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PREFACE

'l‘hrt’t' years hefm‘t‘ R. M. Kt'y surveyed most ofthis t'l‘ttltllt‘ l‘ronlit‘r rt'gion
by liclit‘optt‘I‘-support(‘d rot‘onnt‘tissanfl‘ (in t‘arly 1985). R, '1‘. \Mitkins had
mapped tllt' Sut‘t'gt'i—Asillc arr-:1, on Illl" wrstt-rn Hl|(llll(l(‘1‘ of the Lake
Stephaniv (Cht-w Bahir) rift, in detail as part of 'd University of London
doctoral rcscztrt‘h projct‘t. It lizlppt‘nt‘tl tlntl rally in 1985 scrnrity problems
I‘t‘n(l(’1‘(’(l lltt' northt't‘n part of ASlllt‘ l1};l('('(‘5_\'llllt'i tltt'rufort' it was partit‘»
ultn‘ly fortunate that \‘Vatkins untl Key wrrr" ablr to ro-npcrattt‘ in order to
rompilc- this rt‘tronnaissancc upon for tlw rmin- Sultan-i ill't‘il. l‘iklflt author
is responsible for [hr (lcst‘riptions 21ml (‘ont‘lusions ofthoir rt‘spvc‘tivr areas.
The urca includes the northern part of th(‘ Koolii l"or;t Basin containing :1
St‘llltlltfitltitl')" suqut‘nt‘c of world rt-nown on amount oftht‘ hominid fossil re-
mains. 'l'hcst.‘ have been the sulqjct‘t of IIll1(‘l] (lt‘taiIt-(l rcst‘ztrt‘h. 'l'ht‘ intr-
grution ofstu'h information at rlisparatt' lt‘w'ls is no (‘asy task. (”It involving
dotailr'd stratigraphic analyses of limitr-tl ztrt‘n. llH' (itltt‘l‘ ranging rapidly
ovvr prt'viously unsuI‘Vt'yt-(l adjat‘t‘nt terrain. The rcsulting t‘otnprtmtisc
provides the first systematit' geological :lrst'ription of a fast inaling art‘a,
W'lllt‘ll still i'ttnnlins difficult of access. llllt.‘ discovery of the libiszl Ring
(Totnplrx with its rt‘lutrttl iron lill‘tIHiflUtt mnl high gold \‘alntrs in grab
samples. must hr notvd as 21 probable future target for mint‘ml vxplomtion,

It is satisfying to l‘t‘t‘tn‘tl that lllt‘ joint Kcnyaniliritish mapping and
mincrnl exploration projvrt, together with [llt' t't‘sullx of Dr lNatkins‘
rvst'nrt‘h. haw l(‘(l to thc surrcssful (‘mnplc‘tion of this report.

Wr Would also like to express our gratittult' to [hr following pt-oplt: for
supporting tht' fit'lrl work in flifl‘lrult and snmt‘timt‘s dangerous :jirt'um-
stances: geological assistants A. (jimtli, (2. lttjilu and (Iriwr/mcclmnir S,
liasoi Bwogo, ant’l (‘Hp(‘(‘lflll§’ lltf‘ llt‘llCOPIt‘!‘ pilot St‘lmstian Thain.

B. D. HALKM \\
.K'nmhmrtn-Harmhn' 1mm {maxim

22.7 rluum! 1.037

v i



Geology of the Sabarei area
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Nui'lli lxlnml l\lll1'\l][lllllll1)l‘[ll!‘l][I[l.ll('l]1[lJ:).\'lIl‘lllliil
Ii';11'li_\1i1 Viils'anu cil‘1hz' (livgun- Kill in Ki'iiyn, 'l'ln-
\‘Hltdlll' 1~ ilt'll\l‘j irrlfrii'rimx m'i- Illl‘fil‘lll in 1hr .xnnih ('1'1111'1‘
lll‘ l\'m‘lh l.\l.|n[l .‘mrl [\\'1l lava llrmS puSl-rlmv ll11‘ 111031 1'1,“
L‘ij'nt high \\;ll(‘l‘$|iil11lul l.‘Ll\1"l‘llllxiillilwlilllwl :n l1‘\.\1l1:nl
lIJlllHan> lll’ Ijllrmvn .lml (idl'llllilliu'l. lllTll. 'l‘ht‘
lhl.llll'l has :1 in'rxi'nl ~1.11'l;1r'1' ui'iui til uhnut ‘22 kilinm‘llm
Vsllll Hll‘i'): c‘lill‘a (limppi'ui'ing lllll) lll‘l‘]! lgiki' \xgm‘r [l'l.nv
l]. Nrn‘ruw \'nl1'.1nic Minrl—hi‘di'liw (un’l lmnlu‘r’l H 1‘1'1.‘
dupes :m‘ pi’t‘wm locally. 'llu‘ (‘lLlilll‘l'Illll‘y \'I)llLl]llS[I) hits
huilt g1 lH'i'lllll(‘1l('l'illt'l' in 1hr I[1l(llll1'(ll ll](‘ islnnil whirl] is
€‘l:'\rll(‘ll almnl llllllll ill)||\'[' Il11' lulu: llu- i‘mlisi' lim‘ 21
lllilllll‘lt‘l lll \1‘\‘(‘l;1l llllllLlH‘il 11n-Iit-s \\l|l] lll‘l'illhlllll'l'tl
\‘ll’l'iilll gullying Ill‘llN HllH'l’ whip w, A lwi'n'h Ii’rmi 1‘ H [n‘t‘v
L‘lll abum .711! n] (lliunl- tlu' 1111-51111 lulu‘ li‘w'l :Ilunq [llt‘ 11141
hllll' 17l 1ln' isliinil l‘l'l‘N'll lJli)!‘l\'\ [gm] lilVM lliM's l)t‘i‘.'u l1 thc
um] and mirth s'itli's‘ ul ilii: Imln'i. 'l‘lu‘) post-(luv llll‘
wan-+111 lwnrli. l111£lll_\ lluwiiii; :ilmn; rhix ltunn‘r‘ hrlin’v
ilmu‘ntliniz 111111 The lnkt‘ ll'il‘ niitlht'i'n llnw (l'liilun‘ ll:
l'IJ..\ liiuill .‘1 pnaniiln‘m ln‘;1(ll.mil \Vllt'l'l'ilh [llC \M'HH‘IH lltm
(l(‘.\(('111l5(l\ll‘t'l]('Illlt'l'VYillliLIHl(llN-l].)])(.'ill\.illILU[llL'lill’xCill
:1 high angli‘ 'l'llv: liiglu-xt pun lil' Nni'ih l\l&1l|(l ix‘ 1h:-
willln'i‘n lnll will] an I‘ll‘\lillllll almw‘ lFll\'1'lt‘\'1‘lIIlHl‘alilll
Hrllln. Illllls I’Elllnilz‘tl h‘nllll'r is )]l'()(lll(l'(l hy .i l]]21.K.\l\’t'
(liuriu pluu; inlillin}; .‘m nhli‘i‘ ('HIIL' whrm- \unnnit pym
l'lil‘lllt'\ llil\'(' l‘]'fl(l('(l ;1\\';1_\’, (li‘iHliL‘l'llLil lillcuilitin lids
lll}l(l(' [lu' llill‘x' l)('[ll(ll k >11m.1‘p1il;l¢' 111 .‘Vll'l‘ijlll l'l'llfillil) p21:-
1l111’iiI‘L; Illilltll' §;1Illit'\' 1m Ilir' Hiltlllt‘l‘ll lrIH‘ {l’lmr .3).

‘3 Q LAKE 'I‘URKANA‘S EASI‘ICKN LOWLAND

'l hix lxiux’im 1‘ ix innuhlf.‘ (lt'lilitntli'll l]1'l\‘.1't'li ili:".?[l1]11l1
H .5513 mi ['1)|'lllllll in Ill!“ 12m .‘mtl 1hr pl'i‘M‘lll l.£ll\l‘
'l 11rknn.i shrin‘lint'. llll‘]('lhlll'l‘qlfllllil\\-'1"ll\“r-'l[1l‘illlpt‘iil
1:125 iln'linini; lllk' anisrrrn \hlv I'Jl [lu' \\£l] ]!1'£l lmnin iiililligil
l:\' l.;1lu* l'iiikann. llll ix'iiin liy 1hr [llillhl Jivvm ilminini;
Illlll lgilit‘ l'm'lmna haw pimllit't'il :1 St‘l'lt‘) nil ll1\-\‘ l1i||_\'
\x.111'i~‘l:¢‘1l;u'ni.~ illJilVl' lmmrl klmlltm \‘dllm's ll.il'll£]ll\ lllli‘tl
ln' \.l]'llillk1|]11‘t>11\inllflIllPll Llixlicisih. ln p.111 1hr m.m'1‘i11l 1.x
l'l,‘lilll‘[l 11- l)|'('\lllll\(l’lltlt l'IH' llIl\r\.‘l]‘(l\:l ini liI'NlI'IH ill l.;ll\t‘
l‘iirlmim. am li 11.x seimllL-n'wic-lzm'il1nliilini'i'xhi-i'vliiiz's.
'l'ln'1n:~iiulnil\'ul Ihix lilllllfiiillli‘ ii llIIIl-xt'll l1\' Illlllll‘ll'lllh
\ni.i|l1n:-sl,1\rmr|nwx;1<r.111|n-r|ln [<‘\‘].\[:1[|l 411.11.: iil'1hi'
Kimln l‘ium l‘nr‘mnlinn ‘l‘ht'm‘ ll‘filllllt‘fi' i';ut'l)' I'lM‘ 2]]111'1‘
llmn M‘YI'I'Jll llll‘lll’\ uhnn' [hi- zitlimrnt low ulnilinl.
llmu-ui. 111 lx'nlwi in Ilu' um, and 111m 111.:11‘1, thi'x‘ (llt'
Hllll'l‘ iniln'l-M'ix'r, with 51111) .\l1]l!l'\ in l‘\':'l'\,\' (11' St'k'l‘l'ul
1:-n\ Ill lll1‘llt N l";1lilliii_11i\;I [)I'IIHlILIl ['UHH'Ul rm 1l11'1nm-
[ihtilnqy‘ 1|l-llll‘ ilimsimlinf: .‘nrns‘. l'ln‘ 1111151 pimnnii'nl
mpnqmphu li‘élllll‘t' nl 1l‘il\ pi'm‘im'v ix‘ 1hr hnx'ultn lz1\;1
cuppinl hmwt nli Knlwi Fl‘lll' mp nl [his l)lri('k is liluinl

Jill) 111 1LlJll‘-l‘ llll' lillu' l1'\1'l. l’izili'iz'iiiiul \V1'rlllll‘l'lllH dicing
\Nl' lmlllx :21nl SSW hmnni'x‘ has lniiiliui'il .1 Huggiwl
wininiii l)l:2[1‘.!‘1ill't';l111ll|l'l]flr\'l.

2.3 SUREGEI ~ ASILLE HIGHLAN [)5

l'lu- lllllkt‘l'] hilly rt-rmm ml llH‘ Slll'l‘lil'lr .’\.\lllt‘llii§l1lil}llli
.11 .'lllllll[lt‘.\11l lariwu‘n bill} 11ml ‘lllll m hi'pululi’w llu' lizaiin'
l.;1lu‘ Htvplmnii' ,mtl la1lu‘ 'l 111'l<;1i111 Kills". 'l'ln' highvsl
L11rn|11tl lH LlllLlL'IlLllll l)\' rlissi‘i'it‘il [)lillt‘ilZI l11\';1\' wlmh .m-
1111111.‘ ItHllJlIlHIllHl‘v llK.‘\1'lUlI('ll \l'lllll"(‘?1\l\\‘rll'll‘l l.nu
ClllNlJN .‘lllll 1mm” (.|[)|)l'1l ln' Il'wismn‘. \lllliillll' 51mm nil
rhi' .-‘\\'lllt (in-11p (m- (HUIIIIHH in lllt‘ .llf".l nnrih lmm
l’mliik 111 1h<- lilliinliiun lmrilvr'. A1 lliv l](|l'(l1‘l' In 1hr 1*:151 nl'
llll‘1l!'l‘.’i .m :‘rmh‘zlnpwmmling1 [L'n'vnu'm t‘l‘llll'lillllh][lllll
'lJJLNL'llll‘Ill‘ ix: lllll(ilIl-tJIIILAlJlV 1i\t‘|l.Lin ln‘ ()liqnc
lJ.‘l\'.ll[H. (ln'rnlm‘ 1‘l1ln 1mm (he) t-riiilml ri‘mlmmx' til

;11 (£11111 ;'\n_\uil\:ilih i(;l'{
ill I ll ‘Jlk'l'ffi‘ji Nllllll'lnllx lllhh‘l i‘msinu Nlllilll lillIlIN inllii—
mmur Minn-1'11: w‘lllh‘ 12g,

vniv 1h<* Illillllilgl’ piliu'rn .nnl 1l11‘ lin‘inmiun ul' «'iiz'sms
Aml ltll'N‘lH. :\('L’nnnil.stitin.~; (1|. unusv i'luslit 1l(,'l.')t' :11'1'
l'mnnl 1111 mum- lHll .‘lTltl kt.n'1).\llil)t’\_ mainhlv iilnns; Inn]!

11: llii‘ \W‘hl all l](‘\\ llalm‘ and 1:1 [hr l'mw‘ ul-\1 ‘11 p.“ l‘_L".

llH‘ ;1C".1\".' l:111l1 \‘t‘ui‘pirilhi'mnlh.1lniiucnu1111q393:").

39': LAKE S'I‘EPIIANIE ((ZHEM’ HAHIR)7KINL‘
SUGU RIF'I‘S

l'hifi Min l'lim'i'ni' Kill Hvxu'nl ha»; mil rli~iii1111
phi-Mug! iipliix, lH'l 1x; Vlvlllf t111111 ninth ill Blllt lui 1115 1hr
N‘Hllllil‘ltl 1‘ncl ml 1hr (lln‘u lluhii‘ 1l!‘[Jl1‘.\Sl(Jl1, Wllt‘ll’éh in
ll'H' mm]; is :m 1‘l1‘\'élli‘rl. I‘lllt‘fl‘ 111m 17111:],

llii' {llll'llll't‘ll (li‘lH'l‘tUll E'illl‘xlhlh‘ ml .111 inii'rinr
1:11 1131,11111‘ ll;11 ll.l1)l\'1:rl ln‘ lE.1\VPllI]ll.\ with 1'1‘ni1‘ipi‘111l(him.
Tlu' pliiinx' llil\L' l|1i1lllll‘\(ll-\i‘tllulh NIi-i'l'ic izil lll'llllS lll’
i‘lnrling NINJHI' gi'uwl mm l'f‘ll‘rl 1n clmmugm li'um

l.1ll1‘l'iill\' Hymn-cl .\ll\'\"\' N-
tie-ntlinL; l.!11ll M gains will] \li'l'lll'lll-lliil’l‘fi11l]llr.")ll111lllgh.
scpui'uu‘ 1lu.‘ Asillc highlands limit [llC(il1L‘W l‘lLLllll' (lcpi'cs—
xiun. 'l'ir lllt' «um .i lllllllllt‘l' nil Nlllilll. k‘l‘tllll'll \‘(Jll'.||]l(

Mirriilniilini; lllL‘Elllilllllh,

1(Illt‘h I'lM‘ .-ll)1)\-'r‘ Iln’ IUllllVléll plain Many inl' 1hr mum
.‘l])])t'.‘l[ l1: llt' Ml)(l\(' iln- muz- ml [hr- Nl‘i‘ll'l‘lllllllL" Hnlulx‘
l’unlt, whit h <'lll'('ti\1~|_\' (livnli's [l11‘ (,Chi'w Brihn' (lvprmw
hlllll ll'(J]ll Iln' muthi‘rn plutvnu. TlH' lluluk(fll;1p\\hi(his
1hr umjm rim-r Viilluy him llll' x'miili 1'Illl til (Ilii‘u l’mhir is
.'ll.\n ('nnlmllr‘rl l:_\' [l]!‘ Minr- l‘.’nil1. l'iéulWJII'Kls llN‘l'l‘ is :71
igrmlllril I'lh‘i‘ in 1111‘ igt'nnnil l1'vvl luwiu'tlk' [ht' luw llillx ul ll'll'
Sulnn‘z'i lilt'u A11 Iln- lmw Hl 1hr llzilui'i nmwil. Nllllll'lrlllfi
intz'rst'vting l;llllT\‘ ('imlml lht‘ l;m(l:~:1';1]w. Originally lln‘
l'ilNlL'Ill 13th:}? tll lln' [Ili'llldll gl‘ulJcn was tli,‘ll111:il lJ_\' 1hr: mu-
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lllllt' \llilll liii Tllt’ |;i\.i \iiciiwsiim lil‘ .iiuiiiriil l[| \l.i
[\ll Hailifmll ,iiiil \VHliis, iii llll‘<\}.

