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Figure 1.

Illustrations

Map showing Llocalities from which -

samples of flint <clay, bauxite, and
related materials were supplied by
companies and individuals, The
locations of figures 2, 3, and 4, and
the location of other refractory clay
districts also are shown. See table 1
for Lithium analyses=====-==ccememeee=
Map showing localities in Pennsylvania
and Maryland from which samples of
flint <clay and associated sedimentary
rocks were collecteds, (See fig. 1.)
See table 2 for Llithium analyses of
all samples and table ) for
spectrographic analyses of selected
samples—====-m e e e - -
Mhap showing localities in eastern
Kentucky from which samples of flint
clay and associated sedimentary rocks
were collected. (See fig. 1.) See
table 3 for Llithium analyses of all
samples and table 5 for spectrographic
analyses of selected samples—===~====-
Map showing localities in east-central
Missouri from which samples of flint
clay and associated sedimentary rocks
were collected. (See fig. 1.) See
table & for Lithium analyses of all
samples and table 5 for spectrographic
analyses of selected samples-=---=-=-=---
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Lithium in flint clay, bauxite, related high-alumina
materials, and associated sedimentary rocks in the
United States--A preliminary survey
By
Harry A. Tcurtelot and Elizabeth F., Brenner-Tourtelot
Introduction

Potential great increase in the demand for Llithium
for wuse in batteries (Chiltenskas and others, 1976) and
for fusion power (Bogart, 1976), as well as for
conventional usess, caused the U.S. Geological Survey in
1974 to begin an intensive assessment of the lithium
resource gotential of sedimentary rocks. Much of the
sampling effort has been concentrated on evaporite-rich
playa sediments 1in the western United states and
volcanic-rich Llacustrine and fluviatile sedgimentary
sequences that are of Cenozoic age and that might
contain hectorite., a lithium-bearing smectite
(Brenner-Tourtelot and others., 1977, Vine and
Brenner-Tourtelot, 1977).

Spectrographic analyses of kaolinitic wunderclays
and associated shales from Pennsylvania showed that
these materials also commonly contain more than 100
parts per million (ppm) Llithium, This amount is large
compared to a generally accepted average abundance for
lithium in <clayey rocks of about 70 ppm (Heier and
Billings, 1972, p. 3-k-L). Some of the underclay
samples contain as much as 300 ppm Lithium. The flint
clay from Clearfield Count, PA, in the National Bureau
of Standards, standard sample no. 97 contained almost
1,100 ppm Llithium (National Bureau of Standards.,
1951,1955). These data led to a preliminary sampling
of flint clays in western Pennsylvania which yielded
several samples containing about 900 ppm lithium and
one containing 1,400 ppm (H. A. Tourtelot and Meier,
1976).

Consequently, samples of kaolinite and other
high-alumina materials were solicited from <colleagues
and companies. In additions, working and abandoned clay
pits, company stock piless, and outcrops were sampled in
the refractory clay districts of Pennsylvania,
Kentucky, and Missouri. The resulting body of data.,
although obviously incomplete with respect to all the
refractory clay districts in the United States (fig.



1), gives an overview of the occurrence of Llithium in

flint c¢clay, bauxite, related high-alumina materials.,
and associated sedimentary rocks that 1s wuseful 1in
assessing the potential of such rocks as a Llithium
resource.

The analyses are presented here to provide the
basis for discussion of the occurrence of Llithium in
these rocks in a3 paper of the same title to be
presented at "LI-77," a Symposium on Lithium Needs and
Resources, This symposiums, the second devoted to
Lithium (Vine, 1976), 1is to be held at the Corning
Glass Centers, Cornings, NY, in October 1977 under the
joint sponsorship of the Corning Glass Works and the
UsS. Geclogical Survey.

Data

The Lithium analysess, rock ~descriptions., and
localities for all samples are presented in tables 1
thgough 4. Table 1 lists samples of flint clay.,
bauxite, and

related high-alumina materials supplied by colleagues
and companies. Most of the samples represent deposits
currently being worked;, others come from deposits
previously worked but now abandoned, and some come from
outcropse. Location data on the samples in table 1 are
those that accompanied the samples and are very
generalized. Tables 2, 3, and 4 report data on samples
collected by Ho A. Tourtelot in Pennsylvania, Kentuckys
and Missourir respectively.

- an - - o o G- . WP Cm > m =S - G mS m ES ES M Gm P ES M ES W S G S S G S D S O G S e e S GD G m e S e W - W = -

Tables 2, 3, and 4 and figures 2, 3, and 4 near here
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Rock descriptions of all samples in tables 2, 3,
and &4 are based on field examinations supplemented by
hand-lens observations in the laboratory on dry. clean,
broken, or sawed surfaces. Locations of samples are
given in terms of the Universal Transverse Mercator
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location of other refractory clay districts also are shown, See

fotle 1 for 1ithium anelyses,



114S 30 syeadls ULyl suted

022 608 2-280) U023 zlejudubes; sAeab sLe)d 3JuLy g
ogtL €69 1=-280) Apues pue £35S <4Aeub yaep s4e1)
*0) 533403

$ «30J)3Y UIINY g Y ‘IVLW YI3J) Y20y

03 ¢*0) o1qangd
wdIIPUNIB, *s33)13d A3tuapLs sutey
L2 669 2-1611 =U03 24246 pue Aed4b ysiusaadb <4ey)
09l L6Y t=-1671 wAB13 3310e7, 24046 “4Le1)
. 0y
9 $§3440100J}3Y U3IJD °d Y sIue)d SLJ440Y
A1 *0) ApunJy
oSt (39 2-£6HO Ae)}d uoisyyan ‘Aeub s4Ley)
099 90¢ L=-S$6HO Aesb ¢4hey)
°0) Sa44033045dY UIIJNY 4
€ ZHO “114H A0 24213 UL} 311tA030L3S
HO ¢*0) 01043g
w3} p3J4 | cON,

oty (414 2=26PN ¢pd1330wW uadJb pue paJs “4Ley)
WUt} L oN, "
osi S6%  L=24FN =3uduwBeyy sa3pyn 03 Ledb Iyt c4ey)
*0) $3L40)
2 =J8J4}33Y UIIIY °*d v ¢rN s3bpLigpoonp
FN 2°0) x3531ppin
£ 96% 8(-0401 $N0JJedtW pue Apues A43A s4e))
paJakey
< 206 vi=-06a1 1eyMawos s4Aeab yspuued IybiL) “4ey)
[ *0) $94J033RJUBIY UIIIY °d ‘Y Q] “KoJ)
%304 Snoaubyi paledbaluy
99 90¢ 6843 -5(Pp 3Q O} sSwads sApues AaaAa 24e))
*0) $34401
l =284}y UR3J9 °*d "V ¢ql “4A11) yeley

Ql “°93) yeley

(uady JaquwnN  JaqunyN  Jaquny
wnLyIsy *qen P13t dey $9)1Cwes pue $3}3Iye309y

C°SvyW AQ sJaqunu A4038J40QR) puURl 970) AQ PIpPIAIJIC 4@ SI3quNU pIaL}
JIYI0 11V °dvW AQ papadasd aae suaquhu AJolJeuoQe) spuels LIyl se 233)1dx0d due
0) “4°0) O0)Qand “auiw yeRINIG ay) wOoJ} SIjdwes Iy} JO} S$JIQUWNAVU PIAL] °*pPIIedpul
satuedwos ayl Aq paj1ddns dsam sIjdwes JAYI0 Y}y  °*HYW AGq pPIpIdIsd Jue  ssIqunu
AJojesoqey ¢0) “£J3AUIQ ¢Aaauns 1e21601099 *S N “1)1eH °*@ *¥ AQ pajidcns auam
epuels A3yl s 233\1dWOI 4@ YILYM “3SI3QWNAU PIAL} 9 YIEM YO  “SILIUNO)  UOSULYLM
pue sb66im)] wou} saydues *d¥W  AQ papadaJsd  3ue  sJ3Qunu AJoJeJOQR) )9-Hl=
£G Pax{}yns e SJIQUAU PIAL} IAYIO 11V “99-HI -9 U} Se ‘99-Hlf- AQ Ppaxijyns
248 9| ©03 Q9L WOJ} PUB 49 03I (9 WOJ) $JIQUNU PIIL3 *Idwes I)OYM Iyl woJ}
paleJedas UOLIJIRJ} 21 JIIIWOJILW-y~UBYI-SSI) IYy3I JU3SIJdaJ y up Burpua ssaqunu
PISL) Yiim sayduwes SUOLIRWJO U} JAYIINS JO} €941 “URWIIISOH 335 YA “u0lsSay
vAkanang 18323601039 °S °N)  YURWJIIISOH °*M °f AQ pai)ddns yqd ¢SILIuno) 1assauwos
pue 23334ey woJy sajduwes 4y AQ sJsaqunu LJojeyoqe) Ayl pue yysli 4LQ pipadradsc
24e s31dwes 3SIYY JO} SJIQWNU PIIL} Ayl “HY “%20y 211347 “uU0yssiwwo) Yedryboyoag
sesuBXJY “3uU03S *9 s3jJey) 4AQ pajy1ddns sesueyay wWOJ) s dwes °*SJIYIo0 )Y€ JO}
Japdy *"7 vy AQq pue $3\1Cdwes SeSURRJY 9dY) JOJ $50) ) Auew AQ spoyladw uOLldsOsqe
Jpwole  yipA  Ipew  S3sA euw  wnpylp *2 54} uO umOys aJe® Ydiym ;0 SUOL3IRIO)
9y} s@jueA)j4Asuuag woJy asOyy 1daIx9 sajdwes ))e jo wuvojIedI0) 4oy | °Byy  9as)

prT—

$SIVIT SAS{IVA WoJj S1ejJoieu eujunie~ysrg

PIICIIVTRGUT T VAT NAUG TVAeYd Ju 1§ 0  sajdues” o sasAjeue wnyyigl | 3qevi




2¢ 929 8 SUP1 1018443 K)1a5Je09 433 4uaks

0l¢ [ Y4} eg AeJsB ysimo1194 ¢ecaOpana
061t L X3 ] ' v 9| *995 °*pIInIxII-dljuesd viyyrneg
X2 €LY 39 JtjtuLyoey “ajtxneg
0%L 2L 89 AeJb ysippas <¢33ixneg
06 X% v9 : 3jtxneg
69 0% :19 VS YIPA PappaqQualut saipyn s4Ley)
0s 697 vs 313tubBty ¢Kesb xuep sa)eysg

wd1OH dtileH,

2 £0) wWhUWN)Y BOIY “IUtw || 33§
88 89y 0y 2435010 AJaA rAheub ¢4Ley)
02 299 vy AR4b ysSimOY13& vAey)
s2t 999 < (3ltxneg
87 97 a2 JL3Ldapis s4Ley)
ogt 797 v2 d13se)d “a3iym ¢hey)
0Lz €9 ol d13txneq 74e1)
002 297 ey 23tyn s4ey)

