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1 Introduction

Slit-v! I?“ [Xl‘iimljiil lin'ms Ilu 5F. quiuh'nm Hl‘llli‘ |)lli|\|‘ '1
mm ulthi‘ Nunlmi'ii l\l¢l|‘Hlll)l| (h-ulngiiiil Mapping .ilHl
Mini-ml l",\p|m‘;ili(‘vii l’i‘nim'l: .l limhnh'ul (Iiu-I‘iiliuii
pmiml lll‘lHt'L'll lhn' lli‘ilixh ijlli'ilish (ViP‘Jltl‘Jlt'lll Siiiu'v‘i
iiml Kunum ll\lll1t’>‘ .aml (ik’UlULEll'ill l)l‘[}.l[’llnl‘l1ll
(HHI‘HIHU‘HIN. l‘hi [)lllli‘lpul l)l)l[‘['ll\'t‘ ut‘ (hix plum' iil Ihn'
[)l'll‘lUlf“(1S[Ulll'lNlIH'l‘f’k‘l’flllllillNSllllt’l'l‘H'lJlU‘fi'lFill ll];l[)\ll)li
nlz'_l_1i’('«' sqiizii'vxl, on a wiuilr (ll [tilt—HJUUH, ml .1 prmhulxh‘
Qt‘lllll_!_‘;ll,dll\' 11ll.\ll]'\l‘\‘('ll [mu nl‘ iiui‘rhi-iu Ki-mzi lu-mwn
Litiliiih' TN (”Kl rho lilhinpidil l)[il(l('l. .’I]lfl hymn-11
l(>llL;lEllflK'.\' flb' liml .SHV‘IC Si'h‘itr-(l xri‘i-(iiii .‘I‘Illlllt‘lll
mmplcs \\|‘I'l‘ ('(JllH'llTl (lllI'l; Ihi' ”nipping Ir) pinvirh-
(lulu [in rrqiiuiliil ‘jl‘iJl,lll'Hll(.ll .llll‘K.

Most of. ll’iL‘ :m’u \\;|\ «(uric-(l l)_\‘ ll(,‘ll(Upli'I-MlllpmlltTl
lll‘l(l\\Ul'l\ in l.|l(‘ llllll from ll lLHk' HIHII) [(lhiii mirth (ll
.\l;!l'\‘.1l)l|, mljiujiim [I] [lit' hluilxrlim [mtk ‘llltl ljx‘hm ll)“
(Lilly ('lUllll l).l\(' liar \Iai'mliir. l'uni [mu-mm \xiih Mr
PH'X‘ILH'II Rup {Kcmxui t‘uiiiiliti‘lmrl qrnluqisl') Lum-
I]ll,‘llll,'llll'(l llll' lll‘lli nlih'xvsiipp:rl‘lwl ll“l(l\\!]l‘l\ iiiiilirrlialv
1y ilI'UlJlHl Marmhir.

1.1 LOCATION

'l'hcr .\l;ii'.\‘;lhil ~;h<~<'l is lNHHHll‘ll l); l.llllLl(l‘,'\ 2’" .Lml ‘3/ \
21ml llJllL'llllflt'x 'i? .mijl Illl‘l, ‘m .H'l‘ii til. [Ellllkmz
[l'iuili'i‘ 1'). ll is [LJI'I crl [lll‘ Marsubil lJinHii‘l Ml Ilu‘
lflustm'n l’rminu- \\'i!h [hr <li>lrhl ilillnllllNH‘dllVl‘ lunch

.f[ll£ll'lt‘]'S :H .\.luis;il)ii, ’l‘hi‘ l'ollmvingz mpuqmphii Iiiiiph
(m‘rr thi- shu'l .u‘m:

!_’('\\lllll]\\‘I|l.llll\lll\1'\llqilllll[l‘ lhv \lllll’dfllil hiziimiiim may 5i luv 4 Mlllli‘l' l'unlx [in ll\'(ll()

[:100000 ijiiii'mii]'iiz-‘.i'l\ iUlllUUIC'il iii Jiltll'l lllll’llNl. fir-rim
\h'lil. i-iliiirunx ] ziiiil ‘s’——(;.\‘(i}w, uhm-H -'l‘.’ [Huh'nui Klllilll. 13
l\l.lll-\'Illl.ll, 3l llll‘tlitlll, 5") lMJisribitl. 'l‘hi'm; (mu llu‘ .\l\\‘.
Vli, \‘N liml El", quuulumh‘ pwlixc‘ly nl' \ll'l‘l 3H,
1:250000 {((Illllluli‘ll lir ‘il'lllll HlTl‘l‘MllSIl, \i-i'iw \Wllii‘ {‘(ll'
llilll‘i l :imi _’. ~hwrx N‘V H ‘3 i}.\'niiih Hm: l .HHl NAWWIS [\Lii
whit} 'l hz- Nimih Il-ni illi'l'l. (“\t‘IK’ lllt‘ wa‘w‘i‘n liiill, iirul thv
\Lll'xéllllf \lu‘fil rhu- inwt-I'ii ll.vlll“||l \lll't‘l 13H

ACC ESS

_\ ni'mrn‘k ul' poor iirismli-rl Hunk» HJlllll‘tlH 1hr main
lmpiilniimi [l'llll'<‘<[l'l1{|ll‘[‘ 1’): ‘11] .ll‘l‘ iinpzwxelhlz’ (luring;
limvy ruim inrhulin‘i; Ihv Iiiiiitn ll’ilt‘lx wmh 1mm Mur-
whit [U\\’.ll‘(l.\ Nuiiulfi. fll‘lt‘ [Iguk I'mni Karol lmuirrls
()humi i> llH‘ only (lii‘wl link lu-lwwn llit' msn‘rn LlHCl
\\'l‘\f('l‘ll pails 01' [hr [IIHIL During pi‘ulungi-(l (ll‘§‘ Nffl'llH.
\'(‘l1l(lL‘Hl[1.‘l\lli‘lll‘lH'rHIVI'tISSll'll‘l‘llllSlll'll‘lu‘(Illllll'ullélllfi
liluyn‘

l\ \lll‘liHL‘tl Ainlii}; .1! l\l¢ll‘\£ll)ll t'nnt-s‘ [L'giilui [mu-
[Illlllll‘éllltlll [H hr tlnllllllt‘tl for light (iiri'mh from
\Jirnlfi Lilhtll‘liu'i‘nl ill1‘\|I'l[N i‘XIST :1! ‘1“ llli.‘ nuiim‘
population ('t'llll‘l‘\{l\l£|ll\'1ifl£l, Kori; Ullm‘oi iillil Knijqi)
iHHl iilm (IT N‘g‘l‘l Wllllll is lJHHl Wllt’ll (hr main luxillm
:iii‘l’it‘hl ix l‘ll.|l|(l-[ (I\'l‘l'(‘ll_

1.33 PREVIOUS WORK

Rzmz'h-l [197(1) in his ,itcoiml (Jl' rlu‘ gi-ulug} ul lhx- .lH'il
inmu'ilixm-ly wmh mm nl'shm 2H ( lii'unir'lc’s llli’ “"“l‘ m7
phn'vrs .mil ililminix'li'umi s \‘Vllllll'f’lilflTl£|(I'[l‘ii\[l1lfil)£lllUl
iiin'lhi-i‘ii Kl‘llVil (l)¢muhlxun—Smiih‘ WW); Wir‘kz'nlmn‘g
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ACC ESS

_\ ni'mrn‘k ul' poor iirismli-rl Hunk» HJlllll‘tlH 1hr main
lmpiilniimi [l'llll'<‘<[l'l1{|ll‘[‘ 1’): ‘11] .ll‘l‘ iinpzwxelhlz’ (luring;
limvy ruim inrhulin‘i; Ihv Iiiiiitn ll’ilt‘lx wmh 1mm Mur-
whit [U\\’.ll‘(l.\ Nuiiulfi. fll‘lt‘ [Iguk I'mni Karol lmuirrls
()humi i> llH‘ only (lii‘wl link lu-lwwn llit' msn‘rn LlHCl
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1.33 PREVIOUS WORK
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1 Introduction

Slit-v! I?“ [Xl‘iimljiil lin'ms Ilu 5F. quiuh'nm Hl‘llli‘ |)lli|\|‘ '1
mm ulthi‘ Nunlmi'ii l\l¢l|‘Hlll)l| (h-ulngiiiil Mapping .ilHl
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Qt‘lllll_!_‘;ll,dll\' 11ll.\ll]'\l‘\‘('ll [mu nl‘ iiui‘rhi-iu Ki-mzi lu-mwn
Litiliiih' TN (”Kl rho lilhinpidil l)[il(l('l. .’I]lfl hymn-11
l(>llL;lEllflK'.\' flb' liml .SHV‘IC Si'h‘itr-(l xri‘i-(iiii .‘I‘Illlllt‘lll
mmplcs \\|‘I'l‘ ('(JllH'llTl (lllI'l; Ihi' ”nipping Ir) pinvirh-
(lulu [in rrqiiuiliil ‘jl‘iJl,lll'Hll(.ll .llll‘K.

Most of. ll’iL‘ :m’u \\;|\ «(uric-(l l)_\‘ ll(,‘ll(Upli'I-MlllpmlltTl
lll‘l(l\\Ul'l\ in l.|l(‘ llllll from ll lLHk' HIHII) [(lhiii mirth (ll
.\l;!l'\‘.1l)l|, mljiujiim [I] [lit' hluilxrlim [mtk ‘llltl ljx‘hm ll)“
(Lilly ('lUllll l).l\(' liar \Iai'mliir. l'uni [mu-mm \xiih Mr
PH'X‘ILH'II Rup {Kcmxui t‘uiiiiliti‘lmrl qrnluqisl') Lum-
I]ll,‘llll,'llll'(l llll' lll‘lli nlih'xvsiipp:rl‘lwl ll“l(l\\!]l‘l\ iiiiilirrlialv
1y ilI'UlJlHl Marmhir.
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1903; Art'lier, 1913; Parkinson. 1920, IEJZ4. 1939‘), l)ixvy
(1944. 1948) and Pulli‘cy (1960) provide regional (lt'st'l‘ip~
tinns ()l‘thc genlugy zlntl genmnrphology. As 21 result Ol'all
this wnrk it was established that the geology m“ sheet ‘20
was founded ()11 l’l‘et‘aniliriun metatntnrpltit' melts covered
by younger ('l'ertinry) \‘nlt‘anie Shit‘ltilzs and plateaus, with
the Stib-Nlioct‘nc Chalbi Basin inlilletl by various super-
lit'iétl ttnt'nnstilitlntetl St‘tlllllt’l‘ll’fiv

Subsequent geoloqiegtl work has also been of It regional
nature. 'l‘ltis inelntles the series nl' papers liv \Nillitnns 0n
the. littsziltit' vnlrnnit's (summarised in \N’illiznns. 1978).
broadly t’lcst‘rihing the volennisnl ()l‘ the vzn‘intts shields.
Brut/n zmtl ()tltew (198+) provide :t genehmnnlogical

framewnrk for all the voleatnisni of northern Kenya and
established :1 l\‘li{)eene gtge fur the plateau litixgtlts 11ml l’litw—
l’leisttit'ene ages for the shields,

An till-going UNESCO (latterly Kenya Government)
integrated prujet't nn uritl lemtls (H’Al‘). 21H investigation
[)f the Rendille area. covers the whole (it sheet ‘20. The
series of repnrtx (tug. lPAl. Tt‘t’lllllt'éll Report, A h
[linsigh 1984-); lI’AI‘ 'l'et‘hl‘tienl Report, “—3, 1983) in
(little: it wealth ul‘ (lulu on population t'liniitte, l.II](l—115(‘.
livestnt'k. ett. l)11l verv little on geology However. this
prniet‘t Wit‘i the lit‘st to ret'tztniise the l31‘t'Ht‘llt’t' at :t
sedimentary rnek ttnit SIG tit Mnikonrt \vnmwertt (1984-)
provides it tiletttiletl ttt't'nttnt m“ the getrnturphulugt ut' the
(Iltztllii Bzhltt.
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1111111. ll11111'\1;1' 1111;1'1- :11'1: 5111711111111 mud 1111111111“ {11111111111
1111111‘1111111'1111 1111' (111:1111i H11xi111111111' 1111111 11111111 \1113.»
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1’11'x1'111 1111\- .1111\'1' 111‘.1111;11{1' 111 1111\ 11\'1'1 11: 1‘11I111111'11 111
11.1x'11 111111115 11111111 1111111; 11111151- 1111- 11111111; 11131111111111.
\\l1l('ll lIlHSl l|11\l‘ lll“ll'llll‘(‘ 131‘K'1} 11,1.lll“(l (11111“‘51‘ 11H “111-HP].

111'1'111'1'1 (llinh'rnary 1111112 ()1111'1‘ \1‘al1'1‘111111‘31's 111 1111'
K1111111131x1111111-1111111'1} 111'1'1111'111111111'xs1'11111111y 111:511151'11
(Plan 3). '1111-v1111'11'1'111'1'11111'1111'1'111'11 111111117111“ 111\\~'.'11‘1IH
1111' (111111131 1’1'15111. 1111\1‘1'u'1'11111111 111-1111' 1\‘.‘111'1111lll'\1‘.\ :111'
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111111111111'1111115. 1'\11111111l 1911141 1'1'.11'li\'.11i1111 111'1111- 111111 is
11111111111111; 111'\\' 1111111'», 1111351: 1111: 1‘<:l;111\1'1\' \lllclll
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111'1‘11111'11'1‘111‘1111'x'\\i1- K1711111 51111111 .11111 llElS ;1 11111711," 111311-
111'11111‘11 111'11. 1111'1‘1 11'11 11111'111W.‘1I‘11.\ 111111 1111' (311.11111 B21511],
1’11'x1'111 1111\- .1111\'1' 111‘.1111;11{1' 111 1111\ 11\'1'1 11: 1‘11I111111'11 111
11.1x'11 111111115 11111111 1111111; 11111151- 1111- 11111111; 11131111111111.
\\l1l('ll lIlHSl l|11\l‘ lll“ll'llll‘(‘ 131‘K'1} 11,1.lll“(l (11111“‘51‘ 11H “111-HP].

111'1'111'1'1 (llinh'rnary 1111112 ()1111'1‘ \1‘al1'1‘111111‘31's 111 1111'
K1111111131x1111111-1111111'1} 111'1'1111'111111111'xs1'11111111y 111:511151'11
(Plan 3). '1111-v1111'11'1'111'1'11111'1111'1'111'11 111111117111“ 111\\~'.'11‘1IH
1111' (111111131 1’1'15111. 1111\1‘1'u'1'11111111 111-1111' 1\‘.‘111'1111lll'\1‘.\ :111'
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11112111111 1‘1'1'1i.11'1')1:1111'.1111'111'\1'1111>1111'111111'1111's.1111171>.11
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1i1111.

A 1111111111111111115 \1’1H11711111 \‘1111 11111111113 1111' 11111 111'x1'1'1
1111111. ll11111'\1;1' 1111;1'1- :11'1: 5111711111111 mud 1111111111“ {11111111111
1111111‘1111111'1111 1111' (111:1111i H11xi111111111' 1111111 11111111 \1113.»
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1’11'x1'111 1111\- .1111\'1' 111‘.1111;11{1' 111 1111\ 11\'1'1 11: 1‘11I111111'11 111
11.1x'11 111111115 11111111 1111111; 11111151- 1111- 11111111; 11131111111111.
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111'1'111'1'1 (llinh'rnary 1111112 ()1111'1‘ \1‘al1'1‘111111‘31's 111 1111'
K1111111131x1111111-1111111'1} 111'1'1111'111111111'xs1'11111111y 111:511151'11
(Plan 3). '1111-v1111'11'1'111'1'11111'1111'1'111'11 111111117111“ 111\\~'.'11‘1IH
1111' (111111131 1’1'15111. 1111\1‘1'u'1'11111111 111-1111' 1\‘.‘111'1111lll'\1‘.\ :111'
11111111111111 111' .1 111111111 111‘:1111;11{1' 111:111111-1 11111119111:
1"1111111111‘ 1'11: '1111~ 111;1_i1,11'[11111 211511 1'1lssilis1'11}111';1i11:1L;1' is
\1'1\ 1‘1'1111111s1'1'111 111' 1111' 111';1111;1gt* \1111111 11]11||1|\ lllf'
1111111111'5' 111 1111' .v\.~i1' r |\'111111 111111 _\1.11\;1|111 511111115. 11 ix
IMMIUlJll‘tl 111.11 .111111111'1 «11111111 {1;111' 1\111111'111'} 1'xifilr'11 1111
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1’1.1111 1.1;11111'1 11mm 111111 1111'11Iilx 1111111'111 |111l\\111'1'1-1111'
11111111111111111.11x1111lx11111111111w.111111 [1|.11111~1'1'111-11111141141
111.1!” lllH‘J'Kl‘l .l $111111 3'l'1111l1‘l.11 lll'nllLIHl’ (llillllli'l

11l'11111x1111 .\1.11~.1111181111111.111111x11i11111'11111111111111111111'
(11111111 11.1~111 1111111-1\1111'.111-.1.11.111111111.1111.1L-.1'11111111111
11:11111";11:’11'11111~1~1.1'11111111'1111111.1x111111111111111. 1111' 111.17
1111111. 111 I111 ~1 \1'II’.1|11\11l1'1‘1111'111‘1l '111111' 1'1111'111'.1\l .11111
.111'1111111111111'1 '111'1.111111I_11'1 .\1_11\.11111 \1111-111.

3 '1 KOROLI DESER’I'

11111'1\’1111111 111-“'11 1».1 111111111'1111'.\I1'11~'i11111111111'H1'11;111
1111111111 1\.111;111-11~11.111111111'.\~11'.\1111'1<1. 1111' 1;11111 5111'?

11111' 1'1'111;1i11~. :11 .11111111 111111111 111111 1111;11'1 11111111111'111‘1'11'1111'
1111121411111:111111'111111'31151111112111111111s11111111‘11i1111g1'511101111;
1111' Kni'nli 1,)1151'1‘1 11:13 1111' 5111111';1\111'111131111 111111111. '11111'
1111‘5215 111'\'1'1' 1141' 1111111' 1111'11 7111111 :11111\1' 1111' 11111.11'13111 plain
11111111111xi~11 111111 1111111'11'55'1111111 1117111111111111111 r;1]1in\':11‘1;1111_\‘
111'1‘1‘11'111;1 Sl‘tl1llll‘lll(ll\' 111111 (11111111\ 1111115111 1111;11151' 111
11.1x.111s1'1‘1‘1'1.'1'111'1'1'.111'1111111111‘1'11115111‘1111'111111111'111111 1'11l
111 1111- K111111i 111'51'1'1, ‘I111'1111-~11~:111'1'111‘ 1111\\'111{1‘111111s1 115.1
1\1\\r-11'l‘ll(lillL; 111.1111 1)1'1\\1‘1'11 (1.11';1111';11 :11111 K1111:1[:1l :11111 :1

1111111' 11111'1111'1'11' 111111211111'11 :11111 1111111141'11111111'21111' |11\x'1'1
$111111. '1'111'1‘1' 15111111 :1 111111 \1111'111111' mil11\1-1'1111'11;1.\;111.<
11111111 111'11-1'1111'11'w 11111111111; :1 111i1'k 11111111 5111111 \‘l‘fjJ‘til'
1i1111.

A 1111111111111111115 \1’1H11711111 \‘1111 11111111113 1111' 11111 111'x1'1'1
1111111. ll11111'\1;1' 1111;1'1- :11'1: 5111711111111 mud 1111111111“ {11111111111
1111111‘1111111'1111 1111' (111:1111i H11xi111111111' 1111111 11111111 \1113.»
111'\1\111.11 1111\.11‘1'.1111.‘1_\'1111'1111'1‘11'1111\'1'|11'1'11]1.1111111:1111'517
11'11.»i\1- 1,111111' 111,111. '1111'51' 1111111111lx a1111w 1111 1111 11111111
111111111111'1111115. 1'\11111111l 1911141 1'1'.11'li\'.11i1111 111'1111- 111111 is
11111111111111; 111'\\' 1111111'», 1111351: 1111: 1‘<:l;111\1'1\' \lllclll
1111111111111111.11 1111111‘\ 1111111111 111 1111' 1111'1'111111111 \"\"',\1\"\"'-
1111'1-1'11'1111'111115.

1111'11111>111111'1‘1'51111q1111111111111111'K1111111131'51'1115115
1l1'.1111.1141' 51‘511'111. 1111111'11’1'xl 1111' I’mlmn R1111 1111111WK 1111‘
111'1‘11111'11'1‘111‘1111'x'\\i1- K1711111 51111111 .11111 llElS ;1 11111711," 111311-
111'11111‘11 111'11. 1111'1‘1 11'11 11111'111W.‘1I‘11.\ 111111 1111' (311.11111 B21511],
1’11'x1'111 1111\- .1111\'1' 111‘.1111;11{1' 111 1111\ 11\'1'1 11: 1‘11I111111'11 111
11.1x'11 111111115 11111111 1111111; 11111151- 1111- 11111111; 11131111111111.
\\l1l('ll lIlHSl l|11\l‘ lll“ll'llll‘(‘ 131‘K'1} 11,1.lll“(l (11111“‘51‘ 11H “111-HP].

111'1'111'1'1 (llinh'rnary 1111112 ()1111'1‘ \1‘al1'1‘111111‘31's 111 1111'
K1111111131x1111111-1111111'1} 111'1'1111'111111111'xs1'11111111y 111:511151'11
(Plan 3). '1111-v1111'11'1'111'1'11111'1111'1'111'11 111111117111“ 111\\~'.'11‘1IH
1111' (111111131 1’1'15111. 1111\1‘1'u'1'11111111 111-1111' 1\‘.‘111'1111lll'\1‘.\ :111'
11111111111111 111' .1 111111111 111‘:1111;11{1' 111:111111-1 11111119111:
1"1111111111‘ 1'11: '1111~ 111;1_i1,11'[11111 211511 1'1lssilis1'11}111';1i11:1L;1' is
\1'1\ 1‘1'1111111s1'1'111 111' 1111' 111';1111;1gt* \1111111 11]11||1|\ lllf'
1111111111'5' 111 1111' .v\.~i1' r |\'111111 111111 _\1.11\;1|111 511111115. 11 ix
IMMIUlJll‘tl 111.11 .111111111'1 «11111111 {1;111' 1\111111'111'} 1'xifilr'11 1111
1111' 111111.111' \1:11‘ 111‘ 1111' 1111111111 1111111111141: 111111 111.11 1111'
basalt-1111111111111mm:i11111i\.11'1'.1.11'1'1'1'11511111nl1'1'11111;1111.\111
1111<1';11'11'\1111'111111 1'111111111‘\'.

‘J l (‘IIIALBI BASIN

111M 1\ .1 1111x111 l.11l|\|]'1ll(‘ 11.15111 .11 .111 1‘11'\'.1li1111 111 11111\‘
11111111 11'1111'1'111111 1111' N\-‘\'»[1‘1'111|111L; 11121111 111111115411 1111111
|5:11‘11.x'11 (1)1:111w .1711. 1111' 111.1171 is UHLLlll)‘ .1 1111', \'.111
1'111'1‘11x'11'11 1111111 11;1l 111111 111111111 $111111 11.11.» 1111111111.
\\111'111'11'1 1111' 111111; 1'11111x'111‘ \111‘1111111'\'1:1111,11111,'1111; 11111111
<1111 11111111s [11 1111111 .111 1',\11'1131\1' 1:1111', '1'111511411111'111'11 1n
1‘111’1 \1'111'11 11111 1111;11 1111.1 111‘ 1111' 111.1111 \mx 1111111'1‘ \\':111-1‘.
\'1-L;1'1.1111111 151111111111'11'11.11151'111 111111 1111'1'1':111'111111111'11111'
1111111111g'1' 1’11;111111'l\. 11111 {'\‘t‘ll 11111111“J 1111' 111'1'111111'11' 111 1111-
llUl'l 5111-11 in 1111' 11111111. |‘111'1~11111‘1'H\"\" 111;11‘1;'i|1 111 1111'
11111\.1 ix111'11111'11 111 g11'1'1;1[i\'1'1\ 1111;1111n'1'1'11]111]\111111711.11'
\\'l11111 [11'1-41'1‘\‘1'R s11‘.1111| limw (1’11111' '1‘] 1‘1'1:111'11 111 1111'
11112111111 1‘1'1'1i.11'1')1:1111'.1111'111'\1'1111>1111'111111'1111's.1111171>.11
1111M! 111' 11'1.111‘11 111 1111‘ 11111111141 1.1k1' \\'111'1'1' il 11111111'11 11
111.11‘11111111 '1'1.11‘1‘i1'1 111211111 1111111511, 11 111111 11.1\1' 1'11'1-11
131115111 11} 1111115111111 111111 (51'1' (1111\‘1' .11111 l’llllnn 111111111
1111 \‘111111111' 11111115118 111 1111' 1\';11;1|1.'111 |J1'\1'1'11

[1111;111'11$111111-1111111'111'111H111111111111' 111111111111111'11111111—
1-;1\I11111111'.11'1';1.\'11111111',1\111|’|\1£1ik1111;1);111111111111'x1‘111111
111M 11111111111111'g11111‘1-1111'111i11111'11.\;1n1|11111, 1111111,'1-\11'1'11113
11111'111—1':1<1 1111' 1111111',\ 1111' 1'111111'1 1111111111'\ 11111111111111.111x
1(111'111111'. “171111111111111111i1';111'.111'111111111'1'111111111‘111111111'
11111'111-1'11x'111111'111111111111'1111111111.s\11_1:111'1111111111'111;1\;111111

2.1 KORAN'I'I". PIA] N

1111 K111'.11111'1’1.11111|1-\11'111|\ 1111111 1111' 1'11.\11'1'11 1'Ll_u1,111l'()|
1J11111\11\l.1111111111111-111,111-1\ 1111\11111111'111.1114.111-.11\\ill1.1
\1'1\ 1311111 1'.1~11'11\ ~111111' 1111111 1‘1‘311111 1‘111111111) 111
1111:1111 11|H|Hl11 11x11 11 11111711111111 111511111171' 111 111111111
3111111. 1| 11.11.111'x11111.11\1111111 N111 111111 1111111 1.1111111 11w
111111111111» lllN1’1ll1‘]‘,:\ 1111111111x1-11 11| 1’1'\1\'1.111I ‘11.1\1'1111-111‘
11!11111111311w_ 111115111 1111111'1/1111‘11‘1N11.111111 1:.‘111‘1i5'15. llll'xv
11111'1' 11111; 1'1111111’.~ .111 111111‘1 111 K‘,\H‘\\ 111 11111111 111111‘11411l,
("\U'EH 111 1111' 1\I]1'1111' \uxl 1111 1111' 111\\1'1 ~111]11'~.111 (11
1)11i11\‘11 31.1111
111111 11'7111111‘ 11.11111'111 1111.11 1111.11111 1111 1-11\11'1111'\11'1'11111\

1111' 1112‘111'4 111501111115 .11'1' K111‘l111' l)1'11'

111f)11111111111,\11111111111-11711I1l111j1. 1111>11111111'1111111111'111'
1111'x1'1'111lw 1\1111111-.11111111\ 1111'111'111'111L \11'1111111'1'2 111mm
.111 11.111111. 11111;1\ 111'111‘1111'1‘ .\ 111 X\‘1\ 11.11‘11111‘1 I11 [111‘
\11'111l1' 111 1111'1.11:1111111111 11111111» 1L;111'1xs11~11\1. 5111111' in-
»1'1111'1!» \11111 .1\ K1111111 [)1'11‘ .11'1' 1111111111'1’ \11111 \1'\1'1'111
1111-41 11'.11111'1'\1‘1'11111-11111111111» 111111 111,1x1',~111 111111 1111511111

1111' 3111111 11119111111 1111\.11171.1]1111'1l 111.111'1111 1i~1m 11am
111.1117111111.111111.1'Il11'~.1111111111'11-11111.1111. 1'111'11:1n.1111;111i\
11111' \111111'1‘11'11141311>11111111111111nl 1111‘ 1\111'.111|1'1'1111111.\
1-\\111111,11]1, .1 x11111.111' \111111-111' \‘111'11111' 511|1>r11111111 1'111-
~11111 11.1~ 1111'111\ «111111111 11 w. 111.111 111111111 1111111 1_\’1'1'1i1‘.11
«11111111111111111'111'.111111.1\;1lr 1.1111111111.111'1i.1i1111fl111.1111'111|_\
1111111.“ <1111.111' ()11 1111' ,\1.1111 1111131111 1111' l1.1\.lll\ 11M
11111111\ 11111"~.1>1\\1'1113111'1\~ l1.1\11111'111\11111'1‘1'1x1111111111-1
~1111 111111|.111'1111'<11'1.'1'111 1111111.:111'1-4‘ [11.111 .11 l1-.1\1 1111.1111.
1111‘ 111‘1111'11111111 '1\.1~11 11.111 11-1L ~1111.111- I’11'w11111'. 1111'
X141111:11'_1\\1'1'.11’11111'.11111111\ 1111\11 1.1'1'1 111111111111\11111311111
1‘-.1111,1E|111w!|1111\1'}'

\111‘111111111 111111111111111-11117121“111'111'(,)|1)11i11\11.\l(11‘11
1.1l11_:v' 111\11~1I11~ 1111 1&111111111- 1’1.1111. |111li\i:111.11 11.1111-
111111\1\ 1111+ x111111\ 111.111111'l\1.11117111'11111111n 11.1\11 111111115
1111\1-11 111. 1111 111.11111'1'1 31111111 1.11111.111 1111 1111' \11N11'1'11

1111111111.1113\11‘1.111 11 l111'\1.1!11111:1111111111111'11111.11'1\s.111
11111:11.11 1111111141 ~1~11111: 1.1111111111'1 111111'1'1‘\ 111 11.11111';11
11111111'11\1~11 1111'11111'\'1'1111.1\.111'\111'1.111‘

,? ..‘ HILDAI)

1111'11111.1111~1\~111‘11111\ .111111111111.1111111111 1111' 1\111;11111'
1)1.1111.1’ \11111111'1 111'1\1'1'1'11"1..11111r1\111111111| "1111111111‘\11'11411111fl1
.1\ 1.11 .1~ 1111' \1.11\.11111 \11i1'111. 11 1\ .1 1'1'111.11'L.1111\
1111111111111'111I,1-, |1.ll .1Ir.111\1'11.l11111\ 11 :1'x11111,11~1111111\ \1111

.1111111.1~11 1111111lllt‘l)1|\11~ \\‘.I\11Hl1[111\ [111‘11111'1111'1l5111H“?

'111111117311111‘111311111111111.1111111.1111x11111
1:1111'~1\1'I|111111111-\1111|111'1I\111111I11111K1111\\111‘11'1{:'11ll¢‘

1111;111:1111.

111|1\ 11'1-1111111-1‘1.111111j. '111-11111.1111111'111111 K1111 (1111111111
1111 11111.1(1.1111111\111*11.11111\ 1\<..{1'1:1'111.111\'111.1311131-11‘11'

~11111.1r1- \111111'111' 111-11111111111111 11l 1111' Kunmn' l’l.1111\
‘1‘11'11\1'1\1111l1 \1111x111111'11l 1'111xi1111

1111 \‘.(ll 11111111'11 111‘.1I!1.1'.11' 111.1111111x 111 1111' K111;11111'
1’1.1111 1.1;11111'1 11mm 111111 1111'11Iilx 1111111'111 |111l\\111'1'1-1111'
11111111111111111.11x1111lx11111111111w.111111 [1|.11111~1'1'111-11111141141
111.1!” lllH‘J'Kl‘l .l $111111 3'l'1111l1‘l.11 lll'nllLIHl’ (llillllli'l

11l'11111x1111 .\1.11~.1111181111111.111111x11i11111'11111111111111111111'
(11111111 11.1~111 1111111-1\1111'.111-.1.11.111111111.1111.1L-.1'11111111111
11:11111";11:’11'11111~1~1.1'11111111'1111111.1x111111111111111. 1111' 111.17
1111111. 111 I111 ~1 \1'II’.1|11\11l1'1‘1111'111‘1l '111111' 1'1111'111'.1\l .11111
.111'1111111111111'1 '111'1.111111I_11'1 .\1_11\.11111 \1111-111.

3 '1 KOROLI DESER’I'

11111'1\’1111111 111-“'11 1».1 111111111'1111'.\I1'11~'i11111111111'H1'11;111
1111111111 1\.111;111-11~11.111111111'.\~11'.\1111'1<1. 1111' 1;11111 5111'?

11111' 1'1'111;1i11~. :11 .11111111 111111111 111111 1111;11'1 11111111111'111‘1'11'1111'
1111121411111:111111'111111'31151111112111111111s11111111‘11i1111g1'511101111;
1111' Kni'nli 1,)1151'1‘1 11:13 1111' 5111111';1\111'111131111 111111111. '11111'
1111‘5215 111'\'1'1' 1141' 1111111' 1111'11 7111111 :11111\1' 1111' 11111.11'13111 plain
11111111111xi~11 111111 1111111'11'55'1111111 1117111111111111111 r;1]1in\':11‘1;1111_\‘
111'1‘1‘11'111;1 Sl‘tl1llll‘lll(ll\' 111111 (11111111\ 1111115111 1111;11151' 111
11.1x.111s1'1‘1‘1'1.'1'111'1'1'.111'1111111111‘1'11115111‘1111'111111111'111111 1'11l
111 1111- K111111i 111'51'1'1, ‘I111'1111-~11~:111'1'111‘ 1111\\'111{1‘111111s1 115.1
1\1\\r-11'l‘ll(lillL; 111.1111 1)1'1\\1‘1'11 (1.11';1111';11 :11111 K1111:1[:1l :11111 :1

1111111' 11111'1111'1'11' 111111211111'11 :11111 1111111141'11111111'21111' |11\x'1'1
$111111. '1'111'1‘1' 15111111 :1 111111 \1111'111111' mil11\1-1'1111'11;1.\;111.<
11111111 111'11-1'1111'11'w 11111111111; :1 111i1'k 11111111 5111111 \‘l‘fjJ‘til'
1i1111.

A 1111111111111111115 \1’1H11711111 \‘1111 11111111113 1111' 11111 111'x1'1'1
1111111. ll11111'\1;1' 1111;1'1- :11'1: 5111711111111 mud 1111111111“ {11111111111
1111111‘1111111'1111 1111' (111:1111i H11xi111111111' 1111111 11111111 \1113.»
111'\1\111.11 1111\.11‘1'.1111.‘1_\'1111'1111'1‘11'1111\'1'|11'1'11]1.1111111:1111'517
11'11.»i\1- 1,111111' 111,111. '1111'51' 1111111111lx a1111w 1111 1111 11111111
111111111111'1111115. 1'\11111111l 1911141 1'1'.11'li\'.11i1111 111'1111- 111111 is
11111111111111; 111'\\' 1111111'», 1111351: 1111: 1‘<:l;111\1'1\' \lllclll
1111111111111111.11 1111111‘\ 1111111111 111 1111' 1111'1'111111111 \"\"',\1\"\"'-
1111'1-1'11'1111'111115.

1111'11111>111111'1‘1'51111q1111111111111111'K1111111131'51'1115115
1l1'.1111.1141' 51‘511'111. 1111111'11’1'xl 1111' I’mlmn R1111 1111111WK 1111‘
111'1‘11111'11'1‘111‘1111'x'\\i1- K1711111 51111111 .11111 llElS ;1 11111711," 111311-
111'11111‘11 111'11. 1111'1‘1 11'11 11111'111W.‘1I‘11.\ 111111 1111' (311.11111 B21511],
1’11'x1'111 1111\- .1111\'1' 111‘.1111;11{1' 111 1111\ 11\'1'1 11: 1‘11I111111'11 111
11.1x'11 111111115 11111111 1111111; 11111151- 1111- 11111111; 11131111111111.
\\l1l('ll lIlHSl l|11\l‘ lll“ll'llll‘(‘ 131‘K'1} 11,1.lll“(l (11111“‘51‘ 11H “111-HP].

111'1'111'1'1 (llinh'rnary 1111112 ()1111'1‘ \1‘al1'1‘111111‘31's 111 1111'
K1111111131x1111111-1111111'1} 111'1'1111'111111111'xs1'11111111y 111:511151'11
(Plan 3). '1111-v1111'11'1'111'1'11111'1111'1'111'11 111111117111“ 111\\~'.'11‘1IH
1111' (111111131 1’1'15111. 1111\1‘1'u'1'11111111 111-1111' 1\‘.‘111'1111lll'\1‘.\ :111'
11111111111111 111' .1 111111111 111‘:1111;11{1' 111:111111-1 11111119111:
1"1111111111‘ 1'11: '1111~ 111;1_i1,11'[11111 211511 1'1lssilis1'11}111';1i11:1L;1' is
\1'1\ 1‘1'1111111s1'1'111 111' 1111' 111';1111;1gt* \1111111 11]11||1|\ lllf'
1111111111'5' 111 1111' .v\.~i1' r |\'111111 111111 _\1.11\;1|111 511111115. 11 ix
IMMIUlJll‘tl 111.11 .111111111'1 «11111111 {1;111' 1\111111'111'} 1'xifilr'11 1111
1111' 111111.111' \1:11‘ 111‘ 1111' 1111111111 1111111111141: 111111 111.11 1111'
basalt-1111111111111mm:i11111i\.11'1'.1.11'1'1'1'11511111nl1'1'11111;1111.\111
1111<1';11'11'\1111'111111 1'111111111‘\'.

