OS L O.L 
1'-ol29 RE 0Mll6 15 u . O. N 0 . 04 O.L O. N 7. O, N O. OSL 10 . 
l<.b! 76 PE O~Ill9 30(J . O, N 0 . 02 O.L o.s s . O, N 0 , I 0 O. L 
148179 RE O•'~ll 7 IS O. O, N 0 . 04 O,L O. i:l (J ,L O, N O, OSL 10 . 
146146 REOML2 4 150 . O. N 0,02 O. L O. B O, N O. N 0 . CIS L O. L 
l4 dl 63 REOKL2 3 15u . O, L 0 . 01 O. L O. l:l O.L O. N O. OS L O. L 
l4b1'i4 REOHL21 15 0 , O. N 0 . 03 O. L 0 . 8 O, N O, N 0 . 05L O. L 
14o22v REO'-~l22 150 . O, N 0 , 03 O.L C. R s. 0 , \1 0 . l 0 O,L 
l4o!Sb R(Q,vll<, 3Cu . O, N () , 03 O, N o . s O,L 0 , \1 O. OSL O. L 
1'-8254 RC:u~1L!6 300 . O, N 0 . 04 O, L o . s s . O. N 0 . 05L 30 . 
l'- o25d REvML15 300 . O,N 0 . 03 ~ ·l O. N 10 . Q,N 0 . 05 L O,L 
l'-dc:65 REOt'<LlbR 30 0 . O. N 0 , 04 .L O. N 7, O. N O. Ob O, L ....,, 
}<.o~ 7 1:l REO''-ll3 300 , 7. 0.03 O.L o . a O,L O. N o.o5L O. L 

~ 14b16l REOI-IL08 700 . O. N O. OI L o . r. o . s O. L O, N o . 05 L C. L 
148 172 PEOMLC7R s ou . O, N 0 . 01 O. N o .s O. N O, N 0 . 05L O,L 
1'-ola" R£<.WL06 3 UO , O. N 0.01 O.L (\ , 9 O. l Q, N O. OSL O. L 
1'-o lo~ REOML0 7 3 00 . o .·N 0 . 01 L o . r. o . t:! O. N o . ~ 0 . 06 O, L 
1'- :lno ;:.>EOFLOS 300 . O.N 0 , 0 1 O.L Q, N O,L 0 , '11 O. OS L O. L 
14d l6 7 RECJMLOl ! 5o . O,N 0 . 02 O.L O. b O. N O, N 0 .l 0 O. L 
l4o2(;9 RE OML03 ISO . O. N 0 . 03 O, L o . a O. L O. N O. CiSL O, L 
14b227 REOML04 200 . O,L 0 . 13 O, L O. E! 15 . O, N o . u5L 15. 
l4 82 Jo PEOML0 2 !S o. O. N 0 . 0 I O. L o. e O.L O. N 0 . 06 O. L 
l'- o269 PEO"'L01R I SO , O. N 0 . 02 O. L Q, f:l O,L O. N O. OSL 0 . I. 
l'- 815(1 kEOML28 70 . O. N (J •• 04 o .L o . B O. L O, N 0 . 20 o . ... 
l4 &l<t 1 RE0'1L2 5 30 0 . O. N 0 . 01 O,L O, N O.L O. N 0 . 1)6 O. L 
l'-o i'1 3 PEG t1L27 7u. O, N 0 , 02 O. L 0, 8 O. N 0 , 1\: O. C5 L O. L 
1'-o25 3 RE(.ri'.L26 15 0 . o. N 0 . 0 l O. N o . a O.L O,N O, OS L O. L 
l'- c119 REOML29 70 . O. N 0 . 12 O.L o.N O.L o. r-; 0 . 90 O.L 
lt.o2 0b F<EOML32 15 0 . 3. 0. 04 O,L O. l:l 7. O,N 0.20 70 00 . 
1t.i:>25U REOML30 100 . 7. 0 . 02 O.L o.a s. O, N 0 ,2 0 O,L 
l<. 621:l 3 REvML31 . 100 . O. N 0.04 O.L O.i:l s. O. N 0,40 O,L 
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LA9, "<0 . SAMPL E PD PPI"-S ·PT PP,'I - S RE PPH- S 58 PP•1- S SC PP M-S SE PP M-C SI ~-s 5!02 ~ S'l ??~·S 

1"3125 ~E 01-1L 36 o . N O. N 0 . 11. 0 . '~ O. N 0 . 1 ro . oo 35. 0 , \1 
1<. c?26 Rf O." L34 O. N 0 . 111 O. N O. N 0 . 1-l 0 . 1 0 . 07 l. L O, N 
1~ o2 42 PEOML33 o . N O, N O. N O. N O, N 0 . 1 0 . 15 1 . L 0 . 1': 
1~~27 U >~Eov~3~· O. N O. N 0 , '1 0 . 1\J O, N 0 . 3 0 . 15 l.L o . ... 
14-5135 RE. OML 40 O, N O. N 0 , 1'< O. N O, N 0 ,3 0 . 50 2 . 0 . 1< 
1C. 3165 PEOML40R O. N O, N O, N O. N O. N 0 .1 0 . 50 2 . 0 . >.: 
1C.€1~8 REOHL37 (i , N O. N O, N O. N O. N 0 . 8 3. 00 11. 0 , \: 
148!7 8 REOML 38 O, N O. N O. N O, N O. N 0 . 6 1. so s . O, N 
14cl?.72 PE01"1L 39 {J , N O. N O, N O. N O. N 0 . l l 0 . 70 1 • ·o . ' J 
14 622 4 PE OML 11 O. N O. N O, N O. N 7. o .3 0 . 15 l .L O, N 
1 " 323 9 PEOI" L09 O. N 0 . 111 0 , \1 0 , 111 O, N 0 . 1 0 . 15 I . L C. N 
14 1<2 <, 8 I-IE0'1L10 O, N O. N O. N O. N O. N 0 . 4 0 . 20 i.L 0 , \J 
14e25! RE::l'~Ll 2 Q, N O. N 0 . '11 O. N O, N 0 . 3 0 .1 5 1.L 0 . 
14d I; 6 REO~•L20 O, N 0 . 111 O, N O. N O. N 0 . 5 0 .15 ! .L 0 , 1\! 
1C. t> l29 RE0>1L18 o . N O, N O. N O, N O.L o . 3 3 . oo 22. O, N 
148} 76 REOML19 O. N o . N O. N O. N O, N O.!L 0 . 15 l . 0 , 1'1 
148 179 RE0 11L 17 u .N O. N O. N O. N O.L 0 . 3 10 . 00 34. 0 , \i 
141;)]46 REOML24 O, N 0 . 111 O. N O. N O, N 0 . 4 0 . 03 l.L 0 . fJ 

4dl6 3 P~OI·"L2 3 O. N O, N O, N O. N O. N 0 .1L 0 . 15 1 . L 0 . ~: 
14 b}9 4 l<EOML21 O, N • O. N O. N O, N O. N 0 . 1L 2. 00 10 . O. N 
1"622v Rt.O:'-L2 2 U, N O, N O. N O, N 5 . 0 . 1 L 2 . 00 6 . 0 , 1'.: 
14!ll5o Rt.OML1 4 u . N O. N O, N O. N O. N 0 . 1 0 . 70 4 , O, N 
14 6254 REOM L16 O. N O, N O, N •o . N O. N 0 .4 10,00 28 . O, N 
14 t>258 RE0ML1 5 O, N O. N O. N O. N O, N 0 . 2 3.00 )C. , O. N 

Vt 146265 REO'Ill6 R O,N O. N O, N O. N O. N 0 . 3 10 . 00 28 . o . ~ 00 l 48271:! RE01~L l3 O. N O. N O, N O. N O. N 0 . 2 1. 50 5 . O. N 
1<. 816 1 REO r1L 08 O, N O, N O, N O. N O, N 0 . 3 0 . 15 l.L O, N 
14b172 REO~>'L0 7R o . N '0 , N O. N C, N O. N 0 .1 L 0 . 05 l.L 0 , '\< 
141:116 4 ~EC I1 L0 6 O. N O; N o . r- O.N O. L 0 . 3 l. 00 3 . O, N 
1" <lloo REOML0 7 O, N O. N O, N O, N O.L (J , 3 0 . 07 l • ·0 . ~ 
l4b276 flEOMLU S O. N O. N O, N O. N O. N 0 .1L 2 . 00 3. O, N 
148]67 RE011LOl O. N O, N O, N O, N O, N 0 .1 L 0 . 07 1 .L O, N 
14d2J9 REOt1L0 3 O. N O, N O, N O. N O. N 0 .1L 2 . 00 6~ O, N 
148227 REUMLO<. O. N O, N O. N O, N 7. 0 . 6 s . oo 19. 0 . r~ 
146238 RE OML0 2 Q, N O, N O, N O, N O. N 0 . 1 0 , 30 1 . O , N 
1<.8269 RlLM L01R O. N O, N O. N O. N Q, N 0 . 1L (J . 15 l.L O, N 
1'- dl~O RECMl.28 O, N O, N O. N O. N O, N 0 . 1 l. 01) 4 , 0 , '1 
l4o1 9 1 f<E.O~"• L25 (J . N O, N O, N O. N o. :.. 0 ,3 0 . 10 2. O, N 
l£. d19 3 RE OM L27 O, N O, N O, N O. N O, N 0 .2 0 .7 0 2 . O, N 
l'+ bc53 RE(J:--.L26 (J,N O, N o. N O. N O, N o .3 10 . 00 G 52. O, N 
l C,)j 119 f<E UM L29 O. N O, N O. N O, N o. N 0.2 5 . 00 21 . O. N 
1<. <3208 REOML32 O. N O, N O. N O, N O.L . 0.6 1.50 4 • O, N 
14 8250 REOMLJO O. N o . N Q, N O. N o.N 1.0 0 .7 0 2 . 0 , IJ 
l4b2b 3 RE OML3l O, N O, N O,N O, N O.N 0.4 l. 50 4. O, N 
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TaRLE 5 .--MISS!SSIPPJ~N CA~HON• T E !C<JNT l NIJEDl 

LA3 , NO , SAMP LE y i'P M- 5 YB f' PM - 5 ZN PP.., - 5 ZN PP"l - C Z>< PP I'I - 5 

1 '- o l25 RE0ML3 6 15, O, OL O, N 15 . O. N 
· 1'- 5226 REOML3 4 51) . I . 5 U. N 16 . O. L 
l4 o242 '<[ UNL33 30 . 1 . 5 O. N 21 . O. N 
1'- <!270 R E Or~LJS 3u . !.5 O. N 20 . (1 , N 
1'-o i J :. FiEuMLC. O O, N Q, UL U, N 20 . I 0 , 
1'-o1o5 RE.OML<.u R v . L O, ON O. N I 7 , 10 . 
14o1ob REu~·LJ7 1!:> . 1.:) O, N 3tl . 30 . 
l'- 8 17o REOr-.LJ8 O,L O. ON O, N 17 . I 0 , 
1'- o27 2 REO~"L39 1 u . O, ON O. N ·28 . O.L 
•'- 5<'2 '- RE.O ·"L 11 7u . 2 . 0 O, N 20 . O, N 
1'- oc39 RUJ"'L 09 30 . 1 . 5 0 . 111 18 . O, N 
14 E2 48 REL·I" Ll 0 3U, I . 0 O, N 16 . O, N 
1" o2 ::. 1 PIE O '-~Ll 2 30 . I , 5 O. N 20 . O, N 
l'- oll o REOI-IL20 I!> . O. OL O. N cs . O. L 
l<. tl l2':1 PC:(.. t'·L 18 30 . 2 . 0 Q, N I 0 . 70 . 
1'+ 8176 Pt0Mll9 O. L Q, OL O. N 15 . O. L 
l'- ol79 ?U;ML 17 J o . 3 . 0 Q, N IO . L 100 . 
l'- bl46 REG>'L2 4 10 . O, ON O. N 18 . o . L 
1'-&!63 K( 0"L 23 15 . 1. 0 O, N 18 . O. N 
l '-ol9'- RE O~L 21 () , N O, ON 0 · '~ I O. L O, N 
148220 REUML22 3 0 , 1 . 0 Q, N 20 , 20 . 
l 4ol58 REUML14 15 . O. OL O. N 13 . 15 . 
1'- d25 4 REUMLI6 3 u , 1 . 5 O, N II . I SO . 

0\ l'- d2 :.o REOI"Ll5 2() , I , 5 Q, N I 0 . ·to . 
0 1'- B265 REU:1Ll6 R 20 . 2 . 0 O, N 13 , 15 0 . 

l4b 27 b REOMLI J 20 . 1 . 0 O, N 42 , I S . 
l'-olb l RE OML06 10 . O. OL O, N 22 . O. L 
l'-o172 f<E.UFL07R 15 . O. ON O, N 15 . O. L 
1"<l1o4 RE O·"L06 15 . O. OL O, N 12 . 30 . 
1'- clldo REOML07 15 . Q, ON o . N 12 . o . N 
14o<'76 RE.0ML05 20 . O. OL u . N 13 . 70 . 
1'+ 9 167' P.E U ~· L O 1 20 . 1 . 0 Q, N 22 . o . N 
1'+o2 C'7 REO"-L0 3 15 . 0 . OL · O. N 37 . O.L 
1'-dU7 RE0ML04 10 . O. OL O, N 104 , 20 . 
1482 3d Rt. u ~;L02 20 , O, OL Q, N 26 . O. N 
14o~69 RE CH~ L O 1R 20 . 1 . 5 Q, N 22 . O, L 
1<. b1Su RE U"1 L28 O, L O, ON O, N 31 . 15 . 
14 619 1 Rt.OML2 5 30 . 1 . 0 Q, N 15 . . 0 . L 
14819 3 REOML2 7 o . N O, ON Q, N 30 . 10 . 
l4 d25 3 REuML2 6 15 . O, ON O, N 1:. . o . L 
1'- b 119 REO~<L 29 2 0 . l. :i O, N 30 . 70 . 
l'-d 2U d RE0ML3 2 15 . O, OL Q, N 24 , 10 . 
l4 o2SO R<:OML 30 15 . O. ON O, N 35 . 10 . 
l4o2 &3" RE OMLJl 15 . o. OL O, N 30 . O.L 

.. 
.. 



TABLE 6 .--P£NNSYLVA~IA~ CARBO~AT£ 

LAB N:J . F IELO ST COU"T Y LAT LONG DESCR IPTIO N FOR "'r.TION 
NO . 

~ 
Dl'-B139 k:':O?LIJ KS DOUGLA S 39 0 0 95 22 50 ROCK ALUFF 
01'-<'2 02 "o OP L! 4 KS UO IJGL ~ 5 39 0 0 95 22 so ERVI NE CREEK 

r> D1<.~J <.5 REO?LJ 5 KS Srl~wi\:EE 39 2 5 95 36 5 CUR ZON 
Dl4t:~221 REOPL 16 KS SHA~'NEE 39 2 5 95 36 5 CU Ri'ClN 
Dl'-~122 i<E0°L0 7 MD A:-IO'l E'.-1 39 55 20 9<+ 54 45 oz~wt<I~ (?) 

Dl43137 REO?L06 MO ANOREw 39 54 45 94 53 10 LE.C O'IP TON .( ?) 

Dl46l44 REOPL04 MD AN DREW 39 5<. 30 94 53 30 PL ATTS "'OU TH 
01'-'31"- 7 REO?LO J MO ANO~Ew 39 5<+ 30 94 53 30 PLATTS "'OUTH 
Cl<.~!9u RC: OPLOS MO ~ ND '<E '" 39 54 45 94 53 10 Lt.C O"P TON ( ?) 

Dl4 €'23 5 R:: c ;:oLoa MO AII. Of< Ew 39 55 20 94 sr.. 45 OZA,K I E (7) 

Dl4'n7 5 Rt: OPL0 1 MO BUC-IANAN 39 48 20 94 41 15 ! ATAN ( ?) 

0!4n2h0 R:: O?L02 MO BUCHANAN 39 48 2 0 94 41 15 !fiT AN ( ?) 

01 .. ~130 REOi'L !l I'D CASS 38 30 45 94 6 45 M/IR'IA T0\1 
Dl43l41 REO?L !2 MD CASS 38 30 45 9~ - 6 45 MAR MATO\J 
014 8! 24 R~OPLJ 0 MO J OH'IJ SON 38 33 45 93 35 35 VE:P OJG'<I S 
014':'25 3 R!:OPL09 1'0 JOrl NSDN 38 33 45 93 35 35 VER O J G~J S 
OJ4$;J5 4 R:: o PLJO OK LI NCOL N 35 45 0 96 4 0 10 REAOJN:; 
01 ~5164 Rt:O?LJ 1 OK LI NCOL N 35 43 so 96 44 0 RRO>!N V I LLE 
014'>1'18 k::O?L?9 OK LI 'ICO LN 35 45 0 96 1. 0 10 REoD!N3 
0149266 R~OPLJ1 R OK LI I\:CO LN 35 43 so 96 44 0 RROIIN VIL LE 
D14!32 68 REO?LJ2 OK LI NC OLN 35 43 50 96 44 0 ARO>iNV I LLE 
0143!!5 REO;:>LJ8 OK NOWA TA 36 44 0 95 48 0 HOGSHO :JTER 
014&1£\3 R::OPL I 7 OK NOWA TA 36 44 0 95 4'3 0 HOGSHO:JTER 
01 C.!l!JJ REOPL23R OK OSt. GE 36 40 15 96 24 45 TOPEK A 
Dl4!>136 Rt:OPL21 OK OSAGE 36 I. Q 15 96 24 45 nEE R c~::EK 
0 14 81?.9 R::OPL2 1R OK OSAGE 36 40 15 96 24 45 DEE'< C'<EEK 
01'-b216 REOPL2 3 0~ OSAGE 36 4 0 15 96 24 45 TOPEKA 

0'\ 01 '- 6219 REOPL2 4 OK OSAGE 36 40 15 96 2~ 45 TOPEKA 
t-' Ol'-c2 ao REOPL22 OK OSAGE 3 6 40 15 96 24 45 DEER C'IE'EK 

01 <. &156 REOPL2 7 OK TULSA 35 54 40 95 4 7 55 FOR T SCOTT 
D14b199 REOPL 26 0~ TULSA 36 5 ?5 95 47 55 SENORA 
Ol4fo2 0 l REOPL25 ClK TULS A 36 5 ?5 95 47 55 SE NO RA 
0148229 RE.UPL28 OK TULSA 35 54 4 0 . 95 4 7 55 FLlRT SCO TT 
0141\ 142 REOP L2 0 OK WASrl!NG TON 36 43 3 0 95 57 3 0 OE~EY 
Dl48l66 . REOP L!9 OK WASHING TO N 36 43 3 0 95 57 3 0 DEWE Y 



T ~RLE 6 .--PEN~S YLVA~}A N CA~BONA TE CCO~T! NUfO l 

L~a . r,o . 5~HPLE · AG PP'1 - S Al ~ - s AL20J 1- AS ?P'-' - 5 AS PP M- C AU P? H- 5 a P?...,-S 9A PP"' - S 3:: PP"·- S 

14'1 139 '?E C' PL1J O. N 0 . 30 !. L O, N 9 . i \) , N 0 . '1 1 o·. G . \! 
H <;t z r z P!:: O? Ll4 o. N 0 . 70 l.L Q, N 1 . (1 Q , 'J 0 . '1 30 . 0 · '' 
l t.EI<.S Rf O"LIS C. N 1. 00 1. O. N l. !l o. N O. L 30 . 0 . ~"' 
J!. ii22 J RE 0°l16 o . N 0 . 70 1. L O. N ! . A o. ril O, N 30 . O. N 
1c.o122 PE OPL0 7 O, N 0 . 30 l.L O, N 2 . 2 O. N O, N 70 . ' 0 , '-1 
14!!137 REOPL 06 O, N 3 , 00 2 . O. N 1 . 9 O, N O. L 70 . 0 . ".J -! 

1" 6 144 '<E O'"'L04 O, N o . s n !.l O. N 1. Ul O, N 0 . '1 20 . ' 0 . f.j ... ·:· 

142-1 8 7 RE O:>L 03 Q , N 0 . 15 l. l O, N 1. OL O, N O, "J 10 . 0 , 1\: 
1~519 0 RE Q?LOS \) , \1 s . oo 3 . Q , '\) 3 . 5 O, N O. L 70 . 0 . ~! 

1 ~&?35 RE OPL08 O. N o . so l. L C. N J , 9 O, N O, N 150 . 0 , r.) 
I <. 5 ! 7S ~EC1 PL 0 1 O. N o . so l.l O. N !. CL O, N O. N 70 . 0 . '1 
l4b260 PE O;:>L 02 o . N 1 . 00 1 . O. N 1 . S O, N o . L ::; o . 0 , , 
14?130 ;:>E llr'Ll1 O, N l. so 2 . O, N l. Ol O, N O. L 70 . 0 . '1 
14;;141 P.EOPL1 2 O. N o . zo l.l O. N 2.5 O, N o . N 15 . 0 . '1 
1"8 124 REOPLIO o. N 0 . 15 J ,L O. N 3 . 4 O, N 0 . '1 10 . O , N 
l4 b263 REOPL 09 O, N 1. 00 l.L O, N 2 . 2 O, N O. L 30 . O, N 
l'- 8!5 4 PE OP L3 0 O. N 1 . 00 2 . O, N 2 . 0 O, N o . L 30 . 0 , 1\! 
!<. &! 64 QE QP LJl o . N 1. 50 J . O, N 3 . 9 (J , N 2 (1 . 300 . 0 . 'I 
l~!:> l9d i<EO:>L29 O, N l. 00 l • O, N 8 . 3 O. N O, l 3 () . G , , . . 
Jl. (\266 ;;E OP LJJ R Q, N 1 . 50 4 , O, N 3 . 9 O, N 20 . 300 . 0 • '" 1!. 'j('(:d REOf'L32 O, N !. 50 3 . O, N 4 . 1 o . N O. L 70 , 0 • r.: 
1 t. e 115 PE C'"' L18 O. N 0 . 70 l'.L O. N 2.1 O, N O. "J 50 , 0 . ,, 
l4 ~1 P. J RE::Wll 7 . O. N 1. 00 l.l O. N 3 , 4 O, N O, N 70 . O, "J 
i4i' l3 3 P.EO ?L23R o . N 1. 50 2 . O, N 4S , O O. N O. L 30 . 0 . ~. 

