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11151.1] \1-1'11-111.111-\ 111 1.111- (3111:\11\\.1111.1 111-11s. 11111111x1111fiI 1111-
1111‘111111111111111 111 .1 11.111111] 111111111111 11 ,41‘11r1111‘11‘11111'11111.1.
1115111111 111111 11111115 11117711 1.111111111111111 1111111‘ 111-1.1111-11 111-
\‘1‘111311111111N111111;11.111-.1 111 1'17}.

“111111111111; 111111 1111.111 11‘1731 11-11111'11-11 1111 1111 .111-
“mum-111 x111\1-\1111..11\1 1111111111111111‘11,11111117111111-1 11‘1731
111x11 111-x1 1111111 1111- 1111'1111x111 111 11111 $111119 .11111 15.15 .11
11111111111 .1x 11.111 111 .1 111111111 \.1111111~ (11>111111‘1'111111
1(1‘s111111w 1‘1\’|)111|11[11111 1’11111-11 111 K111\.1. .-\11 111113111111-
11111'11-11‘11 >111\1-\ (1\111:1l1- .11111 (311111111111, 1117111 11111111111111
11111 511111114 1|.11.Il11>[1\ 111 111.11 Lll‘t‘LI. 111111 £11\11 1‘1‘11111‘11-11 1111
111111‘11751‘311111.11\‘111111g1-111111;11.11.11111g1-111111-111i1.11~111\1'\\.

1.1 WORK METHODS

'1'111‘ 51111111111117.\l111\.11.111 111111111 11‘.1111 1.11'1'11‘11 11111
111111111111 mm 1111 .111-11 111 1111 111:111 <‘.1~11'1’11 17—11‘l1l111
l11]'1115;1.11)1’111 >1’11-1’1> 111111111; 111111 111111 I‘M-13.

1"11'11111111111'x W111: 131113111111 1J\ 1,1111'Q1‘11111U1\'1\\1111111nm]
111 11111115, 111‘111111111.11 .1.~~i\1.111l~. .11111 1111.111\ 1‘1111111111'11
(11\ll.‘11 1111111111115. 131.151: 1.111111% \117-11- 1-~1.11'111~1'11‘11 .11 “111111111-
1111111111111 1.111111 Run-1.x x1111|111111-11 11.1111 111111 11.1\1‘1\1-~.
311111111 >1-1111111-111 x111111)1111u .11111111111-111111111111111111 \11121111
S1111]])11'.\ 1111 111-11\\‘ 1111111-1.11 1111111'111111111111 ]')1'11QI1‘\\1‘11 111
11111: \11111 1111- 14111111111111] 1111111111111. 12.1111 111 1111\1‘ 1-.1\11-1'11
[:711111111I1111111911111.11‘1'.1\11'111111‘1‘11111111111 111111 [N \1\ \11‘1'1\’~‘

111 111;111\\11111 1111' .1111'11111111' 111\1-1'.1g1'; L11‘11111L11~1\1111111111-11-11

111.111 1:."11JI11111111-11111u11111111111» .11111 f\11111\ .11111 (51111111311 :11
1.111111111111111 11111‘1'11.1111111111». '1111-11;11:1111-1'1-1111111‘11111‘1111311
111 I111~1 111-11111111. 111111 1111‘ 11w111la 1111.111' 111-111'111-11111.11 1‘\-
[11(1111111111 1.1111541111111111' 1111' (11“. l.1,\\l'l1 111 81"1111‘11 1:1)\ 1.11('

[:11 1111-11 q1‘1 11 111-11111
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'1‘111'.111'.11x1'1';111i1§‘111\1111'1111111111111'1'11111111111111'<1111;121111111
/11111'\11"114‘111'1'11.

l 111111'111‘1'111111' R111 \111111'1. 1111111 111%,. 1111111'11111.11111g'1111
1.1k1' |1.1\111\11l 151111121111111115111111111

2 1111' 1..111\'1111.1 |’1.111'1111. [’111‘1’1‘\]11111111111}I1'5H1'11111111‘.‘\11111 .1
11111.11'111111111111111 1\111111'111'111111111111111 1'\11'1,1\1\1'n',1111111111111
1111111'111'11 11}. 11111.1111111111'111 \1'111111112111111'111'~1.11]11111'111<
111'1'1'1111111'1111: 1111' 1111

5 '1‘111"1’1.1\1'1111111' [11111111115l111111'1,'.1~1. 1111111'11111911111111
11.1111'1'1111}:5111111'\\11.11111111'1 111.1111111'1.;111\'111111 1‘1.111'.111,
111.11111'11111. 1111' 1111111111' 121111311 Ng'1111R11‘1'1 s1 511'111, 1111.11
1111'11111111541111'1.111111\1 1"111'1'<11"1\.11'1»1.'1 ||111< 1'11111'1' 711 1111'
11111'111,111:111'11'11111, 1111'1111111'1 81'11311.

2.1 THE GREGORY Rll-"l'

111'1‘1' 1111' (1111411111 R111 1111’111(11‘H‘ 11 \111'11:11'111.11' \1'1'111111 111
1111' 11:11‘111g‘11 11min, 111 1111' 1’111'111g11 1111114111111 ‘111111?
1111111511. ()1.'111p\'1111; 1111' 1-11'511'111 1111;11'11'1‘ 111' 1111' 111:1[11111'
1‘11’11s1111111351111111\1111131'11'11'1111111141'1'11111N911111‘1111g1111111'

111111111 11111111 :11111\'1' ~1':1 11'\1'1, 11]) 111 1111'11111111 111-q, e1
1)i\111'1 1’1.111';111S1111111111‘11z1k1' 111111111111. \1‘111'1'1' 1111' 1111 1111111'
1‘11'\';1111111 1‘1x1'x 111 1111111111, 11111131 11111111111; NW 51:11'1111v
11'111 1111 .1.1'1.'1\' 111‘ 1:11 1111111111 1'1'1'1111‘11111u 111 1111' 111111111111'111 111'
1111' 1':1\11‘1‘11 ml“ 111' 1111‘ 1111. 11111111 15' 1'1111x1r11111'11111' 11111
1'1'1'1'\w111'1'1' 511511'11111111' 111 1'11'1'11 111'11111111111, 11111'111'111111'11'
51111111 11111.;11‘11' 11111114111111: 1111'11' 1111' 11111111111111: 1.11111 1x121111-
1111:1115111.11'1'11111 s1q111111111'111'\'1711111';11111'111.\1'11:1119111;11;11111'
111111111111111'11111111'1111'1119111 1111':1<11.=111'111 1111 1111111‘.

1111' 1'111 1111111 11111111111» 1111151111'1111111' 11111'3111q1'np1111
111\'1'1\11\.. \1111111 111111 111‘111‘81'11111‘11 11111'1'111x1111111'111111111'7
11111 31111111\'1<1111H(51'1‘ 1'4114‘1111' '11:

111 1111'. (l-NI'RH \‘1111‘.\1\1J|%I 1111' 111\\'*;111q11'11 ‘11'1111'1'11'
11111111115110 11111133 1111(111'1151 {11181111 111111 1’:111.1 (1119111111
11111111111111' 1111' 1111'111z111 1111 11111111 111' 1.11111' 11111111131. '1‘111'11'
\'1'111':11111 1'111111:111'.\1‘.s 1111' 1111111 111111111 1511111 111
111111111'11'1'fi1";11\'.11 1111111 :1 111111.11 11:111'1' 11111'11 111' .‘1 1:111'
11.1s;111 “my 1\ H1'01'1'111111 115'1'11511'1‘11 Hunks 111:1 sw:11'111111'
1:11111» 11‘1'111111111‘ NNL: 1111' 5111111' 11‘1'1111 1N 51'1'11 1111 K111'1151.
111;111111‘\l1111_{ 11.x :111 111111111111'111 111' 51111111 111111'1711'11' 111:1111
1159111‘1' 111511'111 111111 W1'11 1'x11'111'1 111111131 131111: 1121111121: 11101
K1111111' 151.11111. 11'1111'11 15':1511111111'1'111'11111111111111511111'111111
1111' 1\'111'11<1 111213511.

111 1'»\1 1 1111111111 «x111:1191:,\1<11M1'x'1's s1'11:11'.111' 1111' .11111\1111
.‘11111(41111114114111\'1111_‘111111, 1111311111111 Z11111'111 1111' 1111 1111111 1111'
111;111':111\ 1\'111111 1111111 1111' 111111'1' 1‘111 \1111111111'11' 11’11111' 1‘1.
111'111'1'1'11 1.;1k1' 111111111111 111111 1111‘ 11111111 1..111-;1p1111's1;11]'11111'111
1111:11' 1.x 111'111111111'x 111' 1:41111‘111111'111s 1111 111 1211111 111111111,
111-1'1111' 111sx1'1'11'11 111‘ 1111' VN52151'g1's 111111 11111'1'1' ()1 1'\1‘;11;11,'1
1'11'1'1‘ 5115111118. 1111111111111; 1111' 1811-1111111“ 1*,11'1‘117/11n1711. 11.11111111g
1111' \1'1'31 111111' 111‘ 11:1111' |§11g111'1;1, 111111 11511114111 1111' 91111111 111
191111111111 11111 (1711111111. 111111 1111‘ K111111111 Rang/1', 11151 111-1111'
1111\1'1'1‘ \'\";1,\1'1‘11'5. '1'111'31' 1'51':11'}11111'111.\‘, 11111511)" 51111110111111; :1
(7.1111111113111711 [1111' \'1'g1'1111111111 1111'111;11'111111111'x 31'1'11'51,11'11111'1>
11111111111r ramps, 11‘1'1111111g N 111111 NNW. 11111111. 11111111 111‘
1111111' Buguriu. H11)1)L‘ 1'1:gi1111:111y 111w;11‘11s 1111' 11111111.

1111111111111‘1'1111j1111.1\. 111'11111,\111111'11.111111111131111'\11'11\11111
111‘1111~111'111111'x1.11]11111'111x.\1'11.11'.111111;11.1111'11.111111141111111“
1111‘ 1\1111{111;111 1\'11111111 11115111. 1111' 5.11111 1'111131'111111111111'x111
111 1111' 111115i 111 (1111‘1’11’11‘1'111 11'1‘1'11111, 1.111111'11 .1-.:.1111\1 1111'
1'.1\11'11111.11111~1111x111'11x1;11'11~1’111111-111:11111411111111111111111111-
11111111111 \1»11.11111.~_ \11111x1' \11'~11'111 11.11119 11.1111 111-1'11
1111111111111 111 1111'111.‘111 1'111 1’11'1x11111'111' 1.111111”; 11m 11<
111111111'1'114111111111'1.11\.'1111.11111,1’11111'.1:111111111-111111'1'<1111'111
1111' 1111. 11111111 111 1..11\1 11.11'1111111 111 1111' 111111111'.1\1 1111,
N 11'1'11111115:1's1.11']11111'111>111 1111 U1'11>.11'1'.’1 1111111 .1 111111131
111'11111'11 1’1111z1 :111111111' 11111111\\1'\1 ~.1111111 111 1111- 11111111114
1'11111'1111.

11 \11111 1.‘\11.I'1'1II\|,‘\ \1111111.11111\-.1'\11111..11\1'1’1111;111'1.1
1111111111 1111' |)1>111'1 1'1111111111,\11(i.111_ 11111711111111111' 1.1111
11.11111111u111111’1;111'.111, '1'111'1J1x111'1 1)].111'1111.1111\11111111x111»
1.11'1' 1111111111141. 1x .1 1111111111 111111: 1111111111'\ 1-1 11111'~1\ 111111
51171111111 1'\\1'1111.111_\ .1 ~111111'11'111 111111111111111111 111 1111'
811.111111 15141111111111. 11111111 «1111151111111-~1111111—\\1'\1 .11
1‘1111x11x >11I11111111111' 1..1k1'. .111111111'1111'1'~11111|1 111;1111I11111< .1
SS\\‘ 11'1'1111 .1\ 1111' N111u111111 1;>1,111111111:111 11.711’I1111'1. \11111
111111'1 111111111 1'»1.11111111'111\1111111'1'.1~11.\1.1111.11111111. 51111111
1111' 1..11<1' 11.11111111-411111 1’1.111'.111 .111.1111\ .111 1'11'111111111 111
15-1—1111 IK1'1;111111\1. 1|\ 11'111'1 11'111'11\. 111 111'1.111, :111
11.1111111111' 111111\11111111.\1111f 1111111'1‘11 111 111111 1.11111\ \111111’1
1111115111 1111'1111111111.11111\ [1.11111111111111111111 |.1\.1~. 111.11111'11
111 1111' 11111111111m111g 11.11.1111'1 11111111111171111111 111 1111'
1\1111;’111’111~ X111111111A— 141111111 >\>11,'111~ 1'111' .111,'111~ 111\1,'11:11

I)1)\ [111‘ 1111‘11'11 111'JI1'1111111\111\]111.|\1|)!1.111.. 1211111113111 1I\111

111 1111 1\11,1\1\1111 \\11 1.\11\1111\1 \11'1 \a: 1111'
111111115'111111111 1..11111\.11 1111.1q1'1\ 111-1'11'11111111\1'1'1\11.11\~ 11
111'.1111:1111 (11811111111111 111'm1'1'n 1111, 111111111\ 111 1.11.111 [111111111111
:11111 [-1.
11'g11111'x. 1111' 11111111'1’ 111111111111111 1111\11 \1.111'1 1.11.11111111L

“1111.111 11111-111111; 11111 111111'11'111 11.111'1' 111‘1111.1111111

111-1111.11 s11111111'111.1111111j1 111111 1111' 111111'1 1:11'11111111111
11>.111111' .111-1.111111', 1.1\11111'111u1'\.1[1111'111'111'1111~1111111.111111111'
|)1'1‘>1'1\.1[11111 111 11111111111 111.1111'11. 1111 x11111111'111x11'11111111111
111 \\'111111 1(‘111‘11\ 111'1111xl111111111 1'11\1111111111'111~

'1111'\\.111'1\1111..11<1'11.11'111g1111171‘11Lll 11111111112: 1111111151

1111.111111111'11;11|1.111'111'111'\1'111111'1;11'\~.1111x11111r111'1'111'1111
111' <111Js111'1.111 «1111.113. 111 1'11111111' .11 1\.1111'1111 \1'11‘111gx
1111111111111111 11111'1111.\11(..111_1111111.

1111' «111.1 111111 [1111111111 1111‘11111‘1\ 11.111111:1:1111111111111111
1111111111'x .1 \111'11'.11111.11 111111111111111111111111: 111111111'11'111111
\\1111'_11111111111'1111111111'1'.l\1\1111'11'1‘1111'11111w1111'11'311'1111111
1'81.11‘]11111'1]| 11\]11};11‘11'1 '1Al1l'111.11111‘.1 1111' 1.1111' \11111111'. 1111'
511111111111 11111 111 1111' 111111' 11211111“ 11111111'11111~ 11111 \111'1111;\
;111111;1'1\1,'1\,11111111111.1x11111fi111.1111111111411\111111'x1'1-[1.11;1'
111:1\ 1111111 1111111'111111111111111121111111'1.1111111.‘1111\: 1111'111.1111
1‘1'111111'111' 1\ 1111111 1111' \\.1\1'\:1'\1{1\'1'1 111 1111: 111111111'1111—
111,1'111111111:1\ 1111' >111111111 1'11 1111' 1.1111' 111111'.1~1'\ 11m.11'11> 1111'
51111111.

'1‘1'11‘ 1\\11 1111\‘1‘1 .11'1 s1 11111.111'11 11'» 1111' 21111111 \11111‘ 11.11.111.11
"1111111 11711111- 21 .11 .1111'111111 111.11111111‘17'1111. 11.11'1x11111'111111

111'1' su;1111]1\': 1111' 14111111111 1\;111,'1' 11 >1111111', .1111111111411 1111'
1’1‘111'1'1111 R1\1'1'11.1> 111111 1151311 1111 .111 11111;.1111111 x1111'1111',
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Figurc '1' Physinghlphk mun-H

'l'lu: illIi'I’ltllllHIl'jlll,’\\-’tl[1'1"w‘l]ljt,l “Huhud maximum rim‘u- Mukm‘m :mri Kulmmu'l ['l\(‘l'\ in this lmsin, lu-vumi
‘N‘J m (If

l'.\idt‘11t,t‘ rugulmls llmt llu: 1m» luka's min: x'nmbimxtl [Ill]?
rinn ul .lhuut Hun nm'Ih Inflfl‘ “uglil'iél.

ins; 1hr 1.;1It‘ I’lt‘ixllu’t'lll‘ ['Imlmi lulu" ul' Flnmml um]
mhr‘rs. 1"7li‘|. hm m\\'.11(l~.1]’u' t’l'nlut'lht- l’lt‘hitut‘llt' .lmi
in [lll‘ (‘ill'hl‘l Huluu-nr [hr 'Kukuul) Lulu~ isw Hisllup
:lml (Ifhr'l’s. 1‘97] j: Kmmi .‘al uhnm 9853 11L ‘1 lznju'rr [H'l‘t lll‘SUI’
u]. Lulxt' Bulilluu. hul lln‘n M'ILLIJIL‘J hum Bugmiw

I‘ln'r'l- i> HM mminring (-x'itlz'nu' Ihul [alkv ’mz'ing‘u
l‘\'i‘I‘\Ll\ld|llt‘f]Al mutinuml(In-111nm l)_\‘ nu} ul'll'u‘ ’lmbM
I'Mx'lu'Hw-t‘n cwiAmlIht'l.[x§.111|.11«>kI'LIHHIL

'l in [NW llvn‘ll'l HIV .'\1'n.'_v“u*m.* irm." (and Ali'mlzjiiaii :1 Hum
t'Mt‘mls Alm .Ilnrn; [llt' ViHlt'Il) Niilt' ()1 Iht' Iill t'm‘ :flwm
‘Hlkm; ll <L!Hlpl'i.\‘1‘\(l liH ul' aggluulgmun. in purl pm
1).!IJ1‘,‘ .1 pulzu'nlm‘uslI‘im' hl'h‘ 211 .xlmut [91“e t'wz'mling;
111) m [Hkm wirir', flnnlwri luy lht‘ .\I"LJI'L] ‘Jlmqnlbm-i
Ibuupmrm In Ilu‘ um um! Ihr Kmuu (Ju‘pnlmk l‘illil‘t‘N

‘9')M» rht' \\l\\[. (lm‘nr‘x 1‘ WK" [LHJ 5w r'iht's Imnrlim; (If [1w

f)

”Vixld HI" [u lllllllljllL: by llltj l’lvuxlmvm‘ \‘ult .lni(\‘ In
llll‘ (HSL \\]li('|l1[)llll('(l TART (:IIL'IIltIilf ll‘IiLiLllP ‘1].

‘l'lll‘ m'vr ()1 ,-\I‘;ll)<'l llu‘ (7)] :Xl‘ulu'}
54mm; (unlimlm 11m XIuLut wmhxx'mwl.
<(‘1xn'zm'zi hum H h_\' 1l1<' Mm‘ih)

I’nlxilL M-lmx
l‘t'dlLIX'l‘

\QHIJHI-i .nn] RJHHM
hum]: \u-sl (v Nurlct

In llll‘ \ slimy AIM: \u‘xl n1 Puk‘: [11mg ‘ur (V'Xllr‘ll\‘l\'l'
allm ial 11m l\_ 111v LU} gmmmk q l .1)1)Kll‘l]£ll'.ik } phi“, (immml
1:\ HIV aun- Rim-L Anul Iln‘ P)llll1,\ll.\\\.1\.l”l;\ in [lug 1:.\—
[Il‘llll' 111ml] \uxxl. I). r111 ll'll)ll[d]'i(‘\ (:1 [l](‘ \qinumq Rim-1'

(‘Xl(‘ll>i\t‘ salin'nls ul’
l’zlkil KHHM

V[‘]H'\(' l(|\\lliflil\ .iIl' (“\‘Vlfiit‘lt'tl l’\

I.1\‘.1 .md ]u_\'rml;1\1ir~‘. Mt’Hilt'x at am]
\‘1DlliHK'5.

Humh mt Inkr’ Bulgaria. mull] .1Hmmn-(I lmxinx Ilt‘Htll‘
bvmu-n Eln‘ ('mwul L‘Mill'plllt‘lllx [In‘ LII'LU'NI U1 “high i\
I])(' ('lnlfn'v lI-mrxri \t'} ‘n‘lun 111v Iglmmiri L’UHLl‘l [rub

.\ hm Inn] 11111m In ‘1 \wnmpy ({r’pl'l’Sx’lnn,



tr 'l‘itt- :\M\\'\ llxtun'MEM‘ titii'th (il'Ulitii'u, a [inimit-
:ilitittt illllxlll in (llilIIH’lt‘I'i t‘Xll‘ltllH tttit'th into the (_il1l’])'
Illillll‘l :ii<‘:1 til iht' ziilizit't'itt |)f‘i_f1‘f‘t‘ Squat‘t‘ sliii'ti‘t t] Nu, 27):
tlt‘gtllil‘ll hy [lH‘ .‘\IH£1I\'LI#lititlltilx'lli Ri\t‘]‘ sixtt'in» it in-
tjlutlt‘s llit‘ tiptit'i tilziin Hi thi‘ :\in;iy;i itsvll. and, 1t) ll]<_‘
titiitlt, tht' I'llg‘gt‘d‘ (liSSt‘tH‘Cl (,Jlitsnihiilsiti Sliit'ltl [\(‘t‘ Sw-
titin 3i 1 it \\liit'h ttiitti'usts tli‘.itit;itit‘;illy with the \(imru'lii’it
ititii‘i‘ l‘l(‘\':1[(‘ll. l)lt[ lt‘\'f‘l‘ l.(,‘il‘t’il\'i l’lzilt‘titt IU [llt‘ Hist.
(itiltlt‘ii I‘l‘li’ll, 11,3) t't’infiitilt't‘cd thut llil‘ Attitiya Riw't’
liii‘iiti-til it l)I'li£lll \utllt‘i‘ iii thix' ill‘l‘n in tht' liéitv l‘lintt‘nt;
[)[lNSlbly triitit'itlittg with in (‘xhttmt‘cl truisittit stirtmw
whith l‘iii‘mrtil l,){‘llil'[' Illl,‘ ('\ti‘itsitin til [lH' i\llil('t‘|1f"l)l§l[t‘nt]
plllillulllt‘h.

2.2 THE LAIKIPIA PLATFAL’

‘l'ht‘ tittintittini' at Ll]? plzitt‘tiu qtit‘lzirri“ ltiLlllElL‘Ll (ill
l\ll(tt(‘til‘ ‘l‘lticitl~ [)lllilltllill'x Alli] citiiiigg [t1l]>‘l\l<‘l|‘.l_\' Eil
iihtittt Z l" lt'tl' met ("ill kin tti tlir‘ Hist. ['UDH'ZHTS with tht’
irtiinplt'xitv til the: Kilt \ullm' [U the west. 'l'ht: t'iltittrittt (It ,
tuttit'a tilltllll 53,—) tit't’ t't'ttt til lllt‘ Etit.il tti;i]i illl'iti

ll‘tf‘ ti‘i‘in ‘l.;til<i]iizt lij‘tttl‘litht'flll has l)t‘t‘n IIRE‘tl in ii
L;t,'tit‘i‘;il st‘ttxt‘ l'tti‘ EllL' ”1l \\'L‘.\fll'l'[] lititiiitldi‘} ll‘.‘!?lli‘('_ itii-
i’twtitintliiiq iii llH‘ Klilltl] with lllf’ \‘lzii‘inunr't l'ixt Etl'lnllf‘lil.
hut hats Lll\|) l):_‘('Il Jpnlit'tl It) the Kahuna- Rzinqt; L111Ll its
iitit'thz‘i‘it (‘VH‘H\l(iH “(Wt (ll tht' NLJ‘IHFHV \‘.2ll('§'. ‘l'llt' tan

”it"s-ti élfipt‘tl ttl' thi- t‘smt‘pnimit titiiit’iltw H‘l‘ll‘l {5 iht‘ in
l('l‘ll‘l'l‘lltlf(ll‘|\\¢1St'lRtil‘HtH'lHiillllllj‘llitllijtliillllfifl‘t'rilllllu‘
NNlC .‘llltl NH} thfi t'lfif‘lit’llitntlt‘tl Siffi‘littitléll pitttvi‘n tit thi-
ltiwt‘i‘ luttlttgtl t'sttiitiiiti'ni Nitllll-t'dfll til Hiit{tiii:i t‘:[ll)ritllt‘\
lllt’ \illllt‘ twtt lt'l‘lttlx

'l'lit: Slt'ppk'd L‘tlh‘tl‘l'll \lltiilldt‘l‘ (it [lil‘ I‘ilt (UllIllliiill‘S iii
ilrl :‘Mttl‘plllt'llt varying from LZNJUm 1n tlir- \liii‘miint-t
l"<ii't_‘>:t tthc highcst ptiint in tht.‘ tint}: .LI‘t'Ll] [U i .190“ iii lii‘
tht- Chum fixittltllt" muth (it Tllt‘ lmi'tiki l’lzitt-zitt. lo thr
Hist tht' Ltiikitiizi l’léltt‘élll C
t'li-vzititiit til'ahtitit 1645 iii in ll](' HEHJllI. :tnd. iii tht- ntii‘th.
[H'ill' Lulw KlKiHlEl. tn :thotit 1737111.

(lit thi: high “Chitin llcll]l\'\ til ll1(‘ Kilt ‘shtitiltliti h tili-

‘t’ips gin 'luall} (limit in [111

H‘lutl‘ll liitilting t‘tinti'nls llH' [)lllllrtt' til (t't‘léllli niinrii
sillux'irttt‘rl ii’t’iug’hs on thi‘ pl:i[‘€1|,l. iht) lzii'gvst til which is
tht‘ Utipvi' ()l Al'aln‘l Basin: HIIIJillCI‘ l]df\l1]\ tri thr‘ ntii‘lh iii-
t'hulr 1hr ‘Nt’ii‘tl'tern l’lztin“ littrinivk and Chum tl‘iqui't‘
‘1: 2h).

FIJI‘llit‘l' (‘iih‘l lllt‘ FWEINU Ntii'tik élfltl (")l Kt‘ill liiiwt'u
i‘i\'r'i‘ syx‘tt‘ms (lo ll[ll{‘ tn N‘lll‘Vt" tht‘ intinoinn)‘ til tht,‘ high
ltl\';l phtins [Plait 3]. typilit‘tl by [lil' (lt'stilzitt- ASPEN: tit ll1('
Ang'zitti \‘Vt‘i'ikoi in the north-mist: Spi’ii‘atlh hntnmciit'lx‘y
phtiiiolitc tiLitti‘tipH LII'C SCll'tCLl by l)UL11tlL']'-5II'L'\\ Il plain:
xtit-t klt'tl l)_\‘ Nlliillf)“ puns with ill~tlt';titt¢'tl c'luniti gt';t<sl;iiitl
(\rlvis or (lninhmi, llimi‘t‘tl with blzutk mittnn mi]. 111 thii'
Stilllll. gt'ntlt‘ warning (if tht: lziva [)lll‘ hm (tinti‘ilititt-tl tti
pt'iiitliitq in the vzillr‘ys. t2}; the liwasti Nai‘tilx and Phi
Swaiiips‘ whifi‘t,‘ pupyi'iis‘ swamp grit-‘5 :tiitl I‘H‘tlS lltitn'ixh.
l'ht‘ liig‘ltt‘st QUI'ELR, the h‘lzn‘nizint‘t il]](l ()l Al'élllt‘l l‘tii‘mtx‘
support :1 Ii‘it’il‘lLEII‘tt,‘ st'ltri‘ophyll VIIQCICLHUII, lltil;1l)l\' ('CClLiIS
Eitiil [)fifj/JI'KITF'JILVC in lllt' mirth-taut Illt' lni't‘x't giu‘x Wily to
more open iintl tlunipy t’\'(‘l‘ql‘f‘f‘ll and Si‘llll*(li‘t,iClUULh
typcx: Niii‘tik [in Aunt/4'
dipt'mmlnhttmi itssnt‘ititinn [)l'etlUI‘nilillIi-‘S in the- mixml
SZlV‘aIIIlélh and grassland

On thi' [Jim/ct l’lata‘ait iti I'lll' ntit'tht tlil‘ uptit't' part of the
lava Sttquc-nt‘r gives i‘ist‘ to 21 series 01' up in livt‘ t‘svai‘fr
HICHIS, Cni‘i‘csptindittg broadly in llnw S(‘({llt‘n(‘{‘.\' within
tht: li()Si(ll(! pill)ll()lltl'.5. 'lillf upper vmzurpnit'nt is thr best

south—Cast til tht: HWHSIJ

developed, iiritl appears progressively to overlap each of
the underlying, lcss continuous, lava «stiai‘pmvnts m tht:

t’EISI. In Lhi- l,.il\‘t‘ mama ;ii<:;i tht lt)\\('}lllti\[ Nit-ti" ultht
l£1\.'i pliillt is HUI l)t)‘ll]ll<‘(l hx' £111 t‘.l\'t*l.‘1flng’ i-xtgii‘]:ittiti‘1ii.
lJlH nit'i‘igew‘ ii’itti tht‘ llt\\(‘1' \lKJ])l,'.‘~ (ll lll" K it i\l£l Hill» ltit ,
lllL‘l wuthtlir ittiiiitiiitil llit‘Pldll’élH1\llt'ill'lV(lt‘ti‘lill'téllvtil
liy it lint‘ til l;i\';t clitl\ l (I tlii‘ >tititli~trti>t. iii llll‘ (Jl l’i-ir'iii
iii‘i'd L‘tut tiltht l‘:\\'£1\f)X§:‘lII)l{|\('l,£t\(‘I'll‘xtiilnu t'irlttiw
itt‘tttlittu \\'.'\l\\’ hnx l'it‘f‘li (lK‘VK'llirH‘Cl II]! it ltt\lt til
l’lirtrtnt' Hitlillit‘Hh. 'llitxt‘ lltlilillt'l‘t'tltI.Iti‘tl \t‘ttintlgii‘}:
U‘I‘it\.\l.itl(l iitlgi‘x him] it K’ll‘llx'ing [)[Hlt‘l'i‘l tin [llt‘ Landau
iniziszr'i')‘. itinti‘nxtinu \xith this (lt'l'pl'l ult't'tiN mt lllt'
itiit‘iVL'ttiitLi lll\‘~(‘l' gl'tllllltli i'z'llt'ttitiu (lt‘lht‘l .‘lt'tlthl ti'tir‘
tl‘tilzintl t‘\'t'1‘(j1‘(‘r’]‘li \'t-grt;itiriit llildli‘ {it Hint: iii: hits‘tlix
in tl’ii‘ mint; tutu. liut \‘t( RI (ll lllt‘ F,\\.l\tl NEL‘IIH‘ gixt' ti
1';itlit'i' {lllll't‘t'tit ;1\f)(‘(l tit tlit' \tt‘ttvi't'. ININ‘tltlll} ;ti'~ttttt:|
Siltllllt‘l.\\l1t'1‘('[lif'l'l’élt’t‘l\\ti\llt;'ill[llltlffil t,llllt'\

2.3 THE ‘BASEhlEA 'l" L‘PLANI)S

lii tlit- tuixt tht' ‘Hgist'iiit‘nt‘ [V'tileintlx <hmx. iii t’lt'titil. ii
mut'hinrii’c-rli‘i‘M;ttititiui'ittiliy \'£lt'}ltt!1llt,itlll ll‘NI iii In
1hr lU\\‘t‘\'l tizit‘t til illK' hum“ Nq'ti'm \zillr‘ii iii ill” in tit
{lil‘ \‘tltllniil til Rtititt. tlit‘ liilliwt pit]! lil llIL‘ l.tti‘til\t
[lJIliUJlili l‘ttltNt, Bx \tll'lH‘ «i1 tltlt"'l£t[ltill with thr
‘tit'iit‘tiltiin~ til tlit' \litl-liwnxti Xg‘itii “(l‘xlll lll tht: aim lH
tht‘ viixt. Iht‘ l(J\‘\'(,'l \étlll,'\'\ til tht‘ l:,\\.i\fi*.‘\lfijiilli illltl 51'i\':i
mm itiight hi4 lilthltll'll'fl i'r'tii'rwt‘iitutix'r Ml il’it‘ ”Huh
j\li<itt'ni’ t'i'twit'tn lit-\‘t'l' til Stuntimii itiitl l’mlu-i, Wt]?
tit. tlit.‘ ';\liit.tit‘ 'luti'liintl'
M'ltlt'NtH’t’flil tiltinntiun til Kiiig’i l,|f\t('I, 1'18?

'lhti' H'irim \f tm (filing/ft tl‘iLiIit't‘ l‘
t.]tiTiin. \tititititt iin 'tttilrint'l ;\ld[ltl tint," utut‘iiitinn.

l‘lt'i\llit| \lHltlI t' tit

I

Hit. i‘txittq th

1 hr lilntlHiipl‘ixlllll' l1¢ll\.\l tlt'tl‘ :itttl it Ixii ttimtt't'nl t'ttl't’
lltll’tllt' \xlii-thvi' it H‘IJH‘V’H!‘ .in r-ntl-fji’o‘ttttrutix til
’Kt‘t'tnt l(‘ t't'uSittti lit-H'l t‘l’nxt (itlllll\\nl]]dl .tntl Rulit‘thrt
1hr it‘lflt'lljt‘l‘q'K iisint; lil)’."‘~"' that ll‘Kt‘l \\l‘tl‘ mine-(l truth {I
still tuitlit': tl-itltttlhélliélt tit‘nt-tiltiintsd \Ulltitt‘ l.ittl‘iH iti-
st'llifii‘gs \ilt it .15 NIulwtif..t .itttl (Jl l)nin‘-.'n \{f‘ll'ti
t Mill in l t l1. mix rtii'i'tw‘tititirl in ith nrii'th ~ wiith L'ltilllllt lll’
[I‘Hxi‘ut'k’ til l€;ii'~.ihiiiin [It‘nfl «wt; Sn [hit] 1 !' tltr it-wi'm
tit’inx ul' Kititint‘iilit'iu .‘itttl \lt‘ltt/ tl‘lii
\t'tmidtinq \tltlltlill lr'\'f‘l~ mt rlilltxitsii' illlllll'll illl’ tutti

i

a I ll'iit' \tt'px-

tiitiiih'zilxtiliti'tttlnqttitl tliwtiiitttttiitiv‘x t1i;i‘.'l)t‘ l‘l'lf'l‘rll'tl, in
this (HINLVI. tllit'ii ’e'nlttilriiii‘ tiii'iri-iii llllt‘lplt'h with
[ll\(t'iltill]12lllf‘< in it‘i'im rt! "lllldlllVIlit‘tll li'. ’llllf‘rélll'ldl
tht'niitt’ii nrxitlir-iinq tltititig i'tltIltlfl tivi‘iztrh .

Tltt' Kmttw
[)I't‘<f‘11|.\i'i Slt,“‘]TH‘]. Hit)!" ti'i'i-gtilntlx t’tfiflt’l'l Lit r it. ll't!‘ mm

CV- ]‘im .' IIhl‘Wl ll“l'-,"lt" l; lit;

tiittii tut tht' ‘.'\I'~?t'i:t \ltlf'. ‘m’hit’h \lttlJ'?‘ ‘l‘t‘-‘-ll It: l..t}_t'
Khiinti l‘tittittlt‘tl («\t‘ti'itill‘t wit it \l~ltilll ittitfliidtttm :iiirl
I'l'léihkl‘it,‘ [lilill'l/Jlll'ltlfiltllllll Eli“1\\t'~_ ltx ttni'th '.\r'\‘ttl:
‘Il‘rltl ll‘ll('(T'\ I‘lat'aqrtizii’t \{ititlult'~ t‘iw tinit H 3i It l\ :1
‘ziitzht'i' i'v-lit til tixtz»‘f\ltiitil.tt;rll
\httt lx‘lIJtrii; :llH'ttttitixtrlt'w'tl that ti'iv I“."‘t: »ii'.li1it,m3tht
K.1I‘l\l.i lliiix tillt‘tir‘rl 'lt"
(il't‘lélt (‘t Ill‘ lll'llt‘IJidlfh Thi-

.gitdttatttin [ilitism‘

vimitin ‘llllill' 'tl tl.t‘
wzlx tr'mI m lii- :rt’lvlzwii

liitiwti, mntlx illltl \lltn‘f lI-ttft'h Hit 'in’ in‘m‘: ”\l'JIJ"\41ll(l
rlgii‘ix‘ 'rii‘tntai’i it filth in t'lii' liiLeln \t tmt‘x mt *lit- irti'r \t,

‘2 .4 DRAINAGE

\Vt'st t'il tht: iikititii Pliill‘dll 'llt‘ tl'.l't'\ rli‘mn tnliint’l iii
thi‘ Kilt Valli) —Iti llll' Hix’! tht‘ litutm NtllUk—li\\d\f!
Nq'itri Kt'stem rli'ains H!\\[tl'fl\ [lit‘ ltirli.itt (7): (‘éln‘ ;t< rloH
tl‘i(‘ (,)| Kt‘iu Lilh‘i'l'it Svixu Riki-L xiii the \lilqix tl‘iuutr
3t

\Vt‘xt rif' Nyalitiluru Iht‘ Wtitcl‘sliwl lH‘TH'l'f’H tht' inie‘i‘nzil
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3 Stratigraphy

1111:111111111111111111'1111111':11'1‘;11;111111'1'1111H111131'1'1111111'1'111x111
11111 111111111 111\'13111115: 1111' I..111' 17’1'1-11'1111111‘1n11 15.21111
|’;11:11:11Z1111 X11111111111111111- ()1-11111-1111‘ 111'11 151-11111” I1], and
1111' (11'111121111' \1111'111111‘S [51'1'111111 3] 111' 1111' R111 \V;1111‘}‘ £11111
211111118111 s1’1111111’11'1' 111.111.1111. 1111' 11111'1‘1'1'1111111 111.111“
1‘1'1111-133131115 :1 [11'1'11111 111' 11111111. 1'1‘11111111 111111 1111 3115111
x1'1111111'111;11i1111_ 1‘1‘111111111:111111'(f:1111111'i;1111111111-.\11111‘1'1‘11':
1111‘ 1'1'11111'11\1'1111111'11[.11‘1‘ 1111’11'4 111'1' 111'911‘1131'11 111 511111111 4.
\11'1;1111111‘[111i1 111111 11111‘11x1v1' 1‘111-1\'\ 111 1111- M11/;111111111111'
111'11111111-1111111111111'1111111'1-:1\11-1'11 11:11-1 111‘1111'111'1'11- 111-.1111'11
111111,1x1'1'1'111111111’111111111111111111, 111111111111111'1111'111111111111111
:1'11111 111' 1111' 311111111113 11111115 11111111 «1111111.

1111: R111 \';1111'_\'. 111 1111' \1'1'5‘1. 11111111133 :1 \‘111'11'11- 111
\1111-111111 1‘111111111'x1'4 12111141111; 111 :1111' 1111111 .\111111-1'111' 111 R1-
1'1'111. 1;1\’11 1111115 111111 111-111111151119 111' 111111.111 11‘111' ;11111
"111:111'2111‘ 1:1\';1s‘ with 111111111 11:11111'1111111'11>1\‘1'<. 1'111'1';1.\'11'1‘n
\1111111111'1‘ 111' 1111: 1111, :1111111' 1111' |..11k1[1121 |"..~1'.'11‘|)1111-1111 1'x-
1111115 111111 1111' 111'11;111 1'x11;11151' 111' 1111' 1\‘11111'1'111' 11111111
[1111111111111‘<, 1111' 1,111k11)1;11’11111'1111. 1111111's1111111-t‘21311111'11,‘1s
(11311 1111 1111311 111~ P11111-1'111' 1.1mm. 1111' 1.1111111111él 17111-111;1111111.
:11111 .'1 s1-1111111-111111-1- .~‘1‘1’|I,113111-1' 111' 1111111111111\1111 111-111111 11111-
N11111-1111'1 1"111‘111;1111111). 111-1'11-1'11 1111111 1111' \11111111 [9,111.1
11111>511 111 1111' 3111111171'11s1. 1\-’1111111’ (luau-r1131) 91-1111111'1115
.‘11111 5111111111111 111-p11.\11<111'1'111'x1-11111-11 111 511111111 11‘

L)1,'s1,1'11)111111s111‘1111111511';11111‘1';1]11’111.‘ 11111151111'111111- \1'1111111\
1111 11111111‘111‘1111111‘1" g1,'11g_1'21pl111‘ 111311-11111111111, 111111‘111111111111'1
1'1'11'1‘1'1111' #1111111”. 11:11.11'11111111111113 1111-13 \11’111'1111‘111 11'111111111-
S1111». 11111'k111'sx1 1111111111111':11111111*11‘11g1'11111n. 111'1111141'111-wix
111 \1'1111111'11111111111, 111‘111‘1'11111 111 11ml 111’111'1‘.

3.1 LVlE'l'ALVIORPHIC ROCKS OF THE
MOZAMBIQUE OROGENIC BELT

'1'111' 1'.\~.1'1111:11 s1111111\'1:11111\ 111' 1111' |\111/.111111111]1111=111 :11‘1'
R11[I\VH 11111.11111' 11

Table 1
151311

H1111111V1<11111s1’11'1111' 1\"111A;111111111111- (7)1-111111'1111

5 1.0111111 C1111-1ss11s (”@1111“)
4- 01 Duinyn Ng'ir‘u (111111491 (111111“)
3 D1111 D111 (1111:1551'5 11111311“)
2 I1111111‘1'1'1'1'11112111‘11 1111g111al11t's 1.111111]
l 1111- N11111’11 (111111111121 (mm-M1. 11111115“, 1'11111.‘~'N(:)

'l‘ht' Ndura Complex

1.1“t \1‘1'511r1'111111151 1111115 111 1111: '11;1>‘1'1111'111“ 1'11'1‘1 111211111111
111- K11 (19136) 111 111C K11'11111111 1111-11. 1121\1' 111-1‘11 11111-11111»
131-11, 111 1111: 111111151 111' 1111111311111 111\‘1:.~111;;11111115. 115' 1111'
‘N11111':1 (111111111113, 1131111711 1111‘ 1111' N11111‘21 {1\'1’1111'11)
11111111311 111 1111: 1111-11311 Ng‘im 1{1\~‘1'1-. {1“111'111'1' 11).
3 25111111111111111' 111-111103111111 g'111‘1\i§1‘k {11;11‘z1g111’1351'x] 11111161
2 \“Iaih 111'1'1111‘1-1111111 gm‘isses (111'1111,11;111'1,\.~1j>) 1111111‘M1

‘5 111mm"1 Massive 111111 Haggy [11 pm 1'1! 1'1'1111'11 gIT)‘ 11111-1

'/ 1'1» 1.1.111 .1’1'111'11'1‘111'11‘1 11111111" 13111 5311111111 11111111‘l 1 .111- 111-11
1'\1111\1'111111111'11111111-11111111111'1 \11'~11111111'linux11\1'11-11
R1111 11111111111-1'11g1'111 1111311111111111111-1111111-1111- 1111-1 1:.\-
11'1111 11‘11111 11111111111 11'-1|1’.\', 111 1111- .\11111111\.1 1111.1, 111
111-\111111 1111' 11111‘1111'1‘11 1111111111111 111 l1I1‘ 1111111 ~111'1'1. 1111:51'
111-11111.1111111 1;111'1<~1'.~ 1:1\1' 11w, 1'~]11-1 1.1111 1111111-11111111, 111
1‘11qg1'11111111111111111-1'1111'11111x1-11 11\ 1111 1:.\\.1\11 X11111» 111111
i1x111'a‘1 1111111111'1111,11111’11'.~, 1111-11 111.1<~1\1g1111'111'113113111 11>111'1‘I
\1’111\\.\ 11] 1111‘ 11l11111‘v1'x 11111111I'1' [111,11 1111 1111' \\;111\ I11 1‘1\‘1'1'
11111111'>. l1111’:11'11\ 1111- \1111111 1111- 111111 1~ 1111131. .1\ 1111-
11111;1111111 111 1111' 1:!11'1\,\1‘\ I1‘1111x 111 \1,l1)111111d11111.11 .11111 1111-
111.1111.1L;1'111-11111111B11111\11111'111111111111111, 1.1111'.11111'11I\ 1111
.11'11111 111111111111111111x.111-111111111111-111111111 111111111 11111-11-1111-
1111111111111 1.x111111111'1l .11 11111111111211'» 1".\1111\1111\1111'1r1'111-1
.‘1111‘11111111‘.1111111111>111.111>\1-1,~1-1111-.1111~1-11111111111-1111111-1-1—
1-1'111-111 1'11111' \111'1;111'~: 1111- \.11'1<'1\-111111111111115 1~11111~11.111'11
1111111-1111111111111;11'11'1-1‘1111-11111111»:

I 1111‘1‘.\\.1~11XL=‘11111{1\1'1'.1.111111111111.111: 111-'11 111.1111111111',1'
.11 ('1""”|11",1""‘“ .1\ I111 11~1111-1'.1~11 11.111111111111141} .11 (1R
311L111 11l11‘111. 111111 i111'~ 1-\11-111-111 \1'1111111~111 11.11114“. 111-1111121111111
1.1111 1x51x

2 '1111:.\11111'.111'111111211\ 11.11111111111111111111. \\11111111'1\\.1\11
\11'11'1- \\1'~1 I1-(il\’ 217111311111” {\1111-1"' .1 111111111111111' '111111
1111\11151111 \111‘.1H1:1,11ll'11l\1ll'\ 1'\1111~1111'\111111111111.1::\ 111111
”1.155111 11111111111111 1,1111-1x11~
:1 .'\ 11‘\~ .1111 \\1111K' 1111~II'1 1111;11[111'~.1=.111{ 311111171 11.1\ ‘-.1‘1\
1;111\111'-1|11'111]>\1111'11.1~~1\'1‘L‘LIHIHI 11111111.11111[1 '.‘11l‘1.\‘,

1111‘ N11111'J (111111I'111\ L:1111\,\1'~ 1‘111111111\ 1111116 111 1111’
11'1'1-111 .1141. 1,1: .1 11111'1v11 11.11111-11x111111'1111'111'111'\ .111111111'1\11
111-115111111; 1111-111131-111111111-11111111131-13111111111111.111111111x1x
111111'1‘1.1111: 1111'\ 111111.11 111 I111111 .1 111-\11-111 111.1<\1\1
'1111131111111'1111111-111111111-11111‘1111111'iw1'x.1111111:1.111-11111111x1'\r
1111\1-111111111-1'.1-1. 1111111.1111111'~111111111'1-~.11'1'111111111 111111—
1111‘\_ 511 111.11 11'111.11111111111111111\ 1111 1'1-|.1111111\11111>
sp1-1-111nli11- 1111' 11115;; 1511111111. \\1-11 1-\1111\1'11 \1111111 11|
(11'1111111111- ‘].1\\\1 111 11.111 111.1~~i\1',111'1'11.111'21’1-\ 1111\11111‘
11111111111111 1111-11-1. 111-4111111111;- 111 111.111“ 111 111111111 1111'
\‘1-111[111;1.~1'1j21)1113111111 11'111 111 1111' 111111 \‘1111.11111"1.1111117
111151-1 1111111 1111.111/1111'111\]1.111111 111.111'11.11.111111\11111;11\1'i|1\
\Al\1l]‘;[ 1111111113? [11:1111 111 1111111111-m 1111-\1'111<.11-1-11111—-
]1.11‘:11|1'1 111 1111- L1111ri>s11~i11 111 1111' 1111<1 |1'1111111.1111 1111.11'1/x

31.1111
11111111111;1g1'11: 111-11111.11111-x .11111 11111111111111 11'1x11 \1'111\ 111'
11111511111411111111' 11111-1“. 11.11111\ .111' 111111.111)

111111111111]. 31111111 1111(1\111 \.j|1'\'|111‘1'\1\11'L111'11111111;111111\.
111-'1 1"?.-1.-'1\11 .111 1111'11111111 111111111‘x1'-111111' 1111:1111-1' :1

1:1‘111111'11 11111111111111 1111.111/ I1-111111.11r111111111- 11111\\ 111111 .1
111111111' 11111111111111 5411131x>11~111 111-11111-11 11\ 111111111' \1‘1\]1\,
'1111'_\ 111111 111 1111111 ‘\\11;1|1-11111k‘ 1'111111-x .11111 11111115 11111111
\\'1':11111'1 111\1111111‘\111111'11\\11_111111111114111111111'11111\1'111'1\1'1'
\1'1111111x‘ 11‘11' 111111> 111.1111 1111-11 11.111‘ 111111»; .11111 1111111-
111-«11111», T111- 14111'1xs11x11y. .11111111114111111111“: 15 111-11111;
111-\1'111111‘11. .1111’1 111N1111u111>111x 1111\1' 11111<~ 1111111 1111' (12
1111111111's (1:11,'\11’1111'11 111-111111 51111111 111'2'1111111I1L'.\ .111 111111-
1111111. 11111111‘11111'111‘11.1111 .11111 11151111114111 1111111'14111'1W11x11y.
111x11 (11111117. 1131115: 11111 111-11111'1 11'1s11' 11111‘ 1111111 111111:\11.1\1'
111'1'11 111111-11 111 1111' 111-1111121111111 11111'1x>1'>.

'1111- 111'1‘1111';1111111 QUL'BMLN 11111\1~1 ~1111|11_\' 111 1111111171
1311.11111'. 1'111'1'11 11111‘111111'11111'. 111e1g1111‘11'1x1'. 111111111 111111 1111-.

l 1



1111;11111‘ 11111 \‘111111111‘ £1111111l11[.\‘ 111 111111'11111111‘ .11111 1111
1\11r1111‘‘11 ‘1‘111x1111 (111-1‘1111111‘111111‘111111x1111111‘1111111111'1111—
111111‘11<11.1111\ 11;11|1\'11'111:11'11111\'111‘x11111111111‘111:1111'>.‘1111'
111 l[11\t|1[1\1\|\1l1 1 1111111x1‘11 1- 11111‘111;11 1111111 1‘11] 151111 1111‘
.11111 1111;1ll11' 1.1111111x: 1111111111 ||11|Hl\ :111\' 1111111111'Hl1.11)111,

151111111111 1111.11'1/ :11111 11111311211 [1111'1111\'1'11111.'1,<1\ 1111:1111
1>\I'1_L‘111\\ 1111'1111111'1\.'1'111‘11\1‘1;11‘1'1‘1.1111«1/1‘111'1111‘1111'1111V

1111111\11111111111111\11111|,1s1\1111111, .1111111111111;11111‘11‘1.
1\11‘11|11‘1 1111 111/ 11111 11111111‘1111x1111'1111111‘111 11‘11‘<.\11'1;111I'11‘1
111111111 11111111' 111111113 .1111111111111 1111‘ 1111:1117.-‘|1‘111>11111 111117
111111111111» \'.111;11111‘, 1\’1‘11 11111'111‘19111'1'111'111111113' 111 11111111111
11. :if-i\ :11111111:15‘>1\'1‘111‘11111.‘:1li1111 ‘_“Hl‘1.\\1'5

11 S1'1'111\111{l‘1\'111111 1111‘1'1‘ 11.18 111111'1‘ 111.111 11111‘ 111‘1i1111 111
[11'11111‘11111111.1.1‘, 1111' 1'1111\' "‘\'1'1111111111\\11.x111||11\\1‘1|
1)}‘ k5t11||\1[1‘,". \\111(11 L'IJVl’ 1‘1\(‘ 11) 111‘.‘ I'1111:‘:\1‘\(~ plllk 1"‘1"\'

1;]11‘1Kx1‘9; 1111‘ 1.1111‘1 l111111‘.\\ \\.1\ 1'M1‘1111.111\ 1111‘1111.11‘ 1111f.
211.~1.~11‘11111111.111111111151111:1111‘\:1111111\‘1‘111111111111111511111111-
11111'1‘ 11‘1x11 /11111‘.~' .11111 11t‘\\' 111111111' 1111111111111.

1‘11““ \1111-"1111131111111'» (111111' 1 111‘11111‘ .111 11111'1‘11‘1'1‘1111‘

111111 \11'111'1111'1‘ 1111\1111,‘ 1111111 111 1111‘ 1‘.1\1 ;11111 1111‘ \11‘511
1111111111‘11 111 1111' 11111'11’1‘1‘1'1111111 111111 111‘ 1111‘ |\'11‘1|111111 11!‘1’1'12
I111‘\ 111'1- >11:111.1|11 111111111 111 1111‘ 111‘1‘1111‘;1111.111 L‘lll‘1fixt‘fi
11(‘\[ 1’1111‘11 111 1111‘ 1111‘\'11111\ \1‘1 111111,

1111‘ \.11111‘ 111111 11:1x'111‘1‘11 1111111111‘11 111 1111‘ \1111111111 1111111111
1111‘ 11111111. 11\ 11‘;111111‘\ 1111‘1'11 111111]1.11'1\1111 111111 1111‘
1111‘ 1111:1111' ~11111w 111 1111‘ 1’1;11.\;11111 11:11.12111 111131 [RX-1‘

111 1111111x111111111111111111‘11111 11111x1‘1111‘111111.11|1111111
1111111‘ 1.1151511 N11111: \11111‘1: 1111‘ 111:1111 11111111§;1111\.\1\;111
11111;;1‘1111111‘11111' ('\]J11.H‘(‘11 111 111111111111 111118. 111111 111x111111111
1111 ”11111111111111~ 111111111114 1111 1111 11111111 '1111‘1. 211'1'\1,111'1,'11
11) 11111‘111111‘111>111‘1111111‘111'NI",. 1'1‘1;1111111111111111\ \11111'11111'1‘
|1>|111\\<1111_\ 11111111111113111-1111' linxwu Ngiim.

l{<'|l‘|‘.'ll[ l‘H \1‘1'111)”111'1'115 11111(1\\\:

I 1,\\:1.\[1 N1.“11'11 R1\1'1‘ ;11 (1R 311-1111111191
‘2 1.1-1 11111111 R1\'1‘1 1111111 (R ‘??11111111‘111111 11<1111111111H1111 \1'111‘1

1111‘ [£111,1x11Nu‘1111111‘w1 '111111111.1111111<I 1111111111111115
111111111111

3 \1111111111R111'1 111>11111R .111171‘1‘Ilj‘li1 111‘1‘111‘1111'1F‘111
1 1’111‘1‘1‘,;11‘1‘ 1{1\1‘1 111‘1111‘1‘1111R 21114 11131111 .11111 ’1111‘1 ”121-1

1111‘ 111.1111 r11'l1111g111‘1fixt‘5 11‘1'1111111;1||\‘ 11\1‘1‘1i1‘ 1111‘
1'11‘11111‘.1111111 f:l'l(‘1\:~1‘.\‘ .11111 |111,111\ 1111111‘1'111‘ 111111111‘—1§11r‘1s~1‘s
1'11 1111‘1)1111 1)111.11111()1 ”11111111N1;‘11‘111g1111\>‘1‘s. >1‘1]!‘111111\’
1111\.\111.‘1\‘ 111‘1‘s11111.111-11111\‘1‘\r‘1':11111111111'1‘111111411131111111113
1111111111 111' 11L'tl1111‘11 in 111111111111. 1111 11111111111 1J1 111111111
ix111'1111.1111111111114.