2 "0) WNULWAY ROy s3UiE yi UOLIIIS PO
¥v 003 aupyes

LS £0S  2-%6%L WA3INP yBry ¢4Le)d Ka3eq, *Lesb shey)
79 . 20§ L=26X%x1 wh®13 £33e7, *4Ledd sLey)
$at403zeay
9 Y UINJIY °d °v “ed40 sbujads Inycng
X1 ¢°0) sutydoy
oge (A Zis aceGPucs
062 ysY tis wecOPoew
092 ' 857 0Ls Apues AJ3A s/he)d utly
00¢ €Y 6S cav0Dcua
062 28" 2 [STRR- ] - PR
02¢% (4} LS wewOPeme
0z¢ €Sy 9s cemOPewe
00¢ 7Y [43 wewOPoaw
Sig 1% L Apues pu® £3)4S 7ec-OPeca
S0¢g 27 £S Y. Y
1344 1% 2s “eeOPeua
oo0g (X4 %3 A111s ekeaB sheyd 3utyy
SU} 9 JUISIJdIJ s duwes 234d yinog
Apues
Sy LY OLN A4an 2Av4B ysyumouq xuep “Le1d ULy
§22 £eY 6N Apues sLesb yaep ¢4®13 ULy
§e¢ 98y 8N OPPY. Y. PN
09¢ 2¢Yy N jejudwbesy A31346L1S 4ucw0pena
0¢ [ 2% 2NN N weeOfeow
S9¢ 0sYy SN weelleaw
24n313e4} 1€pio
ove 999 7N =4ouU0d payJew sey ¢s4Aesb ¢Aeyd vy
0¢e 3% €N . BRI Y. P
[ %Y €9 eN AJa3ut1ds £11461)15 2wcelPena
0s¢ 89% LN Aedb sKeyd Jutyy
SUL 9 JUuIsIudad sajdues 23td YlJoN
$ *0) $914032€u33Y 1RIIUIYH “IUiu yelnag

Juod- Q) 2°0) 01Qanyg
(wdd)y JOQuUNN  JIQquNN JIQUNN
WNEYIET °qe? P1944 dey $d)1dues pue say3pred07

PINUL JUOd~=53]€3S
STOTITA wod) STUFIS VU FUTUNTUSUBYY PO SUYs T Puv 73T AT 7A¢ YD SUTYS 30 SOTAUEE 0 $3SATeUe wnjqIil  °1 316vi




0%g 0Ls 0g Aey2 2434uby pue Ley)
usaAley JBIU

e €°0) 3111 PUR 3OLug UIIAYEY ‘110 Le))
78 60§ 862 35 v Jaddn 2434uby) A13ded vAeub s4Ley)
o0&t 80§ vé2 3} 2 d9m0)  fheub cheys
2 UJIAYeW 2°0) yIi4g Fwdy 43t8 Le))
d11xneq bupdysapun
82 20§ 82 210YS A33J) 54231404 r4AeJb <djeys
. jued eItJauy
y) 30 *0) wnuUWN)ly 03 JueJIus JeaN
4 90¢ TR WeUlJNS woJj Iyirneg
9 (111 92 ed5Leulf woJy dlixneg
4 90$ §2 eueAng woJ) aitxnag
*0) $)1e134 SpyoOU
2 A3y 73140 %2015 ¢s31311€20) ubiraJoy
oL £0$ 892 w?P@IB-yBiy, ¢n0Y1134 s33i1xneg
82 208 V92 woPpRIBaybiy, 213110540 24Lesb <a3ixneg
4 4°0) S} SPIOUASY “21-0d td
duoz 9txneq
02t 10$ €2 UL B3Je Y2tJ-JnjIns wosy s3}txneg
. dUOZ d3¥ixneq
[ X2 00s 22 UL SUOL32J9U0D 23LJ4aPLS-AE))
WIS 54y,
s01L 667 1 X4 2A9ARYd 313410510 sLeub s33ixneg
091 T 86 vie 3131se)1dudu sAesd s4Aey)
S 269 02 d1ypxneq U} pappaquad at3tubyL) spooy
L *0) SIPIIW SPIOUAIY sL-HY IMd
oe¢t 967 -1} Jt3yessuoibuor ralixneg
oglt S6% gt d134ubyy 2s4ey)
092 9269 astl Ae)> dtitxneg
0g2 €69 Vit Ae1d dtitxneg
4 *0) $1@3ay SPIOUAIY 31d 22 isapm
(i) 269 9L Jrjtutyoey ¢4A23)
2¢ 169 asi Apues s4eub sfLey)
02t 067 Vst Aedb <4ey)
88 68Y . 1 ARJ4b ystuadadb rKey)
09t 887 €L Aeys dt13itxneg
L9 487 8¢t . EA- LIV R ET J- 2N
oL 989 Vel 2iLxneg
3 °0) s1e3194 SP1oukaY “29-3 Itd
29 S8y 2t s5upypel woJ; sumoJg “pny
s2 98 It wew0Puee
99 £8Y .8t sitxneg
09¢ - 28% Vil dpdpurloey LJaA sLesb sa3ixneg
S 189 ol 2134uby) v4Le)2 pue pues
¢ °0) WNULWNIY ROJIY “autw |2 °*23S mayN
09¢ 0gy a6 231U 0By “231yM ‘a3lixneg
09 647 )6 Aakeyd +Lesb <s53ixneg
22 849 86 AeJsb ysimoy13& “33ixneg
2Y Ll vé pdey AJIA ¢d513110810 ¢Aedb +s33ixneg
2 *0) wWNUiwWN)y BOIIY “auiw (2 °*33§

JU0d- Yy “°0) vy e
(wdd) . JIQqunN JIQUNN Jaquny
WNEYIET *qen PY®}Jd dey $d1dues pur $3;341e307

) TPenuU§3U0I-=393033
nﬁd4uda1eduq|d4d«quHda|dqHﬂaqqnauddlddddqwqtddqlquv.n:np\»oﬂouchV*oaane-»youomx..c-e:vcu*g..m4m<~




02t €96 29 3 2 K314 CauLy) c4e))

(1} 74 ££S 19 13 2 23U 4hey)
o6t 09§ 09 33 2 Uty v4ey)
2 I331 6 P3) 2 23t1se)d sLe))
094 82§ 8s 332 13Uty dhey)
0zt 92¢ Vs $4333W0JILW 9 > ‘eveOPewe
oSt 62S 'X9 33 2 23Ul 44e)
22 618 vos §4333wW0JItW 9 > ¢eweclPeww
[e}] (341 9 14 2 23Vis-tuds 44ey)
8 2¢€S v§s §J919W0IItW 9 > ‘wvulPe--
L9 29 111 34 9°f ¢===0p=--=
00t 22§ 98 34 9°L 2313seyd s4ey)
IH (0L °20) urRwJIIIsSOH) AeY) Jeal)og
Yd ¢°0) di1lakey
99 80§ $=987V €021V XxSe< 93ixneg
F3Y 2Ls 9981V €021V X5 9.=-69¢91ixneg
09 269 £=98V €02V %8°89-2°9¢ 3iixneg
96 L0sS 2=98v €021V X6°L6~-08 :31txneg
22 867 1=98v s €021V X0S5-E°0% 9314M curjoey
*0) S3L301%02} 3y UIJY
(X3 *d °V ‘1Y vsejeyn3 ¢9140 %3203s JuRld
Iy *0) Jnoguieg
29 Y49 €9 uiioey
oL *03 UiloeX 140d33s4 ¢31d Key)
67 92s t9 , dt11y081d sutyoey
$34J039J0GeT Yd2JeISIY °*0) uilyoey
ot 340033434 4O ISINYIJOU tw ¢ do4I3NnY
¥9 “4°0) UOSULIY)IA
ogt 1141 99 uijoey
é *GJ0) JIGNH W *f ‘8¢ °ON SULW
98 - Y41 s9 utjoex
. [ d30) J3QNH °W °f ‘0§ °*ON duiM
o7t 00S  1=-88vV9 30 73Ipym ySR0Y194 suijoRy
. . *0) $31403
. é «d9J33Y UIIJI9 4 *y vAjsadoud acuoyy
¥y ¢°0) sE6im)
0se 01s  1=$87V wk®13 ®A0DPJI0), 24eJb ysiumouq c4el)

[] 3440300043y UL °g °*y “A1Jadosd pady
Iy 4°0) Jsxyepn

L9 Sts 141 2A0QR Uyl Japusey AR45 sAel)
16 218, vee Aedss <Ke1)
“0) SIL40IIe. Iy UIIJYD

Fa °d "V s31)1i1ApJrApoOm JsRIU 110 Le))
S €1$ 82¢ sI1npou 33ixnegd
62 t4%1 vag sitxneg

) 2 g¢¢ AenybiH *x4v Buole d1td y203$
Sti 1Ls [+ 91tub}) yipm pappaqualuy s4ey)
910K 3n18 P10 4RIV :°0)

2 $9}4032Q@J 3y UIIJD °d °y ‘1td Ke))

dy %07 pAseind
(wdd) JIQuUNN  JIQuAN JIQuUnN
wnyIL *qe") P19t dey ' s3)dwes pur 5343410200

PINnuUL Juod--S3303S
SNOLJEA WOJ) $10)J030W RULWNIE=UBLY Paiv)aJs pue ¢a3ixneq 7412 JUL)) )0 saydues jo sasdjeue wniyyy | 378vL-




027
09¢
0¢s
06g

00¢
0l
091
£6
ozt
88

0s
b %4
08t
0zt
027
067

€28
418
02¢
$2s

9¢$
12$
9¢s
0gs
y2s
9tLs

1331
298
(339
228
8is
8¢S

vori
071
Vivl
t2i

¢
£
vag
k2%
vseg
(31

vé9
69
v89
89
veo
L9

(L]

£H

ZH

$J3I3W0IILW 9> ‘enelPees
34 9 23tise)d sLey)
$JI9WO0JILY 9) favelPuwa
4L 2IUL)jruds sLe))
(Lvd9201 s18nd3

$¢% °30) uRWJIAISOH) AB1d 3)tAanooJdg .
1} L 2e=e0Pec-
LY RIS F RN A B!
$J339W0JILW 9) ¢eawlPena
3L f3ULY c4Ley)
$J3I3W0JIILW 9> ¢ecelOPenn
33 | 2ot31seYd “4Ley)

{SS ®30) URWJIIISOH) Le)) uoiJe))
$J339W0JILW 9) ¢wewlPwew
33 | fatiseyd «Ley)
$43J3W0JD W 9) YewalPewn
1) 9 236} v4ey)
$§4933U0UOIW 93 4ecnlfeca
3} € 23U pLwas sLey)
(L€
°30) URWJIISOH) Aev3)) BujuueddLx Janoy
Vd v°0) 13sJauo0s

L LR LT e L e L T N L T T P T Ty

(wdd)y
UnpuIE

Jaqunn

*qey

Jaquny
P19t

Jaquny
dey

$9)dwes pue $3333)1¢207

FIAUTIUBT==33 73T

‘SN0 JEA WOJ) S1E}JO3CU QUjUNIC=yBjY PaIe)ad pue va3jxneq ¢A€13 3UL1) 30 $9)0Wes ;0 sosA)eue wnyyIsd *“1 318v4



00¢% %St =92 A1ysey 03 Aayey} ¢4ey)