0'\ 14'3 ) 36 PE OPL2 1 O, N 1. so 2 . O. N 16 . 0 O, N O. L 50 . o." 
N 1 <- HI8 9. RE OP L2li'< O. N 1. so 2 . O. N l F, , O O, N O. L so. 0 . ' ! 

l <.i\?1 6 RE OP L23 O, N 1. 50 !. O, N 39 . 1l O. N O. L 30 . o . ~ 

14i:219 PE 0°L24 O, N o . so !.L O, N 3 . 1 o . " 0 . "1 13 . 0 . '1 
lC. il260 REC?L2 2 Q, N 3. 00 6, Q, N 6 , 4 O, N O. L 130 . 1 • 
14 $3 156 PE OPL2 7 o . N 1. 00 l. O. N 1.1 O, N O, L 30 . O, N 
146199 R;:QP!...26 O, N 0 . 70 ! .L O, N 3 . 8 O, N O. L s oo . 0 . "1 
l'-o?ol RE OP L25 O, N 1. so 2 . O. N 1 , 4 O. N O, L 300 . O, N 
14 8229 REGPL28 O, N 0 , 50 1 ,L O, N 1. OL O, N O. L 30 . O, 'J 

. 14 bl4 2 REOPLZO O. N 1. so 1. O, N 5 ;4 0 . ~I 0 , '1 30 . Q, N 
1<+8166 RC:OPL19 o. N 1.so l • O, N 4 . 4 O, N O,L 30 . O, N 



TaRLE 6 .--P~NNSYLVAN i t N Ca~~ONA TE <:: D\11 1.\JUEfl l 

~ t.-3 . ~o . SAMPL E 8 1 ?P"' - 5 TOTA L C:l. OOGNC C~ CP8\IT C'f. Ca 9; - 5 ~ AO % CD P?'~ -5 c~ po"'-c c:: . PP'' - 5 

J4 'l1 39 REOPL13 O, N 12 . 1 0 0 . 1 L 12. l 0 lO . G s o . 0 , N . l. L 0 . ' J 
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14 608 7 PE Q:-riQ 4 O, QN 7 , o. O, N 3 . 0 Q • ~I 70 . 7 00 . 1 . (' 
l ~ sr. b 9 P(GMn0 2 O. ON s . 5 . Q, N 15. (} Q, N 50 . ! 50 . 0 . 0'-
14 50& 3 RE0~1h 0 1 O, ON 7. !1 . O. N 1fl . (l O, N 100 . 300 . ] . 5 
1 "'/995 P<: C•<h l1R O. ON 10 . ]4 . O. N 1 . 5 O,N 70 . 2 00 . ] . 5 
148 002 REO"'H 11 0 , OtJ 10 .G 14. O. N 19 . 0 O. N so . soo . 2 . (, 
1C. oC4 5 RE QMH 12 O. ON 1(1 , 10 . O. N 12 . 0 o . N 70 . 300 . 2 . 0 
14 13 04 3 RE O!".Hl4 O. ON 10 . 13. O, N 1!. 0 O, N 10 0 . IS O. !. 0 
1413n6 3 PEOMH13 O. ON 7 . 12 . O. N 13 . 0 O, N so . 100 . I . 0 
1!.7 976 REO>' H17 O, ON 7 . 7 . O. N 6 . 6 O, N 20 . 70 . 0 . (1>.: 

1<.7 '160 PEOMH 17R O. ON 7 . a. U, N f, ,7 O. N 30 . ) 00 . o. "'' 
00 

1!.7<; 8 9 RE 0Mri16 O, ON 10,G 16 . •o . N 9 . 5 O, N 70 . 500 . !.5 
\0 14 dilb 2 R(OMH1 5 O, ON 10 . 15 . O, N 8 . 6 O, N 10 0 . 500 • . 2 . 0 

lC. 6 100 REOMH18 ' O. ON 7. 5 , O. N 8,6 O, N 30 , 100 . Q, ON 
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€ 

LA8 , NO, SAM PLE BI PPM-5 TOT AL Ci> ORG NC C<. CRB'IIT C'i> CA 9\ -S coo 'i) CD p ;> v-s CD ?P'1-C C:: t ?P M-S 
€ 

l 4A 034 RE0"'H1 9 O, N s . os s . o 0 . 06 o . soo 0.7 O. N l.L O. N 
148 078 ~EO I"H 20 o . N 7 .3 0 7 . 2 o . os 7 , 000 7. 0 O, N s. 0 , 111 
1C.i! 0 77 '<i:C'In2 2 o. N 0 . 6 2 0 . 6 o . n5 .0 . 0 15 0 . 1L O. N l.L o. 
14 8<18 4 Pt: o~: rl21 O. N 0 . 55 0 . 4 0 . I 5 0 . 200 0 . 2 O, N 1.L O, N 
14810 7 PE OI"\H 21R o.N o . 79 0 . 7 0 . 0 7 0 . 100 0 .2 0 , \J l. L 10 0 . 
148°95 PEO"~rl07 O, N 3 . f8 0 . 2 3 . 73 5 . oo o 8.6 O, N l. L O, N 
14 fi l 02 REO'~H08 O, N 1. 5 7 0 . 2 1. 40 2 . 000 3 .3 0 . 111 l. L 100 . 
1C.H75 PE 0MH0 9 O, N 5 . 51 o . l 5 . 36 10 . 000 14 . 0 O. N l. L 0 , '\1 
14800 8 RE OI-IH0 9R o . N 6.20 0 . 2 5 . 95 10 . 0()0 15 . 0 O. N l. L O, N 
1 ~eo8u PEClMH10 IJ , N 4 . 28 0 . 4 3 . 85 7 . 00 0 1o . o O. N I .L O, N 
14<:!0 23 REQMH06 o . N 4, 39 0 . 1 L 4, 36 10 . 00 0 14 . 0 O. N l. L O,N 
148r 65 PE OMHO S o.N 5 .?8 o . z 5 . o tl 10 . 000G 17 . 0 O. N 1.L O, N 
1!. 80 16 RE G'-'H0 3 O, N 0 . 12 0 . I L 0 . 08 0 . 200 0 . 4 O. N 1. L O. L 
1!.dflb 7 RE C''H 04 ' O. N 0 . 96 0 . 3 0 . 64 l. 500 2 . 3 0 . 111 1 . L 10 0 . 
1 <. f<fl 69 . RE O~< h 0 2 O. N €1 . 34 0 . 1 8 . 21 10 . 000 G 20 . 0 0 , N · 1 . L O, N 
}4 1'\ (1 8 3 RE OI-'nO 1 O, N 4 , 71 0 . 6 4 . 08 s . ooo 10 . 0 O, N 1 , L O, N 
147995 RE( MH 1 1R O,N 4 , ?.3 4.2 0 . 03 0 . 030 0 . 1L 0 , \J l. L O, N 
1l.R00 2 REOMH1 1 O. N 4 . 37 4 . 3 0 . 05 0 . 050 0 , 1L O, N 1 . L O,L 
1t. S0 45 REOMH 12 O, N 4.11 4, 0 0 , 06 0 . 100 0 .2 O, N 1. L O, N 
14 8n C. 3 REO~'· H 14 O, N 4, 48 0 . 4 4 , 08 10 . ooo 19 . 0 0 , 111 l. L 0 . ~J 
1 <. a c, 63 R E O~IH 1 3 O, N 4 . 8 2 0 . 1 4 , 68 10 . 000 G 20 . 0 O, N l. L 0 , 1'.! 
11.7976 REQ'AH 17 O, N 6 . 10 o .1 6 . 04 10 , 000 G 28 . 0 O, N l. L O. N 
147 98 0 RECv n17 R o . N 5 . 8 7 0 .1 5 . 78 10 . 000 G 26 .0 O, N 1 . L 0 . ~~ 
147 969 REOMH1 6 O, N 1. 00 1 . 0 0 . 0 1 0 . 030 0 .1L O, N 1, L O, L 
148062 PEO~-<H15 O, N 1. 64 1 . 5 0,08 0 , 2 00 0 .3 O, N 1. L O, L 
148100 REOMH 1!l O, N 5.15 0 .2 4 , 95 ' 10 , 000 G 22. 0 O, N 1 • O, N 



0 
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r: LtS , NO , ' SdMPL E CO PP,"' -5 CR PP•· -s cu p::o .-. - s F' '1' - C FE. ill -S i"ET03 ~ GA P" "' -S GE ;>;>v. - s HF PP" - 5 

1!..:0 134 Rc 01'H 19 l 0 . soo . 70 . 0 .1 09 3, 0 4 , 9 50 , 0 ;'1 O, N 
1 48~ 78 ~< E 0"n20 s . 700 . 100 . 7. 300 2 . 0 3.3 30 . O, N 0 , "1 ........ 
J<. 3r> 77 l<fOMn22 3 . 300 . 30 . O. OS 1 2 . 0 2 . S 20 . O. N 0 . I"J 

14cli'8 4 Df (J!AH2 1 1S . 30(1 , 30 . 0 . 14 7 3 . 0 3 .7 20 . 0 , '1 O, N 
l '-<:1107 C?E(;I'o',H21 R 1 n , ? 00 , 20 . 0 .1 3S 2 . 0 3 .7 20 . 0 . '11 O, N 
1!. 3(:95 PC:OV.n ll 7 s . 100 . s . 0 . 113 0 . 7 1.7 10 . 0 , 111 O, N 
)4 1:! 102 Rt:O~'HOB 2 . 1SO . 7 . (1 , 10 1 1 . Q 1.4 1 0 . 0 . '1 0 • • , .. . ~: 
)<,7<;75 RECt'ri0 9 7 . 7 0 . s . (1 , 102 1. 0 l . 7 10 . 0 . '-1 0 , :-J 
14 ~008 REO''H09 R 10 . 100 . 7 , 0 . 190 1.5 1.8 15 . 0 , '1 0 , '\, 
1~ 8080 PE 0"1h 10 3 . 200 , s. 0 . )45 1. 0 1. 6 15 . 0 , ' I O, N 
14811 23 RE 01<H.06 3 , so . 15 . 0 .11 6 2. 0 2.2 7 . 0 , '1 O, N 
14 d06 5 Pf0"'1ri05 3 . so . so. 0 . 1'-;5 1. 0 1.1 7 . 0 , '1 0 , . 

' I 

1!.. f> 0 16 ~=c:o''H03 1 o . 100 . 7 . 0 . 073 . 3 . 0 4, 0 zn • O, N C. N 
14 i3n6 7 RE0'11'04 7 , 15 0 . 5 . 0 . 072 2 , 0 3 . 4 15 . 0 . '1 0 , '11 
l 4d06 9 RE u.-."'0 2 7 . 70 , 10 . 0 . 09 7 2 . 0 2 . 7 10 . 0 . '1 0 , \1 
J<. 8~e 3 RE OMH01 J i) , 100 , 15 . (1 , 24 3 3 . 0 4 , 5 3 0 , 0 , \J O, N 
1'<79 95 ;;f('II"H11 R 15 . 100 . 70 . 0 . 124 3 . 0 4 ,7 co. O. 'll 0 , ' I 

l4 il00 2 RE. OI'.r1 11 ) 5 , 100 . 70 . 0 . 152 s . o 4.7 20 . O. N 0 . ~I 
148 0<.5 REOV.ri1 2 10 . 70, 7 0 . 0 . 095 3 . 0 3.3 30 . 0 , '1 O, N 
1'- t\:> 43 QEQMn1 4 s . 100 . 1 o . 0 . 0 72 2. 0 3 .7 30 . O, N 0 • IJ 

14 £<~6 3 P:: O·'<H1 3 s . 100 . JS , 0 . 137 2 . 0 3 .7 30 . O, 'IJ 0 , \J 
)4 7976 REO..,H 17 2 . 70 . 1. 0 . 258 1 . 0 2 . 5 15 . O, 'i o . ~ 
147'16J REQMH 1 TR 2. 70 , s . 0 .1 08 1. 0 2 . S 1S . 0 , \J O, N 

\0 l (, 7989 RE O~'- ri 16 7. 100 . so. 0 .1 38 2 . 0 3 . 2 2 0 . 0 ,'11 O, N 
1-' 1~o a o o2 RE QI'.H1S 7, 100 , 70 . 0 . 1'-S 3. 0 3 . 3 30 . 0 , 1\J O, N 

148100 REOMHlB · 2. 7 0 , s . 0, 06 7 ) , 5 2. 0 10 , O, N O, N 

.. 



TA RLE 9 .--MISSISS!P~!AN SHALE CCO NTI 'lUED l 
:"') 

L~ B . NO, SA MPLE ' HG PP" - C f"J PP M- S r< }. - 5 K2 0 
(") 

'1, Lll P?V. - 5 LJ P? M-S Ll ?:> '1 - C ... :; ~ - s v.:;o '1-

1 '- 'll\34 RECWh 19 0 . 14 O. N s . :i .7 sn . so. 1 1 1 • . 1. 0 1. 6 1 
1'-o 078 RE CO.:t-:20 0 . 38 Q, N 2 . ? . 3 1SO . O. N 35 . 0 , 7 1.16 
14 80 77 PE O"h22 o. o!> 0 , '11 3 . 2 . 5 30 . O, lil 23 . 0 . 5 0 , 71 
1~ 8118 4 RE 0''H 21 0 , 04 O, N 3 . 2 . 8 so . O, 'l 29 . 0 , 7 1. l ~ 
1'- 810 7 PEO"'H 21K 0 . 06 0 , '1 3 . ?.8 s o . O, N 2P. . 0 . 5 1 . 24 
1'- i> 09S PEO>'I'i0 7 0 . 02 0 . '1 3 . 3.S 30 • . O, N 16 . 2 . 0 S . 92 
1'- 1310 2 PEC''H08 O. Ol l O. N s . 3 . 9 30 . O. N 14 . 1 . 0 2 , '10 
1C. FJ7S PE C·"H09 o. us O, N s . 3 . 2 30 . U, N 17 . s . o 9 , ? 5 
1 '-ii ·' Ci 8 PEO~-' h09R 0 . I 0 O. N 3 . 3.2 30 . O. N 18 . 7 , 0 9 . 19 
1 4<>•11:'0 1"[ 0.'1H) 0 0 . 03 o. N 5 . 3 . 4 30 . O. N 16 . s . o 6 , 60 
11. 8' 23 RECMh06 0 . 10 O, N 2 . 1 . 3 O, N O. N J 4 . 3 . 0 5 . 54 
l4 dG6 S PEO'!HQ5 0 . I 0 O, N 2 . 1 • 1 30. (J , N 11. s. o 6 , 311 
1!.'31'\ 16 RE\i'IH0 3 0 . 02 0 . '11 s . 4 , 2 so . O. N 36 . 1 . 5 2 . r,o 
1 ~a r. o 7 PEC,..,ri04 o . ol 0 . '11 5 . 3 . 9 so . O. N 2!l . 1 • 0 2 . ?S 
l!. i:!('69 PE0''•n02 0 . 08 O. N 3 . 1 . S O. N O. N 22 . 10 . 0 11 . 3f• 
1'- S08 3 R::O"n0l 0 . 10 0 . '1 s . 3 . 3 30 . O, N 50 . s . o 6 . f' 5 
1"799S RElJ>'H11 R 0 .48 O. N s . S .3 3 n . O. N 39 . ! . 0 l. 79 
14 aoo 2 RE O~'h 11 0 . 42 Q, N 5 . 5 . 2 5 o . O. N 36 . 0 . 7 1 . 79 
l4 h(! 45 i'I EO"·hl 2 0 . 31 O. N 5 . 3 .7 30 . O, N 30 . 1, 0 l. 32 
14 ':> 04) PEO <~ H14 0 . 0 1 0 . '1 s . 3 .2 n . N O, N 40 . 0 . 7 ·1 . 39 
l'- 806 3 PEOI'H1 3 0 . 01 O. N s . 3 . 2 O, N O. L 41 . 1 . 0 1 . 33 
14 7976 t1EO"Hl 7 o. os o. N 3 . 2 . 2 30 . O, N 16 . 0 . 7 1 . 21 
1479&0 P E OMH 17~ 0 , 03 O. N 3 . 2 .2 O. N O. N 16 . 0 .7 1. !9 
14 79&9 REOMI'i\6 o . os O. N 5 . '• . 6 s o . O. N 25 . 0 •. , 1. 3 7 

\0 !4o Oo2 REOHri15 0 . 02 O, N s . 5 . 1 70 . O, N 35 . 1 . 0 1. 3?. 
N 1C.o100 RE O~\H 18 0 . 02 O. N 2 . 1.3 3 0 ~ O, N 13. 0 ,3 . o .• 75 
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L.L'>. r-. o. SA "PLE MN PP M- 5 MO PP "> - 5 NA20 lS r~fl oo ... - s Nil PP '-1 - S \JT PP '-' -S p ~ -s P2 0 5 :a D3 PP M- S 

14° !' 3" PEQ t•'>1!9 l Ou . 7 . f\ , 27 O. L O. N 100 . . 0 , N o . o;; 1 5 . 
l '- 8r7B DE 0'' h20 70 . 1 G. (1 , 35 10 . 100 . I 00 . 2 . 3 . SO 15 . 
14 c:! r. 77 f'E O~• H22 ?u . 10 . l' . J 3 O. L O. N 10 . O. 'IJ o . os 15 . 
1"8~8 4 D£ QMh 2 1 so . 10 . 0 . 55 10 . 7 0 . 7 0 . (l , N 0 , 09 15 . 
1 ~,Jln RE CI' r<21 R J O. 7 . o. sc. O. L 70 . ·ro . O. N 0 . 0'1 1 G. 
1<.:, :: 95 PE O" h07 150 . (J • N f\ , 0 7 O. N O. N I 0 . O. N 0 . 05 L O. L 
14-'iJ 0 2 OE_ ()< r O!l 100 . O. 'IJ 0 , 0 7 O. L (\ , N 1 0 . Q, N 0 . C• )L O, L 
1 !. 7~75 P:O"H09 3no . O. N o . o? O. N O. N 2 0 . O. N 0 . 05 0 , '11 
l 4i3r0l; f.<EC·"'h09 R 3 00 . O, N o . oa O. L O. N 3 0 . n . N O. OJ L O. L 
1!. :-0dO REO ~IH10 200 . O. N 0 , 0 7 O. L 0 , \J 15 . (J , N 0 . 03 L 10 ; 
1<. 6~ 2 3 PEO.'-'r< 06 200 . O. 'IJ (' . 04 O, N O. B 10 . 0 , \J l . ou 15 , 
1'-f-"65 RC: QI"'H05 ] flO , 0 . '1 r. . o5 O. N O, N 1 n . 0 . '11 1 . so 10 . 
l'- d0 J6 Pt O' :H O) 150 . 0 . '1 (\ , 09 1 n . O. N 3 0 . O, N O. C:1L 1 o . 
l 4:>'lb7 PE0i'H U4 200 . . O, N o . of\ O. L s o • s o . O, N 0 . 05 O, N 
J<. (! fl h9 :>t: (Wrl0 2 3 00 . 10 . f\ . 1 1 O, N o.a 2 0 , 0 . \J O. OS L 2 0 . 
l 42 Ct8 ] ,OE G~"H O 1 200 . c; . 0 . 16 O. L O. N J o . 0 . '11 0 . 0 7 30 . 
1 <.7 995 REO"H1 ! R 100 . 2 0 . n . 26 O. L O. N so. O. N 0,04 15 . 
1 ~o n0 2 RE OHH1 1 15 1) . 2 0 . r . 25 O. L O. N 7 U. O, N O. OJL 2 0 . 
1!. :'0 45 RE0'<>11 2 15 0 , 3 0 . 0 . 29 O.L O, N 3 0 . 0 , 11/ 0 . 04 2 0 . 
14;; r. c.J 'lE0""rl14 150 . O, N 0 . 09 O, L n . a 20 . O. N 0 . 10 15 . 
14 30 6 3 REOt•H 13 150 . O. N 0 . 0 9 O. N o . s 2 0 . 0 , "1 0 . 07 15 . 
1q9 76 P.E o,·r< 1 7 15 0 , (I . N 0 . 15 O. N O. N 10 . 0 , \1 0 . 09 10 . 
147 98 0 i? E0tvH 17R 150 . O. N 0 . 16 o • N O. N 10 . O. N 0 . 10 O. L 

\0 147969 '< E O~IH 1 6 so . 5 . 0 . 2 0 O. L 7 0 . 3 0 . O. N 0 . 0 7 1 0 . 
VJ 1460 62 P.EO~Hl 5 100 . 3 . 0 , 3 3 10 . 7 0 . 7 0 . 0 , \J 0 . 04 2 0 . 

14810 0 REOMH18 100 , O. L 0 .37 O. N O, N 10 . O. N 0. 10 O.L 
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LAB . NO, SAHPLE PO PP" - 5 ·?T P?,.. - 5 PF P"'" - 5 SCI ?P"' - S SC ?P'I - 5 s;: P?M - C SI <' - S 5102 
"' 

s " ?P~-s 

ll. <i 0 )4 P[ 0"Hl9 O. N O, N 0 , '1 O. N 20 . 3 . 2 l o . r. 51 . o . " 
l'- o :J 75 R[(;r<H2 0 O. N O, 'IJ O. N O. N 15 . 9 . 0 l O, G 51 . 0 . '..; 
)4 6fl 77 PE O"~h22 G. N O. N O. 'IJ U, N 10 . 4 . 8 J O. G 7'} . o . ~ 
jq;Mj4 P[ Q-'H21 O. N 0 , '1 0 . '\1 0 , \1 10 . 3 . 2 1o . r. &'f . 0 . t• 
)4 61 (; 7 ?f o:•H2 l ~ O. N O, N O. N O. N J 0 . 3 . 9 1u . G 70 . 0 , \: 
l'- 'l" 9S RE. O' ' ri O 7 0 . '1 O, 'l 0 . ·~ O, N 5 . 0 . 4 10 . 55 . O, "J 
)4 8 ! (1 2 PE O:•'HO S (I , N Q, N U. N O. N 7 . {1, 5 J O. G 71 . 0 . 1'< 
1c. n 75 RE QrJ. ,-, 09 O, N 0 . "1 0 , \1 O, N 7. o. s 10 . 40 , O, f\: 
1 q; ro & RE O" H0 9R O, N O. N O. N O. N l 0 . 0 , 4 l O. G 3'1 . 0 . ~· 
1!. 81\80 P:;: O" ri lO O. N O. N O. N O. N 7 . 0 . 2 10 . G 52 . 0 • IJ 
)4 6" 23 PE O,...H0 6 o . N O, N Q. N c. O, N n.L 0 . 4 10 . G 4b . O, N 
)I. C\ 1) 65 P[ 0"H05 O, N O. N O. N O, N 5 . 0 , 3 10 . G 46 , 0 . ">: 
l <. Sn 16 PE O" H0 3 (1 , '\1 O. N O. N O, N 1 n . 0 . 2 10 . G 70 . (j , l\' 
11. &08 7 Rt O,.. H0 4 O. N O, N O, N O, N 10 . 0 . 3 10 . G 7 3 . 0 . , , 
14 d( o9 PEC MH0 2 Q, N 0 , \1 O, N O, N 7. 0 .4 1 ~ . 27 . 0 . ~: 

1t. il Cf> 3 'lE O '~ n O l O, N O. N 0 . '10 U. N 15 . 0 . 8 1o . r, 42 . v , 'i 
l 4 7'195 PE (J:"n11 R o . N C , N O. N O, N 15 . l • 1 J O. G 60 . 0 . ' · 
l4 h00 2 RE O" h 11 O. N 0 . '11 0 . \1 (J , N 15 . 1 .4 lO , G 60 . 0 , IJ 
l I.{;M, 5 R~ O"H 12 O. N O. N O. "IJ O. N 11) . {} . 6 l O. G 60 . O, N 
14 "043 RE O .~ H l4 0 . N. • O, N O. N O, N lll . 0 .4 10 . G 37 . o . .... 
14 <; 06 3 ?E O"H1 3 O. N ' O. N O. N O. N 10. 0 . 3 J O.G 36 . Q , i\ 
)!.797 6 RE 0"· ~"17 O, N O. N 0 . '1 O. N 7 . 0 . 3 7 . 32 . O, N 
1t. 798(J PE 0"Hl7R O, N O, N O. N O, N 7 . 0 . 4 7 . 32 . 0 , /'.: 

\0 l'-7 9 &9 REO~'rl1 6 O. N O. N O, N U. N 15 . 1 , 4 l O, G 5 '3 . O. k 
+=- 14 8 fo6 2 RE O~I H1 5 Q, N O. N O, N O, N 15 . l • l 10 . G 65 . O, N 

l<. o !OO RE0Mrll8 O, N O, N O, N O, N 5 . 0.4 10 , G 48 , o . ~ 
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....., L o3 . NO , 5 '-MPL E 5.:? PP I>' - 5 TA P? M- 5 TE f-'?'1 - 5 i'H PP'-~ - 5 T! '1- - 5 TL PPM - 5 u P?'l - 5 v PP'I - 5 >I PP"' - 5 

1 ~ 1>~ 34 PE oc·n 19 ?. no . O . 'IJ 0 • • , O. N o. c; o O. N 0 . \! 2 00 . 0 . "' 
1 :. a:: 78 RE :.H H20 700 . 0 . ,'IJ O. N O. N 0 . 30 O. N O. N 5 00 . 0 . 1\1 
1'- 6~ 77 REO•'-H22 70 . O. N O. N O. N 0 . 30 O. N O, N 15 0 . C , ~ I 

1'- 'iJb 4 PE Q:-1 )-121 15 (1 . O. N O. N O. N 0 . 50 {I , N O, N 200 . 0 . ' i 

J<. ii10 7 PE o :~ ,.,zlR 100 . 0 . '11 O. N 0 . ~J 0 . 3 0 (I , N Q, !.J 2 00 . O. N 
14 Clt•C, 5 REO~>'h07 70 . O. N O. N () , N O. cO O, N O. N 100 . 0 . ,..,. 
11. >1 102 i'E O>'H08 7 0 . 0 . '< C. N O, N 0 . 3v (J , N () , N 150 . 0 . ': 
147975 PEO'IH\J9 100 , 0 . 1\J o. r-, O. N o. ?n u . N O. N 70 . c . ,, 
l" eoos "E O,..I-0 9R 15 0 . O. N O. N · 0 . N 0 . 20 O. N 0 . \! 70 . O, 'J 
::. >1 1> 60 REC~>'hlO 15u , 0 . 1\ O. N O. N 0 . 31) O, N O. N 100 . O. N 
1 "' " '' 23 PE O>'H0 6 2 00 , ·. O, N 0 , N- 0 . J.J (1 . 10 O. N 0 , 1\1 1 oc . 0 . 'J 

1<. or. o5 PE O'~h05 2 00 . O. N (} . N 0 , "1 0 . 07 O. N 0 . ·'IJ 70 . 0 , "1 
1<. ar,J 6 PE0"'h0 ) 70 . O. N O, N O. N o. so O. N O. N 200 . o.n 
1t. ;;rd 7 REQMH04 100 . O. N O. N O, N 0,) 0 O. N O. N 20 0 , o • ..: 
141H>6 9 RE O'IH02 200 . Q, N O. N O, N 0 . 15 O. N O. N 70 , 0 , ' I 
14 ~r& 3 PEO'-'ri0 1 150 . O, N O. N O. N 0 . 3 0 O. N O. N 150 . O. N 
11.7 99 5 PEO>~H 11R 70 , O. N O. N O. N 0 . 3 0 O. N 0 . 111 2 00 . o . ~ 
)4 3110 2 REtW•t<l1 7 0 . O. N O. N O, N 0 , 30 O. N 0 . "1 z oe . o. ·; 
1'- i30 45 PEO>'h12 70 . 0 . '11 O. N O, N 0 . 30 l) , N O. N 2 00 . . 0 . ' j 
1'- .':s~ -+3 RE O'"M\4 2 00 . O, N I) , N O. N 0 , 20 C. N O, N 10 0 . . (\ , >; 

14 ') .;6 3 PE OI"'•rl\3 300 . O. N O. N O, N 0 . 15 O. N O. N 7 0 . 0 . , 
l'-H76 "'C:Ovrl)7 200 . O. N O. N O. N 0 . 20 0 . ~~ 0 , '11 50 . 0 . ,, 
}q .:;c,o i'lEO~H l7R 2 00 . O , N O, N O. N 0 . 15 O, N 0 . I\! 50 . 0 . ~: 

147 969 RECM!-1 )6 7Q, O. N O, N O, N 0 . 50 O. N O, N 2 00 , 0 . "-! 