>11“.’1‘1.11 l1‘|~.i1 11111‘11\1\’1' ])11i1\t‘.\' 111\‘:1111' 11111><1\'1’ £11111
11.111111‘11 1111111 f:1’1‘\' 111111111‘ :11111 11111'111111‘11111‘—111‘;11‘1111;
1111‘:111111‘1‘13711111‘111:111‘1Rx1‘s. 1111111 111111 11:11'14 121'1‘3‘ 11.111115, 1111
11.1 51111111 11‘11111111‘11'1‘5 1111111. .111‘ 111‘11111‘11 11‘, \;11‘1:11111‘ 1'1111‘
11‘111111'11'1511 1111111‘1'1'11a:1111‘x1‘11.11111\;111'1111111‘11,15111'1111;1|1\'.
111 \'11111111\‘ >1111'x1 1‘111' ul11'1xs‘1‘h .11‘1' 1‘111111;;1‘111'1111111‘. \V111'1
(‘(111111|11)H[‘111)11‘1H]('111111111(',I)111$111H]11§1'£HH1(1111111/1L11|i[]\

\1x1111[' 111 11111111 >111‘1'11111‘11. 111111 11 111111111111 1.11.1111 \in‘ 111
.11111111 1111111. (311:11x1‘1 1111111‘1111 :1L1g1‘1‘14ul1‘x .111‘ 111x11 111111
1111111. 11\111.\1‘111“1'1111 111l\11'1\ 11111111 111111114111 111 11111'117
1111‘111111 111111»

\\“1111111 1111'111Hllll'l] L‘Vlll'1.\5('\ [11’1' H111‘1.\1\(‘V 1]131|I1)}Ll'111'11|1>_

11:11'11 14'1'1‘1' 1‘111'11s \\11|'1 1111‘ \.'11111‘ 1‘w1‘1111.11 1111111‘1'1111111' 111
11111151111111.\1‘\1‘1;111111111111111111‘11'1'311111‘11. 1’111111111:1~si\1-
111111 11:111111'11 11111‘1xs1‘s 1111‘ 1111 11\' 1111' 11111111111111 111111111
11111114111 1111:1>1‘\“

l 1111111111~11 \1111.‘1‘.111l1'11“11111111511111111‘11111111111111111‘1

2 (‘7)11.111/ \1‘111A;11111111111<

Figure 11 “1511111111111” 111' 11111:111;11111‘x
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Plate 1 Lake Baringn from Kht'
soulh-wesn with ()1 Kukwv island:
Ihv Nuck'sha lisvzirpmcnt in [hr-
havkgt‘nund

Plate 2 Landsat imzlgv Showing
parts (If Lake‘s Barium) and
Bugoria. M'péu‘atvd by (1w Lubui
Plain: rht‘ Ngclcsha FM‘aI‘pmt-ms
rim: [n the rum

Plate 3 Landsat imagt‘ of [he
nurthcm Laikipia Plillt‘allfi thv:
husmm‘m arca in [hr north-cast,
stun-d by N~S lineanu‘ms,
includes tht‘ furcsled Karisia Hills.
Suulh ('c-mre- thc dark blue arm is
[he pourly drained Ang’ata
\‘Vcrikui



Plate 4 Mrtudnlvriw dk in
amphibulilin unL-issw, Tunfalu
Rim-1‘. Kil'imlm :n'm

Plate :3 'l'hc‘ Luikipia l’l;it<';111 in
Ilu' Lul'iuk 211111: Vit‘u' Imith-t'dsl
{mm Kinaunlm. um‘umls Sipili, ll
hdxahi: um:-

\‘

Plate 6 'I'hL‘ Lm’uki l’lzut'ml
ahm‘v [hr Annnu Fumpnwm
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\lJ1)HI‘[11|1.11(‘ lir1|m|ugim~ Inm'lizulm'h' ll('.‘ll' 11w 1)ullIH1;II"\’
H1111[111‘(I\'{‘r'1§11'1g_()1 Dnim'nNg‘jm(inviw-x(111141“): Lu
(pl-111111 (JI‘ 1111‘N'(' 1111|l)11]‘§:i['1\| 1H“ EUHIHHH] 11' ('11111'1 111111~

i1!‘1]1(|]'[21|1l1]11)i‘l\\'('t'nIllt'lll 1KI‘Clthl’l‘JI'IHH'HI‘V,(‘Sl1t’tif111\‘
11] V11)“ (:1 111v [t'klllllil t|lllllJ1l‘\1l)‘,

'1'\[)it.1||\‘ 1111' 133115.15: ‘j‘Jnt'MUW (“ugh”) (111‘ gl't‘y :111t1
II]('(111]]11’ffl‘llini‘l1. \x‘c‘all'n-ririg (u 11 pnlv 1mm'n: 11w
f,{[11,‘1fih'(151[}. 115111111\ 11'1I11111I.‘l'(1 1)} umumlnm \\1i1‘
(IllHI'l/l)11‘1I1NPI1I111V \E‘illx ix (it‘fimwl 11y qIIuI'I/ 1(‘1I1RJL‘H"
himilv M‘.l1[l\ sm‘vm] (L’IllilllL‘ll't'N‘ Illik‘k, .\L‘}).lI';lll‘(1 1W
1)1[J11||'113111ll'fll|)1'Hl,).HI1II11l1('k.lHl1l11|H('('1IN1J1[1ll‘l1l1l'ki'1'
warns :mprm .‘u lulmlx n1 1-1,;1,11y-gnmn|ar {111;11‘123‘1>1igm‘l‘1w
‘ILiLU‘l'ILLHICF \‘1111HHHIHCI‘IHWHA‘H1}“1111"11111l11'\:lInl‘HjllFllf

(my |\1i(t’u<|inr‘. III1I‘]'(I]H'I‘II]II('. gn'c'n 1m1’n1llvndv £11111
Ll1IHLlllt1illL‘1)-l\l‘£l]\1)1)('<‘l) mnmlm I111‘M‘11'1b1l hawk.

(,JJUII'W (up In St) pm' H‘lll] (luminult‘s I111: mum's ul‘
Hlvhillllul‘milit lil1'1l‘5‘.IIIH‘I'I‘EILIHIHMH1H‘t'lll1[)(‘11111'111[)111t'
.1m1Imr’nlflrmlrgm‘isumm‘z'1nr.‘a]|_\ l‘cmn’nnn.

N2:’:“':"r,n'rt.l:.v.’ >1 ’I 'sn'e";'\.w‘\ (mg 1 (JllH'IlJl) .1“; .I Imx‘r‘nu NF}

11vm1in}: ritlgv ”1212111 H km 1mm; in 111v Mnkr‘nyu .m‘n H.111.
11981;: in 111t‘hl‘I‘HtkH11](,’5111111]11I11[k‘[L‘lHlHIH11ll‘lHE11MI‘l'It'
1mm“, I1I(' I'Hlnx m‘it’tllutt‘rl [)Lll'él111‘1 In [ht‘ ginl’imnxil}.

\xhith in tL :m'n nlm ll't‘mls NIL f\-"11H‘ut11m‘ 11m
{1L'\t’1£)])<'t1 In:;111\- ;H |11(‘ twin-Im- mi himm', \’\‘1]1t111\]‘t‘(1-

.WN ~wmwuww,wro~qw , Harm-7.7 1. V imam...“ 'r 5~-->‘V&w—Wa-Imiw-l;

51.1111 |}“I*vlll|l|1l ,1“

1 1J1 | .

mr [WW-a

1|l1l|11' !» Hum. It; 'I
Mamba

.‘1ll1umm‘n mm.“

J‘1'1I|11IH‘1II1|M
Lllvmmm. unnmmas .11 | - - X g ’1 . . 1 ,.
['l' 11mm m 1‘ , ’ 1 ‘_ ‘-

v nl

I.
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Figure 9 Distributinn “1' T1]? 111m I)()1(,11H'1R\E’S

1h

hnmn in [hm M‘llilllll "'iil‘llfl ulw utuux. and Inuit-5 n15
nmgnt'lltt'.

115nm" (‘mmmyl 11kl‘ {I‘los‘l’ (>1 [hr ()1 110111“) \qling
(,1]]L’1Sh('> :m‘ 11\.\u(izm'(l pm’xiuflm'h' Willi (f/mr bum-m

1m)(mg (m 1,0110} Hui! (Figurt' ‘1): rlu‘ Lmrl' (unsist nil
arugulm‘ bmwnisll 1'E‘11‘L1Qinuus L1H?“ alum: 111 Ll [HJII'1X ui
I1H' HHIIH‘Z 11w 1)]‘L’Ll1u 1\('1:1\1'\111)prll‘ll'(1. [111‘ \i/:- ()1 (1n-
anqular lmgmcmx \n’njxingr 11011] 1011 up in (.‘Jllrm.
(luau'lz‘lillcd \L1§.111.~' ilI'L’ unmmm. ’l'm; Lumpusitv lls (11'
r’lmfal'H/mhn’, m‘ mufit' unvix's, (mll'mi \\’(‘]'¢‘ muppc-ri by
(,Jllur‘slm (1011-1) 111 111C Lhasa Nmnk \allti‘} (UR 1-187
(1:311!) and 2192 (13117): Hwy umsN n1 hintirv-um‘iv‘
1'I[)1‘l11)1(‘1‘|(‘1('*|:)1l)[1l|"gl1(‘1,\> And “My In!)fl1li1)n11[t‘\,i tlui‘ 131Cl'
(un- (11HH11111IIH 1mm. indiuuing 11ml Hwy uc'u' ('ilhvr
(lykt's ur (iiKlnr'uIPri It)! mmmlly.

A sample: :11 mam 1111131.“ 11mm 111‘» aunt (unmim‘d
311mm 111 Iwr (rm quart/1 '1") pm rum phlgimlzm-
I:t)1i5.1m'1;1<r*;1n(1t‘<mt‘1and 15])1’1‘trm hm'nhlc'ndv \x'ilh m 7
u‘amr} £I})Ell11l‘ :mtl upuqumi 111i u-xlm‘v 15 umrw—
gluimwl. invquigmnuldr Xt‘llnlllilSIit.

I”)! mum‘s in [INA 51114111 HuiflirUHL/Hr fin/1,1721 {Mrmi}: 111m
RélIHl‘ :n‘t'u [GR 21M 11131111: in Ilu' 111111 1111' mrk \nrie-s
1mm ;: L‘,’Il1:)1)l‘('l1(1‘ in p.111 mntaining hnrnlflcndc pulv
phylnlflmls .1m1 1m;111§ (1(‘1’mlm'c11 In A IIhl\\1\l‘ am
philmliu: 1] 1‘11‘1)<)<1)‘ 1&1fil‘llil'll1fll'11ndI‘1()}1L{£ll(‘(1 N 75‘ sub
[1312:1111 [n 11w I‘vginnu] 1n1i.ilinn: ilx margins hmv l)t‘l‘ll
slinngzly sln‘urmi.

11) Ihin suliun 111:: Lunphihulim “mks slum ilqll}
granular xvnnhlmtir' trxml'tx (‘nnximnu pn-(imnilmnrly
L')1‘('11['l]751[1(‘ (Ind :It‘tinolilh 1'I()l‘|]1')1(‘11ll(' LIt'I‘i‘d l1ltfl‘tr1l‘oln
I)1:i§_:i[)( liiSl' 41'1'|(]l'SiIH"]Hl11‘4“](H‘1U'1 1\ ””(W'UHIF (“RIF-ll)’

Lm‘tL and H‘Tl’ullgl)‘£l1tl‘1‘l‘i1TH\‘('1‘1III('£l]}(1 7ni$inh (Ilhux'lm‘
(up, til.) bolim‘ui Illt' uligixm] IU(1\ l_\px' tu Imu‘ hu'n ‘1
pymw'nin'. grading 1m ally inn: :1 uuhbmit In: it'\.

01 Dninyu Ng‘irn Gncisscs {Inqlml

11-111,‘<l‘1].!1'.1L111l‘i.\3l\[Ut‘Illillll‘l111'0“]11l(‘()117)()1[l\<l\v§jy‘1l'(l
awn in [111' rmtmn part H1 1111* Kix'imlm shvm 19‘! 1L Kr}
L‘l‘JWiu) uwd >L‘Llin11x in 11ml uxtfm and mu l1ll‘;1t1i()1]ling;
Hm}; \1It‘t‘l 1(111H'1'HNI H1H' Imnumpnn :llt'zl. K11" llh‘Hm’H.
fur 111mm] (lvfiniriun (11' [111‘ unit. \xhizll (unvxpumils
1.11mul1} willl :1 I)H!'I11~~:l)lll1] 111-11 [.1 lu-hm \t1l1\l\ am]
g[l(‘1\\(‘,\ ,1\\[1['1(IH'(1 “1111 ('x'wmllmr limmmnex as
mnpprd |J_\‘ Mmrklrltln 111116]. 111 llu; limingu—Luikipm
Lll'a‘LI lllt‘sc,‘ jilu‘ixMjs tl1l1ll<)]) 1m 311M” A1111”; 111v t';l\1('!Tl
lmtlndgu'y ut 1111- map 41e m :1 ('umplrw nurlh mulh
1:11-11 up 11» 71mm \\1LIL‘ (Figure l())_ (hm 1)£llllll'l1 1)iwlitv
sun-in” alm] pu-dmuinutt‘. \xirh mnrr mawin‘
(1112111roik‘lrklwnhir a‘isx‘ 111113171“); («limjully didunusln,
(ll-111151111111!](‘1111Lk St'tllll’lllk‘K()1-glilll111111 unviastmqtlml

m]: 11x,JIHE1 111.11‘1311' {mv 1111]]:11'11131111U'S (111: 1111" 1:1 lcswl
1111pm't.mu- rPlzuv 411

1111111‘K1I'1llllllllil't‘iil1]t‘()11)ll1ll\'()Xu‘iln(}lu'i.\>t‘>:lI‘('
1l111)1(11‘t,1 “1111 Elm Um] Du] (Jnvixwx. m [but (1Hdi1m1
.111mmiun ul' ((‘Hdlll II!£I})})E1|J1L‘IHI11.\, 1n mm: 111 lln.‘ other
wquvmv n1.pnmgnviwm‘ ]\'(1]1711('ll|1.

()n |11l’§1[()l1]]l1111(‘11111H1Ug11211\Ull'1i‘1y(‘Xpl't’KNt‘RiI‘W‘H‘Il‘C
.1 «rim [)1 N Sril'r-mling [Mum ul quart/.1ulchlspalhiv
guriswxxuml111:11‘1;>l(:<Allm'lmumjwnh \1111("\\1111(1(‘I'1d1n1)§'
luv H'siwmnl himilU—iuul§1I'21};1lilc-u11cisx, 111C ullcixsnsilv
r1t’1inrx m‘um: linmunvmx mm [111- ”(11.11 phumgmphs.

71,11" gin“; IAI/mfv'r/ ”FINN/W gmukrw [mghx 1 (0118151 HI quart?“-

1<*1(1.\')1;1I11ir svnmu M'lldl'élll‘tl by Maliu‘ lulhu‘: 111v rocks
Iypimll} “(>21t 11) 1f)]‘[')\\']11.\'h shade»

I11IE'KII‘K'HHI [11n11()1 Duim'u Nu‘il'u Millllil 1(‘Ill [)I'u

\'1(1l‘>‘~ ;1 11411141111 Rt‘ttinn ((QR 1753 (111915 , 2733 1113711).
(hu'isamin III.’1\ 111‘ 11114111” mrl' x’(;\l3!".11 square mrln-s.
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Figure 10 |)is{rilmlirm nt' Iht' ()1 Duinwz Ng‘im and
I A Imki synr’issm

with iIII[I\i<lII.II mum» lumgmfg 11]) In \('\I'I.l] l‘I‘IHiHH‘IH'H.
HI,III(II1)-l9_<‘(i |InI'I1|‘JlI‘I1(|i<. lJiIllIl‘ gm<l ['I-Ixit \t‘gmm Ill‘(!'H
1l1.\[t‘ [lll‘ hxnulingi, 'I‘hv \Il'ikI' (v Ihl' Inlidlilm Is Immllx
N H‘ \xIIh NIt-rp (lipx‘: ]llilll)[ litltla (>1 \m’imu \YYIIW :II‘I‘
IIIuiIlIIIInm. XIL‘IIIqJI'l/UV \t‘rllllfi up Iu IIlm‘ um!
ummclum t“.l}'IIf'I*!_"'n(‘-lfix bands. ulm (m m.

IIII‘ mnw'w‘ r_,'.wrn‘K:I.-,f:I'ri'vfm'mir gm'nux [IIIIg'IHWI zut'
[HMlilllll’Lzl'iliIH'l] I'Ilt'kfl‘ |<I['.I”\' unuttht‘lillu‘ In ‘I 'I'I‘Li [m]
mmhmm“ I‘Hl‘II: [I‘tl IyllllVIK' £||l(l I11,1I:III‘IIII' MM» tm‘
rummum‘ (ItItlLl (‘.\l)I)S|lH‘.V ;II'<' \t-I'n cm [IH' hills 111m]; 4111)]
1A)HIH\(I.\“QVH'I).

({I'II/JHIIM‘ _.qe.w','\v,t\ [IIIg'I'N‘I hm‘v lu‘t'n (lt'xI'I'Ilu-(I in um’
iiL'IuIlIlt' III'MI] by Kt'y {1982] In It \lfl‘tinl H'pml nu [11v
gI‘JIIlIIII‘ IINIIIIH'I'K (It' Ihv ()l Huinuv Ng‘iru EH'I‘EI, Hwy

«mum lu‘ IIMIIIQIINMI mun .tl (-111 In>III(,'~;IIL‘I\\L\ wII
'l'lu I'mkx

LiliJllll-Ill‘iqiluI.1\I'*L{I.l]]lIIH' L:III'I~~I‘~ \\iIh .Il'mm ll)
.lI’l‘i‘I] plmIngmpllx .Ill' IHI'IIIIIIII‘IJJ'JHll‘d

pm
I't'HI !;I‘.IphIIr- ILILc-x. ]'>11l MIMI iII lin |( |.~Il «gum; wuphirr
H.l}\t‘.~ .m- H}! In A’ mm; In II‘IILUJI

‘Hn‘ IHI‘VI'TAII m ])l’1\\1'4‘11 IIJL Lildl'hl't' ijllL’i\\l \ .IIIII .nii.:-
(I‘III. IIII I“ .II'I‘ {ll IIIIt'I] In IIIIIIIIIIIl' \I‘.IIII\ Il‘\< Ihdn 131 III

MIL! wim III
'I hr

IMH‘. III IILILI‘K. LI \\t'H*(i(‘\1‘III}H‘(l l]('I|\.l\"l" but Luk

Ihuk ulmh .m‘ lun.1l]\ hnt'lx IUIIHHIUL‘LL
uhnh Immh‘ Iho' mnpmm gnu“ Hull unt’iw‘m

I'I'mllnl’ jgnviwmly
01' ‘1’” in] imm c IN Iiu- .I\\III LIIIHIL IJ‘H'YII MIMI} Ill Tht'

NIIIIIIIIMI III}! III Il'II’ QIIIPEIIIIL QIII‘IV‘ IIIIII. HM] .1\\('IIL|3
IIIIIQIII‘tII' IIcIINq'. \xhixh 1m IIH\ Em» \H'HIHH'INIII1)H\'\*
illlt‘ xtI‘nIIIIIIuliIII‘ mum InllniIhml llumm‘u- ku’r' L_1:[11]1
IIIII k .1d H'II‘II luIIVuhIIIum Ilrlim HIIIJIIH‘t‘Kl IIIIIIIII.”
L',I'u\\lII\III>Iu‘JxIII1|a:.IIIIIHJHIIIIIILEII, 1hr H'IJi‘tIII'
hm II I]‘IdI!i\ HI I'I]Hi‘llI|l]-ll IIllIllr/ nu]: ILIIIrm'Ii Ellsfln
InfiIII-ll \t llmuniu.

III-Min"; ITJH'H\|(||[11I'II[)\ m Imnrpl‘uvwxlxt Llllll IIHIIII ml
()1 l)uin_\u \g‘IIu, Elm-r n1 Iln‘m righz um Ihv InhII'I’II
Iwumhn ,.| IIII‘ (hum-«- \IIH'I IIIIIW an mmHum-vimmml
I'lIl 1w ].(‘II'IIII lnm‘ “HIJHHIUI‘N \\It]| Ir“ Ih‘m IIII'I n-II!
QI'uphIIz- I'MLM: ElllllIIlIll <.I}I -\JII(.HI‘ III‘mIIIIII x’ H“
\\L:11|1L:L'Il \lcltl‘S m \I‘Hmarln'mxn Iximwi .nlvgdhw up
In Ivm iII II'H‘LLIII,

.linfw'm-‘I'I um :IIIIII'Iil .III' IIImIml m .1 Iru mummy» ul
\IHA“ I'\II'I)I ‘l I}: \' IIII' HI.I\\I\I‘ Im‘lhuIIi-Lzmim II £111('[\\I‘\
\\IiT]1 \‘UJIIL‘ IV] l)];l(}\ [I‘ll [Il)]"[I(l(' .IIH] IIIJLXIIH ]I|\1 \‘VILHVIH'WI

In 1»i It‘IHII warn»
[\r-y I WWII IIII4‘] 111w» Ihr IIMINH .Imi H‘LHI‘I] malphirh

,n Imlnming.
:I II.“ L Il‘n‘l

IIMIJI‘I] ll‘L‘villtl‘ HI .I IH‘JI‘NIIIIH' fillmllllvnlh III'IHHIIIMIILII

I'mkx (II‘ III: ()I |)uIII‘m \Lg'IIu- (mm‘wx
|('\]lI'I'l]\|‘]\A III] .IE’I’IHI 1(1'1 ll|.l"|[l.tl‘ .IIIII

I‘minnnmnt, 11! “NHL!“ 'Jxr IIIHIHI :III hN‘. (‘IJ'KLIIh
II1!]]< [)7117‘.1)II]|~:I]L\,\l|L_LVI‘I IIIIIH IHII‘IIHH ,IH'IMu'nlh
\I (]||<'[1( l N

Lurnki (lm-isu-s IImg'I‘j' R I

'HII' IJIIIIIk] (Illt'ixww mkc- Ihc-II IILIIIII‘ IIum Ihr' ImInki
I'RIII‘M.whinllIn\I-I\1]1r-K.III\I.I HIII~III.I\\H.

Ih'fim'tl in llIt‘ .\]dl‘.l];l] .mu: In Ihv IIHI'III ll\(‘\. lUiiI—I.
IIIM \\t‘l't' l]Ll]I]l('l] In Klulmi I]"PI"II in IhI‘ [JILI’ Kisinm
zuul .l\ 21 (“LIMAIII-Inixlmvhit gru'hx mm II‘I IIIHII Ally IIH‘I”

7' \( 1]]|'({ ELI('\ ‘.,‘_H"i,\\(‘\lViIIELTIII'HI.1\\IVI‘I111L]”IIL‘LW "Wm
I)!1hrNzlumIIIIIHIMIIIII nun]1|['\:IIII'HIIIIIn]nlt'finr-thv

\\ hi1 hInn limlw 1" gm .mIII'nIm plunumu In IIH nunhx
\llllIlI“l‘>')1)1}I\Il]('\tliIll"l\.iII<lI| H11"I'IIIEL'I‘IIVISTIII'I‘ I'M,

lll Iln- IIIIIIIII-KII'II .mnlx II'II‘xI‘ :Iu'hwx \hmx II.I1< huzhh
I'I‘HI‘I‘IHIH {IIIlI'h I'll JI'II.I] pilflhflildplhj IIIIIII~ ‘mui Llllh‘
Il‘t‘llllillli ICN‘I". q' I'Ixt‘ cu HIlhpltHIIlh lmzuIIm-mx (‘\'I‘Il
III]<{I‘T1HI'K‘\[ mum.

KM
1hr XIIJI’IIILII
\(Wlll‘ql‘t

VIIIV [mnki (I!]4‘I\\I'<III'(‘111111?”l II‘I luIIIIJHV by Illl‘
\fllll‘.l(, HJ]1|)1¢,.\llllLiHlJllHfi.IHI(](I\I'I|.HH_ IIII}I(‘\1IH.I‘£|I
:mw. In 1hr I )I Huinnl \sz'irrv (inviwm

|II]J_ IH..] (iIIl)H'\ \(‘MI’I'III H'II‘I'I'IIH' IKNAIITH‘N' In

.mul Whith Ina“ hr IN‘LI II» IrvIIImliw Ihr

>1‘]1l' IIIIHIHIJHI llllItlinuA ix II mmxiu. IIIIn'— In llnil‘fl"
LQIUIIIIJIi Imlr L;I<.\ In pink “I hnmn II‘IIImI‘JIII LINN“.
wilh uninhlt' :lltt'\\<I1'-\ tIiII' \xl'lilh LtI‘IIIJLIlh Ill,'lIIII'\ .1
\\‘«“1]\' 1n]I.IIinII_ lm ‘1]1\ ('Illl‘llltl'li In HAIIE’HIIIL" n! ([ll.llf/
grains LlHLI It‘ltlxplll' }JHI}J]I\III1)LI\I\ [KILIHI Ihr I umhinml
I<-|(]\IMI mun-m I-xc'vmis Ilmt III'quIIIU.

Huhuuimmc- I'IIIJ])|)](,'lltlt,‘-g'lIt‘j~\('> .lllll Hagg) Immmm-
qu.rl'1/ LIIII'is :n‘r ({I’M'l'ihl‘f] In Kr} 1mm Ilu- \lamh]
”III”.

1/



'1 hr- lmirihi ('riit'ixxiw‘ .‘II‘I' illlt‘lpH‘It‘ll .is .1 \LEIIII'IIL‘t' n1
Ahl‘l‘l‘t] YldHit‘ L'w-iiliilily Il]i\l)>i<. MitrlllIH'lllfi. llllti bim'
Hillllwl'l‘dnl WHh iht' Kim”: (i7)(‘i5\l‘§ HI [ill‘ [hikliU ilX‘l‘Jl
‘1 Hi“ Lmim 11ml nihL-H, iii plum).

3.2 PRECAMBRIAN INTRL'SIVES

The ()1 Duinyu Ng‘iru mutagubbru imHi

liflH'liillll'llflillll(‘\|(‘l)l]<llHI'li1V\.lH|\i1il'4ixlll
lmm ihx' \1Him‘c‘ ul‘H] l)()ill\'H Ng‘im: [hr \\'i1i[l‘l (if thw-
mm mm is Aliililll it)” In. 'l'ht' t'lh]liit‘.il xhiiiu‘ has luv]; (‘1'-

l-ilix Hit".‘l§

It'iil‘liin'iiln'“Lll'miIUiQIHt]f‘iiil'l]l£lli1ili_\’\‘i]it']1i1£l.\[)Ilflilli'iwl
.] HHT'H‘H‘T VJiV .KIHHH iNHlfi (VI H](,'L:;lt)()11(lills”1111‘ul{|i.|(lllil

ii[<‘fil(|'if,11|]l’]]i.
Vl‘llL‘ 11min IJH'ILl‘L’LIi'iiH'l) hmh has hm’n intismi mm‘ii

<iii‘il1iil|\ :Ihiiii; il» \Iliiu' in ihr (7)] Kt‘ill I‘l'idll' Kim-1, ’1 hr‘
\.i|]n~}; «him .‘H‘t‘ iliurlli .Hlm hiqh‘ :mrl IJlll( TUE» ul lill‘ iii—
Hilsiw' hxl‘lil Slim“ iUIlPitfH n11 lhi' Luljmvm high izi‘ulmti.

m m“ Ip'aiv Hm-I
a,"

him“ ,

1'1

’ Iii‘lIHV‘II'h

{.HLIHIiHH' h ‘ iihlu-u

Ri‘h‘ w H .‘Lm 'w‘

I "I‘PiHtiHli

O

A

,li‘l .“
f + ‘ ii IPi‘xH NIH IIHIL. mi m’iL ii hIIHIU Hui
l

\3 NH} M
I

I‘Vigllrc I] ]'h(‘ ()i l)1>ir1§«r,\:i;-il‘(1 [JHlitllJIHH

[H

()n .Ir'i'izii li])<)lil‘,{|rll)i2\ lilk‘ HH'IJ‘LLAiHJI‘V 15 11W, Mum”)

dismui hum ilu'.l(li.‘1(L‘[1| umiww (hr' ~11‘11H‘I-l'iiu‘ in
Vl‘il\i\‘{‘\ \xm til'il‘l'Hlilli'ii in. hmi Ii_1‘.“1\l,\

'l‘hc,‘ lL’ilJV'HLl‘ H‘tfl mm‘ hr :h‘lim :1 in Yi]! auiiiw H1
Il‘.’ (JI Kt‘iii 1.:'I.i]i' Rim: hvmujn (JR m HTHI .mii
37-]?! U7 '2‘}. \\'il]( h \hmxs .i]n;m| i-Iiiliriimiix mm: :up ml [ha-
ir-wmal \AIiI‘IiL‘N, .1]TilH11L{i1hrL.iii‘. wi'miiiwi hi i.l}!li[lilil‘[i
(Llil'I'E'H‘.

'lu‘tl $111”)e HI 1hr ()3 ”minim \LLVH‘H TIH‘F‘IQJiJIJHI
\\‘('I[‘ M‘il'i!"ii lirI Ka—Xt ‘iiiiiIJL‘ Hi i)i"ii1€"~ [hm I'L.ili \r‘i‘i'
(,liiit‘it‘iii, 1\-1irl'11<‘}'éi\i|‘.](i'Jil‘H.‘\ii[lliill.£lili\ Lhm'irm ,i‘,_L'.‘
(Rliiicih‘, i‘JHJi.

Tht AMMII [H K-:\z ilLU' n: 77141.!)31»! iiil MN" I)? [hr

\.I]li])it‘x ij\\‘|’|iih Imx .i hi'ihr‘I Kiiillfl‘fi‘i1\1]:ilittlitiRIIil
Rha‘wi' pug” hum \lljlliHl ”1.1”: .mii inici’uivriiuliiat m

K: ." .Llill >]ii'.i‘
1913151‘ II hr uliit‘! mliiiiihx “I’ll .i inn-mt K HIHT"IH L'Ii|\‘.‘ 4m
Irwin-s hliiiu 1' mm iv. 1. \im.“ Ihilwiiri.

may vii 197+] §,\Iii. Rumilr \HL“JI,\F~ lht w‘i l'<‘\l}h, h
klnll'ilIHSiV high (111V an pst'h‘il‘iiim] ’hl!.i\\illfii in“, Rh-M
El)1.li‘.,~('.\ v11 Ht“-<,‘]1\.1llil)i<‘\ ~him inia’ m1hi<x .lHli .1 imiimx
1.11mi ul Rhys: miim in \})|'| «i1‘1illL‘il#‘I'Ii‘I'JNiU‘HHIIii
lJJl‘ {{IJA I1J.l[c'«i .Hj‘ifi Ih< I'K\i2|f\.lr\u!1| \\1Ih 'iiirrlhiwiL HI

i‘miliillir I('\lHilif.i- ‘ilHiliL‘ |h<1L 7TH MA mri'iv'. 1»: min
1:.n'uhlr in 1hr Sunni Huh-i m,

'l'hrr i11li‘li~i\'l' lJIn'fiiilW 1h:- HHIJLHHIHIL H1 liliil i» [H Ihv
IJHH 1):)I (111l‘i\\t'~_ iHH llll tidh" tin Biilmihihlli th‘hiillilk

linll‘ uhli h I‘l.i]il,ii:‘t'<i Tht‘ Illt'iilllllillt Him LEI\IIH\('(i .h
wu-mi ‘iiiijgzaiiriilliiiikl \‘.1|illl; Ihv ~i.l11:«|,liifhlilj Hm] Uni
llltlfill‘ L1]It'i\~(‘\, llu' mmlh'i Elll‘il' trimi lllillliilh Liil‘
Him I( c 13 \mHN-ii {:1 l'ilIrllirh'I'Hh‘fl'Ii h illliliilliilliiii'x

l‘iiH‘qldiIH‘l!IIHHU‘SHJI 1.1(iV‘-\U("li]i }’[“"".1\71'\il[1|ii“

11min I]H‘iz!};.li)i)lii huh, .mci i' ix ihmu'hi ihi’ l‘lli|}i.:l('*
ml‘m l)l‘i\'*iiili'((i ihr LJ‘ZIL'I‘Ali Minn in lhe‘ Hun Hui
{illl’lkxt'5

'l'hr' riipuiimmi Ihiikm'» mi ih'.‘ :iiiiiii :iu'rmiiihhi'u i~
“Mali.

(mm)\i/wiiiutnnwgmhiilh.mmii'rix'}i(-i<‘1v_izcw1iIhv
lHHiI) iiix‘igifpihlnry Thu mat-gum! lli'lilM‘ i~ iii'l1"‘ll.HI‘|t‘ci.
\xiil'i ifliil‘filtlllili l;l'ili11\ii‘\\i’ihlli IHI‘II in (hum-in. Th1~
iJil\\l'\ imw im lIilVHHUililH 'iiirimdnh‘iirv" P]Ll'~t’\\1ii]<lfl
:I\('1'.iu{t‘ igigiiii ‘l/V r > iliHHHi .tinml 3mm. imminiil‘rii

1 111m in [hr 4 ('Hllili HIVL Mama. I lll‘ iuliirimuxi III(i\\.1H‘
(lurk ajiwH Huh Mink lrlwliil thrilling i1 :cuwi ilSiLITU‘JH

iLITJilV} in [hi I]!1111\i\r- ”1.1!t
ilrhx‘ liII‘llitinh‘iiH‘ ‘imi Iii:*i.it1.1irii1'ii Arr, H].l\\i\(‘_ iiml

‘H'Vllflfl'dllilitAHA illrl:|(r\,fl!1|'i:l13- Hark ciiiiivm [i‘nl'lm‘m'
aginimx‘ .Ii’r I'min‘rhlwi Ill .1 mimix wt lqlldll’ huh: aim
ill.ij.11<u|.lsvx. \xhiLh hrl'iiix 31! pm :r'm mi Tht‘ IU(]\' |mi1m
\iiill H1 Iht' ln‘rzx‘t‘m‘ Elixw .1 lullaihm'v IH Ihr \\(V'Lllil(r']'L'l[

HllliiHl'y lvlllllll‘I'Ild'fltl xhinj; himk hinlm' HAM-x hum
\Ilidiiliti'.\l(']!ii1(illl;5)\.]H.\LII(

(il‘lHi\ Iiillpini: \hrfin‘iliu Viiiit‘s. III) In 1 iii iilltix, H'rml—

in}; \N
mim- Ii-\.II:I'.1] ‘. Au iilTHin

.mii iiiilimmmiiin \tgina Kiwi \ilt't‘h. pi'midi'

Thi‘ puiiilnqi (:1 [hr Iim‘ umsnvri marginal thin }\
i‘(l!]l]li]].‘1i3h |I>€iiiilIiiiil('(ll11ii£1|£‘:ll.lii(li\ixl‘\ll]lili\.tll.t,

lJJ ‘iH' imnw lihihr', hl'im‘n hinliii‘ fldhtW H\t‘]l)IHH .1
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4 Miocene sedimentary rocks
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:HMI Hl'nuk ‘lli'FH’J‘ lm [111‘ (tlilt‘xi \(‘qln'mts nl ‘Ilkllh
lnnullii‘ullvl}J.J~‘|Ili|(‘1'(n‘k\: m Ihv rift,

[H Kim; .mul ('lhummn‘x HUI/3} nlllm'r'itnl \‘K'NH'IH. Ih:
Sulnlmlu Swim. uzn HHhHIt‘tl nmh't' (lump I haxilrx.
unnln‘ixmu; alm Ill" Hrpwm \Mlc :miw u]‘ [124* Hlvpl‘r‘ Krtw
\ullm rj\\'.ll\|1, l‘lti‘l'] ‘lllll Ihl‘ |\'.1p(}n~r’r1m I’mwlrs n1 Th"
’l'imi Hi .H'l'.! H\ICI\‘HH (111:1 (.‘1Imm. HUI. (I‘Jilfilhx
{1‘}?l H‘it‘nrl! m Cluw- 1m 1m M Mr Scamlnnll ’mmh
(lump: Inn hn-tlumrinm-(IIIII‘H CI)IX<I‘IH1>H\\iH1lill‘Hilll
him Hnmlw ml Iht' Ahxxnluu‘ RA! (m Ilu' lumix mt
l’liwt'm' dzllw mum-<1 hx' Halatwumri (IVIH‘I'S [W71 Il‘

'c'Samlmxuh.|~..u]lauul:mp11]~+L\ \l‘|>.!l‘l[l .mnm my
lhix‘ Lll‘j-n‘r‘t' \llt‘t‘l‘ Ull Illl‘ \\L‘>l xitlr n1 vln‘ {\[mu'nc'
phnncwlm Hill! (‘M'Jl'plflt‘fll‘v‘ (‘l‘iQHI'l‘ 1‘1]. Trnlminu hum
o‘IHpIixl' M'nIn-a AIM 'plxulxm‘ 1mm.

I 1h" (AIH‘IHhHI‘IH Hlm‘lxl {(iuldrn. WNW, in ‘llt' \H'Hh. IIH'
IJJLU‘NI <H' H)v Ilur([‘q‘n, 1-n111\ l}w' IIHIH‘ldrfl%H -;1 1}U‘ :XIH<FVJ
{JHhI\IHVHI
13 HH Alum NIHM \jlnruml I'DIHMHHII. H’twl um
kmnknn. .mtl mrlHdmxg Hubir H .II’J'H‘Y. 1’4.71’|_ unnrmlw .J“ .1
\§ 5 \V:i[u.s{|II\I-lulalrlll rxL4L'ld iln‘ \IlLLllhilx>[Wnllr1]|‘1-\l'Wld
mu [tum LUIHLIHN‘I [m 11km In rl1v wulh ‘l'x- {In Ilmlh ml
IJIULH1htfi fiLh AH}‘3 I ItV‘JW' \>]Yh<|(‘JII IuWrVIn.H‘<HJh71:p\::1
mun- JILMIMHI MIMIIH <Z('~i‘;u.1-‘<w1 I‘x llu‘ Shula milz-a
\‘I‘m‘xifu \.
3‘) ['hr Mullilu SILit'M [\lmllw l"<,-Inm1iwm. (Tnm‘x. WTZH‘ H! m
HUI Lllw‘Vli id. [Alkc‘ }§AI1IH;II, h\rr1.~ :\ t1‘lHE7h'\ . 5 1J‘IIH fl P§ 5
mum wn rhn' “(11119a hrm‘z'x'n ‘Iu' ttl' ( 1| NIAM‘] ‘u‘lHiW
am! Ilu‘ Mnluuzm Tum-,1]: [r \llK]lHit‘\ thv (fhc-Mwnvun :Hul
N‘LL‘LIJIHAI (UNIV-4. \t nlxlu' <\\;uma .unl umnuwuwi [IldH‘il
hlkyIV 'l‘hA'}1LH Illnuln};lfil{.lln‘u h4|1\?1h'lh J u«.|ul <v¢]UL1\nv‘<-?I]IW
]Ll\J][IIAH\\.
1 NW \‘UJN I"! .lII‘éi [\s'uwm l‘urm‘mnn. (.t'lt'fixlm W77; m
during» div mw'xnlus cxl ‘In‘ qvm JIM K‘ihwm rm II'IJH‘J‘IIT‘.
.llw rh<‘ Murm l‘LNLtlplllVllL .1 :qlumn r-‘wxnximu Hf 1hr
Ixfimnr‘
3 HM \\'.|\x‘:;l'\ .lml Mimi“: {H‘ummu‘lum I‘LM‘JIIHJH'HI
\‘Hng‘nnn Im‘umrinn, im‘lmlimz nlx‘u Ilu‘ Ki'mrn (firnlu‘ ml
liliHilIm].
f) Misu-Hmnwum M :Hln'xt‘d Jimun‘ smps cri‘ liHHlHiIH Marnx, m
“311‘ l 1')]'H‘l'\\>‘l‘im'(‘>~ \allm, .Imi lu-rm-rll Pint” Aw} Mn- Nulmkm
\.|]1l'\t{k\]t(:‘xH‘ I‘HIT).

In (HIIIHLM Hill] Iln‘ :wt‘ll) ing: plnntmlurx [hr Rmdmm
lmmhx s;i\r IN' In I‘lil|\ rlwgml. \.1Ii41})|t' H'nnin m1 [111‘
\U‘xlc‘m HJHl ml Ihr 11min IAIiRipid lixtmpnu‘m, llll'}
I‘i‘L':1\‘|"l Lhnnly AN Sll'ilh mi ILHLH‘ Imu- ml 1hr Immlm‘”
inc'r‘j‘x.

I)!‘MIHL1.[L‘HIL'lilliHIl lu'lnu‘n lhl.‘>('|)Ell'.lIl‘(l-llllI'()[):II(';I\

INIHHH)1‘1hm11<N1Jhlislnwiun [ln‘lnzmixut.lgu‘(It-[H'mil’m
[inll>_ \‘hivldflikr 1’I‘llp|i\( (L‘llH‘lhl|4|\1'}lk‘t'll itll'llliht'tllfl
(31mm L I‘JF'J}. (rI'itlilhx 1 15M") ‘t 11ml (mlrlt‘n [ [WM]: mm;
M‘LIIIII‘I' Albllnilmm LI]I]H>1\{H (Itlll [Alfll‘l‘lNlilH‘ .mxi :m‘
[art'xmmwl IH hr [hl‘ \um‘u' mm» In] 111v ])|.mnm Emmhx,
R.)l ‘ulll'iilliul'h‘ in thin Lm‘w £11e lithulnm' 41v 1.. lu- "I"
pl‘Kll‘d‘illJltl)[ll|)1l‘\lL’HHiH‘nIH'H"}l('[!l|1(ll1l|fi\l|;I(]i.!'
n-m \llirldx‘ll]n'rrii:;1l:|1r=..lmllhrwlz-usilx 1" (“km \un‘ivs
lutlxi‘lx'mhly.

‘l‘hc‘ u\u1r'11m'v.x hm! (1(‘711HIINIl'iHl‘5{llt‘Ht'lpflllél] hzxszllm
Hhit‘M lwl‘m: flhr 'plulluuf 11mm, .IHH .UHIIHIHH'IHH hmv
In‘t‘nnmtlt‘MH‘a‘r nutqlillirlfj.1.111whx'l'w'ln'xlmun
(cu (lip THUHJH}. {ll (lhuul J“ A\\Ll‘\‘ 1mm [\‘ll‘lktlll HilL il

:mu [i‘ulm‘ingg zlhllmldm [mun Limit r» dill! [12mm in\K‘lll‘ti,

llll\i\t‘.~. Hmu' [ln' haw [:1 [hu- S‘IHI’MH'H IJJSHJH hm
ll!H\ll"lt' lu't'u Mjljll (I11 llu‘ uHHmIL l]liL‘}\lll‘.\M‘\ L'Mllllillt‘l]
1mm luml >l‘l]11l‘[li('\ mml bvIt'L;;11[lmlMinimum].

In Ilw wulh \‘|<(,3ull (194.17) Ilmughl lln' Sumlmm
Immlh m |)(..' WV“ U\t‘]' KIN) m Ihit‘k. “hymn” ( it ifl’ilhx‘ unr

Figure [3 Distribuliml Hi" {lu‘ Sumlmru basalts
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siilt‘r’t‘il llli' \\lwli' \(‘Kllli'lh't' In IH' lll lt'.l\1 lll7llm: llf‘
:liintm llii' lullnuiiiy [lllllx'lll‘t‘h lin >1n'iilii mun:

Kl‘lllill ‘llfll'iilrlll m
lliliiniiiglwn ll._)|,ll|l
M-it‘m Kfllllllll‘ lilI) Tl‘ill m

I'lll'lllf‘l‘ nm‘ili (”army i-x‘liiiiiiirrl llN‘ AlilillliiNl'illllél
lltll‘w‘l |)l£ll{‘:lll lllh‘lfi‘ 1w itiiigv up In 42‘3”]. Ilii' Ai'iiiii
'plxiri-ciii‘ lulsulm III) In fillllm. with :i llllllllt’l' M‘I’llli‘lltl‘
Ulmxn In fill ml Ill-éllllmll'lllllllh lhl‘a’llllN \Hlllll ul'l‘iinglilln'i.
Iii llll' Aiiim'n liliiilziiiiiii‘iil (‘v‘nltli'ii I‘lllTlli \11L{L[(‘>[l'(l .1
“Hill m‘iiymnl Iliii lmm‘x 01' IN”) lu ll’tn. l>LIl Imul Hi]-
(llJL'HLl‘S \zll‘} lmm ill'llllll iiuilli HIV ‘lliiiuiilln'i It) .ilmiii
Iif)“ iii.

liirln'iiliiul lluwx uc‘lii'i'ally \Rll'l' Imm l in flllni in
Iliii km'xs.

,\L{l‘ (lt'H'l’lllllli‘lllLHlN‘ I]l'l|\l(lt'(l 1))" Ilu- HAURY piuii'i'i
iiii'lliiilr Lin l‘llii‘l)‘ 11> \livlillc' i\"llH['(‘nt‘ i'miqr:
lii'liisii I:.\:ill\l‘llL',1l|l' Rim-r: li'lcl-qmr

lillx-z'ii‘ l)1|mll[l lllll lr llfi [tllillllllllll
i\l'llll] Shit-Id ijSiilJir rr;iiliyn-l l-Lflillsl
lilislziillwi lmmlis (lull :i rluh» nl

l l.h:llvl .\l.i lill llIl' JHl-‘I‘l‘H‘l‘lflj‘F
llllirlllN uniK i'uii lii'vr‘piiilili’jy pl‘(' 111,)?

(rilll‘llllmlilll Sliivlil {Si‘syun llill‘
.miilumi‘ llilu'lllli‘Hl [#1.]

Kiwi” liimqixiiili'] 3H.»j l (U:
‘l'lia' Hiiiiilnii'ii lmsullx £ll'l‘ mpim‘i‘l .ilimq ii NNI’:

Ill‘IIIIlIlfj llt'Xlll‘t" lllt' Rdllllllll'll .\I(Hl()(‘ll[lt‘_ \\lll{‘ll (li‘l-lm's
il'ii' t'.l.\'[t‘l'll margin nl' ilu- i'ilt. In ilii' llui‘iiiqn l’n‘iu‘m'iu
suliuiilliisniniim'liiiail \liLii,'lL11i:p;i\.\ts mull] lllll) él scrim
nl liifgli .iiiglc' iirn'mul lilllll\_ \\l]lt l1 un‘ (lispllu'ml by limlw
ll'l‘lllllllL‘l N\'\-', {H i Hunting livi llll‘ ran- mi'lr‘l'mi vl‘ilfl‘fi'l (11' [hr
.lI'I'.i\‘ (ll‘ lli|\illl (Juli ['Hlm ll'rillllll'l' lil l.

l\lr‘(3‘i|| ll‘lhT)t'mnmvmt'ili211Ilii‘iii'iiiximlly liiazlimiu‘lt‘
»(ll-L‘Qifllfiill'll (lip iii lllL' Siiiiiljiii'ii lJllmlllx ix. lll—i ,aml

i‘xn'izriunully. iii-m Siiliilkiu. Wl'K 'Ilii' 11min M'qlli'lH‘l'x
(lip w‘iillv .mgly li'uili lllt,‘ [Hilltlplll liiiilb, in :i l‘<‘l_‘"\ll£ll‘
lllilllllt‘l‘ m llll' ('Jhl. liril (llll ]J:i!I(‘i‘rl.~‘ :iiciuml Ann‘s (11'
(Ulli "lllldll'tl lllll‘lhllll] l.llllli)l ljv izlviiiiliml l‘Xl'l‘l‘Jl in [hr
(.m' ul‘Ai lll'll. l)l|| llH'l'l" .‘II'l‘ mmlwil \illllllliillH in (lip m'm‘
Ilinst' H'nii‘r-s.

’I‘lu; lulu: ml lllt‘ Siiiiilnlili liusiillh is lllll .\L‘L‘ll lll llllh
£ll'l‘élj in lln‘ 'I ll'l'llll' 2111*.1 \H‘sr nl‘ Ilzir'ugui (liq, lllll7).
Ull lxlll m ll'ii‘ Nl’h (liz‘) H‘Fl llllt‘lll'llllllllillll-V(1Hl'l](‘[i1]1lllll($
.llltl [llllllllhlllll‘x ul' llH‘ \‘liixuinlflqin‘ vt. Umli'i llll‘ l‘lll.
1hr lmw ul' thv unit is 11m shim‘n (m Efi‘ill(i§jl(Fll sw'mms;
llll‘ l>.wrim-nl ix 11c l)i,'lii,~\i:il In ln‘ liiglii'i’ lliuii .llJulll
(lllllm (llJHVK‘ xvii lz‘wl. 'l'u llll‘ cum lllt' Rimmiiiii [ril'llllp
llll13l11llll(‘\ §i\'(‘l>ll,‘[) lliv Haiuljui‘u |);i.\;ili>‘: lllt‘ llJl‘Illl‘l‘ i‘mi
HI] lllt' l):l\t’lllt‘lll [HI lllt' WWI hlllt‘ [)l [lll‘ Faun” Ng'iri)
\élllt‘yv

\ i‘l‘\‘ ('ll‘lillli‘il ])(.‘ll'(|f_['l"l[)l'llt ili‘si'i'ipliuns uhllv Siiiiilml‘u
llil\.lll\’ .H'l' .i\nii|;ilili‘ li'nm (Kii'iiM' ( WWI]. (vimldt‘ll I: 1978)‘
(ril'll‘llllls [ MW?) .mil Si’i‘pil l lllT-li l‘ui‘ Il‘w lHll‘Pllxl‘S ulirhis
iH'HHJIlI llH' i‘w'lm' iii;i\' ln‘ L1lll\llll‘l‘l‘(l lllltll‘l‘ llll‘i‘i‘

ln'mliiiqx: lsnnx‘; [ii'rm‘lrmii‘s :mtl lllll'llfilVl‘s‘i

l,\\ \ l|(l\\\‘[l]\' 'l'l\l'li\l‘Mi)ll*.\('lu1\‘

'l'lit‘ 1mm [\l)l‘\ innigi- lyi‘iziiilly li'cmi l)ll'l'lll\' tlii'miqli
inrli~ln1>fiiiiii<~ miil iiii‘lzilmsuli, liumll, (lllkéll'illlllll‘ unrl
lt-lilil‘iux ll) [Hum-(Irina lllluillllt‘ .iiiil lJlllliIl‘ ll‘iuliilw‘
Ii.“li_\‘[)lir>iiiilili"

I’msrmiii-s‘. i)ll\'lnt‘*llrl\£ll1\ :iml l1£1\>\illl[(‘$ [will] ui'
\\l[lllll|l ill|.lll'llll(‘) (lHllllllilH‘ ilu' xl‘qlll‘lll't‘ lll iiizin} arms;
(‘hlll‘i lrlllV (Ilit'iiilmlziu: illllx'rllfllllllf‘S m'i' mmmun in ll]¢‘
wulli‘ lllilillll) \"Vélflj‘LIL‘H (\x‘liclv [liq li-iilun: qlniiiiri'npliyi‘ii
Iiiuiiiiiiqni'y Nami‘i'm .iiiil [luv l(1\\‘(‘l' 1mm nl‘ llll‘ qnvm v
éll l{illll4llillllllljxllll'lllllll('il:l‘dl‘il),\l‘|,1[‘Ll,\\'lll'11‘l11l\\'\(ll‘

2+

*W:m<fiiw.mwrv4 ( . VVVVV r». ”“7 — -.

\’(‘.\l(lllillt‘(l imk.ii‘zniii1v (ll'l‘ d‘x‘lllldlt'll \\llll Hli\lI](‘ {mil
l)}'1(l,\(,‘llL"lJll\'ll1, lmmllx Mu‘ph dipping (in 111:" uni
\l(l}l('> [Jl K.itiil\‘uil.

lir’lil~]i.ii’])li_\‘i’i< llllmlllx .‘ii‘r illllllllHH iii ilir \VJM‘qtN
di’i‘ii. LllNll lim‘iirh llll' [up ml lllt‘ (fil'in'iiil'mliin wit‘mr.
lam éllt‘ law in lllt‘ Nuim'i'ri ‘Ill‘.L \\lH’l‘(' gililniii lmmlix,
l'llVlHlLlKlllllll‘N‘ :iml linkluui'niivx lwi'vilnminliir,

l~ ll'li)Nliiqmriii‘s imrl ll£1\\'£1ll[t‘\ ill't‘ umminn [wharf
Iimlli, lJll lllL‘ LN :11‘})Iiit‘lll Mrlllll (il' illzillgllllx'i‘ ills” in par”

ml' llll‘ ( llit‘mhnlnn .‘Sliii'ltl: llllflrll][)lél(t‘\’[l1r‘\'lll'i‘11(1[11l)l§‘
plll'pln'llllt in kiu‘lflllllli :mipliilmlv. Sumil HUT-l) It‘-
('(JHll‘d llllE‘K‘ llim's (ll ll('[)l]l‘ll]lll(‘-l)£l\'rlllllt’ in tho‘ hut) izl
lll(‘ i‘sc‘zii'iJnMI‘nt lll,‘ill' Sini'ix (UR (LL 987m \li()\\'lll&; lim'
(alumna) llllllllll‘lfi’i

’I‘l‘n) Sal/3:1 'I'Iurf'iilx ('liin'l
iimppi'il lii (Ln‘mw iim'uiilmiiiulili’ mt‘i’lyinu llll‘ lmsziltx

KI“; mum its liuf >lllélll Ulllllt'l\

lllrll’ll‘l\l'lllllSilll‘ld:llh‘ylfl(ll](l(‘\Jlll]!l‘.[t‘(l11ndPl’ll'llll'JllllL
ii‘;1LliylL'\. [llL' lrlllL‘l \xilli ximizxi‘ mi< I'Ulllll‘llllll'}\l~. ul‘
:iimli'ilist'il I)('])ll('lllll‘. 'l l](‘ [l‘XllH'l‘ ml min) i'm'ks l\
lypir Lilli (‘Lll‘dxlllt‘ \\ i111 lutlis iilkimirlim; .mil .mmiliiu lasi-
NllIJ-pnllxilitii‘ltlly i'IItliisl'tl ll| :ii'giilni'nmgili‘ (iqgl'i‘qiilcw,

.-\ ilzlit' ml 13.3 ,\l;i ix quuu‘iil lHI‘ {lime U'IiL Him, Lilii~
\lLlL‘I‘C‘Ll m J‘L‘plL'Slflll :1 law <‘.\li'i:~i\i' plmw from HIV
lkiilzikuii (it'llllt', A\l lllt' {up (it Ilir (filit‘mlililan Rr‘q‘Illt‘
(.nrltlt'll éllsu lt'uil‘dCLl I\\ii lll|\\.\ ill lllllllllll)('l;l\('*[)ll\I'll
Inu'liytl‘ :11 Stimuli ijUR 13.”) ”3“).