‘J l (‘IIIALBI BASIN

111M 1\ .1 1111x111 l.11l|\|]'1ll(‘ 11.15111 .11 .111 1‘11'\'.1li1111 111 11111\‘
11111111 11'1111'1'111111 1111' N\-‘\'»[1‘1'111|111L; 11121111 111111115411 1111111
|5:11‘11.x'11 (1)1:111w .1711. 1111' 111.1171 is UHLLlll)‘ .1 1111', \'.111
1'111'1‘11x'11'11 1111111 11;1l 111111 111111111 $111111 11.11.» 1111111111.
\\111'111'11'1 1111' 111111; 1'11111x'111‘ \111‘1111111'\'1:1111,11111,'1111; 11111111
<1111 11111111s [11 1111111 .111 1',\11'1131\1' 1:1111', '1'111511411111'111'11 1n
1‘111’1 \1'111'11 11111 1111;11 1111.1 111‘ 1111' 111.1111 \mx 1111111'1‘ \\':111-1‘.
\'1-L;1'1.1111111 151111111111'11'11.11151'111 111111 1111'1'1':111'111111111'11111'
1111111111g'1' 1’11;111111'l\. 11111 {'\‘t‘ll 11111111“J 1111' 111'1'111111'11' 111 1111-
llUl'l 5111-11 in 1111' 11111111. |‘111'1~11111‘1'H\"\" 111;11‘1;'i|1 111 1111'
11111\.1 ix111'11111'11 111 g11'1'1;1[i\'1'1\ 1111;1111n'1'1'11]111]\111111711.11'
\\'l11111 [11'1-41'1‘\‘1'R s11‘.1111| limw (1’11111' '1‘] 1‘1'1:111'11 111 1111'
11112111111 1‘1'1'1i.11'1')1:1111'.1111'111'\1'1111>1111'111111'1111's.1111171>.11
1111M! 111' 11'1.111‘11 111 1111‘ 11111111141 1.1k1' \\'111'1'1' il 11111111'11 11
111.11‘11111111 '1'1.11‘1‘i1'1 111211111 1111111511, 11 111111 11.1\1' 1'11'1-11
131115111 11} 1111115111111 111111 (51'1' (1111\‘1' .11111 l’llllnn 111111111
1111 \‘111111111' 11111115118 111 1111' 1\';11;1|1.'111 |J1'\1'1'11

[1111;111'11$111111-1111111'111'111H111111111111' 111111111111111'11111111—
1-;1\I11111111'.11'1';1.\'11111111',1\111|’|\1£1ik1111;1);111111111111'x1‘111111
111M 11111111111111'g11111‘1-1111'111i11111'11.\;1n1|11111, 1111111,'1-\11'1'11113
11111'111—1':1<1 1111' 1111111',\ 1111' 1'111111'1 1111111111'\ 11111111111111.111x
1(111'111111'. “171111111111111111i1';111'.111'111111111'1'111111111‘111111111'
11111'111-1'11x'111111'111111111111'1111111111.s\11_1:111'1111111111'111;1\;111111

2.1 KORAN'I'I". PIA] N

1111 K111'.11111'1’1.11111|1-\11'111|\ 1111111 1111' 1'11.\11'1'11 1'Ll_u1,111l'()|
1J11111\11\l.1111111111111-111,111-1\ 1111\11111111'111.1114.111-.11\\ill1.1
\1'1\ 1311111 1'.1~11'11\ ~111111' 1111111 1‘1‘311111 1‘111111111) 111
1111:1111 11|H|Hl11 11x11 11 11111711111111 111511111171' 111 111111111
3111111. 1| 11.11.111'x11111.11\1111111 N111 111111 1111111 1.1111111 11w
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huJLJHIII‘k, It lm'lm ‘1 riuuhr‘ [mum .lul 10km in
(ii.11|u'1(‘1’ ([1 tin: wurh’wrx‘l (‘VII'K‘I])J|\' wt lln- [\IJH‘H‘IJ)“
5]1i<'§(|,\\ilh pm: Jn (LII'L lurlt'x‘.

Nthwtluvm phurn inrvr'ln'vlulinn113.1311wlmuml [llt'iln‘u
Hndvrlain bx Ihr KM] (Iumplvx 1h [anally (lurk. '[hv
th-Mwnlk n‘ugtltd [11.” {Jilxt!i\|il1L§llJ\Jlil)g Il-nlm'v is (luv
In (I) lht‘ .il)\('lllr (v1 ‘1 thhk wil [mp-1‘ Lmlikr .‘HHQIH‘III
parts [)1 (ht: [IL-(Ml. (‘3) lht‘ uhlmen- ml umih 11111n~1111>
IH rhv Ilnn mil» :nul13’)gumlI;L11:'1'n[:.:m<’l Hlll)—l)llltl‘l)[)(}1‘
him, k Ju n‘nblvmlr-I'u h rm'kx

1('l

:\\ Imlt‘ti :flwn‘. IJu‘ [\Hl't' Jim-:1 is til‘lliilhlixwl In
gx-lltlr I'nllmlml hi \\Hh gum] I'lltlv; <r11l1l‘n!)_ :mci urH
(ii‘fillml lm.|]1\
\lmu‘xnux (lllllll/ Il‘l la l‘itl'n'r hu'm luv: lmn' :II( I»; Inlays

[H hI-lh
L'.L\L‘\ [hm al‘t‘ l‘tuu|i|\ \‘is‘ilrlt’ rm lhr‘urunnlnndml.1('|i.11

\\'}]H'I'[lvll]\l‘$ \\J\J<}1 l'.\!)(l\l J)l'lll(|\ In.

nl' lmunlt' nhuminm (IIMM/ firm! in [MM] \ 11, 1mm.

phsulngrnpim
'l hr (univrn ]J.I]‘t (11‘ Illt‘ ImiI ix HI1<UII|H1'IH.1I)1\'H\(‘]J;llll

}>\' llu‘ \Immhit Shirlnl. Ilnm'n‘l lli]|\ inlim‘x HYHMTNH
ullulbaxn .Iml Hhmmrlih 1Hllx,\ |)|4HI‘H(]l‘ 1])IuH}.{]) IM‘
mummy, 12:13:11!» 'Hu' [\m mv hillx‘ nl’lmlx- HM .HI‘
I‘Luulily I‘1*[1‘>§1r1i<.|])]t‘ hunnxr x11 [llt‘il‘ pult' (-Ihxlllx .ll'ELJ
nmnllrs nl lmlx' JliHHQhJ). llmwxm' 111v Illlmlmw lunci
LllIltldfif hi 2111‘ imliqirlquislmhh‘ [m ‘11'1'1111 phnm
£11'.1|)l]Si-1'1111)|ll‘£ll'l)t\‘(intll'l'lrllu‘s. I llll'zilIH’Hlx m 1h" 11min
131111 01' [hr i'il]l||]][“\ au- (lm- In Ilu‘ plm'iwmlx

.\H{t)ll|.1(1 lu'luu'n llll' KM) (lumphx Lmd .11,ljm,r||l
qnviuxm is c-x'pmr-(l, l'ln‘ mmkui [JiHl‘Il‘lH <'\ in lillmlmu.



NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.

NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.

NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.

NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.

NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.

NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.

NIIHIIIIH'illllll]]('l;111|i|l[)lll\ll]l]('l\‘-’t‘r‘ll Il1(']11\'II'III1Ql} xiii:-
in‘xl .i l('(l(]l]l( ('(llllilll I‘x‘r‘l' (,Zl'iiii'hliw, 1983]. Alllii‘ Kiii‘i‘
(:(IIIIPlI‘V i.\ I‘lr‘Qill‘llt‘tl _l,\ illl l'.\(l[]( l(‘(l()lll( \llit‘ ‘.\llll £1
l);L\.’ll hm :Iiiigli‘ l('( Iiiiiit IIIH'IldIf‘ (\m- lllill) IT‘HSKWL‘LllUH
Illlll (ihzipivi’ l). ‘l‘hix‘ l‘li,‘((,‘\\ll.lll‘\ ii \ilillll)“ [)l('~l‘lll
iliii'kiii'ss lUJ 1h: Iiiiii II\ .I \\lllllt‘

'l‘lil‘ i\\(i iiiniiii liiliiilngiiw .m‘ iiii-laiiuiiiiiim litliii—
lili‘iiclvi'Iili qiil'l\.\l’\ Illlll lI lltlillkillii IiiiuiI/ni'i'lihiiiilhii
giii‘isxi's \\lll1 \lll]1l|(|lll.llt' lllI‘l\ll']lli\)'l/.llt‘\, i‘IiiiI‘lJlIN,
l)ll3lllt‘-\(l1l\i.\ lillll EULlFSIN, In]’(i\l'|11."dl[l])llll)l)lll(‘. Iihixi
|)Il.\l( ;1H(l1llll.llll.lllt iiu lx~ llu‘ llil‘lillitii Iuiiii viiiris .iic-
im;iii.Ilil\' liii1\>l\'i', lll‘ll\'l‘. T'l'll‘Llllllll‘ in (Inll'M’LllllltTl
i‘iii lm uhiili l[]‘l\ l2< llilHllt‘tl Hl ~Ill‘( L'lril ,\[]\'(1lill1l‘i"ill
lmiiiliiii; ix li|l(l[‘ll .Iml I III in lillNll‘ hm lllll‘\. i\llllillllllll|
\[ill'lli'W‘ .ii'I- ini‘IiIIiIIII .lllil lI|.l\ Hilhllllill‘ lll) Hi '3!) [lt'l [(‘Hl
(llvlllk iii: lx \lillllllt‘. ‘llll'l)|1i})[il’lllilllll llirl‘llllll'llllt‘llill‘l\'ll,
llllIH'IJlS \.i]'li'\ Iiii IiHII i'iiii \l,.lll‘ HI Illii‘. llll ~I iIiI l\\ L‘liltll’

lHlii li‘llliiiliilii L: ll‘lSNt'M l'lIIIIIII.iliI II-Il~1\ liii‘iii lHllli'Il"

Il:ii;i Illil',\ ill! in \I-m'ixil llil‘T}‘i‘\ llill ll
lii iliiii \(‘Llltiil llll‘ llll‘llilliii I,Iiii Im'kx (li't‘ \i‘i'll iii (lili’

~Ixi Ul ('(IHlLfiIrllllllJl' Izi'i'I-ii l'iiii‘i'IlilI'iiila- lili‘lllx iiiul
I)l£i§jli‘(‘lil$l' (dillilL‘Slllk' lillllllLliil'IH‘i l.lll|\ \‘.lll| IIIIiInI (illill'l/
illltl [llt‘])\l1l(‘, (iJIIlt'l gluiiih iii.“ illllil‘lll‘ilh liiiikiliiii
HlHZill/ Illill iii'c- lilillhliiihh liuiiilh llll(,l\lllll .iiiil (lll ln,
liIiI‘IilJli,‘Iii,li_ \L'illlh. i\lIIILIii‘IIii‘~ I‘iiIIl-Iii‘ l/HlNllt‘i Illlll
\Plll‘Hi' Iiit‘ liii‘wiii l|| ii’IIIi‘ .iIiiIilliii< i\\i('['(i'_flf :i‘uiii si/Lw
lIIIl\' lit‘ up in _)Il'll'1'ii

lVlJL' liflliiii iillii £1li('l.\\(‘.\ [HF L1H \ 5“ iill whim, \\'|'.llll(‘1"
iil'i \t'llrm ll]’(I\\’11‘ llxklli' .iiiil lllll‘\l'\l‘ Milli: .il\\.1\‘\ (<III—
Tillllll'll,’ (i (llkiilllldlll iilxii \L'lli .ilHl III ll\l-\<‘ lllIIlM', 'l lit‘
l).‘l[i(ll[|‘;1 l't'll(‘(l*~ \.1lliil)l( iIII.Iii/‘ iiliixjiziilm'r» 1'.i[lii\ LIIILl
«minis i'i: h iii liui’iililwiiili- .II'ii'l cii ljliillll l‘lrwh iii iIiiii'lilI'.
i'I'iI'mciiiciIi/iis‘ ‘1[l(ll)ii‘ll|('-\illl~l iii \;|il‘l\~. \.\i‘:t‘ lliilt'(l

lii llilll Ki'i'lii iii. i)ll1:‘[|l lii<i' l.Iil‘I~ \MJII: \(,’(‘1! in l)" qt‘lh'idl-
l_\' rlciiiiiiiziiii i~\<,I >iiliiiii'Ll -:.iii.ii'I/ 2;l.ili;\ \m' q.II'Iii-i
l]llll\l' liiiiih «HilHTll'rll liiiiiili\'i'ulil.i~I~ ll('\\ ili Iii lii'iiii iii
\l/l‘ ill1¢l TlH‘l'l'llIl'I' ~I'J'IilllL‘I lllilll LJIlIIM‘l‘ lil [lll‘
Illl'l.l]]i1l ixiiii QIH'MH‘Kl ll<ill]l)l('lltlt‘ pl'hllh Iiiiiii' in
llll\|(‘|?~ \xiili liliiflii‘ plan-x AllL‘l’HV'Il ici Lil‘l-ll'il‘ liili;iiiliii
}3l.|iit"\ \lll‘gllk‘lllt‘. L [)ikllili' .lllil \\lll[t‘ iIIii .I Im III‘ III iiiiiim
.iiiiiuiiiiix,

ll-lil IIit*iiiciii.ii'i.«'iiI-x :Ii'i‘ I'llil‘fl‘dfi imiixl -L{l£llllt'£l Allll
iJii'LlriIiiiii.iiiIl\ \l)[I]lJ(I\l‘llHllI.II1\l1}1<‘lLlll‘IlJl'I/{Il‘illH‘L .\
\I'iiii»iii~iII'Ii;iii\v lrlll.1HHliI]Ll‘i'l)(‘\l‘l‘l‘lilll \\I,‘L1|,l1(.‘1(‘(,l>Lll"
lrlltWi \ihiil'I .ii‘I: pairliih ~«hiiiii'il lix \xi*.i:lii'i'iiiI; Ill. ii’iiii
plmux Ijinilii' {lilil HIJL‘JH'Illf’I \\l]llt‘ lllliil l].ll{l‘\ .Ii'icl
Inquml k\'llllll1‘lll.11llf,\'illil,‘ll)(,\lll\ i‘iii'sviiL

,\I:iilil<‘~ lilIHl iliiii \(‘dllh iii li‘iiiiiiiuiiii CHI‘HNIN. lug,
>Iiiiilrm'xi iil Ix‘uii \l1\\lli]!, imil ll'llll'r' Elli]:il‘l‘\*l\k‘l'i inn
liltilfil'li]ll>ll1l'llll‘4l‘l lhr Xlliisuliii Shii'lil. ll‘. llll' Liisgri' «xi
i’iiisiiiu lllL ll].‘lllil<\ .llt' \l'L'il In l)(‘ liiliiiluuimlli. \<l[lt'(|
\\illi |ll.l<\l\(‘_ imiiw Qiniiiii-iL liiillh' inii‘iivcl i'ILIII: I‘Liil\\
|i.imli~rl_ ll]lt,‘}_'|llllll'll >ll1t(lill\liilll')l('\ l\\llll <.IlI—~ilii,iii-
iiiiiii‘1.il\ji — igiiiiiliifiii gi‘m lil«|ll)l(“ \liiiui' I.iiliiiii.iiv
\‘i'iii~ (111‘ lii‘i‘u‘i'ii iii All ll]l‘\l llilLIIlIiLLii‘x (llH'IllhAl

éiiiiilVSi'x in" (:lmim‘i Vi) IIIIlIiziii‘ ilml illl iiii- iiiéii‘l)lt'< .Iri»
ll]l\llll'i‘\ Ill iliilniiiiii; .iI'iIl idliiiix

.\~ l"\l!l'lll'Il‘ I‘lllhilll l.1lll(ll'iilli‘ -,11'.iiii~ Iliililll'liili’ llli’
]Il£l|l(‘\ \‘Iiili iIIii'iIiI' Iiiiiuiiiih ii! iii liIIiliii l\l\l‘l( l.|i L'l.ilii\‘i.

quiiiliiir (\lllilli'il llJlUWL Inli, uliiii lllltil, ‘IIXIHH‘ .iiiil
LII)I1(|U"\ 'l lH' ';':l.llll \l/t' Ul llit‘ II].1!‘l)li)‘~ \LlllV“ up in I ( ill

Hii‘llli \I,lli\l~ All: k',‘\lill.\1‘tl iii .i \‘-{‘ll iii ilii‘ Ii\Ii' lIi'Il
siiiiili-niwt til l\'IiII \l|\\lfi|l ,Iiiil inii~i~i I-iiiii'I~l_\ iil
iiiii lit‘i'l'fl l)ld{l\”l’ll’[l\\l'l liiniiir ll.ik< x

'll'ii' |J\1H.\llli’nlllllillll)Hllll‘\ ,iIi' liliiili, Iilil\~1\l‘ iiillx'N
\\l|llll lIiIIII hm liillx (HVI'I'r'il l3} llll‘jlllill' ljiillliltl\_ lx‘i-Il
El.'l]'lll‘l\ .H't‘ Llilllllltlll lll ilii'~¢ ll|1 (lllilll‘ ll‘ (l3.ll‘\t'*|;Iillil(‘(l
Icitl'x‘w \\‘l|lll| link .iii\' iii'it‘miliwl Lilii‘iix, .\‘\(i(l.|l(‘ll

ll!ll(il(l5;li'\ ;Iii- iliiuii/ im'ls, ('llldTT/fl‘plLlllIL‘ Pilkls‘ lllll'il’
Illilllf St l]l\| :iiiil li'lllIH‘I.lll( giii‘ixs \l‘JllllS,

lllll'lll)l(‘]lll(' .iiiil Ilinlisiili- ill't' ihr‘ lii'iiirilml phrm‘x wiili
lliir'iilili Iirli' liihill} l‘t‘l'ilill'lllfj‘ Llll)|)_\l(lL_ (ini'ilvl llHli I(\ fill
ingr (in! IJl llu‘ iiimli-I. lIJlH‘éllllH'llf‘ Ellill (pi'iiiini’yi
ll\lli‘l‘f~[llt‘ll(‘ III;I\ iilm hi- [)l't‘SI'IH iii i,-ziiiii;1_iiiiil:ii ii'xiim's,

lilii‘uiimhr .iiiil iilll‘LLlJLHh‘ 113(l llli<l<‘1'll(‘ iiiiii' hills
wurh (ii ll1(‘ [\ui Hiill‘llll‘ hills ihi‘riiiqh IhL‘ h-‘lui'mhii Sllli‘lll‘
Iis Hill .is iiii'iiiiiig lllllllli' l'iiimlx n1 })(iLl> iii ll!(' Illilll] Ell'l‘Il
Hi rho Kiii‘i‘ (,Itiiiiiih'x. 'l‘lIv Illll'illllilllf mild {ii‘c lint» l0
iiii‘iliiiiii-gi.iiiii‘tl \xilli lf‘lfi‘tl ll‘XlUl'i‘ Iil lllll‘i‘lUtlx'lilli;
,II ii‘IilgiI' HT iiliiix lllllHJlIlh, ’l'lIi- ('iJIlllIl(iiH‘\l lillinlriqy is u
l)ld('l\’fll'l'1'l1('lllIJI’lll“[‘l(li riii'k \i‘Iih Iii' wiil'iiilil llUl'Ill)ll‘l]£l(‘
.iiiila‘cii iiizisiiii'Iiii‘ In mhmlixi. lllhrji' iii;iy li;i\‘i' :I I [‘t‘lillliilf'll
VI'lIi-iiiisiiix l_i;x< (,iHiiHllIll ill'l‘ lliJI‘Ill)l<‘II(lI'*t‘lll(lffil' rm'ks‘.
\ It'iilll\k‘l\ (Imi'm- :illl‘l'l‘ll lllll'lll].l\1l‘ ii'nsi'irlniili”) iiiiili-i‘hI-x
llll‘ lii\‘.i'\l mi Thr- firiii‘ hilly. 'l‘liis ix l1|d\$l\l‘. llfil]|t]f.{r‘li(‘fill\‘
llIIl'h (Liliiiiixi lil‘lllNl IHlll (lll liV iI lil,‘l\\()l‘l-i (Jl' whiii'
IIi.|!1lit‘.\‘l[l' \l‘lllN lll't‘lil hm hm: lli: \( iiis (ll‘('\\‘ ,Ilii-iiiimi in
ilii' Iiill <h,Ii'iiij,{ llll‘ lic'liiiiiiii‘i \‘iiiiiini‘twl iii‘ltlucii’k). lii
ihiii \(‘lllHH ll|(' [)t‘lliluillfl' h HII‘II. Iii iciiisixi iil‘ (ilii‘iiii‘
‘JLHH‘ \H'HHILLli illitiul Iii ltl(llll}1\\l|(‘diltl£lIlIli§l|FlUH h'lii'itii
.Iiiiiiiiiih iii li‘i‘llil)ll|i' lilh‘ (.illJHHLlll‘ (“Ml II'IHIIIIWII
Hpiltllll' iii hi'iiiiiiii'i Air Iilsu iiii-m-iil. I‘lii' gin-mew fji‘illii
\i/I nil .Ill lllI I'IM'lx\ ix .llitllll liiiiii wiili lllK‘ Ill.L}_{I]t‘llll‘
(Iil.lll('(ll£)lllll(ll‘lllilll.l[1(l\\.

lhi' iiiijnii Iil llll KUI'! (IlHIllili‘K ix I'iiigiiidiii. 'lvlll‘
[H'llI.\l‘[ll'nll|ll>lllli(illlf“ .iH' IIIIIiLIJy iii hiiw‘ lii't'll m liigiii'a
lRlllflt‘l, Willi lix .lll ihc- (llIHJ'HHSl‘H' llllIli‘I'Illm ;IIL‘
I'Iii'hiiiII-iiiliii‘ il‘lll‘ iiit'yr'lin‘ Iil' liliiji'zjil pi‘l’lkltllllI‘N .IIHl
.il>lJlI(lI1[l[l‘ iii lll'lilJlll)l1‘ liiisii lllt'l;l\'(il('¢l[1l(,\' [llll‘
lill‘liilllli iniiii qinwqi Miami-«I llizil Illi‘ llilI]]]ll‘,\ Iiiiiy llt‘ (l
lll)[lil‘ll1l)l ['l‘ll i][)llllllllll iiiiii lllll,‘ Illi'ltlfit'llllllt‘lllh \wiiilil
iiIii lN‘ lilll ml [llilll' iii such .iiI (‘ii\ll:)iillli'lll. lliiwmi-i.
llil‘\(‘ i‘IiI l\\ ll\!\( liH‘ll li‘l'ltlllli'.lll\' l‘llll)lili'i‘(l iiiiii lll("ll' [)11"
\I‘lil wiiiiif; .HHl lhis‘ liii’t will .Llixn} [MINT :i (llli‘SllIlil riiIiI‘k
l)\l'l'£lll\'1ll<ll|3$lii|i iIII ilII-ii'iii'iigiii.

The wmlcrn gin-ism";

'lhi- \\l‘\[1‘i‘i‘I giii'is‘si‘s .ll‘t' liiliiiliigimlh' \liilllill‘ in 1hr
Kiiiiiii (Hil’lNW‘N whim l1 ill‘l' L'\|,l‘llSl\I‘l\' cli'\i'liI]II-il iii ll|('
wiiili, Elililt‘l‘lvll‘lf,’ [lLllUl' Iiiuiiiiiniii iiiiigm [Km-u I‘JEHI
il'lli‘\ :Il‘t‘ ilii‘I'I‘liii'z- plniril within (his liiliiisti'iitiiii'IIiiliii'
liIi’iiLIliIiii. ()ii (llL‘ i1i.iii-iii'i'.i lllt‘) :ii'I- (iiiiliiit‘rl in Tlil‘
\‘Iilllli—‘AL'SI iiii‘iiI'i‘ \\ll(‘l‘l‘ ilii‘y .Ii‘i- Iiiiiii‘ly i'xpim‘Il (Ill Ihi‘
Killililll‘ l'lziiii. ()llli‘l'HI) ix iiiiiliiiI-cl [1i llii‘ lHNI‘llH‘l'R‘fi, ll)(‘
lIIWI-i' \li>[)l,‘.\ lll Ihv .\l.l]‘ll l‘liiqu‘riu ;iiir| ihv I‘LIsiI-I‘iiiiiiisl
liills‘iil'Ul l)|)lll\1i\lr]l}1.llllill‘l‘('lfilllllillllltilllillllH'lCHA
flitillllil <iI' iii ihw l‘illilil'liillS ll\(‘!' lmls, l’hiiingwiliiirinil
lllil'.,lllll‘lli‘w .lll,‘ I lilillilt‘tl III lllt‘ high igi‘riiiiiil ;iiiil I Iiiisixl ul‘
liiii'h spun-(l llllt‘.lIl'l1‘Ill\ IE‘ldll'Ll In giii'ixs‘usily rIiiil
iir'IL'niiw‘ liniiui‘vs. iii'i'smiizililx li‘;|t(‘\ ril iuiiiiis (ii‘ lilllllfii
'l'lIi‘ iiwi‘iiliiilciqn iil' ll]rll\'1(lll£il hills is [(lllll'(lll(‘(l l’)‘ lllt‘
lH'IHlUl lH‘tlIl‘Hlix’g1!11'l$$4i\l[§ (.\l‘|‘ (lli.ipi(‘i‘ 2).

Rilt'li'llt‘l‘ suiium liJI' llli‘ Ixuiiiii (,ilil,‘lH>(‘.\ lllk‘ lillxt‘li
lI'IiiiI HIHH Alfi'i‘\5llllf‘ xiiiilliijily Imus (HEN'lx‘HlJH Iiiitl
lilllt‘IV. 1913b). lll!‘ ll)\'('ll)l‘l‘ij“~‘ :llllJH'i‘Ill ici llll‘ ciiih 1i‘:iil\
diJ'iN.‘ [lik‘ Kiimnii l’|;iiii illl-lll'll llLlllI'lilJa (il' l}‘l]l[}il
(ill‘ll‘l/{ilt‘ll‘lLHllll qiiI-issi'r. .\ Ii :Ixi-IM' :Ii I'l)'<.\ lllt‘ Illil'TlH‘I"
l\ l”. \\ iii'iiiliiig iii) In! (ll |)tll]l)l) l\lldl'il \-\lJLll(l 1‘1]-
((itlillt‘l Iill Iiilir'I‘ llll'llJlHSIll‘N Jl|)(ll'l li’uiii [lli‘ iiiiig‘Ii giii‘issrx
\iiiil lilil'lilill‘liilL‘—‘_‘ll|'l>.\t“i ‘l lu‘ i|'|_L{t‘1i*‘,"l‘lt“l\>'l'fi liil'lll :1 iiici»
Ilillll‘lll iilz ijuii Ilii iiiziiii inixii‘I‘h' l‘\l€‘lll ”l ()l l)lJll|\'1i
XIII”)\lIQliili'IllMiIi'iliiiit1|)IlII'Iiiii'lwmilifi lliii‘iilili‘iiili‘
qmunw lllltll‘l'lll' lciw kniiiI-x iii ihi' l'\l['l‘1]ll‘ MHJIlI-Wt‘M
.HHl llliilll‘ill.l[|‘l\' iiiii'il': nl i\l;ii'li llll}!\‘.‘l‘lil.
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{41-1-1 111111511.111|1111 111-4111111111111111111111-511l 111111<-—1)1'111111
111 1111111. (11.1111 5111-5 1.11‘1 1111111 11155- 111.111 1mm 111.11111111
.5111111. 1111-1 11,-111:1 1111:11- 111.11111'1- 111111 .1 1:111:11111 111-11111-11
11111151115111- (111- 111.1111' 51-;11115 111 .1gg1‘L-Q:111-5, 11111111 \1/1-
1111141111115, 51111111-111'11-111.111111111l |1-|-11 .1111111111111 141.11115,111
111111-1-11511-111].11111113111151.1111 15111-111111]111-511:1111-11111-11—
1;1111111111‘1111.11'171111- 1111115 .11‘1- 11.11.1111: .\111-1'11.1111'1:11' 11111-11-
1111- 14111155111111 15 111111111 1111111111 1111- 1111115 11-51-1111111-
111.115111- 14111111115 [1111.11111-1’1'11'1-1111 11-1115.1111-111-111-1‘.111_1'[11'1-
511111111111 111.11 111-.1111.11111'1'111111111111-111. 1’1-1;111.11111'5 .111 11111:,
1111‘ 14111'1M1151l‘1 15‘ 111111111 1111 11111111111 51.111', f'\']lt‘1"hl11\' 111

)1 /11111-5 111 1’1-q11111511 1111115. 111111 51111' 111 1111 5111.111 51.111-
511‘1111111'1-5 1.1111-51111111151111111135111111-11-1111711111. 1,1-,11-11-1‘.11
141-111-1111111115111 111111111 1111115.111-1111-11-111-11 _]1111'115 1111- 111117
1111111-11111 11151111111311 run-11.1111 N\\\ 5115,

111111 5111111115 5111111 111.11 1111‘ 1,11111111111111 111-111511.11 1111.151-
11111131 1111111 [11:11:111111151- 111 |\'-|1-111,\|).11‘ 1111111111 1.151;, 11111111
111111-;11111111111'11111-1111111-1111141111111-1151} (11111-11111111111-111-
1111'11-1'1.1111111111111111 111111111111 111111111 .111111111111111111131111111
l111.1\1'. 1.1'. 1111,- 1‘1117'115 .111,- 1-11111-1’ 141111111125 111111.- 11’111-‘11 111
1.11111111111111'111-1. I11 111111 11111-1;151- 11.15 .1 11111111111111 11111-1-
1111111111111 11111141111 1.151- 111 111'11111111151- 111111-11. 1111111-1 1-1';1111111-
1'11111'5 11:111- 1.11;111.11111 11-\1111'1-5, 11111111, 111 1-1.11'1-1111- 1.1115
{1111- [1.114141 11111-115151 .11'1- 11111111111111 (111.111.). 11.11115 .111-
5|1‘.11111-11_ ul;111111.1l1'11 111’ 1.1111,11.11‘ 1.1’111-11 1111111111-[1-11
1'1-11‘151.111151-11. |\ 11111511111 [1111’111111‘11111.1\‘l5 .111- 1.111.11'111
5111111115111 111 1'1-1i11.11,1:1:1 1,11 1111151111‘111- 11.1111-1 .11111 111:11 1111-11
111' 1:1'.’11111|;111-11 111‘ 1111111111111 11.1111111. 1’1.11;11111.1\1- 111111115
111.11 111- 711111-11, 1111- [111111.115 .111- 111-111111111- 1111-51-111 111
1411-.111-1 1111111111 411111111115 111.111 1111;111/ ()1111-1 “111111.115
[1111-1-11 11111'111111-11111-~ 111111111 111111111. 1111151111111; .111JTII1'.
111-111.11111‘, 111.1q11131111-1111'1-111111'111'1-51-111 111111111111 :111111111111.
|’.i111111-1'111111-5111.11111-.1111_;111-11111111-1i111_-.111111.1111111,1111.111-
111111111- 111-11-1111111-11 .1111111; 1‘1-1511 911111 1111111111.:111-5. 111 11111
1'.151‘1'111111111'.1111151'1'11111 111111 5131-11 11,-111411111:111111111:

1111:1111-44111-1151-5 .111- 1111-111111117111111111-11 1111p 111 ‘3 111111
11111115).111-11—11.1111,11;1,1111 11117-171111-111‘11111‘5 111111 111—‘11111-1'111‘ 111511
1'1-1115. 1{1-111;;11111-15 .11‘1-11511.1111'111'151-111. ()1117-11111151-1111111
5111111111 .1 111;.11111 1.11.111.15111 11-\1111'1‘ 111111 .1 111.1111\ 111
511:11111-11 1111:111/ 141111111, 1111:11111111; 1.11115 .11111 1-1111.1111
111.11.1111J1111-111111115. .\[11;111;11 l;111111 11111-11111-11111 111'11-1111111-11
gum-11 111111111‘ 11:11115. 1\1111.111(11111- 1;.11'111-1 11111115 .15 11-1111
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'1111‘ 1111,-1.113131111111111.11‘1' 111111 11111411 1111151515 111 11511111.
1111111 11.111111-11. 1‘11lt‘-L{I.i1lll'11 11111111r—21117155135 11.111111111111111-
1111111111 11111.11111111'17111- (11111 111!1;1111;1111 51-11111 11.111115. R111
14111111115 1111-1111111111111115111 1111-1'1'11-1.11l11.1r12111-1111111gm-Imc-s
.11111 111.11; 1111151111111- 111 1-11'1-55111 3'1 1111 11111 1111111,- 111111
1111111111. '1111.‘ 1111'1.1(|L1.11'1/111,-\ .11'1- 11551112 11711111111‘1-111 1411-1
1111 115 \11'.1|111-I'1111‘l [11511111115111 11'111111'.1111.1ll’p11511111111111,

31111111;111111-.111114.11'111-1111.‘1\'111-51-1-11111111111115111-111111-115115
111-11 .15 1111111111:- 1111‘111- 111-11:51 '1111- 11111‘.1111.1111 51111115 .‘111'
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11111111111-1l111111111-1111-I.11111.11'1x111-5 .11'1551-1-11 111111115151 111'

511.11111-11, 111111.111-11 .11111 .111111-111;11 1111.111z 341111115 1111 111
3111111111{171-111111111111111 .111111111115111'11-1'1111151-11111111‘11111-1-
111111.-, 1.1111141111.|.151-.1;:11'111-1 ;11111 5111111111111113, 1'111- 1:1511111111'1
,1< 111'11-111.1l1-11 111111-11 .11111 :15 111.15511‘1- 111.11115

1111- 11111'.1111.1111 11111115 111115151 11111111111111 111 111-111111111-
111.111-1 111111 .1111111111111‘11111- .11111 111111111 :111111111115-111 11111111111111-
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A111111111111-11111.11’111111'1/111-1111111-111111q1111-111111111111-1-1-
11'1'1'111-51111111\\1\1 11('\ \11111111 11 111111111 5111311 711111‘ .1111111111-
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111-51111117111111111’1-. .\111’1-111.11111111111111-5111111, 5111;.11'711111- 15.1
11:11'k 1111-1. 11111vu111i111-11 111:155-11'1- 11111; 111111 1111111
1151-1111111.11‘111'1i11- 111115 111111 .1111411141‘ 1111151111111“; 1111
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11111- 111-11111111 111 11111111111, 111411-1111 .1111111; 111'11111- 11111111-
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1111115 111 115111112 1'111-\' .1111 1111-11111-11-11111- 111 [11111111111111
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511‘1111111'1-5 1.1111-51111111151111111135111111-11-1111711111. 1,1-,11-11-1‘.11
141-111-1111111115111 111111111 1111115.111-1111-11-111-11 _]1111'115 1111- 111117
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111111 5111111115 5111111 111.11 1111‘ 1,11111111111111 111-111511.11 1111.151-
11111131 1111111 [11:11:111111151- 111 |\'-|1-111,\|).11‘ 1111111111 1.151;, 11111111
111111-;11111111111'11111-1111111-1111141111111-1151} (11111-11111111111-111-
1111'11-1'1.1111111111111111 111111111111 111111111 .111111111111111111131111111
l111.1\1'. 1.1'. 1111,- 1‘1117'115 .111,- 1-11111-1’ 141111111125 111111.- 11’111-‘11 111
1.11111111111111'111-1. I11 111111 11111-1;151- 11.15 .1 11111111111111 11111-1-
1111111111111 11111141111 1.151- 111 111'11111111151- 111111-11. 1111111-1 1-1';1111111-
1'11111'5 11:111- 1.11;111.11111 11-\1111'1-5, 11111111, 111 1-1.11'1-1111- 1.1115
{1111- [1.114141 11111-115151 .11'1- 11111111111111 (111.111.). 11.11115 .111-
5|1‘.11111-11_ ul;111111.1l1'11 111’ 1.1111,11.11‘ 1.1’111-11 1111111111-[1-11
1'1-11‘151.111151-11. |\ 11111511111 [1111’111111‘11111.1\‘l5 .111- 1.111.11'111
5111111115111 111 1'1-1i11.11,1:1:1 1,11 1111151111‘111- 11.1111-1 .11111 111:11 1111-11
111' 1:1'.’11111|;111-11 111‘ 1111111111111 11.1111111. 1’1.11;11111.1\1- 111111115
111.11 111- 711111-11, 1111- [111111.115 .111- 111-111111111- 1111-51-111 111
1411-.111-1 1111111111 411111111115 111.111 1111;111/ ()1111-1 “111111.115
[1111-1-11 11111'111111-11111-~ 111111111 111111111. 1111151111111; .111JTII1'.
111-111.11111‘, 111.1q11131111-1111'1-111111'111'1-51-111 111111111111 :111111111111.
|’.i111111-1'111111-5111.11111-.1111_;111-11111111-1i111_-.111111.1111111,1111.111-
111111111- 111-11-1111111-11 .1111111; 1‘1-1511 911111 1111111111.:111-5. 111 11111
1'.151‘1'111111111'.1111151'1'11111 111111 5131-11 11,-111411111:111111111:

1111:1111-44111-1151-5 .111- 1111-111111117111111111-11 1111p 111 ‘3 111111
11111115).111-11—11.1111,11;1,1111 11117-171111-111‘11111‘5 111111 111—‘11111-1'111‘ 111511
1'1-1115. 1{1-111;;11111-15 .11‘1-11511.1111'111'151-111. ()1117-11111151-1111111
5111111111 .1 111;.11111 1.11.111.15111 11-\1111'1‘ 111111 .1 111.1111\ 111
511:11111-11 1111:111/ 141111111, 1111:11111111; 1.11115 .11111 1-1111.1111
111.11.1111J1111-111111115. .\[11;111;11 l;111111 11111-11111-11111 111'11-1111111-11
gum-11 111111111‘ 11:11115. 1\1111.111(11111- 1;.11'111-1 11111115 .15 11-1111
I111111'111I11 541'5111151 1111111111;11‘1/111.111.11‘11515.