\0 1<. SC6 2 REO~<H!S 100 . O, t\! Q, N O, N 0 . 70 O, N O, N 3 00 . c. :J 
Vt 1'- o100 REOMH18 zoo . ·o . N O. N O. N 0 ,2 0 o. N O.N so . 0 . tl 
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r , L.!B , NO , SAMPLE y PP'•- S YB PP " - 5 ZN PP ' I- 5 ZN P?M - C ZP PPM - 5 

14 91) 34 PE OI':H 19 2(1 . 3 . 0 O. N 25 0 . 100 . 
l '- h178 REov.n20 15 0 . }0 . 0 O. N 237 . Jon . 
J~ e n 77 C£Q 'Iri2 2 3 0 . )·, 0 O. N 40 , zoo . 
14~ 06 '- PC:: ~~-H-•21 so. 5 . 0 O; N 130 . . 2 00 . 
l'- d I C7 PEO'<n 2!R so. 5 . 0 O. N 133 . 150 . 
148f 9S P!::0'1i-'0 7 30 . 2 . 0 0 . '1 6 . 100 . 
14 il! 02 RC: () '1n 08 30 . 3 . 0 O, N 10 . 3 00 • . 
}47 97 S RE ::l '~l-<0 9 2 0 . ! . 5 O. N 20 . 70. 
l'- <i008 PE OVh0 9R 3 0 . 2 . 0 O. N co .• 70 . 
l~ ri 080 PE OM n} O 30 . 3 . 0 O. N 12 . I SO . 
1'- ilf2 3 ><EG~-'H 0 6 2 0 . 1 . 0 O. N ss. 30 . 
}4 >;(6 5 PE O'' HO S 2 0 . ) • 0 O. N 72 . 30 . 
)4 8~· 16 PEC •I!·iO 3 3 0 . 3 . 0 O. N 50 . 2 00 . 
148 ·\ o 1 RE 0'1N0 4 3(1. ) . 0 0 . ~. 42 . 2 00 . 
14 8(169 PE Ot~n 0 2 1S . 2 . 0 O. N 90 . so. 
l4 1:l (l d 3 PE0 '1h0 1 2 0 . 3 . 0 O. N 114 . 70 . 
1C.79 9S REO •~H l1 R 20 . 2 . 0 O, N l OS , 7 1) . 
l4 'iD0 2 RE C~H·d 1 2 0 . 3 . 0 O, N 11 9 . 100 . 
1<. ~ 0 45 PE O'Jn) 2 ?. 0 . 3 . 0 O. N B7 . 1 0 I) . 
}4 '\ C,43 R C: O~;HJ4 lS . } . 5 O. N 124 , 7 0 . 
l4 il"6 3 P E Q~':1l 3 l 0 . 1 . 0 O. N 138 . so. 
1!.7<;.76 P( Ql".r-!)7 2 0 . 1 . S O. N 83 . 7 0 . 
1479 60 RC: O ;~n17R 15 . 1 . 0 O. N b4 . 70 . 
}47 969 PC: 0Mh l6 30 , 3 . 0 O. N 103 . 1 0 I) . 

"' 
148062 RE01-'Hl5 so. s . o O. N 12S . 150 . 

0\ 1481 00 RE OMH18 · 20 . 2 . 0 O, N 1+6 , 10 0 , 



L A3 NO . FIELO ·S T COUNTY LAT LO'IG DESCR I P TIO N FnR"',TION 
NO . 

f'"'\ 

0147994 REOPH 08 KS J~CI\SON 39 35 45 95 JS 35 W~E;AlJ N SEE 

014 Br·5J RE 0"h0 7 KS J~Cr:S 0\1 39 35 45 95 JS 35 WA8Al!NSEE 
0148 1) 99 RE: (J'>Ht' :> K5 JAC«$0\1 39 35 45 95 :l) 35 WAt:liiUNS EE 
01 '-El1 08 R::CPH06 KS JACKSON 39 35 45 95 3) 35 WAE<~ UNSEE 
0147 9f.C\ RE OPH15 "s WY~'- DO TT E 39 5 ?5 94 53 55 VJLOS 
OJ4il 0 13 RE:OPH16R KS WY AI'IOO iT E 39 5 25 9C. 53 55 VIL AS 
D14i'1 (1 1 REOPH16 K.S WYA NDO TTE 39 5 c5 94 53 55 VILAS 
D1C. 7S 0 1 R~OPH 1 0R MD CAS$ 3S 38 15 94 21 15 PLE.ASO'ITO"< 
0148 00& '<EO Pn 09 MO CASS 38 38 15 9C. 21 15 PL EA<;O'ITDN 
01'-t- 0 27 R::U"H10 M() · CASS 38 38 15 9C. 21 15 P L E~<;O'ITDN .... ~ · 

D14" 0 36 R~ OPH1 2 .-o CASS 38 40 30 9C. 2?. 35 PLE.I•S OIJ TON 
D1" % 50 RC: OPH11 v.o CtSS 38 40 30 9t. 2? 3S PL EASO\I TON 
01 C. ~IJ 39 R£0PH13 1-10 CU Y 39 11 40 94 3'> 20 \>.'YA N[l0TTE 
D14tl104 f<::OPH1 4 MO CLH 39 11 40 94 35 20 I~Y6 NOO TTE 

11..7977 REOPH 0 1R · 1-'0 DIIVJES S 39 55 25 93 57 35 KA N~4S CITY 
D14 8(124 REOPt-'0 2 MD DAVIES$ 39 55 25 93 57 35 KANSAS CITY 
D14BOt- 7 REOPH03 MO DAVIESS 39 55 20 93 57 50 KA NSA S CITY 
D1 4!l 07<+ REOPH01 MO DAVIESS 39 55 25 93 57 35 1<1\ NSA $ CITY 
014!:1 0 76 '<EOPt-' 04 MO Dt.VIESS 3 9 55 ?. 0 93 '57 50 I\ ,, "<SA5 CITY 
D1479 9 1 i'IE OPti 32 OK CkEEK 35 55 25 96 p 5 0 NEL LIE 8 LY 
Dl4 ':S0 2il PE:0PH31 OK CRE:tK 35 55 25 96 14 50 NELLIE =>LY 
01 479 ~ {1 RE:OPH30 OK ~E-E c.R i: E"l( 35 59 20 96 1 I 0 NC:LLIE BLY 
D14 !\Qi18 R~OPH29 OK OM! bt::-Gff C..R E EO K 35 59 21) 96 11 0 Nt.Lll E 3L Y 
D147970 R~OPH17 OK OS4G E 36 46 0 96 ... 45 RARNSDALE 
D147999 REOPh19 OK OSA.GE 36 44 so 96> 13 25 Tt>LLAN T 
01'-'i OOO RE UPH2 2 OK O~~GE 36 4 0 15 s & 2··· 45 CA LH0U\I (?) 

014 !:!0 11 R~ OPH%4 OK OSAC.E 36 40 30 96 2'; 0 SEVE'IY C? ) 

"" 014 % 31 R::OP-t? l o,.; USAGE 36 40 15 96 2'· 45 C~LHOlJ IJ (?) ....... 
0143032 REOPh13 OK 054GE 36 46 0 96 .. 45 BAR III SDALE 
D14~v56 RC:OPH23 0K OS oGE 36 <+O 30 96 2•; 0 SEVER Y ( ?) 

0!46 026 RE 0 f.'H20 OK OSAGE 36 44 so 96 .) 25 TAL LMIIT 
0148042 REOPH27 OK TULSA 36 4 45 95 5.3 10 HOLDEN VILLE 
D1C.il05 1 RE0Ph26R OK TULSA 35 5 8 25 95 53 30 1\IQ\o/ATA -1 
Dl480f:O '<EOPH21!R OK TULSA 36 4 45 95 53 10 HOLDF.NI/ ILLE 
D14f-0!:>4 REOP!-<26 OK TUL SA 35 5 8 25 95 5!; 30 NO\o/A TA-i 
D14809 3 REOPH2 5 OK TULSA 35 5 1! 25 95 5!; 3 0 NOwATA-1 
D148 111 RC:OPH28 OK TULSA 36 .. 45 95 53 10 HOLDENVIL LE 



C) 

,..,_ TA BLE 1 0 ,·- ~ E~~SYLVA' I f.~ SHALE CC O~ TI NUEO J 

Lt3 . NO • SMIPLE AG PP ~ - 5 AL '1- • 5 Al2 03 ); t 5 ?P~.! - 5 AS ?P ., - C AU PPM - 5 B ?<> "1 - S '3A PP"' - 5 =< :: PP'-1 - S 

1~7 9 94 PE ()PH08 O, N 1 o. J ~ . O, N J . B O. N 70 . soc . } , (' 

1 '-'3r·S3 P£ 0"~-<0 7 O, N 10 . 16 . 0 . ~ ) 2 . 0 O. N 70 . S\10 . 2 . 0 
l4 '3r,99 PEOPhOS o. N 10 . 17 . O, N f., , <} O. N 5 0 . soc . 1 .s 
1~ 8108 REOPH06 Q, N 10 . 11. O. N [.4 O, N 50 . 300 . O. OL 
l47'1b8 ~E O?h! S Q, N 10 . 13 . O, N ·11. n O, N so . soo . 1 . s 
l <-,; n 13 ? E:> 0 H16R O. N 10 . l H . O. N 14 . 0 O, N 70 . s oo . 2 . 0 
1~ 3 !0 1 PE OPH1 6 O. N ! O. G 17 . O. N lc . o O. N 70 , 500 , 1.5 
1~7 '18 1 RE OPH 10 R O. N 10 . G 17 . O, N 11. 0 O. N 50 . s oo . 1 . s 
1 <. cl'•0 6 RECPH09 o . N l O. G 17 . O. N 6 . 6 0 , 1\1 s o . 3 00 . 2 . 0 
1 '-3 i•2 7 REOPH!O O. N J O. G 17 . O, N 9 . il Q, N 70 , 5 00 . 2 . 0 
148036 REOI-'1"1 2 O. N 10 . G 20 . O. N 1 '·. 0 O, N 100 . 5 00 . ] . (' 

1~ b0SO P£[1P H11 Q, N ! O. G 17 . 0 . ~~ 15 . 0 O, N 100 . SilO . 2 . 0 
141)1' 39 RE OP H13 o . N 1 o . }4 . O. N 15 . 0 O. N 70 . 7 00 . ) . 5 
l~'lJ (l 4 RE::<Prll 4 O. N l 0 . 15 . O, N A, l O, N 70 , 5 00 . 1- · 5 
1<.7 9 77 REOPM01 R u . N 10 . 16 . O, N 5 . 3 O, N 70 . 3 00 , 1 . 5 
j !oC, 024 RE O"H0 2 Q, N 7 . J 2 . O. N 13 . 0 O, N 70 , 300 . 1 . 5 
l " 5C•c 7 RE (' .> ri:J 3 (l , N 10 . G 2 0 . O, N 3.2 O, N 7n. 7 00 . 2 . 
l '-!3n7 " PEG?ri0 1 O. N 10 . 15 . 0 . ~~ 5 . 1 O, N 70 . 3 00 . 2 . 0 
J!o i\ !i 76 PE[, PH 04 C, N 10 . 18 . O. N 19 . 0 0 . 1\: H O, 500 . 2 . 
1 ~ 7991 PE(IPh3 2 Q, N !O . G 18 . O. N 10 . 0 O. N 70 . soo . l . S 
1 <.;.. r, zs Ri: I) DHJ l O, N ! O. G !9 . O. N 15 . 0 O, N 100 . 3 00 , 3 . r: 
1479d8 RE ::;>-'- 30 u . N l O. G 19 . D. N 27 . 0 O. N 7 0 . sao . 1. 5 
1 '- q·· flo R:: cwn29 Q, N 10 . J A • O. N 14 . 0 O. N 70 . 7 00 . 1 . s 

\0 147 970 RE OPH1 7 Q, N JO , G }9 , O. N 14 . 0 O, N 50 . 500 . J . 5 
co 1!. 7999 PEC1 " rl l9 O. N l O. G 17 . O. N 5 . 7 Q, N 70 . 50 0 , 1. 5 

!<. !louo i<EC?H2 2 Q, N l O. G 21 . O. N l f\ . 0 O. N 100 . 3 00 . ). 5 
1<.')(•11 P£(1Pn24 O, N 10 . 18 . Q, N · 13 . 0 O, N 7() , 3C O. ? . n 
l4 d03 1 QE(,?H21 O, N 10 . G 19 . O, N 15 . 0 O. N 15 0 . 300 . 3. 0 
1!.o 032 P:: OPH 18 o . N 10 . ! fl . O, N 11 . 0 O. N 10\1 . sco . ?. . 0 
l!. 8r. S6 P~ .') PH2 3 O, N l O. G 19 . O, N }4 . 0 O, N 70 . s oo . 2 . 0 
J:. bro6 R~ QPt-20 O. N 7 . 10 . O. N 4 ,3 O, N 7 0 . s oo . } , (l 

1 ~ ., .~ 42 RE O? h27 Q, N ! O. G 17 . Q, N 13 . 0 O, N 10 0 . s oo . 2 , 0 
146 :· 51 ~C: O" rl26 R Q, N 7. 11. O, N 7. 5 O, N 70 , 3 00 . 1 . 0 
1 C.r) .i60 REOPH28R O. N J O, G j4 , O. N 12 . 0 O, N 70 , 7 00 . ?. . 0 
J !o !l(.\64 ;:;c: oPt-26 O. N 7. ll . O. N 7 , 8 o . N so . z oo • . 1 . 5 
1 '-&09 3 REOPI-'25 O, N 7. !3 . O. N 8 . 7 O, N 50 , 2 vo . 1 . 0 
1481 11 REOFn 23 Q, N 1 0. ·14 . O, N 12 . 0 Q, N 70. 700 . 1. 5 



!"" 
ToA LE l O.--PENNSYLVON!AN ShALE <CO'JTI" UED> 

LL3 , 1>0 . SA ~1PL E BI PP"1-5 TOTAL Cil Of.I GNC C:l\ CRB\J T C% c ~ 'l\ -5 c ~o 'l\ CO PP V. -S CD ?P'-~-C c::! P?•1- s 

11. 7991. ~E (IPnOR O. N 0 . 05 L n . 1 L 0 . 0 1L 0 . 20 0 .7 O. "l l.L O, N 
1'- o0 5J RE tJf'hO 7 O, N 0 . 07 o . l L 0 . 05 0 . 50 0 . 6 0 . "l" l. L 150 . ...... 
14'3 09 9 RE QPh0 5 O. N 0 . 65 r . fl 0 . 10 0 . 20 0 . 6 O. N l.L 100 . 
l<. b 108 PE OPH06 O. N 0 . ?4 0 . ·2 o . os ·0 . 20 o . s 0 . '1! I . L 100 . 
147 91'-8 PEQPH15 O. N 1.27 0 . 2 1. 02 3 . 00 5.2 O. "l J.L O, N 
1 <. 8{> 13 RE0PHl6 R 0 . 111 !. 01 0 . 4 0 . 61 2 . 00 2 . 9 O. N l.L O,L 
l'- 5 10 1 '?E Of-h l6 o . N 1 . 2a (\ , !:, 0 . 66 1. 50. 2 . 9 Q , \; 1 . L 100 . 
lqc::a 1 RE O?h i OR O, N 1.19 n . 7 0 , 49 o . so 1 . 0 O, N 1 . L O. L 
Jc.ao o6 REC>Pti09 o . N 1 . oa 0 . 7 0 . 34 0 . 30 0 . 6 · o , N 1 . L O. L 
IL· Ar 27 REQ~H10 O. N 1. 27 O. fl 0 . 46 0 , 70 0 . 9 O. N l. L O, L 
1!.8036 PE 0PH1 2 o . N c. os 0 . I L 0 . 04 0 . 30 0 . 6 Q , \1 l. L O. L 
!G. d0'>0 RE DPI-<11 O, N 0 . I 6 o . l L 0 . 16 0 . 30 o .s O, N J.L O. N 
14 o 0 J9 I<E OPnJ 3 O, N 2 . 50 ) . 0 1. 50 5 . 00 7 . 6 O, N J. L O, L 
! 4Cl l 04 P(:"; PH1 4 o . N n . 51 n. 5 0 . 04 0 . 20 0 . 4 n . N J.L 10 0 . 
1 !..7977 PEDPHO !R O. N 1 . 9 7 0 . 5 1. 37 5 . 00 7. 9 O, N l.L O, N 
l4'l , (:4 PE OPI-<02 O, N 3 . 36 (1 . 2 3 . 19 10 . 00 )4, 0 O. N l. l 0 , \: 
) !. (>~67 REOP!-i03 O. N 0 . 48 0 . 3 0 . 16 0 . 20 0 . 5 O. "l J.L O. L 
)4b i) 74 P.E OPnO I O. N 2 . I 9 o. R 1 . <.3 s . oo ·r . s 0 . • 1 !.L O. N 
11. 80 76 RE OPH04 O. N 1 . 02 0 . 6 0 . 37 I. 50 1. 9 0 , '11 1 . !.. 15 0 . 
1£.7 99 1 REO?i-<32 O. N 0 . 50 o . <. 0 . 09 0 . 15 0 .3 0 , "1 l.L 6. >.; 
l 4b"28 PE 0° H31 O, N 0 . 5 1 0 . 5 0 . 05 0 . 20 o . c. O. N l. l O. L 
l!.7:; P.o PE O?n33 O. N 0 . 41 o . 3 0 . 0 7 0 . 15 o . s 0 , \J l . L 0 . •: 
1 !. 5 ,15(1 RECPH29 o . N 0 . 65 0 . 6 0 . 04 0 . 15 0 . 4 O, N l. L O, N 
1!.7'77 0 REQPI-< 17 O, N 0 . 6 4 0 . 6 0 . 0 1 0 . 15 0 . 4 O. N l.L O. L 
147't99 ~EO?n19 (J , 'I 0 . 16 0 . 1 0 , 06 0 . 15 o . c. 0 . '11 !. L O, L 

\0 l4 i3000 PEGPH22 O. N 0 . 16 0 . IL 0 .21 o . so !.3 O. N l.l 0 . tJ 
\0 1 !.c O! 1 PEOPri24 O, N 0 . 31 0 . 3 o . os 0 . 30 0 . 6 0 , N l.L O, L 

l4 -iv 31 RE.o?:-,21 O. N 0 , 94 o . s 0 . 19 0 . 70 1.1 O. >J l. L O. N 
14 1;032 REOPH1S O. N 0 . 71 0 . 7 0 . 05 0 . 20 0 . 4 0, '11 l.L C. L 
l <. d056 Rt.OPH2 3 O. N 0 , 37 0 . 3 O. OR 0 . 30 o . s 0 , '1 l . L 151J . 
I !. i!~'Ji:6 REGPh20 O. N 0 . 55 0 . 4 0 . I<. 0 . I 0 0 . 2 0 . '11 1 . L ! CO . 
j; i'0 '-2 REC?h27 O. N 0 . 72 0 , 4 0 , 28 l. 00 1. 6 (l , \1 l. L O. L 
1 '- oC51 ;?ECPH2oR O, N <. , 64 0 . 5 <. . I 7 10 . 00 18 . 0 0 . '1 l.L 0 . 'I 
1G. &06(J PEu?h2'lR {J,N 0 . 43 0 . 2 0 . 23 l. 00 1.2 O. N 1 . L 0 . t.J 
1<. &0o 4 REO?r<26 O, N 4 .7 0 0 . 4 4 , ]4 l O. OO G 18 . 0 0 . '11 l.L O. N 
14<l0S1 3 R£G 0 ti25 O, N 3 . I 2 0 . 5 2 . 60 7 . 00 12 . 0 O, N l.L 0 . ·~ 
l 4o lll REOf'r1 28 O. N 0 . 62 0 , 4 0 . 19 0 .7 0 1 . 2 O, N 1.~ 100 . 



0 

~ 
T~~LE 10 ,--PfNNSYLVI~ ! AN SHA LE IC O'I T! NU E:Dl 

r , L ~3 • . '10 , 51\M?LE CO PPI' - 5 C'l PP M- 5 cu p:> .., - 5 F 1· - C FE 'l- - 5 FET03 % GA P? 'l - 5 G~ PP"' - 5 -l F P?!' - S 

1'-7994 PE O?HOB ·15 . 70 . 7 . o. oso 10 . 12 . 0 ? 0 . o.:v O , N 
14 (1:·S3 PE OP H07 3 . 70 . 15 • o. on 7 . 8 . 6 30 • . Q, 'J 0 . rJ .-., 
1!. 1',~ 99 RE OPhO S 1S . 10 0 . 20 . 0 . 06 7 s . 6 . S 30 . 0 . '1 0 . ': 
1 '- 8H•c CEO?h06 7 . 70 . 15 . 0 . 04 2 ? . 3 . 1 ? 0 , o. :--s O. N 
1479 6 d PE GP ;,JS I 0 . 7 0 . ?0 . 0 . 09<; 2 . 3 . S 20 . Q, N 0 . ~ . 