;\'a‘m-'rzli’ll.\ nf‘ ])})‘H\'l‘l]ll(‘ ‘iniil giililnn iuliiiiiniil} lILLllI lll
lmlfillllllk‘fi2111(lllil\\£lll[(‘> iii llll‘ iiimi ll('('l)l\ l‘l'llill'tl ll'\('l\(il
ilii' (Elli-mlmlim Hliit'lil lmmlix, l’t‘l‘ldillllr‘ \t'llhlllll‘ [L‘JUU‘L‘
in llit,‘ 1J1 illiliyiiliL m 5pm \L‘]\‘ plnl'it l);l\illl‘~ lll iiiiln'I [mm
nl' ilu' l.i\.i N'qlll'llfl' ill Rilllléllél (\lni‘ilix £1111!) :mrl
Killillx‘lill.

l’\ Rum \si'itzR

1)}l'tiilllxllt M'qlll‘lltl" lL‘ lu'limwl Hr lll(ll(;ll(‘ [)i'imimiiy
In llll' m‘igiiml ‘ti‘iiiml' f'VI]'ll<l\f’ iiimplr‘\t‘.\ and hi
ailulngi \xiili Illllllltt'llllt >lll(‘lll.\ um ml llH' lllrl \llnllllll'l‘
mm‘ i't']ii'i'sr'm [lll' lrlll‘H pliiism‘ (ll \'(Il('(1l‘lll zu li\'il)'.
Axum lllllfd l,l)‘l\l,' «Wiuiiix may :ilw lu' siqnilii :ml: Jil‘('d\' nl‘
Infill (JK'HFilV lll'lll\l\vi'.\ I)('lll¢l|)> [HI ll‘\ll(|ll(l \\l‘h (‘x'x't’llfléll

\linmmfi snlwuli :lnir ‘pluiiibiiiu’.
lltl'lll maim .‘II'l‘ilSlll‘})-\1'[I(‘l;1\lll\iiH'll()[('(llll'H'f Ki‘m‘li

lull Ilii' l'Eh‘l Sltli‘ all lukr IlcignriaL Almi‘ia lllHllll ul' ilu‘
Kulmnr Rnlluifl‘ (Lliigpki‘mmi [Klui'ilm .illll llu‘ Kdlnlum
H‘nll‘i' ul' lllt' -\iiii‘ii Sliii'ltl.

Al Ki'mui Illf’ llllEl-{nr’x‘> ml 1)}I‘1)(l;l.\'ll(.\ lpn‘i'ltuninluulx
l)Ll.\ill1l(f Ligglinnc‘i'alvs :iml [1”l ,iml [llt' (li'iisilv [il'ili'ki-x‘
llll'l‘i'élh‘l‘ tlmx'nutmh in Tlil‘ \iiiimxinm Io {I'M r111 3311111 in
Il’it‘ Kunming 1n: Kiwi minim] (UK 7.08 .388}.

lii llu' Murilii lll'l'Il Ilii‘ pyrui'lmtits lc’mni'e ini'nlic'l'i'm
i‘t‘llnwixli I‘l‘rl lullx Liml [natal [iill'x \\‘lll] .iiiiiuilnlniilul
/l‘l)lil(l.

St‘t‘nl nulrrl ugulniiii'i'uln illHl lull: i.i.~'.\mi;iu-il \\llll
pmsililt: ilimmniit'xim'vrli im; ll in (11‘ [ml l£ill'l'll(' iini'Ili nl
'l‘l‘liigziilln'i :11 Ilit’ [up Ill-lll.‘ "l Ellllllllfljl lliixili' .xifqiit,‘iiu',

\liwm iMici \[\l\

l)_\‘l<i‘s arr‘ plii‘liiullu‘ly [lltldlCd \\iili ilu- .ll)(l\(' riu-ri»
iiizm‘tl ]}\‘l'[J(l£i.\ll( mum-x Llll(l gm‘ [lil]('('llll'£ll<’(l \\'lTl]U[l1t‘l‘
lllll‘11.\i\~‘< in Il‘lf' \Vriwqw army in Lt‘llllllu'd, Xum'unm
imil ('lilrpki‘liy'mL iii Ilil‘ Kalnlxun ii-iill’i' Eillll in [mm (Ill
[llt' (Vi-llt'llllnllrln .Hhit‘lil.

ln ilii' Ki‘mui (L'ntii: iiiiiiil‘rmis .iiikzii'uinili‘ {Ulll
[)\‘I'lJXt'lll"|lll\'lll' lmsult (lyki's up in 'J m Il‘iii'L [Wild
l\'\\\'~ l]ll‘llflt'(l \\‘(‘\1\\lll‘i’l\ .u (iB—Flll’r lii unnum‘ (Ill
\Yust‘qcs In.) llli.‘ um. lllt' ll\l\‘l‘\ :ii't‘ iiimllV iliiimt'i‘. n'r‘mlr
in! NNI‘Z ;iii(| lll(llll('(l ll‘ Iln' cunt: [lii‘i‘r‘ (llll'hlllllllll‘iN
1n‘rtlmnin.1n'. .llSH li‘l(l\]:i.ii‘])l1\i‘ii lmmlix,



lbLlH‘lllfl‘ll'lLl}l&(".\\\"dl'1)l\{hmx'li‘ill'llwill]Tllt‘lit‘lllllHYil.
[\Inti’.i :iml ('Zlii-iiki-iiym) ('i-im’iw' Il‘t‘llfl }_{(‘l1(‘l‘.lll}' N75.
lit iini ('niwistvnil): llii'y illtllltll‘ illllx'iiliillllll'\. Illt'lit
lmsaiiiu's. iiiiigi'iii'iim um] liiiiipi'iipliyi'tw 'l “Tl (lylws iii
llii' Kulinrii' Riliigrt‘ [(ilx’ 8111! ~11'lll);ii'i: iii‘.ii’|\‘ fill iii [lll('l\i
l’lugs il‘iMN,l;1I€J[l\\'lll) Ill" lil’llllllu‘ii iiiiil \giii'iiiim i't‘mi'm
:ii‘i' 1|.Ill\;II';lII|lIl('I éllHil at l\'§:.‘ir.iiii.i [llL‘lE‘ is :L plug (11‘
ii])l1_\'i‘ii’ nii'lulmsaiiiiii' u-iili cm'lli iil {Uliill itiu 7i‘l')lll(“
liiiiiiii' .‘illtl ;i|L.ili ll‘l‘lhpill', and 1: high (‘HJIIL'IJI iil' :iiiqiiv
.‘iiiil (\i'i‘.

lii (lit: l\1'lll'1] .ii'm a ti in with iilikm'uiiiiiv (lykr: ll‘L'HLlS
NF, .iml is «lit by ii l:iim‘ S\\'(l]‘ll'l llli iililiyi’ii liiiszili (l}l\('\
iremling' .\\=\'.

'l‘lu' zlylw nun rii iii Tlh‘ (‘t‘llll'i' ul‘ tl'ii- (.nllL‘IlllJLllLll) Sliivlil
H'ml.‘ In lii' .Ii‘i‘i’liigcd i‘ziLlinll} \\i[li r'l‘xlit'l'r m [hr
\liii‘goiiiul Syi‘iiiii‘ [Smlitm Ta 1 J. liiit with (1 l\ =3 bias,
(ltlltlt‘ll [lllft‘tl that in [l'llx :ii‘vn salii' mtks (H‘('lll'l'(‘(l imm-
nljumlaiitl} .15 lnll'llHl\(‘H iliuri as llUWSipéll‘tlilllill‘l}
iiiiigiuii‘iit's [in El .xwii‘iii jiisi {with ()1 Alllluillllllll‘
pliuiitilitt-s 21ml [i‘ili‘liyti‘x AI Niimi' {UR H; 1117) llt‘
liriiiiil Llll (,‘Xlllllplt' ml nm- ul'rlic‘w (lykr‘x‘ .111 {in}; 11R {1 lL'L'tll'l‘
|() .1 “mi.

llzllxij‘i' (15365} :iml i\l(‘(fll£ill (19h?) PYHDHSt‘fl (lull Ili<:
Siiiiiliiii‘li lmmlm \W‘t'l‘t‘KU’lH‘lf‘tl ll](1pl'lllllllVL‘(l[)\\H-\\'iil'l)
iii' 'IDI‘HlU’u‘ILllJCll“ whith wax ilH'lH'tl ”FRUIT“ iliii'ing ni‘
Llll' ('I'lllUH givmg I‘lM‘ ll)('£lll\' U.) slm‘p ("islcih (lips.

\‘Vllllilllh [1978) fl(‘\l'1‘ll){'(l lllL‘ (liiulz'i‘iini‘v llllllfli'l‘nHT
l).’\§}]lll(, i‘ziiigcs L‘élSl ul'lliv Ril‘t \';ill(*)': the Mim't'ni‘ sliiclils
HIH‘ll MN lllt‘ (illl‘llil)£ll£l(') may1111“)iilm‘clupi‘il lll n \lHllliil'
llisliiim.

Pi-li'tii'liviiiii :ill\ (lH‘ Siiriihiii'ii lmsnlls i111: ii Sl'qlll'lul‘ ml
illkélllllf' to highly illlulllllt’ i'm'ks }ii‘i'iluiiiiii.mtl\‘ ul‘ iii:ili<'
(‘Ull‘lll‘lh‘lllUlL hm lnl‘llllllrlg :ilm iiilt‘i'i’iiHlinli‘ l}‘;j><,‘\.

Gulch-ii {HITS} pnmit-(I (llll [lldl llllf 'l'i( )2 [‘(lIHl'Hl lll‘lllt'
Siimhiii‘ii Insults is liig‘lii'i‘ [lliill ilmi iri [llI' yiiiingri‘ hiisalts
iii llH' Ril'l xiii'i't'fisiniii'l'iUz (lvc‘l‘r'ss pi'iigi'i‘ssiVi'lv \\ illi
(inw. (,li‘il'liil'iii [1977) ('(lIlh‘l(ll‘I‘t‘(l l‘I‘HH) l‘\lllt‘lll‘<‘ (If [inii‘v
t’l(‘l]1l‘l]l (listi'iliuliiiii [liiii iiiiigiim ut’ l)£!>'.1]1lll(‘ H'pv.
<‘li:ir:ii'ii-i‘ixii<- ml fllt' Hzimlmi‘li Insults. C(Jlllkl lli1\‘l‘ Li'iu'ii
I'M!“ liy ('i‘_\’~:1ril ll‘i‘lfllUIItH-IUIL In llll‘ m‘t‘ilyingJ Kliiui‘iir'
plllflltillh‘hi ('lni'iim' (1972) pi‘m‘idvtl [Jvli‘uqriipliit thud In
slum Tliiii phc-mii‘i‘ysi :1'sst‘iiil)li1_i.;i: (liitiiigi‘s in l;1\£l§ Ml
ii'iiigrigiuiiii-liiiuiiiiii: i‘iiiiiiinsiiiuii i‘uiilil ZIH‘UUHI liii‘ .lp'
[)ilr't‘lll (lisrmiiimiiiit‘s in lliz- plum ul t‘t)]}$[lll|t'lll\ iigziiiisi
‘mlidiliLdliiaii iiiili‘x', (Ini‘m'y l HUB] iiiicl (.ihhlt‘ll (1978')
illhfl (ll.\‘( [ISM‘ll in (lt‘iziil llli‘>iu11iliiiiiit'i‘nl'lx‘.i('i‘filiiiit', iii
l)£lSl(' imi’l lllIt,‘I'IllL‘ClliLl(' l'()l‘l\N, iii l'l‘lélllllll m I}I‘|‘>‘\11)'(’((II1
(liiiims in .i liyili'mis wqrm (lllI'lnL‘:1l1(‘l.'1‘\l},)lltnl prim-xx

'l'hr (ii’t'lli in lhi‘ Nueu‘uiiizi IHUliilNilllH‘S \\(‘I'l‘ 1W
li'ilmtul liy (Turin-y [H mm tinii lwlwi'r‘n i'iii'il'ig limi l£i\d.\
.iml I'i-lilsliiirhir' xt‘imlltlh.

5.2 MIOCENF. VOLCANICS OF THE INNER
EAS’I‘ERN RIF'I‘ SHOULDER

Nm‘lli All llH‘ Milkiium ri'niigrh llvllN’ 'Iiiiigullgti iii‘isiil
l\lli)('(‘1](‘ \'Ul('2lfll('& l1] wliii‘li [lllt'lx' pyi'iulsistii's étl'l‘
M'piii'uu'il lav lwn Nuqllt‘lN‘lts (if l;a\';i [Ixmiillim ])l1(illl)llllL
iiiiil l]'£1t'l})~’[l(')‘(‘I'tllifrlllllnll1(‘V\-‘L1ll,‘l'§l1C(l.ll'L'Cll)(‘[\\('t'[] Ilw
Ktiiiinl uml Aiiiziyii i'iw'i's. l)l‘I\V{‘<‘l1 {llf‘ I’iilm \‘nlinnii
iiizissil iHHl lln- :\]]1£1}'.l limhiiymt‘m.

lii llllH arm. t'niiw'iiivnlly (Ii-sigiiiitml m ihi‘ ()1115
‘Sulii‘iii‘ ul' ilit‘ ‘imwi' (‘IISU‘I‘II l'lll slitliilLlL*i", Ilu‘ milii-i'
igniiipltx scqiimiws were iii.i]ipr:l_ iii lllt' we by Small
(ll-UH and [H (lir' <‘:i.\[ liy (inltle‘n (1978): dillm‘cm gi'niip-
ings ol' llll‘ Hll'uligi'apliic [IUIHPUIICHH by [l](‘.\(' [\w ziiitlini‘x.

wiiii'iiiin’x Iixii‘iu illlliJL’Ill iiiiiiii'x. hm M: ii miiirxxhii'
iniiliwiiiq liiciiiir iii imih ml llh‘ wmir'nu- l’xiiuLixiiu
lHIlHIH)ll}l])1>]'ICiHl])il]'|!|l'll1('\1j[;lll‘ll<,t.\\llllliH]l‘;ll'l)l'
ii‘izc'i'iii‘vlwl lix llU‘ NlIIIlI-t .1\'l£‘l ll \l't TH! ul ilw ‘Iii'uiu-rfiiliila'
\(IltHHH iiiii' i\\‘i]]i;iiii.< (mil (:llilplllilllV ltiHhi.

l‘ni ilii' l)11]']lil\l'\lll iiiiiipiliiis; 'lll‘ l:.’7i|lHH|l L1i‘iil:it_‘ii.il
lll¢l|1l| \\.l\11i£l‘.\\!l\'Tli\il]]|)l]l§ ilwxii.iii-;i,,ipliii HIlHIl‘iH
lll‘lillli’ll HI] 1hr lilLI‘AilNlI) ll.\[}l{l‘ iimli iil'iiii Hr. I‘l77i:
[lil' i‘xsi liliiil t‘ll‘ilii'iil\ HI llll' \I lit :‘i'ii‘ iil’t‘ \llllllllJll‘lfll Ln

'l‘iilllk‘ 'l

Murgomnl volcanics Ill iiit'i]i"‘i 'i

'l'iiulix‘iihiiiiuliti~ .iiiil igiiiiiihiiirw ‘hz‘ l".,\(;l\’l,i (lll)
\ll‘l|)l\' UH il'ir nui'ilirii'i llJllll-x“ ml .\lll]‘;li[l‘il1l Hill i(.'R
21:33 IIHJHI: llll Hllltlfll)(H\l‘l\IiHl'\ .Illnlll llx'lllz, \1Hli1l’
lat Ix \\llllll]t'<\l’]11’t'\1illlit‘\llli'uullllll['Jll,l‘_;l.\i,‘(,ll|‘ll:,ll
iii‘i- l‘\|’)u~i‘il_ iiii<l llH‘ l:>\\<t lll\l‘1l )JihlllIiHN ill lll" llmw
lluiii-ii uni. maxim: Jllllihl iciiiiui'iii.ilil\' vun ihr xiii'i'uiiil
(ling; Xiinliiii‘ii l'1.1\«|ll>. lliv wilw'iiil 1> illNHll 1W)”:
llllll'x, \l)£1'.““ lli‘lt'llllllldlllllh ill" .!\illl.lllll‘

ll lll‘ lH\\'t'\l G'Vlhhl‘ll Him HI llH‘ \i-(luviiu: impiitxxiw in In-
All Hll\lJ]l'ulI].lll lllll'*ll.l\\.lllll‘ ii-wiiililiiiq llH‘ imlo wl llti‘
nriilt‘iiiiml /'(1lll ml thi- \llllLfi‘IIIIll sit-min lHTllhl'Ji‘. li l\
i‘>\[‘ll.ill] hy ihiii llii\\\ n1 lull" \HHUlliJllllLL
H‘ilt‘lfl{fllllllllilllt'\. liliwiiciliiin 'I;1Ell‘»ll'\ <H|(l l'flllllllll'llt‘w.
LiliJlJt'tl lix pliiiiiulitit \ulilr'cl Hill \xiil'i nuii~l>ii ll<>li\
limiiiiir.

\Vullfllh ]ll!(‘l})lt'|.1ll(|H\ llll\(' l1l'(‘H \ll‘,l‘,L|“lt'il lui' iht'
Il‘lélllii]1\l]l]i< ml il'it' \liliqniiiiil \wlt .1iiim \\iili [hi wiii—
iiiiiliiliiii: [HI lo:

”1e All llllIILLlli~ ll! 'Hi' ~ll}ll!"~",".li'lll'l “: ll’l"I 'l l:i' \ii'
.\ll]l"jirll]1]l‘wiiliJI'lH. 'l t‘ HITTIhl‘M :IllliLliii\xliiili1-iriiii-uitiiil

li\ llll‘ lI'J-Illlll ~‘,- i:.i:' i1 H'Jl' 1).:
2 ll!" .\l:ii;§ni:i'i. xi“: _ii::i \ \‘.l H lll'illltll m» i' .i \‘.(‘Hl'l‘ 4mg.
)1ll‘\ 'n‘lilih \‘i.ix |'\|lil\l'll

“\liit‘li‘l, 11'
LN. ilvrli "lll‘ll-ll i-l 'lir ('lir‘i lliil‘

lll\,|,ili74i\l',‘.ll]] ml i'ilL4lZ]«-llll~ \HI([ \'1H[‘4\
l‘I‘u]]lli"Il',l\.

Mull .i \IlHJliHll iiiiqli' in‘ liiikril \H'l'i rhr' }Iii\~ll11ll"\ lillll

‘iiriiJHll‘ um M:iv,iill', \\ll
il1~ilwv

.‘i licxiilgsiuii Ill ilii \liii':juiiiii]
ll'lt'llnliIIN \\l|ll i':I.;Iiiui:<r1 'll" ]'\ llillILlllxlllHl \I: l,‘_4 ii '
l. \Il‘l. lv\ll]l ll ll; llilfl IBM-K l|‘\‘1}1!}]l ill‘llHLI‘lFll‘. l,“'

l l'lIV' .\l1|l!]lif]lHl \ Hll .imi ~ J}! J Iw ihu ii Hil"!| .1l.l“.4i|l
ll1(‘.\v.lllll>'.lll] ll:l\illl\

\\llll,xf[‘l\ lin‘iwiiiil lllllllllllllltilllillli llil‘ I.1J\I.‘Il ‘,i1lliill\
Ill!il‘(li|l[l\ m ("fill .ij ll1<\l ll]H[)ii~,ll\, lll|\|‘|l Illilllll‘x uii
tiiiixiilt'luiliuii ml <lilliiiiliirw l‘t’lMI’Il {w i'imiuii Ail-l L.\’
liliriizilii-ii ul lli: llllll’ll'lll 14Hlx iiiiiix iii :lix ‘\ll2l";l'[l.|ll
.iiixt. li.iiri<ii|.ii.x llH' \imlmi'ii luxili» li'i 'll('.lll\l‘1h1jill
.iifc' lll‘lt‘l‘llllllillliIH‘. illhl iii \i<\.\ Ill "lll‘ l\iri.l'l4>11|'l 'lic
XILiiuniiiiil \tlllH'lltl.‘ lIiil \{lllll.!1’\illlililll\ "iVlEI‘ \u'x'.
(li'IHlH «ill All.“ l1|‘\ m il'mr' xiliim

Lupcl plinnulilt‘sl lHI\ '3'

'I lit' lJil'rl‘l iihnnuhtm illl' ilillllkll lIHHl ili< lHIH’l l’l.i:<uiii,
llllxlll iwiili n1 \lJIillJl \lll l)v-;i'i-r .‘illt‘t'l IT
lJ\'('(l lii'ii' iii gli'i‘lc'i't'nct‘ in 'llt,‘ ‘l.<i\inln l‘IHIIIlHllUH‘ u!
'l i‘iii lxlr iJF‘TT I. l)LL.(ll\l‘ Slim lxlt‘lllll i WNW ll-l‘ll ilir lt‘lIll
limiirlu [)lltlllllllll‘K ll)! .1 ililh'i'vni \r*i|L11.*iii l‘_ lll.“klll)(‘(l lH

{lii‘ [l‘lHl i>

SH xiun 3.1 \VllllJlllh iiiiil ("Iiiipiiiim i l‘lllm hint) 1""
Immwl 111i: \i‘riui'iiw ll('\(1]l)t‘(l llt‘l'l‘ 'l.mii\\'n' iilm ii

.I‘il‘llxll‘iNNl".Hl(ll1llll|iUllliulllndlt'h iliiii llHdllTV
lxncilimll‘lt'i)L1lL'l'iIIl Illt‘ l.U}J('I [)llillldlllll‘\ m \ll'\!.'1'1l)l‘ll
lumliix,

by Km [1087). (lulilrii i l(l7lll1'r’lt’l'l't‘('l [H ll]l\ wiliiciiii‘ .1\
MW Liminlu 'l'i'ni‘liyiiliuiii>liii‘x. uliiili. (In llll‘ liil<i< iii
pi-ii'nliiuii :il‘liiiin‘. lH' liiiii l\t'l(‘(l with ilii- in'i-i'luiiu
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Tablc 3 \Iim l‘lll‘ \nlL.L11h \ ‘ {70{u|:|[lL‘H_ I'.‘\\
(11 Ilw lnm‘) Itdstvx'n Km

[\‘urllu 5&t

hi1\\l".ll']lk‘¥l\

mm
(H I4'.|I|[IIi
Imilnlt‘x

Lutmiu

hlxxlllk

}.\(.Rl‘ \.\H’

E: II‘IIHH 11L:1|:{ hmxlu ILHHIIIII “MI - \hgrr .1

:\‘.<‘11§,gn‘l:|mu]l .
(‘V\v"‘yfl\ Av Ifi'N F‘x, ' ;"\r

[.wxngznlmliw x \Ilzw‘nrr FHH~ 1mm“
“71% (w A! »V a _ “v

.t-qln IHH~ -.:1

\IAEI'HIHK phmwflllr |\7

"u N “A ‘-\.‘ ”k ”‘u “4 ”v ”x "J "‘x ‘

N‘lmnul fwlflm'ir‘m
I‘\<:'J.1‘37‘1I K‘ lip-1L ; lt:,-» 1:11.9‘36‘4
xxx/Nat» ,. V‘»
ham-M l'ml]:,111um I‘5
(‘3: PAL 1W" II

In“ . ‘
Kaimmnkluita 1‘ hunnmk with im‘."“.

IJHIHEH l‘nlnmlml'w I13 nun-I \ [gm ‘1‘ I up u1

-H\ Ihlw .

\IRJLQ‘IHILE «‘7‘ 1m“ ‘ '1 mm

lHI'Hllihlil‘K Hlu' Knu‘m‘lluluml 'l‘ll invhulmy: llu'
Knlmmtl; 11ml \lvnqt'rr 'l IIHH “J. .H [IH‘ '|.m.i<r]w (mmp'A

'l'ln- um‘ [up MI MN [.mpt'l plnmulilrs hmm‘s 1h: Fumr
hmu Mix-11h“!1}):‘(llu'mhulunNIIH‘M wan HM \\£‘H|('I n sitlly
hwumlmj; Ilu' :\ma\.1 l“.l|lb.l\lln‘ll’j [11m vvmml lufumci
[)l‘ffl‘l‘l' Shm‘i 'iiz‘ In fht‘ Hm‘lla. lur' \(lHH' JULIH alum»; Illl‘
Inwll'm I‘il’l almlllch‘r. .Ilul (m- umllsgzwux \ml. lln‘
l]!l1>l]ll[ifl'\‘ u! lhv Lulu“ l’LHmu mmll «)1 XI‘II‘Illll. In I]l]\
:H'm. (hm [mm .1 .\ [H‘Hrlillq’ lillf3:“ [IIJHIJI 1.’ km |<rn§:‘.
hunuhml In 1hr Kinny; Riu'l 21ml il~ II‘iimInz} 1hr \:I>‘m

VI lH't‘t‘ 1153- clr-n-I‘Inilmlivr115 (m \pm illll‘l'M 1!:‘111 rln- ]m]n-‘
]]lllrlll‘lifl‘\‘.1\[1h‘HUIIIIHIIlLl‘ilH'élL“.i\'l‘(llll§1.“l|‘[l| lt‘H‘Hhx
{If} I') t “J. I.) l I “,4. IFLJ ! H 1,\|:1. iv [.xmn‘]
A\IU{(H(‘ xlilHI‘IH'.

Hu' Impl‘l I’llnnnlmw um 111mrnlm‘mznhlx'cm Ilu‘ 5.11117
tn ’LIMIIH mm HI lllz' [.1Ll1li‘]i.lkfl\(>\\.l \.,!H‘ \
(Ith '2] .'.‘5 ‘ I‘i: I) ‘37 r);‘;r\‘\‘l)lllHt)»l|)|H‘|‘11£1])1(‘”IUIHIHIL‘V
i9 tlr‘mtrnstlllhlv JL'JillSl |l1|rm

linltlx'n I 1"}:1’5]
[H111].J})l_\'H\¢‘]'lil'1|}t‘lulpl‘l[)llullnlllt'fl.‘ hm-n‘n-I \HHiums

.muinminml Ihul Ilu- K:1I<mmL IIIHkmm»

[pvnmml mmmunhLaliun] n'nmiclvw HIM u]: tlav mm :H
shh‘ vht-H' \\(‘\H1('IIH' ni H 11).:n lllHmmilx uhvn'
I\r‘[llll]l|i\l]|11\‘rtl\[[‘il‘wT]?ll])$4'l[ll)ll[llll)(‘54|1‘-\.

'lln- Im:lx'xphwlmliwx _ll~.‘ Mwm lh'Hm rlmL m !|u
[.‘Hht‘ri‘llm-xmm \I:H<\‘: Ihm' thin sunlinvsu'ti, “mulls
‘I‘IngtlHu'i‘ .,1I1c|[lwt|)p<al1 [.11 rhrwmliah‘ul l]1l‘.'\!ll“l§él
l'l111}3;1_\'1m‘m‘ [:imhml Ill” |1\' ml‘x'lup uf Ilu‘ Imunnl
\nlumitx .LIM Ihr Rllmmmi (it'vmlv plunw]:l<-~.. In xln
.il‘l‘.1 m HH- mu‘lh Hm mi mllmi flu‘} Hwkm‘. m mt:
731M“.

VI‘II" [J‘V‘ljt'l lil\.l\: H]( HI4I|HI\ HIHIl‘.[1h\'lH‘3liH‘\ .IH‘]

phunulirwx. .Illhmwl rlnm‘ I» .I Luxgr‘ hum .III.I|t‘}II)l‘
1::I1:gv.11ilmm llmllylt‘fi. .»\! lHtV'r‘(llflllltlt'wlht'\ lil\l'|1>|)£4
“lurr \x‘vmlu‘r'ml rrmL hm m 1hr rhw \uIHM' Tllt‘x AH“
ctnlll‘llHUIIJ1(‘Il1li\]lIJI'H\\'HL]<\t[l \Lnnixh,

l‘ht' aunt‘m] IIIJIHJIUIIHI‘, nl Aphnllillx‘, Mrhm t'ix'xihx
gum“ :_-,1""v‘1;1\;l.\ is \u.*[\ unilurm in 1114 [NV]: {lam my. 5w
\}).H‘wt|\ [Impln’lim in ,Hml‘fluu‘lmtg hill mllmm lymmi
IH H" |I("[)h[‘|‘lll1’v

'l‘hr Imlu‘l plumnlilm (lil'lm lmm |!|l‘RIHHUIHVi(1Il‘ll|)
\IJIEQIIHIH m Vln‘ ‘IhH‘HIl‘ (If Hinu HI' “mull-d \'.'Hl<‘l,ir'\
\\‘]lL‘ll‘.L\ ~I.1<l| l‘umuw .m‘ \ln‘Lilh lu) [1H3 I.rwiu]u
phnnnlin'x Hf rht' l‘clmki |’|.Ht‘;m(\r‘r1inn5-11-

'2 h

In Jmntl ‘3’“ inn-n Vhr phrwllwlw \ Hm l4}11h¢‘11\|‘H/'~ .mi
!l.flli\|l‘h_1H‘EIWH'JI ~11r|i141.135>l3| NAIR L‘Il I‘II wn. JIM
rmmwr hr xiiwnpgnMw-i m,“ma-~:-u]m.:H\, [mlm \‘nv
Hm mumpx [hm 11mm” 1-Ivu11~1~[wl ',i;|n3'. ]V.KEI-\(‘{1[«1|El\
wt IIHMJII !t|<l\p.t| WU]; IJHCfH‘Hhé'lNUl“-"7\ HIKIH I];
;-.‘i/>Imt-mh\1i. aw‘I'w M1 .1].HET:’J:H,.LN‘, [vultu- Tvmv
rHlLlHFV‘IIMHHI JIHIIIEJ‘HVH". \|L' I“ ‘AHI‘J‘I‘ "\‘wl\]:Hll‘

MitiAl‘ nlw» .u-mqnmm. ‘Iff‘w'dwmllv .ml II Mllh‘
\\l]l‘lt11\ Hmhwtw 11:12" IIHLI MI IIH lupin-Ilium lill'

11hwm>1iwm IJIJ‘IC ll]) H1 I)~I 1H ' 41lH. AHKl ‘1\: Int“! lH‘t If

mlml kmaphmiu . JIMI‘ Hr ‘lml x-: mm. x 1m» .Muuui ml
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x I! ilm'a , H‘WK’MJHI§_1l'r‘1| illumin' I11 ‘ld‘llk 21"t
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dwl $51 {lHLhI}‘1]HT;‘>\.1II|I,\l|JIlli";“,fll\l \[z'r‘tllmf
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Plate 7 'l‘lmmsun‘s Falls Ell Nyahururu

Plate 8 Landsat image
(79' Lake Bnguria and [hf
fort-Sivd lV'IuI‘Immfl
Escarpnu‘m: parallel
(‘1712‘vi1inczu' faults flank lht‘
Solui grahvn in [h(‘ south
Contra — grid faulting
SOuLh-wrst (if the [21kt



Plate 9 Landsat imaqv nf 1hr ()l
PciL-Lu art-:1. [iminmi by tho uppm‘
Fwas‘u Ng'iru NUIE’ lht’ 1C7“?
trrnding Swvm \a‘a Farm
linuuncnl im [he custom half nf
1}“: {rump

Plate 10 Murgnmul {mm (In:
(£131

Plate 11 Geysvr um lht’ wrsl
shm'v of Lake Bugoria. with (ht?
Hanningmn limurpmem bchind
the lukc
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I’III'IIIII Iym III':IIIIII'IIIIII'IIN‘. HI‘JIIII‘IIHI‘ :IIIII IJIIIIIll' III;I\
Ilt‘ .IIIIIIIIIuIII: IIII' I'IIIIIIII'II Lulu I[|;|\’ IIII(‘IIIIlIl‘ \\III] IIII\\
IIAIJIIII‘fl .IIIII LIIIIM'I IJIIHHIIIIII‘N \\iIII \‘H’II’KIFVI‘IIIIN'II
\IILIIIIII.IIIIIII.

3.1 LA'I‘I“. MIOCENIC PHONOLI'HC
'l‘RACHY'I'l‘lS AND BASAIXI'S

(II-II.IIII \I'IIIII'III I'N III‘IIIIIIIIIIIIIII II’III II} I(‘\ .IIIII HLJIMII'IIIHIIII‘
ILIxIIIIx <ll'l‘ IIINIIIIII'II III‘II‘ IIIgI'IIII‘I IIH IIII'\ >II.III,‘ SIIIIII'
I'IIIIIIIIIIII II‘IIIIIH'SI [IIII'III'IIIIlI'h III‘IIIIgIgIIIIIII :NIHlIIdIIIV
IIIHI IIIHIIIIII'I‘II)I(‘ HI'IIIIQI'IIIIIIII pIIHiIIIIIIs: IlII-y II\I‘I'III> ImII
IIIIsl [IIIII‘ IIII‘ RIIIIIIIIIIII (II'IJIll) IJIIHIIHIIIIN iII IIII' I.IIII\II)I.I
.III'.I. :IIIII .II'I' .III I'RSI'IIIIHIIV IIIIL' I\lIlJl‘('IIl‘ III :Iggtx

I’I‘II\.I\‘IIIII.III} II'II‘3 IlIIIIIll I)I‘ Il“\l}.{ll.ll(‘ll .Is‘ IIII‘ ‘I.IIII.IIC
q‘IIIII[I_ .I .‘IIIIHII\'I\III[I [II] III. \IIII IIJIII ILIIIIIII 2 IIlIIIIIIIIILL I(l

I\‘IH}1.lIICI(llIillfllhlIIIIIITAlII
'I IH‘ <‘\\'I'lIII21I M‘IIHI‘III I \' .III' .lN IUIIl)\\\;

I I..III(I])III I".~<,IIIIIIII'III
IjiIIIII'I I-.I~II'III I‘III H‘IIIIIIIIII‘I Ifi I.|‘\1III\\\IIJ]I'\ JIIIIIIIIIIIIII IlIlK'IH'II‘N,
2 ( I'III:':II IIIIIIIIIIIII IjI..II'I;II\' SI'III‘III‘Ir SIIIIII II.IIII\:I‘\,

3 IJ'IIHIH I’I.III*.III [I|)\IHIII [IIIIIIIIIIIIIw
I IIIIIIIL‘ IIIIUHUIIIEW

I1 \IIIIIIIM-w‘. I.:III\IIII.I IIIIIII‘IxIIIIK I-IIIL pIIIIIIIIIIIIw .IIIII
RIIIIIIIIIIII IIIII \I IIIxIIII»

5 \IIIIIIII'III IIIII'xlllIJ I’m) KIWI Ild‘IlII\

'l‘asinlfl mnk phonolitic trachylcs I‘I I'I'vl, l l‘I

(IIIIIIIIIN I 197] I I'I‘IIIazIIIxI'II IIH' Il/II/I‘III‘I'U" I~II I I‘III‘IIIIIIIIIII
. III I I'UI kII', 197W, In

.I \I‘qIII‘IlI I' III III\ l'I‘\l,' L'.\ll lix’I'x, IIIIIII'I\IIIIImII'II II:II II\'I('\
'III.\I mum IIIIIIIIIIIIIII II'III II\'II’, (,32

IJHIIIHIIIIIIIIIII'1. \\IIIIII I'I'sI IIIIIIIIIIIII'IIIIII)I_\' IIII IIIIII'I'
XIIIIII'I‘II‘ I).l\dl1\ IIIIII ]JI1III]KII1[L‘\ in II I)|‘l[ LXIL’IIIIIIH; IIII'
‘III kIII IIIIIIIQ IIII' I..Iik1III.I I:.\(.1I'I>IIII'III, \(IHIII Ir'fIIH lIIl‘ llIII
IIEIIIH'(I >I.I,~IIII\\\IIIII\. I‘TVIIII I.I~IIII\'\\.IIII{ !\ |III.III-II III
(IR IIIJT IIE‘I‘IJ‘I IIII SI'II'I'I 1H3] I\I_'I‘II'\IIIII. 1:3(IIIIIII
IIIIHIQJJIJIIII \I'lll'\ Y7f'II II)()S_ I‘VIT'II,

I‘II IIII' IIIII III. (l;II'III'_\' I 1‘97! I :IIw (It’\l I'IIII-II :1 \IIIIIII (IUI
I'I'III'I III IIII' "I IINII\\\IUI IIIIIIIIIIIIIII II.IIII\!I«' III IIIE' IgIIIuI-
III III: (II '\II1I)('I RI‘II‘I' .‘II I ,IIIW III '1' ‘HI :1 \I

,'\II( .III I I‘NII—‘I llIIIUI IIII'H' II'.II II_\IiI t‘\IIll\I\L'\ IIII [IIIII
I)|\ '\\‘.1\;I}.3‘(‘\‘, ‘( )I \IIIIJI I' .IIIII IllIllllIII PI‘IHHIIIIH‘ IIII\\~.I
.llHI IIIIIIIIII‘II {I’II'III \\III1I]I IlII; RIIIIIIII'IIII (II'IIIIII
IIIIHIHIIIIIN. IIII! Ll(‘]II.H<£1I(‘(I \I-IIIII'IIII-Iy IIII IIIx I,I;"VII'|III
L1I‘IIIIIQII .lI IIIIIP.

[)1] III“ I
IiIIIx‘ llHl]!I(IIJIIl'\ IIII II]|\ IIIIII II.I\'I- IN‘I‘II INII‘IJIK‘tl III [III‘

)IIIIIIII IIIJII.1(lIIll]I>J1II\IIl‘_{ IIIIN I'I‘IJIII'I (Il'll’

\IHIII) III IIilIIllIIl‘ II ‘III‘ H: II|\ [IlIIIIIHHL‘ IIIII IlIII‘ IIIIIII-wI;
l,‘.\ll‘IlI.l \I‘llllrtl IIx I.II A III" \IJI'IIIIIIII‘I I'III'I‘\I.1]IIIII'II‘
Illlilt'l ILNII III IIII- \\II\I|‘1““ I\’I\'I'1 1H III.II IIIIJII IIII' II;—
IlIllllIII IIImx III ,\II( .III I'I‘III'I'. I) XVII III; 'II_ II.I\I' III'I'II Ill‘
llll(l1'IIIl1'l<'_ II('\I!_“IIIII((IIJ\ I III\IIII“.

I III IIIIIII.I!IIIII II~III'\I I'IIII‘IIIM, (I11IIIII1\I[I(IIllI('\ RIIIIIII-

\IIIIIIIIIIII IIIIMIIINI, IIIIII
IIIIIIIIIIIIIII I|.J1II‘I'Il‘ IIIm'x .mII [IIII\ III'II' I\I]I\(I‘_t(‘1 [ldlll’
IIIHIIII‘ III.IIII l,\IIll\I\l‘\ IIIII

_\'I(‘\‘I IIJMI ]IIII'II\ IlIIIIitl’IIIIK ]_I.II\IIIIIII \(‘IIIHl(‘IlI\ II\.III
lllllIlI III'lI.

'I‘III- II';I('I)\'II"~' \.II'\' III TIII1I{I11'\\ III) III gIIIIIIII I'IIIIII IiII
IIH‘ ()I :\IIIIII-I LIIII'QI‘I, III IIII (\IIIIIIIII4‘1II I)I‘I\\I'I'II Inlk"
I’IIIIuII'ILI .IIIII IIII' \\]Isrqw \.IIII\ IIIM‘ IIII'H III: IIIILINI‘I.
IIIIIIIII'IHIIQ IIII III I'I'I'I- \( IJIUIIII' IIII\\\: IISIIIIII\ II(I\\\ II'I'
JIIIIIIllL' IInIIIsI IImIIIw I'I'.IIIIII\ III IIII' \IIIIxIInIIIIIL l‘hll‘
III IIIIJIIV El‘IIIIl‘II III IIII‘ I‘\I\II]IL‘ lIllII' I’\(Ill‘|)
IIII'IIIs (IIIlllg‘I'\ III lllIlIxII(‘>‘- (III IIIIMIIY I‘I‘IIIIIIII III III!‘
HIIEII'II\IIIL“ IIIIIIIagl'IIIIIIjIj I,(}IIIIIIII\ I'ITTI II\I]\!I'II(|('(I
ixIIIIzIII'Is IIII lIIt‘ "IIIxIIIIuIIII IIIIIII§.II"I III IJIIII I‘I‘IIIII'II III
IJIIHI ;I>III\\\IIII H‘III‘I I‘I IH‘ I'\II]3I111I.lI ~I-IIIIIIIJIII~ ‘I'III‘I III) III
'IIIIII III III Ixfll‘\\

‘I \\II .Iul‘ III II‘IIIIIIIIIIIIIIH IIIIIII IIII‘ IJIIIIIIIIIIIIK [IIIIII_\II'\
.II'I‘ IIIIIIII'II Il\' ('IIIIIII'IIIIII .IIIII 2)I‘“‘I\ IIUTHI II~ II.II+II.LI
:IIIII h : [If \I:I I LUV Him I III I ()II Illt‘ l).1\I\IIl IIII' III'\'[
II.III' (IJIIIH‘I II‘ITJI ~III::;I'~I~ II IIIIII-LIIIIIII \\IIII Illl’
I\;III.II'IIII IIIIII‘I‘»II‘\ I\\III~II. illl'llI IIII IIII \\I \I \IIII' III‘IIII‘
RIII \ LIIIIII, II.I‘.I*<I III T,II.‘\I.II

'I‘III‘ ‘IVIINIIII\'\\IIIII\ I.I\II> Il‘xl IIHIIIIIIIIIIIIIII)I\ IIII (IIIII‘H‘III
IIIL‘IIII)[‘I'\ III II‘II‘ XIIIIII'IIIIII IIII~IIII> .IIIII IIIl‘ RIIIIIIIIIIII
(VIIIIIIII IIIIHIIIIIII’I\, 'I‘III' IlIJlII\'|I' IIII\\\ \\l'l'<‘ lhIHkI‘cl up
IIIJVIIIIHI IIIIIIIIIIII‘III IIHIII \(.|III~ iII [IIl‘ lIILIk’I \IIIIII'III-
\IIIIHIIII \, \\III'II 'Ill‘w' I.IlII|\ m [1' II‘IIIH‘IIIIII-II 'IIIc mm”
III IIIIIIIIII' \\<‘)I‘ It'll IIII IIIIIII‘» III III«' "\l.ll])lllL'lII\ XII
IIII\\.\ .llt‘ III'I‘H‘IWI‘II l'IINI III IIII ()I -\I.II)I'I RIU'I’.
lIII*\1IIII;IIII\ IIl‘l.1ll\l' III IIII' II.II'I'III I-I IIIII~I\ I'\II‘IIII1]IL:

NIHIII IIIIIII IIII' ,\':1I'II*~I’III I \l.III)llll‘[1|.
(Il.I|.1IIl‘|I\II[.III\' Illl‘ II'IIII'nII'x Ill'i' })I|.I]]l‘[|[II_ .IIIII

IIMIII; IIHIIIII} \\IllI .I IIIQII IIIIIIIIIIIIIIII (II [)II]!)II}I'IIH
mIIIIIIIII‘. IJIII III III!’ ('.1\I IIII‘H .II(‘ IIIIII I'IIll\ III I](IH*II\‘\III‘
III‘I‘I-II rll’ll‘VIIt IIZIlI|\Il" I'IIIIIIIIIII .,IugII'uIIII‘> III .lI’QIIIlH'.
III’I'II‘JIIIJIIII‘ .IIIrI k.II.IIIIIIII'iII- IIIIIII III IIII' uI'IIIIIIIIIII.I<\'.
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Slillll‘llllll'N\\'llllLllllr‘ll'll(Illlll'kllillllk'|)llL‘ll1](‘Lll]LlllllL‘ISIllllll
Elllilli l|('t

()tlit'i' lJill‘lllFtl llmu Williiti Iht- 'l'iwiiilux‘ziiilx’ \z-rliti-iiii‘
(iiiimiii [ill\lllt'. \lllllll'tll‘iil illJ‘Ll‘llt' gaiitl .ll)llli(l£1ll[ lil.i§;itr
thist' l:illi\ ljlr'ilH'JtlUIill"l)\'l[1\\lllll‘:|.

s\t [lit' iiut‘thz‘i‘ii t'iirl [ll (ht' tll,ll(‘l'(l])‘ (igii‘nt‘y (li-svt‘ilivtl
lllt Iiiitliu L1H l‘tl.ll'\L"|('.\|HI‘L‘Kl‘ \\l[l] L:J<illlltl!ll.1\3
mititliiit‘ l.tf|i.< \liim'iiiiz fillilllit’rl (‘XlilNIltllL l'ill'f‘ Hlllr
|){Ill\lll[l\ [llillt'N‘ (ll :ll'lH‘llHtlllllL‘, ‘AUHl’tl :Ll'gll'llil‘filllqlli‘ 11L:-
Lil't‘L‘dllUH‘. lic‘lliilllllnllt'tlllill'lll'glllilllll‘, Elllll lllll il‘ilPllill

f‘lllir’rlt'dl .\‘<|[l(|ll[(‘ iiiii i'tiiilit'iitit‘iysts.
(iiil'l'illis [l‘fii] tiitiwitlt‘t‘i‘tl llléll lllI‘ il‘.ixiiil\’\\-:itil< [I'Zit’ll-

_\'t<\< \wn‘ ptixxilily l‘Vll‘lllll‘tl l‘iciiii t i‘t’iti‘z‘s in thr' iii‘ini (il'thv
lliiiiiiiiitzttiii I‘lstill‘llllll‘nl, l.l', l)('l\\‘l't‘ll l..ll\l'P)!)L‘1'(Jl‘l.'1illl(l
Ilit- \VJHV‘J‘UN RlW't'. (I.ti‘ni‘y (1‘47 ji N|)<‘(‘lll£l[(‘<l, (in [lM'
l'iiiaix tiliitisxililis L’(|lll\ :tli'iir (‘ with lllL' Kulmi iii‘t tiiin ll_\‘|l'H
lH tlii‘ \\L‘.\‘t (ill llH' t'lll llléll llH' H'qlu‘llt'l' tiiiglil lt;t\'t‘

tii'iqiiiiitiitl l'i‘iiiii tl'it- lnial. i'i‘uinii tilitlit‘ l\ll1if(‘l]l‘ t‘ill Iltl\\
tilJ\l Ull‘tl liy \tlll]]_L"t,'l' \lil‘ unit 5. Illlll‘h‘t' Imi Migutwiiciiis :ii‘t-
iiiii ll('{ t-xwt'ih' ('Hlll l'dllll'llll'V

Sipili truchytt-s t"| tint“)

.c\\' .i ['t‘HLlll til iintgstiuuliiziw in Ilii: (,(lI'Lll lflil-{iphl
lllillt'tlll lli’ixinw iiiitl 'li'intit‘i’lm’ {19131}! {ll‘rxt'l'llfl’tl what
thi‘) Lillll‘ll tlit" ‘L.:|J|M‘l' Luut (:i‘iititi‘ til llic: 'Rtiiiittitiii
ll)lll)ll(|ll[(‘.\‘] Si‘lll‘x‘ iii Ii‘i'tiis Ul tlii' hillimitii; \(‘tllH'lH't'I
‘i l).|\.lll\
’ l.iti'i:tk tilitiriolitt‘ ii'.itli\'it‘s.
l l’hriiitililrw‘ 'rllill l)il~}lll\

'l'lit‘ ‘l.lll‘lill{~ 5‘.{|tll“li \VLIH l)L‘lll‘\’l‘ll [H lit: :t‘lill‘L’L'l til]

llH' liill ()l Utility“ l.tiliii]i l()ll(‘|ll [HR 'lli'li‘i [llif-lgi
KIM lilll [I‘llfi] i‘t’li’i’i‘t'tl [ht‘ Hiliili llti. (‘Sxi‘iitiully ll]l‘

<.iiiit' iilitiiitilitit‘ llill‘li\'l('\" [1) ii \lJlHll\‘l\ltIll Lll tltt'
Ritiiitii'ttti |’litiii<ilit:~\, On his li.ll.).r’illlll) gt’tiltigitxil mat.)
lhx'y\\t‘it*ciiti-}1<iii.\i-il;i.\ iliI‘Jil'liilt‘S(Slpllll.dl‘ll‘l t1\lltlllllll
.iI HR ll‘lli ll‘llll. (I:iiitt'_\’ Ij [973) \\'21.\' (lisptIRt‘tl‘ tin llh'
liitxis til'i't't lLllll |)L‘ll'(i§41£l|)lil(' [L‘Xllll'llh hsnttiit'a ll) t lil'l't‘llllt‘
ilit-si‘ lil\ ;i,\ \\ llll IlH' 'l ElSlHlx‘Vfllllh’ tilitiiitilitit‘ ti'm litiit's‘. ( )it
ll)“ l".s\(,}l\'U Hlkll'Ji 'l'i'itt'Lli- {1937i IL‘lLllllL'Kl [llL‘ tittiiit“
Hipili ll I‘itt'lnlt' [L1,]: (Viliill'filt‘V (Vllrlllil‘i llllll()\\X \ltfliillis
tlt‘liiiitiiiri til [lil‘ Hilll‘ litii [illlt't'S [lit‘lli ciiiisitlv lllt‘
lx'tiiiitiitiii (li'iiiii'i.

'lyllt‘ Sipili ll‘ili'llVH‘S £1l'l' ])l.'J('<‘(l ]Jititiiiti<‘till\' iii [lH'
H'llll'l' til'iht- lj'J‘il'I HUI! tgtitiltiii‘itinl ll‘l'lll‘ Ilnth‘l‘lnln In; aiiirl
\Ll!‘t'iill11(lt‘(l |i\, [llL' lititit'i' Rtiititil'titi l’litiiiulitt's (tin--
i,l<iiiiiii:tiiil\‘ Hl‘ \l.‘ii'iti.‘iiit‘| titii']. Vl‘lH‘V illt‘ lititititlt':l liy :in

t-i'tmiiiiitil «M’sii’tiiiiwtii ll'l m l‘illll Iiit;‘li~ [)I‘lnlllfll‘nl iii'i
iii‘i'iiil liliiittim’itplix eiml (utsily llLll,l’ill)ll,' (in this gititiiiil.

'l livy t'tllhlm‘l l'il [it‘l'illlx'lllllfl‘ tt‘;i<'lit-\ illlll lI'iH l|§lll‘ tiillk‘
\\l]l[ll lcilllillll :iiiitliiti) luttilly (l [litrii‘ liziw iii thv
Rllllllll'llll .ll‘l'il). rlllil \\l]l[ll li\('l'llt' llH‘ Plltlllflllll'H til lllt'
Rtttiitiitiii (.il'HLlP. il'lil‘} ;ii‘t' l)(‘lll‘\'t‘(l tn l1.]\'(‘ :i liit‘iil
\Ullt‘H' \\lllllll Illl'll [Iléllli iititti‘iip tin-(i in :m (,‘['()(,lljt,l
\'t'Hll-l, whitli I]1£l_\'l)t‘ill ()l l)tiiii_\'ii liiihiiti, 11> xiiugt‘xlml
liy l’n lNIliU iiiitl illtfllllJL‘llt‘V t 11!!) l ], lJLll lllt’l l‘ may l)(‘ (lll'll‘l'
\'('Ill\. l\(l titlit‘t' Kl‘tllll‘llll‘ (i\l‘[ll(‘\ tlti' Sipili Ti‘m‘livlt'x.
litil llll‘ll llhlxllllllllllllhl'x'lltfhfi'llllllt't(‘])l!'(‘1ilill’l1‘It‘ll‘ilt‘lll~
iiiii~it iitiiii‘tmc h [Ill] iii.

l'hi‘ ll'i]<’l'l-\1(‘\ :ii‘r- Illt‘(lll|l]1 light igrtiy iii tittliitii‘. liiit
littii\iii>‘li iii'l‘y iii‘ tiliu' PUT} iii pl;i<‘t‘~.. In llH‘ livhl tliL‘y :LH‘
itiiiiiiiiiiih‘ thinly l)£]]1{l(‘[l :tiitl lin‘s‘ili‘ with glistc‘tiiiitz Slll"
hit mi [lLll‘ [U tiligitt-[l lisltlxpiii' iiiiLiitliilitninti'ystu. 'l hm iii't'
HHIN‘IlV liltit'lx'y‘ lilll Illl' litt'ttiult'tl itt [ml‘lt

l'hvt l‘HIllillll ~ii :1111'I‘t‘tl l'l'lllfiliill‘ [Illt‘nlitl‘ySIN‘ (‘iil‘
Sillllllllll' [)l' iiiiiii'ilitit‘lziw up It) (i tiiiiii .‘iiitl iiiit'i'ti»
tilit‘tiiit'i'ysix Ell uziiiitlitir', IIJHLl‘IH‘Illf' illlrl liivnlitit Hll\l]]l'
St‘t in .i ql‘tilllfilltlllxfi Hl‘ lli,i\iii1i;ill_\‘ :ilifznt‘tl mnitlim‘ liiths,

3 ‘1

()tlit'i' :[llllllltllllil\\ Hillit’falx int ltiilr l)i1ililr’_ litii'iililvnilr~
lxillill)litil'll(‘. (l)\\\llllli ill'ulllllt"ilUL"ll(' .IllKl ll})§l(lll(’\t

x\ti.ili'i|t' \\,‘IH \('(‘]] in lllt' i;1'ui1iitltii;i\<nl tun \‘IN‘t'llIlt‘lh
l‘i'ui'i'i iii-.Ii tn tlii' lfildxl' til lllL' unit (:liiuxlm l,1|[1,\l(ll,'1\ llitsiii
til lit' lIHIJ illJEl\H(l£1lllll].31.‘ltlll\'tllllll.'lldLll}l<.‘.\ \\l1ll.llltl;l§
l)<‘ llH .ill\ sliglillx' lllltlt‘lfiiillll’illt‘tl dill] hi'iiw [l'll11<‘<l
(IHJlll itrvtixii Inn‘s i'nlhvr lllvlll llllHIllIlllll iitu li_\ ll‘\.

'l‘lit‘ Sitiili [I'.l('ll\‘lt'\ (l\'L'l'llL' llll' Riiimiiiiti (iI'UlJI), .ititl
.it U1]!‘l1i(’£lll1}’((il( Jfl‘i] H-l‘l‘li ti'm hytv ii\‘l‘l’llt‘\ l‘r’tlflt‘lh‘fl
iiiwlilli hittitltiwi'd litVii \\l]lLll l5 pililiiilily llll‘ \‘L'Jlllt’lt’tl
trili [Jl [lll‘ Rllllllli'llll (ii‘titni lil]lil]|lllll’\.