'1111‘ 1111,-1.113131111111111.11‘1' 111111 11111411 1111151515 111 11511111.
1111111 11.111111-11. 1‘11lt‘-L{I.i1lll'11 11111111r—21117155135 11.111111111111111-
1111111111 11111.11111111'17111- (11111 111!1;1111;1111 51-11111 11.111115. R111
14111111115 1111-1111111111111115111 1111-1'1'11-1.11l11.1r12111-1111111gm-Imc-s
.11111 111.11; 1111151111111- 111 1-11'1-55111 3'1 1111 11111 1111111,- 111111
1111111111. '1111.‘ 1111'1.1(|L1.11'1/111,-\ .11'1- 11551112 11711111111‘1-111 1411-1
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31111111;111111-.111114.11'111-1111.‘1\'111-51-1-11111111111115111-111111-115115
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511.11111-11, 111111.111-11 .11111 .111111-111;11 1111.111z 341111115 1111 111
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1111- 11111'.1111.1111 11111115 111115151 11111111111111 111 111-111111111-
111.111-1 111111 .1111111111111‘11111- .11111 111111111 :111111111115-111 11111111111111-
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A111111111111-11111.11’111111'1/111-1111111-111111q1111-111111111111-1-1-
11'1'1'111-51111111\\1\1 11('\ \11111111 11 111111111 5111311 711111‘ .1111111111-

51-11111-11111 11115;1511'11111111111:11111I1, 11 11.15 .1 1411-1; (11111111311111
111111.11115 1111111- 11111511111 111.111 1111- 1111-1.11111.11'1/1I1- 51-;11115
111-51111117111111111’1-. .\111’1-111.11111111111111-5111111, 5111;.11'711111- 15.1
11:11'k 1111-1. 11111vu111i111-11 111:155-11'1- 11111; 111111 1111111
1151-1111111.11‘111'1i11- 111115 111111 .1111411141‘ 1111151111111“; 1111
111-:11111'1‘1g1i151,111.11-1'5'1111111111111.11‘1/ 111111115, 11111111111111111111
11111- 111-11111111 111 11111111111, 111411-1111 .1111111; 111'11111- 11111111-
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kWh-111111;“, 111111111111 /11‘111115, 1’1-111115-11 111111111-~ [11.11111111151-
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H111111111y1'1111;14111-1551-5'.111-11111'111111.11‘1-11.11'11 141131; 1155111,-
111 11.114141; ”1111111111111.11111‘11 1111115 111 11111111 11111111111-11111-.
111.11;11111.151-.11‘111 111111111'1111.11'17.11'1- 11111111- 1111111 1111111111111),

1111' 111'111'1'51111-1111-111‘111’1111; 11111-15. 1111111-1’111- 11111 111111111111
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111111111 111-.11111-111114, 11.1111 1:1'1-1-11, 1111155111; 111111111111111-11111,
1111-111111117111’11111-11 1111111. 1111111 1.1111 .1111 111'11-111.1I1-11 1111111.
11111111111,-1111111111111 11'1-1'1- 51-1-11 11:11:111-11 111.111111111711,1.11'1/
.11111111;11411111.151-111111 111111111 111‘11'111111151- 111-111'.111|11-15I111-111'
141.111“ (11.11111 1'1-1111111-11 111 11111’111111-11111-1 111111 1111111111111
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111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
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11.15.11111 1111111111 111 11111111 1111- 11551111111 1.111515 1111: 11111111111—
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111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
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Figure 1') (311111111111111171111111115 11115711111; 1.11.1 111111
11115111111 1.111'111'1;15Ii1'11111111111115. 111111101111
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1:11'1:111;1 |.11'111:.'1111 11.15311 1.11.15 1.5 1511115111. 11111111 15 11111-
1111111111 .11111 1111151515 111‘ .111gl11.‘11' 1.1111111. 1.1111 11111115 111111
111\\>111111§_1j11111111151.111 51 1111.11 1,11,11,15 11115111|1 111:1 111111111-1'1'117
111111111 111.11111‘1'1111; 111.111‘1.\. 1111- 517.1- 111'1'1.1515 1111'1'1-115’1'5 1111
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111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
.1 111-1111111 111111111 :1511 \1'1111 111‘ \1'111111111 13.15.111 1)1111.'1\'5 111111
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1111, 1111; 1'1111‘11'1111111351 1111515 .11'1‘ .‘111q111u1' 111 511111‘111111111'11
1.1111111 111 511111.111‘11115 11:15.111 11151111111113r 111 1111 5111111115 111'
111111111. 1111‘ 111111111: guy 111 1411:1'11. N1;111y 1111515 2111‘.
11111111111115 111' 5111111111- 1111111115. 0111111 1111515 111115151 111'
1111.11‘17‘ 1.1511131: 111-1‘111111111- (111111 1111-11111111‘ 111111111 :15 :1
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1111111111111115‘ 111 111111111‘ 1111111111115.

51.111111111111411 511'111'1111'1-5 1111111111~ 111:111111' 111111 1111557
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111 11111'111y~111'11111111. 111-11111111; 15 11111 11151111111111 1:111 13101115.
1111- 111-115 11111 1111711 1111111 1111: 1111:1111-11111’11111‘1 111 1111- 111111-
51111111, 11. 11111{11.'51'11'11'55 111:111 211”. ’1‘111-1111141'1‘1‘111 511111111415
111-1111:1111 11111111) 11111 1:111 111‘ \';11‘1.’11;111: 1111111 5111111' 111111711115
11.1\'1111;' .1 1111111111 111'111111111111111111111;1111111 (11111111111115.

0111111 [11111111111115 111111111111111'11 with 1111‘ 111131111 1-15111‘5111‘1'
11:15:11! 1.‘1\‘.1 1111w5. 1'11g1551v1: L15111'5. 111111111-1111111-11111111)111'1'1'7
11:15. 211111 .11'11'1~111111.11'1: 111111111 1111115 [(11.11 111111111111") 11111.1
111111111'1111115‘ 1111115 (51111111111). 1111' 11115;.t 11111115 .1117 111111111-
111211111:111111-1.1111111;11111114311111111-11.111111111111(‘111'1'11‘113111511131
111111111111115 111111 111 1111111 \1'1’1111'1js. 511:1:111111111‘1' 1'111‘1111111111- 15
1111111111111115‘. M1151111'1111' 111111:1\—.111117;1511 1'11111' 111411115115 111‘1‘
111111111111-11111111115111111111111114111111111111‘11431‘1'1111‘111111111111151115
211111115-1'11111111111111. 111111:1111-'1';151*5;111 1111111-1‘1111151,1'1411111v1-1y
111‘1171‘11115111111;111‘11 1.1111111—111111'k 1111-1-1':1115;111C1 ])1‘1:51;‘1‘\-C5 1111'
111'1‘111|.15111 51’11111‘1111‘. '1'1'11‘1‘1‘ 15 .1 11111111111} 1111‘ 1111:51‘ 51‘»
111.11.111.1511111111151111111111.1111511111-111115511‘1111511211 1.1111111111gz1
H111 i5 .1 11215111 111111'}. 11113 1);151'11 1'11111z11'1 111' 11115 51*11111-111'1‘
11.1111 11111 11.15;:11 111\ 115 1111115 1111111 1'11111‘11111111111r (1:14. (.1111.
1.);11x211‘111, 11111:11111111‘111;11111~ (1(71111'Nljél11‘) 111 1.111111311111131 with
1111- 51111151111115 111151111 11111 131:1:111111111; 1'111‘1'1‘11111-11 1111111 2111
1111\1'111'111 1111'1‘1‘1151' 111 111111115 ((1111 1311111211).

111 1111' 51111111111 :11’1'11 111110 1.5 a \';11‘11.'1y 11111111111111.15111'
111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
1111‘ 131'1'11111151115 1.5 1111‘ 1'1’1z111\'1“ 1‘11111‘513111'55 111' 1111' 111151111
111111111 (‘22.:‘11'1111 111 111111111 :15111'5. 111111111 111115 :11111 111131111
111111135. '1'111‘51‘ 1111115 may 111‘ 1.11)1’1C11:11 111‘ 11135511111. F111w
11'51111'1-5 1111111 111111111 111 (1111' 11511 111111 (111111111111). 110111135 1111"
171111, 1.1111 lurqv. \11'1111 1'1'1111111'11‘111 p1111111’c11115 1111111115 1111 111
2.3111 111111-11. 1111*51‘ an: .511111'11 1111 111115 111‘ 11511115 11:11‘3111‘1
111 1111* 11111111) (11111111115. 5111‘111111111‘1' 1'1111'111: is (111111111111 115' 11
1:1“1111'111.

5111-11 whnlr 1‘1111‘11 211111111515 (T111111‘ L) 111' lavas 1'1‘11111
\‘211‘1111115 511'1111g1‘11111111' 11111115 111 111C 1\’1;11‘5.'11111 511111.111 5111111.r
5151111111111 1‘11111117'111:11 \‘é11‘121111111 111 211'1'111‘11 w1th 1111‘ (11‘-
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111111151111. .\1.1L;111‘1111- 11111115 ;111‘ 1111111111111115 .11111 1‘111‘1111' .11‘1
1111;111111'11115115.115111111511111.511111111111111..111.'111'15111111111111].
111111111111 111111111114 \151111'5.

1111- 1111111111: 1111\\5 1111 11111111111 1111: 1.:11111‘11111151 11:15.111
1111'1q1,11.‘\'1 .111: 1111\1111 11.15.1115 1‘511'111 1111‘ 1111‘ 1.111', 111111111
:1111‘11-11. 51111111111 l.'1\.'15151‘1'.11111\'1'1. 1.1.111131.11‘.11 1.11 :111111'111z11
1111\1111;1'1111‘111111\5I5 \.11\ 111 51/1 1111111 “,1 111 'J 111111 \1‘1111
1.111- 1111111111111‘111111\515 1<’;|1.‘11111111. 1'1'11'\ .111; \.111.1111\
;1111‘1‘1'111111111j1111u5111'. 1J111211111.151'1:1l115111;1\'111’111.1\'11111111'
111'11-111.111-111111111 111.111'1\ (141.1111 51211 <11fl111'11111.1111.11.111-l\'
111511111111111111-111111’15151.11:11111.1111111111111'1111111 1‘111-1 \.11'\
1111111 ;\11.‘"111111.1\1111‘:| 111111 .1 11112111\.1|111-111‘.\11h‘_’117
11111151. (73111111111'1'11v‘111- 15' 1111;51‘111 :15 111111'1111111‘ 111;;‘1'11111111
“1111 1.111 .11111111 11111-111111\515 1111 111 11.1 111111 111 51/1'.
\1.111111-1111' 111.11115.11'11111111111111111511114111111 \\1111 51.'1111111.11'}
111111112 .\11.11111111-. 51:111111' 151'1111111:11\ ‘1. 1'111111'111- 151111111-
11.11’\ 1 .11111 111;111'1'111111\ 1.1111114111111151 .111 1311‘. 1{.1111.1131
(1111711)1'1'11‘1‘511111115131'111.1\5 .15‘ .111.11111111' 11.15.1115 \\.111151 1111
1111111111; 111.11 .111.111 111111 15 11111 1111111111111115. 111111/11 .11111 111111315
[11:11:11] 1’1‘1111’11 11'11111'111‘5 .15 W13” 115 1111\1111' 11.15.1115 1111111
51111111111 1:11:15.

'1‘111'1111111'1 111111'5[.1111111l 11'51111115‘111‘1'131.1)1'11115151111r1311
1:11'11\\11 “11111111111111. 11111 1x11-111‘11111-11 1.1111111 111111111. 11111
111'11511.1\1' 1.1111.11 111115111 1111111 111 .11111111111'11 1:1.15g11 111:1:15
1111111 1115111111111'1/11111.11. 1.1: 1111*11111.1111411'5 11111121511 11111111-
5111115511111. .\11L:111.11'511111.111-1111511.151111 1.1111111.11‘1’1111'111‘1117
1111.11 11111111111111111 111 1111‘ 1,)1'1;1.1.1.15 \\1[11 111111111 11111\1111111'11
11111111151‘11111—1111111-V‘ .111111'\11111111'.11].11111111111115111111115511111‘
111.111‘1‘i;11 11111111 11111.1 111 1111115111. .\ 51.-1,11111;1.11'\'1;11'111111.‘111'
11-1'1'11-111 15111.1111111111115; .1 111.1111 11117111111111 111.111'15 15111117
111111111111115111-11-111-115 .‘51'15;1111|111-51-15111‘1111111111v1.111.11111’
111151 517.1- .‘11111 1111111111 1111111 111 1111- 111.111'1\-5111111111‘11111
1)1“'([1H\

51‘1111111'111;11'\ 511'1111111‘1-5 111.1111 111.111 1111‘ 111111111111 111111.11
111'111111'1L1H111 1.1111.11111111-111111-11.111111111111111111.1{11-13‘)
7.11511 .1 11111511111114 11111\'.‘11'115 111 1111515 \1';15 111111311 1111111 .‘1
11.15.11 1:1111111 11.111111111.11111111.: 1.111' ‘1111v111111g' 1111111115 11111.17
1111111;1111111.11 111155711115 1'515‘1 111 11111115 “1111111111111; 111.111'1.\-
111-.11'111g 1111115. 1.1111131111111111111111111'111111111 1.1\'.15;11‘1'11111511111
:11 .11111111 111115111111: 511.11iu1z1111111' 11'\111 111 ~1*\1'1‘:11 .111j;11'11111
111111'5111|111'11111111-\\1‘5l.

.\111111111 111113111111 1111:111.51.1111111111‘111 11111111-111111111 11111115
11111115115 11111.1\1 1.1111-11111:11'1-511111111;1111111151\'\1‘11111'511‘1151n:
1-\111151111111111:15.111 1<1\'111'51'1.1111115111111151111215111111 111111-
1.11.11111115 111 1.111111171111'111.1 1111\11'1111 511111.11 1.1\‘11 111m‘5'.
1111515 51111111151111'111.1111.111\ 1111'111111’1‘

.\ 111.11111'1- 111 1111 .\1;115;11111 81111111 15 11111 .11111111|;11111j 111'
111111111 [32 1111 511111 1111 :1111‘1 1111;11' 1‘1;1;111-11 111111'k—.11111—;1511
111111-111'11115115. 11113111111111.11'1-1111111.? 7111111111111.11111-11‘1‘.11111
1111..111\‘1K.115.1 K111-11'11.111'~11'1111111‘11111.111111115111-11111115111)
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Figure 1') (311111111111111171111111115 11115711111; 1.11.1 111111
11115111111 1.111'111'1;15Ii1'11111111111115. 111111101111

{1115.111111 11111ul.v111111-'.11'1' 111111131111111111-1111111115 1111111
111111 111111141111'] 111111 111 :111111'151 :111 121515 1111* \'1:1‘111‘:.1| 1141115111
1.1111111111-1415111‘1'.1,1;1‘;111‘.1.111'11111111-111'1111'1.111‘1'.11111'51111151\‘1‘
11115.11] 111m5 1"..\1‘1-11111111.111\‘ v.14. 111 (1111'111111111111. .1 11.15.11
1:11'1:111;1 |.11'111:.'1111 11.15311 1.11.15 1.5 1511115111. 11111111 15 11111-
1111111111 .11111 1111151515 111‘ .111gl11.‘11' 1.1111111. 1.1111 11111115 111111
111\\>111111§_1j11111111151.111 51 1111.11 1,11,11,15 11115111|1 111:1 111111111-1'1'117
111111111 111.11111‘1'1111; 111.111‘1.\. 1111- 517.1- 111'1'1.1515 1111'1'1-115’1'5 1111
\\;11'115.

14111111 .1111|.151'11.11111'5 1mg 1111*11.111.11.11:11111111-11111- 111111111—
1111 1111115 1111111‘ \‘1‘1'111111 111111111 \v11115 11’11111‘.5 '31} :11111 211).
1'111‘\ 1111' 1111111 11111111 11111111111111.111131‘1111111111111141’111111111

111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
.1 111-1111111 111111111 :1511 \1'1111 111‘ \1'111111111 13.15.111 1)1111.'1\'5 111111
1111111115. 11 151111111i.\—5111.111111’11.'1| \1'1111 111.11111‘. 1111‘} 111111111111
11.15.11111 1111111111 111 11111111 1111- 11551111111 1.111515 1111: 11111111111—
1111, 1111; 1'1111‘11'1111111351 1111515 .11'1‘ .‘111q111u1' 111 511111‘111111111'11
1.1111111 111 511111.111‘11115 11:15.111 11151111111113r 111 1111 5111111115 111'
111111111. 1111‘ 111111111: guy 111 1411:1'11. N1;111y 1111515 2111‘.
11111111111115 111' 5111111111- 1111111115. 0111111 1111515 111115151 111'
1111.11‘17‘ 1.1511131: 111-1‘111111111- (111111 1111-11111111‘ 111111111 :15 :1
1111111111 1‘11115‘111111‘1111 111111111125 111111 1‘111111111'1’11119111’ (11111:11)1_\1 (11.
(1111' [1.11111 111111111 111111111 13111111 211111111- 11111111113115 1111' 111111-
1111111 .1111111111'1\1111 1111111 :1 111151111 11111121111 111 1111- (111111-1111
111111.111111111‘ 11111111 111:11111‘11’1‘ 111111111“ 1.111111111115151. 1111‘
1.1111111 111211111 111 517.13 111111 1111' 111111115, ‘(111wv111111g‘ 111111
1111111111141 1111111115 111111 11111115 111' 51‘111'1111'1111115 1)2151'€11t 1111"
1111111111111115‘ 111 111111111‘ 1111111111115.

51.111111111111411 511'111'1111'1-5 1111111111~ 111:111111' 111111 1111557
1111111111111. ‘1111 .111111111. 1'11;111111‘15. “11151171111115. 11111.11 111111111—
111111111115. 51115 .1111:1 1‘11-51'15 111‘11111'1111-11 11y 1,-11‘1111111115 111
1.1111111 111111-111111'11111111 111 5111g11‘ 111-115~ 11111111111: [1‘1111111111111y
111\1'1‘11'11). 1511111111111151111 .111 51:111'51'1‘11111 11111111)!1111111111111‘11
111 11111'111y~111'11111111. 111-11111111; 15 11111 11151111111111 1:111 13101115.
1111- 111-115 11111 1111711 1111111 1111: 1111:1111-11111’11111‘1 111 1111- 111111-
51111111, 11. 11111{11.'51'11'11'55 111:111 211”. ’1‘111-1111141'1‘1‘111 511111111415
111-1111:1111 11111111) 11111 1:111 111‘ \';11‘1.’11;111: 1111111 5111111' 111111711115
11.1\'1111;' .1 1111111111 111'111111111111111111111;1111111 (11111111111115.

0111111 [11111111111115 111111111111111'11 with 1111‘ 111131111 1-15111‘5111‘1'
11:15:11! 1.‘1\‘.1 1111w5. 1'11g1551v1: L15111'5. 111111111-1111111-11111111)111'1'1'7
11:15. 211111 .11'11'1~111111.11'1: 111111111 1111115 [(11.11 111111111111") 11111.1
111111111'1111115‘ 1111115 (51111111111). 1111' 11115;.t 11111115 .1117 111111111-
111211111:111111-1.1111111;11111114311111111-11.111111111111(‘111'1'11‘113111511131
111111111111115 111111 111 1111111 \1'1’1111'1js. 511:1:111111111‘1' 1'111‘1111111111- 15
1111111111111115‘. M1151111'1111' 111111:1\—.111117;1511 1'11111' 111411115115 111‘1‘
111111111111-11111111115111111111111114111111111111‘11431‘1'1111‘111111111111151115
211111115-1'11111111111111. 111111:1111-'1';151*5;111 1111111-1‘1111151,1'1411111v1-1y
111‘1171‘11115111111;111‘11 1.1111111—111111'k 1111-1-1':1115;111C1 ])1‘1:51;‘1‘\-C5 1111'
111'1‘111|.15111 51’11111‘1111‘. '1'1'11‘1‘1‘ 15 .1 11111111111} 1111‘ 1111:51‘ 51‘»
111.11.111.1511111111151111111111.1111511111-111115511‘1111511211 1.1111111111gz1
H111 i5 .1 11215111 111111'}. 11113 1);151'11 1'11111z11'1 111' 11115 51*11111-111'1‘
11.1111 11111 11.15;:11 111\ 115 1111115 1111111 1'11111‘11111111111r (1:14. (.1111.
1.);11x211‘111, 11111:11111111‘111;11111~ (1(71111'Nljél11‘) 111 1.111111311111131 with
1111- 51111151111115 111151111 11111 131:1:111111111; 1'111‘1'1‘11111-11 1111111 2111
1111\1'111'111 1111'1‘1‘1151' 111 111111115 ((1111 1311111211).

111 1111' 51111111111 :11’1'11 111110 1.5 a \';11‘11.'1y 11111111111111.15111'
111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
1111‘ 131'1'11111151115 1.5 1111‘ 1'1’1z111\'1“ 1‘11111‘513111'55 111' 1111' 111151111
111111111 (‘22.:‘11'1111 111 111111111 :15111'5. 111111111 111115 :11111 111131111
111111135. '1'111‘51‘ 1111115 may 111‘ 1.11)1’1C11:11 111‘ 11135511111. F111w
11'51111'1-5 1111111 111111111 111 (1111' 11511 111111 (111111111111). 110111135 1111"
171111, 1.1111 lurqv. \11'1111 1'1'1111111'11‘111 p1111111’c11115 1111111115 1111 111
2.3111 111111-11. 1111*51‘ an: .511111'11 1111 111115 111‘ 11511115 11:11‘3111‘1
111 1111* 11111111) (11111111115. 5111‘111111111‘1' 1'1111'111: is (111111111111 115' 11
1:1“1111'111.

5111-11 whnlr 1‘1111‘11 211111111515 (T111111‘ L) 111' lavas 1'1‘11111
\‘211‘1111115 511'1111g1‘11111111' 11111115 111 111C 1\’1;11‘5.'11111 511111.111 5111111.r
5151111111111 1‘11111117'111:11 \‘é11‘121111111 111 211'1'111‘11 w1th 1111‘ (11‘-
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111111151111. .\1.1L;111‘1111- 11111115 ;111‘ 1111111111111115 .11111 1‘111‘1111' .11‘1
1111;111111'11115115.115111111511111.511111111111111..111.'111'15111111111111].
111111111111 111111111114 \151111'5.

1111- 1111111111: 1111\\5 1111 11111111111 1111: 1.:11111‘11111151 11:15.111
1111'1q1,11.‘\'1 .111: 1111\1111 11.15.1115 1‘511'111 1111‘ 1111‘ 1.111', 111111111
:1111‘11-11. 51111111111 l.'1\.'15151‘1'.11111\'1'1. 1.1.111131.11‘.11 1.11 :111111'111z11
1111\1111;1'1111‘111111\5I5 \.11\ 111 51/1 1111111 “,1 111 'J 111111 \1‘1111
1.111- 1111111111111‘111111\515 1<’;|1.‘11111111. 1'1'11'\ .111; \.111.1111\
;1111‘1‘1'111111111j1111u5111'. 1J111211111.151'1:1l115111;1\'111’111.1\'11111111'
111'11-111.111-111111111 111.111'1\ (141.1111 51211 <11fl111'11111.1111.11.111-l\'
111511111111111111-111111’15151.11:11111.1111111111111'1111111 1‘111-1 \.11'\
1111111 ;\11.‘"111111.1\1111‘:| 111111 .1 11112111\.1|111-111‘.\11h‘_’117
11111151. (73111111111'1'11v‘111- 15' 1111;51‘111 :15 111111'1111111‘ 111;;‘1'11111111
“1111 1.111 .11111111 11111-111111\515 1111 111 11.1 111111 111 51/1'.
\1.111111-1111' 111.11115.11'11111111111111111511114111111 \\1111 51.'1111111.11'}
111111112 .\11.11111111-. 51:111111' 151'1111111:11\ ‘1. 1'111111'111- 151111111-
11.11’\ 1 .11111 111;111'1'111111\ 1.1111114111111151 .111 1311‘. 1{.1111.1131
(1111711)1'1'11‘1‘511111115131'111.1\5 .15‘ .111.11111111' 11.15.1115 \\.111151 1111
1111111111; 111.11 .111.111 111111 15 11111 1111111111111115. 111111/11 .11111 111111315
[11:11:11] 1’1‘1111’11 11'11111'111‘5 .15 W13” 115 1111\1111' 11.15.1115 1111111
51111111111 1:11:15.

'1‘111'1111111'1 111111'5[.1111111l 11'51111115‘111‘1'131.1)1'11115151111r1311
1:11'11\\11 “11111111111111. 11111 1x11-111‘11111-11 1.1111111 111111111. 11111
111'11511.1\1' 1.1111.11 111115111 1111111 111 .11111111111'11 1:1.15g11 111:1:15
1111111 1115111111111'1/11111.11. 1.1: 1111*11111.1111411'5 11111121511 11111111-
5111115511111. .\11L:111.11'511111.111-1111511.151111 1.1111111.11‘1’1111'111‘1117
1111.11 11111111111111111 111 1111‘ 1,)1'1;1.1.1.15 \\1[11 111111111 11111\1111111'11
11111111151‘11111—1111111-V‘ .111111'\11111111'.11].11111111111115111111115511111‘
111.111‘1‘i;11 11111111 11111.1 111 1111115111. .\ 51.-1,11111;1.11'\'1;11'111111.‘111'
11-1'1'11-111 15111.1111111111115; .1 111.1111 11117111111111 111.111'15 15111117
111111111111115111-11-111-115 .‘51'15;1111|111-51-15111‘1111111111v1.111.11111’
111151 517.1- .‘11111 1111111111 1111111 111 1111- 111.111'1\-5111111111‘11111
1)1“'([1H\

51‘1111111'111;11'\ 511'1111111‘1-5 111.1111 111.111 1111‘ 111111111111 111111.11
111'111111'1L1H111 1.1111.11111111-111111-11.111111111111111111.1{11-13‘)
7.11511 .1 11111511111114 11111\'.‘11'115 111 1111515 \1';15 111111311 1111111 .‘1
11.15.11 1:1111111 11.111111111.11111111.: 1.111' ‘1111v111111g' 1111111115 11111.17
1111111;1111111.11 111155711115 1'515‘1 111 11111115 “1111111111111; 111.111'1.\-
111-.11'111g 1111115. 1.1111131111111111111111111'111111111 1.1\'.15;11‘1'11111511111
:11 .11111111 111115111111: 511.11iu1z1111111' 11'\111 111 ~1*\1'1‘:11 .111j;11'11111
111111'5111|111'11111111-\\1‘5l.

.\111111111 111113111111 1111:111.51.1111111111‘111 11111111-111111111 11111115
11111115115 11111.1\1 1.1111-11111:11'1-511111111;1111111151\'\1‘11111'511‘1151n:
1-\111151111111111:15.111 1<1\'111'51'1.1111115111111151111215111111 111111-
1.11.11111115 111 1.111111171111'111.1 1111\11'1111 511111.11 1.1\‘11 111m‘5'.
1111515 51111111151111'111.1111.111\ 1111'111111’1‘

.\ 111.11111'1- 111 1111 .\1;115;11111 81111111 15 11111 .11111111|;11111j 111'
111111111 [32 1111 511111 1111 :1111‘1 1111;11' 1‘1;1;111-11 111111'k—.11111—;1511
111111-111'11115115. 11113111111111.11'1-1111111.? 7111111111111.11111-11‘1‘.11111
1111..111\‘1K.115.1 K111-11'11.111'~11'1111111‘11111.111111115111-11111115111)
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Figure 1') (311111111111111171111111115 11115711111; 1.11.1 111111
11115111111 1.111'111'1;15Ii1'11111111111115. 111111101111

{1115.111111 11111ul.v111111-'.11'1' 111111131111111111-1111111115 1111111
111111 111111141111'] 111111 111 :111111'151 :111 121515 1111* \'1:1‘111‘:.1| 1141115111
1.1111111111-1415111‘1'.1,1;1‘;111‘.1.111'11111111-111'1111'1.111‘1'.11111'51111151\‘1‘
11115.11] 111m5 1"..\1‘1-11111111.111\‘ v.14. 111 (1111'111111111111. .1 11.15.11
1:11'1:111;1 |.11'111:.'1111 11.15311 1.11.15 1.5 1511115111. 11111111 15 11111-
1111111111 .11111 1111151515 111‘ .111gl11.‘11' 1.1111111. 1.1111 11111115 111111
111\\>111111§_1j11111111151.111 51 1111.11 1,11,11,15 11115111|1 111:1 111111111-1'1'117
111111111 111.11111‘1'1111; 111.111‘1.\. 1111- 517.1- 111'1'1.1515 1111'1'1-115’1'5 1111
\\;11'115.

14111111 .1111|.151'11.11111'5 1mg 1111*11.111.11.11:11111111-11111- 111111111—
1111 1111115 1111111‘ \‘1‘1'111111 111111111 \v11115 11’11111‘.5 '31} :11111 211).
1'111‘\ 1111' 1111111 11111111 11111111111111.111131‘1111111111111141’111111111

111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
.1 111-1111111 111111111 :1511 \1'1111 111‘ \1'111111111 13.15.111 1)1111.'1\'5 111111
1111111115. 11 151111111i.\—5111.111111’11.'1| \1'1111 111.11111‘. 1111‘} 111111111111
11.15.11111 1111111111 111 11111111 1111- 11551111111 1.111515 1111: 11111111111—
1111, 1111; 1'1111‘11'1111111351 1111515 .11'1‘ .‘111q111u1' 111 511111‘111111111'11
1.1111111 111 511111.111‘11115 11:15.111 11151111111113r 111 1111 5111111115 111'
111111111. 1111‘ 111111111: guy 111 1411:1'11. N1;111y 1111515 2111‘.
11111111111115 111' 5111111111- 1111111115. 0111111 1111515 111115151 111'
1111.11‘17‘ 1.1511131: 111-1‘111111111- (111111 1111-11111111‘ 111111111 :15 :1
1111111111 1‘11115‘111111‘1111 111111111125 111111 1‘111111111'1’11119111’ (11111:11)1_\1 (11.
(1111' [1.11111 111111111 111111111 13111111 211111111- 11111111113115 1111' 111111-
1111111 .1111111111'1\1111 1111111 :1 111151111 11111121111 111 1111- (111111-1111
111111.111111111‘ 11111111 111:11111‘11’1‘ 111111111“ 1.111111111115151. 1111‘
1.1111111 111211111 111 517.13 111111 1111' 111111115, ‘(111wv111111g‘ 111111
1111111111141 1111111115 111111 11111115 111' 51‘111'1111'1111115 1)2151'€11t 1111"
1111111111111115‘ 111 111111111‘ 1111111111115.

51.111111111111411 511'111'1111'1-5 1111111111~ 111:111111' 111111 1111557
1111111111111. ‘1111 .111111111. 1'11;111111‘15. “11151171111115. 11111.11 111111111—
111111111115. 51115 .1111:1 1‘11-51'15 111‘11111'1111-11 11y 1,-11‘1111111115 111
1.1111111 111111-111111'11111111 111 5111g11‘ 111-115~ 11111111111: [1‘1111111111111y
111\1'1‘11'11). 1511111111111151111 .111 51:111'51'1‘11111 11111111)!1111111111111‘11
111 11111'111y~111'11111111. 111-11111111; 15 11111 11151111111111 1:111 13101115.
1111- 111-115 11111 1111711 1111111 1111: 1111:1111-11111’11111‘1 111 1111- 111111-
51111111, 11. 11111{11.'51'11'11'55 111:111 211”. ’1‘111-1111141'1‘1‘111 511111111415
111-1111:1111 11111111) 11111 1:111 111‘ \';11‘1.’11;111: 1111111 5111111' 111111711115
11.1\'1111;' .1 1111111111 111'111111111111111111111;1111111 (11111111111115.

0111111 [11111111111115 111111111111111'11 with 1111‘ 111131111 1-15111‘5111‘1'
11:15:11! 1.‘1\‘.1 1111w5. 1'11g1551v1: L15111'5. 111111111-1111111-11111111)111'1'1'7
11:15. 211111 .11'11'1~111111.11'1: 111111111 1111115 [(11.11 111111111111") 11111.1
111111111'1111115‘ 1111115 (51111111111). 1111' 11115;.t 11111115 .1117 111111111-
111211111:111111-1.1111111;11111114311111111-11.111111111111(‘111'1'11‘113111511131
111111111111115 111111 111 1111111 \1'1’1111'1js. 511:1:111111111‘1' 1'111‘1111111111- 15
1111111111111115‘. M1151111'1111' 111111:1\—.111117;1511 1'11111' 111411115115 111‘1‘
111111111111-11111111115111111111111114111111111111‘11431‘1'1111‘111111111111151115
211111115-1'11111111111111. 111111:1111-'1';151*5;111 1111111-1‘1111151,1'1411111v1-1y
111‘1171‘11115111111;111‘11 1.1111111—111111'k 1111-1-1':1115;111C1 ])1‘1:51;‘1‘\-C5 1111'
111'1‘111|.15111 51’11111‘1111‘. '1'1'11‘1‘1‘ 15 .1 11111111111} 1111‘ 1111:51‘ 51‘»
111.11.111.1511111111151111111111.1111511111-111115511‘1111511211 1.1111111111gz1
H111 i5 .1 11215111 111111'}. 11113 1);151'11 1'11111z11'1 111' 11115 51*11111-111'1‘
11.1111 11111 11.15;:11 111\ 115 1111115 1111111 1'11111‘11111111111r (1:14. (.1111.
1.);11x211‘111, 11111:11111111‘111;11111~ (1(71111'Nljél11‘) 111 1.111111311111131 with
1111- 51111151111115 111151111 11111 131:1:111111111; 1'111‘1'1‘11111-11 1111111 2111
1111\1'111'111 1111'1‘1‘1151' 111 111111115 ((1111 1311111211).

111 1111' 51111111111 :11’1'11 111110 1.5 a \';11‘11.'1y 11111111111111.15111'
111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
1111‘ 131'1'11111151115 1.5 1111‘ 1'1’1z111\'1“ 1‘11111‘513111'55 111' 1111' 111151111
111111111 (‘22.:‘11'1111 111 111111111 :15111'5. 111111111 111115 :11111 111131111
111111135. '1'111‘51‘ 1111115 may 111‘ 1.11)1’1C11:11 111‘ 11135511111. F111w
11'51111'1-5 1111111 111111111 111 (1111' 11511 111111 (111111111111). 110111135 1111"
171111, 1.1111 lurqv. \11'1111 1'1'1111111'11‘111 p1111111’c11115 1111111115 1111 111
2.3111 111111-11. 1111*51‘ an: .511111'11 1111 111115 111‘ 11511115 11:11‘3111‘1
111 1111* 11111111) (11111111115. 5111‘111111111‘1' 1'1111'111: is (111111111111 115' 11
1:1“1111'111.

5111-11 whnlr 1‘1111‘11 211111111515 (T111111‘ L) 111' lavas 1'1‘11111
\‘211‘1111115 511'1111g1‘11111111' 11111115 111 111C 1\’1;11‘5.'11111 511111.111 5111111.r
5151111111111 1‘11111117'111:11 \‘é11‘121111111 111 211'1'111‘11 w1th 1111‘ (11‘-
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111111151111. .\1.1L;111‘1111- 11111115 ;111‘ 1111111111111115 .11111 1‘111‘1111' .11‘1
1111;111111'11115115.115111111511111.511111111111111..111.'111'15111111111111].
111111111111 111111111114 \151111'5.

1111- 1111111111: 1111\\5 1111 11111111111 1111: 1.:11111‘11111151 11:15.111
1111'1q1,11.‘\'1 .111: 1111\1111 11.15.1115 1‘511'111 1111‘ 1111‘ 1.111', 111111111
:1111‘11-11. 51111111111 l.'1\.'15151‘1'.11111\'1'1. 1.1.111131.11‘.11 1.11 :111111'111z11
1111\1111;1'1111‘111111\5I5 \.11\ 111 51/1 1111111 “,1 111 'J 111111 \1‘1111
1.111- 1111111111111‘111111\515 1<’;|1.‘11111111. 1'1'11'\ .111; \.111.1111\
;1111‘1‘1'111111111j1111u5111'. 1J111211111.151'1:1l115111;1\'111’111.1\'11111111'
111'11-111.111-111111111 111.111'1\ (141.1111 51211 <11fl111'11111.1111.11.111-l\'
111511111111111111-111111’15151.11:11111.1111111111111'1111111 1‘111-1 \.11'\
1111111 ;\11.‘"111111.1\1111‘:| 111111 .1 11112111\.1|111-111‘.\11h‘_’117
11111151. (73111111111'1'11v‘111- 15' 1111;51‘111 :15 111111'1111111‘ 111;;‘1'11111111
“1111 1.111 .11111111 11111-111111\515 1111 111 11.1 111111 111 51/1'.
\1.111111-1111' 111.11115.11'11111111111111111511114111111 \\1111 51.'1111111.11'}
111111112 .\11.11111111-. 51:111111' 151'1111111:11\ ‘1. 1'111111'111- 151111111-
11.11’\ 1 .11111 111;111'1'111111\ 1.1111114111111151 .111 1311‘. 1{.1111.1131
(1111711)1'1'11‘1‘511111115131'111.1\5 .15‘ .111.11111111' 11.15.1115 \\.111151 1111
1111111111; 111.11 .111.111 111111 15 11111 1111111111111115. 111111/11 .11111 111111315
[11:11:11] 1’1‘1111’11 11'11111'111‘5 .15 W13” 115 1111\1111' 11.15.1115 1111111
51111111111 1:11:15.