145 °:3 ><E CPH16R I" -· I 0 0 . ?0 . 0 . 109 3 . 4 , 7 30 . 0 . \! O, 'l 
1<. i\1v 1 PEOPHl~ 10 . 100 . 20 . 0 . 120 3 • . 4 , 6 30 . Q, "J 0 , '1 ·" 
1'-7 9& 1 PECPH ! OR 1S . 7 0 . 30 . 0 . 0 34 s . 7.7 30 . Q, 'l O, N 
1'-8006 >IE OPH0 9 15 . 100 . so . 0 . 054 s . 7 . S 30 , 0 . '1 O, N 
1'-8 ., 27 RE 0Ph10 1S . 100 , so . O, OA3 7 . 7 . 0 5 0 . Q, \1 O, N 
148:1 36 PE CPril 2 1S . 100 . 100 . 0 . 100 s . 6 . 3 5 0 . 0 . '1 o.:·: 
I<. 6G SO RE (I ::>H1 ·1 15 . 100 . 30 . 0 . 07f> 5 . 6 .4 3li . o . ~ c ,. 
14~~39 REGPH1 3 15 . 100 . 50 . 0 , 049 5 . 5 . 8 30 . 0 . \J 0 . •J 
1 '- Sl 'i 4 RE OPri l4 15 . 70 , 20 . 0 . 06 1 3 . 5 . 2 20 . 0 , \1 0 . ~; 
147977 P[('PHO !R 1S . 100 . ?0 . 0 . 112 3 . 5 . 2 30 . 0 . ' ! (l , N 

1 " 'lrJ2 4 PC: OPri0 2 10 . 1 00 . so . 0 , 135 3 . 4 , 7 20 . C , N O, N 
1 <.8 ~ 6 7 >IEQPHO J C? O. 150 . 21.)0 . 0 . 117 7 . 8 . 8 50 . 0 , \1 0 . :: 
!<. 80 74 fl<; (' Ph0 1 15 . 100 . 30 . 0 . 14 1 5 . 5.2 3 0 . Q, 'J 0 , '1 
1 "ar. 76 PEOPri04 20 . 150 . 2 0 . 0 .l 39 5 . 6 . 0 so. 0 . '< (.) , 1J 

1479 91 '<E OPh3 2 15 . 100 . ;: o. 0 . 036 3 . 5.1 30 . 0 , \1 0 . ' • 
i£. 31')28 RE OPHJl 15 . 100 . 1 0 . 0 . 05'· s . 6 . 9 so. 0 . \1 n . ~ 

!£.?98 6 REC"h30 15 . 100 . 20 . 0 . 06 7 c; , 6 . 1 30 . Q, 'J ('I • ~ I 

l !. ;.., ~"'bB P!:: C1'h 29 I 0 . 100 . 30 . 0 . 07 3 3 . 6 . 1 30 . O. 'l 0 . .... 
147 970 RE CFnl7 IS . 100 . 30 . 0 . 033 5 , 5 . B 3 0 . 0 , \J n. • J 

...... 147 '199 PE O?dl9 10 • 100 . 5 . 0 . 0£.2 s . 5 . 8 30 . O. >J 0 . ·~ 
0 1-. c!OCO PEOP:-12 2 10 . 100 . I 0 . 0 , ()98 3 . 4 . 8 30 , 0 , \J 0 , \: 
0 1 ~ ;:\" 11 ;:?( (.? ,-: 24 15 . 100 . 20 . 0 . 041 5 . 5 . 3 30 . 0 . '1 0 . ~: 

1'- ol'3 1 Pf (' PH 21 15 . 100 , so . 0 . 125 3 . 4,6 50 . 0 , .\1 · 0 , ' I 
!4 "~ 3 2 PE C?h18 15 . 100 . 30 . 0 . 051 5 . 6 . 1 so. 0 . \1 f) . ,, 
141; (1 56 RE O?I-'23 15 . 100 , 3 0 . 0 . 07 3 5 . 5 . 3 30 . 0 , \1 0 . ' 
!<.c', (l e6 R£C.PH20 2 . 70 . 2 . 0 . 0)0 1 . 1 . ) 1 s . 0 . \J G. : .. 
14 6" <.2 RC:(jPi-127 I 0 , 100 . 30 . 0 . 06 1 s . 5 . 8 ) 0 . 0 . '1 0 . ·; 
1 '•3"5 1 RE OPr<26 :-l 15 . 70 . 15 . 0 . 1 00 J . 4 , 1 zn. 0 . '1 O, 'l 
l 48 f•61J RE C>-rl2 &R I 0 . 100 . 30 . 0 . 075 5 . 5 . 6 30 . Q, \1 0 , 1\J 
148(•6 4 REO?ri26 1 a. 100 . zo. 0 . 076 3 . 4 , 2 20 . Q, \1 O. N 
11. 8093 RE OPn2S 10 . 7 0 . 15 . 0 . 113 2 . 4 . 6 20 . 0 , \J O, N 
l<.b111 REOPri 28 10. 100 . 2 0 . 0 , 06 5 3 . 5 . 4 30 . 0 , \J O, N 



TA9LE 1 0 .--PEN~SYLVt~IA~ SHAL E CCO~ TI NUEOl 

t_ A3 . "'0 • SAI-'"'LE HG PP ,• - C I\i PPv- s K '1\ - S '<20 % L~ ?P "' - 5 L'T P"M - 5 L I ;>::> "1 - C '~ :, ~ -s '-4:;0 !: 

147 '1 9 4 RE OPr< 08 O. OIL O. 'l 3 . 2 . 9 so . O, N ' 76 . 0 .7 1. <+ 2 
14 i; r'5 3 >.t: nP r. v7 o . u1 L 0 . \J 3 . ) , () 70 . s o . r. o. 1. 0 l. 63 
14 <3'' '19 PE~Ph0 5 0 . 0 3 0 . 111 3 . 3 . 2 so. O. L H2 . c. s l. 70 
1'- n 1•·8 RE OPI-'06 o . v2 O, N 3• 1. 8 sn . o.N 38 , o . s 0 . 9'1 
1'-7 9oo PEO~-'nl S 0 , 04 O, N 3 . 2 .7 sn . O. N 51 . o . s I , 04 
1 <. s;;: 13 fiC: Of>H l 6fl 0 . 06 0 . ·~ 5 . 3 .7 sn . 5 0 . f:j l. , 1 . 0 l. 50 
I <. :l l H PE OP nl6 0 . 1) 5 O, N s. 3 . 6 50 . O,L f\1! , 0 . 5 I. 52 
I c.79 b 1 fiE O?nl ll fl 0 . 14 O, N s . 3 . 6 so . s o . 66 , 1 . 0 2 . <'5 
l - ~ !lr- 6 RE U?H 09 0 . 1 ii 0 , '1 s . 3 . ,7 3 0 . O, N e.s . I . 0 2.25 
1 " J~ 27 PE Oi-'H 10 0 . 12 O, N s . J . b sn. s o . 8-'l . 1. 0 2 . 29 

4 'ji' Jb RE0Pnl2 0 . 06 0 , '1 s . <. , J so . s o . 11) . 1 . 5 2 . 00 
1'- ~0 5 0 RE:ir'H1l o . u4 O, N 3 . ) ,4 so. 50 . 96 . 1 . 0 I.?'-
lt. er. 39 PE OPn l3 0 . 16 0 . 111 3 . ? . 4 70 . 5 0 . 56 . 0 ,7 I. 35 
1'- o l u4 REOPrl 14 0 . 03 O. N 3 . 2 . 8 s o . O. N 70 . 0 . 5 1 . 2& 
14 7 ~ 77 RtOPH0 1R 0 . 04 0 . "1 s . 4. 2 30 . O, N 48 . I , 0 C . t .. d . 

14 'l n24 RC:('Pn0 2 0 . 03 O, N s . 3 . 0 3Q. O. L 4 ?. . 1 . 0 l. 7 3 
1<. 1lr. 6 7 PE OPH 0 3 0 . 13 O, N 5 . 4 ,4 70 , s o . 1 16 . 1 . 5 3 . 00 
l ~ b :"· 74 <IE OP,., 0 1 o. us O, N s . 4 , 2 30 . O, N !,. 7 . 1.5 2 . 35 
11. a0 76 PE0f.'ri0 4 0 . 15 O. N s . 4,1 7n , 7 0 . 12 1. 1. 5 2 . ?.3 
1~ 7991 C?:: r.»n3 2 o . u ~ O. N 3 . ) . 5 so . s o . .; 4 . 1 . 5 1 . '/.':> 
141' 028 RE O"H31 0 . 11 O. N s . :1. 9 so . s o . 99 , 1. 5 2 . 3~ 
147<;8 !; REO?,., J O o . os 0 . "1 ) , 3 . 7 so . O, N 1 f) f; . 1. 0 1. 1'5 
l !. ~I" ~Q, PC:C•FH29 o . oJ 0 , '1 s . 3 . 8 5 0 . so. 1 0 (• . 1 . 0 1 . 82 

1-' 
14797 (1 RE OP H17 0 . 04 0 , '1 3 . 3 . 8 70 . so. 9;\ , 0 , 7 1 . '/ I... 

0 1<.7 <;"9 PE 0Pr119 O. C1 0 , \J J , 3 . 0 s o . O. L Sf.> , 0 . 5 i. 25 
1-' 1'- cvilv ~-'E O r' rl2 2 0 . 15 O. N 3 . 4 . 2 )0 , O, L l OA . 0 . 7 1 . ff, 

1'- of l1 ;:; E('tPr2 4 o . uJ O , N 3 . 3 . 1 so. s o . 1 O·J , 1 . 0 i . 39 
l4 fttJl i<C: O»h21 0 . 19 O. N s . 3 . 8 50 . 50 . 1 1 3 . 0 . 7 l. B 
1'- "•' 32 OC:G?H 18 o . os o . ~ s . 3 . 8 so . so . ! OJ , 1. 0 1. 76 
1'- a os6 i)C: O?r-<23 0 . 03 O, N J . 3 . 2 70 . s o . ! OJ , 0 . 7 l. 19 
1 <. er·c 6 RE0i-'h20 0 . 03 O, N 2 . 1. 8 sn . O, N 39 . 0 . ?. o·. " 7 
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1-' l'-7"n PEUPH32 ? 0 . 3 . 0 0 . ~; 74 . 100 . 
0 j:. A'l 26 P:: 0'-'1-' 31 30 . 3 . 0 0 . ~J 84 . i 00 . 
I.JT J<..7<;->B REO?HJG 2 0 . 3 . 0 O. N 76 . 100 , 

! '- P•'8 fl PE OPH29 20 . 3 . 0 O, N 83 . 10 0 . 
1<.7 '1 70 PE OPH1 7 30 , 3 . 0 O. N 107 . 150 . 
1 '-7 999 PE :JPH 19 30 . 3 . 0 O, N 100 , J 50 . 
! <.3000 ?C: GPh2 2 10 . 2 . 0 C. N 66 . 100 . 
J4 !j0 Jl Oi: QPH2 4 so . s . o O, N 75 . 150 . 
14 c l~ 3; PE O-'r2 1 2tJ . 3 . 0 O. N &A . 100 . 
l4'> ll 32 PEOP,!~ 3o . 3 . 0 O, N 11 9 . 1 on . 
l'- o :) 5 1> RE(1?H2 3 30 . s . o O. N 12 '( . 150 . 
1 <. ilrJ&f> PEO?H2CJ 3u . 3 . 0 Q, N cs . Joo . 
1:. :;;,to 2· '<E OP r2 7 30 . 3 . 0 O, N 116 . 100 . 
l <. or·S l R E O?H26~ 20 . ! . 5 0 . "1 BO , 70 . 
l'- 6060 PEOFrl28P 3 0 . s . o Q, N 11 8 . ISO . 
14 &06 4 RC:OPr~26 20 . 3 . 0 O. N 97 , 70 . 
14 609 3 PE O>"H 25 20 . 2 . 0 O. N 11 0 . 7 0 , 
14 e 111 REOPH28 3 0 . J , O O, N l OB , 150 , 



TA BLE 11 .--SAUK SANOS TO~E 
("' ,-.. 

LA9 '10 . F iELD ST COUNTY LAT LONG DESCR IPTIO !'.! FOR~~T I ON 

NO . 
!'"' 

0148).?0 REOSSJ 9 AR RA ND OLPH ) 6 24 55 90 55 0 COTTFR (? ) 

DJ'-833 7 ~EOSS2 0 AR PA NDO LPH 36 24 55 90 55 5 r OTT E"R .(?) 
(' 

01~!' 3 75 REO SS19R AR ll O'JUO LPH 36 24 55 90 55 0 COTTF R (?) 

0141:'3'-0 RE OSS2 3 ~0 BOLLI NG ER 37 18 50 90 0 5 P0U " l0 :J VX 
01 4~349 RE O<;S2 4 1-<U BULLI NG ER 37 J!l 5 0 90 0 5 ROU'J!D:JU X 
01'-'3317 RE OSS15 MQ CI! RT ER 37 0 40 90 59 55 GUN TFR 
Oi<.S33 0 REOSS16 ""0 Ctd<TER 37 0 40 90 59 55 GUN l;:"R 
01C.Il29 0 REOSS 08 ""0 FRA NKLIN 38 26 0 91 3 0 ROUt< I DOUX 
01 48 353 R~ OSS0 7 MD F:<ANK LJN 38 26 0 91 3 0 ROU f.< JD:JJX 
OJ4!l3t-5 REOSS 09 HO FRANK LIN 38 27 30 91 0 25 JE"FFFPS~N CITY 
014 831 0 PE OSS2 1 MO MA DIS ON 37 14 50 89 48 15 L ~M OTE 

0 1483~0 REOSS22 1-10 ,..A OlS ON 37 14 so !l9 4 13 15 Lf•MlJ TE 
01'- 6358 Ro 0 SS14 1-10 OZ ARK 36 35 1 0 92 33 40 J EFF FRSDN CITY 
014 931' 2 REOSS13 MO OZhRK 36 36 40 92 25 5 JEFF FR SON CITY 
014 9359 R~ OS S !l 1 MD Pt1EL PS 37 56 25 91 48 30 POU'I IOOUX 
014 6366 R: os s o2 HO PHELP S 37 56 25 91 48 30 ROUP TOOUX 
OJ4e34 1 RE OSS18 MD RIPLEY 36 37 20 90 50 0 ROUf.I JOJU X 
014!>37 7 i<EOSS1 7 MD RIPLEY 36 40 0 90 52 20 ROU 6 10 :JU X 
01 '-!!2'39 RE OSS28R MD SlE GE\I E. VI EVE 37 47 40 90 3 50 RO U'1 100 UX 
01'- 53 1. 3 REUSS213 1'0 STE GEN EVIE VE 37 47 40 90 3 50 ROUR I DJ JX 
01 4 83~ 1 R:: OS52 7R MO STE GENE VIEVE 37 47 40 9 0 3 so ROU!J ! OJUX 
01" 53'-8 RE OSS 25 MO STE GEN EV IE VE 37 48 0 90 15 55 LA MO iT:: 
014!' ) 54 REOSS26 MO STE GUJEV !EVE 37 47 40 90 16 5 LO •">O iTE 
014 5386 i<C: OSS2 7 1-\0 STE GE NEVIEV E 37 47 4 0 90 3 50 ROUb!OJU X 

· D1 !. 831 5 REO SS1 1 HO TEXAS 37 3 35 91 39 55 R O U fi ! O ;)~X 
~ 014'333 2 RE OSS 12 MD TEXAS 37 3 35 91 39 55 RO UR ! DJ \J X 
0 01'-~350 i1EOSS10 MO WA R~EN 38 37 0 91 1 30 • J EFFERS ON CITY (?) 
0\ 014 8 31) ) RE OSS06 MD WASHI NGTON 38 8 0 91 0 3 0 GU NH"R 

01 46319 REOSSCI. MO WASHI \I GTON 37 45 55 90 45 10 LAI'<O TT::' 
01'- 5328 REOSS C3 MO WASHINGTON 37 45 55 90 45 10 LAMO TT<> 
014&378 REOSSO S MO WASHINGTON 38 8 0 91 0 30 GUNTER 
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1<. 0 32 0 RE OS S1 9 O, N 1. 50 4 . O, N 1.2 O, N 20 . 2 00 . O. P\J 
1463 37 RE OSS 20 O, N 3 . 00 6 . O. N ! . a O. N O,L 30 0 . o . ~ 
1" 8375 PE OSS I9R u. N 1. so 4 . O. N 1. OL O, ril 2 0 , 300 . 0 , 1\: 
1483 40 ;?((•552 3 O. N 0 . 30 1.L O. N 1 . 4 O. N O,L 30 . 0 · 1\' 
14 i\.1 49 'lEOSS? 4 O. N 0 . 15 1 . L O, N 1. OL O. N ] () , 30 . o . ~ 

!; 14 !)}1 7 >IE05515 C, , N 0 . 30 I.L O, N l. C' L O. N O. L 30 . 0 . ~· 14tl3 31J RE OSS! 6 O, N 0 , I o 1 . L O, N 1 . 0L O. N O. L 15 . 0 , 1\: 
l4 tl2'10 REOSSOtl (J , N 1. 00 2 . O. N l . 5 O. N O, L I 00 , 0 · '' 1c. n~ 3 RE CSS 07 O, N n. 1o 1 . O, N 1. 0 O, N 30 . so . o. :--.: 
) 48]65 REOSS09 O. N o . so l.L O, N 1. 0 0 . '-1 O. L 70 . O, N 
1483 10 RfOSS2 1 lJ , N ). so 4 , 0 - ~' 1. 3 (\ , N 30 . 200 . O. N 
1C. b390 RE OSS2 2 Q, N 2 . 00 4. O. N 1. ~ L Q, N 50 . I SO. O, N 
1483 'Jtl RE OS SI4 O. N 0 . "1 0 1 . O, N 4 , 9 O, N O,L 30 . O, N 
14 'l36 2 RE0SSI J O. N 0 . 70 I.L O. N l. OL O, N 70 . 70 , o. r..: 
1'- 113 59 REOSS01 O, N (\ . 15 l.L O, N 1 . '-' L O, N s o . J O, Q, N 
14~J66 RE OS502 O, N 0 . 20 l.L O. N l. OL O, IV O. L 30 . c. >< 
j!. c'\.1<. 1 ~>E GSS IS Q, N o . so 1. O. N 2 . 7 O, N O, L 50 . 0 , "1 
14 >:>37 7 REOSS1 7 o . N 0 . 15 I.L O, N 1 . 5 O, N O, L 10 . 0 , 'I 
l~t 2 o 9 PE 0SS28 R O. N 0 , 70 I • O. N 1. 0 Q, N O. L 30 . O. N 
)4 8)4 3 RE OS S2 8 Q, N 0 ,7 0 1. O, N ) .J O. N 20 . 3J . 0 , \J 
1'-1136 1 RE 0SS2 7R O. N 1 . 00 2·. O, N 1 . 4 O. N 20 . so . O, N 
)q 368 ~E:> SS25 O. N 0 . 70 2 . O. N l. OL O, N O. L 30 . O, 'J 
1'- &3>; 4 ~EvSS26 O, N o . Jo 1.L O. N 1. 0L O, N O. L 20 . (\ . ,, 

1-' 14 3Jo 6 RE OSS2 7 u. N 1. 50 2 . O, N l . OL O, N 3 0 . 70 , 0 · '' 0 148315 PECSS11 O, N 0 , 30 1 . L O, N 1 . 2 O. N O, L 30 . O, N 
-...J 1<t6332 REOSS1 2 Q, N o . Jo 1. O, N 1 : oL Q, N 20 . 70 . 0 , I' 

14 &3 50 PEOSS10 Q, N 0 , 30 1 • O, N 1. OL O. N O,L 70. 0 , 1\l 
148 30 3 REOSS06 O, N 0 . 10 1,L O. N 1. OL O, N 30 . 20 . O. N 
14&3 19 REOSS04 O. N 0 , 70 1 • O, N l. 3 G, N 20 . 150 . o.n 
148328 REOSS0 3 O, N 0 . 70 . 2. O, N l . OL O, N O,L 150 . \l , -'J 
148378 REOSS05 O. N 0,3 0 1, L O, N 1. OL O, N 50 . so . O, N 
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14 63 2 0 P£ 055 19 O, N 0 , 25 0 . 2 O. UIL 0 . 030 0 . l 0 .. ,1 l. L o . ~ 

1'-8 337 PE OSS20 () , N 0 . 57 0 . 6 0 . 0 l 0 . 03 () 0 . 1 L 0 , 1\l l. L 0 , '1 
ll. f- )75 PEr.SS I 9R t) , N 0 . 31 (' , ;1 O. OIL 0 . 07 0 0 . I L 0 , \J l . L O. N 
l 46 )<o 0 PE CSS2 3 O, N 2 . 61 0 . 3 2 . 30 3 . 00\) 5 .7 0 , \J l. L O. L 
)4 P.J49 RECSS24 ' O, N 0 . 65 (j , 3 0 . 3<1 0 . 300 I. 0 0 . 111 l. L O, N 
11.~) 1 7 PE OSS15 O. N 5 . 18 0 . 1 5 . 11 10 . 000 13 . 0 O, N 1 .L 0 , I ! 