Hrilurrii'm :il .iiilnric‘ linux' m: Ill' liill'lllilllt‘lllb ill llll'
llil'x'i' .Illll i'vt'iisiu'ly [ll tlii' imp ml [llt‘ llll‘llilH‘I'. ‘llii'
Li|i>]:u.‘iiiin.\l lii‘uis. l'L‘(l|_U11l\L'll b\' Ilii ii .l})ll\ll( ll'.\lll{'|‘ nitli
ilispt'ixi‘il |Jl.l!1ll|( lixi' l2l|('l1l\l‘l'\ Mix ili'l' N'l'llillilll'd lllllll lllK'
Iiiitlz'ilyiiix; l]ll\\\ by ‘1 gniiliiuliiib \w‘ll-ilmrlnpi'il
[lillv‘ll'ilmll (ilvlflll‘ \l'lll]l|t'lil\ Hli' i'xiiim'il in liiit’lxt'lh be‘
I'\\’i‘l‘ll Tlil‘ i;i\':| lllW-VK, mmz' having i‘ii‘ldr-{l \'i’l'll‘l'll'.‘lli'
ll‘bh'll\. 'lliiii ixii'lmiiiiii' .mil Hiliu‘niiw llll(‘l'(.‘llilll|)l1i .‘ii'i' ii
liniluiv lll ilu‘ I]|)]H'I |).il'l nl '.l'i(' pui‘iilixiiliz liI\.i M'tllli'lll l‘,
.\t Imam miiir ii1‘llimi- lll‘ihfill‘ iii.i\' liiiw‘ ltil'llu’ll lJ‘.‘ slit"
l.l(l ll:v'ilt'll?lll‘llll.'ll llllllt'liil llll'Flllllilllllll. .illliciuilli lllt' lt'w
Vlllhlflllllr'll lillltl'll[]\‘ nil‘il‘l' ])l'lrl]£ll1l\' l‘('.\'llll li‘nm iji'lillntl-
\\;1|v.‘i UllL‘lJlllJl] uliliiii liviliiui \nilx.

Ill. ll Ix \liMni-‘R

ll lu’ Hilluk l\li'ii|b:‘i' lids i‘i‘i‘c‘ivml ii'nixitlr‘i‘Jlilr .itrt'mioii
[Ill :1: < rilllll ul iiiipm‘i.iiii \\‘l‘llrl)l’(‘.‘i(']’\('1l vvi'ivlii'an“ livSQilK
int liiiliiigj liniiiiniiitlx, l'l'1'£l\('l'i'(l liriiii llu\i.il xmliiiu‘iilni'y
[(Itlx'N in i|> limu liiill' Illdlllt“ illlLl \"V’alliliii lElF‘li
V\'.Iikiii-\_ l‘lél'i; l.l':ll-U.‘\' .mil \-‘\/';i|l<t‘i'~ 19871]. Pilllll‘lll'llll:
Iullix lzii'iiiiiig [lu‘ uppi-r part at rlir Member l]:l\'(‘ l]('<‘l’l
[Lin-(l .‘lH l:|l<' l-Zmlx Mim'vm‘ by llll‘ K Ar li‘i‘liiiiqucs
[l"i[: ll £lllll citlii-ru, l‘lllfi; t'lliiiigzill illltl \N‘iilxinx‘, 1818.3].
[NT (:llupltfl 3]. Ziiuiii Li‘wiiiln‘ Iiit‘a’tfiil witlliii [lll‘ lull-x
li.i\z' ]ll’[l\(‘ll lllll;lil} sniix‘llulxii'} lill' 1i~>iiiii |lilll\ iliilinlgv
éiT‘Hl ilir’ l’mliik \lr‘iiibi‘i' lull}; ])l'ti\'l{ll' .‘m lll'.[1()l'l.llll [Jill'l'll-
iiiil lissinuii ll.1l'l\' (igt- Slillll'lkll‘ll I‘lllll'li'ii‘tl Illlll \A’nrkinx
lllllilli .-'\[i ilti'lilllll [)l‘ llil‘ mailing} ml 'llt' l\‘l('iiilJL'i' liiLs
ii;:,ciiil} bu‘n prvx‘rniul by \A-"zltkiiis (iii pi'iws‘l.

ll lll' llliluk \lt‘iiibi‘i c-\'i-r_\'wbvr:- [I\'(‘l'l|l‘\' l;|\'il\' ml I'llt‘
ll'lll‘ .\li'irib<'i‘_ 'l‘lil‘[Vliv‘h‘f'liiiillh'l'lfl:r11'(ll,‘(lll'llnlillllllll‘dl
Ilii‘ .HiiLitli—t'MLCiii lmil (Jl‘ lln: Siiz'i‘gi'i Plilll’dll ll’lillt‘ i’jl
\Vlii'ii‘ Ilit' lim'i'i' li‘iilui‘nuux' llilFlll smliiiit‘iits lit' a
Ellll‘lillt‘N'N iil' fill in :iiiil ll)“ iivvily‘iiig luiili'lli'l‘ilit' Hill's Hf!"
Elliu iliii‘k ()w'i'nll iliii'kiic'as ml llll' abfir is highly
\.‘.1l'l.ll)l(‘_ I )11T\l(l(’ ilit‘ Iypv .ll'l‘flljl‘llll.“ l1U1'll)L‘1llSl(l(‘(Jl [llt‘
Uppi‘l' Bzilxiiii) Valley. lllt' l(J\\'('I‘ [ lusiii' (ll\'l\lli]1 ix uL'Ilt']'illl_\’
.‘llhl'llll lllllH‘[)lEU't'l5llll‘l'l'ly.l})£1l£ll‘l).\'1\l\Vlllll]IINQIhHlKIlCLl
in [ln‘ llll(‘ \lt‘lIIlH‘], Sumi' \-'i‘rir'bi'.lii- lllhhlln liiu-r l)('(‘Ti
i‘i'uin-r‘c-il l'miii lliiii x't‘ilinii-iirs in {l .'R 13983.? Eli’lilifi] iiiu’l
llflll'l()\\'lllll‘l't’llls (rinqli‘iiiit‘i’nivs Illirl s.u1(lxiuiit‘s :m. r\»
lhmrrl in lllL' ll liniiim gcii'gt' lUR lIH-l ‘l‘HJUT‘l. ‘l'liv
illiclun‘» 01' ll]!' lull M'tlllt'llt't‘ (lllllltllhlu‘fi iii ‘1 utsiiijiul mi}
lllll’llr“E‘Hl\\.ll'll.\. Ilu' iiyimlimiit’ llllll bring \‘viy llilll (il‘
Jll)M‘lll (ill lbi' \\'l‘\'T('l'n]]l(ISI pui‘iirm Ul Ill“ .-\.\illt* Plain.

l'lii‘ luwr’r u‘i‘i‘igr'iiuus x1:'rlitiitiii;ir\' rm'ks .m‘ inu-i»
pi'CICd .‘is liiiviiiL: liii'iiiml Wllllll) .1 iiiziirii‘ l'l\'(‘l' \'.lll:‘§.'i
Tbiik~ N'lllllllll‘t'lt‘.\,\1’('(llll>il] lJl'UWll iluywmm IL‘pIt’M‘lll-
in}; lliniil plain .illli\‘illiii i'liiixliluu'x Iwi Iliirilx‘ ml llit’ iuiiil
iliit'kilt'xh til. lt‘l'l'll’j‘Tliillh Wilimfinfl ii'i llll‘ [H'H‘NK‘EIHJIL
'l llt‘ l‘t'lllillnlllg wrlimt-iiiq iniluc’lr {was .m'iiiiliul ('ll.‘llll1('l
miiifilstumrfi Liml uniiglmm-iuivx. Minimum ('lJlHl size is :L].i
pruxiriiuiil) flun iii [lll‘ typi‘ :ii'n'n l'JlIl [4| 1lI(' iiuiili ((SR
2941)“ WHEN] unusually (HillHt' (li-iimiixlnp m ‘15 f'lll mm,
ll.l\'l Illllll'lhlulll flit'lll‘. liiii'gu‘ li'iaiiijli wr'tiill
inlaid)” [‘3 10 130m in Wirllli and ,1 iii (ll‘Cl) .IN' i‘xpnsvtl .lllll
lllt'l‘l‘ ix J qtjiiri'ul liiiiiiq upwards \xiiliiii unim. l'llit‘l'

V.‘ JIPPI'UX’

giiiiiitril Mlllllhllilll'h iiiiil Hillhliili('\ :‘xliiliil Hllltlll smile Lll'fih-
buliliiii; iuitl may slum I'lltll léh'lfi‘ bluiiii'l),iiimi illlll [lir
(ll'\'i'll)l1llll'lll til \Iliélll :iliuil Sli'llt'llll't‘x', \‘ilI‘l'l Iikll?1\'t‘l')(‘t"[]
lnlt'l‘lil'f‘lr'tl t‘lSK‘H'l'iL‘I'L' Sis liii'iiiiiip“ iii u\'i‘i‘»l).uik JJHINlh'
(B. E. Buvxcn. fin». (mum; \Viilkiiix iii pi‘i‘ss), 'l'lu‘
\viliiiu'nls' ANN)! léllHl Wllll lllL‘ Lliziiiiu'ls mniniii .‘illlllHlillll
Rllll'lll(‘(l Wiiiuil 2m \w'll as \=L‘i'it‘bi':iti' l‘tl‘lNllH, A luunnl lixi
llélh lM‘t‘ll prt'wiilt‘il by ll‘ill-(l‘y .‘llHl \Yulkr‘ifi 1983 'l‘l’ll‘

limxiis H‘pll‘M‘lil .1 lll\t'l\<‘ hauliu illlll .ut' ll"l.||.ll'll[l} Wi‘ll
liii‘x‘i-in'il, 'l'lit‘i .‘ii‘t' llllllltl llll'illlV lll (ll‘IlN' i‘IJlli‘t'llll'd’
ll(ili\l .lll(l in Hlii‘ Kltl‘ lni'm :i lnwil ‘lmm- lit-il‘ lR» la.
l.".‘ll\l‘\‘ 1"” minim; \‘Vullxiiix iii pim‘si.

'l'lii' lmkz' ml Ibi~ mt‘ib'iiiu lull \‘qlu‘unn‘ ix \lldlll .lllll
lllt‘l'l‘ is‘ IHI llllt'l'l‘llluvl'l lily «Nil l'l |H<’lll.\ll( ,iiill (lvli'iml \‘l‘lll
lllt'fl'. 'l'lit‘ lull< ll('\l‘l'|ll('lf’\.\.IPI'II‘JI‘l-il|1l\l‘I'KlN‘Tll'lli'l‘ll
llll\l.il I'l“-Illl\1l]‘L"1'lllil‘l iii cll‘at ri-ii- [in-H uiitl <Tll'.‘llii.\ (il'
l]\ \llil’L‘l numb lixiilu‘iiii' lut’ lll{' E‘l‘\\'i|ll\lIlLi lllLll.lkl<J§11l)l'
iiiiilciin viiiw l.,iiiiiiiull<li| \\'llll m‘tgix'inlmlli Min-Jib lll’
l lllll'(l : Iimw—xt‘ls; ill] illllllll'léllll t“ Ill "'Illrlll ( 1]l'.1|lll lill \H'llt —
lllll'\;.iii\lllll‘[hl't's't'l'lti‘(ll-\w‘ilItilHHli'tllillliilkt'll.1i“llll‘lll\
[hilll'ldVl‘lH‘l‘ll41>1'l1‘lllllliitll‘w‘I'lI‘lt'liilllIlT‘illllllt‘llfl‘h‘ ll ix
ziiiiizin'ii: lbiii lllt' lm'ul ill'.iiii.i§jt‘ lui>iii l'itljllllY IM‘KHIIH'
llllil\l'\l\\llli[JellMl‘llL'll'lL{lhll‘lilt'\l'll|lllli|lll‘(tllllil1|llllil‘
lliill .il‘ IJH' Iiill'lJi-(lx |)_\ ‘iiiairiiiil‘ ilrriiml iii.ilri'i.il> ()iil_\
.ll llll' \t'i'_\ III|J(-lll1<‘ \ll‘llllll'l 4lt> [i-i'i'iigl'milix‘ smlliiit‘iilx‘
bi'i Iillil' ll'lllllllillillrtl Iii [bi' Hills ()n Illl' .'\\'|lll‘ l’liiiti~ tho
lull: illl‘ Ml'll [H lilllll \[llilll \_lllt‘\\ \\'l|i.‘lll.L' (liq Ill.l\‘
\lHlH'llllll‘N *«lliiu fill‘t'll (lil) «In llll' [Illilt‘llfxltiij li.l>ril1x,

llm\1'\'t*l‘, li-iiiliri'a‘ Ill piiiimn' .'1l|'l.lll lH'lllllllg !1t‘iit‘i'iill_\'
.Iil‘ .‘ilmnl .iiiil imiiEiii‘lii-iis‘nr r‘vunilxiii‘ii l~§ ll('ll('\|‘(l In
l|;l\l’ igilwii PIHEK’ ll'it' liii miniivi' .lllll liiiinll'iiiipir'tl
quitirl cul'ilir iull fit'(|llt‘]l(l . \\l]l'll iniiiiiuiml with llJL' [L'I’
lluk‘lltllh .‘il'lllllll'll|\ {ll llH' lI>\\l‘I' imii ul' [llI' \li‘inlit'i’.
llllLilll HllLlSLtNl Ilmi llll' Ii‘\\lill'\l||‘:" Ic-iik lll.ll'l' li\ slit-rl—u-uihli
m’vi .1lill‘dll.lll‘xllillxlllllllll'llIt‘lll‘lJlillV‘MlhllUi l'L‘hll'ltll‘ll
in :1 ill» ['(‘li‘ riu'i‘ \;illi-_\

Tlil‘ (till Si'qlii'iit'i' H't'HHlt'El iii llil‘ [ylii‘ \‘l't'lltlll um l')l‘
(-mHIt'iI-il Ilir' ]'¢'\'llll ill. a \lllu'h' \‘uli'éiiiii' r-pimult. Il‘llK'
lllilil‘lllllixl lll'll lll Hum lm (llllll‘l is £1 Iliwiiiii'iiu'ly milmiiii-
pink t‘(lllllll'l‘(l, illlt' xiimlstimt‘ Wliii l’i iii:i_\' l'izt‘ bi-rii piu-
ii;ill_\ ‘l):\l\:)(l' bi.- ll)l‘:>\('ll""ll1}{l:1\'.l. Huwvu‘i; [lllh [‘i‘txlh‘li
(in! lllr‘ll'lxi'l' lil'(|‘ ix‘ l1!(;lll_\' ll\'1.‘]'l.'1lli by ;1 llll'llll‘l' iliiJl
\‘t‘llln‘lill' ”1‘ l'(’\\‘ll|l\t‘ll lull-'1 xiiggl'filiiig Ilml Hlll)£ll'l'l.ll
i'\’[i(r~'il|‘t'. l.1llll‘l'lll.ll1Iliiilx'llll;'_\\'£l\‘l't‘Siiilii\llilt‘llil‘ll<llr
|'I'l'.‘L\'t'(l incliii'.iiiuii 'l hv u\'i‘il_\'ii1§4 iiiili pi'nlmblv i't'lirv—
St‘lll .iililiimnnl i't‘wui'lxinu .liicl [l'(l¢‘]iii‘-§lll(ill (:l ll](‘ (Il'llzlllill
p\rm|.i\r.ii lll'll4).\ll\, .lliliuliigli iillllll,llitl.ll (lowly lUllll.‘l]l-
l}lhl‘.ill('liil> mimjliistit \[Il(.llll5ll] (illlllnl bi,- I‘llll‘ll mu,

'lli: rxlzusur'c- iil lllI‘ l‘liilulc i\=lvinbt‘i' iii Ilic‘ lriwr-i‘ |l
'JlHHHH \"flillt‘jfi [l JR lllllli Ellllllll} l'(vIIll]['lHl‘}; iL [llLllIllllll
til-l) iii 01 >iltsiuiiL‘s iiiitl .\.lllll.\[(lll['H will: (llh‘lu‘l’hl'tl pvbbli'h’.
liiiiiis: lJ])\\;Jl’El\ inin \‘iliwimiw :Iiiil i‘l:i\'KLuiii~.\' \x’liiili iii‘L‘
l(l]l]N‘fl l)\' (l iiiiixirliiliii “[7311] (Il-\|.l|-llllllillllll'lHlI‘ll (Ulla.