'1‘111'1111111'1 111111'5[.1111111l 11'51111115‘111‘1'131.1)1'11115151111r1311
1:11'11\\11 “11111111111111. 11111 1x11-111‘11111-11 1.1111111 111111111. 11111
111'11511.1\1' 1.1111.11 111115111 1111111 111 .11111111111'11 1:1.15g11 111:1:15
1111111 1115111111111'1/11111.11. 1.1: 1111*11111.1111411'5 11111121511 11111111-
5111115511111. .\11L:111.11'511111.111-1111511.151111 1.1111111.11‘1’1111'111‘1117
1111.11 11111111111111111 111 1111‘ 1,)1'1;1.1.1.15 \\1[11 111111111 11111\1111111'11
11111111151‘11111—1111111-V‘ .111111'\11111111'.11].11111111111115111111115511111‘
111.111‘1‘i;11 11111111 11111.1 111 1111115111. .\ 51.-1,11111;1.11'\'1;11'111111.‘111'
11-1'1'11-111 15111.1111111111115; .1 111.1111 11117111111111 111.111'15 15111117
111111111111115111-11-111-115 .‘51'15;1111|111-51-15111‘1111111111v1.111.11111’
111151 517.1- .‘11111 1111111111 1111111 111 1111- 111.111'1\-5111111111‘11111
1)1“'([1H\

51‘1111111'111;11'\ 511'1111111‘1-5 111.1111 111.111 1111‘ 111111111111 111111.11
111'111111'1L1H111 1.1111.11111111-111111-11.111111111111111111.1{11-13‘)
7.11511 .1 11111511111114 11111\'.‘11'115 111 1111515 \1';15 111111311 1111111 .‘1
11.15.11 1:1111111 11.111111111.11111111.: 1.111' ‘1111v111111g' 1111111115 11111.17
1111111;1111111.11 111155711115 1'515‘1 111 11111115 “1111111111111; 111.111'1.\-
111-.11'111g 1111115. 1.1111131111111111111111111'111111111 1.1\'.15;11‘1'11111511111
:11 .11111111 111115111111: 511.11iu1z1111111' 11'\111 111 ~1*\1'1‘:11 .111j;11'11111
111111'5111|111'11111111-\\1‘5l.

.\111111111 111113111111 1111:111.51.1111111111‘111 11111111-111111111 11111115
11111115115 11111.1\1 1.1111-11111:11'1-511111111;1111111151\'\1‘11111'511‘1151n:
1-\111151111111111:15.111 1<1\'111'51'1.1111115111111151111215111111 111111-
1.11.11111115 111 1.111111171111'111.1 1111\11'1111 511111.11 1.1\‘11 111m‘5'.
1111515 51111111151111'111.1111.111\ 1111'111111’1‘

.\ 111.11111'1- 111 1111 .\1;115;11111 81111111 15 11111 .11111111|;11111j 111'
111111111 [32 1111 511111 1111 :1111‘1 1111;11' 1‘1;1;111-11 111111'k—.11111—;1511
111111-111'11115115. 11113111111111.11'1-1111111.? 7111111111111.11111-11‘1‘.11111
1111..111\‘1K.115.1 K111-11'11.111'~11'1111111‘11111.111111115111-11111115111)
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Figure 1') (311111111111111171111111115 11115711111; 1.11.1 111111
11115111111 1.111'111'1;15Ii1'11111111111115. 111111101111

{1115.111111 11111ul.v111111-'.11'1' 111111131111111111-1111111115 1111111
111111 111111141111'] 111111 111 :111111'151 :111 121515 1111* \'1:1‘111‘:.1| 1141115111
1.1111111111-1415111‘1'.1,1;1‘;111‘.1.111'11111111-111'1111'1.111‘1'.11111'51111151\‘1‘
11115.11] 111m5 1"..\1‘1-11111111.111\‘ v.14. 111 (1111'111111111111. .1 11.15.11
1:11'1:111;1 |.11'111:.'1111 11.15311 1.11.15 1.5 1511115111. 11111111 15 11111-
1111111111 .11111 1111151515 111‘ .111gl11.‘11' 1.1111111. 1.1111 11111115 111111
111\\>111111§_1j11111111151.111 51 1111.11 1,11,11,15 11115111|1 111:1 111111111-1'1'117
111111111 111.11111‘1'1111; 111.111‘1.\. 1111- 517.1- 111'1'1.1515 1111'1'1-115’1'5 1111
\\;11'115.

14111111 .1111|.151'11.11111'5 1mg 1111*11.111.11.11:11111111-11111- 111111111—
1111 1111115 1111111‘ \‘1‘1'111111 111111111 \v11115 11’11111‘.5 '31} :11111 211).
1'111‘\ 1111' 1111111 11111111 11111111111111.111131‘1111111111111141’111111111

111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
.1 111-1111111 111111111 :1511 \1'1111 111‘ \1'111111111 13.15.111 1)1111.'1\'5 111111
1111111115. 11 151111111i.\—5111.111111’11.'1| \1'1111 111.11111‘. 1111‘} 111111111111
11.15.11111 1111111111 111 11111111 1111- 11551111111 1.111515 1111: 11111111111—
1111, 1111; 1'1111‘11'1111111351 1111515 .11'1‘ .‘111q111u1' 111 511111‘111111111'11
1.1111111 111 511111.111‘11115 11:15.111 11151111111113r 111 1111 5111111115 111'
111111111. 1111‘ 111111111: guy 111 1411:1'11. N1;111y 1111515 2111‘.
11111111111115 111' 5111111111- 1111111115. 0111111 1111515 111115151 111'
1111.11‘17‘ 1.1511131: 111-1‘111111111- (111111 1111-11111111‘ 111111111 :15 :1
1111111111 1‘11115‘111111‘1111 111111111125 111111 1‘111111111'1’11119111’ (11111:11)1_\1 (11.
(1111' [1.11111 111111111 111111111 13111111 211111111- 11111111113115 1111' 111111-
1111111 .1111111111'1\1111 1111111 :1 111151111 11111121111 111 1111- (111111-1111
111111.111111111‘ 11111111 111:11111‘11’1‘ 111111111“ 1.111111111115151. 1111‘
1.1111111 111211111 111 517.13 111111 1111' 111111115, ‘(111wv111111g‘ 111111
1111111111141 1111111115 111111 11111115 111' 51‘111'1111'1111115 1)2151'€11t 1111"
1111111111111115‘ 111 111111111‘ 1111111111115.

51.111111111111411 511'111'1111'1-5 1111111111~ 111:111111' 111111 1111557
1111111111111. ‘1111 .111111111. 1'11;111111‘15. “11151171111115. 11111.11 111111111—
111111111115. 51115 .1111:1 1‘11-51'15 111‘11111'1111-11 11y 1,-11‘1111111115 111
1.1111111 111111-111111'11111111 111 5111g11‘ 111-115~ 11111111111: [1‘1111111111111y
111\1'1‘11'11). 1511111111111151111 .111 51:111'51'1‘11111 11111111)!1111111111111‘11
111 11111'111y~111'11111111. 111-11111111; 15 11111 11151111111111 1:111 13101115.
1111- 111-115 11111 1111711 1111111 1111: 1111:1111-11111’11111‘1 111 1111- 111111-
51111111, 11. 11111{11.'51'11'11'55 111:111 211”. ’1‘111-1111141'1‘1‘111 511111111415
111-1111:1111 11111111) 11111 1:111 111‘ \';11‘1.’11;111: 1111111 5111111' 111111711115
11.1\'1111;' .1 1111111111 111'111111111111111111111;1111111 (11111111111115.

0111111 [11111111111115 111111111111111'11 with 1111‘ 111131111 1-15111‘5111‘1'
11:15:11! 1.‘1\‘.1 1111w5. 1'11g1551v1: L15111'5. 111111111-1111111-11111111)111'1'1'7
11:15. 211111 .11'11'1~111111.11'1: 111111111 1111115 [(11.11 111111111111") 11111.1
111111111'1111115‘ 1111115 (51111111111). 1111' 11115;.t 11111115 .1117 111111111-
111211111:111111-1.1111111;11111114311111111-11.111111111111(‘111'1'11‘113111511131
111111111111115 111111 111 1111111 \1'1’1111'1js. 511:1:111111111‘1' 1'111‘1111111111- 15
1111111111111115‘. M1151111'1111' 111111:1\—.111117;1511 1'11111' 111411115115 111‘1‘
111111111111-11111111115111111111111114111111111111‘11431‘1'1111‘111111111111151115
211111115-1'11111111111111. 111111:1111-'1';151*5;111 1111111-1‘1111151,1'1411111v1-1y
111‘1171‘11115111111;111‘11 1.1111111—111111'k 1111-1-1':1115;111C1 ])1‘1:51;‘1‘\-C5 1111'
111'1‘111|.15111 51’11111‘1111‘. '1'1'11‘1‘1‘ 15 .1 11111111111} 1111‘ 1111:51‘ 51‘»
111.11.111.1511111111151111111111.1111511111-111115511‘1111511211 1.1111111111gz1
H111 i5 .1 11215111 111111'}. 11113 1);151'11 1'11111z11'1 111' 11115 51*11111-111'1‘
11.1111 11111 11.15;:11 111\ 115 1111115 1111111 1'11111‘11111111111r (1:14. (.1111.
1.);11x211‘111, 11111:11111111‘111;11111~ (1(71111'Nljél11‘) 111 1.111111311111131 with
1111- 51111151111115 111151111 11111 131:1:111111111; 1'111‘1'1‘11111-11 1111111 2111
1111\1'111'111 1111'1‘1‘1151' 111 111111115 ((1111 1311111211).

111 1111' 51111111111 :11’1'11 111110 1.5 a \';11‘11.'1y 11111111111111.15111'
111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
1111‘ 131'1'11111151115 1.5 1111‘ 1'1’1z111\'1“ 1‘11111‘513111'55 111' 1111' 111151111
111111111 (‘22.:‘11'1111 111 111111111 :15111'5. 111111111 111115 :11111 111131111
111111135. '1'111‘51‘ 1111115 may 111‘ 1.11)1’1C11:11 111‘ 11135511111. F111w
11'51111'1-5 1111111 111111111 111 (1111' 11511 111111 (111111111111). 110111135 1111"
171111, 1.1111 lurqv. \11'1111 1'1'1111111'11‘111 p1111111’c11115 1111111115 1111 111
2.3111 111111-11. 1111*51‘ an: .511111'11 1111 111115 111‘ 11511115 11:11‘3111‘1
111 1111* 11111111) (11111111115. 5111‘111111111‘1' 1'1111'111: is (111111111111 115' 11
1:1“1111'111.

5111-11 whnlr 1‘1111‘11 211111111515 (T111111‘ L) 111' lavas 1'1‘11111
\‘211‘1111115 511'1111g1‘11111111' 11111115 111 111C 1\’1;11‘5.'11111 511111.111 5111111.r
5151111111111 1‘11111117'111:11 \‘é11‘121111111 111 211'1'111‘11 w1th 1111‘ (11‘-
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111111151111. .\1.1L;111‘1111- 11111115 ;111‘ 1111111111111115 .11111 1‘111‘1111' .11‘1
1111;111111'11115115.115111111511111.511111111111111..111.'111'15111111111111].
111111111111 111111111114 \151111'5.

1111- 1111111111: 1111\\5 1111 11111111111 1111: 1.:11111‘11111151 11:15.111
1111'1q1,11.‘\'1 .111: 1111\1111 11.15.1115 1‘511'111 1111‘ 1111‘ 1.111', 111111111
:1111‘11-11. 51111111111 l.'1\.'15151‘1'.11111\'1'1. 1.1.111131.11‘.11 1.11 :111111'111z11
1111\1111;1'1111‘111111\5I5 \.11\ 111 51/1 1111111 “,1 111 'J 111111 \1‘1111
1.111- 1111111111111‘111111\515 1<’;|1.‘11111111. 1'1'11'\ .111; \.111.1111\
;1111‘1‘1'111111111j1111u5111'. 1J111211111.151'1:1l115111;1\'111’111.1\'11111111'
111'11-111.111-111111111 111.111'1\ (141.1111 51211 <11fl111'11111.1111.11.111-l\'
111511111111111111-111111’15151.11:11111.1111111111111'1111111 1‘111-1 \.11'\
1111111 ;\11.‘"111111.1\1111‘:| 111111 .1 11112111\.1|111-111‘.\11h‘_’117
11111151. (73111111111'1'11v‘111- 15' 1111;51‘111 :15 111111'1111111‘ 111;;‘1'11111111
“1111 1.111 .11111111 11111-111111\515 1111 111 11.1 111111 111 51/1'.
\1.111111-1111' 111.11115.11'11111111111111111511114111111 \\1111 51.'1111111.11'}
111111112 .\11.11111111-. 51:111111' 151'1111111:11\ ‘1. 1'111111'111- 151111111-
11.11’\ 1 .11111 111;111'1'111111\ 1.1111114111111151 .111 1311‘. 1{.1111.1131
(1111711)1'1'11‘1‘511111115131'111.1\5 .15‘ .111.11111111' 11.15.1115 \\.111151 1111
1111111111; 111.11 .111.111 111111 15 11111 1111111111111115. 111111/11 .11111 111111315
[11:11:11] 1’1‘1111’11 11'11111'111‘5 .15 W13” 115 1111\1111' 11.15.1115 1111111
51111111111 1:11:15.

'1‘111'1111111'1 111111'5[.1111111l 11'51111115‘111‘1'131.1)1'11115151111r1311
1:11'11\\11 “11111111111111. 11111 1x11-111‘11111-11 1.1111111 111111111. 11111
111'11511.1\1' 1.1111.11 111115111 1111111 111 .11111111111'11 1:1.15g11 111:1:15
1111111 1115111111111'1/11111.11. 1.1: 1111*11111.1111411'5 11111121511 11111111-
5111115511111. .\11L:111.11'511111.111-1111511.151111 1.1111111.11‘1’1111'111‘1117
1111.11 11111111111111111 111 1111‘ 1,)1'1;1.1.1.15 \\1[11 111111111 11111\1111111'11
11111111151‘11111—1111111-V‘ .111111'\11111111'.11].11111111111115111111115511111‘
111.111‘1‘i;11 11111111 11111.1 111 1111115111. .\ 51.-1,11111;1.11'\'1;11'111111.‘111'
11-1'1'11-111 15111.1111111111115; .1 111.1111 11117111111111 111.111'15 15111117
111111111111115111-11-111-115 .‘51'15;1111|111-51-15111‘1111111111v1.111.11111’
111151 517.1- .‘11111 1111111111 1111111 111 1111- 111.111'1\-5111111111‘11111
1)1“'([1H\

51‘1111111'111;11'\ 511'1111111‘1-5 111.1111 111.111 1111‘ 111111111111 111111.11
111'111111'1L1H111 1.1111.11111111-111111-11.111111111111111111.1{11-13‘)
7.11511 .1 11111511111114 11111\'.‘11'115 111 1111515 \1';15 111111311 1111111 .‘1
11.15.11 1:1111111 11.111111111.11111111.: 1.111' ‘1111v111111g' 1111111115 11111.17
1111111;1111111.11 111155711115 1'515‘1 111 11111115 “1111111111111; 111.111'1.\-
111-.11'111g 1111115. 1.1111131111111111111111111'111111111 1.1\'.15;11‘1'11111511111
:11 .11111111 111115111111: 511.11iu1z1111111' 11'\111 111 ~1*\1'1‘:11 .111j;11'11111
111111'5111|111'11111111-\\1‘5l.

.\111111111 111113111111 1111:111.51.1111111111‘111 11111111-111111111 11111115
11111115115 11111.1\1 1.1111-11111:11'1-511111111;1111111151\'\1‘11111'511‘1151n:
1-\111151111111111:15.111 1<1\'111'51'1.1111115111111151111215111111 111111-
1.11.11111115 111 1.111111171111'111.1 1111\11'1111 511111.11 1.1\‘11 111m‘5'.
1111515 51111111151111'111.1111.111\ 1111'111111’1‘

.\ 111.11111'1- 111 1111 .\1;115;11111 81111111 15 11111 .11111111|;11111j 111'
111111111 [32 1111 511111 1111 :1111‘1 1111;11' 1‘1;1;111-11 111111'k—.11111—;1511
111111-111'11115115. 11113111111111.11'1-1111111.? 7111111111111.11111-11‘1‘.11111
1111..111\‘1K.115.1 K111-11'11.111'~11'1111111‘11111.111111115111-11111115111)
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Figure 1') (311111111111111171111111115 11115711111; 1.11.1 111111
11115111111 1.111'111'1;15Ii1'11111111111115. 111111101111

{1115.111111 11111ul.v111111-'.11'1' 111111131111111111-1111111115 1111111
111111 111111141111'] 111111 111 :111111'151 :111 121515 1111* \'1:1‘111‘:.1| 1141115111
1.1111111111-1415111‘1'.1,1;1‘;111‘.1.111'11111111-111'1111'1.111‘1'.11111'51111151\‘1‘
11115.11] 111m5 1"..\1‘1-11111111.111\‘ v.14. 111 (1111'111111111111. .1 11.15.11
1:11'1:111;1 |.11'111:.'1111 11.15311 1.11.15 1.5 1511115111. 11111111 15 11111-
1111111111 .11111 1111151515 111‘ .111gl11.‘11' 1.1111111. 1.1111 11111115 111111
111\\>111111§_1j11111111151.111 51 1111.11 1,11,11,15 11115111|1 111:1 111111111-1'1'117
111111111 111.11111‘1'1111; 111.111‘1.\. 1111- 517.1- 111'1'1.1515 1111'1'1-115’1'5 1111
\\;11'115.

14111111 .1111|.151'11.11111'5 1mg 1111*11.111.11.11:11111111-11111- 111111111—
1111 1111115 1111111‘ \‘1‘1'111111 111111111 \v11115 11’11111‘.5 '31} :11111 211).
1'111‘\ 1111' 1111111 11111111 11111111111111.111131‘1111111111111141’111111111

111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
.1 111-1111111 111111111 :1511 \1'1111 111‘ \1'111111111 13.15.111 1)1111.'1\'5 111111
1111111115. 11 151111111i.\—5111.111111’11.'1| \1'1111 111.11111‘. 1111‘} 111111111111
11.15.11111 1111111111 111 11111111 1111- 11551111111 1.111515 1111: 11111111111—
1111, 1111; 1'1111‘11'1111111351 1111515 .11'1‘ .‘111q111u1' 111 511111‘111111111'11
1.1111111 111 511111.111‘11115 11:15.111 11151111111113r 111 1111 5111111115 111'
111111111. 1111‘ 111111111: guy 111 1411:1'11. N1;111y 1111515 2111‘.
11111111111115 111' 5111111111- 1111111115. 0111111 1111515 111115151 111'
1111.11‘17‘ 1.1511131: 111-1‘111111111- (111111 1111-11111111‘ 111111111 :15 :1
1111111111 1‘11115‘111111‘1111 111111111125 111111 1‘111111111'1’11119111’ (11111:11)1_\1 (11.
(1111' [1.11111 111111111 111111111 13111111 211111111- 11111111113115 1111' 111111-
1111111 .1111111111'1\1111 1111111 :1 111151111 11111121111 111 1111- (111111-1111
111111.111111111‘ 11111111 111:11111‘11’1‘ 111111111“ 1.111111111115151. 1111‘
1.1111111 111211111 111 517.13 111111 1111' 111111115, ‘(111wv111111g‘ 111111
1111111111141 1111111115 111111 11111115 111' 51‘111'1111'1111115 1)2151'€11t 1111"
1111111111111115‘ 111 111111111‘ 1111111111115.

51.111111111111411 511'111'1111'1-5 1111111111~ 111:111111' 111111 1111557
1111111111111. ‘1111 .111111111. 1'11;111111‘15. “11151171111115. 11111.11 111111111—
111111111115. 51115 .1111:1 1‘11-51'15 111‘11111'1111-11 11y 1,-11‘1111111115 111
1.1111111 111111-111111'11111111 111 5111g11‘ 111-115~ 11111111111: [1‘1111111111111y
111\1'1‘11'11). 1511111111111151111 .111 51:111'51'1‘11111 11111111)!1111111111111‘11
111 11111'111y~111'11111111. 111-11111111; 15 11111 11151111111111 1:111 13101115.
1111- 111-115 11111 1111711 1111111 1111: 1111:1111-11111’11111‘1 111 1111- 111111-
51111111, 11. 11111{11.'51'11'11'55 111:111 211”. ’1‘111-1111141'1‘1‘111 511111111415
111-1111:1111 11111111) 11111 1:111 111‘ \';11‘1.’11;111: 1111111 5111111' 111111711115
11.1\'1111;' .1 1111111111 111'111111111111111111111;1111111 (11111111111115.

0111111 [11111111111115 111111111111111'11 with 1111‘ 111131111 1-15111‘5111‘1'
11:15:11! 1.‘1\‘.1 1111w5. 1'11g1551v1: L15111'5. 111111111-1111111-11111111)111'1'1'7
11:15. 211111 .11'11'1~111111.11'1: 111111111 1111115 [(11.11 111111111111") 11111.1
111111111'1111115‘ 1111115 (51111111111). 1111' 11115;.t 11111115 .1117 111111111-
111211111:111111-1.1111111;11111114311111111-11.111111111111(‘111'1'11‘113111511131
111111111111115 111111 111 1111111 \1'1’1111'1js. 511:1:111111111‘1' 1'111‘1111111111- 15
1111111111111115‘. M1151111'1111' 111111:1\—.111117;1511 1'11111' 111411115115 111‘1‘
111111111111-11111111115111111111111114111111111111‘11431‘1'1111‘111111111111151115
211111115-1'11111111111111. 111111:1111-'1';151*5;111 1111111-1‘1111151,1'1411111v1-1y
111‘1171‘11115111111;111‘11 1.1111111—111111'k 1111-1-1':1115;111C1 ])1‘1:51;‘1‘\-C5 1111'
111'1‘111|.15111 51’11111‘1111‘. '1'1'11‘1‘1‘ 15 .1 11111111111} 1111‘ 1111:51‘ 51‘»
111.11.111.1511111111151111111111.1111511111-111115511‘1111511211 1.1111111111gz1
H111 i5 .1 11215111 111111'}. 11113 1);151'11 1'11111z11'1 111' 11115 51*11111-111'1‘
11.1111 11111 11.15;:11 111\ 115 1111115 1111111 1'11111‘11111111111r (1:14. (.1111.
1.);11x211‘111, 11111:11111111‘111;11111~ (1(71111'Nljél11‘) 111 1.111111311111131 with
1111- 51111151111115 111151111 11111 131:1:111111111; 1'111‘1'1‘11111-11 1111111 2111
1111\1'111'111 1111'1‘1‘1151' 111 111111115 ((1111 1311111211).

111 1111' 51111111111 :11’1'11 111110 1.5 a \';11‘11.'1y 11111111111111.15111'
111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
1111‘ 131'1'11111151115 1.5 1111‘ 1'1’1z111\'1“ 1‘11111‘513111'55 111' 1111' 111151111
111111111 (‘22.:‘11'1111 111 111111111 :15111'5. 111111111 111115 :11111 111131111
111111135. '1'111‘51‘ 1111115 may 111‘ 1.11)1’1C11:11 111‘ 11135511111. F111w
11'51111'1-5 1111111 111111111 111 (1111' 11511 111111 (111111111111). 110111135 1111"
171111, 1.1111 lurqv. \11'1111 1'1'1111111'11‘111 p1111111’c11115 1111111115 1111 111
2.3111 111111-11. 1111*51‘ an: .511111'11 1111 111115 111‘ 11511115 11:11‘3111‘1
111 1111* 11111111) (11111111115. 5111‘111111111‘1' 1'1111'111: is (111111111111 115' 11
1:1“1111'111.

5111-11 whnlr 1‘1111‘11 211111111515 (T111111‘ L) 111' lavas 1'1‘11111
\‘211‘1111115 511'1111g1‘11111111' 11111115 111 111C 1\’1;11‘5.'11111 511111.111 5111111.r
5151111111111 1‘11111117'111:11 \‘é11‘121111111 111 211'1'111‘11 w1th 1111‘ (11‘-
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111111151111. .\1.1L;111‘1111- 11111115 ;111‘ 1111111111111115 .11111 1‘111‘1111' .11‘1
1111;111111'11115115.115111111511111.511111111111111..111.'111'15111111111111].
111111111111 111111111114 \151111'5.

1111- 1111111111: 1111\\5 1111 11111111111 1111: 1.:11111‘11111151 11:15.111
1111'1q1,11.‘\'1 .111: 1111\1111 11.15.1115 1‘511'111 1111‘ 1111‘ 1.111', 111111111
:1111‘11-11. 51111111111 l.'1\.'15151‘1'.11111\'1'1. 1.1.111131.11‘.11 1.11 :111111'111z11
1111\1111;1'1111‘111111\5I5 \.11\ 111 51/1 1111111 “,1 111 'J 111111 \1‘1111
1.111- 1111111111111‘111111\515 1<’;|1.‘11111111. 1'1'11'\ .111; \.111.1111\
;1111‘1‘1'111111111j1111u5111'. 1J111211111.151'1:1l115111;1\'111’111.1\'11111111'
111'11-111.111-111111111 111.111'1\ (141.1111 51211 <11fl111'11111.1111.11.111-l\'
111511111111111111-111111’15151.11:11111.1111111111111'1111111 1‘111-1 \.11'\
1111111 ;\11.‘"111111.1\1111‘:| 111111 .1 11112111\.1|111-111‘.\11h‘_’117
11111151. (73111111111'1'11v‘111- 15' 1111;51‘111 :15 111111'1111111‘ 111;;‘1'11111111
“1111 1.111 .11111111 11111-111111\515 1111 111 11.1 111111 111 51/1'.
\1.111111-1111' 111.11115.11'11111111111111111511114111111 \\1111 51.'1111111.11'}
111111112 .\11.11111111-. 51:111111' 151'1111111:11\ ‘1. 1'111111'111- 151111111-
11.11’\ 1 .11111 111;111'1'111111\ 1.1111114111111151 .111 1311‘. 1{.1111.1131
(1111711)1'1'11‘1‘511111115131'111.1\5 .15‘ .111.11111111' 11.15.1115 \\.111151 1111
1111111111; 111.11 .111.111 111111 15 11111 1111111111111115. 111111/11 .11111 111111315
[11:11:11] 1’1‘1111’11 11'11111'111‘5 .15 W13” 115 1111\1111' 11.15.1115 1111111
51111111111 1:11:15.

'1‘111'1111111'1 111111'5[.1111111l 11'51111115‘111‘1'131.1)1'11115151111r1311
1:11'11\\11 “11111111111111. 11111 1x11-111‘11111-11 1.1111111 111111111. 11111
111'11511.1\1' 1.1111.11 111115111 1111111 111 .11111111111'11 1:1.15g11 111:1:15
1111111 1115111111111'1/11111.11. 1.1: 1111*11111.1111411'5 11111121511 11111111-
5111115511111. .\11L:111.11'511111.111-1111511.151111 1.1111111.11‘1’1111'111‘1117
1111.11 11111111111111111 111 1111‘ 1,)1'1;1.1.1.15 \\1[11 111111111 11111\1111111'11
11111111151‘11111—1111111-V‘ .111111'\11111111'.11].11111111111115111111115511111‘
111.111‘1‘i;11 11111111 11111.1 111 1111115111. .\ 51.-1,11111;1.11'\'1;11'111111.‘111'
11-1'1'11-111 15111.1111111111115; .1 111.1111 11117111111111 111.111'15 15111117
111111111111115111-11-111-115 .‘51'15;1111|111-51-15111‘1111111111v1.111.11111’
111151 517.1- .‘11111 1111111111 1111111 111 1111- 111.111'1\-5111111111‘11111
1)1“'([1H\

51‘1111111'111;11'\ 511'1111111‘1-5 111.1111 111.111 1111‘ 111111111111 111111.11
111'111111'1L1H111 1.1111.11111111-111111-11.111111111111111111.1{11-13‘)
7.11511 .1 11111511111114 11111\'.‘11'115 111 1111515 \1';15 111111311 1111111 .‘1
11.15.11 1:1111111 11.111111111.11111111.: 1.111' ‘1111v111111g' 1111111115 11111.17
1111111;1111111.11 111155711115 1'515‘1 111 11111115 “1111111111111; 111.111'1.\-
111-.11'111g 1111115. 1.1111131111111111111111111'111111111 1.1\'.15;11‘1'11111511111
:11 .11111111 111115111111: 511.11iu1z1111111' 11'\111 111 ~1*\1'1‘:11 .111j;11'11111
111111'5111|111'11111111-\\1‘5l.

.\111111111 111113111111 1111:111.51.1111111111‘111 11111111-111111111 11111115
11111115115 11111.1\1 1.1111-11111:11'1-511111111;1111111151\'\1‘11111'511‘1151n:
1-\111151111111111:15.111 1<1\'111'51'1.1111115111111151111215111111 111111-
1.11.11111115 111 1.111111171111'111.1 1111\11'1111 511111.11 1.1\‘11 111m‘5'.
1111515 51111111151111'111.1111.111\ 1111'111111’1‘

.\ 111.11111'1- 111 1111 .\1;115;11111 81111111 15 11111 .11111111|;11111j 111'
111111111 [32 1111 511111 1111 :1111‘1 1111;11' 1‘1;1;111-11 111111'k—.11111—;1511
111111-111'11115115. 11113111111111.11'1-1111111.? 7111111111111.11111-11‘1‘.11111
1111..111\‘1K.115.1 K111-11'11.111'~11'1111111‘11111.111111115111-11111115111)
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Figure 1') (311111111111111171111111115 11115711111; 1.11.1 111111
11115111111 1.111'111'1;15Ii1'11111111111115. 111111101111

{1115.111111 11111ul.v111111-'.11'1' 111111131111111111-1111111115 1111111
111111 111111141111'] 111111 111 :111111'151 :111 121515 1111* \'1:1‘111‘:.1| 1141115111
1.1111111111-1415111‘1'.1,1;1‘;111‘.1.111'11111111-111'1111'1.111‘1'.11111'51111151\‘1‘
11115.11] 111m5 1"..\1‘1-11111111.111\‘ v.14. 111 (1111'111111111111. .1 11.15.11
1:11'1:111;1 |.11'111:.'1111 11.15311 1.11.15 1.5 1511115111. 11111111 15 11111-
1111111111 .11111 1111151515 111‘ .111gl11.‘11' 1.1111111. 1.1111 11111115 111111
111\\>111111§_1j11111111151.111 51 1111.11 1,11,11,15 11115111|1 111:1 111111111-1'1'117
111111111 111.11111‘1'1111; 111.111‘1.\. 1111- 517.1- 111'1'1.1515 1111'1'1-115’1'5 1111
\\;11'115.

14111111 .1111|.151'11.11111'5 1mg 1111*11.111.11.11:11111111-11111- 111111111—
1111 1111115 1111111‘ \‘1‘1'111111 111111111 \v11115 11’11111‘.5 '31} :11111 211).
1'111‘\ 1111' 1111111 11111111 11111111111111.111131‘1111111111111141’111111111

111.11 1'1‘111‘111111:1.111111121 1111‘1111111111z111111111111111111['17’1;1l1~‘.3:‘1']15
.1 111-1111111 111111111 :1511 \1'1111 111‘ \1'111111111 13.15.111 1)1111.'1\'5 111111
1111111115. 11 151111111i.\—5111.111111’11.'1| \1'1111 111.11111‘. 1111‘} 111111111111
11.15.11111 1111111111 111 11111111 1111- 11551111111 1.111515 1111: 11111111111—
1111, 1111; 1'1111‘11'1111111351 1111515 .11'1‘ .‘111q111u1' 111 511111‘111111111'11
1.1111111 111 511111.111‘11115 11:15.111 11151111111113r 111 1111 5111111115 111'
111111111. 1111‘ 111111111: guy 111 1411:1'11. N1;111y 1111515 2111‘.
11111111111115 111' 5111111111- 1111111115. 0111111 1111515 111115151 111'
1111.11‘17‘ 1.1511131: 111-1‘111111111- (111111 1111-11111111‘ 111111111 :15 :1
1111111111 1‘11115‘111111‘1111 111111111125 111111 1‘111111111'1’11119111’ (11111:11)1_\1 (11.
(1111' [1.11111 111111111 111111111 13111111 211111111- 11111111113115 1111' 111111-
1111111 .1111111111'1\1111 1111111 :1 111151111 11111121111 111 1111- (111111-1111
111111.111111111‘ 11111111 111:11111‘11’1‘ 111111111“ 1.111111111115151. 1111‘
1.1111111 111211111 111 517.13 111111 1111' 111111115, ‘(111wv111111g‘ 111111
1111111111141 1111111115 111111 11111115 111' 51‘111'1111'1111115 1)2151'€11t 1111"
1111111111111115‘ 111 111111111‘ 1111111111115.

51.111111111111411 511'111'1111'1-5 1111111111~ 111:111111' 111111 1111557
1111111111111. ‘1111 .111111111. 1'11;111111‘15. “11151171111115. 11111.11 111111111—
111111111115. 51115 .1111:1 1‘11-51'15 111‘11111'1111-11 11y 1,-11‘1111111115 111
1.1111111 111111-111111'11111111 111 5111g11‘ 111-115~ 11111111111: [1‘1111111111111y
111\1'1‘11'11). 1511111111111151111 .111 51:111'51'1‘11111 11111111)!1111111111111‘11
111 11111'111y~111'11111111. 111-11111111; 15 11111 11151111111111 1:111 13101115.
1111- 111-115 11111 1111711 1111111 1111: 1111:1111-11111’11111‘1 111 1111- 111111-
51111111, 11. 11111{11.'51'11'11'55 111:111 211”. ’1‘111-1111141'1‘1‘111 511111111415
111-1111:1111 11111111) 11111 1:111 111‘ \';11‘1.’11;111: 1111111 5111111' 111111711115
11.1\'1111;' .1 1111111111 111'111111111111111111111;1111111 (11111111111115.

0111111 [11111111111115 111111111111111'11 with 1111‘ 111131111 1-15111‘5111‘1'
11:15:11! 1.‘1\‘.1 1111w5. 1'11g1551v1: L15111'5. 111111111-1111111-11111111)111'1'1'7
11:15. 211111 .11'11'1~111111.11'1: 111111111 1111115 [(11.11 111111111111") 11111.1
111111111'1111115‘ 1111115 (51111111111). 1111' 11115;.t 11111115 .1117 111111111-
111211111:111111-1.1111111;11111114311111111-11.111111111111(‘111'1'11‘113111511131
111111111111115 111111 111 1111111 \1'1’1111'1js. 511:1:111111111‘1' 1'111‘1111111111- 15
1111111111111115‘. M1151111'1111' 111111:1\—.111117;1511 1'11111' 111411115115 111‘1‘
111111111111-11111111115111111111111114111111111111‘11431‘1'1111‘111111111111151115
211111115-1'11111111111111. 111111:1111-'1';151*5;111 1111111-1‘1111151,1'1411111v1-1y
111‘1171‘11115111111;111‘11 1.1111111—111111'k 1111-1-1':1115;111C1 ])1‘1:51;‘1‘\-C5 1111'
111'1‘111|.15111 51’11111‘1111‘. '1'1'11‘1‘1‘ 15 .1 11111111111} 1111‘ 1111:51‘ 51‘»
111.11.111.1511111111151111111111.1111511111-111115511‘1111511211 1.1111111111gz1
H111 i5 .1 11215111 111111'}. 11113 1);151'11 1'11111z11'1 111' 11115 51*11111-111'1‘
11.1111 11111 11.15;:11 111\ 115 1111115 1111111 1'11111‘11111111111r (1:14. (.1111.
1.);11x211‘111, 11111:11111111‘111;11111~ (1(71111'Nljél11‘) 111 1.111111311111131 with
1111- 51111151111115 111151111 11111 131:1:111111111; 1'111‘1'1‘11111-11 1111111 2111
1111\1'111'111 1111'1‘1‘1151' 111 111111115 ((1111 1311111211).

111 1111' 51111111111 :11’1'11 111110 1.5 a \';11‘11.'1y 11111111111111.15111'
111,111-1‘1111 11111‘1‘111)111.11:11 \1’1111 111151111 1111w 1111115. A 1131111111 01‘
1111‘ 131'1'11111151115 1.5 1111‘ 1'1’1z111\'1“ 1‘11111‘513111'55 111' 1111' 111151111
111111111 (‘22.:‘11'1111 111 111111111 :15111'5. 111111111 111115 :11111 111131111
111111135. '1'111‘51‘ 1111115 may 111‘ 1.11)1’1C11:11 111‘ 11135511111. F111w
11'51111'1-5 1111111 111111111 111 (1111' 11511 111111 (111111111111). 110111135 1111"
171111, 1.1111 lurqv. \11'1111 1'1'1111111'11‘111 p1111111’c11115 1111111115 1111 111
2.3111 111111-11. 1111*51‘ an: .511111'11 1111 111115 111‘ 11511115 11:11‘3111‘1
111 1111* 11111111) (11111111115. 5111‘111111111‘1' 1'1111'111: is (111111111111 115' 11
1:1“1111'111.