1 t. <')30 R£flSS16 O, N 5 . '16 0 . 1 5 . AS 10 . 000 15 . 0 O, N l.L O, N 
14 ti290 PE OSSOS Q, N 0 . J 2 o . I O. OIL 0 . 0 70 0 . I 0 , \1 l.L O. "J 
14 d35 3 RE(.)SS0 7 u . N 0 . 32 0 . 3 O, Oil 0 . 030 0 . 1 L 0 , 11! I , L O, L 
l 4t<3cS ;1 £;)5 5 09 O. N 1. II. 0 . 4 0 . 74 1. 500 1. 8 O, N l.L o . .. 
I4 1DIO RE 055 2 1 Q, N 0 . 19 o. 2 O. OIL 0 . 020 0 . 1L 0 . '1 l. L 0 , "1 
14>!390 R£ 05522 O, N 0 , 29 o . 3 O. OIL 0 . 030 0 . IL O, N 1. L O. N 
11. '3358 R£ uSSI 4 O. N 3 . 8 5 0 , 4 3. 4 1 s . ooo 8 . 2 0 , \1 I. L O, N 
1483t> 2 PE C'551 3 O. N 0 , 46 0 . 5 O. OIL 0 . 030 0 . 1 L 0 . "1 1, L (i , N 

1 " >~3S 9 RECS501 O, N 0 . 33 n . 3 0 . 0 1 0 . 030 0 , 1 L 0 , \1 l. L "·" l'-A366 Rf (; 55 02 O. N 0 . 36 0 , 4 O. Ol L 0 . ()70 0 . lL O. N 1. L 0 , '11 
14 3:1 4 1 P.EC •SS 113 O. N 4 , (12 0 , 4 3 . S7 :; , r,oo 9 . 0 O, N l.L 0 , \J 
1 4 1'1) 77 P:.cJSS l 7 0 . N 5 . 00 4 , 5 0 , 5 1 7. 000 12 . 0 0 , \1 l.L 0 . ~: 

J<. C<?o 9 I<E! J5 52Sq o . N (1 . 22 0 . 2 O. O! L 0 . 030 0 . 1L 0 , \1 l.L 0 . 'IJ 

)I.<;J t.3 P£ ()5528 O, N 0 . 16 0 . 2 O. OI L 0 . 030 0 . 1 L O. N 1 .L O. L 
l4t>}6l PEu5527R O, N 0 . 33 0 ,) 0 . 01 L 0 , (J)O 0 . 1L 0 , 'I l.L O. N 
l " c368 PE OS525 O. N 0 , 33 0 . 3 O, OIL 0 . 0)0 0 .l L O, 'l l.L 0 . \1 
j4 '33o 4 RE vS S26 O, N o . 32 0 .3 O. OIL 0 . 0?0 0 . 1 L o . :-~ l. L O, N 

...... 14838 6 IJE Co SS2 7 O, N 0 . 2 7 0 . 3 0 .'oI L 0. 030 0 . 1 L O, N l . L 0 . ,, 

0 1 ~6)1 5 RE OS5 !1 O, N 2 . 11 0 . 1 L 2 . 15 3 . 000 4 . 9 O, N l. L 0 . 11.' 
co 14 8 332 P£ 05512 O, N 0 . 32 0 . 3 0 , 0 1L .o . 030 0 . 1 L O. N l . L 0 . "1 

14 oJ 5v RE 0 5Sl0 O, N o . A2 o . c. 0 . 45 1) , 700 1. 1 O. lll 1 . L 0 . , , 
1C. i\ 303 REOS5 06 O, N 0 . 18 0 . 2 0 , 0 1L 0 , 0)0 0 . 1 L O. N l. L 0 , '1 
1C. d 319 '<E OSSO C. o. N 0 , 24 o .? 0. 01 L 0 . 030 0 . IL O, N l.L 0 , 1\: 
1C.Cl32 8 REOS503 O, N 0 ,29 0 .3 0 , 0 1 0 , 0 15 0 . 1L O. N 1,L O, N 
lC. 8 378 REOS 5 05 O, N 0 , 30 0 .3 0.01 0. 0 70 0 , 1 L O. N l.L ·o . "~ 
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1~ 53 20 RE 0 5519 O. L 7 . 0 3 . 0 0 . 0 10 0 . 30 0 . 5 5 . 0 . '1 0 • • , 
l '- b 337 PECS520 O.L 10 . 0 2.0 o . n 13 0 . 30 0 . 9 7 . 0 .'1 (\ , r-: 
l ~ d 375 PEOSS1 9~ o .L s . o 2 . 0 0 , 0 13 0 . 30 0 . 5 5 . 0 , "1 O. N 
14 133 4 0 RE0552 3 O. L 3 . 0 1 . 0 0 , 00 1L 0 . 10 0 . 2 O.L O, "J 0 . '-1 
l4 b )49 PE OS5 24 O. L 1. 0 2 . 0 0 . 00 1 0 . 0 7 0 . 1 L 0 . "1 0 , 1\J ' O. N 
l'-n317 RE 05515 v. N 5 . 0 O. OL O. OO ! L II , 15 0 . 1 0 , 1\J 0 . '1 O. N -:: 
!~il330 RE0SS16 O. L 2 . 0 1 . 0 O. OO ll. 0 . 1:; 0 . 1 0 . \! 0 . "1 O. N 
l"c2"0 PE05508 U, N 7 . 0 3 . 0 0 . 009 0 , 30 0 . 5 O. L Q, \1 

0 · ·" 
1'- il35 3 PE(lS$07 O. L ) . 0 1 . 5 0 . 00 " 0 . 15 0 . 2 O. L 0 ,\l 0 • r..; 
}4 <3 365 PE 0550 9 o .L O. OL O. OL o . oso 0 , 0 3 0 . 1L O. L 0 . \1 0 . '-' 
1£.63 10 RE 05 521 O. N 15 . 0 O. OL 0 . 007 0 .7 0 0 . 8 7 . O. IIJ O, N 
1t. SJ 9(J PEt•SS2 2 O. L I 0 . 0 O. OL 0 . 0 14 0 . 5 0 0 . 5 7. 0 . \1 O. N 
1'-&358 PE 05514 o .L 7 . 0 2 . 0 0 . 0 11 0 . 20 0 .3 O. L 0 . \l 0 . ~! 
146362 PE0551 3 O. L 2 . 0 1.5 0 . 00 7 0 . 15 (1 . 2 O. L 0 . \l 0 ., .. 
141j 359 PE CSS0 1 O, N O. OL O. OL 0 . 00 1L 0 . 03 0 . 1 L O, IIJ 0 , \J O. N 
1'-'lJ66 PE CS50 2 O. N O. OL O. OL 0 . 00 1 0 , 0 7 0 . 1l 0 . 1\1 0 , \l O, N 
I <.H:'l41 P.EC·5518 u . L 3 . 0 5 . n 0 , 00 1L 0. 1 s 0 . 2 O. L 0 . '1 0 • • , 
1'-!!37 7 R0: 0 55! 7 o . N 2.0 O. OL 0 . 00 7 0 . 50 0 . 6 O. N 0 , \J O. N 
14'32d9 RE OS528 R O. L 5 . 0 3 . 0 0 . 01 6 0 , 30 0 . 5 O. L O. N O, N 
l<+d343 REC·5528 3. 7. 0 3 . 0 O, OO IL 0 . 50 0 , 4 O. L O, N O. N 
14 836 1 '-'E C-552 "IR O. L 7. 0 2 . 0, 0 , 0 10 0 . 30 0 .4 O. l. O. N 0 , "! 
IC. '336d PE05S<?5 O. N 1 . 0 \ . 5 O, OO I L 0 . 05 0 . 1 L O, N 0 . \1 O. N 

1-' 1C. 83'l 4 f<E05S2b o.L 2 . 0 3 . 0 O. OO IL 0 , 07 0 . 1 0 . "1 0 . ·\1 O, N 
0 1" 53016 R€:< ,552 7 O. L s . o 2 . (\ 0 . 006 0 . 30 0 . 3 O.L 0 , "1 0 . \1 
\0 l4'lll5 RE055l l O,N l. 0 1 . 0 O. OOl L 0 . 07 0 . 1L (J , \1 0 . ;-J 0 .t.J 

l f<f>33 2 RECS5 12 O. L 1 . 5 O. OL O, ilv lL 0 . 05 O.I L O. L 0 . \1 O. N 
14 53 50 REOSSIO O,L I. 0 O, OL O, OOl L 0 . 05 0 . 1L O, 'J 0 , \1 ,0 · "' 
1'- d3u 3 RE05 506 u , N 1. 0 O. OL 0 , 001 L 0 . 05 0 . 1 L O. N 0 . 111 O, t-.: 
IC. 83 19 PEOSSO <. l 0 . 1 . 5 7 , 0 O, OO ll 0 . 2U 0 .3 O. L O. N O, N 
1<+ 8328 RE0$ 503 O, N 2. 0 3 , 0 0 , 004 0 , 07 0. 1 O,L 0 , \f 0 , :-i 
14 8 378 REOSS05 O, N 3.0 O. OL o.o od o.os 0 .IL O.L O. IIJ O, N 
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TA BLE 14.--?ENNSYLVA~!AN SANDSTON E 

LAi3 NO. FIELD ST COUNT Y LAT LONC· OESCR I?TlO'I FOR"'OTION 
NO. 

r>j 
' 014~31'6 ri[ OPS!2 KS DO UG LAS J S 59 55 93 lA 40 LAwRFNCE 

01"6373 riE O;:>S1 1 KS OO UGUS 38 59 55 95 18 40 LA 'h'~FNC::: 
!"') 0141'2'l2 rl£ 0PS 15 KS WABA U:>. SEE 39 3 3 0 96 2 so W Af>~I J NS~ E 

0146300 rlt0PS!4 t<S wA9AUNSEE 39 3 30 96 1 0 >1M:IAIIN5 EE 
014€-3 11 1 riE CP S1SR KS ;it.f1AUI\SEE 39 3 30 96 2 SD lo.A h AliNSE E 

0 014533 2 RE OP SJ3 KS w;.,4hU\SEE 39 3 30 96 1 0 WAAA III\JS EE 
0!4635 7 REOP$16 KS , .. ~ B ~U\JSE E 39 3 3 0 96 2 50 W4 8J\li\J SEE 
014<'312 REOJ.>SiO K S~ w'!'M<00 7TE 39 5 30 9'- 53 40 • LA N$ l'~S ...... 01<+ 83 74 riEO? S09 • J)S ~ WYAI.;O::JTT E 39 5 3 0 9C. 53 40 l•' NS!NS 
014 <! )79 REOPS 09R KS wYt.NOOTTE 39 5 30 94 <;3 40 LA ';-IS I 'll:; 
014f>3 02 REOPSOI I'D CA'<ROL L 39 34 5 93 !6 45 CA!Jf1N l55 
01433!6 REOP5 02 ~o C~Cl'< OLL 39 34 5 9) 16 C.5 CA B/l~• I5S 
Ol'-'3326 RC:OPS OJ MD Ct. RROLL 39 35 15 93 18 I 0 CAfil•'l I 5'> 
01'-C\3~ 2 REOPS(I4 MD CA rlKDLL 39 35 J 5 93 16 10 CAllA"! I 55 
014531 6 RE OPS05 MD liVI NG STON 39 45 0 93 40 u PLEAS O\I TON 
OJ<.'l3?3 RC:OPS06 R MD LIVINGSTON 39 45 0 9) 40 0 .. . PLEfi<; O\ITON 
014!:32<; RE 0°S 07 1"·0 LIV! NC. STON 39 55 35 93 57 0 PLEt•SO\JT ON 
0!4'l333 RE OP S06 MD liVI NGS TON 39 45 u 93 40 0 PLE fi SO\J TON 
01<.5335 RE O? S05R MO LlVI '<G SiON 39 45 0 93 40 0 PL EnSO \I TON 
01<.3336 RC:OPS OA MD L!Vi Nr,sTON 39 55 35 93 5 7 0 PLE t•S O\JTON 
014 11 351 RC:O?SOBR MD LIVI NG STON 39 55 35 93 57 () PLEASO\JTON 
0!<. 8322 REOPS! 7 OK CRfi!G 36 40 30 95 20 0 SE NO RA 
01'-331'-0 REOPS!B OK c ~ rti c. 36 40 30 95 20 0 SE !I.D'H 
01'- 529 6 RE O"'SI9 OK tJO\iATA 36 42 0 95 29 30 LlleETE 
0141'370 REOPS!9 R OK NO'Ii ii Th 36 <.2 0 95 29 :1o LA'3E TTE 
Dl'-53-"8 RC: 0?$20 OK NOii iiTA 36 42 0 95 29 .10 Li\Elc TT:: 
0!4 ~ 294 R<: OP S31 OK O K ~>' IJL GEE 35 59 20 96 !1 0 • NELLIE <lLY ....... 
O!<. e J u7 RE OPS3U OK GKMIJL-&ff c ~ E E k. 35 59 3 0 96 9 20 NELLIE 'lL'r' \,.<.) 

w DJ<tCI321 RE OP$ 32 OK OKMU LGEE 35 59 20 96 11 0 .NELLIE BL'r' 
01'+6356 REOP$29 OK g~ tUL"6ff c. R EE 'K 35 59 30 96 9 ?.0 NELLIE "L Y 
01"533 1 kC: OPS22 CK O~AGE 36 41 0 96 27 30 SILVER LAKE 
0148)<.5 REOPS2 3 OK OSAGE 36 41 15 96 32 J O ~IIIBA IIN 5EE 

01<.3376 R<: OP$21 Or< OSAGE 36 4 1 0 96 27 30 SILVE ~ LAKE 
0!<. 6 38 7 RE OP$24 OK OSA GE 36 <t l 15 96 32 JO W/18 1\UNSEE 
0 1"5236 REOPS;:> S OK wAG ON ER 35 57 5 95 34 30 RLUEJA ::-<ET 
Dl'-b2 !'. 7 RE OPS26R OK wAGONE R 35 57 5 95 34 30 BLUEJACKE T 
DJ<.a29 7 REOPS28 OK WAGONER 35 57 5 95 37 40 DOLAG A~ 

01C.6298 REOPS26 OK WAGO NER 35 57 5 95 34 30 EILUEJACt< ET 
01<.53 09 REOP$27 OK WAGONER 35 57 5 95 37 40 OOLAGArl 



"" 
TA BLE 14 .--PEN~SYLVAN:~N 54 ~0STONE <CO~TJNUED l 

"" 
Ltf:' , NO , S4MPLE AG PPM - 5 AL '1'- - S AL203 l. t S PP ~; - S AS ? P,. - C t.U PP I-1 - S B PP"' - S 6A PP'I- 5 3E PP'-' - S 

148 3 06 R( l)? SI2 O. N 7 . 0 9 . U. N 9 . 2 0 . "1 - 70 . 2 00 . 1.5 
1" -'33 73 ><EN' S II O. N 5 . 0 9 . U. N 6 . 0 (i , N 70 . 200 . 1 . 0 
J4 ti29 2 PEC?S15 O. N s . o 4 . O. N 9 . 5 O. N. O, L 70 0 . 0 . 0'-
14oJOO REGP~l4 O. N 7 . 0 11 . O. N 3 . 9 O. N 70 . 300 . 1 . 5 
1 C.83C· I P(OPS15~ O. N 3 . 0 4 , O. N 1" . 6 O, N O. L 7CO . o. o~. 
14 !-352 PEOPS1 3 O, N 7, 0 10 . O. N 5 . 0 O, N 70 . 3 00 . 1 . 5 
11.b35 7 REOfJS16 u. N 3.0 3. O. N f'.9 O, N O.L 150 . o . o·: 
1<o & 31~ REOPSIO Q, N 1 . 5 4 . O.N 7 . 2 o. N 70 . 2 00 . 0 . 0"1 
14 d J74 RE U?SOY u. N 2. 0 4 , O. N 3 . 8 (J , N O. L 150 . o. c:-. 
1'- d37 9 RECPS09 R O, N 2 . 0 3 . O. N 3 . 9 O, N 30 . 15 0 . O, ON 
1'- ':>30 2 RE OPS0 1 O, N 7 . 0 8 . O. N 7 , 4 o. N 70 . 2 00 . 1 . 5 
1'-o316 '-~ECf'S0'2 O. N 7 . 0 11. O. N l. OL O. N 7 0 . 3 00 . 1 . 5 
J4d 326 Rt.u?S03 v . N 3.0 5 . O. N 3 . 2 O, N 30 , 2 00 . 0 . 0~1 

l4 o3'12 REOi-50 4 Q, N 3.0 6 . O. N 3 . 6 0 , \J 30 . 15 0 . 0 . 0 
l'- ~318 PEC•?S 05 O, N 7. 0 13 . O. N 8 . b O, N 30 , 200 , 1 . 5 
1'- 8 323 PE OP S06R O, N 7 . 0 I 0 , O. N 4 , 5 O, N 51) , 2 0(1 . 1 . 5 
14 53 25 REuPS0 7 l) , N 10 . 0 13 . O. N 3 . 5 O, N 70 . 7 00 . 1 . 5 
14 8 333 REG?S0 6 O. N 7. 0 11. O. N 3 . 7 O, N so . 2 00 . 1 . 5 
1'-6335 REOPS05R O, N 7 . 0 12 . O, N 9 . 0 O, N 70 . 3 00 . 3 . 0 
14!;336 Rf._C,!-'508 O, N 7 . 0 12 . O. N 2.3 O. N 30 . 300 . 1 . 5 
1<. r.!J5 1 REuPS08R O. N 7 . 0 11 . O, N 3.0 O. N 70 . 300 , ' !.5 
14632 2 HE rf.> S1 7 1) , /11 2 . 0 5 ,' O. N 7 . 3 O. N 2 0 . 150 . 0-0" 
14d)6U RE OP Sl8 · o . N 2 . 0 5 . Q, N 1 . 5 0 , 1-./ 30 . 15 0 . 0 . OtJ 
1'- o2'< 6 REOPS 19 O. N 7 . 0 11. () , N 4 , 4 O, N 7 0 , 2 00 . 1 . 5 

!-' 148370 PE. OP519 R O, N 7 , 0 11 . O, N 3 . 5 O, N 30 . 3 no . 1.5 v.> 
+- l'- 8 Jd8 PEOPS20 o . N 7 . 0 7 . O. N 7 . 3 0 . "1 30 . 200 . 0 . Q>J 

J l.b2'1 4 REvr>S3 1 O, N 3. 0 6 . O. N 3 . 4 O, N 70 . 150 . 0 . (•"' 
l4 b)(, 7 REOPS30 o . N 1 . 5 2 . O, N 10 . 0 O. N 70 . 5 0 . o . o:· 
1~ !-:3 <:1 PEuPS32 o . N 2 . 0 5 . u . N 6 . 1 O, N so. 150 . 0 . 0~-
11. fl3 5'> ilC: C,?$29 O. N 0 ,7 1 . O. N 25 . 0 o. N O. L 50 . r. . u·r 
l'- ll331 Ro(\P$2?. o . N 0 .7 2 . O. N I. OL O. N O. L 70 . 0 . 0•: 
1'-eJ'- 5 :<E OP52 3 O. N 3 , 0 4 . O. N l. OL O, N 30 . 150 . C . O\i 
l'- ?.3 76 RE (J P52l O, N 0 . 7 I . O, N l. O O, N 20 . 5 0 . o . o~ 

l'- b3!l 7 ~EOPS24 o . N !.5 2 . O, N 10 . 0 Q, N 30 . 70 , o. o" 
14 &28 6 REOPS25 - o . N 7 . 0 8 . O. N 4 , 2 O, N 30 . 150 . 1 . 5 
11o 82d 7 PE C? S26R O, N 3 . 0 7. O. N 3 . 5 O, N O, L 150 . 0 . 0'\J 
14 529 7 RECPS28 O, N 3 , 0 9 . O. N 4 , 6 O,N 50 . 150 , l . 0 
14 82 98 REGPS26 o . N 3 . 0 7. O, N 3 , !; O, N O, L 15 0 . O. ON 
lC. o309 REOPS27 o.N 7. 0 13 . O, N 6 . 9 O, N 50 . 300 , 1 . 5 



TABLE l4 .--PE~~SYLV4NI~N SA~OS TONE <CO~Tl NUEnl 

, ..... L.A 5 . ;-..;o. Snf' PLE BI PP'< - S .TOT AL C'l\ ORGNC C'l\ CRA>JT C'l\ en 1' - S C' 60 CJ, CO PP "l - S Cu ?P M- C c:: . PP ,•-S 

1~&J06 ~E OP S12 O. N () . 2& 0 , 3 0 . 02 0 . 20 () , 5 Q, N l .L o . ~ 

14837 3 RC:Of-'51 1 o . N (\ , 49 o . s 0 . 0 I 0 . 7 0 1 . 3 0 , \J l. L O, L 
l4 c'2<; 2 REOPS15 O. N ) 0 , 50 1 . 4 8 . 6 7 1~'~ . 0 0 G 42 , 0 0 , \J l. L O, N 
148)00 FEOPS14 u , N 0 . 18 0 . 2 O. U1 L 0 . ?. 0 0 . 5 Q, N l . L 3 ()0 , 
14 HJOl '< EL?S!S R o. N 9 . 41 0 . I 9 . 32 10 . 00(, 42 . 0 Q, IIJ l.L Q, \1 
14:l35 2 PC: Or'51 J O, N 0 , 44 0 . 4 0 , 1)) 0 , 20 0 , 4 Q, N 1 . L 150 , 
14 8:1S7 REOPS16 O, N 9 . 53 c. 2 9 . 3R l O, OOG 44 , 0 o . ~ l. L 0 , 1'1 
11.::~312 RE O"SlO (J , N 0 . 30 0 .3 0 , 02 0 . 15 0 . 4 Q, "J l.L O, L 
148374 PE OPS09 o.N 0 . 94 o . 9 0 . 0 3 3 . 00 3 . 7 O. N l. L 0 . ~-
1 ~8379 RE Gi'S09R O, N 1. 16 1 . 1 0 , 08 3 , 00 4 , 0 O. N l. L 0 , \1 
l 4:lJ C2 RC:GPSOl O. N 0 , 21 0 .2 0 . 02 0 . 20 0 . 3 o . ~ l. L 2 00 . 
1"oJ16 kE(lPS02 o . N n . 15 0 , I 0 . 0 1 0 . ? 0 0 . 5 0,\J l.L 15 1) . 
1'-832 6 P.E.:'l ~-'50 3 o . N 0 , 45 0 .4 O. u2 0 . 05 0 . 1L (J,N 1 . L 15 0 . 
11. 339 2 RE OPSC 4 o . N 0 . 29 Q, ) 0 . 02 0 . 05 0 . 1L 0 . ~I l.L 15 0 . 
1~ s31a ><EOPS 05 (J , N 1 . ?6 1. 2 0 . 0 1 0 . 30 0 . 7 O, N I . L O,L 
l4 f32 :.1 «Ec,PS06 R O. N 0 , 58 o . 3 0,30 1. 50 1 . 8 Q, \J l. L O. L 
J<. !D25 REOPS 0 7 O, N 0 . 22 0 . 2 0 . 0 1 0 . 70 0 . 8 Q, N l. L 150 . 
}<.f))) '<E Oi'S06 O, N 0 . 61:1 0 . ) 0 . 34 1. 50 1 . 7 (l , \1 l . L 150 . 
14'3))5 PE OPSOSR O, N 1 . 2 7 o .3 0 . 0 l 0 .7 0 () , 7 0 , \J 1 . L O,L 
Jl. A336 REC?SOB I) , N 0 . 6 6 0 . 7 0 . 0 1 0 , 70 0 . 5 O, IIJ l. L O. L 
14 -';1':>1 PE OPSUBR O, N 0 . 35 o . 3 0 . 02 0 . ?0 0 . 6 O, N l.L 15 0 , 
1 C. f-.)2 2 RE OPS1 7 O, N 0 . 16 0 . 2 0 . 0 1L 0 , 03 0 . 1L Q, N l.L Q, l\. 
14 !-! 160 PECPS18 O, N 0 . 49 o. s 0 . 0 1 0 , 1) 7 0 . l O, N 1 . 1_ c.-. 
i<.~ 296 PEOPS19 Q, N 0 . 2 1 0 . 2 O. Oll 0 . 20 Q, 4 0 , \J l.L 15 0 . 

1-' l'- ci370 PE OPS19 R (J , N 0 . 38 o . 3 0 . 04 0 . 20 0 . 4 Q, N l. L C. L w 
l"~3 ti o RE c ;>s2o Q, N o . 2a 0 , 3 u . o 1 0 . "10 0 . 3 O. N l. L 150 . Vl 
14cl294 0 E\,PS3 1 O,N 0 , 3 7 0 . 4 O, Ol l 0 . 15 0 . 2 O. N 1 . L (: , ') 

14 &1 07 RE OPSJO o . N 0 . 26 n . 3 O. OI L 0 , 1) 3 0 . l l 0 , \J l , L O. N 
l!. b321 RE O?SJ2 o. N 0 . 26 0 . 2 0 . 0 1 0 . 07 0 . 2 O. N l. L O. N 
l4il356 REOPS29 O, N 0 . 42 0 . 4 0 , 0 1 0 , 03 0 . ll Q, N l. L 0 . ~ · 
1'- "'33 1 REu? S22 Q, N 0 . 35 0 , 3 0 . 0 1 o. us 0 . 1 O, N l. L O. N 
14':1345 PE OF-523 Q, N ), 53 u. s ), 06 3 . 00 5 . 4 0 , \1 l.L (1 , L 
11.'3376 REOPS2 l O, N 1. 42 1. 4 O. OJL 0 . 02 0 . 1L O. N l. L O, "J 
l4 b)h 7 P[ () ;.>S24 O. N 0 , 35 0 . 3 0 . 03 0 . 0 7 0 . 1 Q, N l.L O, N 
l1. 32il 6 REo;:.s2s O. N 2 . 72 0 , 4 2 . 35 10 , 00 11. 0 O. N l.L O, N 
l4 H2o 7 IJEOPS26R O. N 2 . 53 o . 3 2 . 26 7, 00 11 • 0 Q, N l. L Q, N 
l '- 829 7 REO?S2B Q, N 0 . 16 0 . 2 O. OlL 0 . 0 7 0 . 1 O,N l. L 0 . L · 
14 &298 RE OPS 26 O, N 2 ,4 8 0.2 2.2 8 -,. , 00 11. 0 O, N l.L O, L 
14830 9 REO?S 27 O, N 0 .42 Q, 4 O. Ol l o.o7 o .1 O. N 1. L O, L 



0 

TABLE 14 , - -PEN~SYLV•NT•N 5A~D5 TONE <CONTINUED > 

r; 
Lt.'! , NO , 5M<PL E CO PPM- 5 CR PP ,., - 5 c u p:> ... - 5 F ~- c FE '1'- - 5 FE T03 \l; GA ? P'1 - S GE ? P '1 - 5 "1r ??M- 5 

1'-6 306 R£C?Sl2 IS . 70 . s . o Q , (\ ('4 1 . 5 2 . l "15 . C , 'l O, N 
1~ -8 373 PE OPS JI 15 . so. 5 . 0 o . u 3~ 1.5 ) . 9 15 . O, 'J O, N 
Jt.E-292 R£OPSi5 15 . 30 . 15 . 0 0 . 020 ? . 0 3 . 2 7 . O, 'J 0 . ~ : 
1<. o:l00 i<EQPSl4 !5 . 50 . 15 . 0 Q, fl 2!l c. o 3 . 6 20 . 0.'1 G • '1 
141:!301 REGI-'SISR 15 . 20 . 15 . 0 o . u29 2 , 0 3 . 2 7 . o . ~ (\ , N 

~·: 1~tlJS2 PE OP$ 13 7 . 7 0 . 7 . 0 u . OJ S 2 . 0 2 . 4 1S . 0 , '1 O. N 
14 8357 P.E(JP$16 1 s . 3n . )5.0 0 . 0'12 2 . 0 2 . 9 7 , 0 . '1 0 , I·· 
1q31 2 RE OPS10 3 , lS . 7 . 0 0 . 0 12 s . o 7 . 0 7 . 0 . '1 O. rJ 
!4d37 4 RE CPS09 s. l 5 . l 5 . (\ 0 . 0 13 2 . 0 3 . 4 7 . 0 . '1 Q , I J 
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,-.., Lt 3 . NO, SAM PL E y ? P."' - S Yf> P? M- S :UI p:>v - S ZN P? M- C Z'< ? ""·- S 

1"798 7 Pf. OL 23 ? C. 3 . O. N 76 . iS 
1!. An9t. PEOLZ '- 30 . 3 . O, N P. 3 . 1~ 0 . 