0se 280 g€-92 r1e3usubesy s4Le1d i)y
92 S¢0 2=72 2l1Lym sauorspues
007 sl =92 Ae1d utyy
Aey1d UL}y pue jeo0d
098 Stl Vi-22 UIINIIQ S3LY 24A13%ey ¢%x2e]1qQ ¢Ley)
: $3ta01
€45869 £9ES%7% Bangsiaying < «20J)3y Jay)eM-uOSIQUEH “1td J3u33Q
Vd 4°0) P13tj4e3))
02% 9490 gl-2¢ Aey13 utyy
002 g2C LL=-2¢ Apues AJaa “4Ae1d juily
c2z 9¢€0 9i-2¢ ceelPeme
oLz 82GC sL-2¢ ~nelPowe
091 450 7L-2¢ Vejuawbed) L134ed 4e-vOpecw
09§ £62 £1-2¢ Apues A}1IYEL)S 4em-OPe-e
0s2tL 620 21-2¢ Aeys luiyy
ote s$S0 LL-2¢% snossedtw A11yhiys ¢Keys Juiy g
091 . £€¢0 0t-2¢ Apues AJ4on “4Aeyd ULy
096 £6C 6~2¢ 3131100 v4e)1) utld
06¢ 1S0 g-2¢ Ae1d wut)yg
paxtwaaut
0stL [$11] 1=2¢ AlauLy ¢4e1d Juil) pue I3tledy
0¢2 250 9=2¢ Jejuawbed) ¢£)1354€CSewclPonn
061 0g0 §=2§ Apues ssnoasedtw AJAA s4Ae)1d UL 4
xtJlew Aeyd-3uL)} sey
0st [490] 9-2¢ ssnoadedtw spautesb-3uLp sauo0lspues
0stL €S0 g£-2¢ Ae13 juLyy
- 0zL 850 2-2¢ xtJjew Aeyd-jut)y sey {---0p---
’ 69 9¢0 1-2¢ snoasesilw ¢pautesb-aur; sauoisoues
005599 00085S» 8114A%0048 2 pauorueqe s3i1d 1)iaup
Vd “°0) uosJajjer
06l 890 oL~¢€¢ 31npou 3Jocsetq
xXLileuw
038 s2C 6-¢¢ Ae12-3utlp sey s43jeys “3uU03ISIVLS
0Ls 190 8-¢€¢ tejuawbed) 23131100 v4eyd ULy
a3tJ3pLs sutejuos
065§ 220 l-€¢ Z1ejuswbesy 22111100 24e1d Uiy
1e3udw
00% 1€0 9-¢¢ -Bedy A1x210dwo0d 3134100 413 UL 4
Swid
0% 220 S-£¢ padaire aaey sjuauwbesy 24eyd ULy
03¢ 220 v-£8 Ae1s upy;
0¢g s%0 £~C¢ W3 Q| 31PPlWwwel0can
0gg 6490 2-¢¢ Wl Q| 4900Necc0powa
0i¢ - 250 l-g¢ 31314100 #4813 ULy
000£€9 0005267 6anghay - L paucpuese #31d 513293
¥d 4°0) udidey)
3se3 Y3JON (uda) JAQUNAN  JAGQuNnN  JaQunpy
PL4Y dL413NW 31b6ueJpeny wniyey °qeq pYaLy aen S3)1dwes pue s3LIpied09

£ Sy AQ papadaJsd ase ssaqunu Cuolesoqe “puerdsey woJ) sajdues 4O} QWOL0L PuR BLUBAlASUUI4 wo4) SI)dues

40} Vd9.01 AQ P3padasd 3ue sJaqunu paty  °*saanbiy prJab Jaylo Iyl U2yl 3S1d340 $S3) 3.0 AJIUaNbIsSUOd pue (030705271
30 31eds @ e sdew 23463pez WOJ) PIALJIIP IJ3M SJIQUNU By} “S0J3Z 2J0W JO OMI UL PuUI s3Jnbiy prub Ise3j.pue y3IJoN
y30Q dJaym *sdew d1ycesb60d0) 9y U0 uUMOYS w3IISAS PLJ4D J01€IJ3Y ISJIASURJ) JeSJUIALUN JIJ3U-GO0L IYI O) SJI4
Pt4b o143y *sdew ajbuespendb Ijnuilwe2/L / 30 3sSCyl ase Sauveu A\buespeng QgL AINf UL 101334N0L Yy *H 4A§ D2
«3231)03 $310WRS  *J3LaW *7 Y AQ SPOYIIW UOLICJOSQR JLWOIE YILM IPRW SISATRUR WNLYIPT "SUOLIBIOY 403 2 *Byy 33§)

PURIAICY PuUe @TUTAJASUUIY wody sieyd

'€ TAEYSTIUTY 0 sajduwes T o s9sAYeue wnyqITY *2 3Vavy




L IR
09t
09¢

029
LAY

og2
0L2
0se
0.8
182669 00S§€7S% yded 3304113
027
oge
097
89
0s»
002
. 0s¢

0s”
0gs
082
0st

€92669 8£997SY [FLITPETRLY]
0071

002t

€
0s0e
082
7L
0$24

00914
ooet
os2t
o0st
042
067
09
osot
0S8L02 £1L299SY yded 3304113
o¢g
061
084
(1%
062

141

B T R e R D R Y L LT T T P Y Y P T

ise3 Y3JON (udd)
PLd9 34419y 36uedpenpy wn iyl i

€20
0st

$20
950

€20
790
660
8ClL

%80
0%l
621
280
LSt
£CtL
9L

6%t
261
21
624

2¢0
290

9.0
720
620
£t
it

650
060
160
2.0
SSt
2Ct
160
9Lt

6CL
oct
bil
£t
SEt

X4

JoqunN
*qeq

2-vie
1-v22

§-22
vy-22

=22
g-22
2-42
L-22

g-vaz
2-vee
L-vee
¢=22
9~-22
§=-22
gv-22

v9-22
g-22
2-22
1=22

64-92
82-92

LL-92
aL2-92
JLe-92
9-92
§-92

7-92
£-92
2-92
3t-92
aL-92
=92
aL-92
vi-92

2-v72
aL-vHe
dL-v%2
8L-v72
vi-v72

s=%2

Jaquny
PYIat3

vd

9

$

®
9

J9qunpn
dey

e JA0QR ueyy Japaey s4Aedb *Ley)
3t3se1d «4Aedb ¢4Ley)
43114ASUIAIN) 23URYID QDYVYN 3@ 211032038
yejuswbedy £A33yBLys Ljuo 4Ley1d vy
231144Ad YInuw SULPIUODD ‘ceuOPewe
Sa1naayds 33lJs3pls suteIuod
¢1edudwbea) Jeymawos +4eyd utLyy
Aesb ¢Aeys uty g
AeJab yiep Aaaa 4Keyd uLy 4
y2ey1q “4Aeyd wuild
$34J403004 3y UEBILIGLY YIJCON 23 1C SN
P3Q w 9°0 30 PJ4LYy) a3ddn s4e)I UL}
-PQ w 9°0 40 PJLYI IpPiw LRI IULYS
Paq w 9°0 30 patyl Jam0) 4Ae1Y UL
1e0)
SNOJJIeuoqled <Aesb yJep ¢ajeys
xtalew Aeyd2~3ul]y sey ¢auolspueg
PeQ W 9°(0 30 jley JICAN (wwalPeca
Pagq w 9°0 40 jiey
Jon0Y zApues AJIybiLys c4Leyd Uiy g
ey
anisseu ¢4e)
14 4IPS PIATLPLXO SULRIUOI 241 ULl
§31401
=J0J}aY JaxyjemM~uOSIQIeH “310 Q4O ydiey
9%231d JSYloUe (wwiODuwma
Jynpou 3J00seLp
30 ButJ J4d3no 03 Butasaype g4Le1d U4
d1npou
40 lJed 1eJ4lUdd snoJ0d ¢asodsetq
aynpou 30 Buis Js33n0 sau0g8setg
d)Npou ;0 buid Js3uuLl ras0dserq
A311s <Aeud yaep ss)eys
A31ts £A1145¢L)15 ¢eccOPuaa
Js0dserp
sugeIuod pue Adxe1; A13ybi1s fecaCPeva
Aeyd 1uid
2)Npou Sao0dseLp punoue 4Ae1d ULy
snoajlesiw <Keyd jutyy
2j4s0weyd suteluod g4eyd jutyy
[UPpRY .7 Yopue
Jeluauwbedsy Ay13ued <Leyd uiyg
Jodsetp SULRIUOD suRINURJIB vA2Yd ULy
$34403202 )3y uURILJIIWY YISON “3td Jow3dQ
1)0s <Ley)
[RPNpRY. 7. JUpupN
ceeOPeaw
. [RpSpEY -7 JUpEpS
jeiudwbeay ¢4Aeyd 1wy .
dULW J40; 9)1d%xJ01S
xialew
Ae)3.lut)} sey g4Qqge)s favolscues
*3U02. 310 232393
U033~ yd “4°0) Pt} Jed))

sa)1dwes pue Sai3tjedon

PINUTIUGI--PUCIAJTE pUe CLUPATASUUSY WOJJ $1eJITPT pIjeyad pue AeYd JU(]) ;O sajdues jo0 sesdAjeue whAtyItl °¢ 316vd

10



§< (x4} 2=¢L - snQededtw ¢AesB yJep rajeys

- 28 31} t=21 SN0Jdedlw #xde)q ¢31eys
005129y C€O0L86? uoljuedas I T . 31xa UOJUeIIS 1eJIUID 7g]
¥d ¢°0) euueneydeq
0st 9¢C L-52 A3)ts s4eab ¢3yeys
[} % L0 9=-S2 A1e0d ¢xd2e3)q va1eys
1ejueu
0001 2214 €9-62 =Bou}) A)3Ja0d ¢Leab yaep s4Le)1d Juily
0012 Celt V9§ jeluawbed; Ajasaeds ¢yde)q s4Ley1d Uiy
0g9 &¢ ig-62 [P 7 P
066 9¢C 3g-62 3LWY3I0Q suteIuod 24eyd Jully
001t £¢C ag-Se Y P
00t 9¢6¢C Jg-62 JRPHORY..Y. P
00te 2l EC-92 [T Y Jp
008t 612 vE-Se . 1e3uauwbesy sydey1q s4eyd tuyyy
02 CsC 2-62 . Y. Y. P
2lt4apLs
08¢ 9CL 1-62 pue 3JodseLp supeIUOd g4Le1d ULy
8€9922 (0002867 ISIAYIJCN pJenoOl 24 1td uny uiAy
' ¥d ¢°0) uolupy)d
67 24C £-§2 103 yieauaq SIL) %%2e1Q “a)eys
00t 2¢C 2-82 Aeysaapun
96 960 1-82 Aesb +3u01s3its
8C9222L  SALYSY we=0pe-a bt 4404 A3)10A Jeau 1nd peos (gl
072 250 vée Aesb xuep 7sajeys
L8 c<o 2-62 Aesb antylo sayjeys
A
8€6122 8856795 S$1Y1 4K $33u0239 ot «MByS 3% abpiJq 0 3seayiInos 1nd peoy
72 24%C 2-C¢ Aaxey) ¢4e.b aarjo sajeys
P23 (19 vi-C¢ PN Y .
082 65C 9-C¢ Aoxe)} 74eJb ¢ayeys
062 24C v9=-C¢ AesB Nisep AuoAa ¢3)eys
02 8¢C §-C¢ Ayyoey sAesb yaep s31eys
06l L4C v§-G¢ $N033eu0Qued s4LeJdb xJep “3)eys
099 csc 9-C¢ RO . T P
a0s$ 64C g£-C§ weeOPecea
082 25C 2-0¢ 3305 7Aeub yaep eijeys
76 G0 L=Cg pley Aian s4kesb xiep ¢sieys
$2681L2 0599759 cenlpene 6 3}X9 pYatjdea)) 1sea “sind pecd (gl
02t 960 39 Adyeys ¢ 4eyd uiryy
vd ‘p1atjaeay)
L9982 S26%798Y Plagjaedy 8 ¢AJB3awd) 3SUJ4I))4H MO1IG 33098
98 g¢cC 2-€2 Aeasb yJep faudiIsSILS
59 sCL 9-£2 P3Ig J3d2Jaw fwd Gt 43an0) rje0)
0zt sc¢l [T ¥4 snoadeuoqJded AJaA 7 4e)d Jul)y
0o : g2 9-¢2 Kkauoq <1e0)
056 291 g£-52 Ayyoey 7Aeub <shey)
0972 L2 2-€¢ snoddedtw v4Aesb xJsep Zajeys
osti 251 L-€£2 Jejusdwbedy Ayised sKLeyd juiyy
$3140)
£18969 gl2gysy 64ncsdaying ¢ 30433y Jsaxrem-uosiqieyd 231d uny 1138
oLg il =922 sLise)d s4Lesd s4ey)
€9 tsC f-ve2 Aokeyd <9uonispues
“3U03- yd ¢°0) P134}I0ND
ise3 YIJON (wdd) JAGUFN  JIQUNN  JIQuUANN
PEIY dpa3ay 3j16usipery wniyy 9 *qEn PIs Y4 dey $3jdyes pue sSajytre’r0n

PoULIUOS-=PU@ ATV} PUT CJUPATASUUIY WoJI} siejisieod paiuled Pue ARYI JUTYF 0 $3Y0ues 0 $asAyeue whTydIy Y *2 318Vl

I\



008829

0o0s18¢

00686¢

00666€

008s8¢

$25h1 9y

0C0g6Y?