Ii Innn .\li.\11:l—.ia

'l‘lii‘ uppt‘i‘ lll('llll)[‘l til [llt‘ l’aukulr l‘uiiimiiuii l1.l.\ (‘XLK‘II
xivv .Jllll iiiiililiuiiiifi miiti'iip (n'z‘t' ii lilt'gi' l).ll'l ml. llll'
\\'¢‘.‘“lt‘lll .'\.\'llll‘ P|.Iiii Q-lllll iii .I sli'ilu- lll'll (‘Nlt‘lilllllll hrilllll'
mililm':i~ili~\:ii'tls .‘ilniii: Ilii' busr ml llll’ l‘.l.\ll-'l'fl wall 01' [llt‘
Survq‘ri l'lilTi‘illl and min lllf‘ uppi‘i‘ lfiulx‘uu' \"Lllli‘y'. \‘N-‘liiki‘v
lt'uLiiL'i'uiiL' liillriul ilit' llululx' \lvmlu-r £1ll‘kil)h(‘lll. llH‘lJJIM'
ul' ilu‘ ll Illllllllil l\lt‘llll)(‘l' ix iiui'iimllx indium-(l b} u
\‘iiziilllt .llll [J.llill'(]\'||l (l('\‘l‘llllll'(l liprm Iln- umu‘i' ll'lll‘ l:i\‘,i\‘,

lll plan-x, llH' liwwrxr Illlimmii l:i\'.'i llim‘ifi .‘111‘ ci\'("l’l£llll by
illi'llll‘l‘ paiiu-llifi'itir iiills ul' ilu- Hulu'x l\ll’llllu‘l_ llir-
lJuLiiiiliii'v lu‘lmt‘t'ii ll'll‘ iuu llli'llllfi't‘fi. llliVVt‘Yl‘l'. in 2.311(1-
‘illy lléll, lllt‘l't‘ li;|\'iiii; l)l‘(‘ll lllllL’ ilmwii‘ulling lllllJ llit'
it'léiiivwly xisl’l lull} lii'iiii Hi llu‘ bumlrit l‘I'lIEH’lHIN,

'l’lit' iypt' lrm'ulit)‘ in .‘l LfiJI'VLN‘ uii Ibi‘ ll‘llllllllll Rim-r~ llll-
IllK'llliIU'l-V \‘filllli’r’r'lfi'l «:l' L‘LllLlLll'lil (lil‘l. \\‘ll(II'[‘ lllt' IVF)!”
\L'Clltlll UH [l1(‘\\-'.]ll nl llll' gingi'lUR 311””? Will] U] i'i‘i'izi'rls
[liL' iiiiixiiiiliin iiii'ukuiz'tl [llll'lx'lit‘HN <11} “l7 iii. lll'll' IliL‘
lll(‘]lll](‘l' i’iiiiipiisw N'llllllLil}1lllllllll’i:l[‘~llIllllHll);|.\:illl:l\?l¥
HM! 1111‘ i‘v'lusiH-ly l‘llll‘ill‘l‘llllll‘ll :mtl :i[ili}’i‘ii‘_ 'l‘lit‘ llnwx
:m- ilii('k ilIlEl l‘rlllfi'k‘lVl’ with well liii'iiictl ‘L‘iiliiiiiult'sl. illlll
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Irll‘lldl'l'llnllllclll In l|-.‘H1*]ll\('[lil1' sl'llnm'nL [2115 alu‘nx‘ .1
lull 1n plul'llclaslil' :1lri\lr\ ]J]l||[ Ill llll' Il|.JiIIl l'rlllllnlll.\
l't'flllrilfilllli‘ lllI‘ ll1l' l},{rl1|||l]|‘ill‘- lll t31l' Millllll‘ \ll‘llllll‘l. lll
.l l‘l'v. ll')(.lll|ll'\. ‘ll‘l-\ lII-II‘K'E' Illi\lllllll] lm-ll lHH 'l\lll] llllll kl;
llll Ill llllm lII‘ llllll‘l’ ‘HIHSH' .HI' Hl‘l'll .ll llll‘ Illfl l‘Jl llll'
Nll-l'lllwz' ()zll' Hlll ll llll llrr'l‘nll' [(IR illllill {fll'lll llnr.
1ll'l.\l£lhl[_ l)lHll[l('l.‘~ [ill Ill 2 m in flILl ;:li!l'1 :mll ix mvll lm llv
.1 [llk'kl'l‘lll'll Illm lmmll'll. mlllHllllt’lltll lll‘r‘llliIK' llll'.‘~l'
<l1-1umilx.1_lg.ll|1 llllllillll' lllt‘ [Jl’llxllllzrx‘ lll -l "Clll(llllll \r'l’lt
»l|lil llll' Lll'nl m‘lllll ml I‘llxllllll l.'l‘.'ll llllllllw,

Mllllltl “MINE-R

l'lll' lngll ll‘filHJlll l’ 'll I‘l‘UFl-lll .Illll llma \l.|lll‘ llll'»l‘l\.lllllll
ell ~Il'rllllll'ly \u'l‘lllr'll lnlrlllll'lI-w n1 llH' Millllll' \lmlllll't.
:clll]lll‘l| \Hlll llll'lf‘ 1||\Iltl(li\l.' .l]y[)c'.11\[11<:'\ nlukm‘ llll'li]
lm ll|\.llll.ll}l(' sunlilglapllll lll.l|l\|‘| ‘v\lll]l|l [lH‘ .l\~i||l'
(:l'llll]1‘ VI ll"‘-' .llt‘ lll ,lllllilllmdl llllpllrmml l|‘]'.ll’!‘ l-""
\illrll K--\r' ,mll ”Xv-”Al l‘l‘llllllh‘ll :lqw [l'irlii :lnll
l3!l]l’l"~‘ I‘l'f‘l‘ l'lc'a‘fi; .\«lt|)|l|lL’lill .mll \\.‘lll{ll]“ 198%, \l
llll‘ ‘_\|II' all Illm lll llll Nllllllll‘ .\Il ml)“ lm Illl'lilml Hum
l’IJllull. [(rli .3'
lllltlllllll'll ll)lll\l|t‘>\' lll l'l,l'llll, l‘l\[‘\\‘l|(']'4' tlILx llllIl-\lll'\\'

fill} 983]?!“ I'll ['Wl‘J !S_1[1-i:||lJl-Ilt'\l|l1\l"1

Illll‘.‘ lH' lllllxlllt'lgllllx l't‘l‘llltl‘ll ‘mrl l‘>|l|‘, lll' I'l'lll‘l', lll llll‘
ll|l\‘|.\ “ml: l’H‘ llllwfilllll‘. |)]'lJlJ.‘ll)l\‘ Illl' 11;;nnlllll'lll' \ln‘t‘lx
ll.l\‘l‘ r'llltl[lll'.\ gl'llllll'll} \‘.If.l] [lH’ 'wlLlnuL'l lllm lxillf; m
purl \\1‘,lz|]| \,ll]l‘_\-1'llll llllll llll Ill[l|'l \lll'f'l .l llll' I_\|ll'
ll.l(.'1lll\ Illl' lllllmcllr'l. ll: Illu'l II Illl' \ll“! H l}- Illlll‘llil'fl 'lx lI]l
“I | ._) l Ill lV-l c M \lal-[ll ll [lxllll'lnxlll llllltl‘ll‘ll lJI lllll‘ l Ill‘ll
l'll in WWII {ll glmn‘ll l'llllM’llHlHlt l| .l‘ill (‘1 mil 1» llll .lll‘»
[ll'l‘N‘Ill l‘ll‘1\\l‘l":l Illl‘ l},‘ll|[||llll'l'f~ in thl‘ qlll'l l’mlmll'
\ Llllm.

'l'lll' lllln'l’ l_l‘1]ll|lll)!lll'\ll llll' lulll.‘ llrl.llll_\ l~ llli-.l l"ll'\ |ll
‘~t'!"_\ llltl'l‘ Lilt‘} irl lllllllll‘. lll'ml; l|.1lLl'l '.'.l|l'[’l' Ill-HIT
wlrlallll|w Wl‘lrll‘ll ll hm (l t'lll.i'\lll(' |'|‘\l|lll' ‘-\|ll'l ‘li‘lmml‘v
:ll' ll‘l‘k‘ll ’|.ll.l<l\" EfillHN up In ‘llll'm lll ltll'Lilll. \Vlll‘ll' 'Ill-
lJLlhl‘ llt Illt‘ lllm :.m lll' lllh‘rnljll. iI .llJpl‘JlN E-‘l‘llt‘lllll‘l' l].-:I
l\ in;- l:-\t‘[' llll' lllllll'fl‘fllllL" llllln' whll l: ll.lll inl’llll'll llrcw llll|\
r.<:-Jll~l.;l.l;l|l\, yl‘lllHlllllll'; lllr‘ Ill“ \\.l[l[' llm‘l'nl >|l|l':lrl ul Il‘m
1]'.|ll"ll|ll1 illrzimllrm‘ ~ln‘l‘1. l'lJ\‘.\1l\\.l)r1(|:Illfl4‘\’I]'.'l['l:‘t)ll>l
lilllil' hull; |‘|(‘l]!’l' £llf‘ lnllx Imall‘l :lllllml.lnl '\\lll1ltl llll‘ ill
lm‘nlll'lll' lllll‘ lllL‘HT lll' \xl‘llllllj; \'.,lll<,'>. lll't’ll lll'lllg
1'<,'tll1((tl1ll llll'lElHl‘l pail llz \x-‘lllll'l' ‘lll‘ xllvt'l l.~ lllll'lx'f‘fll‘ll

l'lll' M'illllfl l‘:"rlilllllllll‘ |.\ Haulill' llNll'lL-llh'llz‘ll In lrs
lgr'l-l-llix'h lllllv l‘llllllll‘. ll lx' ‘illllll.lll\ ll l I'}.‘~:l;1l l'it’lL Hrrlmq
\xl‘lrlml [WM-IN, In [his [IIV‘, llll‘ llll'q‘l' film» 'liumml' Il,L\'l
llI(‘({lJl'l][l\ lll‘l.l\’l‘tl [u H'l'mllldl‘l llm llml lllll\ l|.l\‘z' lH't'll
l'llltll'll Ill ll'uw‘ t'llllllfufll' \llill~' \llllpéllillli'l ltl llllu, .llli‘
lllll' |l|.ll.|i\ lJl‘ llll‘ I'lll l-c lgzn’ lll'\ilIIEll'll glllll Illl'l'l' i< £llllpll‘
t'\'l(ll'Htl' ml SH'WuIlt'lill‘,‘ wlllfi‘lll(:1ll(ill with (111mm 11mm; lllL‘
l"l\'llll.'\.;l]1(l lm'mlng.1lnmll.ml rhltl 'l'l‘lllF, 1n Sullll' llIKAII”
llllH, l:\lcul.1>lil It'xmrl‘s lulu: l)L'L'!] lllsl .lllll llll' Hulk
£l[J[J!‘£lI'.‘.l.\.l l‘l[i(”L"['iti[]|‘ll, lll.l\.\i\t'f'l1ll\'. 'l'llixisllll'lrlsl-ll)
lllf.‘ \"~lfl\|"ll) purl lll' lllt‘ (Illm llllm lllllx ‘r\l|l'l'<' llll‘l'!‘
,lmll‘m lll lw lWH lllm lmllxp llll lll>tl1lllllllllf\' hllvmg‘ I'll-r11
l‘f‘ilfllllh‘ll Ill; £1lJ.l.\ll|l( filll.

\l \\ lllllm l\ll \llllik

Ilikv thr- “illmlll' l‘l‘llllllllllll‘ lln' (mm “111:: l"li1'[llllrl(l]1
l1(l.\ s‘xllllalul \\||l1 l! llansklmxlllll' duumnts lll' (llllHJll
.1ll2‘Killlul 1'4l( l\'. Illlt‘fl‘ lllllll l',\|t'[l>.-1\(' lJl'KIN‘ llllllll‘llllill‘lv
lJI‘llJ‘-\' :unl .‘llll.l\l- rlll‘ \lillrlll' \ll'mlll-l'. llt'inl; [lzlrlil lllnr'ly
[llll Ll\ (l4’\l'l||[]€'ll llll llll' ll-mml 1mm “1' ll](‘ .'\\]ll(' Plum.
llH‘ HHITH‘I‘Ulh‘ l.n'l)lln;|rl-l'.\lhln units .I[ this ‘illdtl
ul';l})llil':il l('\'('l lu'l‘ (’lllll‘l‘llVl‘ly lullnul lln‘ Kllmmlml‘
Ml'mlwl'2|l1l~l'1l)(‘ ll .\lLU]dIlHl'(' wllil ll lllls' its l'lllllllll'n: <-
“llll llu' ll ‘Tlllllllél :Ilnllg’slllr' uclmr pl‘ulnml'nt l'lil'l’ ('XIHM-
mm (ll lllt‘ liml'smnm uml l lll'l‘lx.

‘[ l‘ll' ltlul'l llIllI I'l‘l ln'lll'll in llll' l‘x'lll' \l‘l {Ll-11 lvn Il'.i~' (lill'
EUR :llflll 'l‘ll.r
xll'llllJl’I‘ ll i~ ,: <i"]|\l‘l ‘-\'l|lll‘_ r."-.‘]('[|ll‘l\ linen-.413m'IrrI

l; lllllll‘1llt‘h .m ll,‘|lllll|)llll‘ :ll IlII‘ l\ll(l[lll.

lllllllr1llll- ll-lL \xllilil :‘(lllli1l[l\ [l1\]l-€‘l'.\(‘4l <lmll [_<' 1mm;
'l\.‘~'.ll‘l‘ (ll 'u'llllllllll' :mll lllllll‘lr'. A\1H‘3ll\' ll 15 HI.I.‘-‘\'!\".‘ :mrl
:vltfill'rln'l‘ltlm. allllllulfll il l.\ lrllllu'n l1\' Mllllllllllllllllul‘
'rlllyxl'nfiinzlwf l!.:(|l|l'|'.‘-, Vl‘mmlllx 11~ llllx'l‘ iI |l|:l'\‘ lll'
mllll'ulml Ill‘l"|[llll|l‘i lllllll'll‘\lll\{ \lll\‘(‘lll‘>€ .il'l' l‘lll'l: |ll':l
1n tllllllll‘lllll', ‘alll llll'l'i‘ H .l lll~lmll lllHllNlilr". lH'lVH'l‘H
Illl‘\‘l' .mll ll‘.l \llllldlllll'l' 11ml. Vlltllllcll' tl‘xlm'm -.lz' Illly
1111 l'l]]]lll'.lllfl.‘l l-l fllllil' lll'lll'i~' \\’1l,ll:ll'.lll,‘ll.l,\l lll 'lll' llllll'
>l-:llll.', ~llll| :L» l'llllllrllllll\.' l}.l1ll)l|('ll l)‘. lllllll-l:-<,,'l|l'11lll
llllllltl‘

l".lHl'-.\lll‘ll‘. Illl‘ lll'wl'r mm mm: lll‘ pill ll\ <llil t‘lJll“ ~l1lm‘
lll-rr l]lll']'/'Il[1|.2!l llillllllll‘lv’llll'lllllll§:_ Lining urn lLIIl'lJll'x' Ill
q!l‘\ ‘llll\|(l]ll”- \\l'l1 Illlll. ~lllnll lllllt'fi [lll\\l‘lll‘l\_ l,.lJ'llllIl.'Ill

l)L'll.“_ lll mam ]Jl\l|("‘_ [lll llnll'w'hlm‘x .nv ||lil|l\ inn-l
lll-lllll'll \‘»'!ll| ll lllll'llt‘lllll' palm l.‘|\lll lll'lls lll' EllV llml'l
.\l<'|l|l]l‘l'

I'llr llmlrl lIIlllH. llllfil'llillllll“ ll'lr' \lhlilll' .\ll‘llll1('l
iqllimllllllx ‘Ill’ IJ‘4llllll\ llllll'l‘ \lllll'lJlJfix allll .II llll' Ilspl‘
lII'..Jll|\ lllllllmilt‘ ik ("Hill ll‘ll Ell Hllllll‘ lmmlx ‘mll li‘llx‘l'h.
llll' |||ll\ \.1I|l‘.\ ll'llll] II':l1l~llll'l‘|lI Jinlli‘ llll'fl’ m lllnllllr

llHlK'lll «ll.l|lt'l?rlll\', mm l)“lll£l‘i\l\'t‘l]l[lil,"l_l)1|llSIIlH'T'IT
.llll, \lnlnl .‘|l.l11l|l‘z|Mlllpglmlll'l ll)ll1('llllll lttlllllllillll‘N
lllwf'l‘ll‘ lll'lllljm; _'.)|.‘lll('a (ll'ultll' llnllfi \Nllfll'. .‘ltl' up ll»
l‘llvllll llllfll., lllt'w Ilmlll l\l:m.lllllll' llt'll\ lll|\’l‘ tlll'll

Illt‘ ll‘lllflll -\~.illl‘ Plain \lllt'l'l‘fill‘ml‘xl ll"\l'll|l‘lll(‘l|| ll:
PM at: lllll’lllt'tlill‘tl \‘~l|l| ll.ll|l(‘||l'r‘lt:l _jfl|lllll)l'llt'\' Ill‘llll‘
llllgll‘l‘ \li‘llllll‘I.