5111-11 whnlr 1‘1111‘11 211111111515 (T111111‘ L) 111' lavas 1'1‘11111
\‘211‘1111115 511'1111g1‘11111111' 11111115 111 111C 1\’1;11‘5.'11111 511111.111 5111111.r
5151111111111 1‘11111117'111:11 \‘é11‘121111111 111 211'1'111‘11 w1th 1111‘ (11‘-
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'l'lii- Mm‘mliil film-hi has .1 ilmiiuulI‘IH-tl nm'tliwufl n-lnriumini.
‘vlvlljl'ill\llll\l'[lllllllflllilft‘dllléllill'|llll|(‘l|\llllj‘l1§‘l|l}'€‘(llilrlr(ll Nu
|Hlllt‘lllplfl.|[l(‘(3ll.\ iwi'm lgl~lii lll'l Iainwnm [HiUIIIIHlHlt ll Iln‘
li~¢~<l‘.|:’ haul: iHH‘y'll‘C\Mlll‘l‘;il]>]}(-1l\llill<l\t'i)l't‘11 .lll]]H\l (till-
IIHIIHllHVl(i1;i‘lll‘}.|i(il'JNI‘lHi'i'll‘lIllt'l'llH“ NHli lun'i/iii'lh 'I'lm wax
Iln- :imlii Elil‘lfil‘ <~l \Iill.llll.\l||l.1|'>l\.||.iHL1llI immilis‘i lll ll‘lltls‘ ul‘



\(IllHHI’ (IHLIHII I-IIIIIII (1((I\(:I 7U v' ( ('III IIIIIII, \lIII‘Ed \'IJ]ll]lI\]
3 l]llI'll'I;{ IIII‘ (‘ILI‘IUI'IHIHW 1hr<1\']('(If\nh.n]|\‘mI]1.111({I‘(!f1()111
rl'II- IIJIIIIIIIuIIIx qvmiv I’IIIpIIIJH (Il‘ lIlfIIIIJIIDHIIlh IMMIII flow: In
\ iIulI-III IjNIIIIIIIbolIgIII .IIIII LVIUJYHII JHiJHl (‘Iu IIIHI (I! IA'I'HI ham
Lil‘lflii building Illl‘ (mum and }>I.I~IIIII; IEH‘ mam" ]IIIII.I]1\‘ IIIIx
IIIIIIII III: (Ii In} rm lIthHI'N' \-(‘II\ ( IIHI Ullllldlll \\'1Th IIIIIIIt‘I (‘1 LIIJIII III II!-
I‘KII'HNHV ].I\’.l Huuw [HIM iIIL' II.I.\.I]I<] 'IillI‘Il"-\¢l\[1.\|lIIHI{TI‘([Ullil
I(III‘.I(I[ (III 1hr \iIiIIL‘ (II ([Illl‘~ [RI] mzmp \tI'h {H'I‘ (HIM! ”Hutu!
III I1IIH]IVLII‘1 and IInI‘Ii'IrusI Inglu I'IIInIIq I}I(- ~(IIIIIIII: (II II'II-
\I;I:~.IIIII {\lIic-|(| {JIII1('IIIII(3I.III('(III~ IIIHIIIHL: IU'IIYHIPIIHII'II IEII
\‘IIII .IIIMII. rIIw lInl fill'IkiHLfl ('\.IIII3I](: bunt: Ihl‘ )lhlilll IIIHII', I mm
(IIII((3.Il(J(I 3W EIIII-I I‘L||\\‘\ ‘JIII Ill'illH‘ll III: .I I.li\£ll ELHI‘IUJII‘HII
Alum: Ihv HHI‘III*\\L‘I\[ (‘III;( (II IIII‘ III.II-II IIIIIIh I.)\I III-'II III IIIIII,‘\
I]I]I1(‘!I‘M"JI'I [\IIHIIliihk'iIllllT‘I(IIT]\|‘.1('[EEK >IIILI(* ‘~\I'lI H3.“ II\.'.’II(-(I
VIIII llltI'K III [III‘ ~III>‘(u]<:I:II( ‘|I.I~( III('III~ IIII IH'I‘II‘H’IIIIII]
IIIIIIIIIIII: (II III: \LIHHJIH .II'(.I ((IIIImI llll‘ll III IIII\ TiHII‘
-l 17IIIII| JIEIIIwr l:(_)_H.ITl'!IIIIl‘( (”III Emu HHHIII (I1 ("x'plmI'I'r
IHII(‘III:|I(I|I.III .IIIII L ]I'{£t\'121(£I|1§Il21:I ‘II|:|.|IH\I:, III pnIIJIIII- IIIIIH
IIBHI‘N .L‘Il! nmu‘m Hill] ('IIJIJIIIII'I (I! ILIIJIIM ].I\‘.I IIIIIL‘III'x |,III(IJI lHII V
(Ilium ILLNIIH} III.IIII]( 1|IIHI|IIIII .\II1]I'II‘\ 'I'III I(- \\.I\ an (Iv-MI]
I'II.11.\l‘|1|I‘.L‘ (I1 (LN \I/I' uiIJI (Ic-Iruwimg ,lL‘l \Ihlch InIII(.II( ~ (1
IMwIIiII‘»; ((1 1hr (”\‘IIIIM‘I‘II' Ic«I(( (I! I IIII‘HIVHN I\1\III)IIII.III|_ li’T'JI
N.» I.<*l]|<'||l})IIIIII'II'IHJk I:IILIIIIIL .(unII'IImIIiI (I Illl‘» (Inna; IJIIIIH‘ ((1
llIl‘ ~III~ III \‘Illl .I:III .II'IIuI‘X I\ (g. II:1 I “Hi! lIllIHI‘fi I‘I ('III HI.I]I‘I
IIIZvT'VI'I*‘-‘I|‘\| IIIII IIIIIIEI I.i‘\‘ IIIIIx. IlIIl.1:):‘I III 'III‘ ~II3IIIIIII IllIIl
‘-‘-E1III'T!I(‘ 'JII‘I‘ III’I-IwI'
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<|III~|II \L‘IElllLi l,’III.!\lI]I.IHI.III .IIII\II\ III'I'I'\'\.H'\' III
ll].I,\lI}|I'.’FI('J'1."-i‘lvrjt‘l‘Il‘IIIH} .IHI'HIIJH‘KIIIIJI]1i\l]3j,;lli\\.llI'I
IuI'clInuluIIILI.I.eIIcI I]:(-\II1('IIIII( IIIIIg-IIIII (l: Ic'lIIIinc-lx' |IIs;|I
([11\I£I] 1('\(-l\. ‘1 hr .\1.II\(I|)H film-M .xIIuIIhHI's IEII‘ (.IMHJI
HIVIII |_.I x11!) MI(I(('II( I('I,{i(IIIII| (IvIIIrxxIcIIII. ‘.\IIIE]I III
IlHlJllIlTlfli '_‘_['III|])I] .IIId xIIII.I((' \‘IJH‘I. II Ix IlIn‘IvI‘un-
1(I(_;'II .II In .IIIIIIIIIIw IIII' III)l|l][].IJ]II‘ III nan-um III'I III( Mm?
MlhIl Shh-III I(:I.III\( I(I IIII IIIIII-I' \IIII-[ci \(IlI;I1)IH‘\ (II II(II=
III -:II R: ]I‘III III IIII‘ \II-(I'mlh IIII,\II' ; (If IIII' ‘1/1]:(|>]15kl‘;J]]-:
.III(I L‘VIIIIHIIhVJII‘l I_\\i]lIIIIII~. I'ITH ,IIHVI‘II :II .I \iIHHAI
((-III'IIs-(I‘II, |]I(' IJIiIIJIIIII IlI 11m .2 (|<(]( I,‘ lllIJléllI‘I

(l (IIII'..IIIIIIII(I(‘(i }I\' IlIt‘ IIIIIiIgrl‘I-
IIIII \I‘IIHIII‘IILIJ‘II. XII

\IIIII(I-.I:1(i \‘I.'1\|lllr
I113; |)Il~l‘T]'II‘HV I‘IIII-IIIIIIHIIJIIII
I‘IVII‘EHHJLIFHI |]II\IIIIHI‘H£I|IIII']11("\I']]| ].’I.III‘I III |]]l‘(II71“_
(IIIIII IEIIIzI IIVIIII'I.’ IIIM IIIII II‘W‘" ])l‘lI])]t‘\,

QI'A‘I'ICRN,-\RY Sl~ll)[.\ll-L“I‘S

Plcistutcm- lutuslrinv dcpmils III ()lluruI

'\ IIIII1»]II\(- cIrpxxjeIII iII II;I~.I]I\IIII III: IIIIH'QII'I (II I!I( \‘IV
\Ix|(.(IIII I‘I(>\.III(( (ll (JIIIIIuI «(IIII.(EII\ rm. Lm. IIII
IIIIIIIIIIL .IIImv [l‘II‘ \IF‘. IIIIII L‘I.I\('l II.III I'IIIIII. IIH' III((IIII(!\
IIYI‘ ( IIII 3IIL;]I .(IIcI IIIIIIIJCWITI (>1 (I IIIJJI \xIIIfI, ('IIIIIH
1‘ilI.IIIIILJhIIIIIIriIiI 'Ix‘I‘IIII'IIrI'II((IIIIIIIIIIIIIIIIIH II((II \l]'IHI{K

\}I( My .11'
IIIIIIIiIMII’n llll‘ I.III:I,I ‘.\I1|I “II-w.I

(IIIImuH-“i‘VI
MI: [Il.H."I‘I':I‘I"‘ ()‘IHVUI

. I[-5 I” HW‘IVI‘I‘IU'I‘TMI-"‘-"I XI; -

(III! ((IIIIIIL |,(' ll‘I“l]Il\I

I m5; I , -,.“I.'JrJ_ (J ”5N! \ ‘.‘I IIII (. \I'L‘Hw II

(I {\YJHII‘IH‘I'L]. WM). >l71IIN Ix :I
III hlI-I‘I‘ACI'I JNV‘IIIhLILII' \ I'.II!I(.I {III'IHIH IIIII‘ III 1“‘ 1"?"
«Irma I1 '. (ISM .III(] (.IIIII.

'7JHVI‘IIIN I’II’ “as (IIII.IIII('(] II-(I:I IIII< I,;.'I\('I'II]I(I(I mlIIlIJI
I,\:-..|l)l\\l‘l|,l_ IU’H].

r1 !I( |\\(.‘ IIIIIIII'nlx (lll' I'IIHIIIHJ] I'I'IHILIIITK‘ (I1 (I ('II'IIIMI‘.
\«,|II(|I i<I|I(IIIL:lII [((]:.I\(‘ IIIIIIIHIiI‘I.III((\(*I~III]1lIuIII IIII‘
.I(HLI(( III J).I]I‘.\.I RUFF (JUJ'II‘I'; IlII \HIII'I I‘IIII l’h'ixluurnr
[)I‘I'iIIIl .\\.II]I\‘.I‘]‘,1[IUH‘l’I III‘H‘N'lIlIJI()|IIII'HI ixIIIuIIiuIIIII
haw (Hum-(Inf III .I IglIILI' Lakr (IJMHJI .II IIIIx IIIII¢
\I‘IvLIrM .iI‘I‘ (IJHIHIHH (III l]||‘ |).lt] HIIIII' ,aml |I.I\I- |)(-(-II

I'III;IIIIII(‘(| .l\ [.mu-r .md NII(1(H(~ SInIII- .\QI- (_\I(‘II'I(I\' H’
\V\£Hll\\I‘l'lL “’5‘v

III ”11' [\e III;IIIII \(I!('.‘IIII( I]lII\I11II'\ Ilw main (lIIIIII-I»
ILU\ sII]I(-IIi( III] Ill‘])I>\ll.\ ImIIxI .‘H'l‘ l'l,‘,\I(]ll.i]. III (EIII.
\\(';IIhI IIHL{ prrulmb (Iii IIII‘ IIII(l(-I'I_\ iIIu '1.l\.i]]\ H(I\\(-\(;Ig
III (hr IIII('I’\('IIIIII;_ I'('I}[I'Ill [I‘l'l'IIIIIN I}II' <III>(,-I‘IIII.II III.IIIIl(-
(rIl1\i\[\ (II II \.II‘i.I|Il( ]llj\llll’l (II LIIJHMIIII. ilHllYLll and
].II'II>II‘IIII-I [lItllllIlI'Ii IlHd TINHJLIIII \\(-III}I(*I'(-(I I'II.II(I1’I.11
ll \\.I~ IIHII'IJ III ('TIIéllIIrI‘ 3 TIMI IIIc- ;I( I IIIIIIILIIHIII (II slll‘lIH (I
\I'Iljll]t'l]|\ III !]11\I('HH'.‘11.HI'.I hm Inwn (IIIIIIIIIIIIIQ \‘lllH‘
IIII‘\III)II'III‘(lII(1llI.IH\ (‘lrlht'I)h}\il>Qldl)]liI II‘JIUI'INI (-I;
I1H]]I‘\. .II(- SlJIJHiH‘I‘I .‘IIIII I’vlumrh Uh" '1 hr (villdlt‘lll.il\
IIIIIIu'Iu (' III lhmr ( Iw \xIIs IILIIII]\‘ .I I’vwn kIIIL; III HPIII‘T’
III(I\I llIllI\. HII'H'IHIV lht‘\l‘ \uln Ili( L11 Ilt'l711\il\ an
ift‘III‘I.IH\ IJI\I‘I('(' HI I’I‘Inl’Iil .I lll‘lI)l\ (I1Ihdnqillnllalt‘r
HIII\ (and «(Hm IIIIIIm. ['IIInI‘IIIIIIIu-h \(‘IIiuIl <(s( [llllh
Im‘ TIIH‘ .II‘I(1 III.IIII]\ ((IIIIIIIc-(I In Iln- IIIIIIl‘x (II IIIIIllfil’ I ixvrx.
l’(I1(\.;IIII[I]( IIII' I(I\ I'l Bdll'\.ll\ Pl't‘w’llf b.1IIk~('\p(I\(' Muir
(JI'II I11‘]](I\iT\Il)L‘l|I‘ HI Il'ldlt‘li, 1:11).l .II ]I‘.I\'|, I(IIJ‘I(‘L.1lI-
PICMUIII‘HI' (I [WWII_\(;.II\BI’I|1(>(I(iIII-;(:I IlIIiu'I (\‘m'
\\.IIII\\I-I'II, [98-1. IIII‘ It‘|(‘l'('lll('\|

Soils and Superficial svdinmnts

\(|)\']PI'\"- I-RI \ (III \\II I’R(I\ |\(,,I
(hr-fixing llll‘ IIIJHIIHH ll41\.l]|\' }J('l\\1'(’[l I]](’ \xIII (and
[\HLI] SlIII’Mx I~ .I II‘l,IIi\(-|\ III'I'II. IIiIIIIIrI \II(III<_;|\
(.I|( (llL'fIl|\ .III(| wdh, \I(III\ III EUIH‘ H\. \.II'I(I\ (].I\-I(I.IIII
III c}.I\ <(II] \\'IIEI II \IHI]\ (II LXIII\'|‘]]\ \llILHI' l.I\“I (IIH wII
(lruI'IIIIInI'Ia .II( IIIIHI 1.11413. JIM-HI A \IHHLH' mi] (“11*
IIHUI§ (IKI‘I Iln IIIHNI I]|II( .IIII] HIIIIIIIHIH'IHHHIII' .HI‘ lhr‘
III.II(II (LII. HHHI‘I.I1\lll.IH\II]IIHHI \Irlix, [In llll' HUITII’I'LIQ
‘Ilt‘ IIIIIIzI xIvuIII |.i‘.<1 1(I(.IH_\ l].1\.| IIIIII 'I'I‘III‘I‘I (IJ \x'lIIIc‘
IllrlilJII \Iillli \a'III'I (II \IIIlIuIII II {III II'.I( II(III, 'I'IIII MHIIL .H'I’
[ll‘l'i\1‘li’lIIlllUJK'I'IIWl]HI‘\.l11H]“’“HM!tI‘IIIIIHI.lHLlLll'I'
Inmkui .I‘;f.II1I\' }I(IH]I|I'] HIHI!!1|1\I|’|AII' 1?»)

Full Ix’\ \(I:( \\II l’II(I\I\(I

I in \IIIIIIIIII .IIm ‘IIIIICIYI‘ IIII IIIIIH [I IIIJIllIlll I (II XIIIImlIII
\]1](']Ii}III<IIIII‘<"I_ II'I.IMI (Ln \(IIJ“hillll\|IIIIlH\'.\[III1‘..
( )II ”II" Ium I \lu Illl‘ll‘|\I1IillHl‘Il'[V>llI'!I!i]} (.‘IIIIII'c'uIIx.
\L‘[\ \Imm (|.I\' IIIIIHI} mil \‘Iilli (ill H\I‘l'|\'il|£! \IIIIIj. IIl
ill.l\l'H\ IIIIwI' lII II1.III\ .IH‘LIx (\[II‘I I.I|l\ (In Ih(- \IIIIIII;I'\I
1mm IIII'IIJII \ I]I(' mi] [(l\|‘l lll.l\ I,“ .IIm-III. \IIIIII‘III
IIIIHH\\\. HIII.]|I|\ I111'IIIII'ThI'IHlilltIII tlt‘|)l[‘~\iHH\IlY'l‘p.111»
In IIIIIHI-(HII .I‘II'lilll (I!.II‘HHJII\ll)l].|1][l\IIIIIJIL1(1(I(1(1\\
IHIHIIIIIHI ,\H IIII rm: .II'v II.III|\ IIIIIHI-(l In lIIIlbll’lIII'
\I11\ (I? IIIIkmmII '1!]I|\]H\\ |]H‘ [Ht\(I|]I|lL' LSI': \'.III(I\
II.(\(' Iil\}lI']\I‘Il IIIv lull-IIIHHI ~ II‘.<’I \HlIl“ .II<'(I~ III] III"
\'(.('\|(‘ll‘ III'V‘AHIIIII \iIiI’K III '1“ I(III< \

(iII‘II Ill H \‘I \. x) mm \I~

IIII 1)}II‘IJ jIII\ II ])lII\\I]. \IIIIIILLIV IIIJIIHI‘HH‘n ~lInIII;1\
\.I}]I}I . \IIrIIItglx \(((III. I‘ IIlIIII'Il. ~.III(§ III.IIII [III |.1ywil
(Im II \III IIIIII~ (I’LIII I‘M (Ill II|)II]HHIIII\ TII'Ji‘lJIIl uiIII
‘Il‘llI‘l‘l'.\II1.IIIIEIIIIIMIEIIL ('lIIIIIIIIIIuII(IIIII(\\III(-I lI(II(-}I(I]I'
Ill..\I.lii\IHI£1iIHIIIIHI‘H‘J] IIIIIIII (II \I.‘I]1HIC‘II[ |i| \IIIIImI-n
I.II\ In. L III-II(-.IIII 'lII |!1(I‘..I '|'|I(- \(IIIIIIMMI IILIIII [[IAILLIII
h \‘IlH (1(IIIIIrI III. Milli! IIIIIILN, IJIH\IllIl1\})iI~. |]I(- plIIIJJ
‘EIIIIIW II.I\I (l I'(IIIII(|((| IJHAII,’ It‘ll ’IIIII III IIIIUIIIU'I]
EJI'IIIEI MIIEIE (IIIHIVIHIIHLI IIIIIIIIIHI IIIIMIII II‘JZJIIII'II1~III [hr

I III'IM'HIII I_‘.\I.IIL(IIIII lllllllJ’\IIIII' \]/'I. NHII’II'I‘II IN]! I
IiIIIII i\ Emmii‘. 1m M II! '1 II( \(lllll ImIILx. I).H\ .III(| \[Hlx
llIl‘M Wm \lIIIJ IIIIH|H>III II'x' .III (I|(I(I‘. III'Im'I‘I \\('” IHHI
KlIllliJU‘Ii .IIIII m‘IIIIIIIHI ‘mlllti .IIIII “II-Ila IIII((III\(I[III,IIt-(I
(II'IIHIHI \.H]I' I‘I’LIII' ‘JIH, I\(I(IIIIHII; I(I [.llqtgi [19b 1hr
(IIIIII' VI‘IZIIlI.I] i\ ‘I llIIIliVeIIV III ~II(III(1|} ((I](.u('((lI~.

h; ‘»J

\(IllHHI’ (IHLIHII I-IIIIIII (1((I\(:I 7U v' ( ('III IIIIIII, \lIII‘Ed \'IJ]ll]lI\]
3 l]llI'll'I;{ IIII‘ (‘ILI‘IUI'IHIHW 1hr<1\']('(If\nh.n]|\‘mI]1.111({I‘(!f1()111
rl'II- IIJIIIIIIIuIIIx qvmiv I’IIIpIIIJH (Il‘ lIlfIIIIJIIDHIIlh IMMIII flow: In
\ iIulI-III IjNIIIIIIIbolIgIII .IIIII LVIUJYHII JHiJHl (‘Iu IIIHI (I! IA'I'HI ham
Lil‘lflii building Illl‘ (mum and }>I.I~IIIII; IEH‘ mam" ]IIIII.I]1\‘ IIIIx
IIIIIIII III: (Ii In} rm lIthHI'N' \-(‘II\ ( IIHI Ullllldlll \\'1Th IIIIIIIt‘I (‘1 LIIJIII III II!-
I‘KII'HNHV ].I\’.l Huuw [HIM iIIL' II.I.\.I]I<] 'IillI‘Il"-\¢l\[1.\|lIIHI{TI‘([Ullil
I(III‘.I(I[ (III 1hr \iIiIIL‘ (II ([Illl‘~ [RI] mzmp \tI'h {H'I‘ (HIM! ”Hutu!
III I1IIH]IVLII‘1 and IInI‘Ii'IrusI Inglu I'IIInIIq I}I(- ~(IIIIIIII: (II II'II-
\I;I:~.IIIII {\lIic-|(| {JIII1('IIIII(3I.III('(III~ IIIHIIIHL: IU'IIYHIPIIHII'II IEII
\‘IIII .IIIMII. rIIw lInl fill'IkiHLfl ('\.IIII3I](: bunt: Ihl‘ )lhlilll IIIHII', I mm
(IIII((3.Il(J(I 3W EIIII-I I‘L||\\‘\ ‘JIII Ill'illH‘ll III: .I I.li\£ll ELHI‘IUJII‘HII
Alum: Ihv HHI‘III*\\L‘I\[ (‘III;( (II IIII‘ III.II-II IIIIIIh I.)\I III-'II III IIIIII,‘\
I]I]I1(‘!I‘M"JI'I [\IIHIIliihk'iIllllT‘I(IIT]\|‘.1('[EEK >IIILI(* ‘~\I'lI H3.“ II\.'.’II(-(I
VIIII llltI'K III [III‘ ~III>‘(u]<:I:II( ‘|I.I~( III('III~ IIII IH'I‘II‘H’IIIIII]
IIIIIIIIIIII: (II III: \LIHHJIH .II'(.I ((IIIImI llll‘ll III IIII\ TiHII‘
-l 17IIIII| JIEIIIwr l:(_)_H.ITl'!IIIIl‘( (”III Emu HHHIII (I1 ("x'plmI'I'r
IHII(‘III:|I(I|I.III .IIIII L ]I'{£t\'121(£I|1§Il21:I ‘II|:|.|IH\I:, III pnIIJIIII- IIIIIH
IIBHI‘N .L‘Il! nmu‘m Hill] ('IIJIJIIIII'I (I! ILIIJIIM ].I\‘.I IIIIIL‘III'x |,III(IJI lHII V
(Ilium ILLNIIH} III.IIII]( 1|IIHI|IIIII .\II1]I'II‘\ 'I'III I(- \\.I\ an (Iv-MI]
I'II.11.\l‘|1|I‘.L‘ (I1 (LN \I/I' uiIJI (Ic-Iruwimg ,lL‘l \Ihlch InIII(.II( ~ (1
IMwIIiII‘»; ((1 1hr (”\‘IIIIM‘I‘II' Ic«I(( (I! I IIII‘HIVHN I\1\III)IIII.III|_ li’T'JI
N.» I.<*l]|<'||l})IIIIII'II'IHJk I:IILIIIIIL .(unII'IImIIiI (I Illl‘» (Inna; IJIIIIH‘ ((1
llIl‘ ~III~ III \‘Illl .I:III .II'IIuI‘X I\ (g. II:1 I “Hi! lIllIHI‘fi I‘I ('III HI.I]I‘I
IIIZvT'VI'I*‘-‘I|‘\| IIIII IIIIIIEI I.i‘\‘ IIIIIx. IlIIl.1:):‘I III 'III‘ ~II3IIIIIII IllIIl
‘-‘-E1III'T!I(‘ 'JII‘I‘ III’I-IwI'

HII‘ :\J.II'\.!]II1 \lIII-M NIu'II'” .II‘I‘ I(l(,-III.I(.II III rIII I_\'i)(-
('.’I‘I‘If1.’\ LIN". \1.“ l)HII.1|Ii, 1U:
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In .I]] .‘pm‘lx: sEIsIluz si/(x

<|III~|II \L‘IElllLi l,’III.!\lI]I.IHI.III .IIII\II\ III'I'I'\'\.H'\' III
ll].I,\lI}|I'.’FI('J'1."-i‘lvrjt‘l‘Il‘IIIH} .IHI'HIIJH‘KIIIIJI]1i\l]3j,;lli\\.llI'I
IuI'clInuluIIILI.I.eIIcI I]:(-\II1('IIIII( IIIIIg-IIIII (l: Ic'lIIIinc-lx' |IIs;|I
([11\I£I] 1('\(-l\. ‘1 hr .\1.II\(I|)H film-M .xIIuIIhHI's IEII‘ (.IMHJI
HIVIII |_.I x11!) MI(I(('II( I('I,{i(IIIII| (IvIIIrxxIcIIII. ‘.\IIIE]I III
IlHlJllIlTlfli '_‘_['III|])I] .IIId xIIII.I((' \‘IJH‘I. II Ix IlIn‘IvI‘un-
1(I(_;'II .II In .IIIIIIIIIIw IIII' III)l|l][].IJ]II‘ III nan-um III'I III( Mm?
MlhIl Shh-III I(:I.III\( I(I IIII IIIIII-I' \IIII-[ci \(IlI;I1)IH‘\ (II II(II=
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Lil‘lflii building Illl‘ (mum and }>I.I~IIIII; IEH‘ mam" ]IIIII.I]1\‘ IIIIx
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\I"1I!1|]\\‘.1'I(‘{3111(1l1ll‘11I1I1IVH1'_“I.111:11111‘111('(1(|11|]1111'1'1|1I|1
I‘\(‘ll1 I/I‘II'I'IIQ'I 11 .11)II'-,z I'i I1'Il‘11t1'\]. 1111' 1171(1> 1111'11'
\,\.I\1'11‘I‘I';111~1>l 11‘xx 11I111| 1111<III III'III I)1IIIIL;1' .II IIIII111-I';1I1-
.111'.11l‘\ 111 I111 851". |\1‘1' 111111 1-1 11>nI\.I.I1 1lHI'.|111III\_ 1 1141111-
‘13 l11111('\l'l,1111‘("1l1(1[|[!(|1.111(1I1|\1I11(1\J|1ll|1‘i(‘N\'\\'. III
IIII11I 1111 .11111111131“(1(‘l11‘1'5\1131|lilfi‘ll 1‘1I1III111‘.’ .\ 1(1'1II11‘11
lllililil \IIIIII1II'I‘\ IlH‘ Imimi'ii 111111~1 .\l /.11|1l“~ (-4.1. 1‘13
.11111. 11>~.I.'\I.I1 I‘I-IliliiiLz. _I\III1 [11131.1] 111111111IIH I1§III'IIII
[)111'I. ‘1:1IIII1'1111HIlXIlil'IIl,1\H1111”! \[Hilllll'l‘NJlit‘11]l‘\\\-- 11:
\,\\\'*|11‘11111114_‘ ~1I1I1I /I1(1(‘\ \1'IIJ\\|1I'11111l"“l|11H'-Jl1’1|111111131
1\)l'[1l1l11(1[1111\11111‘111 1III~IIILIII 111.111'11111|t'\1'/(|1]l'§‘11‘

I11! 1n1111'11 |1\(‘1l11171il( 11'»1|1< xviiis -\ 11m, Lit-Jill“1||<[Ill]l|Hi‘
l)111‘«ll1 [”11111111'11 rhr- 1|(I1111)11‘Hl|l' .III11 1IIHIII(' ):.II'I1L[I)1(111
1111,!I11\ 1111(1 I1I1- 1111111x111l'dl] 1:1 K—tt‘lilximi‘ Y\'I\\.1]I|l‘1111[;1
III.I\ 1111'11'IH'I‘H111L1117|L11114l1VJ1‘111N'IITEI' '1‘111'11111111ll11IlIN
l1ll.ll111\1l1 1111J111\11('111H‘11 1i‘.‘1llli11'1/ 1U1I11l111$|1i1| I;I.IIII\
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4 Structure and I'I'ICUiIIIUI‘phiSlH

1.1 KORR COMPLEX

'1'1II'1-.II]iII<I [1'1 [H111I11ll'lll1d1 l‘\(1)1 11)] \HI [1'1111l1l'11 III
1111\L1H11 11111111111'11I111 (II.|]\1‘Q]|I’1\\II 1111)|11 Himgiimiii
1]]1]](‘1Ii1clh\t‘l1]1)1111§1'\(111111111!) Ilu Ql11‘|~\]1 111111“ ][1(111111‘I
k‘IJHiII‘ 1 ([11:121/ - '\\111II ]|1|1.l.11"11111ir211l1' iliilllIl'111‘fl
111l1pwlt11‘ ~ IIIIIIIH ‘ 1;.111111.<111MI11‘U1'11J111'V .1:Ir[ 11'11H1111‘J‘I

~ III ”1111111, + unipliiir ~ \\111'14'|1.‘111| + JIIJH’.’ ,11111111111’1111I A
1111Illl1t‘ 1 [11.11311’11'1‘

Thrw Iminpui‘n-IIIx \mugwr .III \111111111JII1111‘ 1.1111»
lllt‘lill'lH’1'111li‘xll1 \\J111 1’ I121) III l'\(l\\ 111 'I 1\'1I1II'~ .ll‘l1r1
11,‘]lll]!'1‘.1111lt‘\11'\\11].HI‘I1HILH1111‘17(11\llllIJI'HVV‘III'nl'lil 21111
1]) 1’5I111\III].1H171 11.1111. 1111131

.\1]|1]'I|1L“111.\\I'|1II|[H1I)1[[11t1\,\1|\11\1‘-‘\111lI1|1I1\{1\131l.11'l‘_"
mu I111I111'I'HI1'11' I1»\\;II‘11> 111111 1\|1I1‘1111111111.1111111.11”!\HIH’
IIiI1' (IL’I \1111IIII 1111‘ KIII'I (T1II'I'I])11‘\ 1111111 1\|.l1 II1111-
<111MH1'H 211111111111 IIIIIIIIV \1)}'I.1I.1~III1 11>111~ “(1111111111
1nIlllltllllh;111]1|I111;1'1.1(ll,\1.i111111‘11111IH|\11>1|lIJI|'[1.NV“
1)11Ilill'Ql'H\\'T1I111111ll'([‘.\1I1111\IlliiiHH111I1H|1J1f‘l|111'l11>1.111\
[1111!1,1J1I1J51111'11I11t11llll111111’111111\11I1t11111; \\1111Tl'1111’\1l1111
IlXt‘HU1\1114111*\1.111’\llllllHlI‘x. rum-11 IIIIIIIIIIHII. .111'11I11
[Lil'.‘.l11l.'1 1111111 11'24111115l1\\Il11|IJll.SJII1I1.H1\ .1 \lt‘1'1‘l‘2ldp1111
p1()11>111111r1111111\Iil'|11lllll'él1113||\11‘|L{1]ll‘()1[31111111lt'\1|\1.11*
1111' 1:1 11511111115 II1II (Iiiiiimiihh \\ I11] I1II~ 1I|111|Il' 1121111 1111x1-
U1M(‘l\.il1h|1\, 11151111111 \1iI1I \11'11 \'1]I'I.|HII]1\H1 1111' \lll1111*
\t.11(‘11>1l1>1l\11111111tix11l1](1.1\}llllll1'11’ll 1]!!1|1| .111l1 *1'll‘.11\
[1)111111' i1]l(1 l)1.1\[l(1 \LiggI-xl .I ['1IH||'|11’\’ m DJ 1l‘tll1lll1
1]1\l1il’\‘, .\11I1'I1:~III.111-\1.111-11)]11xIII'1‘I1I1IIIL11II lll1l1'(.'111<t‘11
1i) IIIIIH'IIH'III 111mm: \'.II‘IIIII.~ ‘1“'i’1\ 111131‘111111 \II1JIII.» 111'
11i\i:111;11 >1Il‘.ll'> \11-11 III1qIII1w1I111I'1'II11 \‘A\1\\i|11:'\11.11).
NNIC‘ ItNlt, 12111111 1:51”: :III11 HIM} 111' iII1'i11111 1)\'111|.IH/
I‘I‘1,‘1\ l‘11111;1\1-\Izliiiiifwh'niii 1H 111‘7111’

11w K11I'I'(?1IIII}'I11‘,\ ix IIIIIIIIJII l1) 1III\'1* 1)1'(‘|l 1(‘l11)[11(1111‘-'
[['.l]].\])111'1t‘<111111111~])]1‘\'t‘]l]\l‘11111L111111111L'|1It‘\.i1.I.lL1ll.lll
(11-11II‘III.IIIIIII [\1‘1‘ lir'lmxi, 1111\11111I1M1‘11 |1]t‘1llll11.l[li|]11i1
1111' ENE \_\'l111t1'11!, '1111' NXU‘ \1]t‘.11\1}l.l\ 1J1 PtLLHi‘tH
Sfl'lll111l't‘\[R(‘l‘ 1x111“),

~12 WI‘LS'I‘ERN GNI‘ZISSI‘ZS (KOTIM GNICISSl-LS)

.-\II 1‘111‘11' liminiinihm'nial ('\I,‘l|1 ISIIIII1>IIIIIIIIII [Il'tl171L11t'11
[111' gm-iwit 1:11)]‘11, (ildllullll‘ 1‘1ILIK‘NIIDH<,1]1](III\ \\I-I'1- .II—
1‘11nt‘d during [1I1\ liinifnulig mun; [111' [Illlll‘lLII
{MSL‘lllbldm‘x illl1ll{1{‘2

~11111IIIIIIIIL' 1 qilaI'I/ 1 111111111 . pldgimlmv 1 IIIIII1III1‘IIhIII‘.
11\’})I'I\'I1I1'III- I 11]1>])\II,11' K 1t'1f1NILH + lilisuiuilmi- ' IIIIIH‘I/

'1'111151‘ 111(1ILI111' 11ml Ihv IIII-[III'IIIIII'IhII 1(‘Il1])1’l1lllll'1‘\ 1-\»
(P111111 711111: in IHLk\ III‘I:\1'III1\. I'\]I1N'11: 1111111 (111.111‘\I~
pi'mliiiwi gluinil'u lt'.\llJ]t'\ iII (“LIN/lI1L'1(1\}).111|11 ”111“
‘I‘1lt‘ Htlhq gm'fimsiix “([5 \lJl)1llI]17ll]]1.,l1 (\1'1‘
113111111311 .1ll11 1>Iht‘]\. 11181}; Km; 1118b). [)13111111IE1111II]
111111;1\1l'(111)(‘11111111111[JK‘IIL1HPl'lldllLL‘l\(IL]111(|1I'l‘tl]r]]1)r'[1l
1'1I111.< 111' qiiigisxiisiix- 15111612.?3111231 1214, 11:1» IIIm-li \ptu 1’11
linuu iiiwlln-I'I; paII' rIt xii, 3171-1 1")“ ix’ i]‘.TL'I])1’I,'iL'(1 m I1I1‘
I\\'U11Hl1!51)1élll1>1|L11HV>lll)\t‘1[ll('l]l1\ I'1Il.ll(‘11. HIIII/miml
I1‘1'I1IIII1'IranxpuI'I:I:1'11IIIp.‘IIIiI:1:lI11i>11:]11inu1111’1.-11:r‘1:I1u->
ellmu-j and it ix [)I‘Iilmhli- [11:11 I111- KIII'I' (:lWlIPJI’X \\.'i\'

III1I'1I'I1lI'IIII11~}|II‘\1'111\'1‘11|2I‘,1.1‘,11II‘V'1111I‘,
71111‘\I‘111\1>1|1111’IL‘1H\},!111>['[II\I11|11£111|11III'H|\11'1‘1‘11‘1111-4

\.\\\' 11’13 I \1111‘.‘-|1 IIII I11: 141-111111:I1.I1 IILIII .llli111'lbx
\I"1I!1|]\\‘.1'I(‘{3111(1l1ll‘11I1I1IVH1'_“I.111:11111‘111('(1(|11|]1111'1'1|1I|1
I‘\(‘ll1 I/I‘II'I'IIQ'I 11 .11)II'-,z I'i I1'Il‘11t1'\]. 1111' 1171(1> 1111'11'
\,\.I\1'11‘I‘I';111~1>l 11‘xx 11I111| 1111<III III'III I)1IIIIL;1' .II IIIII111-I';1I1-
.111'.11l‘\ 111 I111 851". |\1‘1' 111111 1-1 11>nI\.I.I1 1lHI'.|111III\_ 1 1141111-
‘13 l11111('\l'l,1111‘("1l1(1[|[!(|1.111(1I1|\1I11(1\J|1ll|1‘i(‘N\'\\'. III
IIII11I 1111 .11111111131“(1(‘l11‘1'5\1131|lilfi‘ll 1‘1I1III111‘.’ .\ 1(1'1II11‘11
lllililil \IIIIII1II'I‘\ IlH‘ Imimi'ii 111111~1 .\l /.11|1l“~ (-4.1. 1‘13
.11111. 11>~.I.'\I.I1 I‘I-IliliiiLz. _I\III1 [11131.1] 111111111IIH I1§III'IIII
[)111'I. ‘1:1IIII1'1111HIlXIlil'IIl,1\H1111”! \[Hilllll'l‘NJlit‘11]l‘\\\-- 11:
\,\\\'*|11‘11111114_‘ ~1I1I1I /I1(1(‘\ \1'IIJ\\|1I'11111l"“l|11H'-Jl1’1|111111131
1\)l'[1l1l11(1[1111\11111‘111 1III~IIILIII 111.111'11111|t'\1'/(|1]l'§‘11‘

I11! 1n1111'11 |1\(‘1l11171il( 11'»1|1< xviiis -\ 11m, Lit-Jill“1||<[Ill]l|Hi‘
l)111‘«ll1 [”11111111'11 rhr- 1|(I1111)11‘Hl|l' .III11 1IIHIII(' ):.II'I1L[I)1(111
1111,!I11\ 1111(1 I1I1- 1111111x111l'dl] 1:1 K—tt‘lilximi‘ Y\'I\\.1]I|l‘1111[;1
III.I\ 1111'11'IH'I‘H111L1117|L11114l1VJ1‘111N'IITEI' '1‘111'11111111ll11IlIN
l1ll.ll111\1l1 1111J111\11('111H‘11 1i‘.‘1llli11'1/ 1U1I11l111$|1i1| I;I.IIII\
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4 Structure and I'I'ICUiIIIUI‘phiSlH