00580657

00020¢"%

£L7915”

000207 006605Y

00s¢0”

00L0€”

0S%61L%

§225LY

§2062%
0090%%

0ogoLsy

goszzzy

£129€SY

8828ESY

0059957
§25825Y

#314Adoryo

3A049 dupy

PP T, P

3111453304
pueyysy
eemOPeca

d114A831304

Bujuoyenbsay

[ERRONY. ¥ Y

uvola)zey

1se3 dJaeg-SIN) LN

e20AY

Sy
0€g
9

29

64
L0
06t
Sé

119

92
€9

18

022
16

19
L2
[ 1
St
2
22

6
2z

94
gog

09t

8£l
Sél
sa2
21

9c2

134}
S8l

oLt
924
8¢0
29t

v¢l
261
2¢0
¢l
20t
L2t

202
34

St
£l

261

-1t
€=t
2-11
=il

St

7L

4}

=94
€=91
2-91
1-9¢

$2

92

€2

22

L2

02

61l

gl

it

9L

St
71

Aedb jaep ¢ou03ISILS
T Aesb +sLey)
Poq w ¢*{ }O0 }1BY JI0AN feweOPew--
Paq W C°L 30 jyey J3m0) 24AesE ¢Ley)
$14doLyQ 3e 3Ind peoJ)tey
Vd 7°0) 331134ey
snoasedrw Kian ¢Leyb jJsep ¢ayeys
3utAey 40 YlJou u | 48]
pPaq yilowwey “d3tdresyiue sy1eds)
poJ4eIYS “3y2P1Q “31eys
snoasestw AJaa «Kkeub <auoyspues
s3uauw
-60J) Jue1d AUy SULRIUOD (wceOP-wue
pJey s4Aelb xiep vauoisdey)
®°0) altJesyluy Burpeay 2110 31} LASIPRY
Aaxeys
/paseays ‘paey sAesb xaep +s31e4s
Akedb xyaep s3u03IsSILS
Aed6 yaep ¢3yeys
SULaA ZrJend Agq a3 24ed4b yuep s33yeys
Jte1)
*3S puU®R 3)11AS110d UIINIAQ |9 Lemybiy
¥d 4°0) 11ix14ny3s
Aaxey ) 7xd2e1qQ c3jeys
eL)eJdlua) 3O yinos 3Isnf 31td pavopueqy
Vd 7°0) et3umo)
y2e1q ¢3yeys
*0) dltdedyluy Buipedy ‘soutu Jte)) *as ¢
32e1q sajeys
*0) 31ja2eJyruy Butpeay 4310 pauvopueqy
Vd “°0) 11:x14nyas
R 3
¥reyg seyeys
Aajeys 7s;ye0)
y3e)q sajeys
Buiuoy
-enbsay ;o 31sesyinos 1td 30 IPLs yluoN
¥d 4°0) uvoquey
paq as0JWlJd “493tdeJdylue ¢1e0)
snoadedtu AJaa vAeusb <3u03spues
paJeays ¢Aesb xuep s3yeys
7wl O J43M0Y) “3ltlresylue ¢y e0)
Apues ¢Aesb xyaed ¢3jeys
paseays spauey ¢Kesb ¢331eys
910AJIQ3 “°0) 1€0) H«f “3VUtw I)eA.3q3
paq yIng “43itdredyive +)1eo0)
P99 1e03 33ng mo}aq 3jeys
oppar “°0) 100) H-f #3td 33treasyrue ¢gpr
$N0sJedtw LJ3A s4esb yuep s3uolspues
A1e03 ssnoadedtw 7yd2e1q <ajeys
Jsaeg
«Sajx1im a6p3 1sed e 31d PO e dung
snoasedtuw 7x3e)1q “ajeys
3% d1S00K 40 yIJOU Lw G0 ‘18]
¥d 7°0) audaznq

- or o = o 0 O Or P S PP P D D D R P P B T Y R W D B G % P D D e T D P T e e R T D P 4 A B o G B i B0 B B0 5 e e B e W e G e G G G

1se3

yidon

‘PE49 2La35u

#18uespeny

(wdd)
MITEIRS |

daquny
*qen

Jaquny
P14

JoqunN
dew

sajdwes pue $34341€307

PONULIUOT-=PUIATeW pU¥ CIUCATASUUSY WOJJ STEPIRTEU PITeTaT PUC ANY S TUTYF 0 SojUUes o §9sXYeue anjqify =2 318vl

|



°) *0 .\J df.t& .
62 28t |} A3Yts +4esB sayeys
£92929 £9:£68%Y eeelPenw 2¢ 081 “31tx3 64ngisodsy
oW "0) Auaybayy

0S¢ £éL [ 2 Ajeod syoeyq ¢ajeys
Ll 8st 9-S Aesb +4ey)
082 gLl 2-S d13se)d ¢Keub s4ey)
28 8Ll t-S Aedb ysimor1134& ¢4Ley)
8BBBILY §Lv26% ~we0Pemw [X+ PRY.Y- Yo
6¢ 661 2-% Ayyoey <4e.b 3ybiy <4Ley))
’ (174} ogt €= Ae13 JuLYj-tw3ds 03 Aey1d vy
09 €L 2=4 A3Ygs ¢231se1datuas s4esb sXey)
62 L5t t-9 1j0s s4held +s4ey)
882929 §2926%Y ceclpens 0g wcelfcen
002 3N £-9 Ayyoey sAesb s4Keyy |
ot 1CcL 2= Ayeod ¢ydeyq ¢ajeys
06¢ 9stL -6 Ayydey sLesb yasep +4e))
052729 S2826¢Y ew=Ope=e 62 ceclOPoan
Se 87t £€=¢ Aeab yiep ¢s4Aeyd uiyy
26 891L 2= A111s ¢4eab shey)
. 09 ost t-2 Aeab ¢4Ley)
€12929 88626¢Y Einqisody 82 19ZUL4 $0 ylnos tw | Itx3 /08y
oK 4°0) 13134409
09 L2t g£-e¢ Aesb 345ty ¢Leyy
07! 9Lt 2-e¢ UnoJQeystAesb s4Leys 1ugyy
09l LSt L=-v¢ Aesb 1ybyy ¢4ey)
~ 0¢ 912 4-% yed)
€e 8Ce 9-¢ A1e03 sy3e1q <4e))
L2 861 S-¢ 1e0)
22 [ 9 ¥4 - £1e02 x%e1q “3u031S11t§
02t 0L ¢-¢€ sn0adedtw L13IybtLys “3u03IsSIVLS .
LL L2l 2-€ IUL)p=-twas «Key)
9L 0t L-¢ Lesb 1yEL) +4Xey})

8EYLS9 S2280%% CLREAR LY 22 *0) $34403120J4}3y¥ 1RJaUa9 23td YYViH °3d4
Vd “°0) 19543108

ozt (A ¥ oL-2 jejuawbedy sunduq “4Le)13 JuLyy
061 Toét &=2 jejuawbedy ¢sxdeyq sKAeyd 1yl
002 6C2 8=-2 ¥3e31q <4eyd Uty
032 9¢&L IL-2 ¥3e1q “4e1d Jutyy
02¢ 9¢L 82-2 jeluawbedy sunosq “4ABY)D 3JULY

3utw J40; 3110332018

ot 8é1L §=2 $NO0S2BI LW AJ3A “3u01Spues
08t 98t y=2 42e)1q siAeyd ULy
98 2ét €= Keusb 3y5t) s4ey)
$6 : 0Ce 82-2 Pag W ¢ 40 jley J3dEN fewwlOPeea
p3g w ¢°y
X 2c? ve-2 30 J1eY JamO) ¢A31LS ¢KeJub yusep <Key)
22 151} L=2 snoad2edtw L)13y51)s s4Aesb s5u03sSItS
29629 0570197 814dotyo 92 *0) $2140328J 2y Jastex “3td dLJ43s
8¢ £61 -1 Aesb 4au031s3Its
Y 2L Gt jeo0)
06¢ 712 (43} y9e31q 01 Aesb ysep s4Ley)
*lU0de 314001y0 1€ 3Ind peos)iey
*3U03e Y4 “°0) 33l1akey
1se3 yidon (uad) 49QUNN  JIQUAN JagqunN
P49 2tdiay 316ueJpeny wn iyl 1 qen Plat4 dey $81dwes pue SaLyt1RI07

PINUTIUSTI<-PURTAICY PUV VTIUPATASUUIG WOJJ STEVIITRW PoIvTod pue A€ IUYF JU STTAWES ;0 ¢ 1173 YeuRrTUATGITT e 398V

13



-~ - - - L S D D D R U D S D P A P e W P O U O W A G W A e

ottt 261 S=¢ Aedsb waep ¢Aey)
ogtL tCe 2-6 AesB <s4ey)
00t L6t -6 Aeisb yaep ¢ajeys
ugelunoy
$L68E9 00CLSEY %30y djqey €€ duogyleg ;0 403 ;0 Ised tw 2¢¢ 310 je0)
QW “°0) 13194409
ise3 YlJON (udd) JaqunyN  Jaquny  Jaqunpy
P149 dtdian s)16ueJpeny wnpyl gl ‘qel P13+4 dey sdjdues pue $343410207

PINUTTUT IS pUe VIR UV EURA TXSUUSE WS I} S R F IS TeU PR3 BUE AN IUITS O S TOUNS JO S ITATROE Ry T T TV

.