l'llllllllsllil Ilf'Hflki‘Rl‘Fy pl'lllllll'lILL: lillllt‘ll’ .lllll \lllll‘llg
lllf.‘ | Ill'll lllli~l~1llllli_ Ill llll. 'it‘ill‘>l\ lll lull|llll:.llr'-"'sllll:l

llll\\l"ll'.“llHl.‘ ll) lllllllllll lll'lllllllllH'llI'w' Hllllli‘llllh
K lll rlll' \ldllJIillll'l‘ l\lr'lJ)lN‘l_ HII l‘. _1.\'|l‘,|l:l|l"‘ lll 'llt' Ill:

lull .lllW'llI ll lll {II‘J‘JII‘J' lllllll ll'.ll;llll nlw‘ m Illi‘ llll lx;-. fill-
(lllllflnllll‘v.' ‘llIJIf‘ lzml llllllllll‘lllt‘?‘ :lrili lllll'llJl‘tlEllll‘; lll
~llll|.l ‘4llll\‘v1n=_; JH' (\lllll-Hlllllll lll \lllllllt.~l|lI|11 ,ulci Illr.‘
lllllllllllH Ill ll"\|l|lt .lllll «lllllllllxilill:l, l:11|l‘,[.lll‘ .l I‘lllml
‘illéllnlllll'll‘llll'llM‘\‘l‘l.llllll’ll1'll'1;|ltl|'|11][|\ 'l l"rl~¢‘ lrli'lx'N'
\xlllllll ‘:ll‘\1llml\ lll Illt‘ l\‘[l('l1>l{llif\‘ In [Lllllclll.1l, All
\l'm *Illllldl ll lllllm l.‘]"’~l'l\l.'ll m. l,1]l!llll'-_'“i lll 1m~
."\||"r"ll~llllll1\"lll‘ \‘.l]1fl1.l|' llllwl llulllilx l’xlllulm ll .1» Illl‘
llllllllll H lll' \‘lll'lrll l‘ llxlllllllll-Illml IJII l llillll‘i‘lll ll H . lll'I
\‘lllt'tl'll lll.l| al-=lllllll'.l:ll l'l.1)l\ Ill. [llr‘ .\I.l:1.1lllul' Ell-tulll‘l
*{ll.ll(' .l .xlrmlrlr Illl'i‘lll Hl'l'l'l‘lllllJlL; [illlMllllJlt' ,mll :- [c.l
lll‘lHl'l'll'w [:l'rl|1.l|1l\' llllllll'll .1» llllltlllll~. rll l;llll1llll\\.lll'l
lllllll‘l'.lllnlli'l|1 H1 (nun [ltrljllll‘léll lll l|E|l\'I' lllll—s'lllinl3\.
('ll‘ll'lw 'lll Il' Ia "Hillllllflll llt‘H‘H‘l'll llyllllllllc'z‘mJl Hlllfll-
lllllls‘ -!|lll lllll\l' lll «clllll'l l-Ilclllllllunrr‘l‘ .llll |,lll|l[l. maklnl;
llll' rl'l’llllllllllln rll Illt’ l’lltll ll‘Ill' lilt‘ll]>]l'.|l'.".' lllllll’llll. {A
lll.'|.lllftl rllx'l'ua'klml l‘ll llll ll).1r'.H|l‘r :lllll gl‘ruwls lll llll‘
\‘ll'ltlllk'l.lJlJIl[li1l¢'llllllw‘lllcrllll‘llnblflHQIH'II!1;\'\l“;l|l\il1xl
llllll l

l'l-I-l ll \ll-\1l.l I: ll'llltl' ll]

l'lll' Lilli“! .\ll-lll|ll'1'lklll-lillt'llllf, _: lllrnplgsirl‘ pl' Hl‘c'
lilm l‘t'l [Il'llt'll (In llll' Ill‘ll'llll‘l'll llnnk lll [l'u‘ Hurl‘g't‘l l’l;llL‘;lll
l‘liR 'Jfllll'lfl lllllf’lii 33“.“)? Ull’lllll llmlnq 41 llllt'lxll(1.\> Ul‘
51.51“. ll, [Illll}|}l\|',\ ,‘l llll'lllrr wl'lllll'ml- nl' J).illlt‘ll!‘l'lll('
[J\'](J(l.l‘~|l|'['13l'l{\l2‘:ll imllnlrx \Illl'l" lmwll [.IHls (ll lls‘ lu-ml
llll‘ ll|\l'~'l'l lllllmlldl'} 1x ulx‘lly H‘K'HLl‘Hlfil'll‘ mrrlymg
.\l]‘l(lll‘ .\lfllll][‘l' lgninlllrilcw nr lmirs Hl 1hr Kluluulun‘
\lt‘lTllll'I. 'l'lll‘ lrppl‘r I'lllunl'lui'v. llllwml'l~ is ll'l'lllll'l
Lgl'ullzllilmnl UH Il1l; [,JVI'ULlQHIS lunv ln't'n HMul‘lu-tl lly
\‘lllflLlllS llul’jlll: ll Yin llllll'.\. 'l'n hinlplifv Illl' hll‘llllql'itllll}.
l'l‘\\.lll'l\'t‘(l rllll'nlwllls units wholly l'nH'lrlpl'll llv ll Yizl
M"(llllli‘]11.\‘ }l:l\'(‘ lll'l-n uhxignl‘il [(1 H1!“ st'tllml‘nml‘y‘ l'rll'mu
Illm; Ilnl'l'n‘mkl'll it:1]lll]l)l'l[t‘§ similarly plauul‘ IMHVL‘VK‘I',
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Ill.'Il|I'IL' I.lI ‘I'Il' LIIIIII'I XII'IIIIII‘I -.II‘|I|I (IIIIII |.IIII.I I'III]]|I\|
IIIII]\\IlIlI1{1:III\('(IUIIIIII» iIIII':III-_;:I.I't .I,II lII< gII‘I'I-I'IIII IIII'
II\'c-I'I\.III§1 IIII'IIIIIIIIIII

[III LI.I~;IIIII IIIIII III'I'M-III .‘II IIII‘ mm II'. [III' I I>|)l'l
I\II'II:II: I' I:I IIII,‘.III.IIIII II '-IIII‘_“II' III‘I.I :IIIIx III II'II ( IIIIII III
III!‘ IjIIIcI a: I'IIIII‘I_ IIIE‘ I I'm I-I||'\\ I‘~ l ’I '1 III I:III I\_ \II'II II' II,
IIIII' I-ILIIIIIII III “.I I"\.'I‘III'i .II'IrI II III'ITIIII'IHI I'IIIiIEIaI:
\‘JIIIIII'I II;‘. I‘ II.I- .I I'IIII'I, IIIIII/IIIIrgII IIII.‘ !I;I(‘ III‘A II'(‘_I\ III
III-r IIIII I‘~ IIIII‘.“III.|IIII(IIII I'I iI». IIIIJI‘I lI.||I II III: .I]III\III
I.:\.I L~I I:IIIH‘II I:I IIIIIIII'II'I I» I -IIII I:IIJ» IIIII'I"I III IIII HIIII-III‘:
I’|.I'I ,III IIIII i» IIIIIII-II'IV II'I III“ I'II' ‘-I|l||" IIIII\ .I~ IIIIII‘ IIIII'IX
I:IIIIIIII‘-,II".I III'II‘I‘IIII"II|I|Il‘II1I‘II(KlIIlIIK‘IIIIIIIIII'II IlI)|)l'|
IIIIIMI'I \-IIIII \_ I )II'c: II ImII III‘I.II. I IIIIIII III_ II'III III I‘II’ II'I'II
I-I (IIIIII |)III.I .III‘ IIIII_I:I'IIIIII,
NIIIIIIII' \IIIIIIII'I

-\I IIII‘ II: :I ~:-.'IIII II. III" I|I\‘Il IIIIII‘II I.!II1I'III I.I;I IILIIIIIII

\\1III "IIIIIIt‘ lIII'II.I‘.III‘!i III"

IIIIII‘ III ‘..‘]I I-|'I‘I"I \II'tIIIII" ‘-<’l"1 III IIIII IIII'I’ I1“ ,I I:IIILIM .I

I:IIII’I III‘ II‘III-IIII'IAJN'HII I:I'IIIIZI-u.1|IIII-~1II .IIIIII'III‘I-‘IIIIIII'
III'IIII;IIII'II't'H‘I:III'III'LIII1'.'IIII IIIIII L'Il \ lLI‘lIlIIIIIIé‘ Ia
lI‘I,‘h|.II IIIII IIIIII IIIxI>III““ \.II'-.'II_I; III'.‘_Il("~ III \‘IIIIIII'IU‘.
IIII‘-‘I“"-I'I. (“IV'I \xIIIII IIII1I.I'IIIIIII1_' IIIIITIIII'II [IIIIIIIII-
'iIIIII'JIIIV II|II( 'IIIIIIIIIII<‘I'I_IIIII. I| II"1I.|I]I‘-.||'1I.lIl"r‘Ij-. \(III
II::'-, II I‘7 I'Il IIII" 'IIIIIIIIIlrIIIIII» lI‘IIIIIIIIII'III (I! IIII'
"IIII'I'LII'I -\--II|II II|\'I|(‘. II::\I.'I" III‘IIAIH'IIIII'II "‘I.Ix'.I|II.“

“HIV-II, III-I:III' >]J|t'IEIIIIIIK II'III IIII’IIIII‘I I\I" IIIII' iI(I|.I|I'III
I"‘II|II| III IIII' 'I‘II'NII'III I>.III III III" \RII:4 I’I IIII. \I'IIr. I‘I' III"
-:I|<IrI 'III IIIIII-I'-» III IIII'IJ IIII I'III".I ]‘ III:I IIIII‘I :I:I' II'IH'I'II III'
:I-IIII-I-I5 I-I ‘IIIIIII IIIIII IIIIIK .IIIII 'I IIJIIV‘IIIIK \IIIIIJII'IIIy IIII-
J“_I|II IV'JIIII IIl‘\ lII\llIIII(’IIII.IIII‘I I:I:IIII III‘I.I~I-I III" IIII'IIIIIII
MI'IIIIII.
I'Il‘\lllI:'I':I’ I'III. I-l 'III II'I'IIIIIIIIII' \‘-IIII III\I»II IIIL‘I I":II

I"..I|I.IIII I-I1[I|,1‘I:IIII I’II‘I‘f I'-.IIII"III III III:

III I‘ II "II'IIIIIII I I II IIIIIIII I.II'Y"|I IIIII‘ ||IIIIrII|tI I-IIII III |I\.III-
‘-‘I‘| " .lI.I ‘I “II.I\I:I‘ III I IIII'II:I_I II- IIII\'I IIIIIIII; I II'IIIII‘a'II

.‘IIII I'II'I: IIi‘ .1 II.I'III III IIIIIII :Il IIIIIIIH II‘I I IllI'lI l \IH‘IIII I-.
[IlII‘Il III'IIIIIII.IIII|I III 'I\'I‘II III'IIIII l1‘IJIJII"~ IIIIIII I:I IEII
II;
I'I(I:Il‘aIll[RI-Ila'IIII'II'-1III)IIIIIIK"II".III.II.IIEI‘IIII‘IJ\IIL“~.IIJIII'I
III" IIIIII

\ ,.
(IIIIIIIL‘II. ;IIIIII:---I. lIl"III|(I II: I \II.III<:II;~ I'I.II: III. IIIIIII‘IIIII"

II ILIII'I IPI IIIK II-II\, \\I|II‘-I' IIIII'I AI‘III‘ .III-II III~\.~I_ \‘\.I|III

.I.IIrI IIIIIIIIIIIIIII' III I.II'I.I:' ',‘|I"I IIIIIII:III:III I‘I, III
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1111' \\i|11'(11'1111111111111111'1',\1111\1'11\\1111111 I111 111.111.12'1'11.
1111' 1111111111 1' 111 11.1'1'1111 111.1». in 11|1|111111111;1111111'.11'1':111111

111;:\' 111' .xi1';111|i1.'1111|_\' r'\'11'111|1'1‘1 \\'|11'11<-:11'11'|.'111-:111 \\1111 1111114
1'\1111.\~1'111111111‘m1l11111'111111.111.11111-1E111'K111111i |"111‘.1H;1<il11~'
1:11111111'I1'11. 1| I.1k1'\ 11'. 11.11111' 1:‘11111 .\111\\\1'11' 11111 1(1R
1'1'1‘111'1711‘1":‘-\|11111111-~111111"-.111;1111'11111111111z1111'.\|1'11
<1\'1', 113 '_-;111z 111111'11111 111 ‘111' 111111::1‘1r111 111 1111 [111111
\\';11'.1‘..1 11111.11111, 111x <1111111\i111-1|111E1II\\'11\11'1111111l111'
1’11111'1 .\lr'111111'1 \1'111111111111111151111111N1'1.1\.'1\1111111'111111'1
11.1:‘1 111 1111- 1111'111.11i1111 111.11 .111 11111'1111'11111-11 \11111 11 11.1
51-1111111'11rx;:111111111'\.13><11j,'r'1'11\11'1111)1'1\1'11111'1111.1L1a1111111t'
\‘11111'1'1511111111.11111 11.11'11-11111'1111111:1111111 11.1111111111111111. 1111‘
1111111111111I1 1\ 11111\(III111'11 111 1.-1\(| 1111\\\' 1:1 Alkali 1111\1111'
|1.1:-.11111111111111:1'.11111'.\'1111.'1'~1111\\ '1‘.11'1‘111L;I1.'.\11111'\11111111\1'1‘x
11111'111'111111'11.‘111111'1'11':‘1111v.111111211'a1'11'111'11'111'11'1'1111'11111-1..\
111.1111111\ 111 |1r1\\'\ .11'1 11111'1111\.1|l|1 \11111\.\1'11»11111111'11:11111111'
1111111." I111' 111L'111111;111.111| 1)1|1‘|l¢11|\h‘|\‘ '1111'5‘1' 111111: 111'
.1111111111.11111'1111\ 111111.111” 1.1-11' 11111-11111 .11111'111 1111\ 1111'. 5111111'
111111»- 1111' 1'\:11‘1'1111'1\ 11111 111 1111131111- 1111111111'1\~.1-<, .\1 .1
1111;1111\ 1111111'111411111\;1|11'\"1|'11'1'1'1\' 1111'11x1'1:11111'1111':1»
111111111'111'11—1111111111'11I111:.11:1.1111 1|1111|l11\ 1x11115115 111111111 .1
:11'1'111\ .11I1'1"1.'11 1.1\.1 1111\1 ‘1111'x1- 1111' 11\111\1'I1111j .11111
<1 1111'111111111' :1111'1 111111111

[111.11-.1 _\11,\11:1:-<

1'111'1111'1111'11'1'it:\x1'llc'x1111111'111111111'1111111': 11.111.111' \';1111-\
.11111 11.15 ~1.1111'11'11111111'11111s 11111111 1111'11'1111;11 11.111 111-1111'
-\\‘i|]1'1’|.1111.'1111'1\111'\1'1'1:11111111|11'1111'111111"I'i>11'1'111111-11

1111 .: 1111111111111.11'\.‘ 1(1R £1151” ‘17‘111-1’1 :11111 1111'111'1' 1111 r1
111111111111'111 c111l1:1111 111‘ 11111111111111'1‘111.111'1'111111\' 111111 [UK
11".???’1719,1111111'1'111111:111'I:1111'1112111~.111'.1111.~1111111'111’11111'I_
11 1'1‘1'111'1’1'» .1 1111111111'w 111 ‘11-'111. [111' |1:1\.111 1111\\'\ 111111 :1111'
.1:1' 111111\1'.";11111 11w 111'1'1111 \1'1‘211111'11'11 111.111 5111141'11111-111
1.1\.1.~ 111 I111' 111.1111 11.11I 11111111: N.11\1\'1'|1' 11111111111111. 11111'
11111111111151 11111.1. 1111\‘1'1111111|\ 111 1111'1111111'1'15;11\.111'\';11|1'\.
1s;1111\1i1'11'11'\'11’1'1111"|1,'11111'111.11111'11..11111}.'1'11'1'111k11.1\'
11111.1 \11111'1' .111111':11':11111 .11;111'\'11il11111111.1<11'111'11111111171111-
I111111111111'111L1, S1111x1'11111'111 11111111111\1:.~.1111111111'\111111‘11111‘13‘
11111111111111“ 1111M “1111.11 11.1'11' 1111 1'1111.111\' 11i~11111'11\'1'
'x111'11x'11'11' :111111-.1r';11111' |‘111a!1':111:1'1"\11111111511.11'111111111‘1}
111.11'1»:1'1| 1111 \x'z'1111‘11'11'11 ~'1111.'111'>. 11's1111s 11'11111 1111' 1111'\'-
l\|1'l]11' 111 11.1111 .11111111' 11111':1111'1\'~1\ 111111 11121111111111»-
;1111'111111\\1\- “111111 11.1\1' .1111'11'11 I11 \1'11111' 31111111111“-
:111111'1'.'11<,()11'11'1'H1111'r1111\x'x111.1\ 111' 1'11111'1' .111111'1'11 111‘ 11111-
1111\1'1111, \\1111 <111111'1'x111'1'i;11|\'1'11:11'~1'|_\ 17111'11111'1'1111 11111-5
1.1111I.1111111:11.'11111'111.11.11111111' 11111-111111\.x11~ 1,.1 1112,31'111 111
H171111111'1111'1'111111.11111111111111 1111;1111'1'1'111111\1111-,

1111'111111111'1'1'111'1- 111'11;1\:1|Ii1' i;1\‘:1 1'1'111111'1111x .11111;11111111
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11I.1111111111 l|Yin11111111151'1111111'111s11114 qix'1'11 1'1a'11111.'1l11111
1111111 111'111111111'1’1111111111111111151“ 11111111111111:11111';;1l;111'x.'1111|
\11g 1111111L1s‘ .11111 111111':' 1'x11'11x‘1w' 1111\‘1'111111‘ .1111] 511111'1’
1111117151114, ll11111' 1,111l)1111.111'."i.\1l11'.1 r111 kx 111111 111'1'11 1.111'1l 111‘
111111111;11'11'.\1111'1'\'.‘11‘1' 11111‘1111‘1‘11'1l :1; 11111‘11'1‘11R15‘. ll1m1'ngi,
\\'l1:'1’1' 111'1’11V1111: 1111111 1'11'111‘15 is ("11111011' 111151111 1111111 11111
111111'H1111113 111111 1‘111'1'1\ 1111'1'11 111'1'11111111111111 1111111 \111‘131'1'
111'111'111111'1'111111 \\.‘111‘l'\ 1R >11<111111111L $111111 11111141111'11111 111:11'
111' [11‘1'1111N1Ell'1'1ll)1lj [1111;11111.'.\.\ .15 111 1111' 1.151'111 ('51'11115111'l‘H 111
[’(IR QRTJUF (1.7711(1) \1'111'1‘1' 1‘1111 ix 11'1'111'1l1s1_l_ '1'11L' \\1111'
1'.11IL;1' 111 511111111111] (11111 (1‘.\1111';1l 1:11'i.1111111.\ 111111111111 11}
[111"1":11'1'11111.'111‘.1\‘111<';1 1111115 11:15 111'1'11 (lt‘Rl'l'llil‘I’l 111' \"alx‘ins‘
111111111