1!.7 97 d 'lE OL1 7 30 . 3 . o . N (>6 . z oo . 
145nJ4 PEOL18 3 •J . 3 . O. N f:6 . z n 
1470E-3 kEOi...20 ?o. ~ - O. N 59 . 3 00 . 
i'- H 3b ~EOL 19 so . s . O, N "13 . z on . 
147% 7 PEOLiO 30 . 3 . O. N 1' 3 . 300 . 
)C. d0 75 REOL09 30 , 3 . O. N <+o . zoo . 
14arz z P:0:0L06 5~ . s. O. N 57 . zoo . 
1 '-6 ·~5 4 PE OLOS 3 0 . 3 . O. N 6 7 , 300 . 
14'l(.4Q REGL12 so . 7 . O, N 45 . 300 . 
1:.ao1o RE:;'JLll R 30 . 5 . O. N 4Z. 3 G'l . 

} !.;:;11!. C£:Qlll 30 . 3 . O, N 37. 300 . 
1~ 7969 RtOLZl 3 0 . 3 . O. N 50 . 3 ~0 . 

) C. "l()C.4 PEC:LZZ 50 . s . O. N 60 . 300 . 
1£..79 71 "EOL2!> 30 . 3 . O. N 72 . 20il . 
j <. F, I) 57 QC:0:..2 5 ~ o . s . O. N 60 . 200 . 
14<0'01 7 RE OL0 7 zo . 3 . C, N so . zoo . 
1 <.8f•'7 6 ;<ECL0 7R 30 . 3 . O. N 53 . zoo . 
1!. &!0 5 ='ECL08 20 . z. O. N so . 150 . 
1.:.7 964 RC: OL04 30 . 3 . O, N 90 . 2 00 . 
1 '-.b ~' ~S ?E CL0 3 30 . s .· O. N so . 3 00 . 
1£..7:;79 ?ECLOZ 3(1 . 3 . 0 . '11 60 . 301) . 

t-' 1C. '>'l29 REOLO l so . s . 0 . 1\1 49 , 300 . 
(]\ ) 48 06 1 REOL0 1R 30 . 5 . O. N 54 . s ao . 
co 1!.7 966 REt;LiS so . 5 . O. N 711 , 200 . 

14 79 7<. P:O:OL\ 4 30 . 3 . O. N 60 : 2 00 . 
14809 1 REOL16 30 . 3 . O, N 74 . 200 . 
14 6 11 3 PEOL1 3 30 . 3 . O. N 53 , 200 . 



TA~L~ l tl .-- JYI~ LUE~ ~ 

e 
LA3 'JO. FI ELD ST COUN TY LOT LO NG _DESCR IPTI O\/ FOR"'~TI ON 

NO . 
A 

OI5 72 '> 2 E2L32! MD AT (;HISON 40 25 30 95 33 45 LO F.S S 
01572'>3 E2 L333 MO · ATCHIS ON 40 25 0 95 31 15 LOt.SS 

r: 01572'>5 E2L343 X 1-'0 4TCI11SON 4 0 25 30 95 ?9 0 LOt.S<; 
0157270 E2L312 MD llTC rdS ON 4() 25 0 95 33 15 LOESS 
0157 2·7 3 E2L323 MD fi TCulS ON 40 25 30 95 33 <.5 LOE SS 

""' 0157276 E2L341 X MO AT C ~"IS ON 40 25 3 0 95 29 0 LOES S 
0 13 728 3 E2L 3 1!R 1-'U AT Cl-11 SON 40 25 0 95 33 IS LOE SS 
OJS7?'l5 E2L332 r-:0 ATCHISON 40 25 0 95 31 15 LDFSS 
015729'1 E2LJSI MD ~T CH!SON 40 25 30 95 24 30 LGt.S<; 
01573 06 E2L3 31 MD ATC HISON 40 25 0 95 31 IS LOESS ~;: 

01573 C7 E2LJ42 X MD ATC HIS ON 4 0 25 30 95 29 0 LOESS 
Ol573 r 9 E2L341R ,..0 ATC HI SON 40 25 30 95 29 0 LOESS 
01573i0 ECi..3 62 1-10 ATCH ISON 40 27 0 95 15 1 s LOESS 
015 7 311 E2 L36 3 MO .c.TC rilS ON 40 27 0 95 15 15 LOES S 
01 57314 E<'L352 MD ATChiSON 40 25 30 95 24 311 LOE SS 
015 7317 E2L3 22 1-40 ATCHI SON 40 25 30 95 33 45 LOE SS 
Dl57319 E2L343R !-10 ATC HIS ON 40 25 30 95 29 0 LOESS 
Dl57321 E2L342fl MD ATCHIS ON 4 0 25 30 95 29 0 LOES S 
D157J31 f.i:'L 311 X "0 AT CHISON 40 25 0 95 33 15 LOESS 
0157332 E?L313 1-' 0 t.TCHISUN 40 25 0 95 33 15 LOESS 
Dl5734 2 E2 L361 1-\0 ATCHISON 40 27 0 95 IS IS LOE SS 
0157344 E2 L35 3 ~0 llTC HISG'I 40 25 30 95 24 30 LOE SS 
0 I:;, '1261 E2Ll 73 1~0 AIJO'IE 39 7 30 92 2C () LOESS 
0 157333 E2L 1 71 MO BOONE 39 7 30 92 20 () LOESS 
01573<.0 Ei:' L172 lAO f\O O'I E 39 7 30 92 · 20 0 LOES S 
D157 21-6 E2L ?33 ,..,0 AVC riA\JAN 39 4S 0 91. 49 30 LOES S 

I""" u l57 26 9 E2L2 12X MD BUCHAN AN 39 45 0 94 so <.5 LOESS 
0\ D15 7275 E2 L23 1 MD '3 \J C-;.>.,nN 39 45 0 94 49 J(l LOE SS 
\0 o15121a E2L232 · 1-'0 RUC'111N~N 39 45 0 94 49 J(J LOES S 

0 15 72 79 E2L243 ,..0 AUCrlA\J AN 39 45 0 94 47 15 LOE SS 
0!57 250 E2 L?23 1-\0 8UC'1ANAN 39 45 0 91t 5 0 15 L0f.S S 
D1572"7 EZL?I1 MD BUC>-i Ar<IIN 39.45 0 94 50 '•5 LOES S 
D1 57d2 E2L25 1R ~·o BUCHAN liN 39 45 0 9 4 42 J(l LOE SS 
Dl57293 E2L25! X MO BUC ri li'!AN 39 45 0 94 42 :10 LOE SS 
01573 (' 8 E2L252 MD 6UCHA'IAN 39 45 0 94 42 ](J LOES S 
D15731 2 E2L?.2? MO A U C H ~Nt.N 39 45 0 91. so 15 LOES S 
D157315 E2L253 MD BUC .-iA\IAN 39 45 0 94 42 30 LOESS 
01573?2 E2 L241R ~·o BUCrlii \Jt;N 39 45 0 94 4 7 15 LOESS 
ol:>73?a E2 L213 1·10 BUCH4 , AN 39 45 0 94 so <,:; LOESS 
01 57:; 35 E2Li:'1 2R ~· o RU C HAN ~N 39 45 0 94 so '•5 LOES S 
0157338 E2L22 1 MO BUCH ANAN 39 45 0 91t 50 15 LOE SS 
D157339 E2L242 MD AUCHA NAN 39 45 0 94 4 7 15 LOESS 
D157341 E2 L241 X MO BUCriii NAN 39 45 0 94 47 15 LOES S 
D1 572 60 E2L281R MD CAL Dw ELL 39 44 15 93 4 f\ 0 LOESS 
Dl572 6d E2L28 1X MO CfiL DwELL 39 44 1S 93 4 f> 0 LOES S 
DI572 A6 E2L282 ~~0 CAL O•·EL L 39 44 15 93 48 (J LOESS 
0157324 E2L 28 3 1':0 CAL DwEL L 39 44 15 93 48 0 LOE SS 
01572 64 E2L261 MD DE KALb 39 45 30 94 32 15 LOESS 
D15726 7 E2L2 73R 1':0 DE KALH 39 45 30 94 19 0 LOESS 
D15727l E2L273X MD DE KALB 39 45 30 9 1t 19 0 LOESS 
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TA BLF l'l .-- 1972 LOESS <CON TI NUEO l 
'"'\ 

""' 
Lt.::l . NO, SAMPLE 81 P? M- S TOTAL 0\ ORGNC C1\ CRR" T C'l< c ~ 'l'- -5 ChO 9, CD P? '-'- S CD PP'-1-C c:: P?M-5 

15 7.? 6 2 E2L321 () , N 1.5 '3 o .1 J. 52 2 . 00 5 . 54 O. N l.L O, N 
15726 3 E2L33 3 {l . N 1 . 6 5 1 .?. 0 . 45 J. 00 ('.3 tl O, N l.L O, N 
15726 5 f2 LJ4 3X (l , N O. h5 o·. 2 0 , 46 1. 00 ?. 5 1 O, N 1 • O, 'l 
15727 0 E2L312 O. N 0 , 74 0 . 1 O. hO 1. 00 ? . 70 (l , "J 1.L O, N 
157? 7] E2!..32 3 (J , N 1 , )5 (1 ,4 0 , 91 2. 00 4, ?':\ 0 . ,\J l.L O, N 
157?.76 E2LJ41X O, N o . ?o o . oP o . o fl n. c;o 1. uh 0 . "1 l.L 0 , r-l 
157.?!:<3 F2L3ll "l (l , N n . f-9 r. . 1 O. h 1 1. 0 0 2 . 69 O. N l . L 0 , '1 
1572ii S E2L3 32 O. N 0 . 5 2 0.2 0 . ?7 1. 00 ? • (J 3 0 . ~J 1 .~ O, N 
15 7299 f 2L 351 o . N (\ . J 4 n. oi" o. o f\ 0 . 70 1. 02 O. N l.L O. N 
1573 06 E2L331 O, N (1 , 91< 0.? . 0 . { 8 1.S () 3 . 36 O, N l. L O. N 
15730 7 f 2L3 42X O. N () , 54 0 ,1 0 , 41 1 . 00 2 . ?.6 O, N J.L 0 . "1 
15 7.3 09 f2'l 341R n. N 0 . 16 (l , O>l o . o p o . 5n 1. 05 O, N 1 • O, N 
15 73 ) (1 f 2L 36 2 O. N n . zo O, (lR () , () 1:! 0 . 50 !. GO O, N J .L 0 . ~>.: 

157311 F?LJ63 O, N n . 17 o . oil o . o fl 0 . 50 J. 0 1 O, N l.L 0 . :-.l 
157J1 4 E2 l.35 2 o. N 0 . 5 2 o . 5 0 . 0 1L o . sn 1 . fl6 O, N 1 . L 0 , \j 
15"( 31 7 E2L322 (J , N 1 . 18 0 . 1 1 . 08 2 , 011 3 . 95 O, N l.L O, N 
157319 E 2L343 R Q, N 0 . 65 0 . 1 0 , 53 J. 'ji) ? . S3 O, N 1 . O. N 
1:;7321 f2 L342R O. N 0 , 5R 0 . 6 O, OJL 1. 00 2 . 25 O, N 1. O. N 
157331 f2LJ11X . O. N 0 . 67 0 . 1 0 . ')5 1 . 5 0 2 . 67 O, N l.L .· O. N 
157332 E2 L313 u . N 0.23 n . oe o . o H 0 . 30 (\ . 8 1 O, "l 1 . L 0 . '" 
151342 E2 L36 1 o . N () , 47 o . oa o . o fl 0 . 30 n. &3 0 , 1\J l.L O, N 
1 57 34 4 f 2L35 3 o . N 0 . 3 1 n . o'l 0 , 0 H n . 30 1 . 04 0 ,\1 1. L 0 . ,, 
151261 E 2Ll 73 o . N 0,? 8 o . o!' 0 . 0 B 0 , 30 0 . 73 O. N 1 .L O, N 

t-' 157133 F2L l 71 o . N 0 , 44 o . oa o . o 8 0 . 20 0 .47 0 . \1 J.L 0 , '-1 
---J 15 7) 4 0 F 2LJ7 2 o . N () , 2 7 O . (l~ o . o tl 0 . ?0 (1 , 63 0 , \1 1 . L O, N 
t-' 157?66 E2 L? 33 Q, N 0 . 14 0 . 08 0 , 0 R o . so 1 . 05 O, N l.L 0 . '1 

1572 69 E2L212 X O, N J. OS () ,3 0 .78 1.50 3 . 55 O, N l • L O. N 
157275 f 2L23 1 O. N 0 . 7 0 0 . 7 0 . 0 1L (J. 30 0 . 70 O. N l. L O, N 
I 57?71! f2 L232 I) , N 0 , 5 4 o . c; O. ClL 0 . 30 o . 77 0 , \1 1 . L 0 , I , 

1572 79 E2 L2'- 3 O.N o . ?o o . ofl o . o i:l (1 . 50 1 . 09 O, N l. L O. N 
15721'> 0 E 2L 22 3 Q, N l. 2 1 o .4 o . 77 1. 50 3 . 38 0 , \J 1. O, N 
15f?d 7 f2L211 O. N 1. 02 0 . 1 O, Sl5 l. 50 3 . 55 O. N l.L O, N 
1572 92 E? l ?5 !R o . N n . ?B o . oB o . o B 0 . 3ll 0 , 79 0 , \J 1 . L O, N 
15 729 3 F2 L25 1X o . N (1 . 39 o . OI:l 0 . 0 B 0 . :1 0 o . o 1 O, N l. l o. r1 
15 7 3 ,J 8 E2L?52 o . N () . 17 O. OH 0 . 0 .B 0 . 20 0 , 46 O.N l.L c . ... 
15731 2 E2 L·22 2 O. N 1. 22 (1 .2 1. 05 2 . 00 3, 94 (\ , N 1 • O. N 
157315 F.2 L25 3 (l , N n . ?. l o . ofl o. o 8 0 . 30 0 . 46 0 • ~I 1 . L 0 , ti 
15 7 322 F2L241R o . N () , 36 o . ol:l 0 , 0 A 0 . 3 0 0 . 89 O. N l.l 0 . !'-1 
I 5 732R E2 L213 O. N 0 . 90 o . 2 0 ,7 2 2 , 00 3 , 1> 3 O,N 1 . "·" 157 335 f ?l212 R o . N O. Q2 0 . 1 0 . H6 1. '10 3 . 60 O, "J l.l o . r' 
1573JB f 2U2 1 o.N 1. 22 0 . 2 0 . 98 2 . lll) 3 . 9 1 O, N l.L O, N 
1573 39 F2L242 Q, N 0 , 40 o . oR 0 . 0 B 0 , ?0 0 . '11 O, N l.L 0 , '1 
15 7:' 41 . E2L2 41X o . N 0 , 43 o . ofl o . o 9 0 . 30 0 . 87 O, N l. L O. N 
15 7260 E2L28 1R O. N 0 . 37 0 . 011 o . n f1 0 , 20 0 . :>1 (J , N l. L O, N 
15726!l E2L2b1X O, N n . 38 o . oi:l o . o B 0 . 20 n . 5 1 O. N l. l 0 . t J 

1572 b6 f2 L28 2 o . N o . 32 O.OH o . o 11 o . ) 5 0 , 44 O. N l. L 0 ·"I 
)5 73 24 f 2L21l 3 Q, N 0 . 24 o . ofl o . o 8 0 . ?. 0 0 . 44 0 . 'l 1. L O, N 
15 726 4 f2 L261 O, N 0 , 2d 0 . 08 O. (J B 0 , 50 0 . 92 O, N l. l O, N 
15726"{ E2L273R Q, N 0 , 8 3 o .R 0 . 0 1L 0 . 30 0 . 79 0 , \1 l. l 0 . ~-
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TABLE 111 .-- 1972 LOESS (CON TI NUEO J 
("I 

L68 , NO, S ~ MPLE MN PP 'l - S 
n 

><0 PP '-1 -S NA20 .., ·'IB PP •• - S Nr) PP M-S '<I P0 ..- - S p 10 - S ?205 % "3 PP ... - s 

157?f-2 >2L32 1 soo . O. N l. 2f> 0 , N· O, F! 15 . 0 . 'l' 0 . 16 2 15 . 
157263 f2 L333 70() , (\ , \1 l . 35 O. L O. N 2 0 , O, N 0 . 221 15 . 

""\ 1:;7?o5 f2L343X 200 . o. N l. 37 O. N O. N 20. O,N 0 . 237 15 . 
157?7 0 f 2L312 500 . o . N 1. 39 O.L O. N 1S . O. N 0 . 159 IS . 
15 727 3 E2L323 200 . s . J .26 O. L O. N 15 . (l , N 0.0!:>5 15. 
157276 FZL34IX zoo . 3. }. 31 O. L O, N Zu . O. N 0 . 193 15 . 
15728 3 EZL311R 300 . 3 . ). 44 O.L () , N IS . O. N 0 . 196 J s . 
157285 f2L332 300 . O. N 1 . 3 7 O.L O. B 15 . O, N O. OSOL 15 . 
1572 99 E2L351 3 00 , 0 , 111 1 . 33 O. L o . ~< 3 u . O, N 0 . 259 ! 5 . 
157J U6 t ZL 331 30\l , IJ . N l. 35 O.L O. N 2 0 . O, N 0 . 154 !5 ~ 
1373 0 7 E?l34ZX !So . O. N 1. 30 o.L (l , N 3 0 , () , N 0 . 210 I 5 . 
15i3C9 f2L3<dR z oo . 5 . j. 3 7 O,L O. N 3 0 , O. N 0 . 2?2 15 . 
15731 0 f2L36Z ?. 00 . O, N 1. 36 O. L O. N 2 0 . O. N 0 . 116 1 '5 . 
157311 F2L363 200 . 0 . ·'l I. 3 7 O. L O. N 2 0 . O, N 0 . 20 3 J 5 . 
15731 4 UL352 300 , O. N l. 25 O. L O. N 30 . O. N 0 . 16 0 15 . 
157317 E2L322 500 . O. N I . 32 O.L o . a zo . 0 , "1 0 . 159 15 . 
1573 19 EZ L34 3R 300 . O, N 1.29 O. L o . N 3 () . o. N 0 . 157 15 , 
157321 E2L34ZR 15 0 . O. N I. 2Z O,L O. N 20 . O. N 0 . 223 15 . 
I 5 7331 EZL3iiX so o . 0 . '1 1. 30 O.L O. N 2 0 . () , N (1 . 147 15 . 
1 37)3Z EZL313 2(10 . O, 'l l. 04 O.L O, N 15 . 0 , \J 0 , I 00 I S . 
15734Z E2L361 1000 . O. N l. 26 O, L O. N zo . O. N 0 , 108 10 . 
157)4 4 E2L353 300 . 0 , 1\1 l. 36 O.L O. N 15 . O, N 0 , 2Z3 15 . 
1S7 26 1 E2Ll 73 2 C\O , O, N l. 08 1 0 . O. N 15 . 0 , \1 0 . 132 15, 

t-' )57133 EZL171 2 00 . O, N () , 8 7 O~L n. N 2 0 . O, N 0 . 12'> )5 . 
-....j 157:1 40 f2LI7Z zoo . o.N 1 . 1 e O.L 0 . ,, 1 0 . O,N 0 . 11,. IS . 
~ 137?66 EZLZ33 zoo . ' 3 . I . 30 O. L (1 . ' ' 

15 . 0 . '1 , 0 . 277 z o . 
137?69 E?. L212X soo . (l , N 1. 38 O, N o.e ) 5 . O,N 0 , 24 4 15 . 
157 ?7 5 f2L23 1 soo . O. N 1. 09 O. L O. N 15 . C,,N 0 . 13 3 15 . 
157278 f2L232 30 0 , O, N 1.1 R O, L O. N 2 0 . 0 , \J O.On3 J 5 . 
1':>7 ?79 F.2L243 '100 . O, N J . 4 1 O. L O. N 20 . 0 , :-J 0 . 16!1 J s . 
I S72dO E2 L22 3 sa o. o . N 1.25 O. N O. N 15 . O.N 0 . 179 I S, 
157 2£1 7 E2L211 300 . O, N I. 31< ·o. L o . N 15. O. 'J 0 . 195 15 . 
157 ?.9 2 E2L25 1R 200 . O. N 1. 20 o .L O. N 15 . O.N 0 . 141 J s. 
13 72'1 3 E2L 25 1 X 200 . O. N l. 21 O.L 0-. N 15 . () , \1 0 . ·07 9 15. 
1573()8 fZL252 300 . O, N 0 . 96 10 . O. N 20 . O. N 0 , 06 5 15 . 
157312 E 2L i'2 2 3 00 . O, N ) . 32 O.L O. N 20 . 0 . 1\: 0 . 143 ) s . 
15 73 15 E2L253 zoo . O. N o :15 O. L 0 . !3 2 0 . 0 . \J O. C50 L 15 . 
157322 E2L241R soo . O. N 1. 2Z O. L O. N 3 0 . 0 , \J 0 .1 B6 15 , 
1S7328 E2 L2 13 1000 . o . .... 1. 30 O.L ll , N 3 0 . 0 , '1 C, 147 15 . 
1573 35 E2 L212R 5 00 . O, N I. 25 O, L O.N 2 0 . o. N 0 . 14 2 15. 
157338 E2L221 3r.o . O.N I. 2?. O. N. o . r-. 20 . O. N 0 . ('09 15 . 
157339 E2L242 . 300 . O, N ) . Co l o .L 0 . 8 15 . Q, N 0 . 169 15 . 
157341 EZL241X 300. O, N 1. 36 O.L O. N IS . 0 . '1 0.21 0 15 . 
157260 E2L2biR 3 00 . 0 , .'J u .72 10 . o . N 15 . O. N 0 . 050 L l 5 . 
157268 E2L2 8 1X 5 00 , O. N 0 . 77 10 . 0 . ,, 15 . 0 , \J 0 . 05 9 20 . 
'l372 d6 F.ZL28Z 200 . O. N 1. 5 1 ! 0 . !1 . N 15 , O, N 0 . 030 L 15 . 
157 324 E2L283 500. O. N 0 . 6 1 10 . O. N zo . 0 , \J O. OSOL 15 . 
157264 f2L26 1 300 . 0. :-l 1.13 10 . O,N 20 . O, N o . 1 so 15 . 
157 26 7 E2L 273R 300. O. N 0 . 8'+ O. L O,N 15, O. N 0.125 15. 
157271 EZ L273X 300 . O, N u.84 O,L O,N 15 . O. N 0 , 085 15. 