A



0S%LLE  €§44827

006905 0ss9s2Y

002208 224827

002g¢cs 0092927

0019€s 0026927

ogt
0st
068
o8t
022
0€2

Aoy11epa s3sebB4y
091
074
o€

02¢
0ge
0¢e
ay

0se

PR Y- S,

0¢2
0é2
08t
oot
gze
002
S114AKa 1830
0g2
0ge

0ge

SO Y. J.
09¢
ogt
09¢
06¢

092
peoq

ogr
6§
cev
t¥3]
2€%
L2

122
€L
Sih
0sy
S$9%
624

657
999

789
Sey
£y
£99

8EY

0929
28Y
287

€Sh
11 %4
8gY

619
02y

9-$9
897-¢9
v9=-59
£~-59
2=S9
L-S9

=49
=25
1=25

9AL10 Buriaylean ¢Aedb yaep rajeys
Ao1eys s4Aedb aaLyo <4Key)
Aayeys +Lesb yJep ¢£ey)
uey “4Aeya Ut
paey-Lwds 44Aedd 3ybiL) ¢4ey)
Aedd xJdep sajeys
$§3LJ011des,
“dY JIY)eM-UOSLQIRH ‘IULW JISSIY
padJ pautels z4edb aAaty10 I4BLY) ¢Key)
Apues Aaan spaey ¢Aesb 3ydiy) «4Aey)
st3seldehedt saL10 14fL) ¢Key)
91t1J44Ad pasalless ajnutw suiLelucd
suel ysiAedb 1ySt) s4eyd vty
Aayeys <Aesb yuep <4Aev)
. y2e1q ¢4ey)
ihake13 73i3eydscyd «3a3inpon
2118e)1d 44Leusb xaep ¢Le))
Sat4031%04;34
°0) S3LJ403J0J;3Y 1@JAUIY “autw 435N
Apues ¢Leub dat10 1yfLy ¢.4e)1d Jutyg
Aedb xiep s4e1a Ly
1231371190 suel ysiLed€ ¢4eyd iy
£33113d pauwwtd 34Nn13s30 Aueu
SULRIU0) suel ysthedb sKeyd 1wty
s)yed s
A1e0d sutelucd sAedub yaep ¢sjeys
Apues
A134yBLys s4Aedb wnipou s4eys 3uLyyg
dutw 23I1ni-2654ng
A% 470) J33Jde)
$§3371150d pawwid Auew suleludd
4A%201G suey ysithedb ¢ 4e1d 3414
. sjudabes; pawwtd Aueus
m:*»ucOuuxugmcmm:ogdoxsxmduuc_uu

Ae}3 sSnos2euoqJied pue $13119d Pauwurd 7)
suteluod yAedh ysiuuel s 4e12 Lty -
§dOJ423N0 youess UvaCIY Y
AQaers
A13451L1s 24Aeab ystuuey <4Leyd uily
Apues
pue A311S A4dA ¢Aeub daL10 7 4ey)
aALSsew

surouq ystheddb ubLy “4Aeyd Iuilg
AGgQels «umoJdG ysiAcab v4Aeys 3uiVy
Aeab aaL1o sayeys
$A0JIIN0 YIdURJG IuCIsSIaym :
A% 4°0) 0AUIGY

. nn e n P en e e - > D - e R " - U O P P 0 P P P P P e e e e 6 P e e s e S S S S e 6 e e e -

ise3 YiJon
PLJY I pJidl

(wdd)
wntyiLy

9jB6ueupeny

J43QunnN
*qel

Asojesoqe) pue AX9L0L AQ POpPIISJIG Sde SJaqunu Platy
pue Q0C’0G2/L 30 31e3s e je scew 33480p-2 wWOJ} PaIALJIIP 45M SISQUAU Y] 4504D2 240w 4O OM) UL Pud $3Jnbiy ptub
*scew dLydesb0dol Sy UG UMOYS WO3ISAS PLJD JO0RIJIN ISJIASLLULL JRSUSALUN JI9e=000} S4Y

3S§e3 puUL Y3IJON HIOQ dJIyM
03 $43334 pidb dtJ3aw *sdew IyBuespend IINULW-2/L 2 O dsOY) S4E Saweu 3)Euedspeny
=103 s$9ydues “JI}AU

Jaqunp

P13ty

s91dwes pue satitieron

resvy Lo ssagunu

*saJn€Ly Dyab Jaylo Ayl ueyl astaasd $SI) a4 AJIusNIssuUDd

“9s461 ISNENY U} 101314Nn0) v "H AQ PalIde)

*q *y AQ $pOyIdw uUOpIdJuOSqe Jjwole YljM dpew SIsA)eue WALyl *Suopledo) Jo; 5§ °Byy 23Sy

AN3rIuay Wody S]€rdo36uk palejod Ppue A€13 JUL1J 40 sojdwes joO sashkjeue wnpqard °*€ 378v¢



8£900§€ 0006529

8L2662 0OCLLI%2Y
008862 $450%2%
88290¢ S609%2%

88988¢€ £902%27

8L697¢ £182%2Y

J3quny
*qeq

b PoeYIJ PuUR 4RI JuUi)} 4O s3jdues ;o0 sasAjeul wnpylItl

Isel YlJon
PLaD 2 4433u

PONULIV0I=alOr3uUSY WOJ) S1ELJ I

R Y. Y

Jatpyos

«asOPwas

J1tH A0

YT PR

ysny

3jbueJpeny

o8l
cee

08s$
00¢
002

69

009
092
099

0L
QZL
094
o8l

062
02
08¢
0.¢

0g8e

oLe
0¢s

092
ogl

€S

9%
8s
69
02
0%l

89
89
9s
ozt
€9
€S
ozt
QS
Sé

(udd)
wniyl il

9z
o

13%4
8494
29

3%}
9C»
L
19%

230
(A%
28"
89

9sY
9%
947
SEv

L8Y%

g7
A%}

€77
€EY

912

287
6Cy
9
3]
SCv

a2y
2Ly
£99
$9%
$SY
€2y
L0y
98%
X%}

cb6-%L
8-¢¢
L-€e
9-%¢
$-¢e
9-£L
£-€d
2-¢d
L-g4

JIQUNN

PI3td

‘i

o1

9

JI3QuNN
dey

PaJ Yitm paysyods

2138210 ¢Leub

AyasJeds sLesb ysiuuey

yIe)1q 0) Aeub

sAesb +4ey)
Iybry sKey)
1e33)140
sheyd Uty
jJep sajeys

Aesb jueo s3yeys
Jutw %33J) Lag Ylaydung

uadsb ~sayeys

pley-twas sAedb 1ybLy) <4Ley)

Aeab yaep

44213 U1y

¥3€39 s3)eys

ou

Aedb butasaylesm xde1q c3jeys
uUmnoJq ysippad bBurlayiesm Leab sajeys

3ALSSRUW

uey ysthedsb
theab ybiy

“4eyd utyy
44e1d 3ut1y

1JebBA) sacon Jeau 1ndpeos 991
Aeab ¢ Aeyd JuL)j-tuas

Aeab
Aeab ysiuuey

y3e3}q 03} Aesb

A3Yts 2Aeab

2£ey2 U3
yJep ss1eys
jJep s3jeys
ou
jJep sajeys

Sutw 3l1ayaung

Keab

¢Aeyd 1uL14

_PpIRy twas s4Le.b yiep <Ley)

sujeluod

3313Kd pue 33LJIPLS
$A3IYLS 24AeuB IaL10 25 eyS

Aedb

1L0 cuee)

A3yts

yiep c3yjeys

suey sayeys

sjuauwbes) jueyc suteauod

243118 AL134€Lys cuel 4By sLe)

A31ts sudaub ysthesb 3451

s11s¢€)d

Jt13se1d sAesb JybiLy sLey)

24Aead +s42y)
sjeys

A3Yts A4aa ¢Lead 14b1Ly <4Leq)
"0) satJs0l1dedjay
JRJAUSD “auLw )104J2) pue 43300)

AN 4°03 J3l40)

2t13se1d s4esb yaep sKLey)

Apues Kyiyfiys

‘$R0AJBI LW 44A3)LS ‘um04qg

Aedb daep
Aeab
umoJq Iybt)

2Aesd +4ey)
145ty ¢4ey)
sheyd Uty
IUS L) s4ey)
AR} JuLY4

Ayeod ¢x3e)1g sajeys

pJey +umosq

1ybiy 24e)

snoa’euoqJed ¢4d3e\q sajeys

*d

yEnouy

4ysnNy Jeau INJ peoJ %91

AX #°0) phog

- - - o o = - S e = - - - - -

$31dwes pue satIpleaon

“f€ 37avie

|6



(143141

88194¢

882162
881982
002222

£92682
008262

£16.282

L2921

0082214

0s2t81L
gczoeLy
£91081Ly

5295029
8872127

g622¢27

U0 AAL

yinos 1) iAss3kes

£313 19uue)
Aespuen

uo3duo)

1823

A316iLam

ueuIpIeH

T = T

0st
26
00t
£5

oLt
oLt

091
oyt
Ooﬂ
0it
9¢
0ot
0¢
0s¢
sy
02

00s

299
6%%
29
687
9%
27¢%
€€y
LY
859
0§
24
8C
22
LS
829

8L

629

§-22
9=l
£-22
1=22

8l-84
vi-84¢
7-94
£-92
2-9¢

61

8t

rat
91
St

21

1 43

2l

SNOIdRUOKILY 4%J01q “3)eys
A31tS AYIybuLys «LeJ b yaep s4Le))
A3jeys AYIybi1$S 4ccabpenn
243444d ¢ssnosdeuOGJIed syd@)1Qq “9)eys
In2 peos yi| AenybSty
ceelPran
pPaq Aeyd3u1y ¢4e1d Juiyy
0¢ 9d5ueysrusiul Kemygey uvielunoy
AN 4°0) uijjobey
Axely ¢Lesb ysitumouq 3yS1y s4ey)
A311s AN1yBiys <s4esb ystuassb s4Aey)
eijusufesy
Ad3A ¢ump0Jq ysSiuuel v4£e)d Jutlg
S3)1npou 31149
«ptsS suteluod s4Lesb 3ybiy sayeys
INd peds AemyJded uieiunoy
¥de1q sajeys
IN3 peoJs Aemysed utejunoy
12e1q saj1eys
uo3dwo) JeaU 1NI pPeoJ AermyJued ULRIUNDY
A¥ 2°3) 9j310m
A3Yt1s Kaan sudaub ysideusd <4ey)
uel ysikesb 31y51L1 24ey)
snodleuoysed
A13146L1s sumouq ysiheasb s4Leya 3Juiyy
J3ALY Butyd1] WO SILJJend Iu0ISAwLT)
Apues suel ysideJsE <4Leyd Julyy
jduuny gfeos e dosdiIng
AN ¢°C) vedJol
Aeya vy
dunp JO 3)4d %A203S pauocdueqy
AN 2°0) uenmoy

ise3

Yldon

Ptdg dLJu3ay

3)bueJipenp

(udd)
wniyIgy

Jagquny
°qen

daquny

PYatd

Jaquny
dey

sajdueg pue sapityedon

PONULIUOIauT(INIUSY WOJj SICLJS3ICW POIC)od PuUG A€]1J 3JUL1J FO $9)1C0ES ;O SesAjeue GATHILT °¢ 378YL

177



002¢
00%2
000¢
00t
00ts
0007
ocer

0es

0091
0012
gozs

07¢
Cc9Y
06l
0s9

07t
0%¢
09¢
02y

000229 COs9vEY oS1 Ad4dd

£92209 s2g7v¢y -38€3 CIpxaN

€28%09 0s227%Y 94 ejueg

T e

96¢
cse
1374
€42
222
gig

cse
§6¢
il
S¢¢€

2ee
6€€
cez
[3%4

9¢¢
€52
cee
25¢

123 Y

CC»
2€2
9¢2

€2

é¢e2
949¢

04g
Lse
See
252
Ceg
181
see
se2

96-19Y
i5-1LY
35-19
as-t9 o
IS~
€5-L?
¥s-19

7-1
I~
6g=-1%
vE-to

az-1y
J2-1Y
€2-19
vZ-1LY

Ql-ty
JL-lY
€L~LY
Vi=1i9

£
=S¢

9-§¢
§-6¢
7-S%

£-5¢

2-S¢
=S¢

2=-5¢
9-9¢
§$-9¢
2-5¢
£-9¢
2-6¢
L=5¢
L=9¢

1} eg-¢¢
4 ge-82
3} 82-¢2

- £2-81

3} 8-t
1} ¢l- 38
138 - §
sajdues punos8 #¢ 310y ¢¢ 110 smayliey
pauidled ¢Leyd )y