1.1 KORR COMPLEX

'1'1II'1-.II]iII<I [1'1 [H111I11ll'lll1d1 l‘\(1)1 11)] \HI [1'1111l1l'11 III
1111\L1H11 11111111111'11I111 (II.|]\1‘Q]|I’1\\II 1111)|11 Himgiimiii
1]]1]](‘1Ii1clh\t‘l1]1)1111§1'\(111111111!) Ilu Ql11‘|~\]1 111111“ ][1(111111‘I
k‘IJHiII‘ 1 ([11:121/ - '\\111II ]|1|1.l.11"11111ir211l1' iliilllIl'111‘fl
111l1pwlt11‘ ~ IIIIIIIH ‘ 1;.111111.<111MI11‘U1'11J111'V .1:Ir[ 11'11H1111‘J‘I

~ III ”1111111, + unipliiir ~ \\111'14'|1.‘111| + JIIJH’.’ ,11111111111’1111I A
1111Illl1t‘ 1 [11.11311’11'1‘

Thrw Iminpui‘n-IIIx \mugwr .III \111111111JII1111‘ 1.1111»
lllt‘lill'lH’1'111li‘xll1 \\J111 1’ I121) III l'\(l\\ 111 'I 1\'1I1II'~ .ll‘l1r1
11,‘]lll]!'1‘.1111lt‘\11'\\11].HI‘I1HILH1111‘17(11\llllIJI'HVV‘III'nl'lil 21111
1]) 1’5I111\III].1H171 11.1111. 1111131

.\1]|1]'I|1L“111.\\I'|1II|[H1I)1[[11t1\,\1|\11\1‘-‘\111lI1|1I1\{1\131l.11'l‘_"
mu I111I111'I'HI1'11' I1»\\;II‘11> 111111 1\|1I1‘1111111111.1111111.11”!\HIH’
IIiI1' (IL’I \1111IIII 1111‘ KIII'I (T1II'I'I])11‘\ 1111111 1\|.l1 II1111-
<111MH1'H 211111111111 IIIIIIIIV \1)}'I.1I.1~III1 11>111~ “(1111111111
1nIlllltllllh;111]1|I111;1'1.1(ll,\1.i111111‘11111IH|\11>1|lIJI|'[1.NV“
1)11Ilill'Ql'H\\'T1I111111ll'([‘.\1I1111\IlliiiHH111I1H|1J1f‘l|111'l11>1.111\
[1111!1,1J1I1J51111'11I11t11llll111111’111111\11I1t11111; \\1111Tl'1111’\1l1111
IlXt‘HU1\1114111*\1.111’\llllllHlI‘x. rum-11 IIIIIIIIIIHII. .111'11I11
[Lil'.‘.l11l.'1 1111111 11'24111115l1\\Il11|IJll.SJII1I1.H1\ .1 \lt‘1'1‘l‘2ldp1111
p1()11>111111r1111111\Iil'|11lllll'él1113||\11‘|L{1]ll‘()1[31111111lt'\1|\1.11*
1111' 1:1 11511111115 II1II (Iiiiiimiihh \\ I11] I1II~ 1I|111|Il' 1121111 1111x1-
U1M(‘l\.il1h|1\, 11151111111 \1iI1I \11'11 \'1]I'I.|HII]1\H1 1111' \lll1111*
\t.11(‘11>1l1>1l\11111111tix11l1](1.1\}llllll1'11’ll 1]!!1|1| .111l1 *1'll‘.11\
[1)111111' i1]l(1 l)1.1\[l(1 \LiggI-xl .I ['1IH||'|11’\’ m DJ 1l‘tll1lll1
1]1\l1il’\‘, .\11I1'I1:~III.111-\1.111-11)]11xIII'1‘I1I1IIIL11II lll1l1'(.'111<t‘11
1i) IIIIIH'IIH'III 111mm: \'.II‘IIIII.~ ‘1“'i’1\ 111131‘111111 \II1JIII.» 111'
11i\i:111;11 >1Il‘.ll'> \11-11 III1qIII1w1I111I'1'II11 \‘A\1\\i|11:'\11.11).
NNIC‘ ItNlt, 12111111 1:51”: :III11 HIM} 111' iII1'i11111 1)\'111|.IH/
I‘I‘1,‘1\ l‘11111;1\1-\Izliiiiifwh'niii 1H 111‘7111’

11w K11I'I'(?1IIII}'I11‘,\ ix IIIIIIIIJII l1) 1III\'1* 1)1'(‘|l 1(‘l11)[11(1111‘-'
[['.l]].\])111'1t‘<111111111~])]1‘\'t‘]l]\l‘11111L111111111L'|1It‘\.i1.I.lL1ll.lll
(11-11II‘III.IIIIIII [\1‘1‘ lir'lmxi, 1111\11111I1M1‘11 |1]t‘1llll11.l[li|]11i1
1111' ENE \_\'l111t1'11!, '1111' NXU‘ \1]t‘.11\1}l.l\ 1J1 PtLLHi‘tH
Sfl'lll111l't‘\[R(‘l‘ 1x111“),

~12 WI‘LS'I‘ERN GNI‘ZISSI‘ZS (KOTIM GNICISSl-LS)

.-\II 1‘111‘11' liminiinihm'nial ('\I,‘l|1 ISIIIII1>IIIIIIIIII [Il'tl171L11t'11
[111' gm-iwit 1:11)]‘11, (ildllullll‘ 1‘1ILIK‘NIIDH<,1]1](III\ \\I-I'1- .II—
1‘11nt‘d during [1I1\ liinifnulig mun; [111' [Illlll‘lLII
{MSL‘lllbldm‘x illl1ll{1{‘2

~11111IIIIIIIIL' 1 qilaI'I/ 1 111111111 . pldgimlmv 1 IIIIII1III1‘IIhIII‘.
11\’})I'I\'I1I1'III- I 11]1>])\II,11' K 1t'1f1NILH + lilisuiuilmi- ' IIIIIH‘I/

'1'111151‘ 111(1ILI111' 11ml Ihv IIII-[III'IIIIII'IhII 1(‘Il1])1’l1lllll'1‘\ 1-\»
(P111111 711111: in IHLk\ III‘I:\1'III1\. I'\]I1N'11: 1111111 (111.111‘\I~
pi'mliiiwi gluinil'u lt'.\llJ]t'\ iII (“LIN/lI1L'1(1\}).111|11 ”111“
‘I‘1lt‘ Htlhq gm'fimsiix “([5 \lJl)1llI]17ll]]1.,l1 (\1'1‘
113111111311 .1ll11 1>Iht‘]\. 11181}; Km; 1118b). [)13111111IE1111II]
111111;1\1l'(111)(‘11111111111[JK‘IIL1HPl'lldllLL‘l\(IL]111(|1I'l‘tl]r]]1)r'[1l
1'1I111.< 111' qiiigisxiisiix- 15111612.?3111231 1214, 11:1» IIIm-li \ptu 1’11
linuu iiiwlln-I'I; paII' rIt xii, 3171-1 1")“ ix’ i]‘.TL'I])1’I,'iL'(1 m I1I1‘
I\\'U11Hl1!51)1élll1>1|L11HV>lll)\t‘1[ll('l]l1\ I'1Il.ll(‘11. HIIII/miml
I1‘1'I1IIII1'IranxpuI'I:I:1'11IIIp.‘IIIiI:1:lI11i>11:]11inu1111’1.-11:r‘1:I1u->
ellmu-j and it ix [)I‘Iilmhli- [11:11 I111- KIII'I' (:lWlIPJI’X \\.'i\'

III1I'1I'I1lI'IIII11~}|II‘\1'111\'1‘11|2I‘,1.1‘,11II‘V'1111I‘,
71111‘\I‘111\1>1|1111’IL‘1H\},!111>['[II\I11|11£111|11III'H|\11'1‘1‘11‘1111-4

\.\\\' 11’13 I \1111‘.‘-|1 IIII I11: 141-111111:I1.I1 IILIII .llli111'lbx
\I"1I!1|]\\‘.1'I(‘{3111(1l1ll‘11I1I1IVH1'_“I.111:11111‘111('(1(|11|]1111'1'1|1I|1
I‘\(‘ll1 I/I‘II'I'IIQ'I 11 .11)II'-,z I'i I1'Il‘11t1'\]. 1111' 1171(1> 1111'11'
\,\.I\1'11‘I‘I';111~1>l 11‘xx 11I111| 1111<III III'III I)1IIIIL;1' .II IIIII111-I';1I1-
.111'.11l‘\ 111 I111 851". |\1‘1' 111111 1-1 11>nI\.I.I1 1lHI'.|111III\_ 1 1141111-
‘13 l11111('\l'l,1111‘("1l1(1[|[!(|1.111(1I1|\1I11(1\J|1ll|1‘i(‘N\'\\'. III
IIII11I 1111 .11111111131“(1(‘l11‘1'5\1131|lilfi‘ll 1‘1I1III111‘.’ .\ 1(1'1II11‘11
lllililil \IIIIII1II'I‘\ IlH‘ Imimi'ii 111111~1 .\l /.11|1l“~ (-4.1. 1‘13
.11111. 11>~.I.'\I.I1 I‘I-IliliiiLz. _I\III1 [11131.1] 111111111IIH I1§III'IIII
[)111'I. ‘1:1IIII1'1111HIlXIlil'IIl,1\H1111”! \[Hilllll'l‘NJlit‘11]l‘\\\-- 11:
\,\\\'*|11‘11111114_‘ ~1I1I1I /I1(1(‘\ \1'IIJ\\|1I'11111l"“l|11H'-Jl1’1|111111131
1\)l'[1l1l11(1[1111\11111‘111 1III~IIILIII 111.111'11111|t'\1'/(|1]l'§‘11‘

I11! 1n1111'11 |1\(‘1l11171il( 11'»1|1< xviiis -\ 11m, Lit-Jill“1||<[Ill]l|Hi‘
l)111‘«ll1 [”11111111'11 rhr- 1|(I1111)11‘Hl|l' .III11 1IIHIII(' ):.II'I1L[I)1(111
1111,!I11\ 1111(1 I1I1- 1111111x111l'dl] 1:1 K—tt‘lilximi‘ Y\'I\\.1]I|l‘1111[;1
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4 Structure and I'I'ICUiIIIUI‘phiSlH

1.1 KORR COMPLEX

'1'1II'1-.II]iII<I [1'1 [H111I11ll'lll1d1 l‘\(1)1 11)] \HI [1'1111l1l'11 III
1111\L1H11 11111111111'11I111 (II.|]\1‘Q]|I’1\\II 1111)|11 Himgiimiii
1]]1]](‘1Ii1clh\t‘l1]1)1111§1'\(111111111!) Ilu Ql11‘|~\]1 111111“ ][1(111111‘I
k‘IJHiII‘ 1 ([11:121/ - '\\111II ]|1|1.l.11"11111ir211l1' iliilllIl'111‘fl
111l1pwlt11‘ ~ IIIIIIIH ‘ 1;.111111.<111MI11‘U1'11J111'V .1:Ir[ 11'11H1111‘J‘I

~ III ”1111111, + unipliiir ~ \\111'14'|1.‘111| + JIIJH’.’ ,11111111111’1111I A
1111Illl1t‘ 1 [11.11311’11'1‘

Thrw Iminpui‘n-IIIx \mugwr .III \111111111JII1111‘ 1.1111»
lllt‘lill'lH’1'111li‘xll1 \\J111 1’ I121) III l'\(l\\ 111 'I 1\'1I1II'~ .ll‘l1r1
11,‘]lll]!'1‘.1111lt‘\11'\\11].HI‘I1HILH1111‘17(11\llllIJI'HVV‘III'nl'lil 21111
1]) 1’5I111\III].1H171 11.1111. 1111131

.\1]|1]'I|1L“111.\\I'|1II|[H1I)1[[11t1\,\1|\11\1‘-‘\111lI1|1I1\{1\131l.11'l‘_"
mu I111I111'I'HI1'11' I1»\\;II‘11> 111111 1\|1I1‘1111111111.1111111.11”!\HIH’
IIiI1' (IL’I \1111IIII 1111‘ KIII'I (T1II'I'I])11‘\ 1111111 1\|.l1 II1111-
<111MH1'H 211111111111 IIIIIIIIV \1)}'I.1I.1~III1 11>111~ “(1111111111
1nIlllltllllh;111]1|I111;1'1.1(ll,\1.i111111‘11111IH|\11>1|lIJI|'[1.NV“
1)11Ilill'Ql'H\\'T1I111111ll'([‘.\1I1111\IlliiiHH111I1H|1J1f‘l|111'l11>1.111\
[1111!1,1J1I1J51111'11I11t11llll111111’111111\11I1t11111; \\1111Tl'1111’\1l1111
IlXt‘HU1\1114111*\1.111’\llllllHlI‘x. rum-11 IIIIIIIIIIHII. .111'11I11
[Lil'.‘.l11l.'1 1111111 11'24111115l1\\Il11|IJll.SJII1I1.H1\ .1 \lt‘1'1‘l‘2ldp1111
p1()11>111111r1111111\Iil'|11lllll'él1113||\11‘|L{1]ll‘()1[31111111lt'\1|\1.11*
1111' 1:1 11511111115 II1II (Iiiiiimiihh \\ I11] I1II~ 1I|111|Il' 1121111 1111x1-
U1M(‘l\.il1h|1\, 11151111111 \1iI1I \11'11 \'1]I'I.|HII]1\H1 1111' \lll1111*
\t.11(‘11>1l1>1l\11111111tix11l1](1.1\}llllll1'11’ll 1]!!1|1| .111l1 *1'll‘.11\
[1)111111' i1]l(1 l)1.1\[l(1 \LiggI-xl .I ['1IH||'|11’\’ m DJ 1l‘tll1lll1
1]1\l1il’\‘, .\11I1'I1:~III.111-\1.111-11)]11xIII'1‘I1I1IIIL11II lll1l1'(.'111<t‘11
1i) IIIIIH'IIH'III 111mm: \'.II‘IIIII.~ ‘1“'i’1\ 111131‘111111 \II1JIII.» 111'
11i\i:111;11 >1Il‘.ll'> \11-11 III1qIII1w1I111I'1'II11 \‘A\1\\i|11:'\11.11).
NNIC‘ ItNlt, 12111111 1:51”: :III11 HIM} 111' iII1'i11111 1)\'111|.IH/
I‘I‘1,‘1\ l‘11111;1\1-\Izliiiiifwh'niii 1H 111‘7111’

11w K11I'I'(?1IIII}'I11‘,\ ix IIIIIIIIJII l1) 1III\'1* 1)1'(‘|l 1(‘l11)[11(1111‘-'
[['.l]].\])111'1t‘<111111111~])]1‘\'t‘]l]\l‘11111L111111111L'|1It‘\.i1.I.lL1ll.lll
(11-11II‘III.IIIIIII [\1‘1‘ lir'lmxi, 1111\11111I1M1‘11 |1]t‘1llll11.l[li|]11i1
1111' ENE \_\'l111t1'11!, '1111' NXU‘ \1]t‘.11\1}l.l\ 1J1 PtLLHi‘tH
Sfl'lll111l't‘\[R(‘l‘ 1x111“),

~12 WI‘LS'I‘ERN GNI‘ZISSI‘ZS (KOTIM GNICISSl-LS)

.-\II 1‘111‘11' liminiinihm'nial ('\I,‘l|1 ISIIIII1>IIIIIIIIII [Il'tl171L11t'11
[111' gm-iwit 1:11)]‘11, (ildllullll‘ 1‘1ILIK‘NIIDH<,1]1](III\ \\I-I'1- .II—
1‘11nt‘d during [1I1\ liinifnulig mun; [111' [Illlll‘lLII
{MSL‘lllbldm‘x illl1ll{1{‘2

~11111IIIIIIIIL' 1 qilaI'I/ 1 111111111 . pldgimlmv 1 IIIIII1III1‘IIhIII‘.
11\’})I'I\'I1I1'III- I 11]1>])\II,11' K 1t'1f1NILH + lilisuiuilmi- ' IIIIIH‘I/

'1'111151‘ 111(1ILI111' 11ml Ihv IIII-[III'IIIIII'IhII 1(‘Il1])1’l1lllll'1‘\ 1-\»
(P111111 711111: in IHLk\ III‘I:\1'III1\. I'\]I1N'11: 1111111 (111.111‘\I~
pi'mliiiwi gluinil'u lt'.\llJ]t'\ iII (“LIN/lI1L'1(1\}).111|11 ”111“
‘I‘1lt‘ Htlhq gm'fimsiix “([5 \lJl)1llI]17ll]]1.,l1 (\1'1‘
113111111311 .1ll11 1>Iht‘]\. 11181}; Km; 1118b). [)13111111IE1111II]
111111;1\1l'(111)(‘11111111111[JK‘IIL1HPl'lldllLL‘l\(IL]111(|1I'l‘tl]r]]1)r'[1l
1'1I111.< 111' qiiigisxiisiix- 15111612.?3111231 1214, 11:1» IIIm-li \ptu 1’11
linuu iiiwlln-I'I; paII' rIt xii, 3171-1 1")“ ix’ i]‘.TL'I])1’I,'iL'(1 m I1I1‘
I\\'U11Hl1!51)1élll1>1|L11HV>lll)\t‘1[ll('l]l1\ I'1Il.ll(‘11. HIIII/miml
I1‘1'I1IIII1'IranxpuI'I:I:1'11IIIp.‘IIIiI:1:lI11i>11:]11inu1111’1.-11:r‘1:I1u->
ellmu-j and it ix [)I‘Iilmhli- [11:11 I111- KIII'I' (:lWlIPJI’X \\.'i\'

III1I'1I'I1lI'IIII11~}|II‘\1'111\'1‘11|2I‘,1.1‘,11II‘V'1111I‘,
71111‘\I‘111\1>1|1111’IL‘1H\},!111>['[II\I11|11£111|11III'H|\11'1‘1‘11‘1111-4

\.\\\' 11’13 I \1111‘.‘-|1 IIII I11: 141-111111:I1.I1 IILIII .llli111'lbx
\I"1I!1|]\\‘.1'I(‘{3111(1l1ll‘11I1I1IVH1'_“I.111:11111‘111('(1(|11|]1111'1'1|1I|1
I‘\(‘ll1 I/I‘II'I'IIQ'I 11 .11)II'-,z I'i I1'Il‘11t1'\]. 1111' 1171(1> 1111'11'
\,\.I\1'11‘I‘I';111~1>l 11‘xx 11I111| 1111<III III'III I)1IIIIL;1' .II IIIII111-I';1I1-
.111'.11l‘\ 111 I111 851". |\1‘1' 111111 1-1 11>nI\.I.I1 1lHI'.|111III\_ 1 1141111-
‘13 l11111('\l'l,1111‘("1l1(1[|[!(|1.111(1I1|\1I11(1\J|1ll|1‘i(‘N\'\\'. III
IIII11I 1111 .11111111131“(1(‘l11‘1'5\1131|lilfi‘ll 1‘1I1III111‘.’ .\ 1(1'1II11‘11
lllililil \IIIIII1II'I‘\ IlH‘ Imimi'ii 111111~1 .\l /.11|1l“~ (-4.1. 1‘13
.11111. 11>~.I.'\I.I1 I‘I-IliliiiLz. _I\III1 [11131.1] 111111111IIH I1§III'IIII
[)111'I. ‘1:1IIII1'1111HIlXIlil'IIl,1\H1111”! \[Hilllll'l‘NJlit‘11]l‘\\\-- 11:
\,\\\'*|11‘11111114_‘ ~1I1I1I /I1(1(‘\ \1'IIJ\\|1I'11111l"“l|11H'-Jl1’1|111111131
1\)l'[1l1l11(1[1111\11111‘111 1III~IIILIII 111.111'11111|t'\1'/(|1]l'§‘11‘

I11! 1n1111'11 |1\(‘1l11171il( 11'»1|1< xviiis -\ 11m, Lit-Jill“1||<[Ill]l|Hi‘
l)111‘«ll1 [”11111111'11 rhr- 1|(I1111)11‘Hl|l' .III11 1IIHIII(' ):.II'I1L[I)1(111
1111,!I11\ 1111(1 I1I1- 1111111x111l'dl] 1:1 K—tt‘lilximi‘ Y\'I\\.1]I|l‘1111[;1
III.I\ 1111'11'IH'I‘H111L1117|L11114l1VJ1‘111N'IITEI' '1‘111'11111111ll11IlIN
l1ll.ll111\1l1 1111J111\11('111H‘11 1i‘.‘1llli11'1/ 1U1I11l111$|1i1| I;I.IIII\
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4 Structure and I'I'ICUiIIIUI‘phiSlH

1.1 KORR COMPLEX

'1'1II'1-.II]iII<I [1'1 [H111I11ll'lll1d1 l‘\(1)1 11)] \HI [1'1111l1l'11 III
1111\L1H11 11111111111'11I111 (II.|]\1‘Q]|I’1\\II 1111)|11 Himgiimiii
1]]1]](‘1Ii1clh\t‘l1]1)1111§1'\(111111111!) Ilu Ql11‘|~\]1 111111“ ][1(111111‘I
k‘IJHiII‘ 1 ([11:121/ - '\\111II ]|1|1.l.11"11111ir211l1' iliilllIl'111‘fl
111l1pwlt11‘ ~ IIIIIIIH ‘ 1;.111111.<111MI11‘U1'11J111'V .1:Ir[ 11'11H1111‘J‘I

~ III ”1111111, + unipliiir ~ \\111'14'|1.‘111| + JIIJH’.’ ,11111111111’1111I A
1111Illl1t‘ 1 [11.11311’11'1‘

Thrw Iminpui‘n-IIIx \mugwr .III \111111111JII1111‘ 1.1111»
lllt‘lill'lH’1'111li‘xll1 \\J111 1’ I121) III l'\(l\\ 111 'I 1\'1I1II'~ .ll‘l1r1
11,‘]lll]!'1‘.1111lt‘\11'\\11].HI‘I1HILH1111‘17(11\llllIJI'HVV‘III'nl'lil 21111
1]) 1’5I111\III].1H171 11.1111. 1111131

.\1]|1]'I|1L“111.\\I'|1II|[H1I)1[[11t1\,\1|\11\1‘-‘\111lI1|1I1\{1\131l.11'l‘_"
mu I111I111'I'HI1'11' I1»\\;II‘11> 111111 1\|1I1‘1111111111.1111111.11”!\HIH’
IIiI1' (IL’I \1111IIII 1111‘ KIII'I (T1II'I'I])11‘\ 1111111 1\|.l1 II1111-
<111MH1'H 211111111111 IIIIIIIIV \1)}'I.1I.1~III1 11>111~ “(1111111111
1nIlllltllllh;111]1|I111;1'1.1(ll,\1.i111111‘11111IH|\11>1|lIJI|'[1.NV“
1)11Ilill'Ql'H\\'T1I111111ll'([‘.\1I1111\IlliiiHH111I1H|1J1f‘l|111'l11>1.111\
[1111!1,1J1I1J51111'11I11t11llll111111’111111\11I1t11111; \\1111Tl'1111’\1l1111
IlXt‘HU1\1114111*\1.111’\llllllHlI‘x. rum-11 IIIIIIIIIIHII. .111'11I11
[Lil'.‘.l11l.'1 1111111 11'24111115l1\\Il11|IJll.SJII1I1.H1\ .1 \lt‘1'1‘l‘2ldp1111
p1()11>111111r1111111\Iil'|11lllll'él1113||\11‘|L{1]ll‘()1[31111111lt'\1|\1.11*
1111' 1:1 11511111115 II1II (Iiiiiimiihh \\ I11] I1II~ 1I|111|Il' 1121111 1111x1-
U1M(‘l\.il1h|1\, 11151111111 \1iI1I \11'11 \'1]I'I.|HII]1\H1 1111' \lll1111*
\t.11(‘11>1l1>1l\11111111tix11l1](1.1\}llllll1'11’ll 1]!!1|1| .111l1 *1'll‘.11\
[1)111111' i1]l(1 l)1.1\[l(1 \LiggI-xl .I ['1IH||'|11’\’ m DJ 1l‘tll1lll1
1]1\l1il’\‘, .\11I1'I1:~III.111-\1.111-11)]11xIII'1‘I1I1IIIL11II lll1l1'(.'111<t‘11
1i) IIIIIH'IIH'III 111mm: \'.II‘IIIII.~ ‘1“'i’1\ 111131‘111111 \II1JIII.» 111'
11i\i:111;11 >1Il‘.ll'> \11-11 III1qIII1w1I111I'1'II11 \‘A\1\\i|11:'\11.11).
NNIC‘ ItNlt, 12111111 1:51”: :III11 HIM} 111' iII1'i11111 1)\'111|.IH/
I‘I‘1,‘1\ l‘11111;1\1-\Izliiiiifwh'niii 1H 111‘7111’

11w K11I'I'(?1IIII}'I11‘,\ ix IIIIIIIIJII l1) 1III\'1* 1)1'(‘|l 1(‘l11)[11(1111‘-'
[['.l]].\])111'1t‘<111111111~])]1‘\'t‘]l]\l‘11111L111111111L'|1It‘\.i1.I.lL1ll.lll
(11-11II‘III.IIIIIII [\1‘1‘ lir'lmxi, 1111\11111I1M1‘11 |1]t‘1llll11.l[li|]11i1
1111' ENE \_\'l111t1'11!, '1111' NXU‘ \1]t‘.11\1}l.l\ 1J1 PtLLHi‘tH
Sfl'lll111l't‘\[R(‘l‘ 1x111“),

~12 WI‘LS'I‘ERN GNI‘ZISSI‘ZS (KOTIM GNICISSl-LS)

.-\II 1‘111‘11' liminiinihm'nial ('\I,‘l|1 ISIIIII1>IIIIIIIIII [Il'tl171L11t'11
[111' gm-iwit 1:11)]‘11, (ildllullll‘ 1‘1ILIK‘NIIDH<,1]1](III\ \\I-I'1- .II—
1‘11nt‘d during [1I1\ liinifnulig mun; [111' [Illlll‘lLII
{MSL‘lllbldm‘x illl1ll{1{‘2

~11111IIIIIIIIL' 1 qilaI'I/ 1 111111111 . pldgimlmv 1 IIIIII1III1‘IIhIII‘.
11\’})I'I\'I1I1'III- I 11]1>])\II,11' K 1t'1f1NILH + lilisuiuilmi- ' IIIIIH‘I/

'1'111151‘ 111(1ILI111' 11ml Ihv IIII-[III'IIIIII'IhII 1(‘Il1])1’l1lllll'1‘\ 1-\»
(P111111 711111: in IHLk\ III‘I:\1'III1\. I'\]I1N'11: 1111111 (111.111‘\I~
pi'mliiiwi gluinil'u lt'.\llJ]t'\ iII (“LIN/lI1L'1(1\}).111|11 ”111“
‘I‘1lt‘ Htlhq gm'fimsiix “([5 \lJl)1llI]17ll]]1.,l1 (\1'1‘
113111111311 .1ll11 1>Iht‘]\. 11181}; Km; 1118b). [)13111111IE1111II]
111111;1\1l'(111)(‘11111111111[JK‘IIL1HPl'lldllLL‘l\(IL]111(|1I'l‘tl]r]]1)r'[1l
1'1I111.< 111' qiiigisxiisiix- 15111612.?3111231 1214, 11:1» IIIm-li \ptu 1’11
linuu iiiwlln-I'I; paII' rIt xii, 3171-1 1")“ ix’ i]‘.TL'I])1’I,'iL'(1 m I1I1‘
I\\'U11Hl1!51)1élll1>1|L11HV>lll)\t‘1[ll('l]l1\ I'1Il.ll(‘11. HIIII/miml
I1‘1'I1IIII1'IranxpuI'I:I:1'11IIIp.‘IIIiI:1:lI11i>11:]11inu1111’1.-11:r‘1:I1u->
ellmu-j and it ix [)I‘Iilmhli- [11:11 I111- KIII'I' (:lWlIPJI’X \\.'i\'

III1I'1I'I1lI'IIII11~}|II‘\1'111\'1‘11|2I‘,1.1‘,11II‘V'1111I‘,
71111‘\I‘111\1>1|1111’IL‘1H\},!111>['[II\I11|11£111|11III'H|\11'1‘1‘11‘1111-4

\.\\\' 11’13 I \1111‘.‘-|1 IIII I11: 141-111111:I1.I1 IILIII .llli111'lbx
\I"1I!1|]\\‘.1'I(‘{3111(1l1ll‘11I1I1IVH1'_“I.111:11111‘111('(1(|11|]1111'1'1|1I|1
I‘\(‘ll1 I/I‘II'I'IIQ'I 11 .11)II'-,z I'i I1'Il‘11t1'\]. 1111' 1171(1> 1111'11'
\,\.I\1'11‘I‘I';111~1>l 11‘xx 11I111| 1111<III III'III I)1IIIIL;1' .II IIIII111-I';1I1-
.111'.11l‘\ 111 I111 851". |\1‘1' 111111 1-1 11>nI\.I.I1 1lHI'.|111III\_ 1 1141111-
‘13 l11111('\l'l,1111‘("1l1(1[|[!(|1.111(1I1|\1I11(1\J|1ll|1‘i(‘N\'\\'. III
IIII11I 1111 .11111111131“(1(‘l11‘1'5\1131|lilfi‘ll 1‘1I1III111‘.’ .\ 1(1'1II11‘11
lllililil \IIIIII1II'I‘\ IlH‘ Imimi'ii 111111~1 .\l /.11|1l“~ (-4.1. 1‘13
.11111. 11>~.I.'\I.I1 I‘I-IliliiiLz. _I\III1 [11131.1] 111111111IIH I1§III'IIII
[)111'I. ‘1:1IIII1'1111HIlXIlil'IIl,1\H1111”! \[Hilllll'l‘NJlit‘11]l‘\\\-- 11:
\,\\\'*|11‘11111114_‘ ~1I1I1I /I1(1(‘\ \1'IIJ\\|1I'11111l"“l|11H'-Jl1’1|111111131
1\)l'[1l1l11(1[1111\11111‘111 1III~IIILIII 111.111'11111|t'\1'/(|1]l'§‘11‘

I11! 1n1111'11 |1\(‘1l11171il( 11'»1|1< xviiis -\ 11m, Lit-Jill“1||<[Ill]l|Hi‘
l)111‘«ll1 [”11111111'11 rhr- 1|(I1111)11‘Hl|l' .III11 1IIHIII(' ):.II'I1L[I)1(111
1111,!I11\ 1111(1 I1I1- 1111111x111l'dl] 1:1 K—tt‘lilximi‘ Y\'I\\.1]I|l‘1111[;1
III.I\ 1111'11'IH'I‘H111L1117|L11114l1VJ1‘111N'IITEI' '1‘111'11111111ll11IlIN
l1ll.ll111\1l1 1111J111\11('111H‘11 1i‘.‘1llli11'1/ 1U1I11l111$|1i1| I;I.IIII\
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4 Structure and I'I'ICUiIIIUI‘phiSlH

1.1 KORR COMPLEX

'1'1II'1-.II]iII<I [1'1 [H111I11ll'lll1d1 l‘\(1)1 11)] \HI [1'1111l1l'11 III
1111\L1H11 11111111111'11I111 (II.|]\1‘Q]|I’1\\II 1111)|11 Himgiimiii
1]]1]](‘1Ii1clh\t‘l1]1)1111§1'\(111111111!) Ilu Ql11‘|~\]1 111111“ ][1(111111‘I
k‘IJHiII‘ 1 ([11:121/ - '\\111II ]|1|1.l.11"11111ir211l1' iliilllIl'111‘fl
111l1pwlt11‘ ~ IIIIIIIH ‘ 1;.111111.<111MI11‘U1'11J111'V .1:Ir[ 11'11H1111‘J‘I

~ III ”1111111, + unipliiir ~ \\111'14'|1.‘111| + JIIJH’.’ ,11111111111’1111I A
1111Illl1t‘ 1 [11.11311’11'1‘

Thrw Iminpui‘n-IIIx \mugwr .III \111111111JII1111‘ 1.1111»
lllt‘lill'lH’1'111li‘xll1 \\J111 1’ I121) III l'\(l\\ 111 'I 1\'1I1II'~ .ll‘l1r1
11,‘]lll]!'1‘.1111lt‘\11'\\11].HI‘I1HILH1111‘17(11\llllIJI'HVV‘III'nl'lil 21111
1]) 1’5I111\III].1H171 11.1111. 1111131

.\1]|1]'I|1L“111.\\I'|1II|[H1I)1[[11t1\,\1|\11\1‘-‘\111lI1|1I1\{1\131l.11'l‘_"
mu I111I111'I'HI1'11' I1»\\;II‘11> 111111 1\|1I1‘1111111111.1111111.11”!\HIH’
IIiI1' (IL’I \1111IIII 1111‘ KIII'I (T1II'I'I])11‘\ 1111111 1\|.l1 II1111-
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11:.1} In HIM‘ m 1}“ I'LIMLVHIJIH’xxmHILMI \}1<lllillv_‘..\~ a
vh In! Ilnx I‘.- 1:1 1hr l\vl'1m[§nv1~w~ ‘iK‘llt‘IAHY imm-
m "I’ «mm .Hn] .1 r: EVL‘NVIIJE .\'A\V\\V ~t1ll~w ‘1 lumr “w

l)l%~.‘*l]:.ll.lL‘(li‘1!l \l!"H'.HKI'\ 1m [mlr 1hr 11mm! \'\'I'7
Htlnllli‘: \I’HAI «‘HHI H14] 11H \\I\VI|H Hm]; “luv T.|H]'<

Tll’fllilfl‘; 1 \l IN \'I . AIM lwri/wnml iwin'x

I "» SL‘B\‘(’)I,C,I\.\'IC SEDIMENTARY ROCKS

'llhtWt' HHL\ .llt‘ HUI Imldul. H<>\‘.1’\15 Lh: H IILULTHIJ

PMHHIJUHHH Ht 1hr \1:1ik|'Tl.1iIIIHtlt‘HI|Ildllc||('\.i{flil-
l1!>]])‘.' I]|.1|Lll I.1lJ]l\ HlmlmL: NH (13“ l. l}1i\1\l<rll-
I'llmu! M IVQIHILI] sympha] [1.1m I\§H|1\H\ rut }",n<*r::\
(mIInh-mm! n-pM'Ixx nlmh >114m \Jn; (. h.1|bl )id\l[1d\' 1hr-
HHHI'I’V‘INYILII"‘Ifdlll‘lhll1,\l|/.H(Il.l}1('1]llt'llllilléiX‘V.
'IVIII‘ {Emir Inmimu (llrl' LLHIIHQ 1hr \].IiLnIm ttlllll‘lrlirll,
«mm-Nut \IJ‘IRHFI‘I. h‘liwrl).H.iH<']!II:1\1‘lI1ILillihlli
ILhIl'Ill KVIHJ i(lx-1mlimi b} Illt‘\jl'(r}3h‘.\'|l..1{<HJ'\'(‘\'

\H ']H‘ \[‘(]ilHl‘[1l.H\ 1m 1m .H'.‘ Hlllm'hmlwl[JIIIHL‘IL

1.1 CEBU ‘OIC VOLCANIC ROCKS

HUM] Thl’ \ut‘ThWH‘H .HUI lutxtz‘l‘n \UIt .tlliz l’ruvmu'S ‘u‘t'

t'xxt'mialh Innivtulrmw], :\~it' \ilit‘M [H‘1u1~ \Xl‘i. palllllv]

fl) nmjnt‘. LIH‘. mm] mum-x in [hr mrt‘umuphiu “mks.
KHIAI Sllivld 1111t ,\\\\I plxmllt‘
Swh‘m {i‘lgllll'+l<ll$1£jltiHL§ H mrrln‘x L1 buumlmsg RH!

It: (lu' AuH‘un'm RHI

[.11111. \Rxlhmit .llll‘.l[\ (In [My \1.11'~_lhil Shin-M \\.1\ run-
Innllml In lix~LJx<‘\llt‘I1(li1)Lt .\V\\V AIIII N}? H'll‘ .\\\ h'Jl.’
{11H pn‘xuumhlx H'Hm I< lht- V\H/‘l (vmhrn \ll'lHlllI'l‘S in
lhl‘ lIIHII'IhHlLt \nlimn 1mm. mklm‘ 'l'hv \IC mr‘
Imelx 1hr lung ‘l\i\ ml [he \Iinu‘m' ,\l.ulj lingul'm
p].m.m m \wH .l\ Lin, Ia'uinuAl mud n! rhv .\Im1nl
kt‘lnll _\\.m||n*m \ (:«hmm Prmimm m Lin; wuth.
'[Uuu-(lu‘r (11m might lt‘llll'l'H a h|t1c'ldlnx-11r.ll wl wl'
HIAIIHLHH‘III’I Il‘lt [HUN [I'LIH'L] 1H Vllt' Xlilltrnt' l'n‘lup

Illl’HI nl rlu Rm Huh-m.
lumllx l(HHI'IHIMFLHH‘HHN with HIV \1l1:_u|i1i[\‘ In Ilu:

N\\ l‘mumm 1Llhllll‘l 7hr Vl't'll([ n! Ihr tun \‘}|il‘l(|\ \xilh
minm Llulhln'ntlim;l‘flcml.\'Il.'lll«'l,*‘1\1«,‘ll§. Mulls urn-
}1.xl'.‘Hr-1Ixut nm'ynl MILIV H'uvgnixt-(l In E}1l'\\l'\l \xlxix'hu‘ll-
Huh [hr wmhwm Mud m luxkx- lmkmm (IVigm'v l'l,
\nmlm'lv Tht I‘llt‘ Mulh in [hr Mnmlm H'hirhl mmxh‘
}J.:I.(Ht‘l lllc,‘ HIKIH Hvulrx

\il [hr \ulmnn 1m Lx .m- Hmm-Lumuplum’d Allhuuu'h
w I :ImLu’x l.(|t in- _1m| lllliilltfflh‘ Altrmtlun ul' ulmm ,1“-
\~. lmpr’rxni (ul: ilt‘ 2;I<\\\l}1 iv plvnlmwl In IJc' (ML [(1 Lil‘
(ULHIHQ u’z'ul,1m|\mrrr {I'm H‘Hlpc‘l'dllllvi uhrnan [}u- it]-
.hH-Qm Alh‘mHnIl l‘tuuliull mm, Mr high lrlllprldLIJI‘l‘ (\x‘r

(Ilmhlm. HMO).
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111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
11111 ~111HIIl-\\1'\I 11.1111 11] 1111' I\'];11'\'.'1I)11 51111111] i.\ [IMIKKIVt'
1.1111111. :1111I[111111'11'—111111[1'1I.1111]111118I1.1s]1r1l1'1111.‘1];1.<[111.1112
\111111'. k411111I.'11'I\ [Il1' 111.111fJI11111'1I‘1r. 1111'1111111_{I‘11I]s 111 [111: K1111
.11'1'.‘1 is I111:1|I\' 111.=1<\i\'1' .1111] 111' 13111121] p1111111|i.'1](;1.\' ‘I1I;11L
1411111111”).