N 111111 1-\1 1\11\11111<

'l'111'1111111111.111111'1111'\.111w1'11'l“111'111;1111111151'1111.\11111'11'(1111
\‘1'1‘_\ 11111111111115 111111 l;1\.1 1111\1’5. 111 Il115 1'1'5111'11, 1111'
\1‘1’1111'111'1’ 111 111111111 1111\‘1111' 131.15.111k. 1.111 111' 11111111151111 ““1111
\111111;111_\_1111111 51'11111'1111w1111111111'i1111 1:1\'.1.\111111111151111{ 1111'
amnl l'111'111.1111111 .11111 1111' (111111111'1111'111111 l1 1s' 14111114111,
1111w1'v1-11 11111111111' K-Ai 1111111114, >1111l1 111 _\11li)111111.111 .11111
\V.Lll\'ili.~; [111 1111531 111.11 1111' 1:1'111‘1.‘1111111 111.111.1111 1111\‘1111‘
l);1w;111 111.11:111.‘1, (“111111. 11.13 1111 111111111 111.111 111211 111' [111'
ll'111l1'1111', 11111 1111'11'1} 1111'11111111‘111-111111111111\-'1.'1511111':'1'1‘nl.
1111111'11111:1| Alkali l1;1.~;1lI Nuluwlt' 11mm 111'1111; 1111111111
[1; 311111, 111 ”11.11111 \‘111111111'~ 111111 111111'1' 1111'111 111 1'\11'111.
l1\-"1‘.'1|l11‘11111: 1111111‘ :‘1111111\ 1111111'1 11.11'1x111‘1111'111111<l1.1.\111'11—
11111'1'11 11111'1111'11111'1111.\'1111\‘1'1l11.11.11'11511lx \1’111111111‘1'[11.111117
11'11~111'111'1111'N;1k\u'11'>1'11111‘1111'. 111«1111111111>1'1'111111s‘1111
111 101111 :1'111 1111111'\1'11111'111'1'1w111.1111'11111111111'\vr‘;1111:'1'1'11
111;1|1*11.1111111l 1111'11'111.1111111111.1\';14.11‘1'111'1'11l1 11111'1‘1'11. [11
1111: 1.151' ml \111111' 1111111, 1';1~11_\. 1'1'11111111x‘21l111‘ l.1\.1\“ 111.11
111111111111'1111111'111;111111Nzlkxu'lr'llillnmlI111111'51111111111'11—
\ 1111' .‘1 115111111 \11'.1111;'1'111,11111,.11 [11.11111'1, 1111111111111115 .1111'1'.1111111
11111111111111111'11111'11‘51n11111'11 111'11w1111111111118111'1111111111'111-
111111111111 511111115111 111111‘114’1'111'11‘5 |1\' 1.11111111.111 111'11111'1—
111111'11I11|1\'1|1111111‘1111.‘1|111‘1111'xs1w.11Ii\1'511111111.‘1111'1’1'1'1111
111111 1111111'1'1111111 I11 \1111x1'11111'111 >111'1.11'1' \1'1'111111-1‘11151‘. 11 11
11111'11‘9111111. 111.11 “1111 1111‘ .1111\'.1l 111 (luv-11111 11x111151'1l
111.11.11'11MJlN 111 1111“ 51'11111'1111" 1111'11' 1.» 1111 11111151 11'1‘11111‘111
111-\1'111111111'111 111 1‘;11’1'1r111.'1111.a1111.1 1111115. 1111' 51111111111111117
11‘ :111\' l1111111‘x1 11111111; :1 111:11‘1-11'11 1';111'11'11' 111-1111\11 1'\1111x1'1| 1111
1111 1':1~\11'1'11 1111111 111 N.1l\‘\\1‘|r' llill.

il‘lu' 1‘1'11111111' \1111' 111 1111‘ N.1kwr'l1' >1‘11111‘111t‘ 111.11 111‘
11111.\1_1.11_1'1| 111. 1111; 1111“ 11111111111; 1111.: 11111 111 Nuknu'n.
11111111 111'.\ 111151' 111 1111' \1111111711'1'511'1'11 1'1l141' 111 1111'11111'1'111'1
l’1;111':111 111R '.’,‘H1112 117.1101, .l 1115 x11'17'1'1—\11,l1,'1:l I *1111'7111111
15.1 11.1111111 1'1'11111.1111 <11 :1 11:15:11111 1'111111'1 1'11111' 111111 1% 1111-
\111111'1'1'111.11:1\.11111\~'\\'1111l11:111 111‘11‘1111'1111111111'1'11511’1111'1‘
1111111'11111111. '1'111'24'111111111141111111 15 11111111111111 111' 111'11111'11
11v1’111‘1.‘151,~1.’1111l11111'1111'11111'11111111l.1\11.\‘. \1‘1111111111 1111'1111151
11.11'1 .11'1' <11'1'1111' 1111'11111‘11 151111111114 111111111111 1‘1 1111;1111'
\‘.111;11111'_ 11'111'11111111111‘1'111111111‘11'14111111111111111'111111', :1111111
1.\1|1'.’11'111;1I11111131«111211111111'1i11111111l11':1111.{111:1l51111111111ix
111'1'x1'1‘1'1-1I l..11111|111111111111111].:"1111111.1'1'1'11’1111'IlIitknt'x‘x,
111 11111111 1111' \1'.~111'11l.111'1l glass 11'11g'1111'1'11x 111‘1' 111'111'1'11111'
111'lI—1111'51'1x1'1111111 111 5111111' 111115111; 111L11111L' 11: 11311111115111
1111111111 111' l1;1\1* 111'1'11 11'1111‘1111'11 111' 1'1111111'. Linirrx 12111111111
1'1'\1'1'~1'1l 1114111111,; .11111 1111'1’1‘ 15 .1 gn'lit‘l'ul 1111111111111 111
11\'1'111‘1:1~'1 1171' 1111111111“ 111111111111 1111' 1'11111'. 'l'11w.1111s 1111'
11111‘ \'.111'1'1‘ 11.1»1 11/1' 1\ lbw 111.111 .711'111'1'1‘ 11‘115H-lir'111111'111 1‘1
111’111111111111'11_.v’\1'1111'71'11‘41111'11.11111111111w11111111111.1111111111“
.'11)11:';11'.~ 111 155111' 1111111 11111111 1111' Mlllld 11111' 111111 Ht] 111111
1)1'1'11.111'1111‘ 11111111 1}}11151‘111‘811'1111117111111111 .11,1i\'11_v. ll 111' l;1\'.1\
111 “11111111 111.11.11'11'1‘ 1111111'1111g \1'1111111 1111' 11v1111'1z15111
1'1‘11111‘1111 .11’1' 111111 .11111 11i11rl11v \'1>.\'1111121r. '1‘111'1' 11:11'1'
\111111111” .‘11111 ”1111'.1111'111.\‘1' 1111111115 1111'11111111'1111'11 111 1111'11‘

111

1111111'1‘ 11:11'111‘ 11111111111111: 111m 1111-\‘ .'11‘:' 111111-111 H111'1111'1' lax-11:1
1.11111'1' 111.111 11111115i sills,.11111\'1'1‘_\'11k1'1_\' 11111111111 In 1111'
11.141111111114110“ 111111 111111 111‘ 11111111;1111111u 1i1’11111191'111111'1',

1111111121 \11x1111'1: (Sibilnt Formation]

l11 l11\ 111'1_11111;11 \‘11'1111111‘11111111' .‘11'1'1111111. 1111111111[1911711111-
1111'111.111_\ .15x111111'1l 11x11 11:11111‘111'1'1111 191111111111113 .‘11111
41151117141111111111111 111115111111“..111111:111:1111.111'v~1|11.1111'1lk11'1111-
11111: 11111 111 1111' 1111111'1 11.1111111' \".1111.“\‘ 111 1111' (1111111
1\11‘111111'1. 'l'llt'w 1111114 .111 13111111111111!11'1'.1.~.1 111'.11'11'111|.'11
1'XI1'11N11111r11E111'.11111\1:11111:11111111111111.151111'l.1111‘1'11,'1'111'1
111'11111111111l1.‘1.~:.1|: 1e1\-'.1.~111 1111' \1111'111'11‘ 1"1-1111;1111111:11'111:111l
1111' >11.1Ii1;1.‘1111111 11'\r'1 111 1111' l’1IlI1'I \11'111111'1 111111 \‘W'H‘
1111-1111111111'. 11~fi11411v11 111 11115 1111111.’1111111. '111111 11111111111
111'1'111'1.‘1>111' 111'1111\11.\_ 11111'11 111111.11111111111'11 1)\ 11'11'1111'1111115
111'1111.11«1111111111.1111111'11!11;\\1111111Il'11'N.1l~\1'1‘11‘1;1\';151111‘-
1111'1 11'1'111' :1111111 \11'1'1' .11511 111:111'11111111111 1111' \11'1111'11'1~
.111111111-{111111'1111.111'1‘.‘1|1‘111'1‘1'|.111111111.151111111111111. l<111111111'
11.1111111111 \111)111111.111.1111l\\'.11k111s[111 111'1'w11111x wim-
11111'11111. \l]rJ‘-\‘l] 1111‘ (11111111 1111111 111 111-1111114 111 .1 111:11111
1111>1111v111-11111111'111'11111 \'1'lt 111115111. 1111' 1111111111|\ 11111111111
1111' 111111111111 111111-11 .11'11111111 1111' 1111111111 111 1111' K1111111
15111.1 1’1;1~<111~ 111 :11'11111111 1i,\l.1 111 :11;1'. 41111111111111 111‘1'1151'
1'1'|:1111111.\|1i11~ 111'1w1'1'11 <11'.‘11.11'\<1111,\'1'111n\';11'11111\ 311111'1'111'
111111'1x 1‘ \‘1111 1111111311. 1111’ 11.11111'111'11111 11x1111lmsti1' 1111115
.111‘ 1111111 1111411111111 1.;11111111‘11 .‘IV 1111‘ 511111111 1’11111111111111
13111111111511].11111\\]11111:1.\1111, 111.:
.\11'111l11'1'1.\1111'1' 1111':11.'1|l\»' :1\>11;111'1l.

1.11111111.111111'U111111

1'111' |11\\'1'1'111Tl'11'1w11113111111111'111'K111'1'51'111 111 1111' H;1lx':111'
\';1111’1'iqt'x1111R1-111111lv1111'1-1111'11111'11F 1'11'111’).-1111y111111111111111
.1 11.11111“; \‘11111'\ 111111111111111111111:l;1\;1.\. l1 1.\ .1 1111111 1.111'1."
1111141711111 1'111k \1'1111'11 l1;1\‘ 111 111.1111 \‘11111'11'11 \1'1111111111‘1'
51111 1111.1111111 111111 111111111'1' 111111111111“ liming 111'1'11 1'1'11lz11'1'1l
11) 1111111111111 gnm'thk‘ 1'11 1'111111‘1-111'111v. 1:111:11 .1111'1'11111111
1111'1'1'.1\'1‘s Inn-.1111»: 1111‘ 11111 111 1111' 111111111111‘111‘ 111111 1111*1'1‘ is
1'\'1111'11r1' I11 5111;111x1 111:11 \111‘11111‘ }1_\'(ll’1‘1ll’lt‘1'111.11 111’11\i11'
1111'111'1‘1'111111111'.11‘1':111111111111111111111111.11'111111111111'111111'111
1111'111.11i1111 r11 1111' 11311111111111. '1‘111' 11x1'1'l\'111L-" 111'111111111‘111‘.
\1'1111'1111114 .1 111511111'111'1'1111111 141‘1'1'11111111111'. i> 111111'1’ 1'x11j11—
:11\1'l\ 111'151'1\1'1l.1111l111.11;111'111111311M111111nul‘11x111.11.]1'1;1'
111111'1'111 ,\1i111'1'111' 1'111'kx ~1111111<11|11r l‘l.‘1k;111'(;.‘111.'1'111'1'1‘iu
Il"\'(‘l'1lll'l(‘.\H :'\'1111‘111'1' 111 51111111'51 111;»11 1111x111111111l11'1111'11911»
111m. 1111]. was 11111111111; 1'11111'1111‘1l 11111151'1'1'11' 1'1\'1'I' \-'.1ll:.'\.-\_
1111111'1\111~.\1'1'11111111|Il11'1111'111l11'1 11111111'\111:ll11:111.\i111'111
1111} 11.1111111' 11111111 1111;1111 (11R 3112151 {15111111 11115 11311111111110
1\ ‘111111 1111111 111111 ix 1111111'1‘111111 11y 1'111'111111:111'-1‘111‘11'l11'11
<i11s111nm l1 1% f’VTl't‘lnf’l}? 11111111111111” 111 11.11‘1x .mrl 41111115
“111-1111;111'111'1-1'511111111111111; 11111 111111111111111111111111111111”
11'111.‘111111114 .15 511111'111111111'11‘ 111111' 11.111:'111:1l 1111141111111».
|)1'1111111111<11111111,11'1111'31‘ 1'1'11111111'1113‘111t'mily1’1'1111,1\'1'111’1;1_\'s
1111\1‘1'511111-11111;1\'.11111111~'11111'11—11'31111‘1'11'1‘11111,R1~1111111.11}-'
11111'1111;1111111 111x11 gin' 11:11 11') .1 111111111, highly 1‘1'si<1;’1111
11111;. 1111- 11.1111111111‘111- 1.x 1(1'111'1'1'1111' 1|].1551V1', :1111111111411 111-
111'11'1‘1111111111' l1t'1l1lim‘r lx‘ srunminwx :11)11.’11'r111 (111% 111 1ht’
1111\‘1- “111)1'1‘ 111111,“ 1-11'1, 111511 1111111 11111111111111111115 111' I1111'l_\-‘
1111111111111111'11 1115911 11111111. .-\ 1112111111111 11111'1'11x1' 111 1111'
(11‘q1‘1'1‘ 1.11 \11'1‘11'111111’ within 1111: 1111) 111C111: (111111: 5110111 l1;1.s
1111111111111 .1 51111111111 111‘11‘11'71‘1'11‘ 111'1N- 1'111‘11 11111111111111:
11141171112 highly 9111111131011, 11.1111 111.14: 'lia1111111".

:11 111. 1a LAVAS (1'1“ :1

'1111-51' (11'1111/1111' \‘1111.11111'~' .111' 11.11111'11 .111131 1111' 111 111111
$11131 11111'11' 1111' 51.11711111-1 1111)1111;111.‘111;1111 1'111w1'x1111' 1.111131
15.11.11 Ht‘u' 1'.\1111x1111*\.11'1'1.’111111111'11 111 1111* l11w1'r 11.1113 111
111'1'111:111'111'\.1:1ll\'1111111’l..'1<1_.1113111111111111111'5111111111'111111|~111



[lw \\'¢‘\l. llmvi'vri', this imil is .Ilsu llmliglll In lu- “ltll‘lV
distrilmtul lN‘lil‘illll ilu' lhilnl lawn in ll]f’(‘;1\‘l<‘l‘]i lliill ml
llil‘ lump-(mun: Ilu- lii't'il ul t-xpim‘ln‘t' is‘ a r'i'izimml
llllfiigldllllll, l1)\\'l_wt'k‘lllitlll'ltlh‘h m tinnju.

\llnplmlngicdllv ll1:' I‘ll Yilnrl.1\';is.111‘di.\[inz_l hum [llL'
yminqz'r plnu‘dn LIVJS in Manning; lrJW liills will: il lnssil
fll'illlliiut‘ nvmzul‘k on 1hr wmt lmnlc ol- [lu‘ Luna llulv .v'\
it'lz'rt‘mv lm'nlil}: ix llu‘ ("élfill‘l'll \Aiill (ll lllt' [gum llnlnl
uni‘gy' imnu'ilmrvl} LlfHV’llhll'l'Nlll ul' zlui l",l Yilm \w‘llfi.

'l‘lu‘ :ny' nl'lln‘ lnuax‘ l,\ ill]l)l¢‘t'l\'<'l‘.' l\'ll[1\\‘ll 'l‘l1:'_\;nt'lm-
(Ullliltllléllili (n't‘l'luiii. illl n ll'll Mlll lllll‘l'lrllt‘, by lllt‘
'l‘dlt'mi llills l.!\.'l.\ ['tliuc'il ill 1 3‘] Mn lin' cll] LllJlJt'l lltml
.Jnd llu‘ _\'lin l’limi'nr l’alil.1ll.z\';1s. 'l'lic lil Yilm l.l\.‘1.\ .m:
\‘illilini'i/unml .nitl Iln‘ I'l‘Il mil lumirnn IS lll)i(]1ll[li1l$l\'
(li'vt‘lu'ivtl Flaw-w: :u‘r l'lll by .l niit'i‘nsyvniio (lyki‘ ['(‘lfll(‘(l
In lln-lilnsr! Ring (Imnplvx: sn-nin‘ I)l).‘l\'"l\' duiwl ,‘H I Hill
In nHMu. Hinnlur tl\l~m‘ m lllt' Muilll'i»\\'<‘<[ lmu' .alxn
lwn'n nlniml ill l,ll.\.\1il (\‘vllllilllflflli‘ l‘llllll,

ll lll.‘ lIIIHl lllil'klll'x‘f- <>l |l|t' luu'niillinn ix llill lul-mn, .‘is :I
lLHnl cmnm‘i (l)l'l”.\llllléllll\ will: Illl'lilllllil [)llll lmm‘lm‘m l i\;
nt‘w‘] \t't‘lll Lip 1U lillll llmx‘ Lllillfi. imlh idimllv limn '3” 1n
‘llllllllllilfi,iL]1'1.\[}H.\('(|.l[ l".l Yilzn.

l'llt' lil\.l,\ .ll'l‘ lmxiiltit will] highly ‘Cl‘k’Hlllul. limilli‘.
‘iphi'rll' :mtl lilllPllVlllli’ ll'\llll'i,\' All :n‘l' \Iiiiriigljv
\‘H'clllll‘ll'll \\l|l|inl||lii1>il \l'lf)ll(|.’|l'_\ rm‘lauimlt- alum;I li'ur -
Hum Mill in \mlilr's. [Inlliinnni lilinlx .-nv* Hilllllll‘ll In
Il1i< k llcm’s (l’lnlz‘ lll'l.

lll,‘llllL:I.'llJlll(‘Lll‘. llll' l.i\‘.L\‘ .ll'l' lIiIWJllll'M [JlJELliJIlHM‘
(nmpcwlrinnN r'nnpi' li'nm ,-\Ii 1:3 H: An Till l‘ldginnlaw,‘ i4
liit‘ illnqllilmh l'ilu Jim ii'xt plumx lm .ill_\ li;:\ luv. nnlunam
llll lt‘\l|.|!'|'H \\llli l'qllllil‘nllllldl' :‘linullyi'lmwu‘ "Allll :n'
\‘illllillll’ <ili\ilil'. ll]l:~' LN nnnvml i~ .|l\\;l\'\‘ >li'i1li;§l\'
ir'pl.n'z‘cl lJ\ ltltll]l}_[\‘lll‘, lllt' Iilmtllll‘ plum: ia‘ llllli‘llllt‘ wlrli
M'ualulnn linnmilz'.