Althiitiqli tlitjiv ill‘l‘ llllplllléllll pvti‘iilouitiil tlillvi'tiiu'.\
l)('l\‘\t'l‘]) llH' Siiiili ll'.l(ll\l(‘\ illltl llH‘ tiiitli'i'li'iiia.r [)llfllitl-
litvx. S11: h fix tl'it' {klhl‘HH‘ til iii-[)l'irlii'ir 4lllll [Ill‘ ‘IlDLllldLlllLii‘
(ll-tipllqllt' lIHH llll]]L'I'£ll\ ll] llll' ltii'tiit't‘. \UHH' ~iinil;itilii'\
l‘\l\l. l‘tit’ instant ('. \(iflil Jlln])l]ll)lilf‘> .‘ll't' I utniiiiiii [U liiiitlt.
ll i\1l'iuii5;l'it tli.it llH‘V iii.i\ l)t‘ pait ul .1\lllLilljLllllL‘Il,’l1[l.l-
iititi \('(|lJl‘ll(l‘. .‘Hltl Ilit'il (‘llllilltllh tii.i\' I]!!! lit' nith‘ly
N']].lli1l(‘lllllllllll‘, Il‘lit‘jvl]].~1}‘l'(‘]tt't'\t‘flliiliilt‘Inwl-(dlilt’l'll
Hutu: iii llIL‘ L‘\'1Jlllll1)]l lll llH‘ |)l.lll‘£l\1 ])llllI](illlt‘ \llll‘ltl
i’\\'i||i:iiii.\ :iiitl (rillillnllilll, lLli‘ltii. 'I ll!‘ 'llixiiikwgitik tiliniinr
lillt Tl}lll1_\'lf’\(l;llt‘(lHT,l3.7l\ltlin\llt‘tiiIlI])ElI‘l\ti11il)Lll[llL‘V
.ti‘t' [[lllLlI \ciiiiiuixt' [lltlll lllt Riiiiiititiii (.intiti ul‘ 14H) in
ll.7\lii Bl). :Hitl lllil l’lititt'lit' llltt' l'litit’rnt‘ Klitit't‘iit'

liltllllflill_\ l\]1lélit‘llill rill Xl.il$l’l:i§ lltiilaiitl (mil Ulllt,‘l.\,
llM’Ql.

l.(l7~i()lli pltnnnlilex lTliI\ pki'l

N'litulxliktuti(19'1“) Ililllhjtllllt’\L‘}ill(lllLilllt'~ ttltn’i' Ll M’I‘lt'\ (ll
Iliiii l;i\.i ll1)\\\ t'\])l)\l'll iii llH‘ (llllh :H l.ti~itilti tili Drum-4‘
Slit-vi 27. ii: tlu- Hiil‘Ll‘l ml tlii~ iil‘ipia (in-u (‘Hi iil'li
ll'liil N). ll('l‘t'})lil'lt’tlll1£lllil(‘\ (lllltI'UP'IllllllltllliUl‘llE‘l.
\‘slill ‘niisl’iiii'pst‘]i:ti'titiiin' lI'IIlIIIlH’ Rllllllll'llll])l‘|(jm(ill1()<2
llll‘ l.lll(,]' \\L’I(‘ titit tli,'iiiiii'tiiti‘t,l .15 \l‘pLUdlL‘ l'iiiiii lllt'
l.l).\l(]l1> tilioiitiliti's (11] his i't't lilllllll\>illl( t' timl).

'lilii' hilltiwiiii; (imitation ix ])L‘1'll1](‘llli iilllL' tltiiiiiiiniit
i‘tit'lxs .ii'i- (l‘ii‘lt gi‘m l'issili‘ tilitititilitt'.\. ('lllil‘l lllitl'
])HI‘I)li-\’l'llll'ti!‘\‘\'lll1Stéllh‘l'l‘llillltll'llhlllilfi’}]llt’fltlll‘\'\'l\ll,‘\\
llléll] liinii hint} it. ‘l'lit \\'l1(ilk‘ writ a i'uulls lllt' Ililltlllr
klill.< hulls tilitiiitiliicw til' Tllf' >(i’llIl1>\\t‘\l’ pzit‘t (ll thr gin-it,
untl Il]d\ l)<,' Illk‘ \ittiit‘ qtfi‘

()n ”f‘tfl'f‘t‘ Shi’t’t 17 Kt’}' t 1987) iiigiiitit-(I Illl'M‘ Illllilll)’
lllk‘\ £15 Mlllll'ult‘ li'mii tlit: Lupt't Plllilltllllt‘\ l('l(‘\( i‘ilim‘l :1.\'
(hr ],(i,\ll)lll l)ili’ll\‘])l|()l]tilll(‘\ In (iiiltlvn. l‘li'81,.iii(lli'tiiii
tht' Rtiiiiiii'iiti (Ji'iittp lilintiulilmjii'r wt lltit lilihlll l ll’l‘lhll
hilltitl Ili.l! KtW'h Ulltt‘i‘tip til lllL‘ l.u.\ililti ]iilititi(ilillj‘\ l‘\*
tmitlr'tl llI llH‘ mtitli ll) ll]('lll(l(' iiimi iil‘ lllt' lirii’tiki
[LL-inglii‘i l’lritin‘iii JFK“! i-zixl til tht‘ '\lll£l§<i l'ix‘tui'pmvnt.
\\l)l(l| \\:i\ iiit-iiiitiiit-tl lit' Slimklt'tnii ;1\ 'thi' l)(‘5l .\l,‘LlltIH
tn’l‘ Rlllnlll'llll tihimnliimi within “11' .ll‘l'il-

'l‘lit‘ iiiiit Mil) Ul Lusitilu tiiliunnlitm t} pitgilh lizix thitkct
mil llllfl\‘t'Ql‘IlilltiH('11\(‘I'\'lll£l]l tlic'tli'it‘t'di‘tnisiti [lll‘ tilt m
[l)(‘ \xt->t_ (7)“ .H‘I'lill Pl]llltit_{l'.’i])l]\ [lif’ \ITlHHTh lt’lI‘r' :mcl
titiiliii‘iii (Lilli ltllh‘ iIH‘ l li:ii;u 1(‘l'lillL. tilm, puilitultith uti
[ltt' l‘cit'tiki l'lnlt'uu [Plilll‘ hi. tltt'H' i\ ;1 lim‘ \i'qtli'tit't' (il

l.’l\‘.l ll[1\\ L‘M,Ell']i)]]ll:‘1]l.\ climctglrtl l)_\ 1hr l1K’;1(l\\4l[(‘I‘\' ul'tht'
linkin‘t‘ Nillillxi \iliit’li iHIIhIl’l a ])(‘l'l(‘(l ‘llllill'i (‘llt‘L‘l I!)
Ilil‘ lfiiitlxt .lpt’ (luv [(I the regular <ti';itili(';ttimi Ill llll‘ ”HHR‘
('iiiiti'nstitig \xitli lllt' iiitit‘t' liiitiiimitk\ :l\p(‘(l (”I [lit (int-
(I'IJITM (Jl thi’ \lithllr HINl Lippt‘l' Rninui'titi [)l]<HHIllI(‘\ [(l
lli<' Sillllllt

l\'t"_\' (1987) i‘t'ltii’s It) ilit‘ Ngt'tt‘ni [)l'l't l])ll(' lii'ltm
]J(’.\i‘J]lJi[H‘\11‘ll>1ll(‘I\Vl-)(A.\‘LIL-ljt’11- llc,‘ it:l<,‘iitili<)rl 18 [lows in
£1 \t‘i'titill \Hliiin iil iilflilll lilll] int

011 l,)(‘f_fl‘(‘(‘ Slit't‘l 133 ll'H‘ litll'tlkl I’liitmin i\'l)llllT1]l)Ul'£l
Nt‘l‘llt'lll‘l‘ til liu‘ llmx‘ {‘Nl'tllplllt'lilh, tip tn Lillllm iii
iliit’ktirxs. 'l'lit‘ tititit‘i'iiinst Ill)“ [)\('['\lt‘])\ lllt‘ iiiirli‘i'lyiiig’



lluwsIIIIlIr‘\IILIIlI. LIIIL'l l1]>'l,‘llll(‘]1l'l' IIIIIlII'Ul KI-iII l.()N¢'l£l
\iillrs} l'I'IIIII SIIkIIIn l.cIl \liIIIIIIII‘, iI [1‘l HIII‘I'I'ssivvly rm
[lll‘ IIIJH'VI‘ .IIIIl \lirlillv {IIIHH‘I' l‘l\\Il\IJ NIIIIIRI |IlIIIII<IliIIw
(Il' [l'll‘ RIIIIILIILIII NL'qllL‘llH‘,

l'lII' [AUBlUlll ]]l|HllUllll‘>‘ lli‘;ll'l}‘ pmt’tlmt- llII‘ .\ll(l(ll<‘
RIIIIIIII'IIIi IIlIIIIIIIliIvs, \I’lIiIlI ll'll‘-\ (JVL'lhlL‘pI as IlIm illt‘
IIIII (I\’(‘t'l£ll|l lJI' dIIIIllII'I' IIIIIi-Il I'cIlmrIiI \I-IIIII'III'I' iII IIIis
:II'I‘u, iI [‘JIH IIIIlI' ln- :NNIIHH‘fl IlIIII IlII'I' 21H) IIIIIIIIJI‘I‘ lllilll
ll] l\l;I, lllll [II'IIlJIIlIly \Iill l.(|[('i\ll|1((’lll‘.

'l‘llt,‘ luwtfifl. llIH‘I‘ ll(7\4\'\ IIl tlII‘ III').\l(1l[) IIlIIIIIIIlIII‘ \E‘i
(llll‘lltl‘ iil'l‘ I'i‘llllt‘l‘ [IIIIII‘ly I'xpmt'rl III llll‘ \Lllll,“\' ul lllL‘
l“.[ll\<|l't“\ld[’1>l\,l1)llll‘t‘xll‘k‘lllt‘IIUlllllJllllI‘iJI’I'dI II'liliulis
.‘I l)lll(‘ 1)] l1l:II'l<, I‘IIIlIvI' l'iIII'*I;'I‘.'IiIII‘Il [)lIHHIJlll‘" \IIAIIlIIJI'iIII:
IIIII [illl‘IIllN‘ll II‘II‘I‘IIIJIILII. l'luw1:11»IIIiII‘lIL'IIIII\I;Il:I|IIiIl;Il
[uiIlI [(‘tllllt‘Nli lII'\;I§guII,Il (Ellllllllhll' lfllllll]1j{\\'yl.~x l]IIll‘Ll (II
(lR llllli’l llllrl’l.

'IlII‘ liIIIIIlI llIm‘ IIIIII‘I‘IIIIH Ulll‘I' iII llli‘ \IIllI‘I' (Ill lllt‘
lull'ldlx‘ nllimin, II I‘iglII |J.:IIIl\' ll‘ll'HllLll'y at" this ICIILIII‘L‘
NlrIk. l’t‘H'l>§f1'£l])l'1l('i1llyllf_{(‘!ll,'l}tll\‘['(‘M'Hlljll'xllll‘tltlllllr
lllLHl I'Iuk Iypi' ul' llll‘ [In-[lying lil'IlI ll:m_ ul’IiI‘lI i>
\IIlIIIIII‘II’II’iilly lII' li’lI' IlIt‘ lIII‘gI'xl ;IIII,l lllKIHI I'.\II'II.\i\I' IIl'IlII'
\W'fllll‘lltl‘.

(lll.U'll(l(']'l.\lll‘ ul' llIl\ ll])]H'I'Hl[J$l Ilim. III‘ lUIIl].l(lHlll'
llll\\‘ \t‘tlllt'llll‘, is n Itl'llfjlli l)J‘l)\\‘l]l.\‘l1 {J'II‘I IzillII‘I llll(‘
qrélim'vl llll)l[ll‘(l lllllllltbllH‘I [Iélllx Ill» [lll‘ l](J\\' nl’um‘ .lllL'l]
llll'lll IIl':Illxnli-lkililspzn [)llt‘llfll'l'yfi'ls‘. .Iml IIHIIHiIIIIJl lJllilllk‘
lléllMN, l‘lnw IHIN IIIIII‘ PH‘H‘J'VI‘ SIIlIIIulI-‘IuIIinl [llllhlllt'H llll(‘
m I‘I'lllll‘ IIIlUlllllIll' Vlllllllllllsil ll|(' lHlll\ nl' (llt‘ l;I\.I>' III‘I‘
Lu‘III'IxIllI‘ :IplIii m' \[IIII'SI'lI' IIIII'IIIIII‘iIiI‘. L'HIIIIlh IlII‘
I()(l-\’\ \\'('£l[lll‘[' II) (In (H'LLIIQF-lnllhll ['llltl M'Ivml (I‘llll—
IIII‘II'I‘< lllltl\‘ IIII'zIsicIIIIIllI llllll'(l \\l]f‘!'l" small I'Ii‘IalII‘lIIII'
IIlIi‘IIIIIIlx hun' \\’I'.l[l1l‘l‘(‘(l HLH. ( lLISllR llil\l‘.\ illHl
m'ni'ign'm >11\ IIIIIs lll [lll‘ llim' III:I\‘ lH‘ [1]] In :3 III IlIit k, ()HII
\‘lllllill lllllIHI'EIIH l.I§I*I'H II<I'III', HIM iiIllI (I1) llII‘ l}l)|lll('l‘ll
lIHl'Hkl l'lilll‘élll 'Hll l'Hl .,ll'|]llll‘ll[S lll"\ .‘||'(‘ llSllélllV lNIKITlV
("\|M).\('{l, \l.IIII llIiII M'irluIIx Rl1(|\\' llim III‘iijIIIIIIIIIII n1
lI-lilspiII lillllKI iII ll]<‘ 'f]'H|II|{l|llLlN\ (It'lj‘ll'llll'filllllvllt'. :IIILIiII:
HM} I’iIIg l<sII.I|IlIIII'iIIx [ll'l]l|l‘lll1('. :IIIIIli'iIIIc' :IIIII (IH‘ Illl' gill
ll\l1illI]|Hr.l.llt’(JIl.\‘lll11i'llI\.

Tlu- Imiting plmnolitcs I l'IIII [I'l' l
:\I llll‘ MIIIIl'rIVI-s'II'I’II 1'.\l]4‘]]ll[\ III lllt' Ullll'lilll lJl llH’
l.(J\'llll(I IIlInIIIIIiIIw IlII'I'I' i\ ii ('lllSIf‘I' [ll Il'II‘I-I‘ IIlIIIIIIIIiII:
llll“\ ill l‘flllllllllll n11 [lll' l.HI]l\l‘\\illl FAIIIIIIIIII'III (UK
23110 lllllllll. (lt‘élll}' itlI‘IIIiliiIlIlr' IIII HI'I‘iIIl IIlIIIIIIQI'JIIlIH,
l'lIv :II;II'i;I n'MsleIIIi'l IiislI'lw [)(IUI' I‘XIJUSlII‘t'S‘ l)lll IlII-ii’
\IIIII’IIII'IIl SllilllllIHHH' l\' I'IIIIsiIlI’I'IIlIII’ iII [l'I.'II Ll’II‘I 11)d\'lJl.'
lllll‘t'ln’l‘ll'tl (H IIlIIII‘III‘rl \“Ill‘n ;I Luv [Jllilht’ IIl' llll' lJISlIIlI]
[IlIIiIIIIlIII'x sli'usiu' :II Ii\ i: .Ilm Ilu‘y ill't‘ .IliIi'Il \\‘i\l\>\"
II;II‘;IllI'| ll) :IIIcI ['IIlllHt‘Ill' \\'l'l'l llll‘ IIppI-I _\])1Il\\l \iIllI.'I‘.

l\-ll,‘d\'lll\‘(l (IIll'IllilllUlH nl l‘ix'xIlIII ;IIII| \‘lll‘dHIH IIl
ww‘ivlm |ll<IlIfJ_l]Hll’ IlII’ l.ll\llll(' lII\';I< (Illlfi‘lfill‘lllh llHllt'IiU‘
llrIu‘ in 11 N\-\' 5]“, (lll'l‘l‘llnll‘ i,I', (Il’lllIHIlIHill III Il](' llmI
ll'i‘l’ll «Ill [lll‘ IIIIIlz'I'lI'iIIIf llll\\‘(‘l‘ LXIw Nilllll‘u lJllUIIIJllIl'S,

l‘lr‘éh'ilIh llll' \IlIIIlI' \‘lfIllH'IH'I'. lJlJl I-xln't'iiilly llll“ IIIIIII‘I'
ll<I\\ IIIIiI, I‘IIIIlIl lI;I\I- l3(‘€‘)1l‘.‘<l['llflt'tl l'I‘IIIII llll‘llli‘Lllllillllf
[filling- [llllllll(l.\, 'l‘lIv 'l’I'IIlln' Ilrilx‘Il Ill. IIIIIIII ul‘ IlII'
lmx‘iulu llmxx. \\lll| hlllllll‘lllllélll‘ IIIIliIH'IIIIx‘ lllll‘Tl'JltlllllllS‘
«Iiggiwlx I.IIIiIl l'\ll‘ll\lnl] IlII‘ l‘l‘ffllléil‘ Hll’ClllllL‘dlltIll llI'
(llt All“; IlIuI llll‘ lfll'lll «III’lLuI' was .I li‘\l‘l |)l.1l|l,

‘lillt‘ III'I‘IlIIIIIIIIIIIIci‘ «Il' IIIIJIIII'II lllllllllllllt'K‘ \\'iIlI MIHH‘
lllt'L"IIMI)plt llllJllll‘. Ill llII‘ ~II‘iIliI_-‘III|IlIiL pllhllltlll‘ ll]\‘lll’\
(()lIlI)21!‘l\f(1ll\Vllllllli‘lllHIL‘I'I-VHN‘DNiII'Il' [)lll)ll(>llll”\ 'l'lIv
LIIiIIIIq ll]IIl(Jl(l I'IIHII'I‘ éllNlI ills:_§:t‘<l.\ .I llI)lll1l‘£l.‘~lL‘l'l\' \‘.\"
ll‘HSlIlll til IlII' hill (11' IliIIIII‘H :IIIIl SUHII‘('> nlv (‘I'HIHlIIII
Ihdppl‘tl lJ_\'(i;lI'I1L‘\‘ [1971!] iII llH‘ Kntumni‘ (il‘llll‘ll iIIz'II

.IlIIIIII lllllxlll ll! IIII‘ \IIIIIl'I-xr \c- lll‘lt‘l‘llllllilllillh iIIIJ
I'IM‘IlHl llIIIlll)!>lll.l1t‘.l\lllll‘\l llll 1)Il\\ll)llll\ ll‘IIll [lll' L l’
III‘I linui \Ill|)l-i l)l|lllll>lll<‘\ .II'I- iIIIIlI' .I \iIIIIlI-Iuwivili
t‘\l<‘]]>‘lIIII i-l llll‘ lmshulu IIlIIIIIIIlIII'x \\l]lLlI l).l\ lJl'L'Il lll‘
\'IIl\t‘lll[1|lI< lHll'Il‘xl' liIIIlI \\\£Illll IIII [lH‘ L‘\||l'llll‘ I‘.I<H‘I'II
III.IILLIII ml llll‘ I'ilI,

RunIIIrIIIi Form! basalt I lIIII'lIl‘lI

\ll(»Illl I'lllliF. 1).}:l Lll‘\llll)('(l lI.I\.Il:Ii l.l\.l\ IIlJH l1I|J|lll)L’_
:IlIIIIII lJlxIII \l' Ill .\\,i'IIIII'III'II_ III IlIr- l'.\\’.I\iI \illillx
\(llll'Y illlll lllt‘ RIIIIIIIIIIII l"<>|t‘\|, 'l'lII: \IIIIlIIIIII
.\1£U,\.LlJl| piiiimi iliil I|III lH\I'\|lL'.Il" lllt’\t‘ IlllW .IIII'
llllllll'l,

Ill]t‘l\'11|]lllllllllHILWll ll.l\.|ll \\.l‘\llllr1]tlll[ lII H‘IHK'V'IH
:IIII' HI IIIIIII: ll<I\\\ lll'lht‘t‘ll lllt' RIIIIIIIIIIII IIlInIIulinw
llJlHl‘l l-Iximi \(II'IIl'x'IJHI'l ll]!‘1|\‘<‘l'l\ll'IQ ll'1l|111\l|lli\ liills
IIl’IIIIIIIliII*~. HII.IIIL§I';IIIIIII.Ill\ lllt'lllHH llll'll pmiIiIIII lx
ll!1.llll:~.:l!ll.\l£vlllillHllllt‘ l’I‘si Ri\<I Iiiis'zilix' iix' IlI'xi l'll'M‘ll In
\‘YIlliIIIwI'I l)1‘l<>\‘..

Kli(l.1ll (l!l]\l(lt‘l['[l lllt'H' ll'll’i\ It» lw \IIIIiliII‘
lu‘IIIIIImIIlIiI.IllI_ III 'l'Ii- S‘IIJJlJUJII lmxixlly iIIIlIIIliIIs;
IIIIILIlI ll‘kllll'l‘ll Mlllléitt‘lrlh l).l\.lll\ Illltl \ill'll‘lll‘\ 11H!"
IIlIIIIIII ll‘, .IIILgiII‘ illlfl iIlIIIIII'

Pmi Rin‘r buszllts II III\ lIH‘ IIlrm' \Vlllx’lnxllll, J'Jll‘“:

'l lIl‘ ‘l’mi Kiwi IIiImIlIx .III .l Inn-l l‘\|)ll\l'(l L‘IIIIIII nl
I'IIIIIHII ;Il \ldlllx 'l l‘II‘I' uIIII I'I-I) illIIll‘j IlII- IIIIIII-I' \xillrx HI
lllt' l'rki Rim-L lIIII l|(|\\l]l‘|l' l\ .1 LI‘]]I|!l! II' \l'tllIIH \l‘l’lli
'llIi‘ lhl‘nlll\ .III H\(’Il£1llllllllll‘l)|‘\ll{l\l‘l lI\ |1llHllIJllllI
ll;|('l1\ll'\" \\lll('ll III,I\' lII' 1|.ll'I' (ll llll' 1][3}N‘1 RIIIIIIIILIIi lillli
IIIIIIIIIII III' IIl llll' lImcI llIuIIIxIIII'x l'iiIll~ l’vlllrllJlIIIll

lJ3Il\lH\\ .IIIIl ’lt‘lll|)1‘ll(‘\ Illll'IlI I.Ill«'il lll(‘\t' l'bdmlll“
‘SIIIIlMIII ’mmlIx‘ IIIII.I'IIII; IlII-I'II \uIIII Iliim ml \llllllill
liIlIcIlmjjI lr'IIIII llll‘ .\lJI,‘IIlIl]l‘.\ llI IIII' wIIIlI «II Illl‘ IIII'xI'III
Illl'.l Illlll lIIllmIIIIg: NlImLII-IIIII Il‘llm léuili All‘l' 'l\-l>l-IIII'
l\'])(“. i.I' IlI: \' < IIIII.IiII .II‘I iIlIIIIIIliIIILI‘ (Il liIIt l.llJIiHl<>lll('
IIlII'IIIII l\-1>, ‘l'lII'w .lllllllII\ ('ll‘ilNIL‘l'Il .l lIIII‘Ii-rl \[Illl' I'\>
II‘IIIliIIII IIIII‘lI lIIIHl lll(‘lllillllilllllllllllll ll|(',\lrll,'1¢ldllj\,
llI)\\'t'\'I‘l'_ SlIIII l\ll‘lI|11 HUM \ lllill lllt“. IIIIIl<‘]'ll¢‘ lllt’ l llllllr
\IIIIK l‘izlllx lllllvllllllll‘\ lll l’lImI'IIv my, \\lll‘|I',I\ BIHIHH
(‘flll.lll‘.~ Il'II-III iIlm \\llll llll lll\\l'l \liuir'III' SJIIIlIIII‘II
BLlMllIS \\l|l(.ll lHIllt‘Illl‘ ’llI' RIIIIIIII'IIII l'IIl'IIIIIlllill
[JlHHIHllll‘x In ‘.l]t’ IIIII'IlI,

llIIIs lll“ ll.l\.lll\ ll.l\(' lII-I'II llllt‘llllI‘lI'tl iII Inn \\ii_\s,
lI-IIlI It'lJIlI‘tl In Illi‘ ‘SIIIIlmInI I’mmlu' II'I llll' ,\lIt'IIl.iII \1
l lIIiIvI'Il-II'IIIIIlIiI |l}Hl('ll\lH-‘ 'lH‘ RIIIIIIIIIIIi lblllilltllllt «-
Illll'llll'. .IIIIl
3 [Vlllllll\llll_“. Innulilx' IIIIIIIIIlI-IIIHIll rl'ir 'l'lIuIIImIIK l‘.Ill\
Ellllli‘IiIlNI‘ l :-\I-Il\IIII: 'll" l\’IIIIIIIIIIII IIlIIIIIulIII ~

.-\ lllll‘ll l“;]1l.lll.l[1(lll iuIIIIIIw Illl‘ll lu-IInlmgii .II
H‘Kl‘llllllnllll‘fIIllIl’ *\l]l'l(lIII(‘l.I\,l\.1lltl II'I:,;IIIl\IlII'III.I~.I
lmwl IIII‘H'Illl‘I' ml llllllxllill lIIlIulIIIII: l‘l lllt' l.illl{lllli1l‘l l’III'
lllillllllll1.l\.’ll|\. llII lilllt'l .lI'I' l-\IIII\\II II- III“ E’lllilllilH‘ 'I‘.l|ll
plIIIIInliII' llI:\\\ £1] IlII- mp (ll ilu- \I-IIIII-IIII', l"III[~rIIIII lYIIlII
lIiIsnltiI' <‘t‘llll'l‘\ ll'Ill'\ III‘H I-Ilml. II\'l‘lld}\])l‘(l \\Ill] and
(ll,1|ll\I'rl llll‘ I‘\|]ll\lII]I III 'l'lIIIIIIwIIK l'.‘Ill\ l)llIIll<Illl(‘\

il‘lII' lmmllx IIlllIlHl) 12l ml llII‘ l’l‘\1 l’II'iIlI‘ (III [llt‘
i\‘\(‘!l7 N\.IlIIIIIIIII lHllLl éll (2R _’ llll lllll’r‘l. 'l'lim IIlM) (ii 7
(I11 .«IIIIImliI .I|l\ IIII lIcIllI \lll(‘\ ml llll' l’l‘\| l'l' ~IIIII|I .IIIII
HIII'IlI <Il ll'II' IIIIUII llII' IILIII INI) l\ IIIII I‘I‘\Hl( [I‘Il lIII ll

[llnll'illll'll\lll llll'l]lllll]l)l:\ [1| llll .IPIXHFIH I’ll {It'llgll

[)l]II[1If,:l£I])ll\
l)IIl\' lll<‘ \I)( liiIII .ll (5R Hillll llllh"! lx \\(|Illl I'('( IIIIlIIII; ;I\

.I II‘li‘I‘I‘III i' M't IIIIII.
\‘IlII‘IlIt‘I‘ :III l‘éll'l'I' llmx' (ll ll1t' l.;lll\’l|1liill l‘llll'lllilllnll III‘ ‘1

11111 llll'l II (”\H‘Ihlllll (Il llH’ ‘\l.H,‘l'llilll' l).l\.illll liI\ IIsi llH' l’wi
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Rim i ’-:i.~:iIc>~ .ii: IIIIIIIIJVIII II) iiiiiIi-i'Iii‘ IIII‘ ‘I‘IiiiiiiwiiK I“.III>‘
iiIiiiiii>II|i‘\ .iiicI :iic‘ IIlli.\ iiIiIi‘i i‘Iii‘lii IIIL‘ PIIHLI’II“. I’ii‘Ixiim
.iiiiI I‘t-iiiiit‘i‘li'v [I‘IIIII [JIEIH‘ ilii-iii I)('IIJ\\ IIii Riiiiiiiiiiii
I’iiiiiiiiriiiii I)IIIIIIHIIII'\. i][l])1v‘ilIl]I_l’tlIll]Ili(lI“Illl‘I)I]I IIII‘II‘I\
IIIII<‘ I’\|(II l|l<‘ IHI rIiIa,

I'Iii‘ II'iItI.ili'\\ iiI IIH‘ iiiiii (ilIIHIH I)!‘ i‘l‘HIIxIIrJII‘.‘
"NIIHIJII'II, ()iiI‘i' I ii>".iiiJivvxiiim-iIiii IIIIII\I1IIIIIII1I|I‘
IIIil'I‘x.

I'Iii~ II.I\.III\ .IJt‘ [IIélSNI‘J‘ II.‘I|I\ f-Jll‘\ AIIII i. |(|\\(Ik(I \\i!Ii
Iiiii‘g ii;iiii'n\,\ IJIiIIII'II I:iIii.iiIi>iiii' II‘IlI.\lliI| ]II'IK'I']I)(I'I\'.\‘I\“
Iupa iiI IIii\\> iii:i\‘ Iii IiiiiI‘i' '\(.‘.SI(IIIE|I', VIIIHW‘ 1I¢\(‘Il)|7

'iHlIlill‘SIiIlI‘ \\1‘.|,|IiI‘I'IlI_I.“ .iiiiI Iiii'iii iiiiiIiiIni ciiiiiiiiiis, [ii
iii Li‘Iiiii \J‘tIIHII IiIiiiIi iI pIii'iiiii I\\|\ HIVIIIIILMII‘IIII‘ .11" \i‘

:{IIJEIIIIIEII<I>\ III li‘IiI>|i.ii, .iiipjii- ilIIlI ii'iiii (II'lfi \\III| .i
“.]1I(.III‘.'IICI‘IiIIIIt Iiili'i'i;_i'.iiiiiI;ii |l'\II|I‘l'.

'l hrimsiin‘s FLIIIS FUTHHIIIUI] ij'pIiuiinIiIi‘h MIMI 5iIiiiiiiiIiiii
II.IIIHI1'H\\‘IIII ll'.i(Il‘-II( iiiIIai i'I imp" ilIII‘l \VIIIiiwiL
I‘III'Ii

I‘iiinmihia \\II I'IIII\H| iiir IIJ \,I m H”

Sh.“ IxIl‘IIIII (III-I‘M j-J..i\‘z IIU' iiiiiiit ‘I'IIIIIII\i)II-\ I‘.iII>‘
I’Iiiiiiiiliii-x‘ iii ilii- ai'i'iixx iiI I)Ill‘il|1)II|I( IIcms \\IlIlI| ii\'i'iI\'
IIii' RIIIIIIIIIIII (iiiiiiii llIlI‘IIHIIII'H iii lI'ic‘ HHIIII'I‘M'I‘NI HI I'<‘\i
H\\.iiii]i, 'I Il("\ (“\Il‘IICI Iii IIlI‘ ,‘IlIIIIII, l.ll’[ iil N‘xilIllIIUIIl in
(II I\iiIi>ii.

I'Iii‘ I'-.}J1' .lII'il Ix .lI I'Iiiiiiikiiii'x I’.iII\ I'I’I.ili' 7i \\Iii'li' IIH'

I'iniisii .\iIi'.II\ IiiII\ Ii‘iiii ii\ii 5i \IllL;Il‘ IIIIIIIIHIIIV IIim
IIJIII\IU\\ iliiII Ii'iiliii‘i'Ir‘)‘. I‘Ii'ii‘i. I‘III' |)I!IJEIHIII(‘\ Iiiiiii IIII'
IIC‘L I’ iziiiigi iI<i\\‘ii<|:i-iiiii iiJ'rIii‘ I.|II\, 'I‘Iii‘ Ilrlllli‘ ' I'Iiiiiiixiiii'x
I‘iiII'wl I'iii> Iir‘r'ii ]'(‘I.IIIIl‘lI |i>i IIll‘ \iiiIi‘iIiiII AIIIIiHlpIi IIii‘ IlI'LlI'
IJ'\ iiiixii \‘.ii\ ['l‘ ]'.i|lllI'(I \yiiIiiii'iii'ii iiIiz‘i iiiiIi-iwiiilriii'iz

I‘Iii \(‘fillt'litl‘ I\ ’fI\l‘lI Iiiiiii1iliiiiiiiI hIilIIlw Iii IIiia ill
iniiiii

Hi I\,\i‘t ii I’i‘xi i\\\llllll) :iiii‘I .\I\;lIiilI‘ii!‘II '.Ill' II Iiimixlmix‘
I'.III\ I iii'iii.iiiiii'i III¢ |I[)I(‘\ (iii im‘u iil :iIziiiiI Jr'iII I\IIl. iiiiiI: i-
Ii, iii; ~Ii1tIilI\ Iiiiii'i .iiiiI iiiiii‘i- (IIhV‘I li'iI IilIIIlllfI IIlilll IIlilI
II' [III‘ iiiii‘ili.

IIIii iii .i \Il.lI.|I'I,I‘|‘I\II( IiwiIiixfi xiii’Iiii'i' iiiiiiiiiiis (II
IIiiiiiisiuii\ I“;iIIn PIIIIHIJIIII' ilJl‘ llRII.III\ III-gig." Iiili'i'iiitI

».Iii-.ai wi‘ma iiiii'iiit; I'iiIIwIIIlIJIIllH II‘iI Iii I'HHIIJII'II'IK I,II]\l‘(I
illllI iiiii‘i'iiliiii‘ i iiiiIiiiL: llI-illli‘H .ilmiii: \\'III< Ii [III‘ IIH I'\ [MUM
IIIM IIIII'II !<‘\IJII‘~ III fIii‘ EIIJIMJIEJIIIII HI. iiiiiiiii IiiIiIii'ii; cii'i
i'iai Ii \iiiI‘.ii'i--\

Iliii Iii ‘ij‘I‘lII‘I‘JII‘Vx TIiiiIxi‘i‘ \IIII iIi~\<‘Ii>iiiii<‘iii ilIIlI \i'Lii‘Ii:
IJHI‘. III\(‘] III!‘ I(IlIlIIi\ iiiiiIi-i‘Isiiii IJV I'Iiiiiiiuiiii‘a I".iII>
iiliiiiiiiiiw i» fI.II'I\'(‘I' {III iH‘IIiII |)IlI)|(Ij;;[£t|)I]S iIi.iii III“ \ili'
I'IHIIIKIIII‘." (NV-IN,

Iii IIIl' iIII.1 wiiiIi HI Riiiiiiiiiiii lIiz'w iiIiiii'iuIili‘x .lI'l‘
I|\IILIII'u' III‘IIIiIII jili'w‘l II'HII] l]|HI"|I\lII‘.: I£I\i|?‘ In 21 liiiiiIxi‘lI
i‘ii-miiiiiiiI I‘Hzlllulll'tlf, \l.iiii aiii‘.iiii\~ iiii IiiiIiiigj lIll‘ I’t‘ri.
\Iiii'iiIui iIIIII \Iiii i<Iiii. .iii- iii Ii'ii'I‘i lIIHHI'I IIlljJ |,IlI\ \( .ll]! In
In ii(I\\.I!cI t‘IIWIiIII‘

‘IIII‘ -iii<,;iii;i| I‘K‘II'H'IHt H<£IIIIII I‘. iii IIiiniiixiii'i‘s I".iII>
iii‘iii \“-..lIiIlII|]II (iiiiii‘I .xi‘iiiiiiix i.iii Iii‘ t‘xiiiiiiiii'iI II! IIH'
Iii iaiI\\;i|<‘i» I'JI IIii' I\IilllIIiiI RIH‘i :11 (ER JZ‘III IIIIIIII iiiiiI
1-! ’IT iIIIIIIi~ ,iluii‘ilf IIil‘ N'mliiiiiii'ii Nu ii imitI iuihl iIIIII
‘i‘,(‘\l iiIiIii I’I xi I’IIIKIEJ‘I' .iiiiI III {Iii‘ \IuiitIiii RI\(‘I ill (JR
KLEIN (HULL

IIii IIIIIIIIIMIH“: I‘XiIIH Iiiiiiiiilliili (‘(lIl|IHI\l.\ IIii'
xiiiiiiwiwi liIiiiiiinIiii‘>~ iii iIii' \iiii1Ii1*iii IiiiiIxiliiii i‘i-giiiiit IIii‘y
ii‘xi‘iIIi‘ I\’iiiiiiIi'ilii ( ii'illli'i IIIII‘IIHIIII‘H‘ Iii llt‘lIIH'Ill I_.iII{IpI.l
.i ‘M'IIILIIIII’ iiI \llllII.ll IIIIlHIlJK‘ lI'ii‘ LimiziIii I"i)iiii;iliiiii.
i'-'M‘I'III‘.‘4 iIii Iiliiiiiii‘iiii I’iiiiiiniiiiii 'I'Iii‘ 'I IltillcIH‘E I“;IIIN
iiIHI IAHIIJIII I'IHIIIJIIHIIR iiiii_\ Iii- HI‘ SIIIIIIZII :igix IiIIliiII\
IIIIi‘I'lIlIiIII‘II I)l‘I\\I'L‘II IIII‘ I.IIHII)I(I .iiicI Rliiiiiiiiiii I‘iiiiiii
IIIIIIV‘ gll't‘ [iIiiiiiiiIiiii riiIIs \\||I| \l‘wIIIIiII I.l\ili\ I’I‘imium
I‘VHIHIJII'III. Km‘ I‘IIIT‘I‘ 'IiiicIixiii IIIIIK .ilm i)\£"III(' IIIK'

.IIi

II I'1<I||‘i>(lli\\ I'iiII\ i1Iiuiii:IIli’\ I]! III" I]|‘\I \\'~J|IIII .II'<‘.I.
'I'Iii' IiilIIxIlIIilII I'IVIEIIIIIIIIII ILIMII“ ii‘-<‘III4' III!‘ IVIII‘HI’

minis liiiIIa IiilliiillIiii’I II- IIII‘ "is“ HI I"‘\I .\\\ii|i||i

III‘-\\(‘\II. IMI‘ilI‘ I]I|\‘i,\ iii'iiiiiIx Il‘iItHIIL‘IIiIIJ‘ \\'III|
IiIiiilitiIlil‘ Iiiii‘I iIii'ii' I\ giiiiiI i‘\iiIi‘iiiv iii iiiiIii iiii' 'IlilI iIi: \
(IHIII IIiiiiiiLiliiiiii III" ‘IIIIIIII\IVI1-\ I.iII~ it-IiiniiiiIili- \I
{IIHIIl(‘. Ii i\ \IJIIEJL\'.KLI IIIiII 'I‘il ‘I'i ~1 RIM: I‘d‘JII‘. IIIiI\
IJ(' IIll‘ ICI‘CH‘YIIIIWI imi‘i HI II'II' I..iiI\'iiii.iii II‘IIIIEII'iiiII Ii !\
(II'ill. IIIIIIIIIII. :Iiiii I‘iiilaiiuii IIIIII‘i Iii~.iIiii .iiiiI
iiI’iiiiiiiIiiii ii=ii‘ii'~ H\i']Iil!)Il(‘II' iiiiiii'ix.iIiI\ iIii Iiiitiiii
\IilIIIII IN Iiili iiJiII (IIJIII‘M‘II IIic IiiI'c'i.

'IIii‘sicilii'iitl‘iiiii>i\i\iiIxi‘kiLiIIiiix\\,iiiii*ii1\iIiiiIi..ii
’I‘IIUIII“<IJI>\ IiiIIx, Ix iii It‘.i~‘, i'i-IIII IIII(I\ iI’iiixiim .ii'iI

‘Ii‘iiilii‘iIix. I(II)‘IfI
Siiiiili \xiwt III I’iwi \‘nmiiiii II]<‘ \<ug_ii'iiic- HI]]I"\('\ is

IlIllIIlHilI iIiii lII \5 HI l‘JIIiii.
'I III' I.1\i'I\ HI IIIIN xi iiiii'iii i‘ .Hl IIIIIIIIIIH :ii .iiipiuiiitiiilz

IIII“, illl'lIiII'Ix‘j‘l'1‘\";I'(‘II III I-III'llI ‘i\IIII i: iiiii~iiiiiinii~
II\\|II|‘._ lHI'rIJ‘iIII} (ILII‘ iii ZIJIL‘IILII iwinIii'ii; .iIcii'i‘; fIi-iv
I)I.l|rll’\ \‘IIIIII .I.I'(' I\\|\I((I JIHI IIII'fJIIIJII I'll\III\ IJIIIIN’ II

H'.1]Iilll‘_\[IIill(U. iixiiiHII‘. \Iiim ii \I'IIt‘\ III Vi‘r‘ppl‘il Ii.ii
{mm \\i‘.iiIii‘iiiI \IIIIiHIN iiii IiIiiiiIiiii iii iiiiIi‘ ';l("\ iii
IiiiII iriIuiii. JIIII iiiiiii Iiii'x HH‘ i-Iii ii IIHH’WJEIII'II. 5HlilII
:IHHIIIIIIIIihl IIIII‘IIHI I‘i\I>. I'Ilv'l'i \IiIIIIl‘L‘I ii j,'r-III\\\i~I'i iiiI~
HUI ‘ l .iii iII\\.I\'\ IIl‘ \( i‘ii, .HliI i.tii I‘. \iiiiiII HII\ Ill! \ ,1”w
IIII"\\.\ ill" iiIlI‘ii III'»_"III'\' \‘i-xiiiiIai'. (\(‘II «iirniii-iiii», \HIII
ii,iIi‘ quii‘ii xi'iiIiii. lilIIMiIl-iIt' i-i (IlilIIJ‘IIu|II‘- IIIIEIIL“
\‘i‘xii Il'x Ii'i ‘.1‘\-‘.II]IiII \iIII'III'\ II1(‘IiI\.I |\ II'iIlIl‘ILII‘i IiIiiiIrx
ifl)IIjEI.1\\\

Iii Ikt‘t‘ r-I IIi:I’Iiiiiiiii‘HIi IIEHII‘CII'N ’.H(‘lJI .ii. III IHJI‘ I
xiiiiii'iict‘ ’I IH‘\ H‘SI‘IIIIJII‘ iiiiiw !i'iiizi iIie- iiiiiii'i'Iiziiii;
Riiiiiiiiiili I'-iiiii.i'|iiii. Iii'iii': puipIhI‘. -‘i‘t‘x ii: i HIii‘ii \illIi
*lIIiIII II.I'III‘I')I'II ‘it‘NH Iixx \IIHHIII'LJIIIl\I'|I]51I I<‘\IIIII‘ I‘Iim
HI.I'\' .ilw Iii \<-Ii llIi‘i! .iiitI L‘lJlIi iiiiri III'IIILII iiIii-i'imliux

VIIIE IIHDIIIMIII-‘i I'iiIIx I'I)II|I.II]I‘-II s" (II\I]I.1\ ii
I.lII'I‘. ii-ii>iiiiii IJJIlll'IiIIll‘iliilI III.II'.I(I<‘I' IIIII'IIIIII"I\'\ m-
[)I('I]1DIIIII):IIIII\ I']IIII‘IilI((I Ila-“II \ III ”MH'IIIIIILI ll} L[IUHIIMI

(Iiw' \\I'iIiIi ||].l\ \I‘iiiu 7iiiii'~ III |]III'I1\IIIII\ \Iiiiii
[)III'II|"( I‘.*'.“ III [NIH IIIilI Ii' IIIII'IIIII' JIIII IIIIIIIIIV‘I .H'L‘IIIIIH'

illlllill‘ :iiiiI illliilIH .IIMI iiiiiii Iii IIIII' \II(I§‘ i.ii:;i'
iiIii'iiiiiix~i> (II ii I]IL’III\ .IIU‘II'II II'I'I'III'IIii‘jI'iIWIilH i:iiiiri1iI
(I.i\.iIIII"‘i Ii;:\i Iii‘i ii iiiiii1:iII\ ii'wiiIii'iE Ii\ lilipIiL‘Illii: .,I1III
\IlllIfIIl'H‘. \\‘I'III\T In iiiIit'h .-I<"LII'IIII‘il'iI'qIH’ IIIII‘IIHII‘i
Ii;i\< iiiii~ HI IliilL‘llI‘IIII‘ L’JdIIh .iziiI i i‘ i .l]).IIII" SI'iiii i-iiii‘i
i'l'I-IIiji iiiiiiiIi'iI I.I\.!II‘.II iiIi\iiit I)Ill‘[li|tl\\I\

'I'Iii' ‘1]'Hl!]}IIIII.l\\ IIIII\I\I>~ iiiisiiiI\ M ii II‘III'II III.I\~ <i|
\(IIIILIIIII‘ IIIILIIIIIII\ \‘iIII'i QiiiiiiiIiii iiL‘L'IIIlII' JIIL‘III‘ Sii'iiiII.
iilIii'iIlilI IIK‘|)II(‘IIII(' ii'i‘xI;iIx. .iH‘ I'i'iliii‘iiiI\ iiiiiIiiii‘iI In
LgiimIIm HI Ii‘iiiiiiiiiqiiwiiiii II'III'II'I.:I\ II'ii‘ji IIIII‘II r-niIim-
[IIIIl‘I lllIlH'IiII\ iiI lIii‘ EI‘ICIIHIIIHIi .‘NiiiiIIimli' Il‘IIII’
IIIRIL'II](‘\I1III||II|'lt'!'.iI\\\I1I(I'I)II.I\'Iit’]I]'l‘\I]‘iIIIIIIII‘LEH‘IIIHI’
Iliii\\ ill" imIi' ’JII'I‘II .iiiijiu, IIilllh IIIII\‘.]LI)\II ii-iI :ii\\\III1I
L‘.ii.i}iIiiii'iir iii'iiI [llilI1\]\I'| :iiiiiiIiiIinIix \Iilqnt'VII'l‘ L']'.1]I‘i\
JII'I‘ iiIiii.iiiiiiiii~. .'\II£1IIII]II‘ 1x ”“111 iiiiwi‘iii .IiitI iiiui. I)“
iiIri'ii‘iI III IIIHIIIIK .igqi’i'igiili'x iiI /ii)I:Ii‘ IiiJIIiiIIH-i‘y

HIiiiiLIHiuii i‘I‘IIfii .IIMI I'I'KHI'IIIJII \IlltIII, II\I\'\'HI'I(‘IIIY‘(I
(II'IIHH IEISI.‘ IJI<II('\i

Iii IIii- l)IllIl]l)IIII( iixiiIiVii-s [ilIl'ilIill III]('[]II['i\\I\ riI
.iIIIIl'\II|t"iIIIIJl‘lIiLH‘ iIipiu ii Minn: II11\iiii'iiiI IiiIiiii:
[iiii‘iiIIv'I iii LEI'HlliiiIiiiiixx IL‘I(I\|).H IIIIlHIIIII‘\. \IIlII"
l)I]l‘]ll)[]\‘_\Ifi iiI iiii'i'iiiImI ZII'QII'IIH’ iii -lI‘L{I]lIIl' ilLILIIIC' IIIil'\
:ilxii I)!‘ lHl‘V'IlI‘ iiiiiiiii-iI IJ‘i (I.11I\ Iii'inxii ilIIIIJIIIIIIIIl‘. iI.
k;ii:iiiIiiiiiiiz I'.i};iIii<' iiiiii‘iiiiIii'iiiiii‘yx’ia‘ \H'I‘I‘ I'I‘IINIHHFLI
iii (IIll‘ \II(I('

I'Iii‘ jgiiiiii'iiIiiisisx iIIII\I\I\ iiI \.iiiiiIiiii' iiiitiriIiIH,
i1('IJVIIIIIt*iIl:[1IL .IIHII,’\I1)I IiiiIi~ ilIIQI riiii‘ii' i'iJI‘ic'iIiniI
li¢']1I1(‘III]l‘. I\I.iL:iii‘Iiii- ix iiliiiiiiIAiii. ,1» \I)('(I'§\<1II(ILLI-III1\,
£1IlI,IdIJ£lIIIl‘ iii:i'<IIi;> 111d) ii mi 113‘ v iilii‘i'WI m iIH‘ INN‘.



I’;IIIIII'H III IIIIIIIII !,'II.'I\\ ,IIIII SI-I-IIIIIIJI'I I'IlIIIII‘ \\I‘Il’ \ILw
IIIN‘HI‘II,

5|).II IIII‘IIIJI I: [TI-IIII {II‘NI IIIH‘II Imlz‘ II.II III'III IIIIIIIII l'
*III'Ia IIIIIII'IIIIIJIIIEi iII IIIt' LII‘I‘QI III" IIII‘ SIIQIIIIII I\IIII;II;I
II\I‘I\ IIIIII III'IIllllII III" III‘IlLIHQIII'I’H III IIII' I’I'xI KI‘III III-
I‘IIII>IIII'II'II IIIK‘III III II<‘ III, III III‘II] . IIII‘ ILIH‘I' (II ilII' IJLIIIKIIJIQI
IJIJFIIII‘. ’xI‘IxIIIII IIIIII I'I‘IIIIIIIII'V (UNI-II II'I'IJ‘IJVIIIKI‘II IIII'
HIIIJVIII'IIE IIIl'IS IlIIII III'HI (I<‘\CIIIJ('II II IIIIIIx‘ H‘IIIII‘I'IH‘ III
IIMIIIIII IIII’IK IIII‘I'IVIIII: IIII' I,.III-\I[)IJII IJ;I\¢II|\ III I}l)[l'I|III(‘\
\‘IIIIIi raw III [III' I’I‘xI RIM'I': III(‘\ (‘IIlIIlII‘lI IIII'w ‘I’I‘SI IIIIIS'
\\III] IIII' KIII.IIII:IIII IIII-Im IIII‘ IIIIIIH IIIIII III]I III \\IIIIII III
(HIV III ‘III’ \IIlIIIl III \MIIIlII'IIILI IIII\\(‘\1'I'.IIIIIIIIIH"IJINI‘
.IIIII ‘VIIVIIIIII‘ IIIIIS IIt' IIII lIIl‘ IIIIIIIIcInI'I‘ I3(‘[\\"‘l‘l: lIH‘
'I'IIIIIHMIH'H‘ I‘lIIIx iIIIII I.II|{IEI1IIII I(II'J]§.IIJI>H.\ :IIIII .lll
.\II||II}II' III IiIIIIIIIIIII‘. IIIIII .IH IIII‘II‘IIIII‘ ltlIlhIIII'II'II II(‘H‘
llllIIl‘l IIIII‘ III'III,IIIII_“.

c\ HIIIIII\,\ IIJIIIII I.; III IIIII III IIIII I)\[J( IIIIIN IIIIII IIIlzx IIII
IIIIIII I,kl[1I-\\ III IIII' HI IIIIIIII RIM: I)t‘l\\‘l’l']] (IR ‘.’-I(II III'IIIT
:IIIII 311.37 IIIII I. II I\ II\[‘I'II1I|I IllIlI lll11II‘l'IIlIJl II)‘ I.IIII\IIIIIH!
IMMIII» IIII' IIIIII III II.\(II||I'I(1]J, I)III (I\K‘E'III‘\ ‘IIIIIIIIxIIII'x
I'IIIIIR I'IIII III.IIIIIII pllllllHIIII‘H Il]}\|]1'I|lll, II LII-I5 IIIVI IIIIII IIIII.
IIIII II\.i‘I'IIl‘ 'l‘IIIIIIIsIIII'x' IHIIIH I'I‘III’IIQIIIIJII IJIIIIIICIIIHN
IIIMII'IHII ’I‘IIll‘x :Ilw IIIIII'IIIII mm :IIIII \‘IIHIII IIl KIIIIIMIIIIII
I'.II’III III IIII' I\I|I[Ill‘.l RIVI‘I’. ‘2 III ,3I\I[I um! (IIVSLJ‘CIIIIII,
IIII'IIII‘I III IIII- \II'xI IIIIII [)IIII'III‘H [II IIIIIx III' III] lIll’
[lIIIIIHIIIIl hIIIIJH“. I'IIIN‘I‘ .II'I‘ I)!‘\I \I‘I‘II I IxIII HUIIII’HI'M III
['IIIIIII I'1IIII‘I III IIII' PHI RI\I‘I. II Is’ IJIHIHIIIII‘ IIMI :IIIIII
IIIIIIIII IIIIIIIIIn III ’III)\[‘ IIIIIIJIJI‘II IIII'III‘ HI] IIII‘1IIIIIHHIIII'
|II;1!I'.III

'I III- :IIII» IIII* HIIHIIIII‘II .IIIII \III\‘ (EII'IIIIV III I;I'.IIII >I/II
IIHII] IIIII‘ I;I|II|Ii IIIIIN III \I‘l\ (IIQIIN‘ élfIIIIIIH'l‘IIIN
I\I.l\'\I\t‘ IIIIHIIIQI'III‘IIHN IIIIIx I\]III'.II|\' I|:l\(‘ Ll I)IIIII<\' I'I'.II
llllt‘ \IIIII IIIHIIIII‘<I \A'I'IIEIH‘I’C‘CI ~IIIIJIII's.

I‘III I‘IllIIIIJE) IN I:I‘III'IKIII\ IIIII RIIIJIII IH I‘I‘NllII III ,IIII'
IIIIIIIIIII‘I'WIII‘ I‘InIIIII'I‘ IIII :II'II.II IIIIIIIIII,I‘I',IIIII\, (IIIIIIIIIIJ‘II
IIIIIVI II.III|II:~ HI- IIIIIII’IIII IIII IIII‘ IIIIIII'IIIIIIII I)I.III:III IIII‘
IIIII'II IINWH'IZIII'II \‘IIIII IllI'IIX

'I‘III- Iuwl J‘I‘II’II‘IIII' H'I IIIIII III III II‘I‘I‘w‘I iIlI :II IIIII ILIII‘M. III *
IIIrs III III: I’I'NI Rin‘t' IIl‘IIIlllI IIII' IIISIJI‘IIMII‘.‘ ;II I‘IIIIHI
IIIR 'J‘HII IIIII‘J‘I, III-H ‘N‘IIIIIII i< IIIIIII‘II.I:I'I (IIIII II\4‘]IIlIH
In, IJIIIJHIIIIII‘IJ‘IIIK, .\II1|II\‘I|("'I III IIIIICIII|\iI(II|)|}IIIf,I“.\(II|
III‘IIIH IEISIH \ IIII“ II'SIIIII'II III II “IIIC'I’IIJII

‘I‘IIl‘ IIIIIN‘ IIIIIII' .II IIII' IIIII III III(' ‘I‘IIlIIlIM‘lI-N‘ I‘IIII5 I‘IIII—
III.IIIIIII lIIII>IItIIIII‘\, ‘||II'\' III‘IIII Ill IIII IIII- IIIIIIIIIIIIIH
IIIIIHIHIIIR‘ II(I\\ IJIII III.II, III‘ Il‘I'I‘I'IjlllI III .I IIIIII I7I]II]IHII|('
~:III'I'I, '\\ IIII' II\I'I'I'IIIII; I..III\i]II.‘III ImmIIs IIIII'IIIIIIIIJIII'
‘AIIII II'II‘ IIIIIIIIIIIIII*\_ IIII IIIIII'rI‘ .Ill‘ IIINII [IIIIIIII IJ]rIl Ix'l‘Il‘lI In
ILIMIIII III‘IH‘w.

I'III‘ I'IIIIII‘IMIIIK I'.III\ I'I:»IIII.IIIIIII I,\ I'IIIII'I \IIIIII'III- Ill
I’IIIIII‘III‘ |_ ’I III III \\IIII.\I IIII‘ \IIIIII§;I‘\I I..III\IIII(III ”(INN
IIIII‘I IH‘ IIIIIIIIII I’I<I\I[I1I‘]1", II IIK‘ IIIIVI‘S III:I\ IIH‘H'III'I'I‘ III-
I’IIIIII'III' II‘. .IIzt".