3.11 FOSSILS

"H111K.11'11|11111111141111111'11111;1111x.1\';11'i111|1111M]11551'111I1];1§111
1( ']1.1111111' "1] .1111] 11111111111] \1‘11111] ix l11'1.-~11111 1111]11' .\I;11I\'111'1;1
II11‘111.1|11111 I1'11111 1I11- 1111mm 11l' II11' I\'r11'11]i I)1.'.~:1'1'1. This
111;11111'1.1| 1111111] I111 111]]1'111'1] .1111] <11I1'] 1‘11111'1' 111 1111111l
\'1~'11111§.1 .\I.Il'.\‘.I]J]I 111 \11111 111 .\.11111|11.

"1.7- GEMS'I'ONES

1'1'1‘1‘11111'11111]11]11.<;11'111111111111111 111.1]I‘1]111111'1'111'I.1>'111"1|1.1[111si(\'
:11I1.1111r11111111131111141111111'\I;11'.<:1I111$I1i1..1]1] U11I111'I1111nl1»
I\' 1111I1\11I11.1] 11111111111 111115111111115111'1' 111"1111.1II\' >1111IIII1x‘s
111.111[)311111]1;1111111111'];1111]1111111‘11;1II_\ 11.11 I11''1]. "H11 1'1 I1111'
.1III11111qI‘1 [111-y I1;1\1' .111 :11I1'11111v1‘ yL'IInw-Qi‘wn 111I11111' |Ii11y
\«'1111]1] :1111111;11'11>I1.1\'1' 111; 11111111111;1I .J\ 1.111111 111.111.1111]. RH/
(1.'=‘.1/11'..""11".111'I 111.11.21.11 .11'1' \wi1I1'x‘111'1'111I 111 1111M 11]" (Ii1' K1111
(..11111;)I1'.\ .1111] 111‘1'z1 111:11111'1.1111111111111111 11I"II11'111|1I;1111'1'11I'
[I11'11\1'1I\111q \11111I\ >111]. I111]1\11I11.1I911111113:11‘1'11111N11111II111
I11~11111x11.|111‘1'1.] Ii1i'g1'11ix1111111xI1111111II1'111V1'Iy111111I1] I111 113111]
.13 .111 .1]11;1wi\1 . "I'I111111'121111111’1111 11111111111 11] I]111\\'11.<1111'11 K1111111
(Invisxm.11'1'411‘111114I} 11:11.;1111'1111'1] 1111c] 2111‘ :111 113.11} 11111111111-
1‘111I 11'1111sI111'11111 111111111; 111 1|11.-_\' I1.1\'1' 1111 1111111 p111111111;1].
N1111111111 g11111<1111111< .11'1- 111'115'1'111 111 I]111 11111111711151 ([1:511111'
1]11'111'11\1.'1111111] \:11'11111\ I1111'\'I. 1'111‘1.1111I11111.1111I I11111'11111I1111-
<111111's11111111'1]1.‘1111]\ 11:1]11'111-st1111111111IS11111I1II111‘1'.

r1.1"] [VIACNI'lSI'l'lC

.\I.1111111,\11111'1'i11s1'1111]11'111'1‘11I1111111I1iII1111111'111I1111;1I11'111111'I1
1]111~'11111]11\\.11»1 11.11111]"1I111‘1\].'11’~';1I1il SI111‘I1I. "]']111_\' 1111‘ 11111
1]11111111.11.1111'1'111111111111'\11I1111.

5 Economic geology

I’1'1N‘11111('x11]1111.'111111111]1|11.'111111111';1] 1111111111115 11ls]11111121)i.~‘
11111111111 111 \lI]:lII-SC.1I1' 111.11111].'11‘1111‘1.' 11]"11-1111'111 I)]111‘k5 .11
K1111 using I111'.1] 1‘i\1'1‘ 521111;], .1111] 111111111' (11.1.‘11‘1'1111g 11]]
111'1‘1’11:I.1\111‘ 111.11H1‘iz1] .11'1111111] .\I.'11'\'.'1]111 I131 1'11;11]s‘1111111. I11
1111' ];111111‘ 1.1m). 1I11' [1\'1‘1.11‘I;1.\li1'>. [11111114 [11.1111‘11' 1'1111~
x11I11];111.'1.I. .11‘1‘ 11;1\1I1' \1‘111‘k1;1‘.] I1111 :111' 1111111'1'1.1.11].\'l111111;(I111,
1111;1I11' 1.1111<1I111_\‘ 111'111]1111'.'1 1'111'1'5111'1111‘11 <111'Ii11'1‘. .1\It1‘1'~
11.111111 <1'1111'111~' 11] I11'111'1‘ 1‘11111I5111111' ;11'1 \1’11'I1'"'.sp11 11] .1111]
|1<11.".1II11I11\\ ()1]111'\11.\'1'II11'.111.1]1.1< .11111111in\1'111111\'11]"
1111I11~1111 1] 111111111I\ ()1] 11\11I111;1111111 1.x 1111'11111I1 1.1]«11111
11]11'1 1111111' >11I1111111.1111\11111151111I11'1\I1iI\1111;1.1111

$1.] AGGREGATE (1'0 INCLUDE ROADSTONE)

All 1I111 11111111? 1.1111 I]11\\-11l]]1\ .11'1' i1I1'.'1I .‘1ggi'1kgz1i1- >11IJI'('<'\'.
(311111] 1111.11'11' «111.11 1111]111I1' 1111‘ \1.‘1‘[I('.'l] \\;1II\ 111' (.1111
8111113'1111-1‘11'11 .\I:11~.1I111‘1; ImmIl I1]1>1‘L 1111:11111IS .11I11111'111 In
[I111 X111‘1I1 II111'1‘ 11‘;11I\' 11111'1I1 1'1] 1-11.111 ]);1111]11111 (I111
.\I.1i]\1111.‘11:1]111I11II1I11I111111I])\'1I11.'1|).1>'.1I1sunk 1431‘, "1813303
|I111'(.)I1111'1111: 1]11‘ \1'.11'111.'1.Iq1‘ 11]"\].11\;1I)11 HIli1']1I :11 Kumi
11111'K111111.'1111'I.11 H. 1]1~111'\1‘.1 111111 K1111] ]]1111111.'.\1‘11111'11J]
[In .\I III-11.111. 1 I1111n.1111111 .11‘1 .11511 .111 1.\'11I]11111 >111111'11 111.111-
141132.111, (111111] 1|11.111\ \111 x .11‘11 111151111 \\11~'1 111". [I111
\I.1iI\1111.I 111 .\].11\.1I>11 11.1111. 11111.1])]\ 11111) [I111 1'IiII I;11'1'>
1111.11 K11111111 .\].1}11:I.11|11'. .1111] 1111 [I113 51.11111 \Inlwx' 11]"11'11‘
K111‘11Ii ])11~1.111 1111mm, ,-\]1111‘11.111\'11“111111111111'.1g§_511.~q.1111;11‘11
11111 1111111111)"111.",=111 11] 1I11.1 K1111 (Tnmplux .1111] II11' 1111111131
.‘1.'«1"1‘(11.'.'1"111 13111111111 HI 1111' ~11111]1—\\ 151. BUIII 11111I111'I11' I1iII.\.1111I
111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
11111 ~111HIIl-\\1'\I 11.1111 11] 1111' I\'];11'\'.'1I)11 51111111] i.\ [IMIKKIVt'
1.1111111. :1111I[111111'11'—111111[1'1I.1111]111118I1.1s]1r1l1'1111.‘1];1.<[111.1112
\111111'. k411111I.'11'I\ [Il1' 111.111fJI11111'1I‘1r. 1111'1111111_{I‘11I]s 111 [111: K1111
.11'1'.‘1 is I111:1|I\' 111.=1<\i\'1' .1111] 111' 13111121] p1111111|i.'1](;1.\' ‘I1I;11L
1411111111”).

3.11 FOSSILS

"H111K.11'11|11111111141111111'11111;1111x.1\';11'i111|1111M]11551'111I1];1§111
1( ']1.1111111' "1] .1111] 11111111111] \1‘11111] ix l11'1.-~11111 1111]11' .\I;11I\'111'1;1
II11‘111.1|11111 I1'11111 1I11- 1111mm 11l' II11' I\'r11'11]i I)1.'.~:1'1'1. This
111;11111'1.1| 1111111] I111 111]]1'111'1] .1111] <11I1'] 1‘11111'1' 111 1111111l
\'1~'11111§.1 .\I.Il'.\‘.I]J]I 111 \11111 111 .\.11111|11.

"1.7- GEMS'I'ONES

1'1'1‘1‘11111'11111]11]11.<;11'111111111111111 111.1]I‘1]111111'1'111'I.1>'111"1|1.1[111si(\'
:11I1.1111r11111111131111141111111'\I;11'.<:1I111$I1i1..1]1] U11I111'I1111nl1»
I\' 1111I1\11I11.1] 11111111111 111115111111115111'1' 111"1111.1II\' >1111IIII1x‘s
111.111[)311111]1;1111111111'];1111]1111111‘11;1II_\ 11.11 I11''1]. "H11 1'1 I1111'
.1III11111qI‘1 [111-y I1;1\1' .111 :11I1'11111v1‘ yL'IInw-Qi‘wn 111I11111' |Ii11y
\«'1111]1] :1111111;11'11>I1.1\'1' 111; 11111111111;1I .J\ 1.111111 111.111.1111]. RH/
(1.'=‘.1/11'..""11".111'I 111.11.21.11 .11'1' \wi1I1'x‘111'1'111I 111 1111M 11]" (Ii1' K1111
(..11111;)I1'.\ .1111] 111‘1'z1 111:11111'1.1111111111111111 11I"II11'111|1I;1111'1'11I'
[I11'11\1'1I\111q \11111I\ >111]. I111]1\11I11.1I911111113:11‘1'11111N11111II111
I11~11111x11.|111‘1'1.] Ii1i'g1'11ix1111111xI1111111II1'111V1'Iy111111I1] I111 113111]
.13 .111 .1]11;1wi\1 . "I'I111111'121111111’1111 11111111111 11] I]111\\'11.<1111'11 K1111111
(Invisxm.11'1'411‘111114I} 11:11.;1111'1111'1] 1111c] 2111‘ :111 113.11} 11111111111-
1‘111I 11'1111sI111'11111 111111111; 111 1|11.-_\' I1.1\'1' 1111 1111111 p111111111;1].
N1111111111 g11111<1111111< .11'1- 111'115'1'111 111 I]111 11111111711151 ([1:511111'
1]11'111'11\1.'1111111] \:11'11111\ I1111'\'I. 1'111‘1.1111I11111.1111I I11111'11111I1111-
<111111's11111111'1]1.‘1111]\ 11:1]11'111-st1111111111IS11111I1II111‘1'.

r1.1"] [VIACNI'lSI'l'lC

.\I.1111111,\11111'1'i11s1'1111]11'111'1‘11I1111111I1iII1111111'111I1111;1I11'111111'I1
1]111~'11111]11\\.11»1 11.11111]"1I111‘1\].'11’~';1I1il SI111‘I1I. "]']111_\' 1111‘ 11111
1]11111111.11.1111'1'111111111111'\11I1111.

5 Economic geology

I’1'1N‘11111('x11]1111.'111111111]1|11.'111111111';1] 1111111111115 11ls]11111121)i.~‘
11111111111 111 \lI]:lII-SC.1I1' 111.11111].'11‘1111‘1.' 11]"11-1111'111 I)]111‘k5 .11
K1111 using I111'.1] 1‘i\1'1‘ 521111;], .1111] 111111111' (11.1.‘11‘1'1111g 11]]
111'1‘1’11:I.1\111‘ 111.11H1‘iz1] .11'1111111] .\I.'11'\'.'1]111 I131 1'11;11]s‘1111111. I11
1111' ];111111‘ 1.1m). 1I11' [1\'1‘1.11‘I;1.\li1'>. [11111114 [11.1111‘11' 1'1111~
x11I11];111.'1.I. .11‘1‘ 11;1\1I1' \1‘111‘k1;1‘.] I1111 :111' 1111111'1'1.1.11].\'l111111;(I111,
1111;1I11' 1.1111<1I111_\‘ 111'111]1111'.'1 1'111'1'5111'1111‘11 <111'Ii11'1‘. .1\It1‘1'~
11.111111 <1'1111'111~' 11] I11'111'1‘ 1‘11111I5111111' ;11'1 \1’11'I1'"'.sp11 11] .1111]
|1<11.".1II11I11\\ ()1]111'\11.\'1'II11'.111.1]1.1< .11111111in\1'111111\'11]"
1111I11~1111 1] 111111111I\ ()1] 11\11I111;1111111 1.x 1111'11111I1 1.1]«11111
11]11'1 1111111' >11I1111111.1111\11111151111I11'1\I1iI\1111;1.1111

$1.] AGGREGATE (1'0 INCLUDE ROADSTONE)

All 1I111 11111111? 1.1111 I]11\\-11l]]1\ .11'1' i1I1'.'1I .‘1ggi'1kgz1i1- >11IJI'('<'\'.
(311111] 1111.11'11' «111.11 1111]111I1' 1111‘ \1.‘1‘[I('.'l] \\;1II\ 111' (.1111
8111113'1111-1‘11'11 .\I:11~.1I111‘1; ImmIl I1]1>1‘L 1111:11111IS .11I11111'111 In
[I111 X111‘1I1 II111'1‘ 11‘;11I\' 11111'1I1 1'1] 1-11.111 ]);1111]11111 (I111
.\I.1i]\1111.‘11:1]111I11II1I11I111111I])\'1I11.'1|).1>'.1I1sunk 1431‘, "1813303
|I111'(.)I1111'1111: 1]11‘ \1'.11'111.'1.Iq1‘ 11]"\].11\;1I)11 HIli1']1I :11 Kumi
11111'K111111.'1111'I.11 H. 1]1~111'\1‘.1 111111 K1111] ]]1111111.'.\1‘11111'11J]
[In .\I III-11.111. 1 I1111n.1111111 .11‘1 .11511 .111 1.\'11I]11111 >111111'11 111.111-
141132.111, (111111] 1|11.111\ \111 x .11‘11 111151111 \\11~'1 111". [I111
\I.1iI\1111.I 111 .\].11\.1I>11 11.1111. 11111.1])]\ 11111) [I111 1'IiII I;11'1'>
1111.11 K11111111 .\].1}11:I.11|11'. .1111] 1111 [I113 51.11111 \Inlwx' 11]"11'11‘
K111‘11Ii ])11~1.111 1111mm, ,-\]1111‘11.111\'11“111111111111'.1g§_511.~q.1111;11‘11
11111 1111111111)"111.",=111 11] 1I11.1 K1111 (Tnmplux .1111] II11' 1111111131
.‘1.'«1"1‘(11.'.'1"111 13111111111 HI 1111' ~11111]1—\\ 151. BUIII 11111I111'I11' I1iII.\.1111I
111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
11111 ~111HIIl-\\1'\I 11.1111 11] 1111' I\'];11'\'.'1I)11 51111111] i.\ [IMIKKIVt'
1.1111111. :1111I[111111'11'—111111[1'1I.1111]111118I1.1s]1r1l1'1111.‘1];1.<[111.1112
\111111'. k411111I.'11'I\ [Il1' 111.111fJI11111'1I‘1r. 1111'1111111_{I‘11I]s 111 [111: K1111
.11'1'.‘1 is I111:1|I\' 111.=1<\i\'1' .1111] 111' 13111121] p1111111|i.'1](;1.\' ‘I1I;11L
1411111111”).

3.11 FOSSILS

"H111K.11'11|11111111141111111'11111;1111x.1\';11'i111|1111M]11551'111I1];1§111
1( ']1.1111111' "1] .1111] 11111111111] \1‘11111] ix l11'1.-~11111 1111]11' .\I;11I\'111'1;1
II11‘111.1|11111 I1'11111 1I11- 1111mm 11l' II11' I\'r11'11]i I)1.'.~:1'1'1. This
111;11111'1.1| 1111111] I111 111]]1'111'1] .1111] <11I1'] 1‘11111'1' 111 1111111l
\'1~'11111§.1 .\I.Il'.\‘.I]J]I 111 \11111 111 .\.11111|11.

"1.7- GEMS'I'ONES

1'1'1‘1‘11111'11111]11]11.<;11'111111111111111 111.1]I‘1]111111'1'111'I.1>'111"1|1.1[111si(\'
:11I1.1111r11111111131111141111111'\I;11'.<:1I111$I1i1..1]1] U11I111'I1111nl1»
I\' 1111I1\11I11.1] 11111111111 111115111111115111'1' 111"1111.1II\' >1111IIII1x‘s
111.111[)311111]1;1111111111'];1111]1111111‘11;1II_\ 11.11 I11''1]. "H11 1'1 I1111'
.1III11111qI‘1 [111-y I1;1\1' .111 :11I1'11111v1‘ yL'IInw-Qi‘wn 111I11111' |Ii11y
\«'1111]1] :1111111;11'11>I1.1\'1' 111; 11111111111;1I .J\ 1.111111 111.111.1111]. RH/
(1.'=‘.1/11'..""11".111'I 111.11.21.11 .11'1' \wi1I1'x‘111'1'111I 111 1111M 11]" (Ii1' K1111
(..11111;)I1'.\ .1111] 111‘1'z1 111:11111'1.1111111111111111 11I"II11'111|1I;1111'1'11I'
[I11'11\1'1I\111q \11111I\ >111]. I111]1\11I11.1I911111113:11‘1'11111N11111II111
I11~11111x11.|111‘1'1.] Ii1i'g1'11ix1111111xI1111111II1'111V1'Iy111111I1] I111 113111]
.13 .111 .1]11;1wi\1 . "I'I111111'121111111’1111 11111111111 11] I]111\\'11.<1111'11 K1111111
(Invisxm.11'1'411‘111114I} 11:11.;1111'1111'1] 1111c] 2111‘ :111 113.11} 11111111111-
1‘111I 11'1111sI111'11111 111111111; 111 1|11.-_\' I1.1\'1' 1111 1111111 p111111111;1].
N1111111111 g11111<1111111< .11'1- 111'115'1'111 111 I]111 11111111711151 ([1:511111'
1]11'111'11\1.'1111111] \:11'11111\ I1111'\'I. 1'111‘1.1111I11111.1111I I11111'11111I1111-
<111111's11111111'1]1.‘1111]\ 11:1]11'111-st1111111111IS11111I1II111‘1'.

r1.1"] [VIACNI'lSI'l'lC

.\I.1111111,\11111'1'i11s1'1111]11'111'1‘11I1111111I1iII1111111'111I1111;1I11'111111'I1
1]111~'11111]11\\.11»1 11.11111]"1I111‘1\].'11’~';1I1il SI111‘I1I. "]']111_\' 1111‘ 11111
1]11111111.11.1111'1'111111111111'\11I1111.

5 Economic geology

I’1'1N‘11111('x11]1111.'111111111]1|11.'111111111';1] 1111111111115 11ls]11111121)i.~‘
11111111111 111 \lI]:lII-SC.1I1' 111.11111].'11‘1111‘1.' 11]"11-1111'111 I)]111‘k5 .11
K1111 using I111'.1] 1‘i\1'1‘ 521111;], .1111] 111111111' (11.1.‘11‘1'1111g 11]]
111'1‘1’11:I.1\111‘ 111.11H1‘iz1] .11'1111111] .\I.'11'\'.'1]111 I131 1'11;11]s‘1111111. I11
1111' ];111111‘ 1.1m). 1I11' [1\'1‘1.11‘I;1.\li1'>. [11111114 [11.1111‘11' 1'1111~
x11I11];111.'1.I. .11‘1‘ 11;1\1I1' \1‘111‘k1;1‘.] I1111 :111' 1111111'1'1.1.11].\'l111111;(I111,
1111;1I11' 1.1111<1I111_\‘ 111'111]1111'.'1 1'111'1'5111'1111‘11 <111'Ii11'1‘. .1\It1‘1'~
11.111111 <1'1111'111~' 11] I11'111'1‘ 1‘11111I5111111' ;11'1 \1’11'I1'"'.sp11 11] .1111]
|1<11.".1II11I11\\ ()1]111'\11.\'1'II11'.111.1]1.1< .11111111in\1'111111\'11]"
1111I11~1111 1] 111111111I\ ()1] 11\11I111;1111111 1.x 1111'11111I1 1.1]«11111
11]11'1 1111111' >11I1111111.1111\11111151111I11'1\I1iI\1111;1.1111

$1.] AGGREGATE (1'0 INCLUDE ROADSTONE)

All 1I111 11111111? 1.1111 I]11\\-11l]]1\ .11'1' i1I1'.'1I .‘1ggi'1kgz1i1- >11IJI'('<'\'.
(311111] 1111.11'11' «111.11 1111]111I1' 1111‘ \1.‘1‘[I('.'l] \\;1II\ 111' (.1111
8111113'1111-1‘11'11 .\I:11~.1I111‘1; ImmIl I1]1>1‘L 1111:11111IS .11I11111'111 In
[I111 X111‘1I1 II111'1‘ 11‘;11I\' 11111'1I1 1'1] 1-11.111 ]);1111]11111 (I111
.\I.1i]\1111.‘11:1]111I11II1I11I111111I])\'1I11.'1|).1>'.1I1sunk 1431‘, "1813303
|I111'(.)I1111'1111: 1]11‘ \1'.11'111.'1.Iq1‘ 11]"\].11\;1I)11 HIli1']1I :11 Kumi
11111'K111111.'1111'I.11 H. 1]1~111'\1‘.1 111111 K1111] ]]1111111.'.\1‘11111'11J]
[In .\I III-11.111. 1 I1111n.1111111 .11‘1 .11511 .111 1.\'11I]11111 >111111'11 111.111-
141132.111, (111111] 1|11.111\ \111 x .11‘11 111151111 \\11~'1 111". [I111
\I.1iI\1111.I 111 .\].11\.1I>11 11.1111. 11111.1])]\ 11111) [I111 1'IiII I;11'1'>
1111.11 K11111111 .\].1}11:I.11|11'. .1111] 1111 [I113 51.11111 \Inlwx' 11]"11'11‘
K111‘11Ii ])11~1.111 1111mm, ,-\]1111‘11.111\'11“111111111111'.1g§_511.~q.1111;11‘11
11111 1111111111)"111.",=111 11] 1I11.1 K1111 (Tnmplux .1111] II11' 1111111131
.‘1.'«1"1‘(11.'.'1"111 13111111111 HI 1111' ~11111]1—\\ 151. BUIII 11111I111'I11' I1iII.\.1111I
111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
11111 ~111HIIl-\\1'\I 11.1111 11] 1111' I\'];11'\'.'1I)11 51111111] i.\ [IMIKKIVt'
1.1111111. :1111I[111111'11'—111111[1'1I.1111]111118I1.1s]1r1l1'1111.‘1];1.<[111.1112
\111111'. k411111I.'11'I\ [Il1' 111.111fJI11111'1I‘1r. 1111'1111111_{I‘11I]s 111 [111: K1111
.11'1'.‘1 is I111:1|I\' 111.=1<\i\'1' .1111] 111' 13111121] p1111111|i.'1](;1.\' ‘I1I;11L
1411111111”).

3.11 FOSSILS

"H111K.11'11|11111111141111111'11111;1111x.1\';11'i111|1111M]11551'111I1];1§111
1( ']1.1111111' "1] .1111] 11111111111] \1‘11111] ix l11'1.-~11111 1111]11' .\I;11I\'111'1;1
II11‘111.1|11111 I1'11111 1I11- 1111mm 11l' II11' I\'r11'11]i I)1.'.~:1'1'1. This
111;11111'1.1| 1111111] I111 111]]1'111'1] .1111] <11I1'] 1‘11111'1' 111 1111111l
\'1~'11111§.1 .\I.Il'.\‘.I]J]I 111 \11111 111 .\.11111|11.

"1.7- GEMS'I'ONES

1'1'1‘1‘11111'11111]11]11.<;11'111111111111111 111.1]I‘1]111111'1'111'I.1>'111"1|1.1[111si(\'
:11I1.1111r11111111131111141111111'\I;11'.<:1I111$I1i1..1]1] U11I111'I1111nl1»
I\' 1111I1\11I11.1] 11111111111 111115111111115111'1' 111"1111.1II\' >1111IIII1x‘s
111.111[)311111]1;1111111111'];1111]1111111‘11;1II_\ 11.11 I11''1]. "H11 1'1 I1111'
.1III11111qI‘1 [111-y I1;1\1' .111 :11I1'11111v1‘ yL'IInw-Qi‘wn 111I11111' |Ii11y
\«'1111]1] :1111111;11'11>I1.1\'1' 111; 11111111111;1I .J\ 1.111111 111.111.1111]. RH/
(1.'=‘.1/11'..""11".111'I 111.11.21.11 .11'1' \wi1I1'x‘111'1'111I 111 1111M 11]" (Ii1' K1111
(..11111;)I1'.\ .1111] 111‘1'z1 111:11111'1.1111111111111111 11I"II11'111|1I;1111'1'11I'
[I11'11\1'1I\111q \11111I\ >111]. I111]1\11I11.1I911111113:11‘1'11111N11111II111
I11~11111x11.|111‘1'1.] Ii1i'g1'11ix1111111xI1111111II1'111V1'Iy111111I1] I111 113111]
.13 .111 .1]11;1wi\1 . "I'I111111'121111111’1111 11111111111 11] I]111\\'11.<1111'11 K1111111
(Invisxm.11'1'411‘111114I} 11:11.;1111'1111'1] 1111c] 2111‘ :111 113.11} 11111111111-
1‘111I 11'1111sI111'11111 111111111; 111 1|11.-_\' I1.1\'1' 1111 1111111 p111111111;1].
N1111111111 g11111<1111111< .11'1- 111'115'1'111 111 I]111 11111111711151 ([1:511111'
1]11'111'11\1.'1111111] \:11'11111\ I1111'\'I. 1'111‘1.1111I11111.1111I I11111'11111I1111-
<111111's11111111'1]1.‘1111]\ 11:1]11'111-st1111111111IS11111I1II111‘1'.

r1.1"] [VIACNI'lSI'l'lC

.\I.1111111,\11111'1'i11s1'1111]11'111'1‘11I1111111I1iII1111111'111I1111;1I11'111111'I1
1]111~'11111]11\\.11»1 11.11111]"1I111‘1\].'11’~';1I1il SI111‘I1I. "]']111_\' 1111‘ 11111
1]11111111.11.1111'1'111111111111'\11I1111.

5 Economic geology

I’1'1N‘11111('x11]1111.'111111111]1|11.'111111111';1] 1111111111115 11ls]11111121)i.~‘
11111111111 111 \lI]:lII-SC.1I1' 111.11111].'11‘1111‘1.' 11]"11-1111'111 I)]111‘k5 .11
K1111 using I111'.1] 1‘i\1'1‘ 521111;], .1111] 111111111' (11.1.‘11‘1'1111g 11]]
111'1‘1’11:I.1\111‘ 111.11H1‘iz1] .11'1111111] .\I.'11'\'.'1]111 I131 1'11;11]s‘1111111. I11
1111' ];111111‘ 1.1m). 1I11' [1\'1‘1.11‘I;1.\li1'>. [11111114 [11.1111‘11' 1'1111~
x11I11];111.'1.I. .11‘1‘ 11;1\1I1' \1‘111‘k1;1‘.] I1111 :111' 1111111'1'1.1.11].\'l111111;(I111,
1111;1I11' 1.1111<1I111_\‘ 111'111]1111'.'1 1'111'1'5111'1111‘11 <111'Ii11'1‘. .1\It1‘1'~
11.111111 <1'1111'111~' 11] I11'111'1‘ 1‘11111I5111111' ;11'1 \1’11'I1'"'.sp11 11] .1111]
|1<11.".1II11I11\\ ()1]111'\11.\'1'II11'.111.1]1.1< .11111111in\1'111111\'11]"
1111I11~1111 1] 111111111I\ ()1] 11\11I111;1111111 1.x 1111'11111I1 1.1]«11111
11]11'1 1111111' >11I1111111.1111\11111151111I11'1\I1iI\1111;1.1111

$1.] AGGREGATE (1'0 INCLUDE ROADSTONE)

All 1I111 11111111? 1.1111 I]11\\-11l]]1\ .11'1' i1I1'.'1I .‘1ggi'1kgz1i1- >11IJI'('<'\'.
(311111] 1111.11'11' «111.11 1111]111I1' 1111‘ \1.‘1‘[I('.'l] \\;1II\ 111' (.1111
8111113'1111-1‘11'11 .\I:11~.1I111‘1; ImmIl I1]1>1‘L 1111:11111IS .11I11111'111 In
[I111 X111‘1I1 II111'1‘ 11‘;11I\' 11111'1I1 1'1] 1-11.111 ]);1111]11111 (I111
.\I.1i]\1111.‘11:1]111I11II1I11I111111I])\'1I11.'1|).1>'.1I1sunk 1431‘, "1813303
|I111'(.)I1111'1111: 1]11‘ \1'.11'111.'1.Iq1‘ 11]"\].11\;1I)11 HIli1']1I :11 Kumi
11111'K111111.'1111'I.11 H. 1]1~111'\1‘.1 111111 K1111] ]]1111111.'.\1‘11111'11J]
[In .\I III-11.111. 1 I1111n.1111111 .11‘1 .11511 .111 1.\'11I]11111 >111111'11 111.111-
141132.111, (111111] 1|11.111\ \111 x .11‘11 111151111 \\11~'1 111". [I111
\I.1iI\1111.I 111 .\].11\.1I>11 11.1111. 11111.1])]\ 11111) [I111 1'IiII I;11'1'>
1111.11 K11111111 .\].1}11:I.11|11'. .1111] 1111 [I113 51.11111 \Inlwx' 11]"11'11‘
K111‘11Ii ])11~1.111 1111mm, ,-\]1111‘11.111\'11“111111111111'.1g§_511.~q.1111;11‘11
11111 1111111111)"111.",=111 11] 1I11.1 K1111 (Tnmplux .1111] II11' 1111111131
.‘1.'«1"1‘(11.'.'1"111 13111111111 HI 1111' ~11111]1—\\ 151. BUIII 11111I111'I11' I1iII.\.1111I
111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
11111 ~111HIIl-\\1'\I 11.1111 11] 1111' I\'];11'\'.'1I)11 51111111] i.\ [IMIKKIVt'
1.1111111. :1111I[111111'11'—111111[1'1I.1111]111118I1.1s]1r1l1'1111.‘1];1.<[111.1112
\111111'. k411111I.'11'I\ [Il1' 111.111fJI11111'1I‘1r. 1111'1111111_{I‘11I]s 111 [111: K1111
.11'1'.‘1 is I111:1|I\' 111.=1<\i\'1' .1111] 111' 13111121] p1111111|i.'1](;1.\' ‘I1I;11L
1411111111”).

3.11 FOSSILS

"H111K.11'11|11111111141111111'11111;1111x.1\';11'i111|1111M]11551'111I1];1§111
1( ']1.1111111' "1] .1111] 11111111111] \1‘11111] ix l11'1.-~11111 1111]11' .\I;11I\'111'1;1
II11‘111.1|11111 I1'11111 1I11- 1111mm 11l' II11' I\'r11'11]i I)1.'.~:1'1'1. This
111;11111'1.1| 1111111] I111 111]]1'111'1] .1111] <11I1'] 1‘11111'1' 111 1111111l
\'1~'11111§.1 .\I.Il'.\‘.I]J]I 111 \11111 111 .\.11111|11.

"1.7- GEMS'I'ONES

1'1'1‘1‘11111'11111]11]11.<;11'111111111111111 111.1]I‘1]111111'1'111'I.1>'111"1|1.1[111si(\'
:11I1.1111r11111111131111141111111'\I;11'.<:1I111$I1i1..1]1] U11I111'I1111nl1»
I\' 1111I1\11I11.1] 11111111111 111115111111115111'1' 111"1111.1II\' >1111IIII1x‘s
111.111[)311111]1;1111111111'];1111]1111111‘11;1II_\ 11.11 I11''1]. "H11 1'1 I1111'
.1III11111qI‘1 [111-y I1;1\1' .111 :11I1'11111v1‘ yL'IInw-Qi‘wn 111I11111' |Ii11y
\«'1111]1] :1111111;11'11>I1.1\'1' 111; 11111111111;1I .J\ 1.111111 111.111.1111]. RH/
(1.'=‘.1/11'..""11".111'I 111.11.21.11 .11'1' \wi1I1'x‘111'1'111I 111 1111M 11]" (Ii1' K1111
(..11111;)I1'.\ .1111] 111‘1'z1 111:11111'1.1111111111111111 11I"II11'111|1I;1111'1'11I'
[I11'11\1'1I\111q \11111I\ >111]. I111]1\11I11.1I911111113:11‘1'11111N11111II111
I11~11111x11.|111‘1'1.] Ii1i'g1'11ix1111111xI1111111II1'111V1'Iy111111I1] I111 113111]
.13 .111 .1]11;1wi\1 . "I'I111111'121111111’1111 11111111111 11] I]111\\'11.<1111'11 K1111111
(Invisxm.11'1'411‘111114I} 11:11.;1111'1111'1] 1111c] 2111‘ :111 113.11} 11111111111-
1‘111I 11'1111sI111'11111 111111111; 111 1|11.-_\' I1.1\'1' 1111 1111111 p111111111;1].
N1111111111 g11111<1111111< .11'1- 111'115'1'111 111 I]111 11111111711151 ([1:511111'
1]11'111'11\1.'1111111] \:11'11111\ I1111'\'I. 1'111‘1.1111I11111.1111I I11111'11111I1111-
<111111's11111111'1]1.‘1111]\ 11:1]11'111-st1111111111IS11111I1II111‘1'.

r1.1"] [VIACNI'lSI'l'lC

.\I.1111111,\11111'1'i11s1'1111]11'111'1‘11I1111111I1iII1111111'111I1111;1I11'111111'I1
1]111~'11111]11\\.11»1 11.11111]"1I111‘1\].'11’~';1I1il SI111‘I1I. "]']111_\' 1111‘ 11111
1]11111111.11.1111'1'111111111111'\11I1111.

5 Economic geology

I’1'1N‘11111('x11]1111.'111111111]1|11.'111111111';1] 1111111111115 11ls]11111121)i.~‘
11111111111 111 \lI]:lII-SC.1I1' 111.11111].'11‘1111‘1.' 11]"11-1111'111 I)]111‘k5 .11
K1111 using I111'.1] 1‘i\1'1‘ 521111;], .1111] 111111111' (11.1.‘11‘1'1111g 11]]
111'1‘1’11:I.1\111‘ 111.11H1‘iz1] .11'1111111] .\I.'11'\'.'1]111 I131 1'11;11]s‘1111111. I11
1111' ];111111‘ 1.1m). 1I11' [1\'1‘1.11‘I;1.\li1'>. [11111114 [11.1111‘11' 1'1111~
x11I11];111.'1.I. .11‘1‘ 11;1\1I1' \1‘111‘k1;1‘.] I1111 :111' 1111111'1'1.1.11].\'l111111;(I111,
1111;1I11' 1.1111<1I111_\‘ 111'111]1111'.'1 1'111'1'5111'1111‘11 <111'Ii11'1‘. .1\It1‘1'~
11.111111 <1'1111'111~' 11] I11'111'1‘ 1‘11111I5111111' ;11'1 \1’11'I1'"'.sp11 11] .1111]
|1<11.".1II11I11\\ ()1]111'\11.\'1'II11'.111.1]1.1< .11111111in\1'111111\'11]"
1111I11~1111 1] 111111111I\ ()1] 11\11I111;1111111 1.x 1111'11111I1 1.1]«11111
11]11'1 1111111' >11I1111111.1111\11111151111I11'1\I1iI\1111;1.1111

$1.] AGGREGATE (1'0 INCLUDE ROADSTONE)

All 1I111 11111111? 1.1111 I]11\\-11l]]1\ .11'1' i1I1'.'1I .‘1ggi'1kgz1i1- >11IJI'('<'\'.
(311111] 1111.11'11' «111.11 1111]111I1' 1111‘ \1.‘1‘[I('.'l] \\;1II\ 111' (.1111
8111113'1111-1‘11'11 .\I:11~.1I111‘1; ImmIl I1]1>1‘L 1111:11111IS .11I11111'111 In
[I111 X111‘1I1 II111'1‘ 11‘;11I\' 11111'1I1 1'1] 1-11.111 ]);1111]11111 (I111
.\I.1i]\1111.‘11:1]111I11II1I11I111111I])\'1I11.'1|).1>'.1I1sunk 1431‘, "1813303
|I111'(.)I1111'1111: 1]11‘ \1'.11'111.'1.Iq1‘ 11]"\].11\;1I)11 HIli1']1I :11 Kumi
11111'K111111.'1111'I.11 H. 1]1~111'\1‘.1 111111 K1111] ]]1111111.'.\1‘11111'11J]
[In .\I III-11.111. 1 I1111n.1111111 .11‘1 .11511 .111 1.\'11I]11111 >111111'11 111.111-
141132.111, (111111] 1|11.111\ \111 x .11‘11 111151111 \\11~'1 111". [I111
\I.1iI\1111.I 111 .\].11\.1I>11 11.1111. 11111.1])]\ 11111) [I111 1'IiII I;11'1'>
1111.11 K11111111 .\].1}11:I.11|11'. .1111] 1111 [I113 51.11111 \Inlwx' 11]"11'11‘
K111‘11Ii ])11~1.111 1111mm, ,-\]1111‘11.111\'11“111111111111'.1g§_511.~q.1111;11‘11
11111 1111111111)"111.",=111 11] 1I11.1 K1111 (Tnmplux .1111] II11' 1111111131
.‘1.'«1"1‘(11.'.'1"111 13111111111 HI 1111' ~11111]1—\\ 151. BUIII 11111I111'I11' I1iII.\.1111I
111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
11111 ~111HIIl-\\1'\I 11.1111 11] 1111' I\'];11'\'.'1I)11 51111111] i.\ [IMIKKIVt'
1.1111111. :1111I[111111'11'—111111[1'1I.1111]111118I1.1s]1r1l1'1111.‘1];1.<[111.1112
\111111'. k411111I.'11'I\ [Il1' 111.111fJI11111'1I‘1r. 1111'1111111_{I‘11I]s 111 [111: K1111
.11'1'.‘1 is I111:1|I\' 111.=1<\i\'1' .1111] 111' 13111121] p1111111|i.'1](;1.\' ‘I1I;11L
1411111111”).