31311100 pue 1031311306 “Aesb “4ey)
2431100 ¢Ledsd 146y s4Leyd
1eluawbesy csseynuesb vLeab ¢Keyy |

Ae1d Aa1ang uuidp

Aedb Aweasd +Ley)
Aesb xsep KLuda <4e})

Aeab ysipycuns sLeyy
Aesb ¢hey)

A@)3 Juil ) sxdap
APURS Yewwlieca
[RPIpRY. Y. PN
cecOpoan
213se1d ¢Aeab yuep ¢Lz2))
Aey1d dpise)d sJallem
(M0138 33S :S37dwWvS 3JO0°NOILVIGT LON)
$944032@4)3Y UEI LswY YIJON “3)110%301S
9 pue ¢ UL SIYNpouU wd |
{SN0JdeuoqJued sLesb xsep <Ley) .
14 §°9 40 33 §°y
2sNouULbnusa) A1314E118¢-=-0peca
$°9 30 3} | 4300N {wc-OPaw-
$°% 30 14 | 3\PPLUW ![--eOPww-
1} S€%9 j0 3y} | wollog :
2A3YLs A1I4ybiys s4eub 1yS51y) <4Ley)
snouibnuday
A134y611s 44311S pue Apues ¢4el)
Ii1d jO wolloq s434e)3 ssuOlspues
$31J4033BJ oY UIIJIH ¢ °*y 110 uwn g
Aesboysiuaasb <4Ley)
cewOPeme
2415@13 sLesb s4e)

cemOPome

SWi0}

doy

RN, ¥ Y
paey sLesb Jybiy +4Ley)
PIVIIOW UMOJLG PUR paJ ¢4he)
snouibniaa; <42y
S4J03004} Y UIIJLY g VY 4210 Yaply
OW “°0) uteupny

L L L. L L L e T T L L L X T L T T X R L T L P

ise3 YIJON
pLig 34433y

(wdd

918Leupeng wnpyl

3J3M SJIQUNL Y] 50237 IJCW 4O OMI U} FuUd sIJarEyy piaE ISE] pue YIJON YI0Q dJ9yp
UROYS WIISAS £Lusb J03@2J3) 9SJAPSLEJL 1OSJIIALUN JAIWL(L0L 43 €3 $SJ839d FLub drajay
$SI)UN Sdew diydesBedol jBuespend AINULWSQ/L 2 4O SSOYY 4 sIweu ayELedpenp

«103 s3jdues

TINTSSTR WOJJ ST} I9IeuW pIiRvyvi pue Ay d ™ U5 30

) Jagunp

1 tGen

Jaquny

AERY

Jaquny
dey

sajdwes pue Satli1es’09

LSV AC SJsacuny 4J03eJ0Qe) pue OW9J0L AQ Papasdsd aJe ssaqunu platy
*$34nb1} pyJb JA Y10 Y)Y ueyd $5123J4d SSI) 4@ A)IUINEISUCD pLe COGY0S2/L 4O 91eds e 1@ sdew $a.63p-2 wOJ) PaALIIP

*J313K 7 °V Ylpn 3FRU SPOYIAW LOLIAIOSGR S}OIR yIir IFew sasdjeue wniuyl il

*scgew Jtydesbosdol ayl vo
*sdeu IINULL-G| se paleubisap
*9J6) IsnOBNy UL 10131JNn0% v °H L3 Pa3
*Su0{3ed0) 40} 9 By 33s]

O Tdwes T U TSISAYEUR WAL I I T I VE

[



J,vo -2 Y0

092 Lig 89-29% 21}21e2 spunodsdns s4Aesb s4ey)
| Ut sassew
| W3 652 V9=2% d6J48) SWJO} 9LILINIIYCS “I3Ld)1e)
61 921¢€ as-2% 913LJ4IPLS 43u03spues
28 928 . ¥§=2% uaaJb ysithedb 2ajeys
02¢ 8¢ 9=-27 Kayeys <s4AeJd5 ¢4Ley)
0¢e 1314 dg-24 ) Aesb <4ey)
vg £q papunosuns st pue
042 992 g§¢-2% 82 )0 sdssew $punoIJInS sAeub s4Ley)
Leys
19 28¢ vE-29 AeJb 30 $IsSSeW SPUNDJIJINS fuaIIb “Le))
agt 134 £€=29 Aesb <4ey)
[ .
00% 822 8z-29 sassew JeynboJL sws0y yde1Q “4e))
072 S9¢ v2-29 L 30 dOo3 U0 st} s4eJB yJdep <Aey)
092 6S¢€ L-29 pag utew g4eub ¢4£e))
. $3140)
006485 00S482% sS1 U0y . 9 «38J}3Y JIN)EM-UOSLQUEH “Iulw Saybny
: Ol ¢°0) Aemejle)
: 06¢ 6¢ £=9¢ snoddeuoqsed sLesb yusep s4Ley)
092 18¢€ 2=~9¢ $31330W X2e01q SuLelIuOd ‘4Aesb “Ley)
€LL668 $492¢¢Y ISR 0dixIY 9 SILJ0JRI}IY WAL °d Y “43id SutS
osL 9%¢ I8-1% HO “UOIUOJ] <d41se)d s4Le})
ooot €6¢ 8g-Lv pautLIed sumouxun s4e1d Ui}y
19 162 ve-17% pauidled esueulsng ¢33Lxneg
$31311€20) snoaue)}adsiy
0s8lL Lis AL-1y 1} 92 4==-Opa=-
06st Log =1 1} 72 4-==00-w=
oott (431 feZ-17 34 22 74eab yybLy) <4ey)
asé 98¢ I2=-19 3} 02 *=-=0p--a
0se L2 HL-1LY 3} L°QL “44AeJb juep wnipdu 4Ley)
009 62¢€ 9L-LY ¥} 6°%] ?#==0pcwa
aLe 622 EFESS ] 3} 9|l 4=wwlOPewa
049 162 EFRIY) 3 Yl ‘===0pan=
Q0¢ 692 az-Ly 1} 2| 4===0Peu=
aie 52 L=t 1} QL 4---0p-m=
0te 0C¢ g2-1% 1} § 7=--0pa-a
119 8862 vi-1LY palilouw 3eymawos ¢Aeub Awedsd v4ey)
$32910 9402 24 20y SAIyYIIey adudse))
00ty 15¢ N9-1y 13 RS-§S
0002 €9¢ f9-17» 34 £$-87
0svt 862 19-1% 3 gr-¢7
o0ogd 849¢ HO=LY% 14 ¢7-8¢€
004t 192 99-19% 1 8E-€¢
0¢6 L 39 19-1% 3 §g€-g2 .
06 8C¢ 39-19 . 13 g2-¢2
002 8¢ Q9-14 1) §2-¢1
022 1114 J9-19v 33 8i-€1
aLe LS 89-19% 1 §L- ¢
as9 9.8 v9-19 1} 8 - ¢

s3j1dues punodb 24 310y +¢ 14d smaylley
*Ju0d~ QW “°0) utLeJpny
ise3 JiJON (uwad) JIQuNN  Jaquny Jaquny
PLd9 43N 316ueupeny unpylpa *qel [ RERY] dey sajdues pue sa}3pieron

PONULIUOT=a | JNCSS LW WOJ] SYCTJoITE Pty oy puv AV U Y JU ST TOUeS JO SosX1vUe unTyIrYT "% 3 1EVI"

(¢



J.¢0 m t/‘fﬂ&

Ae1d 30 sdsym

0v9 6¢ 6~99 J3%JCP SULRIUODD ZAeub 44eyd Julljg
oo8tL 98¢ T 8~99 Aedb ysep 44e3y3 3uiryy
0018 022 L=99 Ae1d ULy
o002 €92 19-99 JERNOY. Y- PR
006t €62 99-99 Jejuawbesy ¢snoadeuoqued ¢4Ae1d Jullry
1ejuauw
0022 652 v9-99 -BRJy ss5noadceucques s4esb ¢Aeyd WLy
jejudwbes; pue Je33113d Ayasseds
0002 (111 =99 Adan shedb 1ybi) Asana s4e)d> ULy
Jejuaubeysy
’ 0sot Leg 7-99 71839119d ¢Aesb 3yBL) AJan 4e)d ut)y
oSt nge €=99 1331133 “3Aayssew 4Ke)d Ut
oo22 £62 2=-99 18331130 s4qqels ¢4Ae}3 jut)yg -
0002 29 L=99 Je33))30 ¢4esb IybBiy “4Aeyd utyy
062719 €16892% 8inqsydy4opady ot pauopueqe <3td A3say3Q
oW “4°0) abesg
oLy Y6¢ S-€£9 pas pue Aeub Aweasd +s4ey)
00¢ 982 =29 Aedb Aweddsd <4Aey)
028 2CY €~-¢Y snouBnuJsay AKYi1ybiys “4eib <4ey)
0%e v0¢€ 2-%9 Aesb Aueadd <4ey)
06¢ 60¢ t-€7 2104nd pue paa s4ey)
sat4d
$299$9 0050627 ce=lfeca [ =30J 9y JoyjeM-UOSLQIRH 4313 ISeyliog
0846 96¢ 8=-vsY PRGNy 1. P
092 68 4~vsY cecOPena
gig 282 9-vS5Y Aeyd jutyy
0stt 892 §-vsYy U348 yita PabuLl IBYAIWOS /ewwODeww
0.8 1 2%4 9=-vS5Y en=OPmme=
08 922 £=vSY PSP, Y
02¢ 162 2-vsY cnaOPema
09§ 92¢ L=-vSY Ww4BNn0J,, 24213 U4
*dew ud
ION  OW “uOludJieM /311dXd203s ajepsandy
006! 0.¢ £-S9 Buyuakey anbea sey suel Aweasd <Aey)
oo2t (34 2-99 wQuodAauoy, s4es8 1461y s4Ley)
99 8s L-SY LNdLtJd-tlex)e Z4esS s4Ley)
$31J0)
006859 g£15£62% ~selpane 8 «2RJ}IY J3YJeM-UOSLQIEH “3td FuLDJd9
00v1L (413 S~29 W23uel, 23305 «Aesb 3ybL) <4ey)
02y €8 999 Aedb 3ySty) s4ey3 3jutyy
og2 29¢ £=99 WBNOJ,, AW 440 uB 2ySiE) “4e)d U4
saj3low
ooz - £Le 2-9% IYyBy) yi3im Aesb Aweasd ¢ 4eyd JuLyy
00t g£8¢ =99 Aesb Awedasd 7;.4eyd Juiyy
SaL403304 )
BEL9S9 Ss0627 Loluadden 2 -2Y JIYJeN~uOSLQJUeH “2] 1D 3sey3lod
O 7°0) udJddepn
022 622 82-29 Aesb 1ybLy s4ey)
022 642 v2~-29 82 Y3IIA paxyuw 24esb ysep ¢4Ley)
092 21Le 1~29 AedB Aweasd ¢4eyd Uiy
8£82¢9 629¢0¢" R e djIvUULd 9 1td unouxun
O 2°0) AJawobjuoy
ise3 yiJopn (udd) J43QUNN  Jaqunpn JIquny
PI49 d4a3IN #1B8ueupeny wniyly *qeq 3EXY] dey sajdues pue Satljjeson

PIAULIUOI=w]| JACSS | WOJ) S)€1d03100 paje)dd Pue A€)d JUl1) JO $9)0ues G sesAjeue wntqyisl -9 318v4




081199 S25282¢ pnqasoy
088229 S90552% PPN Y T
228829 828582Y% RN Y. P
212829 $899S2% +SL puelg
802789 $$%092% PUORy.Y. Join
£192¢9 266092Y% pnqasoy
020859 £950229 $SIAS
£62519 $27992% 8anqsydJapady

ise3 yidon

PI99 Spalay #18ueupeny

°) Le v .h,eA

0s91L
0022
0091
0stt
00%2

058t
082

29
0Lg
09¢
0%
0081
082
008
0g9
096
0ss$
0021
022
0591

092

govg
0092
00tg
0sat

00¢

ooom.