..... TIIBL E l E' .-- 1'172 LOESS (CONTlN lJ EOl 

'""' 
LoB . r.o . SO.'-IP LE PO PP"~-S PT PPIA- S Rf PP"' - 5 58 PP"' - 5 5C PPv. - 5 5;: PPI• - C 51 ;. - 5 5102 ~ S'l PP).I-5 

1':>7?62 E2LJc 1 0 . '1 0 , '1 0 . '1 0 . '1 7 . n .1 0L 10 . G 62 .3 0 . ' I 

157 26 3 E2L333 O. N O. 'l O , N . 0 , N 7 , 0 . 21 1 n . r, n9 . 2 0 . I~ 

157 265 E2 L343X O. N 0 . '1 Q , N 0 . ;~ 7 . O, ?J 10 . G &9.9 O. N 
1':> 72 70 ~ 2L 312 O. N O. N Q, N O. N 7 . () , 1 OL 1 0 . ~ ~ ~ . 9 0 a f\1 

157?73 F 2L 32 3 O, N Q, /11 u. N O. N 7. 0 ,'14 10 , (; (;,7 ,4 0 , . . . 
157276 E2<..J«1X o . N 0 . '11 (l , N 0 , 111 7. 0 . 1 OL J ll , G 72 . 5 0 . ' J 

15 12d 3 F2 L3 11R (j , /11 0 . 111 O. 'IJ O, N 7 . (\ . 11 I CJ . G 71.2 0 " 
15 '12d5 F?L332 O, N 0 . 111 O. 'IJ O. N 7, 0 . 1 Ol I O. G 7l. S () , N 

, 57299 I= 2L 351 O. 'l 0 . ~~ O. N O , N 1 n . 0. I OL 10 . G H . :l O, N 
1573 06 F2LJ31 o , 'IJ O. N 0,\1 . 0 , N 7. 0 . I 0 1 G. G 6 7.4 0 · '·! 
1573 0 7 E2L.l42X O,N O, N O. N O, N 7. 0 . 1 OL 10 . G 70 . 7 0 .. ' 
157 JJ9 E2L3 41'< O, N 0 , '1 0 , 1-J O. N 1 o . 0 . I OL 1 r . r, 71 . t. 0 . '.· 
157 3 1(; f2L3~2 o.N O. 'J O, N O. N 10 . 0 . 1 1 1() . :; 69 . 2 O, N 
15'1'3 11 £2 L363 O. N O. 'IJ 0 . '1, O, N . 10. 0 . 32 1 f) . r; 71 . B 0 , '< 
15 7314 E' 2L 15 2 O, N 0 . '1 O, N O,N )fl . O.JOL 10 ,G 7).2 c . ~ 

157317 F2 L322 u. N o .... O. N O, N 7. 0 . 2 1 1(1. (; 65 . 1 0 , '< 
157319 E2 L343R u . N 0 . "1 O. N O. N 7. 0 . 13 1 l• . G 7 0 . 1 0 , '-1 

157 32 1 E2_342'l (l , N 0 . '1 0 , '1 O. N 7 , 0 . 15 1o . r. 7i .5 0 •.• 
157331 E2L311X O, N 0 . '11 O. N 0 . 111 7 . 0 . 2!l } {' . "; 71 . I o. • 
157132 f?L3J 3 0 . 111 O, N O. N O. N 7 . 0 . I OL l o . r. 73 . 3 0 , '< 
157 .1 42 f. 2L36 1 u . N 0 , \1 0 . 111 O. N 7. 0,44 10 . G 65 . 3 0 .'1 
157144 E2L J5 3 O. N O. N U , 'l Q, N 7. 0 . 3t> 1n ,;, 70 . 0 (\ , ' . 

t-1 157? 61 E2 LI 73 I) , N o . N Q, N O. N 1 o . 0 . 14 10 . G 73 . 0 0 , \! 
'-I 157333 F. 2Ll 71 Q, N 0 . 'I O. N O, N 15 . 0 . 37 1o . r, 1:5 . 5 () . :-. 
V1 157)4 ft F2 L17 2 o . N 0,\1 O. N O, N 7 . 0 . 28 11l . G 67 . 2 0 . "'J 

157?66 f2L?33 O. N o . N O. N O, N 1 0 . 0 . 11 10 . G 7?.9 O, N 
157269 E2L212X O, N O. N O. N O, 'IJ 7 . C\ , 1 Ol 1 (l , r, 67 .7 o. r.. 
157275 F2L?.3 1 0 . 111 () , 'I O. N O. N 7. 0 . 2/l l i> .G 72 . l o. -.; 
j:; 7?76 E2L?.32 O,N 0 . '1 Q, N O,N 7 . 0 . l 7 } O. G 72 . l 0 , '1 
1':>727'1 S:2L2"3 O. N O, 'IJ O. N n. N 7. 0 . 1 OL 10 . G 71 . ~ (j , l\' 

1572!0) t:2L223 O. N O. N O. N O, N 7. 0 . 12 11J . Ci 69 .<. O. 'v 
157 ?cH EC L2 1l O.N Q, N O,N O. N 7. 0 . 1 OL l O. Ci Eo; . o (j , \1 
15729 2 E2L 25 1q O. N O,N O. N O. N 10 . O,l OL l O. G 67 . 3 0 , '1 
157?93 £2 L251 X O,N O. N O. N O, N 1Cl , 0 . 1 OL 10 . G 71 , I O. N 
15 731'13 F 2L25 2 O. N O. N 0 . ,, O. N 7 , O, l OL l O. G 7S .2 0 • ._ , 

1:;7 3 12 F2L?.?.2 O. N O. N O. N 0 . ~~ 7. 0 . 20 10 . C: 67 . 6 0 , I< 
1':>7315 F2 L253 (l , N Q, N O. N 0 . 111 10 . 0 . 1 Il L l O.G 7~ . 3 o. -: 
157322 E2L24IR O, N O. N O, N 0 . 1\ 10 . () , ] /l l O. S 7 1 . 4 0 . '11 
l':>7:12d f2L213 O, N O. N O. N O. N 7. 0 . 16 10 . G 67.1\ 0 , '1 
15 7335 f2 L2 12q O. N O, N 0 • •• O, N 7. 0.26 10 . G 67 . 9 0 . "' 
1 s 7 338 F2 L221 Q, N 0 . "1 O. N O,N 7 . 0 . 21 10 . G 6d . O 0 , I 

157339 E2L242 o ,N (l,'l O, N O, N 7 , 0 . 18 10 . G 71. 6 0 .: 
157 :• 4 1 f2L2411\ o . N (l . N O, N 0,\1 7. 0 . 18 10 . G i I . 5 0 • ... l 
l 5 7?b0 E2L2il1R o.N 0 . '1 O, N O. N 10 . 0 , 35 10. G 73 . 3 c •. .. 
15726!! E2L? f:I 1X O, N 0,'11 O, N O,'IJ 7 . 0 , 39 10 .Co 73.5 O, N 
157 2d6 F2L2 1l 2 O, N O. N O, N O, N 7 . 0 . 35 10,G 73.7 0," 
157 32" E2L2il3 O, N O, N Q, N O, N 10 . 0 . 22 J O. G 73 .<. 0 . ' · 
15726<. F2L261 O, N O.N O, N O, N 10 . 0 . 16 10 , G t- 6 . 9 o . -: 
157267 E2L273R O, N o . N O, N O,N 10 . 0 .38 10 . G 62 . 9 o. '-J 
157271 E2L2 73X O,N O,N O,N O,N 10 . 0 ,54 1C,G 62.2 O, N 
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TA 8Lf 18 .-- 1972 LOESS <CONTJ NLJ Evl 
""' 

" 
L!.i 3 . NO. 5~MPL £ y PP'-1 - S Y·Cl f'i' M-5 ZN Pi'" - 5 ZN i'P "' - C z~ ?? )'> - s 

1572~2 f2L321 20 . 2. O, N 67. 100 . 
157;>t- 3 E2L33 3 20 . 3 . O. N 79 . J on . 
1572t>5 £2LJ4JX zo. ] . O. N 74 . IS O, 
157270 f.2LJ J2 1 s . ? . O. N t>S . J on . 
15 72 73 f2 L323 2 u . 2 . O. N 65 . I IJO . 
1:,7276 E"2 L34J X 2 <) . 2 . O. N 84 , l SIJ . 
1 5 Pi'] f2L3i 1R 20 . 3 . O, N 64 . 150 . 

572<>5 E2L332 20 . 3 . O, N 74 , J oo . 
15 7?.99 E2 L35 1 ] [l , 3 . O. N F2 ·. 2 <•0 , 
i 5 i ) CJ6 E2L331 20 . 2 . O. N 6'• · 150 . 
157J r•7 f2 LJ4 2X JO . 3 . O. N PS , z on . 
1573 >1 9 f2 L341 R J n . 3 . O. N !<4 . 1SO . 
1573 10 f 2!.362 30 . 3 . O, N 76 . 150 . 
15 7 ~ 11 f2 L3.S3 30 . ] , O. N flO . I SO , 
15 7314 f 2LJ~2 J ll . 3 . O. N tS! . 15 0 . 
15 73i 7 EZLJ2 2 20 . ? . O. N AS , 150 . 
1 573!9 E2L34J~ 20 . 2 . O. N 7'~ . JSn . 
1573?1 E2L3 4 2 ~ ] (l , 3 . O, N f'\ 3 , !Sil . 
151331 f2LJ1 1X 20 . 3 . O. N 69 . 200 . 
157332 F2L31 3 15. 2 . O, N s o . c OO, 
157:l42 E2L36 J 15 . 2 . O, N 72 . 100 . 
15 '()44 E 2L3~ 3 IS . 2 . O, N 77 . Jon . 
i572 f> l EZ L 173 30 . 3 . O. N 1-1 . 100 . 
157 33 3 E2 LJ 7l zn. 3 . Q, N fl3 . I SO . 

t-' 1:; 7340 E2Ll 72 20 . 3 . O. N 72 . 100 . 
-...! 157?66 f2 L?3 3 ?. 0 . 3 . O,N 85 . l Oll . -...! 

1572 69 E2L212 X 15 . 2. O, N 64 , 100 . 
1:,7 27 5 f.2 L2 31 20 . 3 . O, N 75 . 150 . 
157 278 E2 L232 20 . 2 •. O.N 72 , 10 0 , 
157 2 79 E2 L2 43 30 . 3. o . N 72 . ! Sr . 
157 280 E2 L22 3 zo. 2 . O, N 74 , ) 00 . 
15 7? ll 7 E 2L 21 1 20 . 2. O. N 67 . 100 . 
157?9 2 f 2L2Sl R ?0 . ], O, N 64 , I SO , 
1:;7?9 3 f.2 L25 1X 20 . 3, O, N 64 , 100 . 
l5 73 ,'d F2L?.52 z u . 3. O, N 39 , 200 . 
157 11 2 E2 L22 2 i' O, 3. O. N 71. I SO . 
157315 E2 L25 3 20. 2 . O, N s o . 200 . 
157322 E2 t. 241 R 30 . 3 . Q , N 74 , z oo . 
J573 28 E2L2 13 z o . 2 . O. N RO . I SO . 
157335 E 21 ?.12 R 15 . 2. O. N 64 , I SO . 
15733(; f2 L?.2 1 1 s . 2. O. N 66 . I SO . 
157339 E2 L24 2 15 . 2. O. N 76 . 100 . 
157:14 1 E2 L2 41X 20 . ?. . O, N 7 1. 150 . 
15726 0 f.2t.2 6 1R 20 . 3 . O, N 57 . 150 . 
1:i 721-~ f2 L 281 X 2 \J , 3, O, N Sn . 150 . 
157286 E2l.? !! 2 20 . 3. O, N 53 . J 00 . 
157324 E2L2 8 3 20 . 2. O, N 55 . 200 . 
157264 E2L 261 20 . 3, O. N 84 , 100 . 
157 26 7 E2 L273R 20 . 3 . O. N 90 . 100 . 
157271 E2L273X 20 . J. O, N 53 . 100 . 

• 



TA BLE J B .--1972 LOESS (CONIJ.NU t:.U J 

J 0 
LA 3 'J() . FIELD sr COUN TY LAT LO N:; DESCRIPTIO'I FOR•H TIO N 

NO . 
0 

015727 7 E2L?71 MO DE KALB 39 45 30 94 19 0 LOfSS 
Dl573 '1 2 E2L272 MO DE KALB 39 45 30 9'+ ]9 0 LOESS 

r: D157J n3 E2 L26 2 MO DE KAL8 39 45 30 94 32 15 LOESS 
D1573 05 E2L? 6 3 fAD DE IIALB 3 9 45 3 0 94 32 15 LOESS 
01572 59 EC'LI 61X ~10 HOwflR D 39 8 45 92 36 30 LO F. SS 
015727 t. E2L1 t.1X MO HOIIliRO 39 8 45 92 50 45 LOf.SS 
01 57 ?.~ 2 E2 L 12? MO HOi.' MiD 39 7 0 92 SJ 3 0 LOESS 
0 157?;4 E 2L I 12R MO HOW tiRO 39 6 45 92 54 0 LOES S 
01572 '10 E2Ll 51 MO 1-fOWitRD 39 8 3 0 92 45 30 LOES S 
01572'? 1 E2L1t.2 ,..0 h0 11 ARQ 39 8 45 92 50 45 LOf.SS 
01572<; 5 E2L133X MD HO'.o/ARO 39 7 3 0 92 52 30 LOES S 
0 157 29 6 E2L112X MD HO W OR O 39 6 4 5 92 5 4 0 LOFSS 
0157297 E?L 121 MD HOo;ARD 39 7 0 92 ':>3 30 LOESS 
015 7298 E2L 1 3CX MO HO •~ARO 39 7 30 92 s ·<' 30 LOESS 
01573 00 E 2Ll 6 3 MD HO •,tRD 39 8 45 92 36 30 LOC::SS 
0 157Jr·4 E.2Ll6 lR I'D t-<04ARQ 39 8 45 9 2 36 J (l LOES S 
Dl57313 E2L1 53 '-10 HO •.< AR() 39 8 30 92 t.5 30 LOESS 
015'1318 E2Ll31 MO HO'•I-RO 39 7 3 0 92 ':>2 30 LOESS 
01:;7320 E2L1 6? 1-10 HQ •,.,t~ RO 39 8 45 92 36 30 LOESS 
015732 3 E2L132R 1-'.0 HU !NARO 39 7 3 0 92 52 30 LOF.S S 
0157325 Ecll33R MD HOIYI\RO 39 7 3 0 92 52 30 LOESS 
OJ :;73?6 ECL111 MD HO '.oi!tRO 39 6 45 92 54 0 LOESS 
015 7329 EC'L1 23 I'D H\hiA RO 39 7 0 92 5 3 3 0 LOES S 
0157330 E?Ll 13 MO HOW liRO 39 6 45 92 54 0 LOESS 
015 7 33<.. '- 2Ll4JR ,~0 H O~/ ~ RO 39 8 45 92 50 45 LOESS 
0157337 E2Ll4 3 MO h OW ARD 39 8 45 92 50 45 LUF SS 
0157345 E2L152 1-4 0 HO•..JARO 39 8 30 92 4~ 3 () LOES S ...... 0 137 29 4 E2L292 ~\ 0 MACON 39 46 0 9<' 44 0 LOF. SS '-I 

CXl 015732 7 E2L?9 3 MO I-l ACON 39 46 0 92 44 •1 LOES S 
01 5734 3 E2L29l 1-4 0 1-\f.C ON 3 9 4 6 0 9 2 44 0 LOE SS 
015727 2 E2L37 l 11.0 NOi)A IJh Y 40 25 15 94 52 30 LOESS 
01:; 73 16 E2L372 1-0 NOD Aw AY 4 0 25 15 9<t 52 30 LOE SS 
0157336 E2L37 3 "0 NCi [) AwA Y 4 0 25 15 94 5? 30 LOE SS 
015723 1 E2L38 2 1"'0 ;.(QRTH 40 25 0 94 2 1 0 LOESS 
01572 A8 . E2L383 R MO WORTH 4 0 25 0 94 21 I} LOESS 
0157289 E2L3 8 l MCi WORT H 4 0 25 · 0 94 21 0 LOESS 
01573 0 1 E2L38 3X MO WORTH 40 25 0 94 21 () LOESS 
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LG 9 , NO. SAI-!PLE AG PPM - 5 ~L ~ - s AL203 ~ AS ?Pv - S AS '"'><- C AU PPM -S 8 PP \1 - S SA "" '-' - S 3 ':: ??" - S 

157277 E2L271 o . N 5 . 10 . 0 O. N 11 . 0 n. N 2r1. 1000 . o . nL 
15 7.30 2 E2 L27 2 O, N 7 . 11. 0 () , N 14 . 0 O, N ·Jo . 1000 . o . ot. 
1573· •3 f2 L262 u . N 7. ) 2 . 2 n , :-. )3 . 0 (l , N 3 0 . 1000 . O. OL 
!573 l' 5 f2L26 3 o . N 7 . 1) . '! () , t'l 14. 0 O. N 30 . lo oo . C. OI_ 
157?:,9 f?.LI61X O. N 7 . II . 9 (\ , N 14 . 0 O. N 20 . 7 0C . O.OL 
15 7?7 <. E2l I4IX 0 . '11 <; .. J 1 . I o . :-. 13 . 0 O, N 20 . 1000 . !. 3 
157?b2 E2Ll22 o.N s. 11 .1 O, N 16 . 0 O, N 2 0 . 1000 . O, CL 
15 12!l 4 E2Lli2R Q, N 5 . 9 . 7 O. N 9 ,3 O, N 20 . 1000 . O. OL 
157?90 E 2U5 1 O, N 7 . 12.2 Q, N 13 . 0 O, N 20 . 700 . !. 5 
J 57?'1 1 E2Ll42 O, N s . 9 . 7 O. N 1> , 4 O. N 20 . 70 0 . O. OL 
)57? 95 E2 L1 33X O, N 7. ll . 5 O. N 15 . 0 O, N 20 . 1000 . 1 . 5 
1 57?~6 f2 Ll12 X O, N 5 . 9 , 7 O, N 1< .2 O, N 20 , 1000 . O. OL 
157?.9 7 f2 L 121 O, N 5 . J 2 . 0 O, tJ 14. r, O, N 20 . 1000 . O. OL 
!:>72'tb E2L 132X O, N 7 . II . 5 O, N 14 . 0 L' . N 20 . 1000 . O, OL 
1573 00 f 2LI oJ O. N 7 , ) 1 . h O. N 13 . 0 O, N 3Cl , 1 noo . o . nL 
15 73 \t 4 E2Ll 6 1R o . N 7. 12.5 O, N 11>.0 O, N 30 , 10 0 0 . 0 . 01_ 
157313 E?L153 O, N 7 , I 1 • 1 O, N 13 . 11 0 . "' 30 . 1000 . O. OL 
15 7318 E2LIJI O. N 7 . 12 . 2 O, N 1ti , O O, N J(l . 1000 , O. OL 
15 7)20 E2 Ll62 o . N 7 . 1 1 . 5 O, N 16 . () O. N 30 . 100 0 . I , 5 
157323 E2L!J2R O, N 7 . J 1 . 6 O, N 13. 0 O. N 30 . 1000 . I , 5 
1 51~25 E2L133R o . N 7 . J 1 . 2 O. N 14. 0 O. N 30 . 1000 . I, 5 
157326 E2Llll O. N 5 . 9 . 9· () , N 9 ,7 O. N 30 . 10(10 . O. C.L 
157:129 E2LI23 Q, N 7. I r . 7 O, N 14 . 0 (l , N 30 . J SC'O . O. (lL 

t-' 157:30 f.2t 113 O, N 5 . 9 . 1 O. N 10 . 0 O, N 30 . 100 0 . O, Q\1 
"'.J 1:,1])4 E 2L l 41 R O, N 7. l O, fl O, N 14 , 0 O, N 30 . 1000 , O, OL 
\0 157337 E2Ll43 O, N 5 . 1.7 0 , N 1 . ~ o. N 20 . 1000 . 0 , 0\1 

157345 f 2Ll 52 O, N 5. ) \.8 O. N 16 . 0 O. N 20 . 1000 . 1 . 5 
157?94 E2L292 O. N 7 . 12 . 8 O. N 14. 0 o . N 20 . 1 00 . O. OL 
1:>7127 f2L?9 3 o . N 7, 1) , 'l O, N 13 . () O, N :l(l , 1000 . o . OL 
157 3'- 3 F2L2'7l O, N 5. 12 . 9 O, N 15 , 0 O, N 20 . 5 0 0 . 1. 5 
157?.72 E2L371 O. N 5 . J 2.2 O. N 10 . 0 ·a. N 20 . 1 (1 0 0 . 1 . s 
E ·71!6 E2L372 o . N 7 . 10 . 5 o. N 10 . 0 O, N 2 0 . 700 . O. OtJ 
157136 E2L373 u . N 7 . 10. 3 O. N 10 , 0 O, N 20 . 1r.oo . O, O"J 
1572i31 E2L382 Q, N 7 , 13 . 0 O,N 14.0 O, N 20 . 1000 . 1 . 5 
157 23<3 E2L38JR O, N 7 . ]3.2 O. N 12. 0 I) .,, 30 . 100 0 . 1 . 5 
15728~ E2L381 O.N 7. 12 . 8 O. N 10 . 0 O. N 30 . 7 00 . 1 . 5 
157301 E2L383X o.N 7. 12.6 O. N 14 . 0 O,N 30 , 10 00 . 1.5 
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157?77 f 2L 2 7 I O, N o. ss (J . '> () , OIL 0 . 30 0 , 57 0 , "1 l. L :.1 . ~I 
!"57 J u2 f2 L272 O. N n . s5 n . 5 O. OlL 0 , 30 0 . 59 O, N l, L 0 . ~! 
157J u 3 E2L262 Q. N o. ?J o . O'l o . o f, 0 . 50 0 . 96 0 . '-~ l • 

"' 
0 'fi.J 

157J v5 f2 L<'~J (J , 'l 0 . ?2 n. (H:l o . o ~ o . c;o 1 . no O. 'l 1 . L o . .. 
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0147 97 2 REO P16 I"D LACLEDE 37 33 45 92 4 7 30 RESJ OU:.J'I 
D14 7935 REO R15D I"D LAC LED E 3 7 34 15 92 46 JO RESlflU'J'I 
01<'<l U59 REDR13 MD LA CL EO£ 37 45 15 92 :;4 0 PES Irl U:.J'I 
01C. 5Q C.2 R~ Oti l5 "' D LACLED E 3 7 34 15 92 4 6 30 PE51nU J•1 
0 1<. 6 109 R:,O'<I4 MD LD.CLEDE 37 45 0 92 34 45 KES !nUJ"' 
014'll10 R::OK1 40 I~ D LACLE DE 3 7 45 0 92 :!4 <.5 RESinUJ "' 
0 148018 REOR0 4 MD M.l.D I 50•1 37 33 45 90 19 0 R[Sl0UJ'1 
0 1C.!' 048 RE 0'<0 40 MO ~>' liD I SON 37 33 45 9 0 )9 0 • PES JnUJ"' 

~ 
0 1C. 'l() C.5 '<EOR0 3 MO MA O!SON 37 33 J o 90 Ill 45 PESinU:.J"' 

co 01479 9 3 REQR 11 MO PHELP S 3 7 35 15 91 5 1 45 RESlflUU'I 
'.J 0147 99 7 Ri.:DR0 9 MO PHELPS 37 45 3 0 91 51 IS PES1f\UJ"1 

D 14 'l;l0 3 R!:.D I{ I O MD PHELP S 37 46 30 91 50 15 RESI IlU J" 
OI4 .. C52 Rt OK I ODR MO PHEL PS 37 46 3 0 91 50 15 RES 11lUU '1 
OI '- 8Jt-6 R!:: O'l i !D MO Pr fLP S ·37 35 15 91 51 45 PES 1f\UJ'1 
Ol<. 8u 71 RC:OR ! OD MO PHC:U'S . 37 46 30 91 50 15 Rf S1f\U J"' 
014 600 7 REOR0 1 MD ST FRAt>. COIS 37 47 45 9 0 26 45 RF.Slf\U:.J'1 
0143 1) 72 RC: O>I0 2 MO ST FRANCOIS 37 49 3o 90 27 30 RC:S ! nUJ '1 
0148 01! 9 REOI->020 MO ST FRAN COIS 37 49 3 0 90 27 JO RESlf\UJ"' 
01 46 035 REOR1 2 MO TE XAS 37 36 15 91 51 45 RESI OU:.J '1 
0147992 REO>I 06 t><O YIASH I NGTON 37 54 0 90 46 45 RESI OUU 'I 
014 800 1 RE ORO BD MO IIA5r1 1NG TO N 36 4 45 90 4'+ 15 RES ! flUU '1 
0 14 0'0 21 P.E ORO S MO WA SHINGTON 37 56 3o 90 45 15 RES lf)UU"' 
014 8(, 47 REORO SD MO WAS HI NG TON 37 56 3 0 90 46 15 RES ! f\U J'1 
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T~ 6LE 23 .-- PES!OUU~-PO T ~S l AND EMINENCE !C. ON TIN'J'::O l 