3.11 FOSSILS

"H111K.11'11|11111111141111111'11111;1111x.1\';11'i111|1111M]11551'111I1];1§111
1( ']1.1111111' "1] .1111] 11111111111] \1‘11111] ix l11'1.-~11111 1111]11' .\I;11I\'111'1;1
II11‘111.1|11111 I1'11111 1I11- 1111mm 11l' II11' I\'r11'11]i I)1.'.~:1'1'1. This
111;11111'1.1| 1111111] I111 111]]1'111'1] .1111] <11I1'] 1‘11111'1' 111 1111111l
\'1~'11111§.1 .\I.Il'.\‘.I]J]I 111 \11111 111 .\.11111|11.

"1.7- GEMS'I'ONES

1'1'1‘1‘11111'11111]11]11.<;11'111111111111111 111.1]I‘1]111111'1'111'I.1>'111"1|1.1[111si(\'
:11I1.1111r11111111131111141111111'\I;11'.<:1I111$I1i1..1]1] U11I111'I1111nl1»
I\' 1111I1\11I11.1] 11111111111 111115111111115111'1' 111"1111.1II\' >1111IIII1x‘s
111.111[)311111]1;1111111111'];1111]1111111‘11;1II_\ 11.11 I11''1]. "H11 1'1 I1111'
.1III11111qI‘1 [111-y I1;1\1' .111 :11I1'11111v1‘ yL'IInw-Qi‘wn 111I11111' |Ii11y
\«'1111]1] :1111111;11'11>I1.1\'1' 111; 11111111111;1I .J\ 1.111111 111.111.1111]. RH/
(1.'=‘.1/11'..""11".111'I 111.11.21.11 .11'1' \wi1I1'x‘111'1'111I 111 1111M 11]" (Ii1' K1111
(..11111;)I1'.\ .1111] 111‘1'z1 111:11111'1.1111111111111111 11I"II11'111|1I;1111'1'11I'
[I11'11\1'1I\111q \11111I\ >111]. I111]1\11I11.1I911111113:11‘1'11111N11111II111
I11~11111x11.|111‘1'1.] Ii1i'g1'11ix1111111xI1111111II1'111V1'Iy111111I1] I111 113111]
.13 .111 .1]11;1wi\1 . "I'I111111'121111111’1111 11111111111 11] I]111\\'11.<1111'11 K1111111
(Invisxm.11'1'411‘111114I} 11:11.;1111'1111'1] 1111c] 2111‘ :111 113.11} 11111111111-
1‘111I 11'1111sI111'11111 111111111; 111 1|11.-_\' I1.1\'1' 1111 1111111 p111111111;1].
N1111111111 g11111<1111111< .11'1- 111'115'1'111 111 I]111 11111111711151 ([1:511111'
1]11'111'11\1.'1111111] \:11'11111\ I1111'\'I. 1'111‘1.1111I11111.1111I I11111'11111I1111-
<111111's11111111'1]1.‘1111]\ 11:1]11'111-st1111111111IS11111I1II111‘1'.

r1.1"] [VIACNI'lSI'l'lC

.\I.1111111,\11111'1'i11s1'1111]11'111'1‘11I1111111I1iII1111111'111I1111;1I11'111111'I1
1]111~'11111]11\\.11»1 11.11111]"1I111‘1\].'11’~';1I1il SI111‘I1I. "]']111_\' 1111‘ 11111
1]11111111.11.1111'1'111111111111'\11I1111.

5 Economic geology

I’1'1N‘11111('x11]1111.'111111111]1|11.'111111111';1] 1111111111115 11ls]11111121)i.~‘
11111111111 111 \lI]:lII-SC.1I1' 111.11111].'11‘1111‘1.' 11]"11-1111'111 I)]111‘k5 .11
K1111 using I111'.1] 1‘i\1'1‘ 521111;], .1111] 111111111' (11.1.‘11‘1'1111g 11]]
111'1‘1’11:I.1\111‘ 111.11H1‘iz1] .11'1111111] .\I.'11'\'.'1]111 I131 1'11;11]s‘1111111. I11
1111' ];111111‘ 1.1m). 1I11' [1\'1‘1.11‘I;1.\li1'>. [11111114 [11.1111‘11' 1'1111~
x11I11];111.'1.I. .11‘1‘ 11;1\1I1' \1‘111‘k1;1‘.] I1111 :111' 1111111'1'1.1.11].\'l111111;(I111,
1111;1I11' 1.1111<1I111_\‘ 111'111]1111'.'1 1'111'1'5111'1111‘11 <111'Ii11'1‘. .1\It1‘1'~
11.111111 <1'1111'111~' 11] I11'111'1‘ 1‘11111I5111111' ;11'1 \1’11'I1'"'.sp11 11] .1111]
|1<11.".1II11I11\\ ()1]111'\11.\'1'II11'.111.1]1.1< .11111111in\1'111111\'11]"
1111I11~1111 1] 111111111I\ ()1] 11\11I111;1111111 1.x 1111'11111I1 1.1]«11111
11]11'1 1111111' >11I1111111.1111\11111151111I11'1\I1iI\1111;1.1111

$1.] AGGREGATE (1'0 INCLUDE ROADSTONE)

All 1I111 11111111? 1.1111 I]11\\-11l]]1\ .11'1' i1I1'.'1I .‘1ggi'1kgz1i1- >11IJI'('<'\'.
(311111] 1111.11'11' «111.11 1111]111I1' 1111‘ \1.‘1‘[I('.'l] \\;1II\ 111' (.1111
8111113'1111-1‘11'11 .\I:11~.1I111‘1; ImmIl I1]1>1‘L 1111:11111IS .11I11111'111 In
[I111 X111‘1I1 II111'1‘ 11‘;11I\' 11111'1I1 1'1] 1-11.111 ]);1111]11111 (I111
.\I.1i]\1111.‘11:1]111I11II1I11I111111I])\'1I11.'1|).1>'.1I1sunk 1431‘, "1813303
|I111'(.)I1111'1111: 1]11‘ \1'.11'111.'1.Iq1‘ 11]"\].11\;1I)11 HIli1']1I :11 Kumi
11111'K111111.'1111'I.11 H. 1]1~111'\1‘.1 111111 K1111] ]]1111111.'.\1‘11111'11J]
[In .\I III-11.111. 1 I1111n.1111111 .11‘1 .11511 .111 1.\'11I]11111 >111111'11 111.111-
141132.111, (111111] 1|11.111\ \111 x .11‘11 111151111 \\11~'1 111". [I111
\I.1iI\1111.I 111 .\].11\.1I>11 11.1111. 11111.1])]\ 11111) [I111 1'IiII I;11'1'>
1111.11 K11111111 .\].1}11:I.11|11'. .1111] 1111 [I113 51.11111 \Inlwx' 11]"11'11‘
K111‘11Ii ])11~1.111 1111mm, ,-\]1111‘11.111\'11“111111111111'.1g§_511.~q.1111;11‘11
11111 1111111111)"111.",=111 11] 1I11.1 K1111 (Tnmplux .1111] II11' 1111111131
.‘1.'«1"1‘(11.'.'1"111 13111111111 HI 1111' ~11111]1—\\ 151. BUIII 11111I111'I11' I1iII.\.1111I
111x1-II1111‘qx \\]111]111111I1I|11.11.1;1.\'1I\ 1111.111111],

1'1 CARBONA'I‘F.

TIH' 11111 1'11.11'I)]1' IIIII\ 1I11'1111ui1 1I11' “111111411191 p.111 11] II11'
.\].11.\'.1I111 Shit-I1] 111111.1111 ].11'1111 1'1-511111: 11] 11111311111
1I11I11111111'. ]"I11'11111'1]11'111 I11II1» .11111111.\i111.1111]_\‘ 11])II111 lung1
\ . 81M '30)")111\111'I1.'1]C—\\'1.1111I]1.1\.111111.\11111111111I11\':1
111111 11] 11\111' .Elllii. ']‘I111 ~1111II11-111 I111] ix' SIIIQIIIF‘I' .1III)UI .\
lllIIm x 132])1111, I"111.11‘ .111.1]1\11\ 11] 1|11' .1x5111'11'1] 111:11'I1I1‘
]11]111I11gi1'~((.l]'1.11111‘1’11.1111l'i1‘1I I111I1m.

"1 'J mm] .11; R4111) 111‘
H.111111I1- (.'.1f) .\Iq() 1.11])1111.111' (1.1()'\111(.)

RK 2|)! "57.3 II).I 91.8 71.11:]
RK lH’.’ 13.3 [11]) [)3 4 '3 I):I
RK 3).) 1’ 11.1] 113.3 97.11 1.11:]
[{K 11)] "'L‘ 2% ITI) If),1
111111111I11I11111111'1 31“.] 3],? 11H) 11:]

(7:11I11<1]11‘:1[1.‘\ I121; 11":‘111111I111'1 .11'1‘ 1111x1111 111...111111I11x
RK ’11 .1111] L .1111] 1r1.11111111 Is 1I1<x1111111g11131I111 RK ’I)." I.
“111511 111115 \1111111I .1].x11 .1111111:11‘ 111])1' .1 pun-1111.1] <11111'1.'1'11I"

.1111I."111‘]111111.
'II11' 1:1]111'111 1111"11'111.;1]1'11‘ x111] ];1\'1"1') .1] Kgir'gi 11111115

11:111'1111111” 111 1111.1 K111‘11]: [)1131-1‘1 11111111 .1111] would I113 1IiI-

1.111111.r 111.1111“ 151111 [1.11.1 :'

Iiic‘UII 111 1111;111'1'. X1": :111:1I_\'.<11511I"1I11.\' 111111111111]:11'1';i\';11|;1]1]1',

f1 .15 (.IENIENT BLOCKS

“1111113.1 1]11'Ii1'I1I\\.'111'I;11\\';131111I111I1]1;1111x111nI]1111111I11'1'11I
11'1111'111 I1I111. ks \1'1'1‘1? 11111111; 111.11111];11'1111'111I 111 K111'1' 1151111:
511111] 1111111 11111 5111.1” 1‘1\'1'1‘ «null 11]" K1111 \Iissiun. 'I‘I111
I)I1i11,.']\s \\'1'1'1' 1111111111] 1111.1]111.

3.] CLAY

"I‘I11' 111111111»! Immn silt 11] 1111' (IIinIhi plum 111111 I111
x1111.1]1I1' I111 .‘1 I111‘.1I 1.‘I:11—]1;1s111] 1111I11x‘11'y ("111:11111I‘111'1111'11 111'
111111. 1111 . '1. .~\1]111‘]<1‘I.'I_\'-1'11'I1.«111111\'111‘]111s1I111s11111|1111.'11'11;1
11] 1I11' \Isn'mhit SI111.1I1I:1111I1111111;1111<11111111111111'iII11111111.1111]
iII111'I‘I,I.1.\'11;i. 198+).

1.3 FACING STONE

I,111'.1II\'1]11' 1111.1. 11111111.]111111.11'1I11'1'11 I11II111'1111‘111‘I1111;1]11'1111_1;'|1
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6 Water resources

(3.] SURFACE W'ATER

PUI'HHUH’HI supplim 01511111“? watm' arc mm and ('onlincd
to spring—1111 lliml> around lln- mlgi‘s oi Marsabit 11ml
1'1111‘1Slilf’ltlSélHCe) 1l1<- summit of Mm‘auhit Sliirlil. 'l'lir
mom spectacular oi llir'w is the alkalini‘ lulw inlilling (Jul-
Sukorm (hula (1.310) Piumlis‘i'), '1'110 adjaLcnI Mimrnil
\pi‘ings (Balcsa Bongolv, Sonqgi (i;lllll)t'l.‘i. Aim Spring;
and Lilzinulgi Spring) provide “Hull (11' Marsuhil lounk
\x;in'r<11pply.

'l'hi‘ pvriplu'i‘ul .\'])1‘iii§_{.~ lippx-gn' [o lim'i‘ I\\o Sillll't'l'K.
(1) \‘Vgilr-i' is umlinul within (11v sl'iicltl \‘ulzunii's nncl
llows ixulinlly :xnzl (lon'mx‘al'ils .‘m'uy lion] [lit Sllllllllil
ill'(‘d.\ 1m t’\‘{'~niuul (Halli-Hw- ul 1l1L' inli‘i'lnn- ()1 [1w thin
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that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5
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1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),

that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5

38

1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),

that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5
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1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),

that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5
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1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),

that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5
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1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),

that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5
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1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),

that wells dry up 111 1111111113 11111111111411. 1901‘ 01131111111? 111
1111': 11810811 Rivt‘r 1111' 11111111 [11 31111511111111 \1'111131' 111 1111;“
11111111111 1‘1\‘1‘r s1‘1111111'1115 incrcascs below 8111 during
prolonged dry [11110115111551]. I1'1‘111111'al 1‘1'})111‘1 15-2. 19831.
Thv wrllx 1111111111 111‘ L‘xlcndcd 113 this 11911111 hH’mm' 1111
w;111»1'(1ll;1p.<1‘ 1'111151-11 111‘ 1111* 1111(‘11115111111311‘11 11:11111‘1" ()1 1111*
1‘1\-'1~r 513(111111‘111. 111111 111111111 1111* 1111.

1111' 1111111111 11111111115 :111 11121111 11f1\\€ll‘(,15 1111‘ (311211111
1538111 (‘1111‘ 1111111121114 grnunnlwutm‘ 511111”. IPAL. 11;} 1171. 1,
11111‘111- 1111;111l1l11's 111111811 11111121 :11‘11111101114111 111l114prt’s1‘111.
131111111‘111111111111811f1’1’l1111v1‘1y[111-[Hull 1'1111811111'11111111H“;
fit‘\'(‘l‘(‘l}’ 111111111111 CxplOlIEIIiUII.

M ctamorphic basement

T111- 1111‘1-1'11111::111’111‘3111111111x111111111 111'}11h.\111111111111111111
1111- \1'1‘91141'11 unvixwx “'1'1'1' 1111 dry 11111‘ 111111\ 1111' \11111'11
511111111 which agt’sts 111211 [1112\1'1;111'1S.<1‘>(111:1,10111‘ s1111'11ur
11111“ (111 \1111111111'111'1111151 1111‘ 111‘1'1111111w1111'1. 11111111112»! .‘111
(fight 11111'14111111'x 111111 1111- K1111 (3111111111'x 1111 $11111 1111 1111\1‘
541111111 w;111‘1':1l shallow (11‘11111_ .11111‘11 \11111111\\'_\'11‘l1ls(11;\.x
than 11113111111111“). 111111‘111111'5 2111111111311 :1lj111\'1= 1111111 llii\1‘
11111111 111111111}' \1111131‘. \\'l11‘1'1*;1< 1111‘ [um l111l1'> 1'x11'11111k11 111
111117111'1’111‘11111s1111.111111111111111111111'15111-\1111111) 11.1111; 111.111
mum, 131‘1’1111111\\‘2111‘r 1K Hun-11 111 111111111111 1;111,-1\.~1;~ 111 1111‘
K1111 (73111111111111, ’11111151‘ 1111'kx 111‘1‘ [11110111111111i1';1ll\ 1111411
1'1’11111\1: 111 1111- .‘1111.111’11l 1141111111) g111‘1m1‘a >11 111.11 <111111'
1‘1’111111q1'11111Hl 1.11111111:111311‘111'11111-1‘1111‘111111111111011Ih1'.\111»
1111111111115:1’1‘12111\‘1‘ly 1111111 \IJ}11'I 111 1111 11111-11

NIaikunu furxnalinn

'1111'11 1111111111111 1111\1' 11111311 5111111 111111 (()111\(‘. 11;1\111
513111111111131'1' 11111“ .‘11 \1.11k1111;1 {11 11nd [$111141 [2 , 'l 1111\1'
11111“ 5111111111111*1;.\CC111:111 :11111111’1'51111111‘x1'34171111 >1/.1-\\'1*1111—
1y 1'111151111111111-11) g1111l 1111‘ 111111111-51 111,111-111,111‘ :11 K311119711”)
11.151111'11111111111111311;l(‘11\'1-r1H1113.1"1111111‘1111-.11111111511111211.
A11 111111111111 111111111111 111 Kurg‘i “'21s 211111111111111‘11 1111
1111k111m‘11 reasons. ;11 11311111111“ 111111111(331111111*11'11‘15511‘111'7
11111 1111‘ 1111111111. Tlu‘ 11111'1'111111' 111 l\1:11k1111.‘1 \111» .1l\11
«111111111 ;11 11 1‘1‘1:111\‘1'l_\' 311.1110“ 11111111 11 3111111 111111 t
:1l1m 1'11‘111111 11111111111131111' 1:1‘111111111x':111*r, '1111‘1111411 111111-
111}; Kurqi 11111'11111111‘ hm mlim- 11.1111

Shield Vulcanics

1\11 (lK‘UIllK 1111‘ 11\';111;11111- 1111' 1111‘ 111’11‘1-111111' 111111 “111 1111111
11111111 111111111] 111 011111111 111111 (3 1111111114111 1111' 111:111111111
11.1.«111111 1111‘ X111‘1h-W1-51 \1111'111111; 1’1’11\'1111’1'. 1111‘ \\.111-1 15
111' 11111111 1111;1111v.

()1 1111- ~1x 11111'1'111111w 111111 1111' 91111111111 111 1111* .\L11\.‘11)1l
51111111. 1111' 111111 \1‘111111
[111‘111l.1\'111'.\ 111'111111]:111,\1‘(l l.1\'.‘1 111' \1111 111 111;1\>1\'1' 111151111

1111115111111 11111‘1‘111‘11111'11

1111\1'711111h :111 «11111111 11111111 111121111}‘ g1’1111111lw1111'1' 111 1111\1‘
111111111 11111‘1/11115, '1 111’ 1111111 111111 11111-1'x1'1lv11 1111‘111111111111<
1111\\'—111111.\'.1111l\\1-1‘1‘111"\'. ‘1'11'111511‘1'11'1'11111)\1‘1‘1’l;1li\1‘l\ 111-1111
(‘111 1511111] 1:1111'11111111w .‘-11‘1' \111‘1z11111‘ [.111 1'x111‘111‘1l 1111111 1111*
1111111111111'1111'111111111311]. 111111111111113'1111111‘.

11.?» RECOM1\-'IENI)A'I“IONS FOR FUTURE
CXPLOITATION OF THE WA'I’I‘LR RESOURCES

\‘\'1111 1114:1111 111 1111‘,11111’1111'11:'11.’1‘1 1111- <111111~1|1111 \111111111 111*
111:11111111111‘111 11111111 .1117 1111 1111\11111x 111111111 1.111111 x111‘x' .11111
1111* g1111111111\';111'1\ 1111\11111111-1’1 111‘11111‘1h [\1-1- 111-11m1‘ i5

38

1111111 1112111 2111111111111: 1131111111 1111‘wz11m‘ 1‘e111111‘r'1111'111x’ 111.1111'
111-1111111 211111 l1\'1‘:11111‘k1

In order [0 exploit 1111* p1‘1'1‘h1‘1/11q111/1'n 111 {/11 111.11.1‘11111/1/
11171111111 (111-1111' Kuroli Dr-sCrr. 111*11;111 :11111 K111711111‘ I’luim)
(111) 1,‘x151111g <1121ll1m \u‘llx‘ 111-111 111 111' 111‘1‘111'111‘11 \\1111 11111-
1111111 1111111111111 1111115 (501‘ {11:11 ll’;\l.‘ 1m 111111.11 11111111
1172. 19821). Hum] 1111111111 1111111 111 1111‘ 111115 5111111111 111—
11111511191115. Similar \wlls (1111111 111* sunk 111111 1111- 5.111111
11x11 111111» 111‘ 1111' 11111411 111111 K111111111“ 1’1211115.

1111) 11111111 1111111' 111' 111111111135l g1‘11111111u:111*r 111 1111' 11111111111
{$111111 1117111 1\‘ 1111111 1111111111115 5111:“(1 11:1 mtvrsm'r 1111* 111111117
(‘1'1sttrl‘ly 1121111“. 1111' g111‘1sx1-s 1111 11111 1111111111 111 111.1111
g1‘1111111l\\.111‘r 111 51111111111 (10111115. 1111- Km: 111111 1x .1111»
1111;111‘1V “1111111111 \\1111 “:111'1' 1111111 11111'1:h1’1l1,‘§ :11111 1111111111112
\11-1121 111111 5111:1111 111-11.x" 1‘1111‘5‘1‘ 11111111 111’ 11111111111 11111-11).

N11 ”1111111111 11111111111111: 13111111111: 1.x {1 111:11111' .11111111’1' 111111
”(‘1’l 10 1:11: 111‘0111'1’11' mullmlml. Th1' \‘11'111 111' 1111' 111‘1‘111'1‘
11111‘1-111111-;11 K41211x1111111111J1l1:11-1111151‘111‘11112li11111.1li1111~1111‘
(111,‘])1‘1j<1*1111\' 111<1:1111*11111111111111141-11111111111'1111 51‘\'1'1‘.1l 111,11)
.11111111'11111-1'h 11111111111111111111111113 3111,111111111181111111111111111\
11,11‘111;11111111111111111-11'\1:-111\.1'11.1111'1'1'1'11\'11101111111111. 111111)
:11111111'1' 11;1,~ 1111: 13111131111111 r11 supply 1111’ \x'1111l1- 111.1111' N17.
1111311111111 111 111-1 ”111 .11111 .111 1'X})1111111'Ll .\|dl"§i1ljlf 11mm
\11111 “.1111. 11311115111: r1:1'|1.1ru'1' 11111~1 111» 1'1111111111;1ll\ L111?
111;I 1111111- .11 [1111.11111111-1 111-s “1111111 1111: (311111131 11.15111. .\1
1111111111 l1'\1;l,\1111;11111111111111.11‘ 111' \.111111'.

('11‘11111111m111-1 1111111- \l.11‘>;1111151111:l1:l 1<.1111141'1‘11111’1'11117
11111311 111111111 1111* 11111<11< 111 11'1111111' 111;111'1'1;11 1})11111'111s111'.
mllx \\1'.11111-11'11 111\.11 111l1‘1111111l1311 111 1111- 1'11.1~\1\'1- 11.1\;1|1
l.’1\.1 1111\\‘-.\'1111*11 RH 11.11'11'1‘ 11111~I 1:1111- 111.111‘ 1111111 111111\\.111:r
111-11111111111:11111111ul111111:1'11111111‘111110;1111111x1111111111g111z11111'
11';1tl1111'<1111111111\11'111x). 717111‘1'1'1111‘1‘111;“ 11111'1‘111111-s 1111 1111‘
51111111 11111111 11131111111111-11 111 1111‘ X\\3 .11111 N1‘1‘111111111nu
111-1h111.11\1'111l;1\111~ 111111112111111;~1111'111'111.11'1n1(11111111111111
1111111 .111'1.11111'111111 1s 11111'1x11111‘11, ‘1111111.11'l\.1111_\ 111111111111“;
1111 1111- .1\~11' 51111111 \111111111 1113 1111111111111 111 1111* \1111111111
plan-.111.

.3111111111111111111,11x111v1;111:11,11‘1111§1111-1111111111111 1\:1~.111.111
\‘1-111 111 1111' \\1‘\[ 111 011111111 1111 1111' 1111111» 1711‘ 11111 K11lz1l
51111111. 1111*1111'1>1:\'[11‘1l1‘1111'11111 1111111\11111;1s;111 l;1\:1,\ |1\'
p1‘1‘\‘>11]'1‘ 1111111 1111 1111111 .1 <11l111'111111c.111 «11.1111 111' 1‘1\'1‘1.
1111‘ 111111111111 111 1111‘ 1111 \'1*111 1x «11111111 1111 1111- 11.1111111411111
1111111:1'11111-1'.1\xz-ll11111111111111:-<11111111|l11191111l<11111111-1'x1-11
[111: 11111111111111; 1111\x1111; “.1111. \1.11111' 21‘1111111'111'111111’ 1111\1’5
111ml1-.\'1.»11111.‘\l11111111\'111111l;11-1‘:111.~'1*(l1 1111;1\;111111111>‘11.117
15' 1111411 .1111111111 1.1111111“ (.1\1'1:1«4111g 111111111111711111411111111111'}
111111 131 1111 111111111 ~111‘1111‘1' 1111\1’x1'xix'1. 411111'1‘1'1111‘1- .111\' 111-
<111'.1111111\1'117311111111111411‘1'1111\1'1111151131:111111111\'r'>‘11g.111-11.
.-\11 1111;1111u'1'111x <1111;1111111 t’xlwlx' 111111 112.1111 111 11111311111111
11111~ (high
111.1\>1\’1- 141‘1111111111'1111-1‘ 11111\'1*1111-111 1'111111'1111'1111'11111111 111(11111‘

I.1111l;1ll. 1111 111111111 >111'11’1u: (115111.11'qv 111111

1111111'1‘141'11111111 rim-1x, 1111111-111112111 .\l/1111;1S}11'111u:<j1.

11,1 GEO'I'HERBIAL PO'I‘ENTIAL

‘1'111'11‘ .11‘1' 1111 >111'l.111‘ 1111111;1111)11s1117141'111111‘1‘111111 1‘1(11\'11}‘1

\1111.1111,~11111(1.\ (12151111111111-<1111’I11\'11l1.111111-<. .\'1'11h1'1' 11111
511111113 11111' 51121111 1111‘ .111 111151-111. Similzu'h 1111 [111111111-
11.1\ 1111111111111 11114 111111 111111111111] :11111 11111 1111111 1%
S1‘lx‘IIll(}lll‘\' 1111111

\\'111111 “11111 1~' 1111\1'111 111 1111 1111' K31311J111‘L'l11111N\\'1tl1
(111111111 11-111111‘1‘111111“111 ‘111 111' T171: [\11111511'\ 111' \\';111'1'
D1;\1;l111'11111-111 1‘121111'1lV1. 1.1111111'11111;1111l‘\ 1111 1131111101111111‘1-9
1111' L'l\(‘|1 1111‘ 1111111 1111111111113,

11 \\'1111111 appear 111.:11 1111-11 1\ \1'1'\ 111111-11111‘1111111111111 :1
s11111'11‘ 111 Q1'111111.'11l1111 1111:1111; 1111 <111‘1‘l '21),



7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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7 Summary of the geological history

1111‘ :11‘1-21 1.5 111111111111 1111 P1'1111-1‘11/11i1‘ .5'1‘11111101111111' .1111!
11111711111, r1111; 1111111-11 111111 11114311111113111151111 (111111111 1111- hm;
1’1‘1111-1-1111111- (71.1111111‘i:111 .\l1,1z;1111|111{ui.111 0111141111}; 1111-
1111111i1111111 1111111111111' 1111'1111141111111 11115 1211111 111' 1111111111111
15111111 1.5 11111‘1‘1‘11 [15.1111111111' 1111 1111‘ 151111111 (-1111'1551'51. A1 .111
1‘:11'l\ 51.11;1- i11 [111-111111113115-.11'1'1111111111.111'11111’ad1; 1411111111111-
Iizit'it‘s 111111111111111-111131 1-\-1-111 18.111111111111111] 1111111111151 1111:
[75.1111111111-5 111111 1‘1'1.‘111-1| 51'1,111111-111.111‘ 1111115 111 1111.111111-
11-1115111111111 M1111111.11'1/411111'1111;15111-1551251-1-5111-111\1*11-.:11111
1111111111111 1111-.11 11111111'11111111111115 111‘1111111- 1111-115. l'1.11111\\‘11114
1-1'115-11111‘ 11.511111113111112111111111 11111111111, 1131511111-18.111.11'1111111)
111111111111111-1‘11111111-111, 1111111 1111115 111111-1111'1-u‘11h 11111‘i/.111'11.11
11-1-1111111- 111-1115111111 111 111151.11 51i11-5. 1111; 151111 (3111111111-\'
11115 1'-1'1‘1]‘11.111‘11 in 1111' 51111111715151, 111111 111'1-51-1\1'.5 .1 11mm
141.1111 :1551-11111111q1- 111' .1111-1‘1-11 51-1li1111-111211‘_\' 11111;] 1311111115
11111515 11111111111114 111.11i1' 1.1\;15. 111-11111111111-1 1-;11l\- 1415111111."
.5‘1'11-1315 11111.1 111;”‘1111‘5.

'1‘111' 1111115111‘1111'51111111~\\1'5‘I 111-1'1- 1’1-1111111-11111‘ 11'§;i1111.11
1\".\'\\511‘1;11111111.;. 11111-114111 111111.5- 1111111111111; F5511. .111171
5111111hg1111-111151v 1111 1)\' 11.11'11111-1 5111;115. l.)1,11'111-.1 1|1i5
1j1’1.‘11111;11i.111‘11-‘1‘1‘111 1111- 151111 {1111111111}. \\;1.5 .11511 1111 111 1111;
5111-111 11111125. 1111- 111.11111 NNl‘i-11'1-11111111: 5111-.11 111 1111- 1-5—
11‘1'1111- 51111111 \\'1,',5l 1.5 1111' 11111‘1111-1'11 1,‘\111,‘|[111\ 111 .1 111.11111‘
5111-11 /11111- 1‘B.115.1l11i.111‘1 1.1111111111 111111; .11111 1111111 1311111
“1111- [1711.11‘511-1‘ .11111 111111-15. 1111111 \1111111‘ 11111’115i\1-5.
111.1111|_\- 11,-15i1 \1-1115 .111-1111111.111i1:1,1 1111-51- \\.111i111_: 1111.151-5111
1111' 11111111111. \11 51111111114111 11111.11 111ii11'1'.‘1li5.:1111111 i5 1111--
51-1111111111-11111.1111111111111’1111115.

1’115’171 .11111111'i.111 11111i11 ;1111:11‘111 1-1'115i1111 1111111111 111 .1 [11111.11
1111111 51111.11‘1- 11111111 \\111111 1111' 111:11‘51- 1,1.151i1 51-11i1111-1115111
1111' .\1.11k1111.1 1111111.1111111 \1‘131‘1- 111-11115i11-11. 111 [1.111, 1111-
51-11i1111-11111Ii111111111111'11.111-i11;11\'\\511'1-111|1nu 141.1111-11 .1111155-
1111‘11111‘111 1‘11511111111111151111'111)\ 111.11111'115111‘.111151111’11111|1
11111511111117u1‘51 .1111111111'1h-1u15‘1. 1’1-1-51‘111 i111111'111.1|i111115111-
511111111-111 111 51.111- 1111- 1-5'111‘1 :111‘1- 111-111215i11111111 111111111155 111’
1111151 .51‘1111111‘11[.11\‘ 1111155. 1.1111111111411.111}’ 1111‘} .111: 1111111111111
111 1111- (111-1111111115'1'111'11111111 1:1’i15' “1:51 1111.11111- 'l111’k.111.1
1111-} 1111- 1-1-11111111111111115- 111111111-111111 1111111 :15 .-1 111111111 ;11|11iI1-1‘
111111115I11111:111i.1lh11515111111'111111:11‘1)11n5.

1’1111111-1‘ 1111511111 .11111 1131311114] 15:11]]i11g 1111111111111 1111-
1‘1-‘1111111.1l 51111-31111113111- 1'111111111‘ 5111‘1}111* 151111-11 111-11111-11 1111-
.\1\\511‘1:1111i11g (111.11111 15215111. 1'1'15511111-1111151111-11511'1111- 111-1'15
\1'1-1'1' 111-1111511111 111 [1115 11.1511} 1111111111 1111- \1i1111-n1: (1111-
15.11'1111‘ 1111‘1'11.1111111] 1111 11111 111‘ 1111- 1\1(111\1111:1 1111‘11111111111

[)11111-111-11'15 51111111111111-11 1111- 151111;.
'l'1m111'115 11111 1‘1111 111 1111- Mi111 111111. 11.11111-1111111171111‘11115

\\l11| R111 511511111 1:1111111114 1111111311151. 111:11111’111k11li 1).15.’111
\‘1111.1111.5-111 1111111111-111‘1-1'1 with 1xi1I1-5111‘1-g1d 111111111111'111g 111‘
1111111111111111-11115, 111111 11li\1111-711.15;111 111\';1 111111115, 11551111"
5111111135 :11'1- .155111111'11 1111‘ 1111-51- 11:15:1115 which 1111-1‘111- .‘111
1111111 1111115 1111 5111-11 211. Thu .5111151-1glLl1-111l1- 1111111-1-11 1111)
111.11111‘ 1’1111—1’11-i511111-111- 51111f11;1 \1111’;111111-5 (15111111, A5113
111111 .11111 _\l.11'5‘.111i11 .11111 1111551111} 1111 111111-1 (L’Miu
1’111111-111-151111-111 111 1111- 151111111 1,)1-51-1’1, All 1111-511i1311,1.5;11'1-
1-11111'1-I\ 111111111151-11111.11k.111~11;15.11111 1;1\'.-1.5:1,111111x'1'111'l;151115.
111111111 \-1111111115111 \\.15 1'111111'11111-11 11x 11L;i1111.1| 115511115.
1'1111131'1'1'.111i\.111'1111111111411115111 1111-1111111-1‘11-1i11g1111-1;1111111=
111111 111 51‘1111'111,‘l1l.11‘\ 1111-115, 111' 1‘111111-11111111‘.1111-11115 R111.
1.11111511\11|.111. 111115 .111 1111- 5111131115 1111\1- 1-11111111.11 .51111111'1-
111.1115.'1'111-111111-511111u5' .111‘ 111111111'11111'111i11_ 111111.1111-1-511-11—
5i\1- .111k.11’.11111111 11.15.1115 1111111111 11111111 H;1\\v;1ii:111~1_\1[)1‘
111111111111115, 111 1111115 111 \111111111' lh1-y 11111111111111- 1111 1111'
111111115. 5111111111111: \1111111111ilx “:15 111‘11g1'1-55iu-1y 1111111-
11111-111 111 111‘11111111- inn-11.115111‘111'1'1111115111 ;111-1111111111111111
11‘11111 1111111-1 111111-5 :11111 11.111.11.11 (11111115711111'1fi1511 111111-51 1.1-.
511111111111111111 111111 1'111‘;1\1111;111i.111 .11li\i1\). Initially
11111111111111 111111. 11111-1‘1111\ 1-\11-115i\1-. 1111\‘1111--b:15.1l1 l.1\’.’15
\11-11- 1-1111111-11‘ 1.1111 1111- 1111.11 |.1\':1 11111135: \11-1'1- 11.11111“-
11111151115 111 1111\1111-~11115‘.11| 11111114111111 1111111 1111115 1,)111'1111;
11'11'1111.1| \1111.11111 5111111: 1111‘ 11111-115il\’ 111‘1111- 11111111115111 11111-
11111111111:“.1111-1111.1:111.11-51-1111114‘1111111'}1\1*111'|.151i1 111311115).
'1 11111112111111! 1111- 1111-111 1111- 511i1-1115 1111- i11i11.111111_; 1155111125
111111111111'111111-5111-5111\1111.111i11~111]1111111,1‘1.1111-111111‘111111‘11
[1111111111\I1111.I5111 11111111111111111-115,

N11 11\11r'11|111‘1'111.11 1‘111111-1'.1115;1Ii1111 .111-1111111.111i1:1.1 1111*
11111.11115111. .\11\11111111i5111|1.15111m 115151-111\-'11111111i1111i1;1
11111151111111-51-111—11;1_\ 141-111111-1‘111:11.11'11\'111,"1‘111‘111-1'51-1111‘111
pillcm |.1\';15‘ 111{111,-11111111—w1-5I 111'1111- 1\l.11‘5':11111Shh-111111111
11'11111'11111-(311.1111i111.1\.1511111512511541115411l.‘1l{1'11'\1'l1‘111111-111-
11111.1111-11115 \11111 1.111- \'11|1;;111i1 111-Ii\11}.-.

(2111:111-1'111111 1111111111111; 111‘ 5111‘1z111’ 11'1.111-1-i.'1l‘ 1111111111111;
1111‘ 5111311111 1.11 111.111111-5 111-1111‘ 1-\[111.51*11 51111-l\11111‘1‘n1' 5111‘-
111113 11\'1-1‘1:111111:1,1 \11111 1111- 1111;11 111111115 111 1111‘ 51111-111
\‘1111111111135, l"1111111;11111sfi1 1|i111:1r1‘ 1111151311 [11111 11-\1*l 1111111q1'5
111 1111- (i11;1|111 14.15111. 1’11351311151-11i1111-111.11i1111151-111111111-11111
11.1511 11111111111'11115i15i111111' 111-111111:1111131-111111115:11111111111k-
1111‘1 1.1115111 11} 1111- [11'11\-;1ili11c_1 “11111.5 1111111 1111111151751111111-
1'.‘15l.
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