.\I IC‘IDI XIIII‘; III IIIIIIIIJHIIH III‘ I‘I-I‘III‘III‘II Ill IIII‘ I’I'sI
RIH‘I IIIIIIIrIII-xI III I I'llIiII I|(|\\l'\<'l. III: IIIIIs Ill‘.' IJwHIII
II, IIIIIIIII'I I|1.III II»

‘I IH‘ II'_IIII\IiI lIIlIS \zll'f.‘ \\‘III(‘I\' [II IIIIIIIIIIII‘.’: |II<‘ HIINI
IIIIIIIIIIIII IIIII IN .I III»\' III'HSIH', II'I:I|)II‘_ IIIIII‘ \I‘IIIm;
IIIIII<i<II III I:I‘<'_\ lHllllIll‘ [III] III \\IIIIII (I.|HI\ ]II'(‘(III|HIHIIII‘
(III-r §_‘.IIIIIIIIIIII;I>‘>‘. SIIIIIII‘IIiImII- II‘:I§,:IIIIIIII'\ (II IJIIHI\ I;Id>~\
.IIIII I;I\.I .lcI (IIIIII' III‘HI‘ IIIIII‘V Izu'I'n Il'\>!.iI.\£1IIII cm»
IJIIIIIHG‘II [IIIIHI IIIIIII'IIHI 'I‘III‘I‘H (II\\ITIIIIIII’ IIIIIIIIIIIII' :IIIII IIII
IIIII‘. IIIII I’IIII'I IIILIIIL I1;I\'I' IN‘t‘ll (IllilllIL’LI IUJ' IIIIIIIIIIIQ
<IIIIII‘ III ITILIkII uml II‘IIllI IIII‘ HIIIIIIIIII,

'IIIII‘ III'|;II.\II.\ ;III'. II) |)IIJI'('H. \I'I‘IIwILIIIIiI‘II .IIIII HIIl\'
IIIxIIIH‘I' II'IIxs I)I‘II(IIIII{, 'I'IIIS :«I,II;I;I*>I>~‘ Illl :Iit-IIIII IlliIiIII‘
III‘I'I‘MJIH [mI'IiuIlI H'4IIHII'IIJUII'II In III]\'II1[III' J!f_[(‘11< iI's .I\I
[Illlll [III‘ l'iIIv-In’niIII'II IIIIIIIIIQI‘III‘IIIIH IIIII III [III’ ({UI‘II'I‘V
\‘III‘K IS II\‘I‘I'I:IIII I]\' .I I'IILII‘SI‘, I'I'IilIJIL" (III'IY I;I'I'\' \IIII'uIIL

IIII\II( IIIIivI.IIII\IIII:I I:III II‘II‘I'.III'.II‘;_ I'I‘HIIIiI'I‘I 'II
.IIIIIIIIIII III|‘,I’III(III\ III II‘IIIIJLII' IIHII‘ LI‘III \.\1'II «IIILIII» II?
I}]Ill|’\ L‘IIIN‘N,

NILIIIxII‘IIIII II‘IIHj IIIIItIII'II (I'III; II',_\ll‘. IIIII~ l‘I
(IIIIIIIIHIII‘ l}III‘I(.|I.,lI(‘(I \IIIEI “.XIIIIIVLIII IIIII» III IIII I‘I-«I
RI\1‘] (,'f\']J<I\lIJI‘\_ IIIIIIIIIl-JII IIIIT I]1IIII‘\I‘II;IIIIII IILl‘\< Ikll‘
[III\\IH‘.I‘.\I’]"IIU\‘I\II‘H\II\IliIliIIllII\ IIIJIII'IEIIW.II\II\I1L[
fJI‘NI Il I.Ill1,\[]l!II' I‘II\ IIHIHIH‘HI III III 1|(I\]IIIII‘. If‘Iz IZIII“?

IIIIIIIIIIgI-III-IIIIs IIIII~ mm III- III .1\II*IIII\‘- IIIL‘liL I;II' «IIIIII.
II'L!I't‘\ III \'.I’I(IIJJQ.

III! M ( IIIIII III IIII.‘ I'I \1 RIM I‘ III'III'L ILIIUI ~IIII‘IM II II:IIII
IIIIIIIIg-I1]I\\_IIII \(‘IIHI'11<‘, ,\I IIII‘ Imw as I ,'I<III' III ".I'I‘I
IIII'IIM‘ IILjazIIIIHIIIIII'x \\I'II ‘IIIIIIIIIU II} I,III~~I. ‘a'IwiIIIlIII
[)IIIIIIIIIIII‘ III} III HIII III .I (lullv‘ IIIIIIIII'IIlM II'IIII'EI‘\. IzI'I»
[mx'xw II]: iIIIII [III‘IIIIIJII- IUIII IIIII ‘:;I,XIII(‘I‘I IIIIIIIIII IIIII- .l\
LI(\l]II)I(I\lI)IJ\1‘ IIIII ‘I\I'II IIII l‘\]IIII'II(' III ‘QIIIIII’II III IIII‘
II'III III‘IIIIIIIIj \I IIII‘ I'II|) III IIII‘ ~I'III.I:1II' III'I ".I‘Ix III'I‘
IIIIIIIIIIII'III'IIIIr IHIIK \\1IIIIIII.I‘. III-\I' Il“-.I5.III‘

I,IIIII' II“) I)(' IIIIM‘I'II'II ]l| II'III'I \IIIEIIII 1"I.I;:II=.I'III~ III
“IIIm IMIUII'II LII;s I \u III(‘|.I 1II|I" I IiIIII IIl'\II III I III' III‘;<'IILI'I
\\I|II I‘ll" II‘I(I\[I.II'IIIUII Il‘llHIIIJEllIWIIIII‘l‘,\I.II\.IIIII[|I1.1II»‘

IjIEIXIiIIx IIUI IIIIMII .IIIIIIIIIIIIIII\ I III“ IIIINI'IIII ~ III-WI I-I II‘II'
IIIIII M'I IIIIII\ I“..IHIIIH‘II.

.I,I l’I.l()(ll’.I‘\'l‘l BASALTS

'I III' I’IIIIII-III- ImmIIIx II II-IIJI‘ III III Km: III‘IEI I IIIIIIZIHIJIL
ILITII III'I‘ I'I-IIII-xI-IIlI-II II\ III'II'I \I .‘I \IIIIIII ‘lIl‘-I\ III‘: IIII‘ III
llI'.’ I’III \IIIIIIIIII.‘|\ IIII‘ I\.I}LIE'IIIIAII: IIII\Il;I\ IIII :III‘ 'I'II'\II‘III
\IIII'. .IIIII IIII' \.IIIII\\\I' IIIIHII‘ ,II I'rII \IIII'III‘IH I'III3 III IEIII
[\III‘IIII I‘1~I.IIIIIIII'III (III IIII‘ l‘rlHI‘l'Il \iII'IlIlIl‘I III II1"\I‘||'II“
Iuw III IIII' IIIIJ]! III'IXI IIII' I>..I>.IJIII IAIJINIIIIAIZ I'I‘IIIII.:ILII.'I
ISIIIIIIIII IJIIMIIIhI II\4‘]I1I\ fIII RIIHIIIIIIII (IIIIIIII IIILI‘IIIIIIII ~

\‘IILIIII
HIILEIII .IIw III' HIIIIIIII‘II III lIIh ;;III:III. mm IIl‘NII'IIlt‘Il III.
NILIILII‘IIIII Il‘I-IIII: IIIIIIII‘I IIIIIIIIII.IIII>II 1\ IIIIliIIIIIII III
\‘IIIIxIIIxIIII I: I‘III‘II.

IlIILI L'\Il IIII\ \IIHIII III\\'.II'II~ \I.I-II I’III \I‘qI'IZII,

Kulmruinu bamlt II I" III‘VI

()I'IL‘VHIIIII‘I‘ILIIIIHIII‘I' \IJII‘xlflI‘II'I‘II‘ [ilLIIIIIIIIIL:I‘.I.-'1.II
IIIMIIIII‘II II\ III!’ 'K IIIAILIIILIl H.1‘IIII‘ I'I-IIII.IIiI>II'
II'L\(;|\'L‘_ III .I M‘IIIIIIIII' III IIII III IIIH‘III -|_|IIHI1"IIIEII’|I
.IIIH EIII KII|IIIIIIJIIII I{.II:.:I In IIII‘ [\IlIHIhII I'IIII~ III 'III.
\xc‘x! III IIII\ QIIEII, ()1; IIII~ I)L'<;!I‘<‘ \III‘I‘I I‘ I‘..I~ III'I‘II
II'IIIIJIH‘II HIII‘I IIII IIII' I \III‘IIII' III.III;II: III IIII‘ Iill‘Ii. ‘III IIIE‘
\\I')~I \IIII‘ HI IIII‘ ”III'I,1\I.1\\\I1 \IIEII IIH‘ II.IIIII'».-I IIIIrI I"‘]I,
IIIIIxIII IIIM III< Ii II‘I .IIIIJ\II:III. Ix III II III‘II' I,:I.IIIII II IIIIII‘IIII
IIIISIIIL ‘I\('<IIIII‘IIIILL III II IIIII'IIII- LII”: I1I,IIII< IIWIM

I’II'I;IIIIII II‘VTI’II IIIIIICI.\ I'III‘ K \I .IIJI‘ III‘II‘IIEIIIIJ'II‘II‘
IIII' IIII' [\IIII'I‘IIAIIIJ II.I\.JI|\ I.I1:;:III: :IIIJII 3,";I‘II I:

.'_V.' 4r“ 'I \|.I, IIIII IIIIII‘I IIIIII II:I..
IIIIIr III \(‘HIH IwIIII II.I(I\I}III II :II.I]|I]IIll‘; IlI‘IlI HIM-III, 'I‘.".‘III

II" III‘IIIII IIII'I\I'-V I‘III

IVIIlLiIl‘II IIIICI I'IIII'I\‘11":"IIIII‘IIIIKI'CIJLLVKIIII 1_“III.IIIII
".()I“ \III III] IIIIHIII'H-I III'.II IIII‘ ILIxI III IIII' I\II]I.IIIIIII.,: w.—

‘IIII‘I'III III IIII‘ NILIII RIHI mIIIII': II V I37 ‘II I71" III'\:
I Ill‘ III‘IIIILII'JIIIII III I‘III'xl' II.1‘-.II'\ I~ I‘. llIi 'II ::I Il‘ IIIIIIIIII

\III\ IIII' ILINIII II.I\\;IIIII ‘IlIIl‘vLI'IlH'l‘ Il“\|'l ].I-'IIII‘: I,IIIII.LIIIIIII'.
INLIIII /.HHI‘II. .IIIII IIIIHI'II'. IIII' IIII IIIIJIIiIIIII"\I ‘IlIIt'IIIIII\~'I\.

Nurnkwv Immltfi III III'II-‘NI

V\\I]||I~:\\l' \ IIII .:IIII‘

II \(IRI ’I‘ III‘IIIII‘IIIIIIKIII].I‘1I>II|‘]I IIKIII(‘.1\I‘ III IEII‘

(III][|l\ II'I'I‘U'I (II\IIIIJ'lI ’IH‘

\IIlIIII I'.I\II‘III < \III IIIII". III I.III\I |"I.II IIIIgII, 'I III IIII'III I \II’I‘II
l'I IIIl‘ IIllIllfllI‘ IIIIIIIIIIIII; IIII' IIIII IIIInJIIiI'x l.._\I\I]l ‘IIIIEII‘
l‘.l?~[ III .\I1||)I.\\|‘ HIII_ I\ IIIII\ ‘IINIllI L'IIxIIIJ.



(,iilllil‘f, (IIIIIII‘il L1 Illlll' ml VJ_I}1\lil‘ pi'i'ulllimlili‘ ll'IIm .1
mmplr nl' lII\11\ \’\‘lIi< l1 I;l\t‘.\ (IIIIIIIIIr‘uliiliIi \\i|ll llll’
l\-I,l|).l]illlhl lmmlts, IIII llu' :IllH'I \lIlI' ml Il'u‘ I‘ll-I. Ilt'\'I I‘ilir'Il
in Mr pix-Hum M‘i'llflll.

,\ lmmll llrm ”saignwl In Ilit‘ \Iimkm- lNQJllx lt'\|\
IliiI‘IIli (I11 Namlmiii lmmllx (In l)ll\dll|l\‘ llill. \ai‘nkWr
llll] ll\llll l\ H lllll‘ ll lilllll('(l IllHl (ll.\\(l( lK'tl lMlNQllll‘ (lilllll'.

Will] .‘I [11111; :Ilmm Iilliii in IliIIim-II'I‘~ IIiiIl iuu (lylxm. «III
I’IILI11IlHl lw luml'l} z-pm-Il l)I‘IlIlt‘<l [Ill-l5“ IIIjulHIIII‘I‘IIII'S
rlll‘l il l('\\ llllll l-l\iiSI

'll’It' plug: 1(n'L ix :1 Iniijjli. \"f‘ll"jl)l11[fi'£l lLlM‘IlI H,”
illltllwllfil)‘ pmpliu‘iIiI in Illliilll' :Iml (IllVllll'. lll Iliin 5(1-
Iium lllIll‘IFIll‘t‘ I'nII'mplIr‘nI”mix-rs arr I:l)\i‘l'\t‘(l (hililam
\(‘llI'pllllH IIl‘l‘ similar In [l11)\l‘ liuliml in Ilu- Sqiriilmili
llrl‘wiill‘xfll Ilw N}{1!I'.‘ll'11£|I't'IIII‘t'lllx’Ill [HIlII'StIHIl] (um

'l'lir lumill llrmx iII Dikululx llill .Ii'I‘ \lmwr'li‘ pwuwut'
pliyrit.

|’\llrtl(|>lllfiyl1‘l‘\\‘(‘ll(‘\1)[I\t‘(lll}[l'lt’S-flll'lxt‘fllllll' I'Immi»
lJEHIVIHIKJ [Nggnulwlxi RiH'! iJIIIIIl‘IliQIII‘l)‘ 11I11'Ill Iil
Nzli'mkiw lllll‘ whm'v Hll‘IlIlllI'Il Inu‘plv Illllx uml ugfglmn
L'lilll‘ Ilip 11I Ell—"‘nfl‘ NN‘W. Il‘lll'} IIIIHdlIl lmwlt l,>l(ltl<.\
l(ll‘]lll['ill ll) llll‘ I)lllfj\ Hlilll‘l'lrll_ [l‘lll('lll('(l l)\'l'illl3(lll.ll(>1

(Lizm'x' \unwwl IlI:II Il'u- lmximm wl‘ Nnmkwi'
\'I1l1‘.IIII) um i‘I'|.III‘Il Ic» Ilu- IIIHIlll‘I‘II (‘.\[t‘H\lHlI Ill lllt'
llgIIlqipia l’lhful'pllli‘lll Izmlt (”mph-V.

WI) l’LlOCl-INE 'I‘RACIIY'I‘IC SHIELD
V()L(IAN()ES

ill'IIlll) l\' nll |\'i11§: .‘mrl (.lmpinnn [H4731 ix pnui'lv
I’I'pl’ISt'nlt'll in |l]l.‘~‘ :mxi: \‘nliIInI‘H‘iILIlli‘ 1111' 111ml impui
11m! IIHiI l\ IlII' ()1l ri’zit’liyii‘ ml llII‘ .\Hl£l\'d llIIIlnIymI‘m
11ml [llt‘ lIHII'l L‘ilh‘lL‘Ill Iilr. slmulalu. I(|1]5l(lI'lI'(l liI'It'
VIIC[(‘ll|(‘I \\i|l| lllt' l\’l)l\'\’\il[lll]lf,f~(l llllI. ()H llH‘ \\'I'Hl('1'1)
Hlirrnl<lm IlII' ‘].1111.Il\1111.‘:1 lllil‘ll}ll4 J lm'nmlinn .‘Iml Il'lv
lIHl\\\.lll‘ll)(‘l lhl‘hlll (IIE' Ill\l.‘ (it"fl I‘llN‘Il ll] [lll‘i L'Il'HlllJ.

I'luslcrn Inner Rift Shoulder

()RI 1 1pm1|\'11-.I‘_'l],:\1'”‘1

'l'ln' ( )IIIs 11:11 l1\'1<‘ IflL»\(-'l{[ " I‘ l] ia 11.1mwl .llH‘I em :11't'II
.1ll““7ll\l1

(lisrumic'III/Il [1111(1t \\‘:l.\ mappml ln‘ SI'I'IIl HUI/’4): Iwu
\lII’JlllHl ”III ‘lT‘ ‘l'lim‘I‘ .I lmllm‘i'u ul' lillllll‘tl.

nullinx Harm me In Iln‘ mull]. I11 lllI‘ ll|)]H'I Knmul
\‘1lllt‘\.

l.‘l["‘"('| illt'll‘ lilllll:

l ‘l'iiI plum-111 mt Rum-lIl\'ul\\\.ip:1ng':IL Wlil‘ll' Illl‘ l.1\ .15 1:111
Iit‘iiilliil 'l1(‘ I:I:-1"l| :{ltlz' Ill‘llll‘ KIIIIIIIl \KIlI .llllI \ Ill} \IHlQHllV‘J l [H

Q(.l\' if"! lll lilifl'l
2 ll ll" |z*\1'l men: (21' l‘c‘II.'<::m In 1111* ‘\I|i£l\'£l l'.IIIl).‘I\'m<*211.I'Imm
ll] lily l|l Illt' Nllll‘ll’€'r1\l

'l‘lu‘ I'Illllliilll'dl lIJll Ul-llllll min >111;;:I-~I> Illiu IllL‘ mu l1\l1'
lillI‘Il II (lt‘pl'l’x'SiIIH H'rmlim; \\'_\\\' HM». ;I l)1'(1.l(l.
111.11111’1'111111115111 III lllt' .\111.p\‘a \Illlt'}: ALIIN'IIIIc-uili Ilu-
lmnmfinil \\il\ h'mjmt‘iiII'Il, [Lir’llIlll.IIl\ in Ilu‘ \xm‘I. l1}
LIIIIIHIIJ [1214. IlII'()1'I,I< l‘IIIIllI‘InIIIl lIIII‘I‘I‘I'IIslIlli.

I’lJIJIIJ‘t‘UlIIVLX‘lt'llllV mIIIi'upx lil‘ llH‘ ()1‘113 Il‘nrlifsti‘ Eli’l‘
ilixiiiiqiliwlu‘tl liy llIl‘ l(‘\‘l‘l‘ ('\'('[I ll‘\lllI'l3 (Ill IliI: Huiluug
i'spt'tiILll} i11 Ilu‘ SIJUIl‘l’I‘IISI‘ \YlH'I'l‘ Tlli'l'l‘ has law-n ll‘NN
(lissi'i'liuntlm'[In1I'_111\I,'11;11i1311ulIliI‘I'li‘uiliziigr-I‘Imxr'qumn
HI] lu\\t‘1‘ini§ Hl- flit“ I'illl lllitx].

l'ln'm- \puimrm‘ ml ()iils ll'iitll)‘l<‘ yillt-rl 1153' (lmr’r-
Illll'ldllt1l1\ ranging l'i'um l.{ij:ll_l III ?l_i2+1).2 \‘lu,

As 1m: ml Ilu' xpm’imcm \-\‘I:1t- \uniIlic‘I‘t‘rlA wirh ZPIIllll‘
('umt'm‘ (il)l(l('l| I 19?“) wax (lispnx‘t'tl lU .‘II‘I'I'pI .‘l tlult‘ (Il-

ilfl Mn 11> 1111: 111ml I'l‘lléll)l(‘.

f‘ll’l

'l lu' .IgzL' 11ml 11,‘l_1111111.\llip.\ nl 1111: ()Ilh [nulluv Ilil‘l'il
Imnpnrimn \Vllll llit' II'III’iii'II- Ill‘lll‘dll‘i (ll. lillllll‘llélg'lllllq
iillll >l~i11 'l'in‘ ill :11)Ll IUHLm l‘LlHlll'l Iim‘IlI (Ilung Ilii’ I‘il'l
[l\'<‘}‘ lllllj I1

'I l'II‘ (JHH Ii'nrl'n'u- Iltnn‘l} I'I‘\T\11]}IIII1lII]'IILll’)l)’UH Illt‘
IImlt‘rlUm; .\IiI .1 13m \(IlLHHiLN. .Iml \\1I\<:‘XUL1(lL'Cl 11111-1 1111
I‘])i.<cIrli' Ill l.IIIlIl]1L{. £Illil \‘illixt‘tlIII‘Hl I‘IIixlIm (ll Ilu'

Runnimli (11111111 ]:lllHH(lllll‘\ .imuml Il'lI‘ (jlwmlmlim
Sliii'ltl.
Ht'tlllii<.‘])l\. LIlIlInLIulI 51ml Il‘JHI Tl‘lH]'(l(‘(l I1 Tl1l(l-(I‘lt’\'\' ml

Nimlu-n- ilcu‘.\ Ilu' ()Ilh Iixuliilv mulit

ll” [11‘ (Millpl-Nllq I\\II 111.1111 llmu, lllL' inunuvi’ ul \\llllll
i§73111Il1irl>L

17:11:13' IIuII'w lililli'I'l UlHll‘I\{llul'filllfl'l l]'dl'l1_\‘[t‘.\
rlnmilmlt' IlII‘mIqlmIIL \\l|ll \.11i.1l)lv }H'l1})lll'lll)l]\ (11'
]ll)('[1HI1‘\'h‘lLil Illllil‘ll'luiliixt‘fi Il'u‘ 1)l'11‘[1i111'_\\1\ mm‘ Armin :1
l('ll§;lll (Ill 2111]. l).‘111l|1'.\ (ll lili'lJiIl AIiIliIL" i1) [lIL‘ L:1‘ullll(l-
muss mfggrq ])\i‘11(l(Illlnl'plll‘rl nrphc-linv.

linsilily is clun- III ]f).'ll‘(1llt‘l ui'ivnmiinn ul'thv linm'rhm law
[11ml l1): ull_\“ mniililiri mir Il)[)l]('lll)l1\\[.\. \xlm‘li mm

l<lt‘l)l‘(’l~(lit"
iu‘nigilldiiw. ,11';:i1’1111‘-11111§i1i' .‘lIl(l .1ll>\L‘(l\tI]1i{L' 111m 101111
lw partial 1111111111111] I’t’Sfll‘pHIII‘I,

1'1‘Ii11‘nliuikilitii svgrr'uzltinm in the QI‘UIIIHlIHih‘.

Kuhn Hindi I:\\‘ \I I liliwl'fi‘l‘I
This wquz‘ntr ul'l)1Is;IlI.\_ (lt'M Ill1('(l £15 IliL' Knkunlmuqa
(_|\‘ul<\\ul)1111q.‘11 Buvlll l3) |'-\(,;Rl,‘ 11““‘11 \xux IIIIII)I)('(l la}
Small ([9711: HIV} IHJIII'IIIJ in l.llll1!.'(l >11'ips ljl‘[\\'t’t’n [lIC‘
()1'115‘ .-\l<:11g(‘1'1 milivm .mrl 1hr \xI‘xH‘l'll ll.ml\~ ml I).l|\1l
\KIlI 11111)‘ \\l|Im Iniilii'xi llII\\,\ll1t“\ IIHIlI‘l'liI‘,

ll l’u-il‘ luv is prrxunnwl Ir) lu‘ l’liwl’li‘iflmL‘lw; \\illi:I111$\'
illIKl ('Ilmimmn Illlilfil Innu Il'wm .I~ l’li'iwnu-m'. Amm-
(1111n Snail Imp [ iI._ I114. 1‘3 I llII'il ll111,l\11l‘\\ l5 nnly :Ilmur
f) 111. 'l'lit Kuhx'upmm‘u lmmli Iqu'llinq 17mm 1982 ullliun
ml Ilu‘ lfllJIIIHJ HIPIJL'lilPlllL 11111111\x‘nxm‘npnwl ll'HIII IlIH'c'
LullI'xI

l Klll\\\411151l1‘&“‘fl Hill in Il’u‘ \hlllllll‘lllvlTll: llr3-l'1\'1\\l1r‘1:"11
"Ulll' ili'\"lH]N'Ll “[1 ll SUIlU‘" (ll ()ILL‘ (:tl‘]l\1(,-.

IO 11) Ihv ()1115 .mui :Ilmm '1 km mull] ml Kulxnuipanifii
3 lII IllI‘ IlIIl'lll'H'l'W |l|l’.II Klillldllllhllll 111 "Hill; ’I'FA'II :18'.\,

1111 it ldllll “lilLll ilihpluuwl Ilu: ()HU illitln'u', Llilll \\.llL‘['(‘
Immhii (influx and (I lmmli llmx HYPI‘lIt' Ilir‘ Swumiux
l!;lIlJ}l' IIlI-mnlncl lit‘)! In N-Ltiuil 1H. .15 pail (ll. I’Itlmt
\ [‘IlI .mw],

ll] llII‘ \Inllll Ilu-xr lmmlis:11’I':l(1111i11.1111l\ .mk;11;1111iIL'\\
\iiil’l1'I'IIII‘I‘Il'IIII'1 .lll11IJ1'II’111pyruv'm' ])l1('Il()(l-\\l\ lli lllt'
mmli Ilu‘I .‘IIL‘ II)111'.~«.'»5_11'.Ii11cil. uplii'i‘ii, .Iiicl IIlLtJIl
\'f)\‘lllll{ll'.

'l‘ln' llllllk‘lh' in IlJI: ”Hilly-“(:51 14111111111 (‘jt‘FlI‘ll lilm'ks (Ill
lmszill \\iIl1 Hll\lI](‘ 11ml }J\I'I\.\I'I]I‘ })l1L‘11(Ii‘l\'.\l.\. LI}.

I‘I‘Kt‘mlflilm‘ IlWI‘ [\1im'rnt‘ l;1\;1\_ :1lm iiiululm nl‘ limitlwl
gulilimiil mill lt'mm 1';11i1 Inuivl'igil I,II1]?~l\ll11Q 11110111} <11-
:1nnr1l1m‘lmv.

Wt‘sicrn Rift Shoulder

Imixuvxi I IIIII mnl Ix I'l'mlJll I
l\l(‘(,1lr1‘|.‘114l1;1n [1"71 l(l(‘.<£]‘ll’)r‘flIllulIlilIlH'IlTlllSlIII'Hléllilifl
IICAURL? (lal
(llini‘r Ilii‘ ilmt 111m l)('l\‘\1‘(‘]] lIIIII' (ll‘g‘l‘l't' \(111111‘1' \lil‘K'l\ (:lllll

.\\‘l1l(l1 (IUILIUP\ in Ilic .\Q'll]_\ an: JI‘I‘il SII‘CIClr

luIIi‘publisliulgi'nlngiiulnmpsl(11:50 L:l N.
(Iliapmgm1197111} lll‘.1lt‘(l [lll\ Imil 1151:1111nl‘VuIqm

(1}1‘I111pl\ .
'l'litf 1‘I‘1i31‘1‘1'11'1‘ M‘L'llfln for lliis wqm'mc' l,\' Ilu' unrgv [Ill

llll‘ Lnlmnlvilm Rn L‘I 411111 [I') [liv nm‘rli-wexr «if
:lli‘Lfl 'N‘ i.ca nutsitli' Illl\ 11ml) slu‘I'I area {1! (LR 1330



11H. lln‘} miiiti'np m‘m‘ .1 Small Anal in [llt' innih—wmi
t’X‘H‘t‘miLy nl' Iliis ilvgri‘i' minim:

Pliniugi-iJlugiuilly Ilii-y :m‘ (,Iisiiml l‘miii lllt' lelt‘)”
lying: Kelpmulina luasults UH um‘mmi nt' [lll’ll' lmlmu‘ Mini .11
[nun-m.

Tlimi' l)£l<.‘ill\ an- pi‘ulilzilily ul' Hilly l’linu'iiv mgr: [Iwy
m‘t‘ (JVL-t'lziln liy llii.‘ muliylit .Jéll'l'lr'ilx'fillu l'HIIHllllllll‘ I'cii'
W'lllk‘ll :i (lijlt' (:1 I331 Mn is“ I1\Llll£1l)lt'. 'l'u Ilu' Iim'llmwsr (ll

Til] In 'l,'l l\'li1.
llit‘ lmliwult-ilm llélhflllh z‘t‘xt 1mmIiit'ui'Iiidlily (m lllt‘

lx'dpzu‘ulim basalts IU lllt' Mlllllll illlll 1I11<lvrliv 1hr
‘Jillllill'x'illlil lfH'IIHlllUll whirl} (mic my» U11 [lug mist Slill‘ (ll

1hr ill‘t‘zl llnws‘ lim'i? luri‘n llfilt‘tl £l|

1hr Ng‘inynngj RiW‘Ix 'l'liisii‘ UHH‘IUI} l\ M‘tll't‘tl by
[lLllllL‘l'ULlS N~S~inrmling nm'riml liiiills. (lt‘lining ii
[Illlllilllll’t' lim's‘i—:m<l—qr;1lwn ‘Sll‘ip~ :‘lliji'l, lllL‘ m‘vmll
SII‘LM'lLll‘l‘ zippiiixinuiliiig m :i Ht'lllll' (H[1][)(l\lll‘ im'li. In
[lll\;1l'l‘;i Ilu- limulu (lip _L;':'ii<‘r:all_\' 211 Al‘miii 5” [4) ill!) (Sim.

l\l('(lli‘[LLL{l]illl n’liiulijiil :i Il1l(‘l\’l1('fi\cillzjlmlll 1311111 .ii Ilit-
t'vlvi‘t'mv Nt‘t |l[)ll‘ illllHIHQh rlw mimlwr ml llU\\'h‘ :Lml [llt'
lnml Iliii‘lmt'ss gippt‘zu‘ lu iiiti'um‘ (WIMVV‘Hl‘tlm

'l'lu‘ lmwsi llmx‘s :ii'v lmxultfi \x'iih HLIH](‘1‘ULL\ (mum:
])l)l‘[1()( i‘yx‘lx (Ill luhrzidm'iti“ [illVllll' Llllll mighty \tlllgt‘l‘
lluws_ pmluniiiirmlly linv’gmim'tl (iliViiitwlxisalt \Vill'i
npm‘sr (‘zili'iit'—li|lml :lmyqdulvs, l'N‘HIlllK‘ pi‘ugi'tssi\i'ly lws
[)(l!‘[]l]_\'l‘l[l(1 Ll'ii:1‘z,‘ .111: pl‘l\lh‘[('lll iriii-i'i’zilgllimix‘ mi 1111‘"
l'zlL'rqiN l.1t‘l1.\|l‘l[](' sulirm'm will] thin Elm-w nl' li’anliyiin
vwlilt'tl Hill. Rrrl \w'mht‘i‘ing ()1 lllk" blin'ki l1}]})l'l‘%llll;1('(‘
ml [liv [mu] 11mm lll(ll<('lll‘2~ signil'imnl Iimt‘ l]‘lT(‘t'\‘:ll\ bv
(\Vt'i'll ('Xll‘llHlVC (zliismlvs. 'l‘lit’ HIPS nl' Hows .m' usiiullV
\I‘Xli’lllJl’ :mtl wm‘iai,‘<)i,>lix \xv'uitlii't‘ul It) i! 1)i11'|)l('1§i‘t'\'
(,wluut. In [liin M'tllHH Ilu- Qt'<)1ll]fl]1]£l\.<Ullllu‘ basalts is
IHUSIlV luluxulm‘ilxg Kllciwing llciu Hl‘lt‘lllillltnl, \lilim‘ HH\\\
of lmwniiiii' l)i'l\;lll L1H: >1m1'sl lim‘liliyr'ilit, \\'ifl] s‘mgill
plu‘nmgiyslx ml :iiuli-Him', giiiqilt‘ :mrl éilfl‘l‘t‘fil HllVllll'.

l\ll‘(7il(‘l]:1>L"ll¢lH (up. i'iifi HUQg’L‘ML‘kl 111.11 .1 .xiiiglv lHLHHl
rlykr tl‘fimlinu" iiui‘llrevist .‘al (JR I'llil’: 3W) wax 2a pussilfli‘
MHH‘H' llll’ pm! of [llf' lmmll; tlilckriiing ml Ilu- lcmt'i'iilrisl
lluws suguwls tlisi'ivuliun li‘nm [lu' \(Jlllll,

I \M »\|\.\\ \ I'iIR\1\']](JN {'l'pulK)

\Ir‘Uli'naqlizm (197 l ) (Ivm'rihwl lllL‘ lmwi‘ llr)i[\ Hl this SP7
(im‘iiu- [)H llii- wra'r .~i(lv ml" llll' Nginyang Riw‘t Lhi‘ 11min
nimmp (ll \-\l]l('l1 liw: un Ilii' wiltlrmm ll.’llll\'.\ ml Ribkwn
\Riliuiin I“ [ll(‘ l'lHI'lh’WCRl, lii tliis llt'gl‘t‘l’ Hllt’t’f {in-u i1 is
(‘,\p[).\t‘ll unly in lliL‘ CXll'l,‘II]l‘ rmr'llmwst‘ ()11 [llL‘ (“.151 hl(lt' nl
Tllt' \ig‘iiiyzmg \'.‘1llt"\', mapped by Sql (I‘JT'l-V).

'li'hz' mlnl aim nl'uuu'i'up is alum! 26 lung.
Nlnmiimliun I‘('HI:llHH wvr‘v (liqijm'c'iul in llll‘tlénnélki‘lnél

lin‘iiiuliuii. mirth nt'tliis Ell‘l‘Il‘ at Km‘riimil1 im‘liirling hip—
pupmlzmim tt‘r‘th and [11v Pun l(l€lf‘ nwi’ujxfm.» .V‘fl, :iml
:lr'pw‘r‘rr-i [(1myulnn, [978 and (iviili'y in Hislirip. 1978).

s'\l iigv (lt‘Il'l'llllnilliHII li‘um :1 Iiiiigi'm’in' spwimcn Lyin-
;i I'l‘SKllT Hf 1‘33! :i: l) '2 Ma l,l\3l('(rlll‘nélVQlLilllV 1971}.

.\ Sf‘quL‘IIU‘ ml” 151] H) 21W] in (‘iniupi'isvs pyrm'lustits (Incl
st‘tlimi-iils m‘t'rlnin by Iimltlml ti'm‘liytii‘ [‘xu‘ush 1‘s,

St't'nl's (197+) sun‘i'z-wimi is lmsm’l m1 (‘UI‘I‘t‘lilllUH will)
i\,'ll'(lll’ll£i§jl]£l[ll¥ wqumu’c lmm llll‘ wvst tlL‘ ”l H):-
Nginynng RlVL‘l‘I

'/ l/IH-e‘ i} rm \
l”

h \Imrlr‘rl [bli'lxpnililiyiu (luii'liyrt‘s' {35 H) 10 l'lnws)
:Iml [lllll pumit't‘ Hills l. U

I) limltlccl wliin‘ m‘ palt‘ vrllmx pumiu: lilpilli Iiifl's up (u lil‘)
l \‘Vrlrlml InH‘ ljll‘t‘t, a r .71
'l PlIIHlH' lnpilli-mfis X3
2 N‘liigt'm'irs' [.10
l Pumin' Hill's mvrlgiin luv limsilill'rmis sctlinu'iiH bl)

lmallx ilii- llllllil'illllt‘ IJ; (mil \u‘lilrtl lllll Hi .11'!
pi-riiiiniiwl In lllldllll“ (llilltl'lllhll‘. 'l'lir' umn‘rmIM Ullll
[lH (HI!¢‘\])HINl\ In Ilit' 'Llil‘iilniiimJ lI'Jlll\’<\-I ml \l ,
(:ll‘HdL‘vlLlll :l‘Uli: Mm} [Will lllVIlllllHl [hr mm- ml
(lupiniiwix'ii {(Illi‘JIiuiimii‘i lllll, "'Hi'liii riIi l,.r'l'
(II‘WEl'Xjr ix ‘1” Ulll (lHtlt‘l (um' \\llll i'ril llJll\ dipping
1'.'lfll.1ll\ ulimAI'iL in H! lll',‘\l' illl' inii'inlml l)\. [Illlllll
.lllllll'll‘EHliW". IIHI (ll'liiilltdlt'il (m lilt' “MIL \\l|i(l|

iiit‘i's"t' ll)l1!<'>.|lll.\l‘.(' lellV'lN
'l‘lir plllllltf‘ l.l])llll iiil'lx IWH .i'mm ll'll‘ll Illllxlllllllll

llIlK liHlN‘x illctllll1l( ll“]HLiHHI\H

FLOOD TRACIIYI’Il()N()l.l'l'l-LS AND
'I‘RACIIY'H‘IS

(ii‘niip \.l1il Klil‘,‘ .Hlll (llldl’lllllll il‘li—li imlliili'x in
('v‘t'liliiil ti‘rllllinilr’l‘lh, ll14‘ ll.“ ll\ llllllllflllll“ iil l.II‘_\1II'|LIIHl-\
wii ll)" \\1'\'H‘]ll Blltlllltll‘l, llll' H'.l1l1‘.l(‘*~ mt Klumi (”HI
(ll]('}l(lllll\ ml llH' l‘.l\li'1'l'l \lIUIIILlI’I, ‘mrl llH‘ ll.iiiiiiii':‘inn
‘I filtllVlllll‘HHlll" I'wiiiiiiiinii \\l1l(ll illillllllllltW Ill“
\i'IlHl'H'll) \l’tlllHI ml llH' iiimlmn ['Ill Il'l‘_1lll" Hi.

'l‘lirw mmx ltl'ji‘llll'l \\1'll \lllHIHllllilll' lmmlix LllHl
HIllLLl‘.’l]H"~. (I‘lllllllN‘ im ii\~1|l lillliil'l ulin ll (.iilliili~ 1pm-
wiml ('HlllllllllllcJHHIH1'ir]‘.\](l<‘l\ \lllilllfl l)(' ii‘tvimimwl .h
llli illilrlllllitj‘lnll If”(Iijiixiillvl-Li]”iijii (iz'iiuIi'

Quatn’nur‘v flood lawn of lllt' “vntcrn Rift Shoulder

UH ll’li' \\!'\1l:)l \lllilllllt‘I 1iu- um?» ll.l\l’ liii‘ll «giniiin‘rl
lli‘I'l'\\IllI ll]l\l‘l]\]\1<i1]j

2 H .2“. ll lvilxiill ‘

l \'!\.H|l.lllll\ Hm l'ii1>:'i~iiiiliu

1')
t lldlliiqw H Ii lHl‘
'l
_’ (lll‘nmlfllilllllhl‘dil‘
l \llll‘jl‘1.:lllh1\dll>

'[ I'ir- lymutmml‘ 'iin l1\])lII'l|HllI4 1ill\llll‘rli<i\lUphill
“1' Iln ,w Ilmnl l.'i\.i \l'lillt‘llll‘\ 'l lu‘ \llll'tihlilll lmnilh Ill
um 111' iii iliv‘ Xuiiimiisg \ullm‘ 111 Ill" iiuiili. \\llll(‘ Ilrlll< 1,1
(11](l71illlltlill)lllllll(’(ll.lll‘l\ l‘.lf‘l m1 l,.1l'\'|‘ l’aili'mig’n.

.\l: I‘3til\]\.\ l.\.\\l {N ifgjnliW'i
Null Ij'I‘UIi llhlllll'Wl Tlllfi lHIIHJIIlilI .n ll'll‘ ‘].,11iu{il
diili!‘ \\|iiili \\1‘]l‘ Irrnqnixi-il [tr lu' Ilu‘ ~iiiiligiiipl|h
I.-<[i|i\‘,i2iiii nl lll“'\ll]]'*1‘l\l.l1] ll.1\.lll\‘ llLiii In ihv I'Illl‘lllr
\\('\l l:.\l[(-l('l](l‘:l|<lll. 1"}‘1 ‘Ir

l'.X])I)\H|(‘\ (Ill iii in [hr i'iniili \‘\<\l (mm-i ml [lit-
lJ‘\.|HJil[f|l\ l’l.iili\ Ill] ’lll ‘lilllllJ Jinn

illu' \liii'ffisiaii lhlmlllx im‘ im'xlliiii-(l II? 1» \nliiigt'l’
llL‘lIl .IlNHll ‘1 Hm 'I lll‘\' .‘m‘ {nulmlih til ('.lll\ I’It'ixiuu'iii-

llii‘\ ll.|\"
:1 Illl1'l§]11‘\\l'l Hfim. lllll Ellt’} lm- Illtll Iliilmm in rlm
lisil' lii llli'l) I't‘lr’l'l‘llll‘.II'K'AHHl)l<_1r'i‘l'\l1l‘l.‘!-

HH‘U_ 'lrlll' \t'ilm'mr Llii<uiiluilimlil\ uu\«-i'lli‘\ llll'
_];i|ii;ik;ma ll‘IIlldlllllli milx iiiiiajmllll' lluux hum l’illm
\ wluiiiu iilu l\£i|iilllll ”mm ‘m lai-il \I‘jllll‘hl [lll‘
Mlliiiixiui l1£l$.lll\ HJ] iln‘ \Ullll] um \lllt"

'1 ll[‘ lmmll I> lllllli 111(‘\ .IHll \'t‘\l( Ullll. \\Illl 1)lH'IIt)(I'}\[~.
ml I'll\ll]4' .mcl Lilnuulniiiv mull (I1 ( minimally ml p.,il(' l)I'lI\\Ii
illlL'lllt'lllllillHH.Hllt‘ll1H‘,[l>'lll"ln|lll\lll 4ll|\ll‘|\.

'l lll‘ Klili‘x‘ismii lmxiilu :‘qm‘wii' llll‘ LN |)l1.l\'¢'lVl I'\lll|-
\ll)” (iwm i.lrl‘tl \\l!l] llll' Rililxnu \V1lllillllt ( ll]ll|]l('\ (\l‘[‘
|\'('\'_ 1‘“t .1]Ul\\L‘Xt l'\l:111l1‘tl HI] llll’ mulli-vmi llimkxnl
llLH \nliiiiiu

(l|||\l\|\|1\\l I.\\\l|xi(.1}7\l)rl‘l|
(il‘lPIlLll’xlldlll iIIZHmji i» r, hill 3km X“ nl Krnnpi \.|
Suiimlx'i. (ill l..1l'\l‘ llgti'iliuu: ii lll‘\ ilhl in HIV “mi «:1 llll‘
lwlmrlun ul'ilii: il< L111 1‘ \llt‘l‘! :ll'(‘.l,
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RIIII‘II‘II IIUIIIII III‘NIIIIJITI IIH' '(IIII'IIIIIIIIIIIIII (IIUIIII‘.
\\I|I(I| \\'I‘I.\' IIINIIzIIIIII‘II (IS [IIL‘ ‘(IIII‘IIIIIIx'IIIInI I'IIII'III1IIIIIII‘
III’IIIIII'II-s. rIIIIIjIIuII'III-s. MI ,I. I‘1 IIII IIIC‘ III-\(IRI' III-LII»

Z

III
I,

v .3 PIIIIIIIyIIIIc' IIHIJIIypIIIJIIIIIIIH
_, JCIFIOFIOKWA PHONQLITE

I
I"

v " I IranmIIns., Irahhy'flhOIIt'IIIH’h‘
U AIkdII, IIaCI’IyIOSI

I IIIIIIIIU: WIIIIIE’E} II,III,
I I

V

v

Y I

I J‘ '1‘ , I» ‘3 I
, I. V VI“ U v ‘
"BARINLU ‘ I

l _, I I ‘V'

I
T , 1,

A I I

{1’ I ’4 I ‘1

I“ I

>I' 2'” If" LM Luyamalnk
II“ I V HN 7 Hanningmn

I ‘ KR 7 Karau
I VPIIIEI

I,-.

I] I) 10 VI

KIIUI'I.‘IFTI’IIH

I)IN[I‘III|IIIIH‘I III‘ I’II‘ISIIII'I-III' [run In [JIIHIIIJIIII'SFigure 1-1

40

()III\ .IIIIIIII I IxIII‘e III lIIL‘ (.III li]dI’\1I.III| I).l\1II> IIIIII‘IIIII-~
III) III I.IlI\1)I.l§J\I]I'I'l_ \III'I'IHIIIIII'II II\ .III IIIIIIIIIII III IIIl‘
II\I'II\IIII; ILIIIIIIUI IIIIIIJ‘III’. III IIII~ IIII'II II|]I\ ]lIlII III II

II'III'IV lUIIIllIl“. \l'lIIIl'IlI I‘ I\ II‘|H(‘\I'IIII'II. .IIIII IIII‘ II.I>I' Ix IIlII
SI‘I‘II.‘ lIIl‘ IIII Iw IJI‘II' \\I‘||‘ IgIIIIIIII-II III. .\I.I:'I\III IIIII I'II I :I~

IIIII H\('II In IIH‘54III\‘.IIII; TWIN IJIINIIIIN, II II.IIIII
I1.-\I iIx’L IIII'IIIIIII'IIIIIII. III'I'MIIIIIIIIIY III-I I||J~l‘ IIII- I).I\JII\ .II
IIIl‘ [LIL'II'IILt IIII IIIIII. III .\I_IIII\.IIII; \‘\"!'I‘ III III.III\' ("‘{II'IIIII'II
II‘IIIII |'.II\II \‘I-II IIIIII

:\II IIL'II' III I‘IIXIII Is :;I\I‘]I IIII IIII‘
III IIJlIxIt“
(VIIIIHI'II :II'I :II1;I' III'II'I'IIIIII.IIIIIII III LII \I..I

I".\(II{I, IIIIIII
I‘ITFI, \\III'I'I‘II\ ('IIIIIIIIIIIII .IIIII III'I-IIII‘ II‘ITIII

IIII’ (IIII‘IIIIIIIIIIIIII II.I\IIII.\ II': II'I]\ ImuI IIII' IJI’III‘UIIIIIII
III'IIII' sIIIIIIIII III IIII‘ HIII\\ I'.\]]H\('4I IIII III“ \IIIIII;~ III
(IIll‘lllIllIiIIII IIIII_ \\IIIIII .\IIIII\H III'HIIIH‘II .I~ IIIIIIII:

II:III>IIIIIIIIII.III IJI|<IIII\A \\IIII\\I‘£1|Il(‘IIIl IIIIII'\ ‘.§l(\
IIIIIVLII III.II IIIIIIIII]!_’_

IIII\ \\I\I<III\ III‘\I|I\|‘HH'\IIIIII»11(‘)_]I\I]II I A\III{L'. I‘ZI
.\I.II‘[\'I‘I [I‘II‘IIII IIII'IMIHI ILIII III IIII‘ ~IIIIIIII'III I'IIII III [III'

IIIIII'I‘IIII III IIII' llIlII IIIIII III‘ I.IIII‘II II'III ‘|,II}‘IIII.II'IIk
I'IIIIIIIIIIII'I, [IIIJIJIIIIIII [I‘ITIIII (II'\|IIIII‘II .I ~IIII4II‘ IIIIII (II.
IIII,‘ ‘I.II\‘;IIIIIIIIIII II I'IIII'I\']II‘IIIIIIIIIII III:'III.IIIIIII' IIIIIIIIIQIIIQ
IIII IIII' (‘;I\I<‘l'll IIHHIIIIIH‘I' III III\ .III:.I (:IUIIIW IIIvI IIIIIPIH‘tI
IIIIII III II'II' ‘IIHTHI‘IIIIIIWIL 'IIIIIIIjI'IJIIIIIIIIIIIc's. IIIIII IIIINI‘
'II)(I\'\ IIHIII II.III III IIIl‘ \\(‘,\l\‘]ll IIIIIIIII'IIIIx III IIII' .Ilt’II
111.1!)l II I)\‘ SI I'III I I”: I I 21\ IIII- 'I ,<I\.il|‘.I'IIII\ I’IIIIIIIIIIII:'

'I'III IIII\\ IH,1IIII\ II 'fll'II’I’Il'III'H‘II II|\\ I'IIII\\ 1)IIIIE’IIII.
I'II\'I'II‘II \\IIII IIIIIII \{IlIIL L'XtI'IILIIIIL: EIII II'IxIII .IIIIIIL’ lIII‘

I,II\’<~ HIIIl‘I
lIll‘ III.III2I1I IIII‘I II IIINIII'IIIHI‘

\\(‘\!l'l]1 IIIIIIIIIIIIIW III IIII' III'ILI‘I‘I‘ \III'I'T ,III‘.I,
EIII‘HH III \llllII.I1 IIIIIHIIlg‘T-V
IIIIIIIIIIIIII-\\'_ IIIII.III- IIIIIIIIUIIIIIM: II I\ IIIx'I'I‘I IIIIII IIII: l‘.\
I‘llllq IIIJIIH III II'II' IIIIIII‘IIII lHI'l't'\]IHI]II \\!'II \\III| IIII‘
IIIIIJIIII'II IIIIIIIIII \ III IIII‘ IIIIH I’II‘sII‘ IIIIL’Iw II.IIIIIII‘I VII?

(IIlItI'Ill‘I I’IIIII'IziII: I1I\I)Il \II‘I']JI\ IIIIIHH‘II ‘II.IIII\IIII~III\II\'
(XIIII'I‘I'II. IIIIIIII, .III t'\‘]_)l'“\\1(IH III III!‘ II\\|III‘. puruIIII-I III
IIll' IIIm III|(’\. III;IIIIII~I~ IIII IIIIIIII IIIIIIIIIL‘IIIIIIIx‘ m
IIIII I'IIIII'II‘IIIIII'IIH.

{\llIIIII'(II'II'IHIIIIJIIIIIII1L1> L‘I\I,‘II II [IJII‘ III (WIT .\III I III‘
I.I\';I ])().\I-II.I[E’I‘~ IIII- II('\I'II)])IIIl'IlI III II‘Il‘ IIIIEIVIIIQII IIN '\\l“~I
IIIlllllLt‘ \‘\\l(ll]~ \II'IIII'I II I’IIII III\I‘]'II‘[I IIIIIJ IIII‘ IIIIIIII’
IIImIIIL: )IIIIIINIJNHH RI\I'] \.III( \

I'III- I.II_\:IIII.II'III; II'IIIIIIIIIIIIIIIIIIII‘ IIIIIx III .I \I-I\ IIII\
SIIISJ‘II'IIIIHJIJI I 'I IIIIIII' IIIIIIII»I‘.I~I. It'lllJllILlIlll "*(III'IHI'II’III
I).Il'IiIII‘I III IIII IIIt'IIIIJIl IIII.

IIII’ IIIII IxIIns III IIll‘ IIIIII Ix IIIHIIII 'III III III [Ill‘ IIIIIIIIII’ III
IIII‘ (IIIIIIIIIL IIIIIIIIIIIL" LEIIHIIJIIIIT- Ill II" IIIIIIII, IJIII [IIU'I‘

IIIIIIIIII' III IIII' \(IIIIII
'I‘III- II.II'II\]IIIIIIIIIIIII; Is I\]}III1II\ IIIIIII Lllt'l’IlMII mm III

I)I11('I§ \\III'II IIINII‘ .l]]II\||I. \IIIII .I II,\\III II.IIII\IIIIII II}:
IllI'L‘ IIII IIIII‘ II Ix \'I‘\It HIIII' .IHI'I III)\\'*IlIlIIIII‘fI .\IIII‘II III III!‘
I]I|\'\' is I'IIIIII‘H II'IIsI'II II\ II ILIIIIRIII‘I (II,"\II1II-II,’IIIL‘_11I11II)IIIII
IIII';I]IIII t“ .IIIIIIuII'IIIII (15 .I sIII I‘I. Ill) III I III IIIIII\_I1I\I‘IIII\\
I;I.‘I.<\ I III III>IIIL1 IIAIIII'IM‘II IIIVII II'IIQIIII‘I‘II~

III IIIIII \I'IIIIZIII IIIJIIJIlIIIIII IIIIII'III.II IIIIIIII'IIIII‘ IIIIIIII-
['IIII‘IIIIIImIs I.II'I'III’II1I'II I1] I11} III I IIIII' II”\III!I'IIIIIIIIII'ixI‘ 7 II;
If] I’“ II-III [)I IIII‘ IIIIIIII‘ XIIIIIIIIIII‘ I~ I’:IIc‘I_ IIIII
llI'llILlIIJIlIIII“ LIIIIIIIIIIIIIII‘, IIIIIIIIIIIH‘ IIIIII lI.I[[t)III{‘ IIIl\I'
I'II‘I'I'I Il’lHI'lIt'II. IIINI .II‘LLH'IIII‘ :IIIQIII '-.\IIIII1 IIIII'II IlIIIII\
IIIIh III III(‘ III‘I)III‘IIIIL',

'I‘III; I),I:~I~ III II1I‘ IIII‘IIIIIIIIIII IIIIIp\ IIIIIII IIII IIIIIIIIIII; III
IIIIIIIIII III IIII‘ NHIIII III IIIJIIIII II‘IIIIII Ill‘III NLIIII‘I'ZHIL’.
III'IJHIIIIIIIIIII' I‘I‘III‘I IIIIL1 IIII- IIIIsgilmI ~IIII>I3 III IIII: "I'INIHII ~III'-
IIII I- II\I-I \\'IJI(Il IIII: III\'.I was ("LIHHIL‘II NII-.I| II‘ITII ~11LI*
III).\II‘II II'ILII IIII' I¢l\ii I'I'IIIJII'LI I‘IIIIII II II\.\l,lIl‘ IIVIIII III II'II‘
Ill'('\l'l|I IIIII,‘ HI. IIII‘ IIIIII‘I‘IIII. IIII'II- |\ IIIIII- L'\'IkIL'Ilkk’ IIII'
IIII‘s‘. IIILIII II'IIIII .I IIIIIIII] uII'IIiII‘I'I III~I IuI~I III IIII‘ IIIIIIII
WIIII‘I \III‘l'I.



[II HIHSI I‘l inns Iin' IIHEHIHIIH'UL il.ii'll\[lilHHHiill‘ (’iilxt'h‘
H‘\(‘lliili1‘\ IlII' llilllllilliiillll i‘I'IIIiIVIIIIIIIII-liii' l‘llI'IlillI‘liili
HAN. ).

Mummy IIHI H\ II |:(,1\]II""‘1‘I
i)i’>iL;Ii;iIi'li .ix ['3
I'I‘I’ucklm
\liiii'iiI [l‘HIUI its 1511' ‘iuilu' Bziiiiiuii WI l.llll}il‘~. .i LIIIiI
niiiIiII iii> ‘( :IH'Illili‘iiiHli (ilnllll‘,

(Ill Iiii' i'i..‘\(ii'{ir f.;('l)iH!_"llil] ll|.||)
l‘WT‘)‘ Iiil‘ Haring“ IIIH h_\'II' \«uII» (ivwriiwii l)_\'

‘l hr‘ i’dl‘illffil [I'llf‘i'I)[<‘ (IHH lti]lH m'rI‘ :IimiIr. 13’, km2 \w‘H'I
nl' Killllpi \.| Sdlliilixi U1} InllNl‘ PhlIisiu. II \ms‘ illl' Iuniui
\mm (‘ III;III‘1'i;Il IIII' .‘ll'HillK Ix imiml HI IiH‘ i\'.IIIIII111'III l’:;I\'III
I‘lflillnn. W78].

Vlillt' striking, «IPIH‘JI‘HIHK' III” lilt' (lilltHJli IIII Iit'Iiiii
[IIIIIIIIII'I'HIIIH i\ (luv [(I lilH'illlIl‘lHH “hi4 in I‘VHI’II Ell't‘xhlll‘l‘
IiiiLII-x I‘i'>iiiIiII},; l'InIII Iiii- iIIIIfzt'uiiiii; Alli iIii;]I]\ \‘tIlH
|.I\.I, I‘iII'w Hun 1<IHHN illllNillt‘ ,I \‘(Illlt‘l‘ unni iII IIII‘
MILIIJII‘I‘II [Mil “Mill: will! [up qilxuiit :3 km WIN Hifilk miii)
\iII'I'I inmmimx

\H‘llj‘t‘wi (INHNIII i\[]1,lilli‘(l III] ilit'l3;1iiiii_§<II1;1:lI\II‘
|:I|.\Il[)lfl'NUllill(lllllllllllliiilHHHi)\l[ .-\‘ .\.1i]|i'l |(I\];11'[}Il‘
I<IIIIII

llll‘ 1m |\ I'Iuiii ii iii” lltillii-H'L'M ul- Kumpi \II NIIIIJILI
mm mIIIIIII-Il tin ILIiHHUIHFIUIH'lit'([1‘11‘l'lllilli‘liiciilfi|])£ll;]t"\'
:Inri IIIiii‘l‘x, WWII: Ii mrm xinmwi :I iIui’iJII‘i'iy III-('liiiu
iiuII, iJiil lllllilllillifllfil‘V Hil‘l‘pill£'1ill.i[i1bli\.