Illil‘lil\Illi1ll..l\'il5]llil'\‘l)t'|).ill(ll-lilIK‘Jll‘vl()llL§ll(t‘]lI'(l|
L'Jll'l‘.‘ l\limmu'] ]Ill£1\l' <al li.‘l\lt' plannm ln\’.1\in 11l>lll]L‘['Il
l\('n}':l maxi, rrl' llll' Kiml Hug“ Rili‘ .’\l|('!‘ll£lll\l'l‘\" llie‘y
nun ln- .1 lmml purl Ml fliz' Luvm llills‘ lmmlh in Wllllll
l’t‘llxllllhint“rill‘tnlllllllill.ll!)llll‘\\-‘1'.‘\lllllw‘i‘.‘lll\ lililm'nl'
lLlH‘JEllll \‘l‘ll‘llli‘lll l\'l(‘1)l'l'\'l'llll'{l lw [lir‘ l\':ilm.ll l"nrm;l~
lilzn ml Ilu- ,-'\.~ail|(' (Sunny

'ipl SABAREI YUIJCANIUS { l'nnhl

‘lliis nmt l'wrn'w Ilit' hm urntlr- (iillllll'\',\l{l(' HI! lw llli‘
ln’tnul \‘dllt'x‘s til Iliz' indiur' iit‘EHIW‘xlll’l ll'll)|l[.’l[l('\‘ til [ln‘
Ringim‘i Rl\'('i‘lidfihlllgllll'llllqllE\I'l)xllll'.\‘(lt1(lSallill'l‘l. l1
JilSt) forms lllt‘ lmu‘i' slupcs nl'lllt‘ Hullu’i Inussil'lu lllt‘ ('ufil.
'1‘“ ill!) Sliilll] ii dimplunm ln'm‘ulll llll‘ lini‘i/nnlul Klin-
l’linc'u'm- plutrun lawns. Ili)\\'t‘\'t‘l“ it 1.: (untimic’niwly tx-
pint-(ll'ni'i11:>|'rtli:iii._1(]lnii ncnllu-un'rlsili I'I,Il]l(]l]lll‘ \\'lu'1('
l):1\'idwn (lulli‘il 1'1'<':v§1nix<'.\' IIndillt'i't’rniuit‘d Mimt'm'
lL'HHllN. I'ln'uliu-s, li'arliytm. plmnulilm zind lu‘llilliln'lli'h‘,
llu‘ Suburi'i \"l}l( lmim‘. in llu I. unlimiilnlt- lln‘ ltm‘vt' pult nl'
lllL‘ tum sliniildvi‘ Ur llu‘ Lalu.‘ 5[(.'])llu.llll(.‘ Ril‘Ll

\‘Vitliin lllt' Lullt'linicnl .‘n'vn ul' llu‘ Xlriqun‘i Rivvr lln'
luntlHt'npt‘ l‘i pli‘nsnnllv \‘II]‘lI‘(l with low hills and I‘ll:l\lll,‘fi
drlinm’l lw iifil‘l'tuW Ilnw iinitx and small l‘lll'HUlS, Mil-Min
and l’.‘ l.lllll[l‘\'ll}ll)('(l pinnm ll'.\ tapped lay nutlir’rx‘ (Jl' lln-
llzil'uri rhyuliim.
lu‘nidrk llu: limilliulilc Il'il(|\' [lii'nlw‘ll Hiilmi‘t'i lilV‘YIIIllh
lilaim illnsli'uit: llll' awrn'n'd lillit‘rllugii‘h nl [lllh Llllll.

()Iilr‘i‘np is guild .‘nid lllt‘ vxlmsnrvs

.\ lmn-r l:I\".’i (m Ilil‘ SUULll'lbl 51t ul' [llt‘ llulnii manil-
l].‘l$ lwvn rlnu‘rl (K*;\I' wlmlv rm'k, s'\|)pi‘iidi.\' I) iLl illJUHI
lb ‘3 + 1.“ \ln. 'l'lit‘ rt‘qinnal grulugy nlxn suggvsix ;In
r‘urly [41 middle Mimrnt‘ agi‘ lm 1h:- unii (r‘l. Davidson.
1983) wlmli is ('lll lw Ini('t'myfiniw dykrs I‘rlalr‘rl in llw

ndddlr \llmvnm .\l-|_L‘,t'\'ill-llll'_]ll)]5.1Rilll:tltilll[)l¢‘f\’.
'I ll!‘ i‘mlmlt'i \nli .‘nm \ mt‘ HH‘IlJIII]. \xilli Ji[)l}ilI‘I'll[ runr

lm‘li]l|_\'. li_\ lln‘ llilldI'J I‘ll_\Hll|<‘\. (yum'l l‘xpaaxurv‘u nl Ilu‘

IUHIJHl lur- t'\pim'(l an Hun}: ~lu1wmrl Ilii.‘ wuimm HIPMH.
HuNIm‘. and [111111.11 It‘s HI lln' l\lnL;un‘l RlH‘l‘ \xallry il\ Will
.15 cm Ilu' nminl M'Lup slupl'x Uldlll.‘ llullui iiiumil. 'lu llu:
\u‘sl lllt' 3‘»;Ili.lii'i M'tlllt'lll’t' linms lrrw L"l'(illl][l will]
Naluwlv l‘urmininn rmlu I)I'('\'l'lll cm liig‘ln‘i' \‘lnpx-h
nlilmnzgllx nu (nntm'rx l>rtiwrn zlu- lwu nuns lmn- lawn
lm’dtt‘il, \iri'lli Wr‘sl Hl Stilmri‘l rI \(‘Iii'h‘ IVE l’lim'i'ili' tlnllr’i'

:rlnm punrmx-x- [lav Snlnn‘vi \Hl( :nn: \ ln llu- mull] [luv xv»
clnrmt' is Il‘.'(‘ll.lil1 lav \.'1Iimm (nlllnilxl .iml rillll\'i.ll
alm‘rulm\lntlrllmisllSVVlii‘litlinui.11n_|_<*nlliillsnl'llu'
'.\'<‘>[ liliim ‘Lllllilt‘ lmmll. 'l‘n {lu' mm 411 [lav Ilrilnli nmxx‘il'.
t'xli‘lifiiu'lv [llll‘l't‘ll (lfl lll‘llliilll1‘t'lfl] i'm‘lcsl Illi‘llllk‘l'S (ll
Ilu' ,‘nilmn‘i \l.lllld \- .11':‘ l.1iil1l‘tl il_£“.'l'i]iHl Hulnl l:l\'J|\'.

'l lll' lmm' ml. llll‘ Hill rmi! \‘f‘lJlll‘lll't' is nut l‘\'[)ti\"[l. Hull]
l‘mx iilmn [I‘lll'il l[> Ilu‘ inn’ill~ .md \\:1iLiti\ l l‘ll’l'l) ti] ‘.ll('
\x-vwl, luminm‘ lmml lmxnlr» willnn lllt‘ >limildrr< ul Iln‘
l;£ii\(I51'-|lll(lI-Ai"l<iill,lil‘hvllllli(ll(l|)I‘l\rlJ[\-vlll‘ll\“(il7?\\illllllr
llLlllrlll. [(‘filll'tll\t'l\. ln Iln‘ Salmu‘i .nt’i luww lmmll
lil‘..i.\ div ix-anlwtl .lllll iiilxnlmmtvcl into iln- Snlmlt'i
Vultiuilm lull [in]! tlllli‘in‘liliult‘il n5 ‘1 hpz'tilit lininzuiun
lunmw nl tln‘ I'i‘tiiiiil.‘ii~1'~‘ill1[t' imlni'l‘ (il llH‘ lil‘ltlwnrk
'l'ln‘”Him\11i'l:lt'r-mlilit'l);1\‘.‘il: lin'll‘w H W‘v‘ll lli‘lllll'(l slap»
in‘; ]m\<‘|||<‘nl ill rln‘ lnm til Illt' l‘llllill'l Ill.t\.\ll‘. llmM'H'I~
il.K lum‘ in lun‘qum‘tl.

Nlllllt‘l'illlk l\1nru‘m‘ .mtl l'liuu‘m‘ l;1'.Jl1> v Lil illlLl Illl all
llllizuluqitw‘ ,-'\.\ .1 lulml :Hiilml i‘; nni :‘xpim‘il IlH' Iuml
[linluu‘w Ill Iln' Sdlmrri \'(Jl(§!llll\ Ix lilllx'HIJHI]. :\l)(llll
illlllniul .\<ll].'|l'f’l \Il‘éllJHVi‘lllt‘ll'lt‘l).l>(1ll].l.MIll l11}ll1l'\\|'\l
Kitlt' ml :lu’ llullni NHL-Hill, A \\;llt‘l' lmx‘t'lmli' [(3 ’Jllll] VI .ll
Hnlmn‘l [)t‘llt'll'rllr'il lllllill ml iix‘N‘t‘ll'lITl lt‘lsir \l|l('illli(H
,uumlinq in Ilu' (lull! ix“ lug" l_-\}>},u'ntli\ E}.

\kniuux l].l.\-llll( lruxlx :ln'mlllii [unilnlnilrx plmilw
Inn, illulnlw, thulnxtndrkilm Lind i’liulnl; |l(1l[)ll\‘ll(’>‘
llnxllnlinu .I lili:i'nl.n\il;iil'l gn'r i‘xliuxwl \\'Hll \‘Iil'_\'1]1_f{
:qr‘l‘r-x ml \‘l‘Ktil‘lll.il"\' n‘un .illl-Intinn nm’l ln‘i‘H lnlitnn, l'lu‘
illll‘l]\l‘ linillinls; l)l'¢‘[lll(l1‘\ t'xmlilixllinq ,1 Hu‘iil Mull
iql’npln' lim'nl nnil< vil't' lmmlru .‘Hitl ”lll’” ilnlI\ l‘li_\’iillll<‘
wlllx (m inllu‘i'sixlvnl lilllll‘IIIIINl lmmll in] llll‘ um \](li' nl
lldliiii.

ll lll' i!.l\.ll lmxilllh .m: \.|1i\1l)l\' ll.\.\‘ll(“ ll.1q<_:v In lllli>$i\’('.
il.lll\ any to Pllllllt‘ lil.uk, l)ltl['l\\' .‘nnl M’Hlliltt‘lillx.
\\l‘.‘l[l|:'il‘(l l.'1\;l‘1' 'l l1('_\ It'llll m cg‘iu' llKl‘ ti: luu platinum" \
\llllill‘ rlIin «‘{iinn Ill :I plugirlr‘lax'v—[iivi‘]ili},»'1ilit‘ l.‘i\;i
,\l|lH\I‘il Ininnrtl ,nul Aliivtl dllll1‘\‘lll(‘ luln'nnz'rysis in :1
[l]dlll..\[ll-llllll)l}\‘l'.).\'1‘|ll‘.lll)l\V‘ll|Ilt‘(llllrlgl1itl£l>it‘,llf'llldllll‘
\\‘illl \I'Llill[l£ll}’ linmnilv.,u1ilLid}, (LlVllJlllt'Ll Lgl‘is‘hi").

\-\“‘Hliin llll‘ initlLllc purl ul Ilu‘ \mlm‘m't“ l'XlilJNK'll (”I ll]!'
:wlltli wz‘su‘in «lulum ml llulni'i, :n'v firm-ml rlllll (ll) (r:
if” in] lnn lurri’nlly ( unlinlinku l]()\\"\'_ ‘l'lit‘sv un- £|})l1£lllilil ,
ii‘mkxiu- ltiIkx Mllll i'\l(‘ll\l\l' lll‘lllillllt‘ l‘t’Pet’llH’lll imr
lml'liny; ri ('I'HTHUH ('uleani' In \\'l‘:l[lil‘l'(‘{l \‘ln'lmvs, ln mm
\t‘l liun‘ I'llllrtltill in'plil'lim‘ Lgigiiih \\‘l‘l't' mum] in il
llt'l]].1llll'"lllll u‘munilinnw; tln-w l.1\.1\ mm by alum-(l
plmnnliit'x',

n‘\pli;mitin', lm'nlly highly Vr‘xivulzii, lumulls (up l‘uuli-
(‘HHTI'HllE‘Il liills immi‘rlizitvly muih nl'Sz’llbiiii'i. 'l'lmhc lavas
lmw :dm lm'n \nrmlily r‘t‘pldwcl liy lu'nmlilr It) pmilnu-
KIT)" yr'llnw‘ ln'nwn :md t'rlmsnn \w‘zlllil‘t‘t‘tl sm‘lat‘rs.
l’llll‘ Hmyqtlult‘w Hi'i‘ lnlillt‘il lzy )‘t‘lluw dml gl‘lr‘lr'll L'ldy‘s‘
E'.il( ilz‘ )ilHl Agnil' lwliii'li l‘tlI'IIl l‘Xlt‘llHt‘ llmll HI llit‘ lmM‘H
ul' tlu‘ liillH). 'l'l1v lmszllLs am.- \';il‘iubly ].J(}I‘|_)l1)"l’lllL’ willi
UllVlllC. uugilv :uid luluuulm’iu' pln'nut’rwis in a gmuml
Inn» (Ill rnii‘rnliiit' ('linnpy-‘rnxvnt‘. lnln'mlm'ilt‘ aurl upaqur‘s.

lw: hills, lg] km mull] Ul' Sahan‘i. on llu- Iinrlh Sltlt‘ ul'
rln' rnulul'nlflv lrm’lx' :n'z' dmlrrlnin by mmilt-rl (filivv—grm‘n
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111111 111.1111x. 111'1»11_1.11111-11. 11511.111'1. ‘111-.'1111'1\51.111i111 1.11111
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I'lI'III‘l‘v \I:«'I"Ili‘ l'IIIIII IlIt‘ IIILIIII l)l|l\,1ll\| In Sgilmn‘i ll\ll.'l\.
I )|,l'i'|(|[1 fll |l||' lLI-urli» i.~ I'Iilllll'lt'l'l In ll'lt‘ lllilll :iiiui .iml
lll'll III|| -II-i-.v'ItI|Il"II'.Il rll‘lll'llallllflll |\ lllt‘l'l'lill'l‘ \'lll|\\"ll \‘Ill

llli w‘rnl.u_xie.Il ”up. li)<li\i<lii;Ill\, lllt‘ IXIII-m lllllH‘ .lll'
II||.L|l(l(ll_ .1I1(l \IIIIIII;l\' iII: ix‘ril ll|.lL lllll‘ I IJlllllllll'lll. I'mriq
In |Il.|'\.ll||l|l|| l'l('\IIll(Ill\' H! i lllllllil .llIII\|' s‘rui imv‘i.
'~\l]l| ll w Alum! fill] Ill illJll'nl' Illl‘ I|,Ili.ll','[ll :Il;IIc'.III 'l'lii'ir'
IILIIH'I tlLiLuri'Ii-qit' lI‘.,iIIIII‘ i~ llli' itIIil'tIIIII. lIuiixnIILIl,
kwlx .illii ”aiiiililii .‘llltll! \xlIit lI pin-x (”.lc l1 hill .1 [HIIHIIIHILI'II
gll'lllllll‘vVllll‘§i§“-'l‘§ll’)l("l)(1lll'lllllll.”lfii‘llllllJlHlHll‘ll'l‘léll
Itnnnqrnylw lll‘lllf‘ Illl‘ Iliir L NK'llll) \‘x'llll'li i'oH'I's Il'u- lllllfi.
(llll‘A'Il‘Vll lIIIIII llll' lllll.\ IIMIIIli-x JlflliH t‘lll I]l.|ll'ill]\ Iir'nrlIIi
i]I_§j Il.ll|"1|('.I\'I131,'ll‘lili|l I)l|||lU:-_"Iil])ll‘ IlI.II IIIIIEI’.I\I \Alili llll‘
IlIil' lil I|('.Il| lIIl\',lll.\

'l!;i\I':5w~ I,L}Jt‘l|l11'l iI: IlII' l\\() III.IitII \(‘llllll'lll lllllx‘
{cilllll liz Im-il III {ll‘lllll' li_||llll' l\‘:'.)(\['('l('lt‘|ltt' ~-I'IIiIII).\.
l)III'InI;Il1c‘l'Ii-lrlwmlx'n ninqlt' II.I\.<'Iw uni» l]l..l(.l!.' up :llll.l
IlIIIIq .‘I >III:I||I'I litil'lllt't'l'l, T'Iillll' li'ti“i‘~ll;l(‘, lIill 1![l(l|'|l.‘llll

lav; Iiiily H'n l.I\'I llIJ‘-\'~l .\iJIIIII 'lll llrm Iimlk 'll'llll‘lllt‘ [lll'
lllil‘ll lllll\ lll lllflIIJll' ,-i III:‘;III llim Illlll-Llllxh‘ Ill ,IlIcIIII
HI III,