062
[ ¥3

(udd)
LUBL RN N

gz
r1 31
922
262
9Ce
€CY
1 8%

222
81
0s¢
99¢
L8
ve2
862
LLs
0%¢
692
8¢
(431
Le2

69¢

992
§2¢
28%

2CY

Sig

131

29¢
282

1=6¢
6$

%-09
£-06
2-09
L=0¢

0L=-97

Jaquny

P19 44

—am————

33LJIPLS SULRIUDD feewCPe==
iPaIeL0224q 44LeuB JybLY “4eyd LY 4
ennOPuee
Aeyd lutlg
§3e)1q 03 Aesb xusep s4e))
sjusubes; vel asJdecs
SULRIUOY Aeub yuep v4Leyd uLyy
Aedb Aweadasa ¢4eyd luily
$31401de9
8l ~9Y Jay)eM-uUOS}Q4eH 310 Jadawddep.)ap]
Awr) vuaadb ysiLAesb ¢Le))
w §*0 fue) Yysimo)1aL v4eyd utld
w §*0 “3)1C¢Jnd pue Lesd ¢Aeyd w1y
w g™ ssnout
«Bnasay AY3ybi)s <Leud sLeya juily
11911908 40P evm
i940dsetq
10321130 ¢ec0p-wam
AeaB JayJep YILM PIJIIOU ‘wwwlOluna
Aeab Auesass +Aeys> uily
21 pauopuege 73td Jsyang
Apues A\1yBiLys s4Aeyd> uily
11d Jajxang jo
ot 3ISRIYIJOV tw | “3.1d paudpueqe umouxup
12321190 A)1ybt1s ¢Kes5 <Ley)
snouLbnida; spag ¢Ley)
iedocdseLp
suUle3uod #je3ayjad <4Leqd JuLly

[} pauopueqe ¢31d £3s0d
AYQunJyd 24AeJab <4Ley)
$3aLJ01
(1} «dRJ}2Y JasteN 43jeJQ JPOU YLD %2038

€021V luadsad ¢¢ s3.0dseLo suiteludd
21e39119d A 1ybis sLeub s4Aeyd uilg
€021V luadaad
09 fdJodsetp suieluod 481l lui)d
g02)V 1uadriad
§0 24ey12 JuL)} suteluod rascdseiq
€021y Iusd
-Jad g0 U@yl aJOW suULPIUOI ‘2400SELQ
SILJ40IdPJIAY UIIINY
<L °d Y 4911d%203s pue 31d Jssoypuedg
6L 211d 2LeJsb v4Leys uily
:mdﬂxdﬂ:
482 911d sLeJb xaep s4eyd uily
$ai1J401d04)
2t «3Y UIIJY °d °*y sSSLAS Jeau 31132018
OW “°0) 3Ipeuodsey
Apues £LJ3a ¢pajjiow J3nQ pul paJ “4Le))
[ 3Ld ASayd0 30 yinos wxy ¢*2 Ind peoy
pad ysiumodq <4ey)
*lu0%« 110 Axsayap
*lu02- oW “°0) 3beso

Jaquny
*qeq

JIquny
dew s91dwes pue sIyiLeao

PIAUTIUO =] JNCSSIY W0dj S1CtJa3e paiejad pue Ae)9 JUL1) O sajdues O sasdAjeue wniyisl °9 3I6ve

R



“ w.AU SN LNAK@

- 1elayjad
. 0v9 22 2=6Y% A11yBLys sumosq ysikesb s4eyd uiry
0081 892 - L-6% 1e391130 LJan s4hesb 3ySL) 24Aeys Ly
802719 8¢7212% djeg s§2 pauopueqe ¢3id umouyufn
0091 9¢¢ 2-0¢ q3Lym ¢ aj00setQ
. 0ge 648 1-0¢ ; pas ¢ as00seiq
888019 S28%i2% ajes 92 aecOPmaw
02t SE¢ €-6¢ Jejuauwbes) sAedb JybL) 24Aeys utyy
oozt 642 2-5¢ je391)3d 4£)asae0d s4eys ut) g
Je3ayaed
. oozt sg2 1-5¢ Ayauty s4esb 1461y 24eyd uily
£17019 8gws22r c==0pewn €2 pauopueqe +31d umoxyup
o2t 252 8-9¢ Apues A2aa s4ey1d 3utL) 4
02¢ g2 4-9¢ Apues A1314Ct)s ¢4eyd utyy
0i2 £22 9=-9¢ 12331130 s4e)d ully
ocy 26¢ §=-9¢ papueq-e2Qaz IItym pue pas <4Aeyd ULy
0ol 26¢ 2-9¢ pue xiJ3ew Ae@}d-luLl)) sey sauolspues
02¢ 792 €=-9¢ 232} BuiyJOM 40 D03 /eccOPmaa
g 09¢ £9¢ 2-9¢ 2@y BuLlxJ40Am JO I\PPLY 4eccOPena
082 962 1-9¢ 9%e) bupysonm ;0 woOll0Q “4e)d Uil
$31401
082419 0299227 seelpees 22 «RJjaY JOY)1EH=UOSIQJRY 7310 Ide)jep
0w #°0) sajJdey
0L9 9€2 =09 $53134n3x33 s4Lesb Awedasd IybLY) s4Ley)
062 6%¢ £-0% JaXJRP YIim pIuLan z4Aedd ybiy ‘4ey)
ogt £Ce 2-0% Aedb Iybiy ¢4Aeys Ly
ott L9¢ -0 papueq aitym pue paJ “4Ley)
. S$aLJ0 AN
€9S619 8562527 s3e9 ybiy 12 =2BJ}ay UIIIY °g °y 73td IEPLJINYAS
QW4 4°0) apeuoOIsSRH
Je1a119¢ .
02¢ LC¢ 9-8% A11ybiys s4hesb Auedss s4eyd utyy
0g£2 182 g4¢~-8% S$SI1IININIY vwedsd ysitdhesb s4Leyd uiy
0zs L2 V-9 1391130 s4Kesb 3ybiy) “4ey13 luily
0sst L82 2-8% d118 U0 mau :sSN0JOC leyAIwWOSs s3.40CseLq
02t 682 8L-89% wcaOPmme
99 Stg vi-8% 9118 U0 plo ssn0JOd AJaA ¢au0dseig
. sats03d044)3y
602519 9906827 eswOpe=e 02 J3Y)eM-UOSLQJEH ¢3119Q 3@ 311d %2038
oW ¢*0) abesg
00§ 29¢ §=28S Ae1d 1wty
00¢2 Ség Ir-26 I Y. P
ooge 0g2 - 89=4$ wemOPman
' 00g£2 192 LEEPAS 1508 ¢yejuawbeys) ¢4Aesb s4Aey)
0sot 6L€ €=28 $391190 (2J00sep Suteiuod s4Aeyd ulyy
0091 6¢¢E 2=48 Ae1s utly
08¢ 122 =29 Aeld ulyy
$9Lt 403
498929 8201%2% SL PURYE r'ys =2RJ)3Y JIYJeM-UOSEqQIRH 231D 31ar Aoy
40013 310 uL
0s2 262 g8=-8¢ pasocxa s4Aaxe)y AJaa #xde)q ‘3jeys

"lu0d~ 3}0 JIkaudlep-1ap3
*Ju0d~ QW ¢°0) IprLO2SEN
ise3 YIJON (wdd) JoqunyN Jequny  Jaquny T TTmmemT
PLd9 2tJ433y 216urJpeny wniyy g *qe7 P13t dey s3jdwes pue s3tIiyeson

PeNUIVOI-=]JNOSS | WOJy SYeiJ3Jew pIaleyad pue Aeld Juiy} o Saldues 0 nowxamcm waEyIE  °% 316V



J . “.O J VW.‘oﬂw.

0t¢ LCY 1 24 1e32113d K13ybi1s sAeyd ugyy
CL6LL9  S19202% ceelfoca 62 U Y-
049 8§¢ 2-£5 pa1330w L33yBiys s4eys uiyy
00st S0¢ L-€S $S3194N3x33 #4e1d Uty
000LL9 Gi5602% wesOpees 82 «==OPeca
2¢ 16¢ 9=2¢% ¥20JP2Q ULl P34 ¢3)1BYS
02t $82 €25 Apues ¢4kesb 1ybiy s4e})
$5Y230)Q dtyn
0st $92 2-2¢$ sey sApues A131yB13s ¢pas ‘4heyd Juipy
o2t 0eg 1=2¢ Apues AJaA 431tyn ¢4Le1d Juily
€16219 S29012% we=O0Ppece L2 PR 1. PR
o8t £2¢ -1 paJd ysi1dand s4eyd Uiy
$53)
09¢ 2Lg L-1s «2JNn3X%3]1 24Aeab 3yby) KudA 24Kl Juily
€94219 §2801L2% Jjes 92 pauopuege ¢3i1d unouxuf
0w 4°0) sdayd
3se3 YlJON (wdd) JAQUAN  JaquNN  JIgQunpy
pPIdo 24313y ?)18uedpeny wniyiLy *qe pPYaty dey sajdues pue sIjItyelon

23

PORUFIUDI==} INCSSTW W0J) SYCIJa3eU Peoyv, 3 PuUe ATYS JUT1J 70 So010Wes 0 $9sA1eue WAq3ILY °9 318VL



1Te JO sasATsue =mMIY}TL X0F ¢ puw T se[q®} ©2g

80T37[800T 38 soltimg (°1 *¥17 2035)

*gaTdrmes pejoeYles JO svsdTeuw orydexsox,osds X037 G eIQe} pue soldues

‘uewxa}soHd "M L £q P9L0a1T00 aXosm H peYIsud

‘P2209TTO0 axswA EXOOX h.dmpﬂouge.w Pe1E 100558 Puw ARTO

QUITJ Jv SeldwuS YOTUM mWOXY PuBTAIe} pus BIUvATAsUded U] 5914718007 SFuiaouys dey °*¢ mENOIL
— . ~ i Py
o\ ’ R - E A N P rRT
(g J I g o ﬂm_ A
o ! \erwak of ot o1 © 8 of \\
x | L Kt .rrwﬁz r 2
A .. “ F....r/ .l\nw\ /(tm €, \ . W
IR B[\ oA S NV SR O R
Yol VINYATINS NI , | . m\.fjd
i e ' Lz
M\«. _ m*.:x * ! M«w;wu
i , _ . |_Aassawes |4 %
% m w _ n A3l
" : . / | NS
! o \ \\ ~
| —=L/
| |
M m
“\I\\\l\'ﬂ.ﬂx/l/
] z !
P R Nt
! \ I o% €T IV‘/) P - —  —
e \ t X Rt ? N 1
e lb = \9J,ua<.&2 -
W, Sl el |- — - —
| Pk 0 L ..\\\.../ s !__Xx e ox».xm.g.lllaf“\ oy,
y ) 1 . ¢ H AEE—
N\ ' . <, g XX _
d -~ v . _ <IM/ZDJO.V'_ / e XN \V aql .f S i ,XN J
~° - Ve A NOVSYTD
\NQ / \\l . 4(/ |N_Jh OJL A\ _ ) x
| Sly v/ \ o VI T - .hamamuumo . S
\ 3 dwNDJT\ RN \ o by r
*4-{«0 |I|I.I. f’ 7ﬁZ~JU. N /.\.‘l * — _LC
\ﬁ.L YRNY MY S5Y \ o
‘JP * pk.N- omr Qbh



/‘\,. 0“\0 "ﬂ :
Fivewwny . S
) I
7/ GREENL sz “\
3% Ry L
Y L‘ 8 - \}’ © ‘, %
(" C)\g(lr:‘_/x CARTER ><.7'BMD \132
J ‘g\\ } J. ”%’@
0 . ' ] 2
S ROWAN (2 \/‘ -~ ( 3
‘/‘l !: ’
1 -
‘33(\ RN 38°
X N

)‘ .