I‘lll‘ Iliit |I\‘It' \(‘t‘lllH HI l].l\( HIMI'II [III ii‘II‘IIIIt
[II\\'I11(I\ lilt‘ Iiui‘ili UNIV lii'vsimmhh (llll‘ In Iiir I»I'iL;iII.Ii
sliilu‘ ul‘ Iiii‘ \illlNllilllllH. ilx Iiiic Inn-xx ix t'xliIImH-(l In in- up
III MHIII.

‘Hn' Im'L ix liIII' qiuim‘tl. lllmk, Mirxxkt'cl \xilli qi’ccii.
;IIII| lmziih ain‘ilxiui. iIH I'\]II¢~\'iu)II (Ii :jilliHl‘IUElIl-\]it
[illilr‘l'x «II' (lark I'IIiI'II‘mlN. H.1IIiIIIIIv li)[[i]\ ililillli III] ]M‘]'
l‘l'lll ul iiii' IJHHI‘I (JiilL'I\\i.\l'I1l‘}:il‘if}t‘nili!j‘Ilt‘, .l('I1i}§l|]Iililt‘
Imri /i'Hiili‘~. (111‘ tnIIIIIIIIIII} (Ilm-I'Vmi in thin \l'liinli,
illiu‘iulii I(‘\|lllL‘ is \(‘1‘\‘ \H'i] ill‘\('i€>l)|‘(i. illl]lillii11},{ .I
lllm‘ltixtullii‘ lixsiliiy \\|Iii‘il I'('\'('Hll]][‘>‘ SililfillISiH' III thr-
iiit'itii Iilliiuiiqli fillllllill'iltlhlui IIIxII llll' MIHHL :IIHI~ ii ix
HHII‘l‘ (Jill‘H \It‘l‘llh illlIiIHTI.

i’nIeIVm. II\~.\I 1H IQJnIJHM

'l'iiiii immh Hmw HI r [11‘ [III Ilii' \\'I'~.l Shil‘ ml LILV l’nuinqu
(I‘E. '1 Hit HP, 1977), iizI'IiliIIL“ llii‘ LLI'I‘uIt'I pm". Iii (HIM HIPS
\ViliIh M;II'I)II (WWII It'lt‘ll't‘ii In ‘Hiwiils‘ Hi \EziIIsIII;
fly/1H". l'hi'VdI'r’uw‘Hwxlnm‘li11HLILINIIIIIL‘Inunmiiimjis
iIL‘IWI'I‘II Ktlillln ,‘il Himmlxi :IIIil \Vwi HIV. .‘iml iiilliIH
IIIII‘Ili (H Iiiigiui'uiihim.

Il‘l’H'Sl‘ i)Il\_liI\ .IH' Iiiiwih
I (1‘2,$\III]. lmi :ilt‘ iII ILII'I “NM‘IIIiJJHV1II<\.Lli

\(IllIlgL'l lilélll Iiit' I’zillilliin
II'.i('iI\ [t' IjiJ.‘

i\iill'i‘,'11(it‘MI’lih‘IiIii"I'iii‘ii‘igjlll‘iltiiflliIIil-IIIIIIIH liiwniii
"WI” r‘\1l‘lltlill}; \\L‘.\‘.\\lll(ih I'IuIII iht' lulu; IIIIIIIII‘iiIg;
N‘\(‘]Ji| fl1h\\\ nl' (iit‘li‘u‘m éifj‘l‘N, ()II IIH' IIIkt‘ Shm't‘ IIIII'IlI Ilj
KIIIIIiIi ,V'l SIIIIIIIki IlIt' Hnw .‘II aui‘nliiniii INN, [1.Ilt->!i1r‘
I‘l)\LllIJL1[(‘i\ plIIIIIIIIiIv lJlll Inn-«Luvs ilu- I’MIiIIpcI Im: ]|\‘|(‘,
\\'|]l‘l('.l\ min-1' ”HH'H £II'I‘ \‘(uiiiisgi'r Ihgm ll'l(‘ H.II‘iI'IL-;n
iiiii liylt'. N1.III§'II Hiiggi'xir‘il Iimi liil‘ lumihx \\l‘|'l‘1li()\|]\
I‘\II‘III]H] IVHHII tizv I'Ihi. filling: llI't‘llS [If nt‘gwiiu' I‘t‘lil‘i.

'Hu- Haring» lmmlis i\‘|)it‘.IlJ\ \wullici himk. \xiili it
Il'lllL'Jl H'.\|U]'l‘ lilH‘ If) \('\i[VHIZHV‘HT\" (iUIHIllIIIH Ul' THUQh

iilni'ky ]IIiIIlin;3 IN’ iiuimi.
III (hill M‘i‘iinii {11v} iiplfl'dl Llil‘lY t'llill\l"§1li1ifll‘(]‘ \\il}I

5111.1“lninncinlilt‘ilmiH|i\i[lt‘[Illl‘llhtl'yHSIHLIHillli‘l'~.(‘1'1£l]
[u sulmpiiiiii [l'fxlllH‘I ailigiii' tank In in‘ iiiilllilt‘lcillh.

Quaternary Flood Lawns of (he Euslvrn Rift Simuldcr

Fiw Iimppml [mils £1I‘l‘('[1[].\lil]¢‘l'l‘ii ht‘H'l

:3 .\1|"III|H iIIXILu IIIII \
>1 \ilianiin IIIIILJ‘AII‘IW
3 KJYJII ‘Iv‘.i.ilili \
‘2 I iiv'i'n iixil. ‘-.IIiV.1HI\\
1 {‘]|I'\I|\‘,‘I|I:‘| iIII\Il1‘

>i‘i1l'Kdlilll‘-H]liflli<\(ilillt'cliisr‘i".(IIIII‘LHt In. [}]('
.Iiili‘I' HM!II'IEIIIIInHilli‘ \I'i'IIIIIIII-x «It HH' 'il.llil7iflu[wl]

(.I‘IIIIII',

'Ji \‘\{JHMI‘A \\I\ Immii [U 1‘6 i
l)i'\i‘-J,HIH('K] .l\‘ ("M in 'I Ilii MU i )(’::‘. EiIi~ lwl’liiiilinii \\J1\
Iii'w I]i.l}J]Jt(i in. (LII'IIM (I‘WQI III iiIII-I- \i"f]‘.1t’111\' III iilt‘
Mukilhm MiiI.

I KHIIH“!iil"\1‘]ii]l\‘IJII'HH‘iHI‘."IIHJ‘ mm M \Itirnwi H!
ildliz'vilii’ili

It]iili'(I|l(‘[|lIIl‘_“H|.1l(‘.1.

2 \Imniii [I:i("\w\\il]li.1 iII]i_ Mummy 1 lim [liiL'f’ 'll'llkiiHLfl
IIII]Ii|i.I\7I;'l lfii' 'l ‘WVI VI,

.) l:\lllliiillL ililii]l“\\¥\1 IIIIIII If, 1H 'iii unity II: 'ilt' iu'm’:
\lliivdl'idll Rl‘u'ri’ III in Il‘l' I‘ I i \
lllii\ ‘nilx (Lillii K II ll'ld'IHF ~iw iIIIII.

Vlilllx (lln‘nmulugi .mgix ugh lam iiinppml in mm’l‘ (ir’mli
UV HikiIIIII IIIIIl [Iiiu'i‘\ 11'4”“: IiI<‘_\ I'i’uiqiiiu‘li till:

-(‘i|l"~'ll\\.tlii.l illil'l'l'lililhni. IIII'I'IPI'MIII: Hui immii Hmw
.IimlH 1'1 HI Iiiiii‘H 11ml Iiiiiki’liiligI III [JII‘ HHI'iikt'xL biw‘iil

Im‘I‘lain h} .IIJIIII: ‘1 III ('1 imiavmni
-\II iigu Tm iin’ IIppL‘I Him \xiix liL'IK‘HLHHl‘li In in)

(if! i HAW i\1(lfiHHhHPJIHllIliill'I\. up iii,:, iilii Humid-1'
Ami \lliii‘I INT‘H giixi- an Jplml‘l‘lli Aw I)! l.~i.’. I {HIT .\I.i
{III i|](‘>.l]llt‘i1IIII/1Ill

Puiuuniimuiir lit\ in ILIQIM Iimi I‘Ii'Il‘I\ l IUTHI ~1mm‘ri
iiH' IJI)I)('I' l]1>\\ 1U ]1I1\L’ ]l'\l’[,\L'[1 Pfliilll[‘\‘ 11L“. lik' ]H\\(‘}

Him \\.|‘~ nul'liiiii.
.‘\L'ilt‘1lii.ll) IIIIIIIIIix mum in I'm Lippi-r l).H'V\ III Ihv

\\‘I‘.ii]Ii~I'iq III'nlilig wilii Iiimmlnm idii l't'll‘ lll)[ll|i{'\, \\llil h
i].1\(‘4i('\'('i[‘]!l‘li HI'I Iht- 11!)]‘H‘] hd‘hlhv

III Iiii' lmu‘i Mukumn L1(I]L1(‘ Iii" tin-“minim i'MnilT
II\'i‘I'llK‘\ \‘vllim jlil 17.1“ III|1\, \‘.‘]I(il Iwi IIII H'.Hil\-
pliuiiulili-x Iixslunm] i’Ii‘Ic) TH IhI' Kdl'illl \IIiIJmM l-\\l‘
kiluiiIi'IIt‘s lllllilt'l IIlII‘IiI IIIH .ilnll IiLgliliri tiii.‘ NIIIIIIL‘I‘H

I‘liii HI 1|H (iiH‘lliilllix ii’.IilI\I<'x. HII\\(‘\('|. III 'iu‘
(Tiitgsmniiijii It‘li-II‘I'III' IIH‘II [Shiini] .II'Iii (liht'l\ \]IH\\ Tilt‘
-( i!|(‘\l]\\dl]|‘J lullii'lhliitlill HHI'I(.liIlI('li ]J(r\\L'( H iiil‘

‘('lII‘IIIaI1I l‘nI'nIniiIm' IIMI'I III [III‘ (in-mnxximii \Ttll’
Int-nix (lt‘\t’lii)li] iII SI-(iimi h AM, .IIIci \Hiiilll'll\ Ht [hr
‘|\.II1III l‘uI'IIIaIIIIII‘. \\hll h mm in mm U\(‘I'iilil! ln' HHIH‘
\uliIIIi'IIIx Iliil‘ 'KIIIkIIIuII I’VKIl'llldiillIl‘I. VIM :lII: m-si [JH‘

Ii .Iiirmktui
INIIIJI. \xliiclI llH\\‘IHllIII\\> [H IiiL‘ iiuiili-mw: IBI~JIIII> Limi
mum (iiIImuxIIIIJ I’ItiLII- Ix i)ll1]l]li('(| in III:-

Iiliit'Ix “i" 1-H” I) $1M] i‘iniiiiiilj (IH HHHi'I \(IHlil .1‘\l'\

pi’t'twii‘ii iiIv' i‘fil'llNiHI] mi illr‘ (iiil'N1D\\Ill]]-ii iiil‘dll. Illltl
t'UliliHll"(i Iiit‘II'HilL'I. L;i\iIILJ I‘l\l‘1<>.1liil\‘\lllllltlliliti illH‘l‘

I'iint‘: In IiH' \\'E'\I Illl‘ riipx‘ £II'I‘ i .11 In Iiu- ('IINi I‘m)
In iiu» { lH‘MHMHlid II'q iii! imu'r Him |~ .I lixir

IIii\iIil Juimil Iit 12 iII IIIIIu‘im Lb“, (EMHIII I1\¢‘ Hum. i,"\Hll't'\
im‘xm‘II il)li]ll|\t'(iiii1i' ii]i‘ll]1|>t‘l Hun I\IHIIIi1\|}Il immii
\‘\1|i|li]i\‘\hl\lil<il‘NFklll‘11)iik111\lvll_inhfxpiflli III IIII‘
I\]|l|'\llldH fjl‘tlrfi' ilu‘ immjiix imxr .l tlhlillLl IinlrIiII: Iv»
Hllt‘j liner Iiiiiimiiqiir ll\\ii|i‘ ~l1hul'IlIIIII.I]|\' I‘HI lum‘
i)lilt:lkl1lil\l' l.l!il\

(ZJIIIII‘V Ii‘il/‘Lfl t‘lit‘U'li illl'\l‘ inixiih HI iI.I\i‘ iH‘l‘ll <'\*
[I'Iiiit-ci IIIIIIIJ 11\\H|IfiIII'IlliI!l‘\('\]li<’li(“4i1.1t]\'|-{('I)' HI('I\
Iiciii |(H‘]\ [\[H‘ fIIII IIIil .tIHl illkiillt'tl iII (.73 l'_, \\llii.il
iIIIIIllit‘\ .III'-1_Ili 111th ~11 [lit minimum \itil‘ III iiit'
(IIIi'wwiIiix IillLiL'.
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(‘Iu-‘w IH In um \\‘I(IK |;(.>)Jn\1“"]

('lu'pt’hllk [( Iht‘pt huk'L .Jlmul IJ‘EHH In. is Ilu- llisfiu'sl 11mm ‘
(11". SUM-x ‘31 I‘ixliu‘s Hwnrimt; NNI". hrmw'n Hu- '1’2mgnlln'i
gnu] Knlmrl Ii‘m‘Xx. 'l'hL‘ :ll't'(l i\ :u Elm: 111nm. H lam \xixlv Am!
Mum? 1": km lam; l‘t'llliAll)‘ iklllllth‘ti (III :1 c‘tl]|1]J1L‘,\ H1.
Mllllwl 5M 1M luxliu. ll'd(]l)1¢‘\ (mzl :mmflhuc l.‘I<t=Huu'I1yH's
H't‘\p(*( !i\(‘|§ ("1, r Hind W" Atun‘tiing; m 'I‘Illfkll‘. 15177). [Unwpm‘tmmw Q<

(Ln‘m‘y :mtl [1f1\(‘l‘\' [INTI] (1110(t 1hll)’:lu‘(' [h‘lt'lmirm—
linm em Imnln‘w, :unl >l‘]].ll‘l[l‘ li‘lrlxptuV lium llu‘ (iIu-pr
mlmk \mlmmm‘ \\]lil'!1 t'ungz-«l Hum I.” +(l,[)(i m
LESLILIHSN-ld, [Juglty lmd nllurl's (JUN) lkmml 11ml :1
\gmlplt‘ h" ( 'hqu IIIIL Hm l]\*((' has] Il'\'(‘lM'(i [)tildlifl‘. tull~
\iw‘m \xinl1 that :q‘ I'.‘l|1‘L"'",

-\('('In'tling: In (21!”v [1972] Il‘unmllutlinn [l'iqmn-
15). th- \'H]l.llli(' wqm‘m't‘ £11 (Illt‘pclmk l(‘]lH'Ht‘lll.\‘ HH-
mmvm ;1[v1‘lvll L31 H Illzlim \‘Hli‘unu, ml. :Ilmlll Ihv Hglmt’ .-

‘: LqHu
(lirm'nsinns :15 Palm. [hL' \\‘l‘.‘~‘|£’[l] In” H] \N‘llidl “21$ If, . .(Inn'aliml lu\\fll‘(|> MW nn'dmn gzruhr‘n. (1nd mum-<1 In ‘.‘

. , v . H ‘7 \

\wnmgI-r L'Xll'llxhl‘fi mi Ivmm amni Palm (l‘lglll‘t's 18. W]. J
'Ilw (rwlllhgllfliinll mi Ihr \nlt'unir llllilx “121-1.;s mu
H'lllz'l'a. unr‘ ‘II lmlirn'x'lyllvl] , i’VI‘J’l‘lzn '1‘L5‘ N) and 1111'
mlu‘x' {'mnszh ulnun‘rd] ulmm 1km lu xhl‘ x'nmhmw’v
Ll‘igzm‘v In], In Iht' ['(‘IlH'K' u!- Illx‘ ltl]]1]}](‘,\ (lips :H'l' high.
IJllI (lx'txt‘usx‘«'.l\1\\.L1Ll<until Illi'f,‘(ll'l’H11|)J]H]i/.lll‘lléi|‘

(Lm‘nm- (it'milul [hv iullrmim’, wclm‘m v:
5 lrlxlwpnrphvt’u hamlla v‘vlmln'tl it: Vln‘ llruliamtlll'll lultlr'rzl
4- Nfi'iw wulh tummy“ \‘ 1hr N‘nuprl‘li l'?<(.n']mxt~nl_ \xiw'n

‘II'UVAII‘ duwmlmm nI'IM': ‘HJH m m [hr \u-«L

L‘

pmhnlxlv .
‘} Rina: Hull IIIIT .H [MILIIHJM‘IWi.l](l(‘1'.‘iil)lht‘HHI'VIL.1]]r1['{'ll})»

Hun ml \‘lldlMl‘C lt'ltlw‘lldrlxhxlil I‘l](l<‘1.l‘1)4i\ll11\
‘7 Minn: ('xlxl.l<m:] nl All“!l}l\\f']il\1'"ll‘;ll}l}|('\' um! [JVHH I‘mim‘
l Kimu‘mmmm (-rulstinn of Inn-I‘tligimtt'd quartzmu'ln'lrs

:Inrl l‘\[(|(‘l.l\[i¥\_
v. ' _ _ . . """)x|‘ypu:l :. ‘
Hn llppt'IIHHSl l);l.~+;1|[>;{f)]lm\r llul hm“ (Intmglnxl'n‘d ‘ x \E-Umn, ‘

hum 1hr knnm l);l.\.l|l\ m1 rhr Its-“HUT [Jllhllhht'd map
{'l‘mlklr, 1977}.

'I‘hr pyrmlnslit' Ht‘qm‘nug plmlmnimllinq in Ilu' \x'cs‘l,
«(Impriws bc-chh‘ri IuHx 'huth Hmm‘ .ilHl ,1‘l|‘*|(iH lHHx.
iuln‘r'czduu'cl \x'ilh NI!‘1'.Lk\ llllL‘lL‘tl [Luhytcx (.luml xvvlium
(v Alum; lht' I‘Hi't' nl' Ihl- Nugnwli limurpmt‘m, K-mmeves

(Ln‘nm Mvnlifimi \l‘(ll1i'11l(‘§ Intlitnlilw 1'\'( lit H'ln'IiIilm U l 2 3 4 5
' “ \— 41 4L, 7 7]

(11' HUME, AH I‘clllmw:

IH‘I \(‘Ill

4 flunk}. hrrlm'lysl‘lllinr Hath)It's‘qu‘u'l/ Hmllyll‘ 4?:
'. ‘fiul'nrflmu' :jc‘nmnru'd \‘rs'n l!]il!' mu |'|\'Iz '| 1’!) v ‘ . ‘ .

3 m: JL» pun [.H‘mmm \u'ldmi tulix H I‘lg'urg lb (IIIqH Imk \ ulcgum: (:m‘mrvs nf vVn'nx‘mn
| lmmi 1-114-IE1L'H‘TH [mmiw‘nux Idi HIHR‘ I8 and ‘llrm [inn "1 11““ "Inf" C‘””“.‘ ‘ 197“?)

’llw(JUAN/mmhylr's(In-1111'mm]\nluminnuxcumprr
[1(‘11!|Il[]|L‘(:1]t‘pL]1uk \H](\l11'\('8‘[HVK'YillL‘x’illJHIll 1:112) kmz‘

.7» , ‘ ’ '\\H\/})UIIICIICJI
, - \‘ CEIWIHx L(llldfiimel]\

" L' ' \ r centre ; t’x
\ 1 i 7 J \

1 . ‘\ A“,
Rm ‘Basafl f g *7raclureInferred base mhllmq, 7 ~—__—_._1A_ -—— , 7 , ,, \7

7 ,7 7 w ”unwary-t '71 mr‘r r77”.—Iv/fi/;/7/,-_J;,r
PH} C hvpc‘mk volcamcg

‘.'_..r“ --J7v~’

Hm nmt'mm crumbs

] Knros» lavas

[1‘] Pusi-Chepchuk basalts

(:HPpchuK lavas
\.Figure 15 Sl‘l‘liun m‘mss (Tl'H‘LH'hUk Vulmnm with l'f't't')11SII'1H‘TiUI'] [)f mferrer! prohlv

l‘éll'1i(‘l’ pmfilv (.li‘h'l‘ (in m‘y. 19721) 150 000 verr exaggxa
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Htm Imps slinm‘ \k't‘lli])]‘l‘.\'“l\'l‘t| [u't'ssut'ti titlgt's. sum'tl In
.stz-rph itit‘litit'tl {issilin‘ mm ”UH I'r‘mils U]: It! 1.3m Insight
Htm suits AH‘ usually uninht‘t‘ttizilvtl, (it‘ltt‘tulh' EJJI‘ i11-
tlit'ulinnsat'vlhttt Iht‘llil‘l‘llinllwl llll‘HUW \\£l.\‘lti\\;1t'l]\‘|}11‘
tam ni‘ summit-(m.

\ttw Iitic- Ql'ililfl‘d r]iz;tt‘1/.~Ii‘.n ll_\'[l‘,\ l)t‘t;tltut1iti.ut'. mitt-ti
\\'i[|1.l1]i|w1éi\ilit (L‘Xllllt‘ in thin sulimi. (It-liiirti hy rug»
_L“1't'L'].i!l‘,\ tit' \gmitlinv 1Hitt'()li[f‘.\. .‘ttjgit'im‘ .iitqitt' 11ml
gtt'tIigtitntitt‘.

.-'\titit'thm‘lzast-tt'm'hytt‘s tum] ll‘rll‘iH'HHHgt‘d]ilt'N) gm‘
irlll‘lIJIlr'lU‘ti with [lli‘ Itppx‘t'must l)}1'lt(‘]£l$[i(\ mi 1hr
wvstc-i‘tt stilt-ul'tllmmlt1'tI|1_ 'l'Jtt'st' Ituu‘lqtvs im- [[H'ililllzl-
minim-t} \xilh .I (listint'livv m‘thuphyi'it [l‘\|1H't‘I thi' 2mm,
Ihm'lmt‘ is xnnt'ti tu mnitlint‘. nt't‘tli‘t‘inq xxilh pult: um)“
(lllqill' :Lml l'.ll<‘l' titl'n'tlstmitt‘ JIM] Lunlllit nli\itit'.

A M)lilill'\' ittac'hymuu‘c-zti'itv Hrm' c'unttiins ttat‘t‘mlml
alkali it‘ltislml' in gititlttrtclpliyt'it: ('IHHL‘I'S. plttLgim‘lgislz
.tllgilt' iiml rulivilnx

KARM; \'(,)1(,Ii\NILb ((‘vtph-‘j

'I'ht‘ tt'mi ‘Kttl \‘nlt'nnitts‘ is itst‘t] lll‘l'l‘ to group Ingt'tht-t‘
[11v c‘ss‘r‘niigtlly trm'livpht'nm]itit I’lvisltit‘t‘nv t'XlI‘llbt‘S ()l‘
the [imam 1';\<I{ll‘]')lllL']ll rust tal' skl‘ Barium]. iAZ it in»
[links Iiu‘ \tllt'HrHM‘H of l’iII'ElftIHU if "‘t}1"|‘1‘tit'k]r'. 15977),
Erinri “5“] and |\' :11‘2111 tptittiirt‘ lgtpilli lul'i's 1‘5" And mflthg'cl

It.lull-s C I'L‘llllk‘tlltt Il1(!S(‘lt>|1l‘h‘, also Iht- ‘pliill'dll. Ii'iit'i]\,7
plitmttlirz-s U" stu‘h 11s the liflklll'llufingfi'i’ flaw ln‘twvt‘n
Kara” and Numkm; Hill), Aim imludL-tl [m‘ (it‘htl'iplitlll
ill’l't‘tH‘k'lilL‘ ‘Tqugitttili PhtillflliHiNA()171(71;l]'])("’\" 19?: ([22, It.

'I'lit-st' t‘xti'lisiw’s form :1 FitlLfi‘ :thtmt 5 km with‘ (”\IK‘II’
(lint; ttm'tll snitlli 1111‘ about 115%“, Nt‘lhil’dlillfi Ill(‘
Mllkuttm Bélsill In thv Hist fruit] [hi‘ plains :trnllnti LIL?
}’);Li'it1f_;talulht‘ west (l‘igtii't’ H),
m smith [(1 north flit-w art [111‘('(‘ 11min \nlt'mzit'

L'I‘IIH‘VS?

l Pdl'ill‘rlnfl, 1%.”t with .1 \\<'H luvst‘n‘t'tl wiltmii rl'tltl‘t' :11
ISL: 1(1‘3'1'1” :H’Nt

2 Kumu, lit-£13111, 1(t km mirth tit" l’umtnlln: like) (Ihept'hnk
tht" \M‘stt‘l'n siI‘II‘ I)l its t‘t‘dtl'l has hN'Ii (IbliIl‘lklll‘Il hy iulthinu
Lind L‘IUbilHl (Figun' 13"].

I} I‘lrint‘i. :nijm't'nt [I1KulnllL(tilhf‘l‘ltn‘li'lrt’lsli petl‘llv tihst-iit't-t!
by [lii‘ls {mm Krlldll. [ht- hill is built ul lmtJt»; lnmrlj.»
slmtititgri thuhytit: spawn,

A spvt'itm'ti (‘tlHl‘K‘lt‘d \u-st ul' Nin'nkwt- Hill. 17mm El Im A
slwrt pt’rduting \'[)l(‘éllli($ vxtrmit'tl {mm ‘hl‘ lial‘nu run
tux yiL‘lLlctl u (ILLIL‘ :ii‘ 0.1)[3 Mu, ’I‘tiblt' 4 {It-mils (Att‘ttt'yk
M‘rlllt'lll't' ()1- (‘\‘(‘[1T.\'.

Table ,l Kéll'illl Vtilmtiri: st'ht’mt‘ (if l‘\'(‘fl[% [Iii'ltrl'
Caring; [9712)

l’:tt;tlallu Kul’nu [Crim‘i

7 loutliscd lt;tt’11_\p]mtmlilt‘
Hnws

(j llln‘s‘= \MV'ILIL'LI 1L1” Lilltl
tt'xu'hvphtmulitt‘s

5 (utt'hiplinunlj‘tt‘s
‘1 (iht‘smx‘ntiju hum]: tr] 1' i

I} immit't' lupilliilutl's and
“third lul'l‘s

2 Hmmingluti Iypt- ])1(l|l'(lll [‘(IVHH

1 tmt:hyphc1|it’xlit(v
‘fi‘nth‘ “nus

'\ Art AL.

1 719g

"1 4i» wiwt ttg, - 11‘
.iii: l-ltit

.,Figure l;
Hliuint‘i]])I't)1i]r’ljili'1t’]‘(74.11'nt"\t 19731

Kilian \Vltlhlllll. with I‘t'tunstttutiun (t1

i‘lssl‘IITi-IH‘» Th"ll'tltli\]]|1(*lll|hi(‘ltl‘-‘1\ tut lll‘. HIIiItIIHl

in twins HJ iili‘i! .tlmm! summtu] (HIHIIIHIIIHEL ,mti [ht‘ll'
[l'.\[lllii| ft’tillllt‘s \t'lthvhnc' ])hr'timt'\~t~, Ll\LlLl”‘. unh
\lxllllt‘ it] thin \t‘( Ii<)|t_ i.\((ll| m .1 HM |t\'rit II1.1U'I\_ \shitl]
H]tl\iH‘ttIJ]\l"H‘\".llll‘4L\\17Jltlhilll1|.tlllMlllillilli‘.‘IIUIHHI
ttmss tic'gtzmt ~ti‘1L‘j'l .mii .||I|t!1111.llil(‘imfltllthtlllit" imul
lHWJ:5 HI tmult i7(‘ ]l(l\\i})i‘\' mi st'ttrl‘tt].|1\ Itli‘Jlll. (,illllitils
L 1"?“ ‘1“‘i‘»IH‘l‘-t'(i lhz- ].I\.l\ In! l”.11.ti.tl|u .(\ 'KiIH'II H 1’“

'1 lil‘ lmnt Listit s u: Ktimw swim] nit!) :'\'tt11~inn wt in
ti'tiit‘ll‘lli lmtizitt lillitHl ril .HHI '\l‘H(|\\i\h \v lllui ”mus

‘)1.,tpilli tin-n h .t lc-nqili ml ~1ll]|‘[]lt'11.l[“fli HI\ilIllHt1lHL[
hlqlih ‘it‘\i€lli.1|"Ll‘Jiiulxilit‘sitlltjlldlltlIHHHML‘iAIJlllhxlllhlti
1.2m in f]i.ill]“i‘.(‘r', ‘Hit \H‘Jtlc'ti Hills .11: stuntlw \lHLl
piil'tt‘lidflt‘l. ilLl]H\\,\t1|)lIlII 'tm think, trltt-it [>}1.I\IH'; 11])
ititn \t'sit Ultll slum} Lu J ()hxillmn Tinmtitr-tils til" 111w it
tntiiptcwwti.

(:(‘H‘lill i1)|<1]ml.itiutisul '}1<‘ \itJIiuixipiilt ilt'mil «if tlir'
Kata” \(tlltllli(\rl\1|(‘\tl'ii1t'1{1]}(«HHIW \111‘l'lll)‘ll‘|]l.71i‘
.mcl (11mm t: WT;- m‘wl in IA H\ll‘\\l‘[] in thr [[0117 wt thr-
tlt'MlipHCillfi ul iilt' \nlmiiit .iiit! sr'thmr’nmrx slititittlam
(Iliflll (Iii: \lt\‘\.H']lizl .Ilm |1\ BHIIIIIJ.1Ii(ll||]||‘l\ilut—Hi,

l‘hw ‘lxiattm [:lHlll‘liiiili‘ ul Hisliup All“! nthi'i's m'rilirs
HIHHllhll'illilillji' tln- (inwmmtitd INIHMHHH ‘hdMilii.
tI-Himiltr: .l pt'iintl HI‘LlHiIiHLE .ttni lultiiii: I'iltm'n tnvttvs
n1 [Jillititt' IIIH Illlt‘ltll'flitlil‘ \xith DIM Tin mt [llHtUilh
].'llll\||illl‘ lu‘cis, st‘lmtxtlt'ti hum IJH‘ u\tt]\.iti:j hnmn
untitytt-s IIIJ‘J'tl tit H 3} ,\]tl| in. 41 lximlithit {I‘ll‘lltiillwlls
ixthl‘l‘lc sill]

Haw I‘lc\(ul{1 111.1!) iiitwkltz I‘H'ir shims, tll‘li'xl‘ii
h'tiiii (“Hm-‘7. 1]":311 .l tmttmt. uttttlnti n1 'I':Il.lll|iil
Plllilltllilt“ i(@1 :rtilnlii;tht'm'xtrm11mm til III: Ktlldll
l‘i‘t’tli’pllit 11' (1.1mm titllldHi Iltis 1.1”]t slin'i' tit
sprt‘ti liltntitili'r\ I-[l Elit‘ i‘hlsh mt tn-Iiugtxllihy nith
\I<.(I.tl|\ Il‘mi": '[Lzll‘lllllll Hum! mulltutst HI 1.4M
HUFJI'I'LL H'tt'tt' :m- mi ‘11:: tit-1H Illill.iHH|l\ In 'Itstlh' \lll h .i
(Illl¢'].l[i1||121£il sitnplitin Iiit‘sr‘ituks ttt'r- slnmn in IlLlli ml
Illl‘l\i1]’lll|\I‘IIIJITHtinlht‘ 1:33UHHH!;(‘ti]t).l_[l(,l](IMP,

Ml M |\\ .\1llIl.\RH'I\'1‘(KZJ)\'tI\H')(l‘j"t)l JIULl', [9771‘

'IVht‘ ‘Tmmrt Muktlmn Mugmn'itv' «if Liarncy (I972)
un’i‘lit‘s [11C (Ihtssmumiu lmmlt nul'lh [it 1hr limit
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\lllkllmll ucll‘gr. 'l'llix l.l\'£| qmu 1‘ lllllh r‘zlsm'lnlls, and
i». Ilmu’IIlJIIIlII‘Il lII IllI' WI‘Sl .Illlrlu llll' lllll‘ Ill Illr K.II,III
lLsLLIIIIIllI'Ill.

l‘lv III-r I'I‘Ill Lll llH‘ IIIIL ls l.‘(lllllll).\{‘ll lll' lylllyclljlualw"
élIlllt‘Hllll‘ lllllw Hl]IJ\\‘|llfJ‘ lllm' Illll‘llllllll‘lll llllxllll ll'lllsp.”
21ml Ilil)p>:l(lit llllgilr lll'l'lll ll} [lll‘f_’lIll,IIl(lJl1Ill\\'l

.\1]\‘1H.\I‘l Ml I.l"\l\‘llll\ [(JJH'IEHEl ll‘l?" (ll l'l'lIl lx'll', I'I7FII

l‘lu' ‘X‘llslmli imflllm‘dlt‘fg‘ll‘l“ SlJlll'NI‘lV|1II]])l1\I‘lll( Luau
(lllltl‘lllllilllli lll [llHilllllli‘lH'll Slllll‘s \H'M :ll lllL‘ Kllmll
ICNLLLI}J]|1(.]||‘Lll‘iitiillfil \\l1lI‘ll Illl'_\ lllb\\1'l|5 unll \\'|‘l'l‘ in In'II'I
ll'll (H ‘lIII lll‘U‘NA,

l'lll‘ Pllll)Lll)ll‘ \HLll(I‘\ Ill llll‘F“ Illllltll' (HIHI'I'I‘IHI \ Im‘
l)ll\(1]l'l‘(ll)\(lHH‘lll‘IllJllllll;lUllll'H‘IvHM.Illl!lJ\'\‘Hllllfjl‘I I“:
II‘I,I>I\'I‘~; :ll' KIII‘IISI \llll'HIHl.

(1m my JHHl (llllt‘l'S [ 197“] I lllt‘ll1(l(‘ llII' ‘XllSlIllll lllMlH‘ i1)
1hr ‘|.l>\-\l'l MIIkIIIIIII Bamll“ lIIII INII‘I'lllIlL‘I Ill (lill‘lILN
(151723) lllt‘ 'lmul‘I .\llll\lll(lll .\llI§J<‘;lIiII" [llt‘tlillt‘\. Ill'ltl Iln‘
‘RlixlIlIIl 15.1“]l ptlxI—llnlr lllt‘ ‘(llll'IIIIIlu‘lll Hl‘cls' Ill IlII,
(Illcxlmv'lllliu Sl;l|lllll:lll~.

AI Aklpnll (CR 182"? llTEII'll .lI llll' IllJI‘IlII'llI I‘Illl lll [lJI‘
<l'l:lm tln‘mwl llx Illlll Imps Ml [llI‘ l\ll‘~ll(ll]l I]]ll‘,[(‘{ll illnx llll .)
\mull \ H rill-33" I1 N'll‘l‘l) (l\‘l\(‘ Ill' l‘ixsill- [l1|,lL"|‘-ill||‘ ill
Il'lltll‘h‘ llliHlll'l'l‘llI _\‘l‘l|II\\ lullilll IIIIlK. \\lll(ll (llll llt‘llllV
(Ilsl‘xhll'IlS

(yuan-nary Illmd Innis 111' [hr l\Iv(li;tn Bil-l

l'llt‘ 'Hlnlllllllwnll ‘l lulllnpllunlllilv I‘tllllldllllll‘ \ll (hil-
lltln IIIIIl ( illmlll l l‘llllll lltltll‘w‘ IIIl- \Iillllll': [I IIIII'I Ill lllt' Illz
(ll.ln IllI. IllI' lIIll(I\\llHI’ HHMMLIII'II MIIIIHIH'x IIII- ('l'Jll
\‘ltll'll‘ll l'IC‘H‘:

f) \lIIlII 'l'llllK
limillllzll‘l JzélmllM
Illllllxlll’x\\.l l’llcllllullfl

‘5 llilllillll'JllHlI ['Im |Il,|IlIIIIlrlllIl-

“a

2 l\-\\'I|lllllw l2.‘l<IlI>
I [-Ill‘dl“ Illll‘11'4ll ll'."

l"\l.\fl‘l \II III mlll‘» lllllnpl fl

'l llls swim-m c* I'll IIIIIlu-gll'ilm zlllrl \lllfllltlllldlt‘ lmmlw \\.l\
llllIIlIzl-II ln (llll'lilllxl llWT-jlul] lll!‘ llllllll I'H(.ll']1lllt‘lll mllIll
all lu‘llfi' |‘§l>};lIII.I [.‘llI‘WI'l‘v: ”L‘IHFI’N I. l'lllw Illl' :'\I)ll'll iII
Illll' \lll'.ll]| \I’(l|llll. ;llIlIllIIq l)l(lll\\ III'I' lllIIIIll l<lI‘ ll
Ill\l.lllt<‘ IllVH‘l‘l‘l fl l'\l|| Illlllllfl llII \l :Illl lEIHl, l\ \lll'l JllJI'll Hl
lllll lIIIIIIIw-Ill’llt' QIIH' i! KIXI' [lllll‘ [ll ‘3 I+ll7 Mu,

l‘llt‘ \l‘lllll‘llll' I~ I'xsz'llllgllh .l\ lllllCI\\\'

"l Ul‘ Ill ,3“ llllll lllllll(‘.l]'lll‘ IlII\\<
.’ l\\|l lI'lIl\]lLll[lll\'!ll lI.I~.Il| lllmn \\llll III ::l|.l'll lllllll ll

ll.“llVllllllii'llllll‘.

1 \lglzlnllll‘llluw \‘.Ill'l lalnll law lll'lll ‘(Plljll‘llc'K (ll lllll‘lil‘ Illll'

(lllllllllx l“l’~ Ll[_l MIQL'J'NH‘II Ilml llll‘fl‘ Illuqmllill‘s wvlw
l‘l’llllli‘Il lIuIII .‘l llulxlll't‘, rl [lli'l‘lll'WIl' Irl llli‘ 11mm VH‘U‘HllII
lulull,

l\\\ \lm ~; law“ I“ ((Utx‘A l

\ll‘f Illl I'l‘lllll llat‘ll llu' Il‘llll ‘l\'\\:lillII~ Pms‘ullx‘ lul ;l sv-
Illll'llt'fi'lilflllllll.l\;ll1llllh'H(IlllI‘I'Illll‘llllQglllllll‘ 1” km I‘.I\I'.
Ill llll‘ Ill-llll l‘llIl Ill" llllki‘ l’mplllill. JI'IILIIlll [lll‘ lllll [Klllll‘ll
|\'I\.Ill)llx, lll‘ III-\I’I’illI-ll llll‘lll Irl_I,gI-IIII‘I \\‘llll Ell" ‘(lllilllllll‘l
Hllmllls'. \\l]l(ll ll;I\l' .\ll|ll‘ lJI‘l'll Sllclnll Ir: ll" [llll‘l]
\IIIIII‘Q‘I‘I.

(iI‘illIIlIa II‘UT'I llzllnrl Il'lzll Illl's‘c' l).l-.'lll\ «'Ktr‘llll lull
Hivll‘mlll‘l In Illt' \wsr lll 03H I.” ll\ \llll\\]lllllll1l l\(£|{l3
Illnp rll lllI' I'lllllilll‘rl Rmillv All .l 4"] III: klr, lll'l'l‘ll.
[lll\\l‘\ll. Illl‘ lllllllllIIIll- Ill' ‘lI‘l'l, we'llla Ill lHNI'll llll'
llllflllllil .Ill‘.]l (“\ll'lll (ll. llll' |\\\£Ill)\l\ \llll.lIlIIj (iI‘lllIIIllx

l"l’~ l i‘.., llv‘v ‘13,] plullml [I'll Ill‘Illr- lnllm'l'l l‘l (‘l1l])ll\'1‘ I I'll
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lll‘: lIl lllI Hllll lll'.“ Ill tlll l’.l\l‘ Ill. Ila “lll fiEll'l" l3
\ll In Ilt'll’llillllllllllll* llll'xl' llvl'l: llll||ll‘ I‘ll Yl‘lr‘~l‘

lunlllx, l\ lLllJl‘lIJllllL‘Vlll‘llI \lWli‘» ‘ll .l "'ll"ll'll',l Ill llt|‘ Inwl
III M l" lclllml llullllIllil‘v. llllgl'll‘l;\l-li \ llI(l("l‘»lll';
lmx‘ml“ ‘l‘-.Illl ll"n'l\lll lll‘lllll‘u lll’ "MIMIl I‘,l"\l\\ Illl‘u' l1:

ll‘lllll‘lllll’k lim‘l Milli» lll'tlilt mll H’lll'l\ I I‘Hl'll 'lI'IlllHIl
llllJl lll' Illlzllml llwxw lllll‘N'lll IEII- lllz'zlm'll- I‘xlzl:
l:ll_:‘:‘l ll‘lll\l(l. 11ml I)‘l'l\ltllll|ll 5I1lll l1 Ill'll" .llI.Il'Il\

ll’\l Iv, l,\(ll<l I:l.l:IIIlIILL
|)|l1‘[llllll\(llllll']l3lllll\IIllllll' ’l‘."lIllIllI-lhllllw\‘-llll‘lll'

lrllwllllkxml
Illlllllllllll . ‘lll' K'l‘ulllt lhl‘qlll‘ I‘ll‘lv \llll\\ll .l« \lslll t‘ll( Illl

\\||ll rlll lIl.1I1llll\lll|l~ lzllxl‘

KllltlIIm-I IlilulIIIIllI‘I: llllxlllx .II'lIl 'lll

\l((:.llll\ llllllx: lll'. Ill::\ill:llIll llllu‘l’x'll u Ill H'»l‘l llllllllIl
'lllll ll r ".II‘HJ rm: (l\l]I‘l\\ll Ill] lll~ \I'I lllll: lH llll

‘lllc |\\\.lllJl|\ llll‘xlfllK lllll»»l~II-I:Ill. .Lll‘l' Ill< ll-I'u‘w III llll‘
llIlIlIIiIIIUI-Il ‘ll:lllt§.|)l1lllll‘lll" lll'llldllllll ()IIII my» .lll"
\lllllllllllllNIIIlltH(lLllllX :xIllwlil; lllli"l:ll1ll(‘]‘jlll:l‘l‘fi‘u
lllll |ll<‘ll l|l~~pmlIlllsl lrlIItuIIlm I-li‘ll ll lll’llllll!’ ‘llll'lll

llzn llI.l
ll'llll\lfllll1lllll\\‘~\l3|\ l1|>lllll‘flllllrllx.*l‘lll"ll:lll'\\‘\llll

\.llll'.lll<l lllllll'llllllll ll lull li‘u‘l:

Illllllllll.“ lullllilll; lll ll:l-ll ll'IlIE'Llri' «‘IIIH‘» lll: ll.l\( Ill lll"
llllsilllN I: lllll \l‘l‘ll Ill Ill1~ Illa-I, ‘ml llr :lll mwl =llc'z‘c' I~
I'\llll’ll<| Ill <1I||lIlwI'lulIIIu.l r'lll; ml lllzlli ‘lllllllll’

filllIIl-u‘lh lIIIllII‘l llwlx "’l“ Illl‘ ‘ll,1l.:lll‘ll>ll\ Ill lll"

l\\\.lllIII\ lmxllH, \«IIlI lll'll'K \‘,lll.l:t‘\ l’v‘lllu'l.llllll:All".
Illt'x null-I lllllll llll‘llll \ll|\llll lhlnlll~ II llll\‘.l|]l""‘. :Il
lhnllnq (:l‘xcl ll‘ltlxlldlllll‘Illl ll.l\.l:l‘~, II‘I1,1ll‘. \‘ll’ll \lIl.lll

IllIL'IIIIIIMM llll I'l'lll» llr't lillhll‘. |l':ll'\ Ill .lllllr Ian-.l
Mlvllill I'lJlJN lJlIMlll‘ lllflllvllLll tllll l illflK .Il ll'lllll»ll lIlI-;lIt'-

llllll1lll\.ll|"\lul\llllllllzllllM413;M ll‘lI‘l‘..1l(Il<ll\‘lllllllll
llzlmll llH\‘\\ \1‘.ll' Ill! \Illl‘ 'l,I llllv.» ’.l'llzl:ll' IlLIIIII‘IIlIh
l(‘l]l lJ'rzlll)lJfll fll'lllll(‘\ [I'll l:‘ "ll Ill ll, lil.l]All"L‘:,

llxxxlxlml‘n III \I ll‘IQll'l‘U' lll llll‘v .II-m lLH‘Xll‘l‘P'l

llll‘ Lil“ l’ll'lflllll‘lll‘ Illllllll'l',lllll l'IllI‘-.l“lll'[l\lll" l‘IIrl-
[Illllltlll llll\ l): I ll «lrlllllw: In, (wlllll'l ‘. .lzlll (rllm-ll l l‘llllll
lllIlIII'l‘l‘l' Ill‘Hllllll‘ll In ,\ll( .11: I l'lhl l.:’» 'lII lllf‘lll l’l.»1l.l'
lllllllllll‘Jlllll l‘lll-lllllllt‘a ll'lr lflll llIl lllll‘ll' Ill l‘TlI‘ |.1L:.- i~
IIII\\ )lII‘J‘HIllL 1l|llll|l"li ‘ll {Illilllxlllll’ llw lll‘lll {I'lvlllll‘ll
lll lt‘ lillllllll \'IZIIII;I\IIII.I: l""ll< l‘l ll:‘IlII‘

‘llll\|.llllll.ll,llll ll‘\\"lllC-.l( . \llll‘llllwl Ill‘IEIWlll'lI‘\l<'l1\5‘l"'
lll'ral Ill Illl wIIIlllI'II ll‘ Ill Illl' l\’ !l \rtlll III. llILIII'
\lll‘ll ll. ll lllt‘» lH‘I‘IJ lllJllll' rl lIl- ill 'Illl lll Illl 'lxl \' wt
sl'l‘ IQ ll Illml .llt‘ll (ll .zlll-III LT ll‘llllllz ll IL‘IIH' Ill

'1 lll‘ ~II:lIllv Ill Il'll- ln 1 illllllmlzlll. lnllll‘l ll‘. ("II [II llllx
lltl‘1'llll\|ll|3l(‘ll l} ll \lllljlll :llIll ll!‘,.l‘l:‘llllfllll‘_‘ “»“U‘lll {fl

‘j‘llll lilllllx Il’llIIl- HI l\‘lll-]I‘,.lll‘ ll'lll‘VNIIl1‘l‘2ll\lli[l‘vll'lt'
\l'lJIIIIl’t‘il lw- :l]l<JJlHllll.l'1lllfl';

('lIJlllllmll .l'llll lil‘lllll ll1 Illll Ill: llllll K .\I .l‘_l'
Illll‘[[ljl[|llllll]:\ lIlI l,:ll‘ lltllf ‘lll l‘llll"l]llll1llllllll‘\,

Ella: llI‘IIlI l “I ~I‘I‘,‘ ‘4‘ I" Q" l ,\1.
llmw .1II‘ Illlt'l'r'l'll ll' II~1 I‘x'l'll~l\l’l'u Illl IIIl KI‘IIIllIlIx

llll' IllllilllllL‘flIIlllllllf‘

nllldlllllllll Il‘lllll;1lllly‘\ ‘lII l\ II'I.?lll" 'l 3\lll'~ Illul \tlll

ll'll‘ll ll.l( ll‘ulll ]l\](ll lmmx lj\ll.lll lgtlw
Illll (Illll lll‘lll’ll‘51lllllllll'lvfillllllilil‘,ll (1"lll'l'l» l l'CTIl

Jlillllllll‘l' ll'\llll(‘<l lIIIlII llll :llllll,‘ll.lll" HI :l‘llvl IlIIl-ll
lllnlxx l'\llllll|‘ll ll\|l ,l ~|IIIII l”: l-rl lllllll wlv‘ml \‘Illll.
\\lIlI'l'-l lllHlJt"l “.LIITN. ll: ‘lll :ll‘llllilll‘ 'lll'" I nll'. I‘I‘IIII

II‘II II‘IIIII‘b Illl lillcmll I m1 In! lll" ll.ll'lllll'l'»‘l‘<l'. l'lllll' lLIll'.
llllll Illll' l!l|11l\ lll illl \lllulllill \lxlll". wllIIEI 4" l~' III Ill-ll
’nllyllill ll IQIIII‘ l l I ‘I .Lll'lllll‘l I lllIIllzl lllll1\l~'l‘.l ll llll-I'

Ill Il\l' llll ll“l mk‘.
'llll lulllIVIll 'lllll\ll‘ xx Hl 'lll ~vvllll ll'l lurlllul \ Illl'HJ“

Irllllll‘ lll:l Illllll'lulllll‘ illlllll Il‘l l"l!‘ \Illl‘ll ll\.ll‘ll.l(‘(l:
lxll

'lllt‘ lwl’llmllllll IIIl'l\l\l~ <'\\I‘ll’l.lll‘l l-l Mlllt I,IlIlIl—
mlllllIl’Ill l.l\li\ IIIIIL‘Ellu l'lllll Irlll llxll‘ ‘.. Illll III-LIII'. \xIIlI
Il.Il-ll\llllllnwllll ~ llll rlnrlllrmllll; 'l Il|l~ «illll .lL‘L‘ll Ill: :Illlw



III'I- \‘IlllHIfllllIlll‘ I\lH)Illl'Illl'H‘I‘ll‘lllIllllll‘l.l‘u.1\'I|l('llIIl’
IIlII I llllV |1\|l.lll‘\ lII (Ill-Hill ll‘lllSlLlI.

.I\II'III‘IliIII; (II (QIll'l'lllI‘x IlII‘ lllllll‘ldlIJlJ‘V Hl‘ IlH' I’I‘II l-\.\ 15
II'IIIJII’kIIlIly illllllIlHL IIsIIIIIIIlIy (15' lHT .lH llll’ III'IIIIIIIIIImw
I> IIIIIII‘I‘III'II 'l lII‘ IIII‘IIIIIIIIII.IIII })lli'l]IItl\NlI\. lII Illltllll 75
III-I I'I'II! Ml lllt‘ \llllt‘ JIH‘ IIllmli ll'lllSILll'H, (‘lIlH‘l' (IIIIII'Il'III
l'lIlHl‘ l.‘ lLll'.l€ It‘l‘lxllI IIl IlIIIw I'III lix \Illll lo» lllIlIl (11H) pplll
/I 'II III \éllllilllll‘ (IIIIII :Il [Il\ III: In \\‘l|ll IIIHII‘ IlIJIII htlll [)lllll
/I‘I. \llIIIII' IIl'II'IIIIII'yu I)|’I.Im'a IIIIIIIIII- Illlltl]l\'l’433\<‘]l('
IIIIlIIIIIlI‘s‘x III‘ ILIlI' l"l'('('H IIIIII‘III‘ IlI|[l :II'IIlIlIII‘ .IIIIIIII.‘)_ (II'I'
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1.911111.11111111'111:1‘1114113511'1'11\1111'111 K1111 1x1. 1\ 1111 111111911
111111;111‘111).11)1\'11111'111 [11(‘111111'x'1 11’1111'1’~_

1’1'11'11141’11111111.1111. 1111' 114111111” 11s~1111111v11 \xilh 1111\1'
111111 1111111 11111115 \.11'1 1111111 1;111' 1111.11'1/—111'.11'1111; 1111M
(film <1‘1'11 111 1111' 111\\'f‘1' 111111111131 111 [11111111111111 11'11111111'x
wiIh 111‘11111'11111'11111L111pl11§11111Luis: 1111'1' 111;1\' 111' 111141111 111'
spuncly 11111'111111‘1111 in 11111111111111:1<1). 111111 531111111111;- (11111
:111111'111111'11131' 111 1111* 1:1'11111'111111111», 111111'1111111'111111\'\1\ 111
1111.111111 1111\1111g, .‘11511 :11'1;11‘1111'-;11114111: k.11;1]111111‘111' :1111il
5111\1'1151111111',

'1‘111' 1111;11 1'11.1\111111111 111111111135 111 1111111 11.1111_\'11‘\ :11111
1111111111‘ 111111111135111g1'1111'1 1x 1.2111'111,
Jr 11.1.»11 Ix \\1>\111.1\1’1111;x.1.11311112111111111111.1111111'
1111151 111 111111 1115111111 111131» .111 111'111'\1'11 111 11.1w 111111
l)1'<1:11111' \1'11111111111111x: 1111111 \11'11' 1'\11111;11:1.1 .1111111; mun-11‘
11111111111: NNIC.

I 1111‘ 31111-1111171'1111111111 (111171-1131 11"»1) 15.151111< .11111 11‘1111;r.11'1111\'
1>11111111111\1'11).111.\1111111'111‘-\ 151111111111161\11'1'11K11111~1z11111(;3111'11-
1'11111;~ £11111 have 1111111111 \‘:1111‘1‘\11.11 111111 11113 11111111111111: 11':1111\'11‘\'

1111 1111" 111111111111 1111\1'1 51111111111 Kunm. 1118 11111Q1‘.’11111'~ 111.1111-
'l'ilpnuh 1111M. 111\1’.11‘11~ 1’:1k:1. 11111111111 111111~11.11 (K‘LLH‘QLUL'S 111
1:1111111'1‘11])1'1‘.‘1'i1 1511111111111 1111' 111~11111.111111. 1111 1111' 11111111111. 111-7
111'1'1'11 1111'51'1mm1115 .111111111‘111\\1'1'1111\.1|1~11I 1111-P.1k.1\1'11111'1111'.
«3.1115 111 111' 111111113111

'1 111‘ /\'1-1-1~' \111141211’111' l11m~
1|.1\1'1'111:1111111'1l1111111tr1[11‘,\111111131.111‘1111’1111.1\111~111ll11‘~‘1‘.111'.1\.

‘2' 51111111111 am! 111.1.11'11111

1111'11' :11'1' 111511 111m~ 1-1 .111111111111l.1x1»11.11.11j.11:. .1~\1111.111'11 111111
1111'11'111-11'111' 11:11 11111111141 1111115 ~111111111 11» \111111 1-I 111111.1111\111111111
1111 (11111111111.
3 51111111 K111111—U1’ [11111111 _-\ 11111: 111 l).1\111111 aparrm‘ 111111'~
11‘1‘111’lk \1111111 1111111 1111 \1111111111 11111111111 1111' 11'11111111'11111' \1'111
syx‘lvrm 111' K111.11.\\\'.1 1K1'1l111. (HR 1774 11811111. K1111111111111
[1111111111111111111111(7111(«111'11 K1'111111u11. .111'11111.‘1111\1'1 \111111‘3111'111 111
1111‘ “HI 11111111111'1111111111x>1111'.\‘.'.\11‘111.1~.1111I11' \x11i1111111xl11'1'11
11.111111'11 11p 11.11115! .11: 1n1~luz111l 1.111111; 1.11111 1.313111111113111: 1111'
(‘\'111t’1‘11r 11111111111‘x' 1.111111111;11111111111.111I.1I11x1111~ \1'111'1 r‘\'11'11~i1111.