-\ l.I\.I .‘lIm lIiIiII llH' \llllllllll IIIJItHIH (ill Illi- II.I'»‘I'I.~z-il
lllilllll‘lll lIill I‘:II' Illllllil Iilll' llllll -\| 'lii‘ wax Ill) llll‘ Iniul
(MIMI-{I‘ll \CIHI'I‘RHlIInI L".l",'l .1 l'\ \l \tlIIIll‘ JIIIL .I‘LII’ Ill-

]ilI‘II' ‘l'l l'fV‘wlIHl i-x l'HIl I\l]lJ'-\I], llllllli'lIIHw Ii'tl \H‘Ailirii'il
.l .\ll l.\})})t'mli\ I}, ll]:‘ lII[.Il Igi' I;I[_Lu' (IlvllH‘ llll'll'

mint: lli llimw \Il‘JH'LI‘N' lraII‘»: :11 Hull; \\'llllcil|| \'IJl( illllt iuII‘I'
H'u. lll" \(‘lliilll‘xlll HIl‘i,’ Iniix'r't'liu‘iiilj“ lli1\'l' ~llillllll'l'l .':
lII'II." J'JI"lIu'l Ill llll’ IIIiilIlli- Klan rm-
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Figure .‘3 (Nazi) I Kz( )] \‘s Bil )2 plum :II \x’liuli‘ I‘m l\
£Ill}]l\fil‘\_ }Il[l‘1‘(i(IV .Iml ”Elm-Ia l‘l‘l-l‘rt’]. 'l'lIII'k lint“
M‘IiiLJrIII'H III'lJlII‘liIII'-l;v‘;It'iIII; £|Illl III‘]!lI<'lIII:‘-lri‘:' I‘m lix
[lllii‘J‘lHW‘ lllél'i‘ liq. ll] 3]

'llIr' 'l‘iIli'Hzi llillx lmmlm 1,ll]llI[}lHl'l]l.1lil\ IIH-Ilic- zI
\x'I.I1!II'I<‘Ll«liltiniwil ll|(' lil \iilnrluniw lllf‘!1lll:~ lIHIIl‘l
at Ilf’*- rwl llllH I'H’ I'III inlml l>-. HIIlIl l.|‘u'.l.‘-. .lllllIIll'J‘ll .ll iII.Il
:iIII'mH .ll'l‘ III:Is'l:i-rl l)“lll .IIlI t'tillInIIIIII.

-\ll Ilit' llrmx il|>[)i'lil‘ lll lN‘ lumilis lir, ll’.‘ IIIIIIKIM?
‘-\|‘.||llt'!ll|‘; lIIII'i/JIIIK um lllJll‘-Il ilIIIIIII; .I lII‘lIHIIIII‘I I'II
Illll Ill‘ llll' lilllEKNI lIill (JII llII‘ II.:\v'r.~ril lIill. EIhU’H"
l‘lilllll'll lzIJHiih .‘lI'I‘ iIIIi'I'..1\I'I'I‘tl \,\IIlI xii-IIIIII'iuIIx llmw
lll‘lll’.|‘.lillS.‘~lll".1})llillllllL lllJIlll l4l\rl\, \-lil>l Ilium .ll'l [lllll
_L:II"-V. ‘-.IIIiIIl:v]x \H.lll]('lll]li HI 41““lill-IIlIIIMIII (‘llllléll)l\
rm :Ilzlxi'I .‘rlll'lm'l‘tfll Il]l|i‘\i[lll¢L]ll:l\\.\'l-”l':||\1lli€ll)ll\ I_l.lllll
[liti la. [llnini IilII'IIuI'Ij-AI» 2m Iriiilim‘il In tlisII'I'II‘ llums.
sir-I ll lllllllH‘lL‘ Ii: \Iwm'lw' “my [Ill‘xl'|\l‘[l In inni-
N'IIHJII'I‘AIH l.I\:I I'lii,:I 'll (III IIIIIIxIml ])l.|f_:‘lIHl:|*€(*lll]\tl[
l.l‘. is :\ inn" lll Illi' \w I'I'r‘ IIIIXlllll‘ III Ilu‘ lung «1 \‘Illlllll'l‘ll hill.
.-\ lallll'llll'I‘ll‘l'll1‘llll\.'l\l'l\|'\|lllf‘§l'{lllll |ll<'\l|."|||llll' Ill-Ill:
!I.I‘.1'|\({l IIIII‘lII‘III lllll [I In‘mla_ ‘I.\l|l| :I l).ll‘;1llr_'l Iixxililk‘.
III-mink l|_'.'r' :.:'I \llllllil:.1l:llltllll[‘ \’l‘..ilI.«_:IIIII<‘IIIi-I'Ilit'
'l :ill‘m l lill‘».

llll' lil\II“' .m' l'li‘ll'lllglilllllllilll} \.lllt'(l, \\.iIlI |Ill\l|l<'
lulml‘x ‘lilllnlt'dlilllll llilhdll“, giaInI'liIH: [‘IIE}!l'|\)ll.“ iIJIll
ll.|‘.\.lll|("~. I'lill'lUIlJH'I‘ :nIIImIIrIIIs 'u'.ll\' i)1‘l\.\'t‘l‘ll .-\II-'liI
:IIIIl .\II">Ii I'\i’i‘]I[ iII llll' lI‘I'(ll] Il_\'l<(' (“\Izlavl'). SiililIill
..li\’III:' IIlII-IIIIII'w Jll'l‘ \||(I||_|,' .lll('|¢‘(l In ItltliiifzsIIe-
-'\II.~;iI:- l]l|t'|lfi<l‘}>¢l.\ .lll' I'niimle'rl .‘IIIil .mnml l)III .11!‘ ”III
lll.l|lll('|||ll>‘ PialL-illlilih‘l" III!‘ IIIIl <iiIIr.i]I\IrI\I'IIt llll.l'l'|r
liliii I.Iill\llllllt‘ lllt‘ ILIIIIIIIIlIIIIIw Alum; Hllll \t‘lllllllill‘.
lIIIIuIII'< .IIIIl qu I':1 l It'lJlilt in}; «IN llllll(‘|l '_"l¢lfi"‘.

,\II .IIIl‘..II.IIIIiIi: lhl‘~1'.l| .lllll .1J1 .lltliitil l_I\.I l-IIJHI IlII'
|‘.I1i':«.I llIll-c llilx'.ll|‘\\‘IlIt‘;l[1.Il-\\'('llljvlvillllt' ‘l:-;IIIil ljllllllllltll

III IlII Il'wlriirzt lmmli ll('l[l Iil' I‘Iglzii‘ :1, ‘l ll(' .Illl\.l].lllllf!‘
iniiiliimiiizuii ix I’:'|:I[I\'i-l_\ ”Ill-LII inimm [l 4.x iI [)IIII» I llJ\[' |<J
\Irlll'fr‘ (lll illl \‘|".\I rliniglumi [l'IQIII'u' m,

Ill| I‘Yli(“\i1 [Illl‘l l.‘rl\ril'\ ,Ilt‘ I!‘|Jl,llrl"ll J“ JLlll (ll lll‘,

'».iIlt.IIIII winit‘miiail \xlIiIlI llrll'lil'll IlIr' I‘IIxIrI'II \llllllllll‘l til
‘lii‘ l,.ll\l' S'ililmnii' l\'iII'.I Sign Rilis llllllllligf Ilw
\liiu l‘lll'. 'l llt‘ l;.l‘nlil\‘ \\<'|(' (‘lll]>li‘tl llIIIll‘ <I| ll'\\' “mi: IIl’
pinnmi-niixh ‘.\lll| li'l\lf. Ilmx'a l]'II]I| Ifl'ilmlv Ilvllt‘ I)“.
ZIIIHIII ( ll \l .ili-I‘IIIIII‘III:vll1II‘x‘I'Ii!iIIIIiIIIIIixII':;.II'flt'Il;H .I
III‘iIImII lE‘Illllll' IIIIIIIiIilul li\,'1lii‘(l\l‘il Ill‘lllllil l(‘('ll:‘l
il",'ln‘ \IIllll l"‘
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3.? WEST IIIBISA ANKARAMITF. Illlillzlll‘ lLH-‘llt.
'l'vlr‘}

'l'lli' lllll1£lllll‘(ll(l\‘\' riuigi'ill'llllls ll'i‘lliliiigfiS'W :lwi’wl'rillll
llli; \‘VL‘HI \l(ll' Ul lillisa 1\ ('HIIIIJHHI‘ll ill ;! l)l£lll\'l i'tliil'xi‘ly
pilrplii'l'ilii llamll. 'l'llL' pllijnili‘ rwl plLHi‘ is Illllfllll' H1 llli'
imil i5 lilllli‘]11:lll\= l'i'li'i‘l'i-(l Ill .IS llii- \‘Vix‘l llil'l'lm
nnk;11‘:‘imili'lullgili‘ l)£l\'£lll l, .llii'l l\ siluiiulli llllllllll‘tl iii Ill“
lilllllfiil't'éll l".2ii|l hill is lll\’\‘ ]ll"\'[‘l‘ milr'i- rhlm Z’lJIIlzl in
eli'\'.ilillii £ll)[l\l,‘ .lillllil'ill lim Lf‘lllllllll‘ élllll i:l\l':‘i-il llll
lJtIlllllt‘l‘ .KI'X‘H‘ ill' ll'ii‘ lllslik l)r|\£lll. 'l lii' liillx (lll!\’l‘(ll|('llll‘_~
ll;l\l' ['llill‘éll'H'll\ll('llll-\ Il.1|l\’ [lliillilllinl-s‘ il l](‘ lmxnll IN Hill
\lllillllt‘llllllllll;l\~'l\r’l)'lltllllllgl‘llt'lllh‘[lll'lllllillillll1l5l.l'.ll-
{III}! iii'i'n. 'l‘lll'l'llUIV. llH' Mlllllljll iluliiilll ill [llt’ iiiil<l
ill('(‘.\\'ll)lt' lllll‘llll‘lll lllll {CR Ii'll: lili‘lTl is .‘l \llll.ll)lt'
it'li’wiiu: lllL'Ltl'll‘y' Limijl' illltc'i'ilps zilliilii'ill lrl Illi-
illillill'iillli' liiii L Ell'l' «ll'ilnlfli ill"‘]l'|,l.

'l'lit' (,'.'\il(l ligt' ill llll5 \Hlll '~\d> lil:l (liglijilnlill'il. Illli;
lili;l1l\,‘l'llltli~il llilllltl‘ iil llH llillu (it. l.ilir;.l llllla’i illlll
lllL'lt fillllllllllllH‘lllllpi‘lll[lLl l'.’1\llI'ilNllIIllli’ll‘l'lllll)<‘l‘xlllll
Hiiuil Kill Nlllgf,:t'-l i: \llilii'iii .llgi. 'l‘lii-li .JH‘ ill\l.llill\('[l lil
lil'liml‘ lii'iil \llllx'l' inlil ll'll\ .\liilii~nr iilllil‘, \\l]ll'l1 |.\
;l|)]).ll'l‘||[l} |l|(' Ntlllll'l' ill Illl‘ lJJHJLl‘V‘ 'llli‘ .illgfltl‘ l);|w.‘lll

Illllll‘ill‘s lt' II\‘(‘l'l1l' tl'li- 'iIIlHlNl‘J‘ ll,i\.ilr. illmu llil Jllllmi
Si'w'ml llllzli \(‘IK‘ ilii lilililzl; llll‘ NNl'i l’lli-i I‘lll‘ \lkli‘lil, l Ill
('Jlt'l] l'llll i'illlii'illliiis: llii- ‘.\I‘illl)l‘l'll1“l llii- l'C‘llli1|.l ill ilii-
,iilggili‘ lhlVI/lll \\‘|lll llll- ‘.'Il|l||l"('| Illilliuiii l;i\.i~. Iil lllI‘ Mllllll ix
llillll‘. lilillli'il.

l'lli‘ PII‘M‘HV t‘hilll lllll‘llNfi ill llii' liilallli' lmxllil |\
lllll\[ll]\\l| lull lll.l\ lJl‘ ill IllL' iliili'i ill lllil [J], 'l lli' llllllllllillll
lilliiiliig‘i lh Illi' l)li!(ll\ .Jllluimlillli .lllliillllgli limiili williillun
.llli‘mliiiil .LlllLlHIHl [Ellllljl‘nl lliililtlii'» llll' lil‘lll aplllkllhlllll’.
ltl llliii .ai'illilii ll'll' [llll'llllll\\l\' lili' MT” in l)( \‘lllllllfli
/'¢)|]l‘(l 11(;l|‘li!ill'iiil~» illlljllt'. JR irit'l'iirli‘il igi'a ii]i iii l 111m
llliii; \liimirii; Illllllll' \‘l'llll'llllllt' cit illlnitli- .lll('I.l[ll|l‘l‘
\liiiiii' .ii'iil
lllll'lllNI\'\|\ ill'l

\;ii'i.‘illlil ]li'ilpililiiiiH rll l]'.]'1‘llll‘[1ll‘tl illi‘iitlr
SlHI]l£lll\ .‘llltl'l’fl. lllll !3!'Hll|l(l]ll:l.‘~\ IS

ilriiiiiiull‘il l)\' lam 71l£|l1lll‘|'llli\ iiilpiii' ‘{]'iil]]\ \Alll] IHH‘I'
\Il'lill 11.2li1lili li1\t‘l illi'l.‘liii‘ :Iiiii Illl‘, .'\||l'\\lll‘,' illllll'lf‘lllllll‘
.iml llt‘lllll'lllll' iii.l\ lll‘ lHl'Hl'lll will] .\"lllll(l.1l'i, \1'IIH‘IHUH"
ilililii|i- willing i;ili|[i-, illlll lJII.|Ill’ iiiilr'.mn;; [II'\\.l|(l\
‘lillim.

l’lli' .lllgi‘lfl‘ l:.is.lli lx iiiiiillli' iii ll‘.(' |[l.1|) rlll'il iii limiiil;
lililliili'rilih‘ .mulli‘ ilx ii iliilli l|.Lll ljllilN'. 'I'liix is :i-lli'itiil
l)\ llll' lllg‘ll ‘l'i‘J-J illlill’nl ill lllll’t ,liiiil'w-(ll >.llii|ili’\ '\\llll

It‘NPl‘tl 1i- clllN‘l' lNl‘iIll‘x ij'l :illlt‘ “ll 'l'wiliil llll‘ .Hlill‘,"§('\ Illill
.1: lilkull llilHlll‘l :lllil lll" iillii'l (1.x .1 ll.m.l]ili' ilil lilL‘vllll‘ Fz-l
llllm'n'l'r. llii'\ llll lll' iiili'li flll.1llilll\.l:l |i.i<.ili l-IiilllIHlil'
Iii-1i H't‘lltl (l'ifflii't' ll] \x'lll'l [l'iv l‘t“~'l Ill Ilii- llllim i‘:‘l.lIi'il
\lIl(.HIll\

ll'll" ll:ll.'ini'i- lil .l\'.'llli1l)lr'I‘\'1'lt'nll‘<llfl.'l't‘\l\'ll'lill .‘HLUIH‘
lli'l‘iilll i5 pull ill [l1l' \iili.lmi .ltll\ll\ 1"li1ll'flltl‘lllllkfi,

."l,l§ BULAL LAVAS [ |‘\""]

l'lliilLl Linn lili tiling 111v ])l.lll'.l‘il lam (ll-lllL' Kiiili 5i lqii Ril'l
{H‘l".\l'll('\£1(p\(‘[ll1]\'('[[ll'III lllllll‘ llil‘,“£l l’llll.1l{Xilli‘i'imrixi'l‘i‘
H‘Pl‘ll Hillill] giligi' .lilil lln Illl' llili‘l'iill' .‘llllpt‘i ill {Jill
\YJI'ILCHII lll llll' I'Vlll'llll' "AM. llii l$illzll _i;iliL;i‘ lll£l\ lJt‘
lnlu‘il llhllll‘l-VIH‘ Iiii‘illiry Ill llll‘l.|\‘i1\'lil l\-l‘ll_\‘ii. l);l\'ii|\i»n
[Will] has l'i'li‘i'li‘il iii llll'll' lllJl'llll‘l'll i‘iliiiiiillilliiiii lliln
Filliiiillm {h llll‘ lliillll lmmll. 'l lll‘ Hlillil lEI‘Ji‘lt-i ili'l- l'usily
ilixlillulllslli-il lt‘ilm Jilllrlll'lll \‘llllllllll ”[1l and ilii-ii :fi‘t'll-
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I'IINIIIII» IIII' I(‘\\ Illt'illl IIIII‘IlJJII I.IIIIIIIII IIl‘NF II1;III
IIIII IIIIII Hun" I ILI‘III'I‘ 17] IlIIII lIll' III I\ III IH‘I'I‘IIIIIIII NIL] III: v
\-\.|II‘] .I\\'.I\ IIIIIII |,.II\I IIIII\.III.I. [III'II' Ix wIIII ~lIII'IIII'I‘II

<IIIIIIL: IlIIII \I.I-II \\’.II|‘I' III IIIIII>II ]II'I‘\'('III I‘II'IIIIIIIEIN' III
IIII"_I’£I|I| (§;IIIIII:I II;I,\':III'.III<I»‘ :IIIII IIII‘ \IJIIIII II‘HII'II‘III IIIII‘Ir
IIIIIIIIIIIw III IIII‘ I'II.I|) £|I'l‘.l [wl‘l‘ |\I'IIII-IIIIII'\ NIH-II

'I I Hl'RFACE WA'I‘I‘IR

IIII' IIIII‘. IIE‘I'IIII'IIII'III \IIII,|I<‘ \|I[I|?I\ I\ IIIl‘ IIIIKIIIIIIA' \\.III'I
I\\;II:~II IlIIII I,)l)II\lI[I. IEIII‘J‘I III I.III'\(' llllIxIIIIrI, will) .I
IIIIIIH‘II‘ IIIgII IIIJIIIIIII’ HIIIH'III, IIIII >IIII;IIIII' IIII II\t'.\IIIiI\
IIIIII IIIIIIII'sIII IIIIIIIIIII IIl'i‘lI>. 'I'III' «IIIIIIII-I'II "IIII [II (:III'W
I'I.IIII] IN .L IIIIHI IIuI uIIII II IIUIIIB \‘\.I[(‘| IIIIIV .‘IIIE'I' IU‘II\\
IIIIII‘x, .\IIIIII.III\ IIII \\.III‘IIIIIII*I~I-w III|\l' .\l‘Iifit‘IlJI IIIm‘
IIIIIII\\IIIL; I.IIII.\‘ IIII' I..II;‘.I II.‘II.II .'l]I(| II“ II'iIIIII;II'II-~. II.I\‘I-
ILIIIII III:III\ ieIII’I wIH‘ IIIII'Ig'w ll'\|II‘,']Ilf,: III IIII'IIII‘I HIIIIIIL'.
lll'll'lHIlilI IIHHN II‘IIn‘I IIIL“ I'lrIIIIImI IIIILIIIAIIIIN IIcII'III
II;IIIIII.I Il'JIll‘IIIIH‘I' .\II! II IIcms IIIIIIIIL; IIII' I’iIII_\ III'Il III
'III\ I'I'IIIIII'I:

I’IIII\ \IIIIIIII IIIl‘ Ix'IIIII SIIIT‘II I<III ','II.III(‘II.\'1II'III'IIHrHI III
[III I)III<.III.:I I’I'IAIIIII' I'I' III \IIIIIIEIH IICIIIEIt‘II I\.III'I IcII
II'I.||I\I'I\‘ IIIIIfI III~IIIII|> .IIII-I wins.