Ld£1 , NO. SAMPLE' 8 ! PP M- S TOTAL Cl> ORGNC Cl'- CRA" T C'l\ CA ~- s CAO "' CD P?v.-s CO PP 'I- C C::• PPI-' - 5 

15 7 !(10 ~2;.(? 0 44 O. N O. 1 R o . on o . o ~ 0 . 020 n . l OL O. N l•OL O, N 
1·5 7175 £2>= ?04 1 0 , 111 (l , (\4 O. OH o . o b 0 . 005 0 . l OL O. N 1 . 0 0 · '' 
1511.;] E 2'<" •J '-3 O, N 0 . 11 C. Otl o . o tl 0 . 0 15 0 . 10L O, N ! . OL C: . ·~ 
15 7? 02 f20 P0 42 . o.N 0 . 05 O. OA o . n R 0 . 01 0 0 , 1 o·L O, N 1. OL O, N 

15 7r8 1 £ 2>< ,.>0 13 u. N 0 . 19 o . OA 0 . 0 H 0 , 0 70 0 , 16 O, N 1. OL 0 , "1 
157133 f2 k?01 2 O, N 0 . 25 o . ns 0 . 0 H 0 . ! 50 (\ , 30 O, N 1 . OL 0 , 1>1 
15 71 39 f2 ~"'014 Q, N 0 . 56 u . 1 0 . 43 1 . 500 2 . 50 O, N 1 . OL O, N 
15721 3 E2;.?l) I I O. N 0 , 1.4 (\ , 08 0 . 0 H 0 . 1 Oll 0 . 30 0 . '1 I , OL (\ , N 

157 196 r2::.,.,c62 t' . N 0 . 13 () , nfl 0 . 0 B 0 . 0 15 0 , I OL O. N 1 . OL 0 . 'l 
1 5 715 9 E 2-<i-' 06'- O. N 0 , 37 O. OH o . o t-3 0 . 150 0 . 41 0 . '11 I. OL o . ~ 

i 5 7191 E2-lP061 (J , N 0 . l 3 0 . 08 o . o 8 0 . 020 0 , 1 OL 0 , \1 1 . OL (\ , N 
15 7 254 E2;.- PQ6 3 O. N 0 . 29 o . os o . o 8 0 . 1 00 0 , 34 O. N J , OL 2 00 . 
157 077 E2f.>P03J ;I; O. N 0 . ?8 o . nR 0 , 0 B 0 . 0 70 0 . ?2 O. N 2 . 0 0 , '11 
157 108 r 2:."'02 2 o.N 0 . ?4 o. oq 0 , 0 B u . 10 0 n , 2o O, N 1 . OL O, N 
15712 0 E2i<P05 ?X (; , N 0 . 23 o . ot.-4 o . o tl 0 . ?.00 o . ss 0 , \1 l , OL O, N 
15 7123 E2Q P0 32 O. N 0 . 23 0 . 0':\ 0 . 0 B 0 . 070 0 . 24 O, N 1. 0 0 . :-1 
1571 58 E2 0P054 X O, N 0 . 26 O. OA 0 , 0 B 0 . )50 0 . 39 0 . \J 1. 0 O. N 
157 165 E2;;.P Q53 O. N 0 , 33 0 . 08 0 . 0 R 0 . 100 0 , 46 0 . 'J 1. OL c. ,. .. , 
1571 68 f2 ~?051 O. N 0 . 36 O. OA 0 , 0 6 0 . ? 00 0 . 50 O, N 1 . OL O. N 
157 177 E2"" 033;~; O. N 0 . 40 O. OH 0 . (1 tl o . 1 c:;o 0 , 4 1 O. N 2 . 0 0 , I . 

1:>71 8 0 E2 f<P024R (J . N 0 . 25 o . o~ 0 . 0 i:l 0 , CJ70 0 . 17 O, N 3 . 5 O. N 
157 l9e E2P;:>U52R O. N 0 , 20 ( l ·, 06 o. o " 0 . 1 so 0 . 51 O, N l . OL O. N 
1572 C9 E21< P054 R O, N 0.21 O. OA 0 . 0 B 0 . 100 0 . 39 O, N 1. 0 0 . '1 

N 1572 15 E2 i<P033R u . N o . so O. OB 0. 0 B 0 . 100 0 . 39 O, N 1. 5 O, N 
N 15 7226 E2~P02 l O, N o . 33 0 . 08 0 . 0 B 0 . 070 0 . 12 O, N l . OL O, N 
l..n 157231 E2PP02J . O, N 0 , 41 o . o~ 0 , 0 B 0 . 070 0 . 17 O, N 2 . 5 0 , 1\ 

157238 E2ril'- 0 34 O. N 0 .4<, Q , 4 O. Oll o . 1·so 0 . '-5 O. N 2 . 0 O, N 
157?.S7 E2 ;.,P031R o. N 0 . 39 o . os 0 . 0 B 0 . 050 0 . 21 0 , '1 1. 0 0 , "l 
157258 E2 1'<P0 2<tX O.N 0 , 42 0 . 4 O. OlL 0 , 050 0. 16 O, N 3 .5 O, N 



.n 

..., T r.HL F <'3 . -- u E c; I :'l l• U ~ - ,..JCl l Oc; t A'H.i F ~IN EI'\ICE 1\llNl ! N Ji::Ol 

""' 
Lt. il , u(J . c:oMPLE CO PP" - 5 Ci< PP• - <; CU f- P,·- <; F ~- - c Ff 'l- - 5 'ET O) .. GA P?'"l - 5 GE PP'"\- S .;F ?? ~' -5 

1571 0(1 F2..,.- P44 ~ . c; n , ;> n . O. fl h 7 3 . 0 6 . 10 20 , 0 , '1 0 , . 
15 7! IS f2~1-Jv'-l ~ . ? n . 15 . r,. LJ ? l . s 3 . 77 10 . o. -: n . '-
j 5 7193 F" 2:>P J 4J O. N 3 0 . l s . (l , l•t-?. ? . 0 4 , Il l !'; . o. -.: "·" 157 2 02 f2-<? u42 s . ? 0 , 15 . O. Oilrl ? . 0 • . '> 7 l 0 . 0 , '1 0 , . 
15 7[ " l E2"P013 ~ . 5 •1 , c, o . O. C4S ? . ·() 4 , f1S 2 0 . 0 . '1 0 • '" 
15 71 JJ E2C'-'0 12 10 . 70 . )0 , \l . Ot> U ) , (J 5 . "6 15 . 0 , '1 o." 
157139 £2><?01 4 7 . 5n , :;n . (1 , () 45 2 . 0 5 . 34 2u . 0 , '1 O, >J 
lS7 21 3 f 2-' f-' 0 11 l 0 . 7 C· , 30 . 0 , () 75 3 . 0 6 . ?2 2 0 . 0 , 1\J O, N 
15 70'16 f.2;,POf:>2 15 . : on . 2 0 . 0 .1 1'-i 2 . (1 4 . 16 15 . 0 , \1 O, N 
151159 C:2.-PJ~4 70 . 50 . 50 , n . l'> ll J . o 6 , 1 tl 20 . u, 'I c. ,., 
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157n 7 f2 · P0 3!X 10 . 100 . 7 0 , 0 . 110 l () . 0 17. 42 5 1) . 0 . '1 0 , ' I 
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15712 0 E2 ;:>P OS2l( IS . 70 . :,(1 . 0 . 05 4 5 . \J H ,!t ll 20 . 0 . '1 0 • • , 
157 !2 3 f2'1?032 7 . 100 . 50 . o . I?<! l 0 . 0 1 7. 68 ?0 , 0 , \1 0 . •1 
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157!65 F 2~·PU5 3 s . 70 . 70 . n . Oilf:> s . o 11.7 2 ) 0 , 0 , '1 0 , "1 
157!!>8 E2;<POS1 1S . 7 0 . so. 0 . 070 5 . 0 10 . 02 30 . 0 . '1 c . ... 
1;, I I 7 7 f2"~-'uJ1x I 0 . 100 , 70 . o . 1 no 5 , 0 12 . 4 0 3 0 , 0 . '1 O, N 
1511ao f2..,' .-' 0 24R ~ . S(J , 100 . 0 . 110 10 . 0G 33 . I 7 2 0 . 0 , '1 0 .. 
l5719o f2:.P CS2R }(\ . so . so . O. On2 3 . 0 H, 29 2 \l . 0 .'1 0 . '" 1572 G9 t2'-'P O ~<.R IS . 7 0 , 7 0 . O. Of>4 s.o 1? . S8 <' 0 . 0 , '1 O, N 

N l S72lS F2~P03JR 7 . 70 . 70 . 0 . l 11 s.o l?. 16 2 0 . 0 . '1 0 , 1\J 
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.- To8LE 26 ,--Q[SIDUUM - JEFFERSON CITY , COTTER, AND PO~ELL <::ONTINUE IJ l 

LA 9 . NO, SAMPLE y ppv - s Yfl PP"~ - S ZN P?'1 - S ZN PP ..., - C ZR P?,.- S 

1 571<- ~ E2<?J042 I 0 . 1.0 0 . 111 31\ . ~o . 
157155 F2r.J043 u . N I . 0 O. N so. so . 
1571 8 3 E2'<J04l O. N O, ON O. N 46 . so . 
15725o f2 PJ0 44 O. N I . 0 O. N 45 , so . 
1571 0 7 E21JJ053R 1 0 . I . 5 (i , N 53 . 70 . 

571 16 E2;..J U54R 30 . 3 . 0 O. N 4 ) , 70 . 
1571 4} F2=J053X I 0 , I . 5 O. N S:J, 70 . 
!:,7! 1' H ;:2:>J 05 1 O. N 0 , 0 '11 O. N 71 . so. 
l572J (J E2" J05 ~ ) () , 2 . Cl 0." l OS . 70 . 
157?32 E 2"'J 0:,4 x 30 . 3 , 0 O, N 43 . 70 . 
157 r 92 f2 ;;J•l22 1 0 . 2 . 0 0 , 'I 46 , 70 . 
1571o5 f2;JJ u21 (; , N O. GN 0 . '\1 44 , 70 . 
157132 f2-<J C71 }0 . ] . 5 U. N 57 . 7 0 . 
157181 E2'<J 0 73 O. N 0 . 0'11 O. N 5 7. 50 , 
I 5 71 S5 f 2 ~' J 0 74 so. 3 . 0 O, N 62 . 30 . 
1571 9 9 E2'1J0 72 15 . 3,() O. N 65 . so . 
1:,71 11 F2UJ 0 13 I o . } , 5 Q, N t\3 . 70 , 
157154 E2;.J OI4 10 . 1 . 5 o. N 71:l . 70 . 
15717 8 E2 <;J01 1 Q, N O. ON O, N 44 , 70 . 
157239 E2 '<J0 12 O. N 1 . 0 O, N 3f\ , 10 0 . 
157 01:30 E2 RJ06 2 10 . 1.5 O. N 4 2 . 10 0 . 
157115 f2RJ 06 3 1 0 . 1 . 5 0 . 111 32 . 100 , 
157163 E2 RJ 061 1 0 . 1 • 0 O. N J f\ , } IJ 0 . 
157227 E2<?J 06 4 o .L 1 . 5 O. N 4~ . 70 . 

N 157 110 f2~J0 23 O. N O. ON O, N 30 . 7 0 . 
\.,;'1 157161 
CIJ 

E2RJ 024 o . N I , 0 O, N 56 . 70 . 



-o T~ BLE 27 .-- QESIOUU~-OSAG E ~.~ 
LAo N(l , Fi ELD ST CO UN TY LAT LON :; OESCRIP T!O'I FOR"'ATION 

"-' 0 . 
'"I 

Dl57 0P 7 E2 R002 3 t.R BENTON 36 8 3 0 9 4 29 0 PE S! f)ULJ "~ 

[)157241 E2Q0 02 4 A){ !:iEN TO'II 36 8 3 o 94 29 0 RESI OUU "' ,...., 0157 1) '1 4 t: 2ROQ~4R AR SE Af< CY 35 55 0 92 47 ]0 RES I DUU"i 
0!57!4& c: z;;ooJ l AR SEARCY 36 I 15 92 32 15 =<E S !(lUU"i 
015 7·15 3 E2R OOI3 AR SEA;;cy 36 0 3 0 92 31 JO RE SI IJUU 'I ,..... 
Dl 57! 'l(J E2'<n012 t. R S( AKC Y 36 I 15 92 32 15 RESI()UU 'I 
01 3 719 2 E2'<CJ0 64 X A·R SEAR CY 35 55 0 92 4 7 30 RES ! OUUM 
0157 20 1 E2'W06 1 II R SE,=<CY 35 55 0 92 t. R 0 =< ES I DUU·"' . ~~ 015 7 21 1 E2 i<00f 3 AR SEA.-! CY 35 55 0 92 "7 30 RcS ! OUU "i 
0 15 "< 251 E.?RC'01 '+ AR SEAPC Y 36 0 30 92 31 30 RFS! OUU 'I 
0 157252 EcR" 06 2 II R S C:. II ~ CY 35 55 0 92 4A 0 RESIQUU '~ 

Oi57 09 7 E2R002 1R r.R ••A<;n l 'IC, TDIIJ 36 5 '+ 5 94 C3 0 RF.S ! OUU"'i 
0157164 £2~10 02 2 AR \olc.SH!NG TDN 36 5 45 9 4 ?3 0 RES I DUUM 
01 5 71(-.9 E2R00 21 X AR Wt.Sf'!!IJGT ON 36 5 45 94 23 0 RES J()ULJ 'I 
0157 (: ? 4 E2R0033 I' D LA -vRENCE 36 56 0 93 ~0 IS RESIDU UM 
0157! 04 E2R 0 034 I'D LAwriE 'i CE 36 56 0 93 ~0 IS RESI OUU M 
01571 79 E2 R003 2 :vo L A ·..:RE~ CE 36 56 45 93 4 A 0 RES lOliU M 
0157219 E2R::J0 3 1 HD L A~RE ·'~CE 36 56 45 93 4!\ 0 RES I DUU M 
01571 0 1 E2 '<(J0 t.! ,...D I·~>IT ON 36 48 0 94 16 30 RES I OUU·'1 
01 57 16 2 E2 R00<. 4 MD NEWTON 36 48 0 9<. 15 45 RES J DUU "i 
0157174 E2R00 <. 3 f'.D N(•,;TQ 'l 36 4o 0 94 15 £.5 RESID UU M 
01571 76 E2R004 2 !/,Q NEWT UN 36 48 0 9'+ 16 30 RES I DUU M 
015 712 <. E2 R00 52 MO WE RSTE R 3 7 13 15 92 47 15 RESIOUU 'I 
01 57! 73 E2 i<005 3 MO 1-.E>~S Tf~ 37 12 0 92. 4 7 0 RES I DUU •"~ 
015 72 08 E?.R005 4 MO WEfl STER 37 12 0 92 '+7 0 RES I DUU.'1 
0157228 E2i<0 05 1 MO WEflSTER 37 13 15 9 2 4 7 15 RES I OUU"i 

N 
V1 
\0 



TABLf ?7 . -- qlS I ~LUM - 056Gf (C O" TI "UF"O J 

L48 . NO, SAMPL E AG PPX - S 6L ~-s AL203 ~ AS PP!A - S 65 PP v- C 4U PPM - S B P?"- 5 84 :> ? "1 - S 3 <: 0 P'-' - S 

157 1'!:' 7 E2~0023 U. N I O. J Q . 5 O. N 21 . o . N O, L z oo . 0 . C' l 
15 7?41 F:2 rl00 24 O. N 7 , Pl . 5 O, N 2 0 . 0.'1 0 , \1 IS O. J . s 
157 09 4 E2~001:>4 R O, N 7 . C?~ . o (l , N ;?7 . n. N O. L 2 00 . 2 . 0 
15 71 4'1 E2" t'0 1 1 O. N I O. G J.C, . 5 O. N 15 . v . N O. 'i 100 , 0 . 0 ' ! 
15 71 '53 E2ri 00 13 u . N I 0 . I " . 7 O. N Is . O. N 0 , \1 I co . 0 . ().\; 
15719 0 f2=> 00 12 O, N 7 . 1<. , 4 n . N 12 . Q , N O, N 100 . O. ON 
15719 2 <"2 " 00 64 X O, N I 0 . ? 1. 2 O. N ;?<. . (l , N, O, N z oo . C? . O 
l57C? Ol f2RC106 l O. N 7 , 1 4 . 3 O. N 1A . O. N 2 0 . 150 . O. ON 
1 s 7211 F2k C06 3 O. N I 0 . 20 . ?. I) , N ?4 . O. N 0 , '-l 2 00 , 3 . 0 
157?S I Ez ;;:.~o l4 O. N 7 . 15 . 1 O, N 14 . n . N O, N 100 . 0 . ()~: 
157?5 2 f.2 'l006 2 O, N 10 . ?2 . 7 () , N Z9 . O. N O, N I SO, 1. 5 
157 (1 9 7 F:2 .<00 21R Q, N 10 . ?4 . ? O. N 31. O. N O, N 100 , 0 . 0N 
15716'- F 2" 'J0 22 O. N 7. 17.6 O . N 30 . O. N 0 . \! 1 00 . o. o• 
157169 E'2ri0 02 1X o . N I 0 . 2? . 7 O. N C?S . o . N O, N I 0(1 . o . c~ 
l57 0d 4 E?."00 33 O. N l O. G 2 ~ . 2 O. N 27 . O. N 0 • ~ I IS O. 2 . 0 
1571 04 E2 :.l00J 4 O. N I 0 . 2c; . o O. N 33 . O, N O. N 2 00 . 2 · 0 
157179 F2 ,.,UU3 2 O, N I O. G 22 . 6 , 0 . N 33 . O, N O, N I SO , 1 . 5 
157?19 E2 ;>00 31 O. N 10 . G 21 . 5 O. N 33 . O. N 0 . \1 I SO , I . S 
1571 0 1 f2 :?0Q 41 0 , '1 7 . 14 , (1 O, N 14 , O. N O. N 15 0 . O. ON 
157162 E2'<00'- 4 O. N 10 . ?.1 . 9 O. N C?n . O. N O, N C? OO . ? . 0 
157174 F.2 F<u0 4J (J , N I O, 18 . I O. N l A. O, N O, N 300 . 2 . 0 
157176 E2 k00 42 f) , N 10 . 16 . 9 O, N 13 . O, N O, N ?. 00 . ? . o 

N 1:>7124 F2 rlC0 52 O. N 7. 2 0 . 2 O. N 23 . o . N O, N 1 0 0 . 1. 5 
0'\ 15717 3 E2R0 05 3 O. N 10 . 19 . 3 O. N 2 0 . Q, N O.N 200 . 1.5 0 1572 01\ E2;< 00 54 O. N 10 . 18 . 2 O. N 16 . o . N 2 0 . 200 . 1 . s 

157226 E2 ;<00 5 1 o . N 10 . 16 . 8 O, N 17 . O. N O. N 100 , 1. 5 



"" 
TA BLE 27 , -- ~E S I •lll llM - OS AGF. CCO NTI 'JUf.D ) 

La :l . NO, ~A M PL E B I PP I-I - S TOTAL 0 ORGNC C~ CRANT C% Cll 'l- -S coo % CO PP'~ - S Cl> PP 'I - C C:O: PP '"I -S 

1S7 ~ a 7 f2;J 002 3 o . N 0 . 30 o. nr o . o f< 0 . 00 2 0 , 49 O, N ' I. L O, N 
157?'-l f.2'> 00 24 O, N 0 . ?7 0 , 01-l o . o f\ 0 . 05 0 0 . 14 0 . '11 1.L O, N 
157 1S4 F2"0 064 R O, N 0 . 27 o. oH o. o lj o. soo 1 . 34 0 . " 1 . O. L 
15 7 J 4d ~ 2 ... (1 (\ 1 i I) , N 0 . 12 (1 . (\F, o. o f! 0 . 0'>0 o . 1'uL 0 , '1 l.L 0 , :>. 
b'll 5 3 f2 " U0 13 O. N 0 . 17 o . or< 0 . 0 H 0 . 0?0 0 . 1 OL 0 , '1 l.L O, N 
1571 91) E ?"C'O l ~ Q , N 0 . 15 O. Cl'i o. o f\ 0 . (10 2 0 . 1 OL O, 'll l.L 0 , '1 
1571 '72 E2 '1<l06 4 X O. N 0 . 4 6 o . ofl 0 , 0 H 0 . 5 00 I. 29 0 , \1 1 . O, N , ,: 
1572 0 1 E2-< Cl 06 1 Q, N 0 , ?4 o . oo 0 . 0 A 0 . 1 00 0 , 1R 0 . \j 1 . L O. N 
1::>7?11 F2R ()06 3 Q, N () , 02 (1 . 9 0 . 0 1 1. 'i0 0 3 . 6 3 (J, "' 2. 2 00 . 
15 7?51 E2 ;> 00 14 O, N Cl , 24 O. OH 0 . 0 B o . n?o 0 , 1 OL O, 'J l.L C. N 
157 25 2 f2 Rt•062 O.N 0 . 22 o . or< C) , O R 0 , 0 70 0 . 32 O. N 1 . L 0 , ' I 
1 57 ~9 7 E2RU0 21R O. N 0 . 37 o . oh o . o 8 0 . 0 J u 0 . 1 OL O. 'J l. L O, r>: 
15 7 1 ()4 r.2;.. no z2 o . N o . J1 0 . 01-1 O, C) R 0 . 0 10 0 . 1 OL 0 . \1 l . L O, N 
157 11>'1 r2'<Chl2 1X O, N 0 . 26 O. OH o , o B 0 , 0 10 0 . 1 OL O, N l.L . 0 . "' 
1 57~8 4 E2"'0 0J J O. N (1 , J B (1 . 08 0 . 0 B 0 . 100 0 . 38 0 .\! 1 . L 150 . 
1571 11 4 F2 kCJ034 (J , N ('1 , 22 O. OB 0 . 0 B 0 . 15 0 0 . 45 O. N J , · z oo . 
15 71 79 E2" 0ll 32 O, N 0 . 19 o. of' 0 . 0 H 0 . 030 (l , 10L Q, \J 1 . L . ., 0 , N 
1572 19 E2;..C 03 1 o . N 0 . ?5 Q, OR Q , (\ 13 0 . 020 0 . 10 L (l , N 1.L 0 . ,., 
l571 u l E2;.. 1J G41 o . N 0 . 12 O. OH 0 , 0 B 0 . (J 15 0 , 1 OL 0 , \J 1 o l O. N 
! 57162 E2P OQ 44 Q, N 0 . 17 o . os 0 . 0 H o . ooz 0 , 1 OL 0 , \J 1 . 3 0 11 . 
157174 E2 i-00 43 O. N o . 13 O. OP. 0 , 0 H 0 . 03 0 0 . 10L O , N 1 . !.. 2 1J il . 
157176 E2RCll42 Q, N 0 .1 6 o . o;; 0 . 0 R 0 . 030 0 . 1 OL O, "J l.L O. L 

N 
15 7 12'+ f2~005 2 O, N () , 24 0 , Of~ o . o f! 0 . 050 0 . 1 ~ Q, "J l.L O , N 

0\ 157173 E2'<0053 Q, N 0 . 29 0 . 06 0 , 0 H 0 . 020 0 , 1 OL O. N 1. L O, N 
1-' 15 72 08 E2 R005 4 Q,N 0 . 16 o . oA 0 , 0 B O. OJO 0 . 1 OL O. "J 1 . L O, N 

157228 E2 R00 5l O, N 0 ,27 o . oa 0 , 0 B 0,050 0 . 11 o. N l.L 0 . "'·' 
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