'1111'111'111111111} 1)1'1'.\11u1p111.111'11.111'11“1,.1111'11.11i1114111111111111111:
1111' 1111114 111 ()1 Kulmu' 1x1.11111 1111' 11111'1\1'11|111; 1\1t'1~ 111 8.1111117
1i.’111\'.11111111111311111111.111;1,'11111<'1\ 111 1111' m11'1'11‘1'n1n111, 15111111111111
151111111.1111111'\\1'51.1\‘ ,1]1;11'11\ \11111111'1111‘1111.1111'1111.1.1:1111'1'.

'1111'1111'1111111111'1'\1111.\'1\1'~ \.11|1'~1111111 ‘~}).1II1'1’111111‘~' 1111111\\\
111 11'111511.11]111_\'111 111 111.1111'111' 11.1<.111‘ \‘111‘111‘111111‘x. 11k: (7111\11111.
11;1\'1' 111'11111'11 .112;;11111'11‘1'.111' 111111» 1111' 1'xw1111.11 L111111'11111111’.111v11\
111511111111111'11-111 [ll-llll1l'KlL1111'I]\1\ \1'1'1'1-11111'11!
."1 ‘1'111‘1'111111: Knmm 11:\111\11\. [111111 13111111111111.
1111111111: 1111 1111' 111111111111 .11111 1'1111111-1.'11,~11'1'11 11.1Il1«\ 111 1111'
111.1911. ‘11'11'1'111:1'1'1‘xl1'11111'1l111.111111'11‘11111<111,11'11'\'1'111>1111
1111'111111111'1'1151111111111.;1111111:1\'1'\111111111-1gn\1-1'1 111111- (11v
1111’111'11 111'1'2111111111; (l.11111'_\'111]1, 111.1 1111'11111‘11111~1\1'1'11p
11\'1'11'1111'1.'.\'11111111'54111111111. 1111111111111111’11'Lug-m1 11.111'1'1111
K111'11si. (11'11'11gy 1K111y.’11h 1111 1111' 1.11111 1.71Il111111 11111117
1:1';1]1l1i1 111.1]>1_ 11111111 ix 131111111 111 [11:11111-11'1' :11111 1311111
1'11'1'1).

'1‘111'51' I171111y11'x «1111\1 ;1 >111111;11' 11111111- 111 1111‘111x 111 [111'
1111111 1111\\‘.\. 1,1). 1.1111111. 11.1q. 111' .1\ 1'x11’11\1\'1' 111111113.»
111131.11‘1'11111‘11111'1'1111'111::1111111111311111'11:1 .111111'1111111.1x‘1'1.11111
111'1;1~11>11;1|1y 1111\1111'1: 1111' 1;1'1111I111111.1<\ 1’11111.1111< 11111>1‘
1111111"1.‘11> .1151). .11x11 :11'g11‘1111'uu114111‘. 11111111111111111‘. 1111\1'11—
s1111111'.111115111'111‘111111“>1111.11111111'.

Paka Volcano

'1‘1115111'H11‘111111111 111' 1111* \11111111111111111111 111 1111' 1'.‘1\1 1’1111'111
11111114111111 :19 1’1‘111'11 (P11111111). 1.x 1'><1'1111;1111' 11111‘ 11) 51'1‘1'11
(19H).

1’.11\':1 1\.11'111|11)11‘X 1111111111'1111'1‘11111 1111211; 1111\1111711'111 l1\11'
\1111.111111111111111;111'111'11 .1 11111111; 11‘1111;111;11111'1;11\1-s1(111111'
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1 l ppm llélmllH l:(.:)>‘r'lll’ll
'3 ll]|[ll't' ||.II l1\‘II‘< .IIIIl IIIlEs £l\>-I'I\'l.l',(‘[l \\'|IlI llh' ((‘III'IIIl (Illll

In III" IV Qxl I
Jr IJIIWI'I‘ l'mh‘lllK H l, 'NL‘IIIILIIH'V l'mxdll‘ (:ll;l[l[]]}l]]:l[L1])\l)lllIn; I I

I l,IwII-I II';II‘lI\’II‘.\ I1 KEINIllxI-Jl I, “1]“ Ill.
'1 \lngt‘nI'IIM l KAIJliIIII I‘( ) )\'§_;"jI
I Sl'Illtlllllh II;IIlI\lI‘ l(,)_}I\'

I'lII‘ :II4I' Hl Illls M‘IIIII‘III‘I‘ l)!‘[ll);1l)l}' “mum I'IIIIII IlII‘ I'.ll‘*
l\ l’lllns I'III': llII‘ VIIIIIILU‘S! llmw III‘I' l'n‘liI'VL'Il In lJI' (ml) :I
luv llllHIll'I’(l Inn‘x HM, and l'IIIIIIII'IIlI*> iIH' \Iill .1(ll\(' in
[lll' \I‘lll in IlII' KIzmnl \élll('\'. .IIIII n11 IlII- IIIII‘IlII‘I‘II \lnpm.
'l‘llt' III;I;II'I;.III' IlIlI'lxa IIl‘ lllt‘ l’nkII VIIII‘IIIIiI < lJlIIl).llJl\‘
(‘XI'I‘CIl‘l llllll III.
1 TIM HM» I\l||‘,\ III \I'm ll' 'l'III‘ 'SI‘I IIIIIiIls 'lmrlIyII'x‘
ul‘ SIFIll I l‘W'lII ('IIII\'~]II‘l1 ‘SI‘ILlllllllll\-‘ ("ll m1 l'IIII’lx‘lI‘.
19?? )l ill (‘ Ill,‘,\( l'llM (l lII‘I'I‘ l'IxI' unnvnit‘nt (‘ us IlII'y mm 111‘ :II
llli'l).l\('IIlIlll'l)1|k(lHI‘Illli‘HI‘I‘llllllliil’l'IfiYllllllll‘tl/AHH nII
llll‘ mlu‘mc l’llfil :IIIIl IIIII'IlI—c-uw‘rn Hunks nl' Iln' \HlKIIHIL
rl'lII‘sI' II.II lIyIv Ilmxs \u'I'I'lIIInkI-IlI,11');IL;;IiI1\I lIlllll HHII'IM
III'IIIIW)I‘mII‘;II‘l1}II‘I\I‘I1InIIAA'nIIIlII' l‘ Llfit] [)(lII IIIJIP].
(\llllllll‘Lil1llll).\[l‘\"\('[),il'.ll('(ll!II]H l’lx'gIrracl'IlwI,I l1\' llll’
IIIIII'I'IIII Ill IlII- lilil\\\£l[7llllL‘“Ll lJ;I>:IlI. llll‘\ {’IHHHII l):-
I'lirIllIuLllII‘rl I‘I‘nm llII‘ lHl'llll‘l in TllI' llI‘lIlI 'l l'II‘ I‘I‘lI‘H'llU‘
:II‘I'.‘I i~I .II HI'I‘IIIIIlIIs llill |.l)l\111 IIIIlllI (IlvllH‘ IlI‘I;II'I‘ Hlll'l'l
lnnlmllnw Ilil‘y “PHIL .-\lllInI1_I;|I Il('\lL"l)£IlI‘Il (Ix I’linI'c'IIv
l)“ 'l'I‘IIl’lI' I‘l'JTTI, IlII‘jx' I'nIIlII llf‘ (lll.l[(‘l‘ll;ll‘}l IIn Il‘LCE‘
lll‘li‘l'llllllrlllIIlIS2-il‘l‘Il\£1ll.Ll)ll',

Alnn}; IIIIIHI nl‘ IlII- Hl|[I’lII|) IlH‘ SI‘IIIIIIIII» llIlt IIIII‘ lllll.‘
ImI‘IlI :II :I lnu IIIItg'lI‘.

( llIllIll II-I IsIlI‘ully IlII' lHl ka‘ 1m: Illlillt‘lllll"|l‘.1{ l1} Il‘.\ \\ llll
illl\.lll-l('l(l‘i])i1l IIlIIIIInII'n.\, III? In ZIIII in lMI‘fllI. l)lll
IIIIIII‘IkII'rII l'l}'ll‘\' \\l[ll Mblldllll' llllI IcIIIlII'IIm‘I'I \Is. EHlIl
IllllffiI'lll'lllfi. Illsn nu III’ ll] Ill" \I‘t]ll('l1((‘.
1 \II M \IIII'I'K 'l lII' KnIuliIII IIIIIqIIiIIg ll InIIL;lI (lI'I'l)
g‘II'v \IaxlI IIlIII 1m l\‘ is It \‘IIIL'JL‘ llIm. \x’lIlI lI (l('llIl\' [MINI
clan-x llH‘ '[Jtlx'Slllél IIII'IIIIIIIIIII zIml llII‘ (ilII‘nmkilIInl
lmmlmnl‘IlII‘I]IIInI.IMIMI~ IIcIIIlI \\I'~II nl Piil'h‘l, llfiIlll'I1l(‘\-
II'III is .IlInIII lfi l\ll12. ('.\lllJtll‘ll l‘InIII :1 lisxun' NIHI'I I) III (JR
llllh (lhl. .\|H\l lil- lllt‘ I’IIf l\ l\ HHHlI' lllJ IJl {lllF‘f‘CKlHSI' l;1|l1\‘
\\llll il II.IIlI\IiI lt'\|llll‘, .IIIIl iIIII‘IsIIIiIIl tI'I-I'II I)I\'l'I)XI'H("
:Iml (Jl).l[]11(‘\.‘

()II IlII‘ scIIIIlI Hl(l<‘ «Ill l‘.Il\.I llt'.l| 'llldjl11‘ul\lllfj‘ltljll'\\'|)j
\I'I'I‘ liwlt- lH'IIHH’LfI‘I‘l‘l] \x'I‘JIlII‘r'lnI; Hlllf‘t'illlll'. \L‘\lt IllxII
lII\\'dlIlHlllI'lt1]]‘ l.\L‘,\l)II\(‘lllH‘lI)\\ lllI“\‘l;lIll\£1Ill1' ’mm‘IlL~
()II IlII' \\<‘\! Nltll‘ nl .\lIIIIIli llill [(Jlx‘ llllll’. IFL‘I llH‘I‘I‘
Illll'J‘IlllII‘ llH\\’\ [lip \'\(‘\I .II .llJHIII 2‘ I'.I}J})l [l lJI 31
I:;II ll} II‘ llnu \\lll[ lI SI l‘iil I IJIIHIIlI'II‘Il nus I‘\11'IIIlI'(l l'I'IIHI _I
\I’HI rII [lh‘ IIII) nlll'u‘ hill,
:1 'l'III- [II\\I']J |]\'\t ]|\ IIIs 'l‘lII' l;II§;I-~I L‘\|l‘l]| nl ll]!‘\('
llmxx [’l'.|l’llllIL'I Iln\\II In lllt‘ \IHIIH plain INK 17H” llINI‘]
(III [l'II' IIIII‘IlI \xI‘x! \l(l('1|lll)\ll\nl‘ III‘IgglIIzIII‘Il l‘IlHH Ilu‘ t'.\*
ll’IlHlU' II‘IIII‘I' .II KulHIiliiil llill IUR HUG Ill-HI], \III‘Il‘r
V\{"ll(l’ll\'ll\.ll\Illllll‘l'f‘l\illlE'VINI‘HII‘!‘Ill-.l\¥(1[igl|('1lllllllllllr'
IIIIIillI IIIl’l‘x‘I l'lIM'x .‘ln I In“ [lll‘ lllll Illi‘l'I] l)IllllHl.‘H\ (Il'IlII'
Il('_I;II'<' HlII'I'I Ilt‘JH' (V'lII‘IIIIIQ‘IIq'lI ((JR llllll 1 NH]. zuIIl III
lll‘I‘N in \IIIIIIIII-I‘ llmw III’I‘LII III. ( llt'lJlIJlllllH III Hillilll I‘IIIII

18:43} NHL?) .II'IIl Hl
_].'IIII;Ik.I.I;m I IHH’I 1H77‘I.;I|\nlnIlII‘luIIIl\mInI'nIIIlu'
\‘lll'ltllllMlL‘tl ln' lilll‘l l);l\;Il|\ .II

llIIIlll-l‘.l\| ll;IIIl<.\‘ II| l).1l\'.1. ‘llII' KIIHIIL‘III [l.l(l1)'[l‘.~ lLlVI’
l)lll("f:]'1“\‘ lmmllll‘ lIIIlIIsInIIx IIIIII)lI}I'iIiI in lI'lLlsImI‘.
IIll\.'I11I' LlllIl IlllLflll‘.

1 I‘m [Il‘I\II|\' II\<\I Ix‘ \ \l'Illll‘llII' nl' II In ll \lhllllI'
llcmx, IlI'x‘rI‘ilwl :Is llll‘ ‘NLilllHlllL; l’mull' h} (llmpnmn
{WW I» I'l‘l‘ll]]l('\ I)\('[' llllflllz In Il](‘ M)l1fl]*\\'l’\l nl' l’.ILII:
lllt‘_\' llnmlwl Ilw plum In lu‘yHIltl NQIIII’IIIIL; I(I\'\I]\lll[1
L’llx’III In IlII' IInI'IlI—\-II'.~1, 'l‘lII‘xc' lms‘ulls \\l‘l'l' I‘MI‘IIIlrIl
l'I'nIII I\\‘n linm ml NNI'FII‘I'IIIHIII; llxflll‘t‘x mI lll“ Mtllllll'l'll

\lflt' nl l‘nlm, \I'Il'll nl IlII- \I‘l'll llllllll'Il LnkIlIb III (ER
lll‘lf WITH, ln llII Mllllll IlIII Illl' I)\L‘ll.|lH ln H»l(ll}lt'\
ll'IJIll |\IIIII~I_ Illlfl In Illi' mxI ln Il’II- IIIIIIz-I‘ l’IIIMI ll.“ ll\[I‘\.
(MI: 1' IIIIIII'nIN nl IlIm' ‘nlIlII’ l1;l\lll\ Illl' \lll.lll| I, Illlll
\\l(ll‘l\ (limnnnulml. ,-\ \IIlllIll\ lmmlI Ilnu .IIIIIIa Ill
(JR IHIIE'I H'F‘I’I nII IIII' iInIIlHIwI \llll‘ III l’dlhl. l,|(‘l\\“(‘ll
IlII’ IIIII l1} II‘ llnxw Ill l\'ll.‘~.1l\Ill.lllll( llt'lllII'iH‘jI-l lI‘ ln IlII'
(am. {'1} :ln llllllll\lll('lll llII‘\IIlt:IIIII,.l‘lllJlllnl‘JlT|li1Ilt'l'
.HHl \lhilll'l' I'IIIII l‘lllllllllx‘lldlll IIIILII~ III (:R 133'} lllTT
II\'I'IJIIin ln IIIIIIIIII' 'llll\. :IIIIi Illllllhl I-IIuIIIII-Il In: ‘.'IIllIIt[t'l'
II‘IIIlIIIIw tInIII IlII MIHIl'lI l‘III'IlII'I v.1»: .\flIlu‘pnI.II {(JR
1W): lllllfII ix .1 \lllIlll \ll'l'l)’\l(l('ll II'IH‘ lHl‘dIIlt‘ll III] IlII‘
IIIII'IlI \lIlI' l)\ A llIl\.llI llnw, \\’lIII l’I l]l][l(‘1'll('\ \1ll“f(7'lkl]lrfll[(|
lllI' Illlllll \\\‘\l2 .2 III-IqlllaIIlmj \l’Hl In Ilu- (:l ix Elll‘
<II11IIIJII| I: llnn nl lIlILlIl‘. [)IIIIJllVIIElI [III IllI"l)d\'.lll

{)IlII‘I lLImlllll IIHH I’IIIH ll] lll" IInIIlHqI \IHIH' (Il l’.IL.I
lI.I\I-|II'I'II I1:|1<lll,ll\|l:ll)l‘rllI‘. |.III|IlII'g, \lIIIIII llnux III'I‘
l'.\|)l)\l‘ll nII IlH‘ mIIIlI I’Il\l \IIlI‘, I‘\H‘llllll]‘l III] In llll'
l'Illl'lllt‘l lhl.1ll]\I llII‘JI‘. |ln\\ Illll'\(ll]!('Il\lI1l lll’

'l‘lII‘ Nuimmlq lmmlls .lll’ Immll} \l‘\lllll\1l. “I“,
LillllIH‘Il‘ llllh'lx' In l)lIII' mm. iIIInlnIII. \\llll[3l1I‘IlII(I\\[\I>l
]>lIIQ1|II Ilm'. nlix'IIII‘ .IIIIl AIIQIII- Ill) ll: 3 mm m lI-I'III'II‘I llll’

lIHl.l\l'\41l'll“~ IInIII .\nlllIn KIWI). .IIIIl IlII'.IIIL§iII' i~IJl
I'IIIIHIJI‘lll\ lllIHI‘I'I‘ .IllIl ‘llJIlll‘ InII~ lcvmw .lll‘ Inm—
IIInIl lllll‘l'lildlllllill,

.3 I‘IIIv l I’PIR III \I’ H‘I'llix(‘\IJL1(,lI,‘Lllllllllll} l'mm llH'Il'H‘
ll‘ul summit \I‘III. _£LJI\'I' llll.‘ \llllillH) lh IH'I'\'('H[ IunngII
lIJI'HI. ‘l l1<' Illllt I‘nps may lu' IIIIIxII'lIslI-Il lll IL'I‘[11\IIl llll'l'l'
\‘I‘t‘ltll'N:

I lII llll'\lllllll<‘.|\l_ llIlllI]I1‘_:Il|] .|I| III-In IlII- \IulIlN‘HI «ml n!
lllI‘ SI'IIIIIIIII» lI-tlllVTt‘ IIIIIII'np IIIIlIIIlmgI (lllt‘)')llllll‘\l‘.4l. I.)
(lln‘lnmgnx III llII‘ \Illllll \mz-IIIl l.III;I llImx lIIIIld up Lt \|‘[lI'\ III
lIIIIII<IIII1<I‘lIIIIIlIiulI. \‘~l1ll\\t‘ll ])lt’\(‘l\l‘klI)l't\\lllt'IlIlI4(‘\.IiH'l
II‘IMIIII llmmc‘» SIIIIII‘ III IlII-w llmu IIII- "'l‘lml l7». 'lmIIIIII
llImx'. \IlIII lI HLU' ln‘ \IIIIIll I \IIINH I.lIIIIII'~ Il.‘pl(‘>€'llTlI]Q Ilu‘ l‘hl’
l1ll.»L\I’\'|llIIll£lll\l III IIxIIM
‘2 Mn \H‘MI‘I'II \l‘CIIIl |IHll|Ill’\ Ilu' Ilm-Ix nl \lIIlLIIIItll‘ul '.\*
IIIIIlI'Il llnm (IR H‘l'I III'II‘VS. X1IIIIIIAI I.\lIIIII.I»~I-I, .: \[Jt'lldtlilIlr
wlII'lHIkI' lnIIILIIInII ll) plan \x’IIh .1 IUt‘l’llllIV'l-il llnu IInIII IllJIIHT
H] m lmfn. ]'JI‘1".lllI‘l InnI l‘llll ll Im‘wmr llllul~ lllltl I.:IliIIIlm;IIJI1-
\Inn II,“ IIIIH: .Ilm Inn II.1IlI}tI llmxx In IlII- (HHI .II lllIIIII\\’I>
'llII‘xI \UIH' L'.\IHl(l('(l lI'nIII Illll.l\llll \r‘IIIx. lJlll nIlIII llnIm
nVI I'l‘VlHL'V llll‘ IIlllI‘l IKIIMILIII ll.“ l|\l’l'\ \\l'l(‘ lunlmllly I‘VH‘HIlI‘Il
l'lnm llll‘ \U‘\l('lll \IIIIlHlJl \I‘m.
Ii UH IlII' IIIII'Il'II'I'II ~lnprx ~1l InIII lIIIv' llllt l1} ll‘ llU\\\ AH, wI-IL
Inn ul'uhiI ll l|'llIll]ll\ Nam (,l lInIII IlII‘ It'lllllll \‘I-nI ( lII‘pIcIII‘I.I~,
lL'lL‘III'Il In IIlJnH‘. IR .‘Ilw llII’ ~lll‘ n1 .I I‘m II'.I¢lI}I« LlIIIIlI'.
Ilm'HpII-Il En llllllllllll, \Hlll “II” .II HH‘ ~II, 4111 Il‘h
1 T)". I“! lIlzII ~LIIIIIIIII IIIlIlI‘I'KI Illm IIII'HH’ll .II llll\ mun; Alhl II
l1;IIlI\,'II-lln\-I I.II\I‘I'I'I'l in llnn: .IIIIl lJIlIH lII'Il llll' IldlL‘I \\.1llI)l1
ll'lt‘ IIIIIIlII-III <IIlI‘

‘l'II\\‘.II‘Il\ Illl‘ L‘llIl nl' this \(‘IIIIItl II.II III‘III I'ImnIlI' mmI
(ll-lllk‘ Palm lllll\ \\I‘1‘(‘('\[}'Ilfll‘ll I’lIIIIIIu I1 l.III- plum: (Il L'X’
[Ilnsiu' 11: 1I\II_\_ I'IInsIl\ II> .1 IlIiIk IIIIIIIIIII; In IlII- \lllllllllT
.II‘I'.I_ Allltl‘ lJI'I dllhl nl IlII‘ Inmznlimz I'IHII‘I‘II \\iII<l,
IIII‘lI'I'I'IIIInllV llllllT IIII Im Il'II' Ilppm \\l,'\I<,'H) llmlw.

‘I l'II'\I‘ pu'nILIaIiu .IH‘ IIIIINIl) \'('ll|>\\1‘~l1 lHlIHlH' lIIlli-
Iull> \\]lll InIIIIIInII nlwicliun llIlllI‘l'Ih, lJlll L’TIW [IIILl 1<:I:l
lull: ulsn nII'III'. :IIIIl .I l.I\I-I up In ] III IlIiIk nl' \’('\lllll.ll
nllsizllnn.

Vl‘llllh .Ilm Ilmpv \lIIIIIlI llIllV IIII nuIliI'I III IlII‘
(ilII'Il'IIIIglIn II];I11I>IIIIlII' \H‘MZ ll1('\ IlIII IIIIliullI' nll IlII'
lllll 11] W In 4".

MINI nl [l‘II‘ lmml'» llnm lllt‘ lugulnnu'xalt'x in llIl‘ l’IIkgl
\‘nluuliw .lH II.II l|}lll. ])Hl]}ll\ r’lllf In ~1ImIlmI‘, lmI Slt'dl
”a I'I'I'IIIIII'Il RI'I‘IIIIII' lJIII'IIl).< dl](ll'.ll'L’I'LfIll)l)1Hl( [llHlllll‘\.
{I l‘IIII I PM K II\<\I 1'.\' .m- Innxlly l'I,‘.\'ll'lLl(‘Ll In lll(’ HIHTll
iiml IIIII'IIH’IN nl ll]:~ \Illl .mn. I-\II-IIIliII<.: lII'I'I'Ind IlII:
IIIII'IllI-I'II lJUllllill nl [lH‘ l)t‘_‘4]'l‘l' SJII‘I‘I. 'l'lII‘I I111}. IIII'\;I|
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\\'l[ll llu'
mirth [,V’ldiall and lli’u'nung; 1972). ()1) llic north-cast
llunkx nl‘ Palm Iln‘m‘ l)ilN«'jlll(' umox uri' alignml NNH, two
ral’ tht‘m l)l'<‘:1(ll(‘(l m the nortl‘rfiist. im‘luding
(Iopeiiinumi'ulxs (UR 90G 06:3) and Luwvul (92] (W5).
Tlii-Hv rum-x .‘U‘t' rmnprm‘rl ul‘lmsuhit‘ SIHHH‘I', with .xt‘m‘im
zihnmlnnt luSilin‘m bombs and lll‘lClS ul' Lismcizilcd basalt
lloww

‘Kuli'mm‘ning Buszllls' of Siluli \"ulrzmu tn the

Small rmisinlrrt'zl that llll‘t‘t‘ \et'ry ri'm‘nr flows on Palm
may bc only a lbw l)111]Ll1'(‘(.l yuu‘s old. ()iu.‘ of must was
i‘xti’mli-(l inm llll‘ Inuin n!“ Ilu- t‘])l1(‘Illl‘l'£ll l..'1l<l"l‘ilzu'11 In
the south: anothm‘ is (hr ynungcst basalt (11' [he wcsicm
SLlIllIHlL cii‘amti" which flown-Ll llil'uuqli lllL‘ ln‘cm'li lil‘ufllt'll
by tlu- umlr‘rlyii'ig H'm‘hytr [Plate 9).

Petrochemical evolution of the central volcanoes

Carney (ll-NZ, p.186) slimwd [liul XI‘ \"Eilllt'S from
analyses ml Km‘usi lavas whvn plnur‘rl against Bel, i11~
dicalul i'ClmiVl‘ly high ('mit'vnli‘alions (all (lu- luIlt-r (‘ll‘II‘lttlll
in mugi‘ui'llit' Imus, but strong: depletion in [hr [I‘arjliyit’sz
hr) sngqrsu-(l that lliz? barium CUIIH‘HI ul‘ llu‘ li'm'hyli' Huiu‘
wax lllllt'l‘llt‘tl l‘mm [HIJI‘I‘ muliv purl-11ml mziti'rinl, possibly

4'~K'lMM-‘k—~“~ .7. -. "'3r/»-"‘J"\u‘.> vr,J,v- ywz-u»; mu$.i'>\--. ,a-‘n. u. , . .‘ “flu-.7. h AV

lcluu'd m {luv nrrnmul (11‘ lulimclnritr-mlig:n'l‘lsr (luring;
(rysml frar'tirmation.

Snail also ploLlK‘d. li‘nili dlldl_\'.\'1"\ ml. Palm \nluiniw; Zr
Hahn's :iguirm (3v. Tu. NIL Rl). Y. /n and Pr. [Ir hmml
[hill umi‘vmmiinm ml ll‘it'w t‘ll‘lllt'lll\ \\'<:‘i'<‘ lrmL‘si in rlu‘
liustillx. IIIINli‘I'KllL‘ in mugt’m‘iu'x :Hltl liiqllt‘sl in lllt'
rim l]}'l<‘\2 Ila 21ml 5] :m‘ 211 $1 mgiximnm in [hr iniiunu‘iurx
but. lll\(‘ Km'osL LlL‘PlCllfd in lllt‘ ll'.l(ll\'[L'.\.

ln arm-ml [lu- rulin ml llll‘ 1111i <~ vlvmr'nh m [1' ix‘ c'nnx'lv
1pm ll'n‘uuglmul lll!‘ l’dlm \‘UlLdIllL‘n \\'ll(‘Illt‘l l).l\.lllii‘ m
Il‘ui‘li‘ylii [v.iz. NINZI‘ * (1.2” lm‘ Pal-“11‘ l‘in llllilln'r' (lt'l;lil\
mi 11‘:1('r*<*lr=nwm rlmeL with partinilar rvlngrtsiiuj In l’iikii‘
sm- 5: Fill and “Run ('1' l 197] ).

()Illt'l \nlmnm-x in llH‘ rill slh'm' \imilur unwis‘lvnu «>1
miius. hm rlil‘lvrc‘m \‘iilm-s‘ inr l‘élt’ll \1 Dl( 3111:. v.2. NlJ'Zl‘ ,
UHF) lin Nihéllx‘l’ll \Rilmnu (\Vi‘uH-i‘ aml UllH’l’\ IUT‘J'I.
This [mill-m mom-5H gl‘nt‘flf' .mrl ijn'ux'hrmiMII I'rldlinll
Sl‘lllh (wri' [lir- \x’liulx' itinqc nl \(ilCLUliL l'ULl-ité lm‘ (ml;
Llistiml unnplt'x Mll‘ll m l’nkn. '[ lI(' “llHlt' Ilit'k Analywm
:ilmm'v '(nmpulililt'will] [ht‘liypuilit'x‘is‘lhnl Lln‘n‘:1¢.li_\'l«3\'
\Mfi‘t‘ (li‘l‘iw‘fl 1mm lll‘,‘ l'mmll l;\' (1 1mm ('~\ ”1' 1i‘mlirznal
(’1_\'5l.1lll¥;1ll())\>.
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6 Quaternary sediments

1111‘ [)118171’11111'1'111‘ ~.‘1'1111111'111 >1‘11111'1111‘H 11111111112

1 1111: N11r1y111xi 1"111'11111111111 1131511 1‘1 111 1111: 51111111-1'1N‘ 11
ql;1r‘1111111\'i.11 M‘t‘nH' (1r'1‘iw‘11 1111111 1111' \11111111 Kt'm‘n
111.1%‘11‘

111 1111: R111 Valli-y:
’ 17111\i111;1111>~111111‘ smlm‘mm Willi #111111' \1111.11111111\!11

111,1111ix1111'13:
.1 (11lt‘h11\’\£1|11;1\1‘111111t'111n‘I:(.:)Jh(:\\1
1,) Kr1pi1111.1<11111 11ml< 11.5151MJP

1 1111* ‘11n1‘1nun 11:111111111111111 1.111(1' 131‘1'1x" 11111111111 11. 111111111
111u111‘r 1111(1'11‘w'lx 1111111111):
,1 1|1n‘11\\'11:1ni 1111115 ((li'h” '1

1.111:111111,11<1111111mlx1j(,)1'~
11 11(1ir111n1111111'1:111115 [(2r11

< K1111111111i11 1"111'11111111111(Qixl‘l'ji

4 1"1l,i\1111111,' 5111111111115:
eulnim Rivr'r<1'1111111’11I511215m‘,

3 1‘\1111\'111111
11 (i111111\i11111

11.1 'l‘llli NANYUKI FORMATION 19111511 1‘

1- ,\1;111,\111\‘i F111‘111;1111111 (111111-1111hi11 1111'1-xln'1111- M11111
111191 (11111111 11111116 211141 rum 111' 1111* l‘lwnsu Ng‘ir‘w R1\'1‘1'
11’111111'1: 1311]. (.311111‘511‘1‘ 1111(1 Kngris‘i (1981”) :111111111'11 1111'
1111111wir114 M’111'1111' 111' subdivixinnx’ 1111‘ 1111' 111111 :11‘11111111
Nanyilkiluwn,1‘111'1111‘1‘1'215‘11UR 2115111111:

3 “ppm 11115.1"c'11111‘111114'1 (1,.)“113131
‘2 1\"11111111' «11111 111111 5111 11101111111 {(211531
1 [.nwrr 151';1\'1‘1 1111‘111111‘1' [015(1)

1111‘ Fullnuirig 111*s1'1'111111111 1111111 [111‘ ()1 1’1111'111 111‘(‘£l ix
(1111' 111 [$119151 1191111].

T111' 1(1W1‘HI 1111‘111111'1‘ 1111111111» 111 1111‘ 1‘:\\‘1IN() Ng'inl
Rivr‘r\‘1111111111'111111111‘3 Briclgr‘. 111 1111‘ Nanyuki R1VL‘1‘. 1111)
\111};W111111i R11111‘11. :11111:1111113411111'11111111'11‘111111111'11'14111 1111'
Swm-t With-1's 1".11'111 :11‘1’11.

'1'111' 111i11<11<‘ 1111’111111'1‘ :111l1‘1‘11115 11\'1'1' 1111151, 111' 1111' (111*;1‘
nve‘i’laiin 11161111111119. w111r11 in 1111* SWH‘I \m‘s 1".111‘11181‘111
1111\1'17111151111111)’11111';11'{V\1NV‘\1111‘1'1111. T‘111'I1}1|)<'1‘1111'111111'1‘
1111|('l'(1])\111(11N1’0111H‘Ilt‘t111:111'111‘801]Illi'intt’l‘111]\‘fi<_

17.21111 111t'11111c‘1‘51111ws 11 (1181111131 11111111 51911111111: 1111 :11;1’1;11
111111111111111111s :11111 1111 51111111111- 1111;1111-1'}; (PL-111- 11111 1111-
1(1Wt‘511111‘11'11)1‘1'g'1\f’>'Fist“t1)\\v'1‘l1tt'11.1(1211‘1\'[OlltW‘ \1'1111 (111111:
shung 1‘1'1i1‘1', 1111111)," (11\.‘i(‘{'[(‘l1 with 111‘1151‘ \(‘L{(‘l;i11(1[l
1‘1>\'1-1‘.'|‘111'1111111111:1111-111111'1'1’111’1‘1‘N11111111qm111t'r1i11m11mm,
with $11111)111'1111'1c11‘1'ni1‘ (1311311): 111111 [1111154111 1111111111 1111‘
upln'i‘ 1111'111111'1' 1011111 1111- 11211 gravy ridgm, 111 this :11'1'11
1111‘1'1‘ is 11m (11111111110113 twpnscd SE‘1‘11I'J11 through 1111? 111111-
plL‘lc 11111111111011: (111111511111 111111 Kugzmi (19112111 11111111»
11:1'1'1'1-111'1‘ 5111111115 111 1111‘ Nunyuki 111'1‘11 1111' 1';1<‘11 01' 1111'
mr-mbm‘s,

N11 11155115 1111\1'111‘1‘11 1i1ui1t1, :111111‘1 1111111 :1 1M» 1111i11<-1111-
1'11‘11 11121111 11111111115 (81111111141111, 1916). 1111‘ 111WL‘1‘ and
midfllt‘ 1111'1111'11-1‘5‘ may 1N 101101211111 with 111C ‘Uursn Nyini
Hm1s' 111'S1I:i(‘k1<‘11111 (191113), 1‘1‘g‘;11‘111*<1 :15 Early 1’11‘15101'1‘111‘
in ngfi,

. ,11~ 1111.111 v.11: 71

Figurc 20 131511‘11111111111111 1111' N11111'11ki 1111'1111‘111111‘1

11.111‘11114‘k111'\\1111111‘ X111'1111L1 11111114111111 ix 111'11H1'11 5.11
\';11‘\' 111‘1111111111111 1111111 11.11111. 4111111111111 1111111-1111114111zu
[111)11111.1]111\’11111111'~111)\[|.~I111111,

1111' 111\\'('>1 f;ll|\'1‘1\ .111‘ 111111111 311111 t11111x. 11111 1111'
111111111151111111-1111111-1 1111'111111-1 111'1111;1111\.' 1111\x'11r1‘1- r’v 1-1‘11x
111111

1111‘ lrmwl 111(‘111111‘1 ((315111 1111111111~1w 1111011\-\11111‘11,
1‘1‘115,\~1M'11(11'(1 .11111 217111111 q1‘11\1‘1<_ \1'1111 \\'t’11*1‘111,lllf1t‘11 (.11l\1\
1111 111 111111 111 1113111111311 1131111111111; 111'111111111-1111‘: 1111'
11<‘1111L‘1i111'—\\1-11111- 111-11\1-(1 1111111 1111' \1111111111 11111: 111'
\11111111 Kt'111'11. 11111 .1191: 111111111111“ .11111 '1).1.~1‘1111‘111'
1111,‘la1111111p11i1\1 1111‘11‘ .111' \111111111111;111- 11111'1’111111111>n~ 111
\211111‘ 5111. mi] :11111 (11:1111i111111s.

1111’ ‘mir1111r‘ 131115 (11:: 111' 111)<‘l .11111 111‘111'1‘w11111‘11 \.111<1
.1111'13111‘ 1111‘1111111311111:111111'1'1x11111111m1-111111111'1111:‘1’<*111;1i1'~
11111 |1\"1‘111'1;1>‘li('< :11111 [111mm 1‘1111L1V1111 snilx 111 11:11:
1&111‘1'111HW1.
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In iiIHixlllllll :ititl titiit't‘s (in |)1't‘.\‘:~‘) (lit: iUI‘IIIEIiiHH is
I'L‘gzti'tit-ti {Att'ui‘tiing It) (lintt’sit‘yi :1.\ mt :Iiimin] il’m sv—
(Illt‘nt‘t‘ (if’I‘i‘ti innit inviting ttI'nnm-x and in: attitwrtttcnt
In a gizit itti Iiiitxitttittii.

I}! Fl.UVIOLACUS'I'RINE SEDI N1 EN'I

ChubuWflnja sediments ICU)“zl I“ ,i

[\H (it'llllll‘ttln‘li (Ill ii)!‘ i:
(littssmxtutiti wiiitiiti‘nts ittutt‘tmi‘zttt- bntit thr‘ ‘Ittm‘vr~

I,

HWHH)” gt-tiiugii'tii map liH’

{i' '5 iIIHi ‘i'MJt'I' (vi) -(iill'H(,l\\‘tili Sk'dillll'illh‘ (Ii

ii'i‘ut‘klt‘ [l‘JFF], (firinwtlttt‘nt mt [ilt‘ imi'rt'st fu‘ttt't‘tttt‘ti i}}‘
tin [mint-ciiitni<tgi.ti .Lmi JI'L'il‘tltlIiUIJ‘iL‘Lii tiisun't-i'iti‘x in lilt'
£U‘t';l, [it‘lliiit‘ti \wrii'k by Hisitnp :Inti HIiH’l‘\ [WFHI ilih H‘—
\ist‘t’i (itti'nry'w [1972) [intiiiiw‘ {IiStl (farm-t and (IliIE‘I‘S
[.1971 I,

'i iIt‘ [ATV/(’1'(iiif'fi‘nVilll‘iilSi‘fiillH'HiK('IH‘i't'HiNHHiiH'tiiY
\\i(iI tiii' ‘(iiit'iiiuig‘ttt I’m‘iiititiuti‘ [Ii Bihilup iIIlCi utiit‘t‘s
['a I'li,i 21ml [ilf‘ L‘PIM'J' (iiII‘SIIVVIIHiil Sl‘liilllt‘lnh HM]
tzt‘iii'miit i)t,‘L‘tlllElH'LinilhiilL'i1"i\51Lli\’LllLlll iSL‘KiNV,\\iiliLiliIl
part may I'E‘IH'I‘M‘HI :t iiU'llHll'iIIl‘ Iiu'im iii iiH‘ Karat]
\I)it IllliLHI 'i'iiigxt,‘ tm: SLIiXiiViH‘iIIIlN tti‘t‘ sn‘]:mr2it<'c’i by tin-

5‘7(iiiN‘St >\\.1ni;i iIEHJIil [SH [Inn
II'LISiJH iii IiII‘ iitttzttt \‘tiiLLtl‘Ii(\ [im‘ititiing‘ Et‘int‘i‘t,
i{(I\\k‘\(‘l Mlllll‘ (Iii iill‘ \ilitlilfl‘élpili‘ I'l‘iulitnmilipF .Ilt‘

EiIHi pmimiiiy Him iii (‘X’

tiiIHtllI't’. and il'l‘t’it'VIIIIE In [ilt‘ smit' Hi .t 1:25000”
LjL'Uitlgil‘ili lllilIJ.

(iEII‘III“_\' (1‘17t first rit‘xt’t‘iiit'ti Ilii tiit‘xt‘ ‘iittxiti‘ Ht’
itti'twtt'iitc sctiiiilctits UllLiL'l Iiii' tum '(Jiit'tiinigttl Bt'fih‘.
(V't'r'iilill t'li ii](‘Hl‘ xt'tiititt‘nls Wititit itt‘ (it'sigrmlt‘ti
‘(fliit’s‘mvtittit i’t'm'inr :“ \t‘t'ri' (it‘S(‘l‘ii)<‘(i us Ihf‘ ‘( Iiivmtiiqm
Furntntiun‘ in Bisiiup :titti utiii'I's (up. L'iI.): (Iailicyis
‘(Litr'nmitz‘ttt |’m\itit't" t'tJI'I't-spurtiii'ii tit lilt'il' 'Mttkttlmi
Bt'tix“

(iiilt' (firm/twat} l‘hmmr‘imt [iJIW‘K‘I' (tinsmmtiiiu m'tiiiiii‘ntq
is (‘.\IJHS(‘(i iii lill‘t‘t" m-I‘mi'nti‘ iI‘tiit‘I'S alum; tiit- ['I'I‘Sl iii tm
iIIIiiI'iiIIl‘ \t-itii gm axis ilt‘IHiillg Iitn‘lit, At'iit‘ttiinii .‘n'trii’u‘ls
ilét‘ im‘n iittititi {mm :It imst iivt‘ tiii‘ii‘rr‘nt itut‘i/uns, anti
:‘tllh‘llKLililiH‘t'illI' l't'ITh‘liHS \\'(‘I'l.‘ Iiiimci i1] iill.“ LtppCI' iL‘\'t_‘iH.
iiistx mi IIIHiilt'El élliti \(‘l'it‘ijl’lltI'H ttrt' Iit'ttliit'ti in l’xixitup
tini'i (Iiill‘1’\ (up, (iii, i'lfi‘Jt—I‘II

.»'\ \‘nii'uttit iinitiii iI'HIII lilk‘ \t‘tiiHH‘HiN \‘it'iilt'ti K’AI‘
(iZIi(‘\ ranging Hunt 3.)“ [H 5.21 \ln‘ tnmirit‘t‘fiti i)_\'
(i;lI'IIt’_\‘ Iti iIL‘ ilHlllllptltiiliL‘ with tilt: ‘itusti sti'uligl'ztpiiy.
ilntikt't‘ttmiMilit‘t'tj[fiTFi‘ttituttgittIitt‘(3it(*t1mij.1t1ti'l‘tt'iiizr
iilIll it) i)!‘ initim’ limit 1,-1‘2 Slit. 1:);tgiti‘y and UlilL‘1'\ [1978)
I't‘tt)I'(i(‘(i must ui iil!‘ lhliéll‘lIIIHlQlH‘lit \‘mnpit'x xix sittmittq
I‘('\'l'l\(‘(i ptiltit‘ity. imiitntinf; .III ttu'i- i)(‘i\\t‘(‘l] 11.7 and
2.4 i\i;1i

'iitt- \t‘l’lllt‘l'lH‘ itingtw gr‘iit-t‘aiiy I‘mm ‘i it] BUN] m
lilil'kl]('.\r~'l it (“HIPI't'S gt slltll‘h‘hiwtl cii' grits. sills and I‘Cti
t'tl' ht'nwit f‘i;l\.‘\’ with ititr‘i't'zaititn‘ti t'uzn'sr' Itiiim‘t'mtq Siluri’
giniit‘s‘, Sumt- iiiiit-xtutiz‘ i)l)l,i.‘€ ttittji [,‘tIIl<,I(’lit]Ilh’ arr (1i algal
Hr‘iLfiilL iJlll liH'I'l'éil‘l‘élikti[I()(i11i;ll'(‘uit'l‘t'll‘fi‘('l‘t'iiiih' in
iill‘ I'i‘ri L'ittyx :Il iilt‘ ijttst‘.

Tiit' ‘x'i-Iitfi'urmt lgf'l/il, m' [ipllt'I’ (Iiit'x'mvaiijA i)!‘(i\ lill‘
I‘t't'til‘tit‘ti iii iw uniy F') m Ii'iit k in iiN’ tylit' st't'titm.

Kupindusum Huls [gamma]

i'itt‘ RIIIJillliilllll iii'z’is ij(ii‘iliithn, WTTI .‘lI‘t’ iJIt‘URII’iIIP
Si'liiHlt'Il \\ili(il Inn'm :t Hllltlii (lllH'l'llp [lliJIIIlI 5 imiZ) in
iill' i(I\\(‘[ (ll Amin-i \tiiit'_\z jttxt HtIIIiil iii iiIl‘ l’;ii‘.1t;1]iti
\HilILlIlit' (l‘llil'l‘ [Ht‘l'litlll 5,7]: lill‘M‘ \\t‘l‘l‘ 111.l])]){‘[i h}- Mw
(lull Ijl‘HiT‘I r15 \II‘zilii'it-ci IIlIIIIilt'tilh Ht'tiilllt'lllh [(20].
c\H[It‘(‘|\ «>1 |i'l(‘ tii‘;iinny{r‘ [mitt-m tn that .‘n‘t'tt Ill't‘ IIIt'tIiitHIt‘ti

5‘2

iii .“wtriuti 2, I'i‘it' <(‘K111k‘l‘lt’t' (HIIIIH'iSt‘k‘ tip [M 13111 mi
H‘\\f)!i\<‘li \\di('l'i£lill ttIiI>. gym-it tutti i)llii in (ciiuttr.
iélHIilhlitWi Imzi | i'ctxvin‘tltit-ti‘ \\itii immn .Imi immut- 1 Ln
i11it‘lhlidiitillx. ii iI(' \t'tiitiit'nlx H\'l.'I'iil' iiit' KJIUHI \[Iitilllitx
(Ii. Pilliliiiiitll iilt'i!’ \Hil .IHit itlktic (HHH‘HI (in I't"I\t‘\ manh-
utii'tix \i]! Having timt i’.titit.tiln um fill; IIHIIIJIY \HIIIH‘
l‘i iilt' Hitlii iiiii,

[)3 "THE BAKINGO HANNING'I‘UN LAKE
BEDS‘

Iiusnwuztni tQIs” 'I and Imqumukum Bods Mini \1I

(iliiiitih [197)».
lllllixlllH. :II tiit- wtitiit-zw [HHII‘I' Hi i.iik(' HJH'UIQU,

l).ii17| Lil'l.lii\ lilt' \(‘Ilittth Hi int

ElNNtl ialt‘ti \\ilit \II'IIIItiiiI'IL‘x (Iii lill‘ 11151 \itil,‘ Hi- lilt,‘ imimi

Pittiti. _\1t(.'ttii I1‘.IU7| tittilitu'ti li|('\(‘ .I.\ ‘llJiii‘Jtt'tlN
\t‘tiilIH‘IIifi Hilii Iimt l’it‘isint’i’m' mullttxt I.ittntl',I((Zi1i

n\ \l‘tlLH‘IIt (‘ nitiimitt ft III lli t'tutil) >iit>‘ glib, i.lIIliH.ll(‘ti
tiiéiltill)iil‘\ (itn .HHi II‘IiEil‘Ilt'(i utitx .iIIti ti;l_\'~ I\\‘Itit
pl'mmtlitt- Ilnli ctiwit’iitm .’l|'[¢‘i.ll. txt i> t‘\|)ti\<‘<i iii ti lattilt‘ti
hllil)‘ Iiitt'ti I‘.I\1\\.ll'ti\‘ li)\\'tlltiN litt' ‘iitmmtititti iiunt'
Ilium-\xiintti. i,tiII\i\’\\'rI]II (1R 17.32 “iii—I I. | i'lt‘ 11])ill'l't‘Itrti—
t‘ti .xlllitltt' (Ii tiII> \l,‘(ll1<'llli‘ Ix III.II'i\'l'(i in 'MI‘HIIIiiiIII‘
tit'pnxith' \I’itii Ii('[1\(' iiiniitm (tIIIH‘IIII'JIiUIh. .Iiw intui
ilt)11\ltlllt‘ Sill‘t‘lN tutti lIlHilIi"\,

AI iImt-‘HIIIIILIIIIL :Iiimit Tilill [H In iilK' Iitn'lit :I \lilliitli' xi»
(lIll‘Illt‘, inn \xititciitt Ii'ir itmi-I xiii} tUHi uiltx i5H\L‘1'i.lil1
i1\‘ iiH‘ Hiilh (Ji iilt imimi Pitlill,

Luiminunggc Buds I( 21 x] ‘ ‘I

'i'iiwt.‘ st'iiiiiitiiih uttttinp ittttIt lHkIII IllII'liI-L‘JM t)!
iIIHJ‘HllllliilJHI. niiti .‘ilt' stiimiih wimpt‘ti iIl‘lt‘ \\IIiI liIt‘
pn'wmnxit lit‘MI'iiN‘ti Imit» (LAND?) [Hit—II [it‘tniiimi tt
tit‘IItili'ti mil]; timi gtut‘ liIL‘ liniitmin: writttt‘nu‘. llli.tiiiIlL"
:ti)u1ItH..’IIII I]I[i]i1i\'lll‘\‘~

‘l Sitttiijit'iit'inwth
‘3 'i‘IIIilitl-nm i.tlIl.\HiIlt' ittlllilltlii‘ii ~iit~ tIlUi litl\\ \\it|I xiii-II}
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HIIIIiitlI' tttIitIt ("HH\ Riilx Imti lid} \ m I 111’ nmt‘ ixiunlii .‘1'
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7 l MLRGOMUL SYENITE 15v”)
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1.33;“ I; l\l.1 (\li1’l1ll1' f\l11111'111‘), (nllllt'll Illriilli .ilm
11'11111'I1'1ll11111l1l1‘1511l‘(.l11‘11,‘l11.1l |1l1111111l1113111rl‘wwn‘cwnri

1111' 111111|1v-1‘.1\1 NllllH’.‘ ul Mmquuml. 111111111111111114 1111111 111
l11'1l(‘)i\t'1l 1111111 ”111-Hymn] 1|\kc*\111 lllv \\'1‘lllli'\ \\l111ll
.11'1‘ zl11111rl :11 111111 17 31:1,

l’i‘liwLLl.111l1i1,.1ll1. 1l11-w 11l11111nl111~ .111' 11111~1l_\ 11111—
§1l1\‘1'i11< 1'11l11111111111 111-11lu‘li111 i> 111:1 .111-”11.x (4111\1111111111w.
11ml \plll‘lli‘ l1<‘;11‘i111_1'_ likr 1l11' ‘(i\\';1\i l\111" ul \\'illi.1111\
ll'Jlfi‘i l111| smli1 .111111l1il111l13~ ll\.11‘1\l]lll1‘ «>1 k.11.1pl1111111'1
11l'11‘1'1 1111111' .1\ l1l1<'111111\\1» l.111.1ll\ 1l11". 111.11l1' i11111
11.11l1111l1111111li|1~>. .1111] |1.1\1; .1lliii111w \-.11|1 wmr ml 1l1<*
(lykcw 111 'I'11‘N;1111l1111’11l1.1x.1]1>1111.11 Ilu‘ Xmm Rim-1,

(i11l1l1'11 1 lllilH 1 l>11Hlll1'Il'[l ll'n‘w 1111111\i\11\ 1.1 I1r' \111 |.111'
(II. lll’ZlIV \llllJll‘ ll]l)llll(l\' ill" .llllfllllll'lll l‘Il llll‘ lllllllllllx

\1113_g1~~1>;1 \I’1l1‘\11l 11|111;‘\:1l11111:.1 111.1]«11’ \111111'111‘ llxxllH‘,

7.,5 ENKARE NAIROI'A l\II(IR()S‘1'liNI'l'lL15_\“i

l':\l)[)\ll:('\£ll .1p11111l1y1ili1 111i1,111>1'1-11i11-,\\iil1I1l'11‘111111‘1‘xn
ill-£lll{:illl<l1l\11;ll 111111121111 11111-1121l1.\w11-11-1111'1111ll11
ll111k1111111 Ijl‘lPlhh) lll ll11‘ l;11L.’111‘ N.111'1111.1\11't'.1111.11(}l{
125] ”7-11“; .1111] ‘.I'.’l"1 [l7 l7, 'l'lir “Mk \ll(1\\\ ‘1111i1111~
\11211l11'1111u, \\|1i11- 111 lllll'lili\ll 1;1’1\ in 111l11111. .111 Alkali



r1|i('1'o>yn3ni!c with lm‘l;111m'r.1lir‘ svhlim‘rn shun-fin}:
L'\‘i(l:'m't nl' L‘hillillf." at [hr umlgu ls: lhcsl: M'llliljl'l‘ll impiu‘l
rl (l'llth‘ humhm; uilhzml runsiflvm m‘it'nlzilinn.

111 thin «Minn Iht‘ ruck 11-5L'111IJIM 1110 luh‘mlhynilit
hu’it'x‘ nll Iht‘ h'llllqnmul Syt'nih- (urnplt'x Ax (It-st rihml 1)};
Holden (1978‘). tumrysts uf‘ HE‘Pht‘HIM‘ 11nd dnm‘lhw
(‘1.s vxhihir ;1 SL‘l'iLUt' Ell'l'LlllgLTIIIL‘lll‘ (lawn tn 2 mm.

'| ht- l".nkm'v Nnh'rmn inn'usiw EIIJIM‘EII’K In ht- mm»: inn-t]
nilh lilu'almullh’ [1111(1n N‘Afl and In Llnt’lm‘hz‘ Mic’h’ilt'
Rumm'uti {Imum‘ Hunm Nnt‘ok] phtmnlilrx. allhtmgh m)
Lmllucl :‘t‘lnli: rnhhips (Irv ('xpuswL It may I)? inlvrprt‘wd as
a high h'vrl xi” [)1 [hulait]. A whnlt' mtk Analysis n! .1 mm-
plt- (.l' lhv II‘IiL‘z‘nnw-nitv is Inn-xvmccl in 'I'nhlr 5,

7.4 BASALT AND TRACHYTE DYKES

Dykt; “\lu‘ms and (llht‘l' minm‘ intrusivm [cud {(1 br
msm‘iulul wilh pyrm'luxlin film's in lhv Sumhm‘u humhs
[wv Pat‘t‘tiun 5.1) nnmhly in [ht’ Ki'mzli :m‘n (Griffiths.
1977] um! lht' x\]'lll'11 Shivld ((Iigu'nl'y. 1972].

Swul if 1971‘] £l].\'1l muppr‘d rwn Imrhyn- hmht's at ‘snn
(( i R [125” NM] und Shu‘is ((1:35 990'). up (u 0.3 km uirh' and
[Ix-(111mg nm'lh—ut'xl‘ \xhit’h illll'lltll‘ Ihv Knnml \(1I1 :min.

Table I") Analyxis of I'lnknre Nnimun mh,rx,1<_\'('nilc

$102 55.00
’I‘inz 5.63
A1203 Hm:
I‘r2( )3 3]"!
Rf) 1.58
NIHU [NW
“310 1.11
Cu(.) 1.2m
NuZU ‘3 ‘13
K20 3+2
P205 0.23
LO] ‘3 ”8

Total “ML“;

(IIP\\' NORXI
{wan-1 ln'v)

m 33.23
uh 45.36
{m 1.7]
llt' "i if)
(DIHH) .31”
hr 2.30
ll 7.03
up 0 :37
(wt 0.8“
>1: (1.16

Tulal

[1".l .‘\|I:: :an .‘\\.~.a\~. .\Am~h. I‘iHIH, M §R 324‘! HTI‘H



TTI'ICIH tectonic hi.,‘t()ry

V] IN'I‘R()I)U(1'I‘I()N

Vl‘hl‘ HH'IJHMI‘phit I'l.‘(l\"\]]x!\(‘ ln-rn MIN-Hm]lz}*.‘z.\‘l'q11v||(‘r
ul‘ [:w‘mnix' t‘piwh-x‘ ['llllulv “IL intliwdlmlly idc-miiiz'ri in
{hr t'il‘lrl M >r11:1]]«mlv p1.m;u‘.nn1 lim‘m Mx‘m'nnw-x. 'l'ht;
\t‘qln'ml' i\ mit {Imihn H: Ilml :h-lnilt't] in Kl'}
[l98711111 llll‘ .\1Lll'dl£l] dII‘d (u {11v Hm [Jl‘ éllltl 1w llm kumn
i11l(iH|}1(‘l\liH illt'x5]1tll‘l}n‘ INiHIULII'K'LI lutht'txlh‘l,

'l lll‘ ‘w‘llllllllhll llihl¢>l‘_\ ml tln- ‘imwmt‘nl‘ I‘Utlw in lllt‘
um mt” Ihr ’mrimw [Ulilxipiu arm: is IJLM (l(,'.\('l'i|)l'tl\\j1]l
]l:l]'[i(‘lll‘ll‘ l'l‘li‘t't‘lll‘l‘ 1n |\z~\-‘.< [IRWIN] ‘N(.L(*x Im 11w

hr Kilixmm
[nuln‘inn' mmh'] [1n Ii’u' I'I'SI mi Ilu' ,m'm

t'I'V.‘ \\ Km 11Lg‘ulctux ml' wr‘nr :LH :11] up-

'1nd metamm‘phism

'Hw \Iz'mmm] lxmun nl' Iht,‘ ‘|m~('nu'm' [”t mt [IM'
{\il‘imm‘. mm mm 1w illlt'l'plx'lt't m H‘Inn ml wwml
pl'limih <11 Miximml 1H lHIIuLJn'IJJm] (larann HIV in?
lt'l‘m‘Hu]! I)! [IH‘ \limh t'|)i\['v(Jk‘f\ Il.l.\ rilxllllmd [lu‘

mvmnunplm um I“ mu AH \L<ll('\ 1., lmuhlw Ihv tullmxmq
hulmrnx:

I HIM 1:11“ III HJIL’JJIJ] lithrrlwgunl MUN, I' ‘1 'hr IH.1II)I:'~ nt-
Imiuux \nil.