II '1 WELLS. SPRINGS AND WA'I‘ER
IHHU'IIIOLI‘IS

\VI'IIH .IIIII \IIIIIII;.~ .III I'UIIU‘IIIIJIHI \\|‘.I]l|| IIIII’I'
II‘I‘IIIII; I'LII IIIIII‘IIIII-\: IIII' I,.]I\l' I II:I\.JII.I I’n‘n‘ln, IIII' :I'IIII'.II
IIII‘i .III<.I IIII IILIIIII I.I\;I |,II.III‘;III IIIIIIuI I’uILII). IIII' \xl'IIH
\\I[III|I IIII I..II\'I- ||I[I\.IIl.l IJIIIHIII \iIIlIHII IIII IIII' I:_’3I)IIIII}
II.IIIIII4'I.I]II'III' III.III .II Iimi‘ Iltz'iIIIiI'I', KIIkIII, (InmIIIII' :IIIII
K.II‘.III .II'I' .III M'ilMJIIIlI :IIIII III": up In Iimw; III III-IIIIQ'III.
IIII‘ w.III‘I' |> IIII‘III"‘III III III- (II ”‘IIUII llllilIIl}f IIII‘I \\('I('1III
lII\ IIIII'III’I“ IIII' III'I|I\\lIII-\. IIIl‘ .\IIIIIII IIIIIIIIIIIIII') III III‘I'<‘[
II III's'IIII IIl'.I| ~~III I.II I' \VIIII‘I' III IIIt‘ .\.III\I\ N'IIIIIII III III IIII- II
I'II'II-I Riuml'. .\IIIIII'I'IIIIx IIIIIIllifiIlIII sI‘I..IIIII\\-' \\;'I'II< III-IIIII'I'
III" ‘-\'llIl' II‘II-I IJI'lI III IIII- \Il iIIiII III IIII- IIIIIIIl‘ INN,

I’I'II'IIIIIIII \[II'ingx rJl'l‘ IIIIIIIIII‘II III IIII.‘ l'I’IIEI'III III-h iII
IIIIIIJII I\II‘|IIII'. JIIIIIIIx. KI'IHII’I’II\.I\II1I)III‘I(IIIIISIIIJIIII‘I.
\I HIIIMIII ;I IIIIIIII IIIIlIl‘I ix IIII IIII' ]I\('I IJI‘IIIIx. I"II\1'\\II('ll'
'III'IIIJII-I I\1'\|.)IIIII('IIl|(|I|I\IIIIIIEI\\. IIIIIIII-IIIII; \-\I‘II~' HIIIIIII
II‘I'I'I \‘I‘IIIIIII IIII IIII' \\.III,‘I I‘i III LIIIIII I|II.IIII\ :IIIII lIIthL'
i]|]I|I'._‘.\ .III‘ It’III‘tI HII II\ lIll' (.LIIIIIIH IIIII‘IIIq IIIIIIII4II1\.

XIIIIII'IIIIH, ‘iIlJlIIIIH \\K'II.‘~ IIIIMI IHV'IV'II \IJIII“ Illlll IIII~
.IIIII\iIIIII III III!‘ IIIIgII I’IIIIIII. IIIII;IIII\ II] IIII' I‘II \ IIIII III'I'il.
IIIII'II‘wIIIILII} [III \\.|Il'I IIIIJIII} I.~ \'.II'I.IIIII'. \YIIII \.IIIII"
‘I\.II<'I .I‘. XIIII :IIIII I".I SIIIIIII \\l[IIIII .I I-lIr-‘i-II “Ir-i IIIIIIII
II'IIIIII.II'_\' [Lll'ilIII'I III IIII‘ I)III:.II'I:I II'.II Iy I'I'[\'I| \\'£III‘I' |.‘~' I-\:
IIIU'H'II IIIIIII II||' \\t‘II~I III IIIl' IIIIIIII I'l\('[ .-'\II IIII‘ \U'IIa III'I‘
IIIIIIIIzIII III I'l‘IIIIII IIIIIIIIH IIIIIIII'IIII'III ~IIII|IIII-,\ IIl \IIIII‘I'
.IIIIIIIIII'II |("~I II‘\'(‘I\ “III \'J|I\ .II'IIIIIIIIIf'.‘ III l'IIIIIIIIIl ([II'IIII'
III|I|.\_ RL'I'I‘III\ III' IIISI [\\II, III'\, \I.III-I' IIIII'I‘IIIIII'x :III' Ix'l'III

III IIII‘ \IIIII.‘UI‘\' III \VI'III'] I]l‘i|II(lI2.I| II I\ III \III'IIIII II'II'
EII'IIIL'] '~. Inga IIII' II‘pl'IIIIuI ['(I II) Am‘n'mIIx J. IIIIIII IIIIIl‘h, III
.\IJIIIIII‘I .IIIII III:‘I‘I'I_ \ll'It’ \IIJPEH‘d III \I];IIIIJ\\ III‘IIIIH lIIl'
mlxxIIIII III III-I'I-I II.1\ .I IIIIII'II \‘lll’IIII‘: III'xsII'I \\‘IIIEI1(‘III]I('\
IrIIIII :I \IIIIIIEIH IIIII‘I‘IIIIIII IIII IIII‘ II I'ZIII‘I RIYI‘I‘

‘Ifli POTENTIAL WA'I‘I‘ZR SUPPLIES

’I'Iu‘ IIIIIIIIw .\Il'l'IJ \‘iIII‘II IIIIILII-x III IIII' LIL-.1 ILIIMI .IIILI II~
II II)III:II‘II'< IIIIIII I(I('I‘II (IJIIII hI[('\. IIIqgx'Ijr‘. I)I'IJIl1\t‘ IIIIIII-
I]lJI)I)I'I..UI(.(.‘ III IIII‘ \\"I'II.\ III II1I~ II\I-I >§‘\'I('lll I(|II1(‘(I.II)I)I.I
I].INIIII'IIII'\I‘. IIIl' I'IIII IIIIIILIII (II II;IIIIIIIIIII;' FIXIMIIIJII IIII\‘\\
I]I|,|‘~I IN“ .I\:\(“I.\'K‘EI IN‘IIJI'I‘ Ill'l\ (Iumw Iil't' ('UIIHII'ULII‘I'I, .\II
\\('II.‘I I.I(\\\']I.‘~[]'('Illll III .IIII' II.IIII \\'IIIIIII III-I‘suIII} I'I-I.IIII
\V.III'I' \IIII\_' IIII \IIIIII [II'I'IIIIIs .IIH‘I I.IIIII'IIII. 'I'III‘I‘I-IIII‘I‘ II
\‘\(>llI(II)I‘\I‘[1\II)I1'[IIIIIHSII'IH'I(IlllII5I15IIII'lII|\\II\I]'I‘IIII]I'l\
IICI\5II}I£‘V I,I-, \IIIIIII III IIIIkIIIIJI,

(II'IIllIIIIH-HIII'I‘ 1N III‘IIImI Ix IIIIIIII in IIIII‘ \IIllIl' IIIII'I‘ ['II‘II»
\ IIIH'x \.\III:II (lIIIIIIIIl lIl'III \lII‘II-‘II'I‘ <III'IIII; Il‘II \\’.‘III'I.
\‘V'iIIIIII Ihf‘ I..II<I- 'I Ilt'I'iIIIIJI HQHIII I;IIIIIIIII\\.II<*I \I-‘III IIIIII-II
.II IIII- I>.I\':- IJI II|(‘ I’IIIII't‘III' III RI‘I'I’III \t'IIIIIll‘III‘I {IIIIH' III
III:' I‘LllI‘I I'IIII'I'I I'III'IIIIIIIIIII] IIIII' III [III' élIHI‘IILt’ III IlIrlIIII
IIlIlIlI-IIIIlIélIIIJIIclI IIIIIIvI‘IIII‘IIIIII' IIIII|.\_ EIIHI IIII' l‘.\l\‘]lfiI\t'
IIIIIIIIIII; III IIIl‘ IIIJ[J('] it‘IIIJlH’IIh. IIII‘I’I‘IIII'I- IIIJI'K‘IIUII‘S
xIIIIIIIII IJE‘ I'I-IIIIIVI‘Ix III-I-;:_ I(" In IIIIII'II ;l\ ‘IIIIIIII III IIII‘
I;I\.: HI IIII,‘IIIIIIIII'}JIII< ILIH'IIH'III IIIIIIIII'I. HIIIIIIIIIN ('UIIILI IM‘
IIIII;I' ('.\I}('lI.III\ III IIIIIIII'I (IIIIIIIIIIJI‘ III.IIIIII'I.\ .l]'(‘
IIIII'I'<I‘I It‘II,

\VIIIIIII IIII‘ (I'IIIIuI I'IIIH‘ IIIL' III,:\'IIIII.< «III‘S IIII' III’II'I'IIIIIE‘N
Ill'l‘ IIIl' IIILIIIIT I.IIIII\ ('HIJK’lIIIIh IIIU‘I'H‘tIIHII mmm III
N.‘\('1‘III IIILIIIK. I)III‘ III III!‘ I‘I'I.‘III\‘I‘I}‘ IIII1II I'IIIII'I‘IIII‘IIIIIIII III
IIIIIIIx II I~ llIIIIl'I_\ III.II IIII;II I‘IL‘I‘IV will I)(‘ III)I}I|II(‘(I_

\‘N'IIII‘F I'IIII'I‘IIIIIIN in IIIII‘ um \IIIJIIIII IJl' *I'III'II llfi'IIIL‘I
I1I‘II]:II\~II ;II III“IIII)(I\ III IIIII‘HIII'I IIII'IIII‘] IixI‘I‘ I)l‘|I\ III IIw
IIII-IIIII‘IIII‘IIIIII' ILINI‘IIII‘III .\III'IHI I- III-III'.III: IIIl' IIIIIII‘IIII III\II\
()IIII'I'WIHI' \']('IlI\ wiII I)!‘ III“ .\II IIIII‘I‘IIIIII‘s \IIIIIIIII
III‘III‘II‘IIII- IIII'IIllgII IIH‘ I'.I]I]IIII_I{ IIIQIII'IIll I.I\II\‘,

'I'III‘ IIIIII‘III I’IIIII-gIII Ik <‘;III|II-4I III' IIII‘ iIIIIII-I'IIII‘IIIIII'~
llI.l\.\'I\l‘ IIIII'IIII\‘III‘> “IIItII III('\l'l]I ‘_"IIIII)|II\\ILII'I IJIIIIII-IIIJ
\\IIIIIII IIIIs I]l.|.\\II. 'I'II'H Ix‘ II’III‘IIHI III IIII' IIIHI‘IIII' III-
\]II‘IIII,;s IIII IIIl‘ I||\\‘I‘I sIIIIII'x aIIIII IIll’ IIII'IK <II IIIIIIIII' sln i115;
It‘(I III‘.IIIIII§;:' l'IIIIIIIH'I‘». 'IVIIH‘I'I‘IIII'l‘, IIIIIIII'III I;IIIII.III IN 11'
[IIIIII‘lI III IIlI,’ IIIIII .\lIII IIIVI‘I' III III!‘ ]]IIII('Iill \xIIIIII [III]\I‘>
llllK'IlII\ Imx [IIl' IJt’fil gIIl/‘Illq III IIJL‘ \IIIIIII' .lIl‘III

‘II GEU'I'I l ERA-1A1. EDI ERGY

hIIII;II.-IIII~ In IIII- (l'IIIl'I' III .\III'III IKI.‘IIHI III'l‘ <1II'IrIII-
III:IIIIII-.~I:IIIIIII\‘ III .I Q'I'IIIIII'I'IIIJI I‘m-Hg \‘HII-III \IIIIIIII IIII'
IIIIIIII‘III \IIII‘IIIIII, l IN’lIIJIIUII III IIIt‘ IIIIIIIIII‘ (II I.;II\I'
‘I IIII<.III.I IIII‘.III\ III.II III[‘ IIIIr. fining» \IiII [JI'IIIJ.II)I\ III'\(’I
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Monthly Rainfall Totals 1977—1984
(figures in millimetres)
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7111111} 111 1.11 1111 11:1 11 11 111: 1111 9111 91-1 :1 1119 1411 9/114
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Mean Annual - Mean Annual
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APPENDIX 2 \I“\‘";r'11<‘r hurvholv inventory

Hurt-halt (HUIH. Suhun'i Police Pail BUI‘t‘hUIL‘ llcrcl I'mliu‘ Pusl

(mmnrnlv HR“: (Inn‘nnrfliv liR‘l

Thil': 1‘ mm: I_H‘.r‘l:t‘\1 l)[|l:.['[\ hug, inwlnm

l‘| l \I'HU‘V‘. 3mm“ I": :fl'm \III‘, mull Ami L‘I‘(\t'J U H mil? mlml
4 7 If lmgh! §1I'«'_\ I']r1\' (1 HI hilly ~.m<_|...:\h

I: 30 (;[i‘\ HiH H" lf‘.’ Hillldx' sill
:‘fli in [.1r;il- I;1'<‘_\ :ti<il |.1*.;1 3;! 315 Silr‘. Hum!
”3h H Lughr I;:':*\'I111r EN 31% (£11111t (Lu
W m |.|.;}|I 5;:1‘) |.'1\'.| 15:; 5: PAL brawn xl‘n
:Jhi 41! 1.19:?“ -.‘_rr\ ‘1‘.” ‘1‘.“ 33‘} \WHII‘ mml
'1': VI“ [Lnk 'JIIE'V Ink-"l FM ‘3“! \IIJVHIU (|.l‘.
UH HI? |.|"‘Ili "\I't‘\' HI hr'mxn [NH h-‘l Th (in't‘nluh 1mm]. ILH'
H'f ‘Hr Yr'llnuial'xlnmxtl I-‘IL:1r"-,'|HH Th H.’ (hn‘n h.l}|x_l‘.‘1_l\1_\
‘H IUII lvi‘fllf sgzm |.'l\"| HL‘ 5H [Lllk ll't‘n Err gin-x l3£l\

H-t {H l’niv cam-n In gut-v LLU
"‘4 ]('HI [’nlt urn-n [luv mml

Ln \1



MINISTRY OF ENVIRONMENT AND NATURAL RESOURCES

Minister: Hon. J. J. Nyagah

Permanent Secretary: Mr E. C, arap Lang'at

MINES AND GEOLOGICAL DEPARTMENT
Commissioner: Mr C, Y. O. Owayo

Chief Geologist; Mr F. G‘ Theuri

This report presents the results of part of the Samhuru~

Marsabit Geological Mapping and Mineral Exploration

Project {1980—1986}, a joint Kenyan—British technical

cooperation project, carried out for the Kenya Government

MINES AND GEOLOGICAL
DEPARTMENT

'. ,_ '39,.» .Rim-1%.
lI _ 3

"‘1

Kenya Gr*'-'ern:nent 1988

by the staff of the Mines and Geological Department and

for the British Government by staff of the British

Geological Survey funded by the British Overseas

Development Administration

BRITISH GEOLOGICAL SURVEY

\

Printed in England by Derry and Sons Limited,
Nottingham