‘ MORG AN ~
(N
fomwe Ny S "
J WOLFE \¢ xil?‘
/\ TANTS 1\> X )
N . -/\\MAC‘)OPF\N -

\"L'( ,\‘ \
(

1}

)]
- -3 2D 2D W,
D T '? 1 3P P Wiles

s { P 10 w30 40 _5‘0 Ko waekves

! 1 1 |
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grid system that is shown on almost all standard
topographic maps published by the U.S. Geological
Survey. Although perhaps less familiar than section.,
township, and range Llocations, or latitude and
longitude, the system 1is easy to wuse and it 1is
applicable to regions where land surveys do not exist.,
thus permitting uniformity in location data.

Field sampling was designed to obtain lithium data
on what appeared to be genetically related rock units.,
such as flint clay grading into a more plastic clays, or
on closely associated rock wunits. that indicated a
change in original depositional conditions, such as a
black shale within or at the top of a fllint clay unit.
Forty samples of these kinds of related wunits were
selected at the end of field work for half of the
spectrographic analyses shown in table 5. Later, when
tithium analyses

of the Fennsylvania samples were receiveds, an
additional 40 samples were selected to investigate
minor- and trace-element associations in the samples
from Pennsylvania that had Llithium contents as large as
2,100 ppm and samples closely related to them, The
field numbers and location names in table 5 permit
comparison of the data on the samples with other
samples in tables 2, 3, and 4 that were not selected
for spectrographic analysis

Distribution of Llithium

The body of data presented here permits the
foltlowing inferences and conclusions. These
conclusions vary in significance and should be regarded
as more or less tentative according to the degree to
which the samples represent rock types or districts,

1. The <c¢lays 1in the widespread and important
districts of refractory clay deposits of Cretaceous and
younger ages along the Atlantic and Gulf Coastal Plains
contain generally less than 100 ppm Llithium,

2. The bauxite deposits and related rocks of
Arkansas range considerably in Lithium content, but
only about half the samples contain more than 100 ppm
and the maximum value found was 460 ppm.

3. Bauxite from Guyana, Jamaicar, and Surinam
(table 1, Map Number 7, foreign localities; table 4,
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North American Refractories stock pile) is an
important supply for U.S. industry, but contains very
little Llithium,

4. Flint clays of <Cretaceous age in Colorado
contain from 175 to 370 ppm lithium,

Se Flint clays and related rocks of Pennsylvanian
age 1in Alabama, Ohio, Pennsylvaniar, Kentuckyr, and
Missouri very commonly contain several hundred parts
per million Llithium, with maximum values as large as
4,000 to 5,100 ppm in the Missouri samples.

6. Sanples from Pennsylvania and Maryland suggest
targe regional variation in Lithium content of similar
seeming materials as well as large local variation.
For example, samples from southern Pennsylvania and
adjacent Maryland have maximum Lithium contents. of
nearly 500 ppm, and some of the larger wvalues are in
shale and clay wunsuitable for refractory wuse. In
contrasts, values larger than 1,000 ppm are relatively
common in the belt of flint clay deposits extending

east from Clarion County through Jefferson and
Clearfield Counties to (Clinton County, PA. The one
deposit sampled in Clinton County produced three

samples containing more than 2,000 ppm lithiums, whereas
only one sample from the five deposits sampled in
Clearfield County <contained as much as 2,000 ppm.
Local wvariation within Clearfield County also seems
large. About half of the samples from the Deemer pit
in the Elliott Park quadrangle contain from about 1,000
ppm Llithium to more than 2,000. However, samples from
the Wise pit, only 4 km to the southwest 1in the same
quadrangle and presumably in the same clay bed, contain
only 230 to 870 ppm lithium.

7. Shale and clay in the anthracite district of
Pennsylvanias, presumably representing rocks of the same
age as those in central Pennsylvania but deposited much
cleser to the source areas, contain generally less than
100 ppm lithium. Thus a » Lithium mineral eroded from
the source arear, 1introduced into the Pennsylvanian
sedimentational system, and accumulated in the flint
clays and associated rocks does not seem a reasonable
explanation for the lithium content of flint clays.

8. The maximum lithium content of flint clays and
associated rocks in Kentucky is 890 ppm and only 16 of
the &8 samples from Kentucky contain more than 300 ppm.
These results may reflect lack of access to a wide
variety of depositss, since relatively little mining is
going on there now.

. The flint clay deposits of Missouri contain
the Llargest amounts of Lithium so far known in such
materials. Samples from drill hole 5, representing the
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uwpper 10 m (33 ft) of clay in the Matthews Pit 3 of
North American Refractories in Missouri (exact location
of the pit not known), average 3,700 ppm Llithium; the
richest sample contains 5,100 ppm lithium and the least
richs 2,300 ppm. Five samples representing 7.6 m (25
ft) at the bottom of the sampled section in another
drill hole at the same pit contain from 1,100 to 4,100
ppm Llithium, Samples containing more than 1,000 ppm
Lithium are common among the Missouri samples, although
there may be only one such sample from a deposit. Half
of the 12 samples from the abandoned Uchesky pit, Osage
County, M0, contain more than 2,000 ppm lithium, with a
maximum value of 3,100 ppm; and, of the other half of
the samples, all but one contains more than 1,000 ppn.
As seen in Pennsylvania, there is a pattern of targe
local variation of lLithium content from pit to pit.

Mineralogy and geochemistry

X-ray diffraction analyses of six of the richest
samples from Missouri and Pennsylvania suggest that the
lithium-bearing mineral in these samples is a
dioctahedral chlorite very similar to <cookeite.
Cookeite is a lithium-bearing chlorite (1.5 percent Li)
known previously only from hydrothermal, late-stage
magmatics, and metamorphic settings, although Flehmig
and Menschel (1972) reported <cookeite as a minor
diagenetic alteration product of biotite in sandstone.
None of these parageneses 1is appropriate for the
depositional and diagenetic history of flint <clay
deposits. A cookeite-type <chlorite, however, is
proktably responsible for the lithium content of all
samples containing more than 1,000 ppm Lithium, which
would <correspond to about 5 percent of cookeite in
those samples. X-ray analysis of whole-rock samples is
equivocal in the identification of such a mineral
present in amounts of less than S percent, and Lithium
in samples containing less than about 1,000 ppm may
occur in other ways or 1in other minerals than
dioctahedral chlorite., Patterson and Hosterman (1962,
Pe F64) reported the occurrence of a <chlorite,
suggested as probably an aluminous variety., in Kentucky
flint clays in amounts of about 5 ppercent. This
finding suggests that a cookeite-type lithium-bearing
chlorite does occur in Kentucky flint clays but that no
samples containing much of it were <collected 1in the
present study.,

The cookeite-type dioctahedral chlorite seems to
amount to about half the sample in two samples in which
it is associated with boehmite. In four other samples
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the <chlorite 1is the predominant mineral in seemingly
equal amounts, yet the Lithium contents of the six
samples range from about 2,000 to 5,100 ppm. Although
the admixture of boehmite <could explain the Llower
lithium contents of those samples because of dilution,
the range of lithium contents of the other samples in

which the dioctahedral <chlorite is the principal
mineral suggests that the Llithium content of the
chlorite itself is wvariable. This would not be

surprising considering the apparent low~-temperature.,
diayenetic origin of the chlorite. Another possibility
is that the samples contain variable but large amounts
of poorly organized alumina and silica that are
amorphous to X-rays. This condition would not be
revealed by ordinary chemical analysis or routine
firing tests.

Preliminary study of the spectrographic analyses
in table S5 does not suygest any systematic trends of
relations between the elements., Several samples seem

to have unusual compositions, however. Sample 32-9
from the Oneill pit, Jefferson County, Pa, for
instancer contains 700 ppm chromium, Several samples

contain as much as 100 ppm copper but sample 58-2 from
the Edel-Tagpmeyer pit, Gasconade County, Mo, contains

S00 ppm copper. In addition, this sample contains
20,000 ppm (2 percent) strontium and 2 percent
phosphorous. Tin occurs in many of the samples from

Pennsylvania but in only one of the samples from
Kentucky and in none of the samples from Missouri. The
effect of such metal contents on firing characteristics
and on other attributes 1mportant for industrial use of
the clay could be large. Perhaps some of the
unexpected ana unexplained failures of c¢lays to pass
utilization tests are the result of minor amounts of
metals not ordinarily analyzed for.

Conclusions

Flint <clays and related aluminous rocks of
Pennsylvanian age in central Pennsylvania and 1in
Kentucky and Missouri constitute an unevaluated

potential resource for lithium., The greatest potential
may be in the deposits in Missouri. The apparent
occurrence of the Lithium in a cookeite~-type
dioctahedral <chlorite suggests that relatively pure
deposits of such chlorite may exist with tonnages and
grades suitable for eventual utilization as a Llithium
resource, considering that an extractive industry
already 1is dealing with such materials., The clay in
many of the deposits that various companies have
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evaluated and abandoned because the clay was unsuitable
for normal refractory use might prove to have been
unsatisfactory because of potentially utilizable
amounts of Llithium. In addition, deposits already
being worked might contain significant tonnages of
Lithium-rich <clay that are being discarced to waste
simply because the large Lithium content, and perhaps
the <content of other trace elements, makes the clay
unsuitable for normal refractory use.

Natural lithium-bearing clay such as flint "clays
and associated kinds might be more suitable for some
ceramic uses than artificial mixturess, or knowledge of

the existance of such clays might Llead to the
development of new uses and hence utilization of <clay
now discarded, The added wvalue of recovering a

lithijum=-rich <clay product might make beneficiation
processes economically possible for refractory clay
materials. So far, such beneficiation processess SO
widely used for kaolin products for the paper and other
industries (Patterson and Murray, 1975), have not
proven practical in upgrading refractory clays.
Further investigations by companies faced with
incomplete utilization of materials that they are
mining now or coulo be mining in the future and vy
other scientists seem warrented,
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