‘7 firm 1.1: .IU \ 1V1 Immimmir HIHII Hum
3 Ht'\4‘:'.t| Mwlzl ~I\]4'>‘ q’yd It‘- <7|1[]<':( HI (xvmx, .mrl m Hum

mm mpx Hm ‘tLfilW 1-1 ~m.1|l (1,111‘IPJIUI‘l'II’ lnhlnm mm» In,-
\W'IJ.

l Nt'gluha] ‘mti \Hldyrstdll' mic HHLHU, l \{rm [[1t

Table (i (h-uloqit‘n] Insun'V

.\;’l' Swim“:Huliw-Hfi'Vuln.mu i1\' 15.;In,-nIL1~illuum'n's lutnlm n-lwiwlhx

.“\“l|\‘i|llll, H-Hm‘ium K1.n’n;.1llinzmnrmi
Rw’t-m

Hminl;ull.\l1i|u; wtlinn-mu

Kerr: N1 Pukzl ll.“ h) Im“|1;|<:n|l
('t‘nllut] \‘I>]I,;lllln‘h‘

Pll-iw H r‘Ih' Hm 3‘ ILH 1m: il'u' uml ghu )IJHHVLII
sulmu'uh

Ult‘qmy
Ril'r Ami 110ml ]‘|\1|\

P]. 'l'mt'hvll‘ shit‘ld \‘Ilhmmm ,mnl
I1)(l‘11t‘ hamlts

Iallt' \‘Ih u I'II“ phunnlilm Anti
Hm hum

. Rln'nmlm (1mm ) 1121mm )hllllilhll‘h
[,;l1k1pJ;m I I }

\Iimz‘m‘ ) .nul lnm'l' Rm Sh-mhie'r volvmms
[Litmu :md
{UNI-111 Rill .

‘ Sunburn I'p:l.\;1]l\Shuultln'l
I'Wuvml‘ IL'I'llgvaus «whim-nix
IjKiIiImm I‘rmnzmnn‘)

Sl'tlmll‘nluLi‘IIIx'Mx'IJIImuphixm

Huh
PJMIK'H/Mit

* i * “\HIphilJVIHh‘ l“:n1t‘~
\Inmmbiqm'
(Jr'nul'mt n\|l|p]1i|m}itv I‘htirs
Bt‘lt

Amphilmlitr Purim

UMN'I "\nmhihnlilr [Vm‘u's

Srdnm‘nldlinll .11 Dun Uni.
()2 Dnimw \‘Iq‘n’n :ultl IAN'Uki
St'KIKIL‘HI" N

Hmmmgtun ()rcmp ‘l'mt hyplltllllllllt‘i

linknn
Murgumu‘x syxjnilg. ('Ihvu‘lu‘n

winkmuul V3I~IHI¢1I\

‘(inlitl [Alllllinuv‘

‘3 I) MA (Imbcn Ltultm»;

(i AL. ‘HHV ilmh' \\\lt‘l!1,\‘l‘lI11|l>
\Iunm Una] IIUHIHMHIHHL',

NJIIHILl I'I'Ht 7‘H.\\'rlnh’

1‘67 H \14 Ynuhmsr

plnvnolilvsidykr’ c'wnnplvvw'

VHK‘I 111mm mm: (-pw xlz'w
I‘llpphlxllllkifi,‘ dun—hum

31.x RunrHr, 1‘48‘51

17H) l..m- .\In/,AHI11|(1LLL1H
])l1zl\('~

al Ilh'llllll' \rin phafiw ,
‘ ‘ _ WW) Hm'mlnl. H

(N Dunno NL:I|H(J.1b|JIH 1

1m ul inrllimg‘ , \c‘in ]’)|’1.|\‘t"\ 630 BdldL‘HidH

('1 t'r‘anilrs: ll)iL{l'fl[lHlt"\'

ulnlu' unumuuux

Hahn! hmn8‘30

‘ Sambumnnh

Pry-5:31nhul'uun



5 liili‘iliiyviiliig ml l]l]l:l]].ll]l('\ :mrl lmmli'll EUU‘ISW'M
Ii ll l'£]li.\'])li.\t"tl llll'nii M :mnl ‘rlll plum.” l-i‘llJIlts‘ Hrml In lu-

l‘llll‘lllll‘lll"

7 l\linui' ll]l11|il\¢'< nl' st-w‘l'ii] ;i§.;<'< iIII' r‘miil.“ l‘ll rllUIlf." luiillc
.iml plmlin HlIl’ill Ann‘s,

la PR F. MBURU EPISODES

'lillv |)l‘|‘\£lf«'l\i' «H‘N'ts ml lllt‘ (-iii'l)‘ hamlmi’li l'])l\[)(l(' [l)ll
in Im'lw 111 m i'xpimml (élll.\l‘(l (‘umplrir l'l‘f'l\‘QlillllfiélllUH ml'
lullx |1'.\|lll‘l‘H‘illillll‘l'illllllfl’\l(l<‘l'll‘{‘Illlillly((Ul(ll|t‘t‘ltilllt
t-pismlrs whirli may liii\'t' ul'li‘i‘Iul Illt‘ migirml Slllillk
(‘I‘Llhliil [Ill l\':~.

.3 SAMBURU EPISODE (1)1)

.\11¢'_il‘l_\'[Hllliiu‘li Hikltli‘ li‘l‘ltllltlllll‘lrllélll'\t‘]]l |)]‘(I(l|ll‘('(l
|l]l‘ })(‘]'\.l\l\4't‘ [‘(‘.ll'\‘t‘ gm‘lwsii luln‘ii‘ in El]? l'lflllfi [Ilt‘lil-
rmn'pliit l'1'><'l\'.\‘. 'I‘ht‘ I'Hl‘lillllwl'Plllt' liiln'ii‘ is (lt'llm'tl liy mm;
mineral gi'im‘ili in warns lillll £H't'l‘l1lll'll('(l l)_\’ lx‘luir VL‘lll’
ing. 'Ilu‘ I‘uln'it' \\'£|< nriglnzillv Hill-lying 21ml l)l'Hl)Ell)l\'
prii‘ulli‘l In any pi'imni'y liilmlugii :il luyi'i'iiigL lluiii‘liiiiiui' ol'
((Jllllfl‘lt'lll (llléll'll I'lf‘l] :lllfl iiinl‘ii' l'llll \L‘iiim l[)(ll\' plm'v
(liningi l)| Minui‘ lirlc’l.\ iiit,‘ (li‘lim'il lly (llM'Hl'llillll l'r‘lxit'
\‘IfilllR. Nu i<,j|_;imi;il liililing is ilmuglir In haw llllx't,‘ll pluw:
l" m.” \\:lH \t‘l'[l('£ll (luv [u liiiul pix-551m: Am (-al'lim'
llil‘n‘ii's \W‘l‘l‘ UlJlllt‘lillL‘tl by DI hil'llt’llll’t x

lll SABACHI EPISODE (1)2)

Rvginnnl i'oigiiiiiln‘nl lnliling (lt‘llll(‘(l by Il1<‘ i4”i‘ii‘i>siixii\
iiml Iimim lillmlugii' lllllIH lislluwwl Ul. 'l'l113lytzxi i‘xnmlyli'
ul‘tluaw ij 1 )1!) llllllh' is pi‘i‘mii'vml lll lllt‘ rimjm gm'm‘iil'c'rmlx
liily‘iiiillilli‘ glit'ixs llllll [Hl liy Ilh’ (N H} l'hhlfiil Ng‘iru
Riu'r in llll‘ lx'ii’imim .m‘zi. ,\ I)!"]'l('(l imilinnl livlcl plump
1m; \ii'qily lzi [llL' imi'tli in ]Jll'\t'l’\‘('ll in Iliis HHll \\l[ll llli‘
l'nltl (mm I'i'llll(lt‘(l iH'iJllllll :1 IN il’:.ii\'.1lui;i.iil M'Hllil'lll.
'l‘lu‘ I)? lilltls ll£l\l' lll't'fl I'llldli‘tl iiiiil [iiglilviii‘il inlm [1m l('('l
ism linm by (lil: 11H llt‘l‘til'lllilllllll‘ Ruhlliun In l‘lilllpl’llmllt,‘
lin' llll‘ I’HSI l)2<l<'ll>rm£l1ii>i1~ lll(lll,ii|l.'.\ Ili;ii Iliv I)? lilltl\
l].l(l .‘lXt‘N’ li'i‘ililiiif; Jilliglll} “CV“ l‘lgll,

Hln'iil‘inq dllJllfJ‘ Hilliliui'izniHAl Nlll'l‘iitl's [I)()l'\ [)lilH‘ (luv
ini; [lll' L;i:lii'i'.iliim nl‘ lllt‘ 1);) l"('('l|ll\l')l‘lll lirl<l>._ Mdiui
mmc‘mrm l|)(1l( plm‘i‘ llilll; (lit: [lllt'k gi'iipliilit ilm'isx Imil
I‘Xll‘lllllllu gum» tln' \xlmli- N N witlili ml [llt‘ liii'iiiiiui
:ii'i‘n. ()n .‘l snmllt‘r' xt'ulr' ihv s'lu‘xii‘iiiq I'(‘LlL1('L‘(l lllL' migr
in.ill\ i'unliiiiuviis 1:)1 unrissciail} inlri sliu‘m‘i l’ui'uxiiir l)'l
llil(ls [pi‘l'li‘ct ism‘llm'w ml llll' ignvisx'usil} .3 an‘ z‘xpcmsil iii
lll)|ll_\' I)llf[]'<i]1\‘,

Hi'i'liim —\A" an llH' lzfifitlllllt) gmulugiixil limp iilsu
.\ll(1\\,\ [lu' llllt‘l'ln't’lt‘Il 21Vi> wl'zi 'plt‘-B:ll;ili(]ldll ['l‘t'lllIIlH'Hl
l‘Lllfil‘ Lillm'iing lllt‘ lumki (lll"l>fil'\ (liming; in [110 wixl,
lis‘i'll' l[)l(l('(l l>\' [llt‘ i'll‘i-t IK ml. llu' Dll {‘lrllklulL‘,

Rimilms imclim‘s zirul {llhi‘Hl'Illlllt vs \\ill1in Ill!‘!1_1‘|t’lx§t‘\
”my lx‘ i'('l;il:'il ltl Iliis, [31‘lhn‘1)]‘l‘\'lizl,i%liftlullii L‘l)lH(llll',
(fli;ii'\l<‘y l Hill-'1] nlN'i‘W‘il gm k‘ill'l\ Inim'ml llllt‘éllll'lll
plunging H'li'l'pl} SSW" (u! (4R Zl‘llllfilfl. \\‘lllflll11,‘ll|ll‘l"
|H'l‘lt'll ilx ii pl'lHllHl nl' lhv Hilljilllllcll] Lllklhi'nmiinn,

llfi BARAGOI EPISODE (D3)

Alllmiigli widt‘ly I'('('(JQIllh'f‘(l in Hll‘ll‘l‘ iii'lii'is ”(t 19871‘
rlit'rt' is \(ilnl <*\'i(l(‘n<‘.‘i‘ iil llll‘ uppi'i' FA-V‘JHU Ng'im basin
l<)1‘ linltlx Willi sixvs II'L‘mlini; NW 01‘ NNVV. pi‘nlmbly

liuzmw il'ic'\ ll.l‘.'(' lmrn i'\ii'ii~i\t'l_\ (I\('l[)[ll1|('(l ln llll'
N73 \lllll'llll'l'\ nl Illl.‘ \iiut‘mlillu Jhill‘iillll lllll ('1]l\iilll‘
llH\\’l'\l‘l (‘hzn'slvi ll‘rlllll lt‘tlllilUl .i llL‘lll unlmnml
\lILlLILll’K‘ (Ill<'l)ll'll N,\'\\' |)l'\l(ll‘ llll‘ l'i\\liw \JI'Hl-x' Rin‘i
(UR L’lhh (lll'lrll‘ (llVl llr’ i‘mii'il i-lwmlii‘ii‘ lllll'illliiil\
plunging Jl “LIEU. ll mm by \iunilimnl Elm! llll‘ lnlmnnn
illlll [mum]! (til)llj;§lll'.llllrl} in il'm l'\\i|\ll Xiunlx ‘i’l'-
o'mmm~ Alm l1;i\4' is ll‘llilt'lll\ HI llt‘llil .\\\\' l‘niixln‘i
HUI Ili. ll] Elli lgilu' l\rl\l1llil.‘llt'CI‘(.llt’fij’lll'lSI'ClHH llll‘ln\(‘l in
llll' 11141111 gi-ulnifirJl 111.1]: .n ii ‘l‘lii1.iL:nl.iii' lk‘kllhllll (ll)-
iimiii. [llt' liinutl .lIlllltHlll .ilIi-illm: lllt‘ lnrnki (illill'l
mall-lilspdlliii' gilriwt‘x ('lil\t‘\ in [lir' l.<»ml\i l'nii'xi \lIHH'
lilxmmxiwl l.;ik:' Khllnd, 'l'licmixiwil llll\lul(l\\\’|l1‘,§\!ll
llii' mulllrutx! lll Illt‘ lull.“ t'l'l' (\liimllili imnl l l\'z'\. JUIXTI‘
liml lx lllll‘l'jll't'ri‘il .‘l\‘ .l 'HJI‘JQuiini‘ \lllltlHIT in ilmt [mun
1h shim'n ..n \l'( III!” \;\I llll 'lll\(ll“\'lt‘1‘xllt't‘l limp,

8.1) BARSALOI EPISODE (1H)

-\ T'K‘fjllll‘hll iv: lHl]Hlll“Hll.ll mrm pi'n-iliiirtl iiiiiisglii lHl(l\’,
\\llli N .\ ;i\l;|l ll;1ll‘\ ,illtl li\\\ IllllllLfilIiL1HiIIllr‘ .\-\\\Ijl

.i\l’.\, \ll[[€'(‘lllllL{ l}">_ lJl \H‘rxx \\'.i~ II‘Il'iitliiiiui'ni‘uiix In
pi’mliiu‘ \ in“; 1‘llll(‘\(|l iiiirim: lll'ltllllldlltln \l‘llllldH‘ll ln
\lIJllIl-lll'l' it'liinrix, l'ln- \\il\¢'ll‘l]L[ll]‘~ ul llll‘ I't'i1iuniil l)l
lultls ll'll‘l'l‘llll't’ \.1!'\ 1mm ll‘\$ than 3km m .ilmili llllun.
alh .‘xiiiilui‘iiml lim \ .m- ~l1i-.m'c| um. llllt‘l'lt‘l'l‘llil‘
ml l)‘.3 AIHl Ill liul<l~ lm~ lmulmml ilw ~.|ll'll\\l'l|'ill|‘ l'llll
(lining; 1i» llll' l';l\l illlLl \HNI. (lL'lllll'll l:\ llél‘ umlii

“V l Iii lllt‘ (I'IHl't' ml Tlll‘ KirimilnIiililllmlill' llllll [mm
Ann. 'I hv ])<‘]\l\ll‘|]l gglilpliiiit :11“ 1x5 llllll \\lllI l1 £1L[('(l .I\;l
(lt’lUlll‘lllt'lll /£|l]l lllllllllll)_](l('ll|l1‘\llll'll|i\ll/l)ll('lll‘ll)l
\\l|ll)II1)ll§1‘\'. l‘lllll.

I’rllll‘xllll ll-l llllllH ili't' lllI' 111ml tummnn minm \lllll
Hlll' M‘t‘ll iii lllt‘ mm |H|)\ ml Illt‘llllllill'Pllll 1m l0. l‘l'lt’r\ iiH‘
\'l]llll.|}' m xix'lv in ( l.I,\\ _J lulcl~ ml RillHNU IllliiTi.

lhii'inqlll .1 |H‘1\.l>l\"|)lilll_ll l.ll)ll( \\l1\[7l'Ullll(l‘(llll
.{lIIlL'> ml liiagli 51mm ln IIMIIV [mm ll'ih I'Mmlliii-[l
ll'llllfillisxllllin ml ulilm’ lixln ll ~ llllfl it 11m L;Ill'l\>i WIM. (linltl
[311111l ml ll.H1\])li\l|li‘ill .HK' \l'l‘n iii il'it‘ miiiui‘
gzmm'lilt'iuiix mimnaiilu Lillt 1“: x \\'l'it‘rt' li‘lm \i‘iin iiii‘
i'lniligzm'il «lli'lnl: lm-x .l\lill Illillldl in 1.)} lulslx.

Hiiiiilmh in lllt‘ Hmiii ulaplllrli gum“ mm il1)<_"1““>
rlii'n- 1x .1 mun; illli \L'ilii.i| lHll.llllill (lllllllsi An I‘l(ll‘l
(l)l lilJEl/JJIILIl llilnic 111 ll)! ililimc‘m ‘jHl‘l\\t‘\ ii \i'm
pliilSt’ is min [(‘(l lilnn; ll'it' \l‘llll,ill lIIllilIlHll in im nliul' .l
111'“ filll‘l\\ll\l',‘.‘ HlJlllt‘ldlIHLl Ilil'Hltlt‘l'\[1'll|i1]l'('\ lI‘i ll'i!‘
(i2 Lilillll![‘\ which ])ll\l*[liilt' llH‘ lll .llHl l): ~!iI,iiHiii'\.
llll'll' l5 illllllllll'l1ill.l!l1|ll..l\l.ll’i)lilll.1l 'Iul)l lHlll\
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LU [ms [lav Hcml' Hhhl‘ tit‘l. [I is Migul‘fill‘tl llml thaw hnrivti
Il‘l'll‘ may Iz-HH'I I'Hnrlnnu'mn! runny-ms in Ilu' l'>:|s(‘1m‘1)1
\\']‘1|< I1 Irl'ifléill‘ I'l‘nm ”Ulil‘lj‘illilll m' t‘.ll'1it.t H1 Inuit
l'lJiMllll'H'

(if)

lt'lmlnii’ 1.111} l’ulm‘nmm |_ l‘;\'\lr']][i.1”\ l}]:‘§ ”lumihwl in

tlu~ hast'mt‘m m \vnh-i‘iru'tl. I't't'tilint'ul' 1mm unlrulx.
1m .‘1H\ \\il]1('\fi|<'nu'nf l11il'l1l]'~llll\(' xlip >1)L‘.ll‘£lh|11>llgh
[1‘1" Wm“ (II>JJJH\L'I)1('III in :2 ulu'n £i|('.I mm‘ M‘ t‘quiun'nl.
Limanm-nlx H“ I|1i> vi .‘l]\(> lrxmxt-xl llu: mulht'rn
Idlikiyisn I’l.mam_ 1-1;. 111v l’aLu;al.u:i \uHm‘. uhirh ix‘



ht‘nzully I‘nllim'm' \\iIl] £1 \'I‘i'}' sIIhIlL‘ Ik‘uluit‘, IhI’ Mariual
liiii'uriii'iii‘ 1hr LIIIL'i‘, (lt'lI‘I'H'll mi spm‘inl ll]<,‘]l]il|l(‘ ”MP!"
“19' l..I[iLls‘.II inmgrlw' [t'mn‘II'sy nl' Ihv RI'IIIIIll’ Hi'iisiiiq
l'l‘uiliiy in Ngiii'nhi], ls (JIH‘ l'll'rlH'Hl ul' ii IlllHIil “mun
\\l1ltl1:ll‘li‘ll.\ ll]!';lll|l\l£llJII'K‘:1[l.nl)IIl Silisiht'Im‘I-n liilkt‘fi
llilliiign Illltl Bugni'iri {M‘I' kllM) Plétlt' 2). l'hi‘s‘r‘ li'liliki'l‘s
hiiu‘ [1m lit‘t‘Ii iiix'i‘sliignlc-cl nn Illt’ _I:i‘nuiill, hIII |lH'\' sue;
gmi vm‘x ]I,'t‘<‘lll I'l‘II-I'ts (ll-.1 su'niulm‘x It'llhhlliill firms
l'lv‘f-‘Iilllt'Uliliflm‘1nllii'pi'iiii;11')‘iili Axis. 'I luv (lii’IJIIinii .u'-
I'm'tls wiIh IhIII nl' Ihv Kinii‘nmln Rili lll WL'sII-i‘ri Krnyii.

FIJI (ZEA’UZOIC 'I‘ICC'I‘ONIC EVOLUTION

Early mid Miocene structurrs

(Linn-y Il‘WQ] i‘I'Irinlt'tl llJL‘ i:.Li'li('sI (inn/nit llxulls gis
llil\'lI|‘_’_ élll-Pl'lt‘ll [lH‘ Huiiiliiii‘ii hglsalis (ill) In 14 l\l.1l‘ hm
rhriI lilillliiig‘ iiiululvrl [hr Sziluil Ii';u'li\ II-s [IW‘ H, "i MA} in
Iln‘ Ai'liili Hhit'lil .ll't‘.L \li‘fiull (I‘M?) iinII‘I'l ll]( IliiIitI
ilili'nnliii‘uiin' ln't'I‘ri [ht‘ Sziiiiliulu lmszilIs Imtl Elli"
mri'lyiiis; RIImIIi‘IIIi (lump IJlIIIIIIillII'sI (’Il\l\\illtl (lips in
iht' litissllis llll’]t'.l:s<‘ Imuntls Ihr‘ rili‘ aiiil Hlt‘ lIIHlllL:l11Hl)l‘
pl‘iiimiy li‘ullii‘t‘s. (itllflt‘ll [1.078] :ilsn lH'llt‘\'t‘(l llldl II
plum-n1 liliillim; £lll(,l I,‘I'II.\1IIII nl Ilil' Nimhuiu lJ-lmllIF cil‘
lllt'(llll‘llllhlldl)SlllK'lil[JI'(‘('[‘(l<’(l [l1l,'<'.\l[l|\l[)llf)l Illi’ lmpt‘l
[)liniinlili‘s. \\l]l('l'l zii't' Ll;ll“(l .iI iil)I)|lI 13 I\I;L (qii‘iim’
Iil),\t‘l'\l‘[l]]1inlll [milling \\l[llll)ll1i’ Rummliii(linupnw
I‘HIlllIl]lf,f_liil's’IIIllt'Ilrlt'lillliil'lllll)‘l)L‘|\\l‘(‘I1IllI“.\l.H'Il]dl]t[
PllHlHilllI‘N‘(Hillllll“lill\‘\‘t‘['1lél$(lNIHIIh’ l’lllilltilllt‘fiy. i.<‘.
:II .‘ll)lilll III In 1] \ln. HnIIlI'n (1978i R'liifl‘Il Minimu-
pliunnlin‘ l'lu‘s iii (l'lt‘ (llll‘lllliiiliiii Hhit‘lrl In II'Iisiniml
.\ll‘I'\.\ zissnrintc'zl wilh :m .‘i\’is nl‘ lllllIl ll(J\\r|\\.H'}1lI]E1.
[inssihh' Ilit:i1iiii.il [)llilflt‘nltlit'lillluuilli;I‘])lsri(lt‘. Mil hull
was lllhl? Ilislmst‘tl In Illll'llHlli' lllt' higzh [lips in Ilu-
fsuiiilmi'n lizisults In .I pnsH‘i'li]iIi\’c' ]Jl1:l:~(‘ nl iiit'tlinn
II])\\;11’[)lll_L:,

Mid—lulu l\‘Ii0cenc I‘Cgiunal warping

Hula-1‘ mnl \-‘\'Il.llll1'lll}(‘l"fl I l‘ifl‘} I’niisiilvn‘il Ilml Ilit' iniliiil
lii‘ngul Ilplili nl‘lhv Ki’l1}"gll,)1illll‘.tll IllMIlll .‘LIIII m~ \\.I‘~ z-ll
l‘l’l [t‘tl in Il'u‘ lalI' :\"lltli'('ll(‘. 'I hv I‘\'l(l(,‘])ll‘ li'nrii IlH'
\linn‘m: mislvi'n shmnlrlm‘ nl' [hr i‘ili incliuIli‘s that Alit'i
lllI‘ vxlilisinn nl il'u,‘ Rumut'mi (hump phtiiinlili's llH' .1111:
was slihitrttul lU ii [ihusv nl‘ I‘(‘L§lIJ]1£Il mnmu'linu] Ilnwn
wailiing In llH' wvsi [v.9 [\Iu]. 'l‘n Illl' l’HiI'Ill‘ ll'lt’ ‘Huiiihm'li
\lHHUI'llHI“ (Hliiu‘klt'lnn. lll‘lll‘l‘ ir- \\L‘ll IlL'liiII‘Il. Unlrlr‘n
[“178] ll;l[1.‘(l i|.\ stlullit‘l'l};l‘\l(‘]!>‘ic1]ilIIltllllisdl't’él.ls[llL‘
I’IIIi-i'v KIIiiiIqi liiii.‘;uii1‘iii~ hut wmh nl' Ilu' c—\m;i\'zl
Hmlmynit‘ni its I'l‘li‘i‘r i.\ II-ss m‘iile'm: Ihr sII-I-p \\‘(‘s1 letting
liiiilJnl'lhI:'|..‘iil\‘ii1i;IMnnntlim“.Ii't‘mlingNNlCIIiuiinl»
linmr' Mllll Illl‘ Suiuhuru \lnnm'hnt‘] \xzis llltMllllI'tl in thv
luII‘ .\"Iinzv11zf h) (‘K[('Y]\l\'(‘ liiilllhig. PH' llléll [lHII’ Ih<~
(L‘llll'fl‘S nl' I'i'upiinn liiuil ;1l.\I> SlllllI‘tl wvsI'IHls.

Late 1“ iuccnc fault ingr

In (his ill‘t’il faulting miliihi'lit‘ In llH‘ i'i-ginnnl rill svslISm
Lliw‘rsiliz'd Ihc- t‘uslvm shuuldcr‘ whcrc liuilis nl‘ lhis :Iui‘
prulnminute: thus: :1 subsidiary Iillllt'lllik‘.‘ rht' ‘Lnikipinn
amiclinc' [(Iurm'y, 1072;), [Nailing i'nughh' N S
(lcu‘lupvil with the first Iii;L_jni'lL1LIlIii1ginln llH‘ ('nmposirt‘
‘(Llrrstzil llm‘sI‘ _ It'm, nnw deeply incism’l hy Ihv
RILikutzm gm'gv [Svr'tinn 2/1), ('Ulll]_)l(.‘lll(_‘l11(’(l m Ihv I'usI
1)}; [hit ‘Nm'thrrn Plain (ii‘ahmfl Wllit‘ll is mainly demarr
renal by l'aulls lI‘CrHleJ" NNIC (svt' sm’linu BB' on 1e

1:23” [)(lIJ Lit-Iilmfli .il HM]: I. (fin ii('\' Iltilllfl‘Il uni, iis I (m br
Ht‘l‘ll Iii] l'igm‘i‘ 313. that liiulb iiiiliiiJLliaii'l} In lllt‘ mm M
[hr (Ii'r‘slul Huisl III in] XXL hm hill]('\\'l‘\{fl1t"\ II'i‘nIl
nni 1h II] ('VI'II \ N‘W. (I l! i( (ll ruimph‘ n1 [hv ivuinndl initi-
[ilziy nl IhI‘sI' mm (hrI'I llt. 't‘ l.HlJUlll\ (’mlx'ii IUi'ilV
fliilisi 1977). is .111 nihilnqnus \[llHlllI‘I‘ m1 Ilir‘ \linI‘I'nr'
sliiiiilili'i (wisl nl lgikt' Hmjni'id Ism Iinii (I(.'i 'l'his lll].l\('
ml lliIilImg IIliI‘ lint nmini' l.iIIhiiiL: t'lilMHlI' nl \li(3iill,
1967] pimhiu-(l .1 st'l’it‘s n1 lamv vuisiuxml»I,ilIH:l l)l(>(§l\'.\'
lIHHIHlI‘Il h_\' rIn iini‘ii'.ilr l]l’l\\Iill\' nl'muini Mulls, In lm H) II
M‘CIUL'HL'L‘Ul .\ll.‘|).\ll()\\1] 11>1l1(‘ llnni nl 1hr Rm \ (llll‘}j su-
limi (1(1' (In Ill!‘ 1 IliIIIIHIH QI‘auILill 111.1;1 \l|(I\\\ llH‘ 31m]
hmii llilmlllfitlll}l:3lllflll)\‘\itl[l\ll1t'llllilllll Gi'iltiIlis‘Il‘lTi—I
(lam lIHllIHII' hack Iihiiig m ihr rum IL, .\, ] \\'illi.uiix.
lit'l‘stiiml s’nmmimii :iiinii‘i '1 his [um n! IhI- hni i/nnl.11 sn'r
[inn is lllL‘lL‘liIIl‘ ]l(‘ll)i1])\ in} iinsinislm mi} Ini'npiniiiisc) In
ziuciimimclalr IlII' mappml Qt‘nlhuitdl l)()lll]ll.ll‘l('\i1llil IhI-
Iniinqi‘uphii' LlL‘ILlll, i\l((:.lll('\l]lll;ll('(lI111(11)!)Ill'l‘l1l\ll)\\'l]'
\xuill (lisliluu'im'nl nl mm 131mm in [lll' Lalu: BIII'HL’id
Illt‘zl‘ \\'l]llf' (,im‘nvy Ilflifli L‘Nllllidll’tl ilmi Ihi' \urlrsha
lisuii‘piiii'ni lzmhs In IhI‘ iini'lh (ll\‘])l.l(’!'(l [hr .\linLI;11t:
pliniinliII-s (lti\\l] In 1h:- \\'«'sI l:)\ til lam Wiliiii: linm'H'I
llh' (,liixIII-i‘nui‘} \(ilk.lllll\1(1‘«l'l n11 IlII‘ Ill'l llUHI [Inc's nnI
411nm Ilu: IIIIIil (lisplilt l'llll'IIl In hr iissc’sx‘ml, .\l( (, kill ( IUIiTi
assignml |l]<‘ N\\‘—In’mling HLIIIimii—Hummus Igmlis In
this I‘liisni‘ltq Iilsn IhL' Nnilh AmhI-l lsiiigik system. imil
[llL‘ XI'EIH mlim: lgiiimiiii. ('Thm eiml Snilrh Ambul l’uIilIs‘
lH‘ Iniisiilt‘i'wl liillll“ nl llIIK plum: In ht: lt"\ llt‘£1ll\‘ <pgut‘il
Ilmn lIIIIlIs nl'liiii‘i' ])llII\I‘\_ \xhn h lHIiIllltt‘(l c nmphw ‘giiil’
pzilii'i'ns‘ iii Ihr I'Ilr llnni’.

Box—faults and ramps

(,iiillilhs [I‘M‘NII [iii‘Ihl‘i' Imiihsml [hr inliipli'xiu nl Ilu‘
111'l\\tll'l\' nl 1.1IIlIs m [lik‘ f\1inx l‘llt' shwililc-i in [t‘l'ni‘ nl rhn‘
:Issni‘iruinn Ill Ihn‘ ‘hn\~l:iuhl \\ urms .mcl ixiiiips nl IhL‘
I-smi'piin-m Ifillll)l1'\ nni'ihvi‘usi <>I l_.ll\L' Hngni‘iu. Ihv
prngfnxsn'w iv; u!‘i;‘.-°In.- liHlll [lisiil‘ui‘mi'm Ill Iht' €‘4(<l(’l‘ll
\ll(>lll(lL‘I' III |l|(‘ Illl‘ sci m l(lt’l]l in IJlJn. i~ t‘IllldllIL‘kl hx Ilit'
I‘I'Ilifllllllllll.lHllll'l‘v’(llIl'll‘11\lli11\‘Iil.i(|illl'lt'n| [mIII'i'n nt‘
I‘luiiimtn’tl l.IUlI hlmlw (II LIIIIIM (King; l‘JTHI \\hiih (ut-
qmimxtlh sii‘nm;h IilII'Il In Ihv nnril'l nI' nniIlHJiIsI Iljlllll‘
iii). I114, 1hr- \<~r_\‘ \H‘K'P Klui‘iln 1.1m]: lllt lllll'tl zil .ihnliI 1‘]
11» 1h:' IlUHlI. 'l‘lll' Piilll'l'll i\I1tll’H'lIIllI'lM‘Hlllllllt,‘ “:1.“i
plank" I\px' nl i'II.'IIII'I' iii \\'l’l]( h llILIlI hlmk \[I'||>.~ arr
IlliilllldlIH'Il lnr nnh slinil (lislunu‘x :ilniig ElH‘ m'nil nl [I'ii‘
lxmlLLliiI:Iu1nI.iIizm,ihnnl llH'lulIlkpldm‘sIJL11.IllI‘lI<IIlII‘
iili Hmi'uiii. Hmn‘wr. in Illl> Jim, lllt' IIJIi\l\[<‘II[ [ill
(llif‘lllHH nl llll' lumps is iimisiml lni‘ Illt‘ i'ill ‘|\ I. \\ll(lll‘
Slim“: :Iiiil l).i\i[lsuii II‘lTHI (lt‘MlllJL'll Ihr I'ssviiiiIIll}
similgii' '[1'II[)*IlIIIII“ (.‘ll1.‘t[ li'nm t' RIII \‘IillI-I' \_\'\'H‘Hl in
sntL'i'n lillllllplil, 'l‘hvlmx tIIIIII \j.\1I‘IIi\;iI, Kllhllui'l :iml
Ktipup hnlh Innsisi n1 shun Iiiniliiuni' \t'h nl ldllll‘ Ih.11
sii'ilu‘ uhliqutsh In Ilu' .ulim l‘Hl' iiinini' l.iiilI\_ :I-pii'sciitiiu;

liliv Kill?
sngft’t swirl“ “as lin'mwl [Him III iht' I'VII‘LIsinIi nl this
lKIsinku‘nnk lihnnnliiir IIXIIlhII's, l,('. TI) In 1(I\l.i, l'hI-
Knpnii sysu‘iii is mun IliIIiiuli In ilimu hIiI (Ji'illiihs

lnml (lvint'ssinns \s‘nhin 1hr Hymnal imiiriii

[198(1) [linilglii iI In l).l\(’ Ill".t‘lll])¢’(l .n HILILll llll‘ summ-
llHIl‘. ‘l l](' ramps \'.'ll‘\'l‘]‘1illl31(123lx‘lllll]ll‘I1L{ll),Jll1(l.‘l}J*
[war In llll\L' nuh‘ml \iliilillulmnilsh \x'iIh LllC hnx lilllll
systi‘iiis‘ uhiz’h may haw liliialiniicil dK 'hiiiuI“ fllnl’V
("hilliihs inu‘i‘pi’lml 1hr pnsilinns nl Ihr hnx limli s:\ surms
in II‘I‘IJIs nl' iim'i'm'iinn \xiih Ilit’ lim' nI (lu- Iiasi Iiukv
Hanninulnn Lnikipia lisuii'm-m Xfll‘tlél".-\l'IH‘II
Fault a‘; Kiiisngti lnum‘s IhI- inn-ismiinn with ihti'
NH" Ii'mitling Nlui'mam-I limlt‘ Knpnp wiIh ihv \ni‘th (")1
Amlwl Fuuh, llnwm'rr. [hr Inmhamiis of HIV hnx
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llmlls'lnmli nssm'imiml :xml ils z'l‘lnliun (u 1hr ‘vquulminl
lu'ml' 4m: mvt lully 1.111(1L‘1‘s‘tmml4 ll is.\11ggmt<-<l (lull llh'
lnu‘r'plny nl'«’lil'l'vrr'ntinl Inn-wring ml. Ilu‘ rill l'lu: >1‘ Lilian}; lllt‘ H0r5l 819mb?“ and rampgeomexry
Iil't will) Hll'llxl,‘ slip slu’m‘ nmlrl r‘xpluin llH'M‘ lt'éilllI‘L‘H.

(llll‘lllllfilfilllA/‘T-flllllt‘1'111't'lt‘tlIlll‘l’élllll)Sll’lHIlll‘l‘hlhllt”
inq I mnlilim'u-cl In ninislml (1171}; Alum; Eln‘ \ H lmumlxn'v
lullll l l"l‘,‘l|llt‘ ‘11.]. \Vllli'll is lllll‘l‘l‘SllIJL“ \x‘ln'n runlrnlplminq
Ilu- pnwilnlily llml Ihz’ lulml lllm‘umt‘m miulll H'pn'svlll
Ilu- «lisplun-(l Imrllmx'vs'lt‘rl\ 1'.\1<'n.\‘im\ ul‘ Iln‘ MM'manvl
limlr 73mm .’\l.\nrl]r‘ll(mrnl [I1t'(h'4'}3_m’\' Kill ilwll‘ilnilm
apluiwn \\'llll (1 111l1‘jm‘ 11m ll1 liltml ramp.

Thc Laikipiu Plateau

l‘hv (lispmiriun nt‘ linmmn'ms nn IlH‘ Iglikipiu l'lulwm
\nw‘us {llllt lln‘ \llllu‘nv [allunulilw lum' lm-n llulllrrl.
lJIIIHI]llll'f41'tllll](lIlll‘lt'l5lllll<‘l‘\l(l(‘rlt’t‘IIIII‘(ll‘GIJlHt't‘llll‘llli
.‘Ilw :ln'sc' Mt'lll'flll't‘h‘ may lmu‘ lwvn iniiiulul lnlw Ilmn
[lu' l.u<‘ .\|im K‘Ilt «.su'lv l’lizu'rnulml:11't‘111t‘111ju11mlln‘l'v
l)('(£lll,\{‘ nl llu'irIlkt'ly.1\.\miilliun \\l|lllll.‘1l (-}Jiwtl<‘.

:\ \WM 11] ul'l‘mlw [Icmlllm Nl'l Lilli-l M llll'HLllt 14.1] ml IlH‘ ¢
Hilzili (rm l1\'ll‘i\ .mcl llu' mull-[lying pllmmliu-x In llH'
mutlx: Ilu-n- [11v mnl'igumlim] ml «'mun‘pmvrm, lmcl 1hr
(llN‘lJliHl'llH'IllS, \Ilqulz‘sl Ilu' t'\l\|l‘[l(l‘ [all ‘1 Inllmz' gluln‘ll
\x‘llivh \ms pmsihlv Il‘xshl'llllt‘tl will: a mm‘ rmmullml
\lim'n'm- t‘lll]]ll\‘l‘ (I‘HH'L‘ II‘\})(1I)Sll)l(' I'm Iln‘ llllllfl 11;: ml
lln' I'lll'iak \hic‘hl 'l ln‘ \wm'm lm'mx ‘m (‘nstr-r’n \(lllt'lll (II
lhr' lillllH‘tl Miuurm‘ Sllllllllll‘]. \\'l1l(,l]. zllllnmqll (llMIlll
Hmnms m llll‘ Hl‘llllll‘ mlglll ln‘ l'unhltlvu'tl Ini‘uvml ~l)||[l|- P‘ Prlnmpnl POmDH‘HhIVt’ “”355

u ‘ Strung 84 sllqht smslwr-SI rAxtann

Figure 23 llm‘sL-tt-n :m(l ‘mmp' gvnmc‘n‘y (lilll‘l’
(ll’ll‘lvllllfil 10771
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(‘xh’numn 1|)
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A B Nueles'm guhnllu'g Chanql‘m'gu fault mm-

C \Nasvgeh law!

0 'f)| |ug‘mummrSnpuku Mull

F Sup (ll Kmsuqul hux Hull“.
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Figure 24 \"m‘tiull .‘mrl Stl‘lkt‘ifillp fauliinq in I}wv;lslv1'n Rift \F'ullt‘y hlmulrlvr
Milt-r (irill‘illw‘ 1977)
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\wwl ltlltlfl1|‘()l i\l'.Ll]t'l(lll(l lgtmntitt—Mihttlxi.t lltll'xl :ttttl
Q'llllflt‘tl t'tittiiilt‘xtax,

Vl‘lll‘ l'tNl'liti’t‘mlin}; lint itllll'l}l\ JHStit ititt‘tl with lht'
liuiliiitz (‘\ll'l|\l\'l‘ (‘l‘llll't‘\ [1]] [lil‘ lmi‘ulxi lJltttt‘nti pitilmlnh'
i't‘llt't't Stl'ltt ILJH'K gismt'intc'cl with thw l£t|€‘ i\lltlt l'lH’ littzltiti};
t‘pimtlt',

In |l1t‘\\l‘>l lllt‘ |)llt' Hl pl’tuntilitt‘ l.‘1\:t> llfxt‘llvtllDR l't’tfll
ltit'h'
mtm- Ql‘llllt‘_ >l,ll)l)l1l't!tll.ilI ttlltttil' \':11'itttiuii,~; l[|t|\’ lit' .1!

It .tlmltl ‘l‘ ltt ll](‘ tutNIAm lllt‘ (‘EJKI [lH‘ [lip ix t‘\<‘[1

ti'iliuIL-tl [ti iiit‘stttltti'itv tif thu‘ N‘LllJt'Hllltll. Ellttl‘ :11 lllflllt‘l
lmt‘ls. Ici \I'HIH‘ m‘t‘t‘ldli til thl' t'utixfitltt'iit iltm Llllllh‘.

Early Wild l’liuccnc Faulting

(irilliths' t‘l‘H'ltl) itttt‘i'tirrtntintt til the Inn limit \}‘>ll’ll)
l;tltt[)it.\\t)tl:lltt>l1Wih‘llt[l't‘ttJStllziXlitlt‘t‘tlf‘ilflt‘,.‘lllllttltg‘ll
(it'illitlh tlFlTT‘) zisxittiit‘tl tht‘ llt“\(‘lt|l)lll(‘[ll.\‘ [if tli<‘
Ktthtmt'. lilHlt‘ll\'\\'.'l]ll\' itittl Ngtm-m lumps in hix .xutmtl
lit'i'ititi (Ill lilltlllllg tit ri In H Mil,

,\lt(l;ill tl'llfl) lllll’llnt‘lt‘tl thv l.;il<t‘ llni'iniiigtnn
tlimqni'ittl <‘Mu,tt‘t.iiiit'itt limit itx a \‘iiiqlt‘ Inuit liuttttm‘
lt>l‘llll'tl (luring; his Ht‘t'tilttl nmjm‘ l‘ljlltllt'tu') faulting,-
t,‘})l5(t(l(', Ht‘ till‘\\' .ttlt‘iitiun it] £1 "lilting" (if itittiitit'i
[llltllltililf‘\ t‘xlt‘litllllL; with .i lk‘w kilumt'ti‘vs [(3 llll‘ t'uxt «if
lht‘ tiiitin l'fitilt'ltltll‘ttl, illStt tc» [t lllt‘t‘t Ell lllt‘ linit til tht:
nii‘rtmtit‘t .|11(l(il|ltl l'lMttllllllt'Hh,

“WWW “973) liiltt‘tl Htll)tll'\\'t‘\ll.ltl!1L{‘ limits tllNlllltt ,
int; tht‘ Namluw l);t\‘£ll[\‘ :tt 1 ll) 3 Mn, .mtl tilxl) Iltllt‘tl hitllt
pldllt‘ (hum. :lt tl'n‘ liiut nf tht' NgVit’pt‘ limtii’tmit‘ttt. ‘\ll
tht'st' lt‘ltttttt‘s me ‘l'Nl mmt‘ I‘t‘llt‘VH‘tl Plltltt'tit‘ :ttiivitt'
ulutii; [l|l' liltl‘\ (ll lllt‘hl‘ titttitii' \ti'llt'ttti'c'x‘ \\lll[l1\\'t‘l‘t‘ in»
lllillt‘tl in tht‘ l\lltl(,t'll[‘.

Pleistocene faulting

Anulht‘i' mttjtii' plitls'n‘ ul' ;tt'ti\'t' faultingI cu‘t‘tti‘i‘ml in [11(-
t-tu‘ly l’lt‘lfilt'ltjtfllf,“ t'viming, Itig'z'rhm‘ with tht: (‘Xll'tlts‘t'
t'llV'll)‘ \wtxtwurtl migi‘atiun, although nu simpli-
mtixztlt’pr-rimlit' rt’littitmship ix t-\'izlt:nt l)t'f\\'l‘t’fi limiting
and t‘Txtl'llSiUS Pllit'N. linker and \‘N’txhlt'nht'i‘g‘ [IHTI]
intimated :i litr‘thc'l muiur Uplift (if lllt‘ Kt‘nytt l)mnr=
tr. lllvtjtl in] timing" lllt.‘ lit‘st hulfnf the l’lc’is‘tt’njt‘iitf. lll this
part (If [llL‘ rift [llt' Nugtirt'ti lintilt SWZU'III [(jlil'llt‘)" 1972}
t’l‘ft‘t‘tivvly tll'tlllpt‘d tlit" Wt‘HH‘I‘t] ligtll' (if Il‘H‘ (Ilicptjhttk
Vtilt'ftnitjs tiwn :ilJHltl liltlll m m 1hr “1'51, 1:; l)t‘ lllll'lt‘tl hv
lilll'!‘ L‘XII‘HNl\(‘HI rhc‘ Karim \'Ull'ill}l('fi Hitlliivtl a Similar
liitt‘ ElllJllll“ Ilit: llllt' (if IlH‘ Karim l‘iSl'Ell‘PlllClll (Figurt' 1?):
thus liii'mt'i‘ Illltllltt‘llI'R shitlcls hm't' l)t‘t']l sliced intu
litit'ttr‘ unwraps pill'ullt'l It) lltt‘ rift lJULtnClau‘y tl‘t‘ntlfi.
l"11rtl'u‘r iitii‘th [llt‘ Urns fmtlt tlmx'nliutlli-(l lilt‘ ()rttx‘
ti'nt'hytt' It) [lll' WWI (.Su‘itl, W’HL iiltlmugh highi‘i‘ up tht“
Amnyti milky It: thi' 1‘;t (it>l(l(‘n (1978‘) 11(Jl('(l 1m fm‘tltt'i‘
faulting: lllt‘ (“)i'tts fault indiiifcsls. l}’|)lt‘itll}fi :1: :1 zrmt‘ (if
intt'mt: (llSltH'HlllJll flankt'tl hy I‘(‘t]1£ll‘l-\'fll)l}' LllltllHIlll‘llt'tl
gmttlitl. h’ldltill's(19%)?)tliii'tlmirtjt’Jt‘fatiltingt’pistult-was
zisxigm‘tl tci llll‘ t‘llt‘lyilllhl l’luistut't‘m-z lll‘ t'UnSlrlL‘I‘t‘Cl it in
hr of It’sst‘t' tiiugnittttlr thzm the |:ii‘::'c('(li11q ‘rtiujnt‘
Cpisutlt's', 11ml pattt‘t‘ns
t‘ltttt‘ztt'tt-ristit' [if much uf [llt‘ rift llmir tlr-vt‘lupCd as llll‘
'étt'tivr‘ 20m" llll‘l‘t\'t‘(l, 'l‘ht' lirukc‘ti aspm't [if llH' l..‘ll\’t‘
llttimingltm l’léll't'q'lll, t‘aSt (if liakt‘ Rtigm'ia. l't‘llt‘l‘LS tliC
:‘mnplt‘x (‘ltiwly SPRCCd grit] faulting whit‘li Lllli:’(lL'tl lllt'
l’lcisttit‘cnt‘ llmitl I['ill'llypl‘lOnfllllCS (Plait: ll), Griffiths

Huggt’wu‘cl that Ihr gt‘itl

(1977) t'iitphmixt’tl that X b lauih :u't th.u;utt'i'i<zit‘ ml
tht ‘im'tlittii' Tilt lltlttl" Hut t'l lllt‘ ii'qimml Littlt iiittttt‘i'n of
tlit‘ Kilt \‘dlll‘V s} \tt-tti; hmx'mvi’ X —\‘-iit;ml~ [it] t]('( 111' um
tht.‘ (‘t‘hlt'ttl shuttltlr’r tl’iuuit‘ 22) 'liht' tc-ntml Vt'iluttiuu.
l’.tkei anti liut’mi. girz' ttuitiwttt‘ti l§l\' nurtiml limh~ H't'lk
tliiit; N am] NXI’: pattittiltnh (In l’ttkti thrxu It‘lltl tti
(lttx‘tt't' iii ]llll]'f_{llliil \\\.1I'Il]\' \\lll1,ll lmu' (titllillt’tl thi-
ymtiiut‘i' tittits ml the l‘VLlU.\1\l pilt'. 'l'ht‘ \Vt’x‘t lltitltitlar}
Fatilttfiunil. lll:~llll.1\£i(lUH'llllH’t‘iH(lldlltkblhlllllltitllr'
t’dh‘l‘ 'l tillfiltilldl t ll’\11\.\'l‘\‘ tt‘rticlitix,i NNl‘iai't-111'mnint‘l1tu1)
Kuimi~ \\l]l‘l't‘ Ilim lutittt' hnrx til t'mtlt'i (tum-x. l'ht'
NNl‘} tmrl N-lll‘lltllllg‘ l‘lt‘tltt’nl\ til Iht: inmri'n marginal
\MIU'HI til l’Jlui tthv SPLLllllh l'mtlt 7na ulw lltt'
xinumity til int‘liVithml limit ttutt r‘x'. siiquuxt tm t'lt'Itlt'IlI uf
ilvxtiuil xhuu' .tlting lltl' I‘lll' lll]‘1l1t,‘l’tlt'1’[llKt'VllqllilfllL‘f
ucsts :1 \iitiilui drum] \tlllx’t‘*\lll) [umpniitfiit Ht] tht‘
\«vm‘m .xl’tnulilvi' (ll thr I'lll‘ [H .ittnunt hit ltllul'illltln ul'
tllt‘ wilt til Plltrt‘l'tlt‘ rim h\'tit \t'lliilllxtn,

Smith Ell l’iikn >t‘\'t:i_tl \l‘lhlt’dlt' intwm; plmws umr
tiiliutt'tl In (111‘ iiiti'imtt- grit! ltttiltmu \\l]l(ll pit-t (‘tll‘tl {hr
t-t‘tt\imi ul‘tht- upper tmcln‘tt'a .iiitl t‘l‘lt‘f [Hi im ttuut‘cqtilt‘
(ltmnthi'im‘ “flit lt‘ast 180m [ti tlll' \nwt. Salinit'ntx, \tlrl]
£t\ tlit‘ (lhctiitiigltt l’ni'nintiiiti (Strttitm ltll. h.i\'t- iuutml
lUtitll_\' It] lltt‘ l’lt‘lSlIIU‘llL' >llt‘\\t‘\ li\' liilrlinu‘ alum; N S
:t\(‘,\" pt‘mutimlily thtt' l‘lllll’l' tn it ‘(lllilllllq‘ t'lfr'tt lily)“;
blinks in 2| l]|‘]'<l*L{l;1lJl_‘l] .\\.\lt'Ht, til‘ (h it H‘\}it)ll‘£t‘ in
nhhqttt‘ m'ilu‘wlip Hl(i\'t'tl]l‘]tl\’ in this itil]’:1\|tll[[lll'<‘.

The western shoulder of thc rift

‘I‘hL‘ l,u\.1m.‘imk .‘Ii‘r‘ti lufll‘ linilttitw uni) Pliti-l’lt‘ixttitt'iit-
\ttl(£tlll[ M‘qttvtitwssz Ill]\;1ll'.l i< hut it tliiiim liinur «if [lit]
>1]'1]t‘ll,ll';lll} i'timliltN K.ill]d>l£l r'stzupmt‘nw l)l‘l\\'t_‘t‘ll lllt'
(iit‘guit Rift tmti 1hr Kiriiu rift \(lllt"\ ‘ltlkiii it) thv \xt‘x’l,
(illiélpn'hll) (Willi) lltllt‘tl tll]l\' it 11M lntilh n11 thv
l.n_\L-un:1ml< l’l.’trt‘.'m~ hut Iltttlt' with lllt'ti\\\ (It ]]lllt't' th.1t1
ti in: rimiun lLlS tmt :iffc-c'tt-tl the fault ht:l[‘l)\_ Chapman
Rtlgfjt’Klt‘tl that tllt' t-nstm‘h' slupr ui 1h:- I.u\‘ttmtn'ul\ Hills
may l)(‘ .‘m ur‘iuiiml lava \Lll'liltl‘ \ltiptx l1ll"]'dug'ltlt‘ttll‘tl h};
tilting;

Recent faulting:s

(Lll'll(‘\ tl“713| H‘anixt'tl Rz’u'rit litttlh itlll'tlltltl thv
litlllHlll-‘lllD‘LU' l'n'rlx \ttlllll’l'tl‘l Ill lhlxt‘ ’mttngziy \\l](‘l't‘
\‘\'t‘<I*ltlll]lf_1 MJI'px til) m but high (ll\[)ltlt(‘ tut—twining
tJlt'tlttttitiI Littx.

'l'hc‘ \lni’ilgnt llllK'illlll'lll 1\ .tlw ti \(‘l'\' l'i‘tt’l]! ~11lttlllll‘
All-ltllllljaf lllt' illl|l\i.fl [illiinxi (ll t'\])l,‘l 1.1] ltlll'll’\[ \illtl‘ tllt‘
llt‘ltll \tti;:;t'\tx i't’itm'nltiiwii (ll lltltlt‘tl l’iuu-i‘n/nii \[Iltt
lllt‘t‘Vl111(‘>l)<t]l>('l(i|l1(‘llt‘tilt‘tftilllt t'l'Lillllt , .t\ tl('\l llllt‘tl
in Satin“ “,3,

\\lii|:- .i«.l\iim\lrtluitii; thr' uritt‘ml m‘nrl \\1ll| [IIJH‘ In-
\\tml,\ in: lt‘;t.\lI]Q \Htllllll‘tllt'lll ml l.tlllllt1'-_L lti tlll‘ 'Hlt‘tlldlh
in ‘,t\i.i|' iitt. Mlllllllltltill til zit mm mi thi' t'ill \l'imiltlzki
“71> (lldl]]t!lll.lll\ [ll‘tlllll]\tt'.lll‘ll it}. thi' iiittutiittttlt' 7.”
t‘.ll'lll[lllitl\(’ ((‘Illl'l‘tl um tht' limitlik l'ni'wt in Will tltllntr
\Ill]. I‘l‘ilil. \\ll1'1] .m 1'lt>ll\_[rllt'tii'ikllll1l|l'\llllll'ill liSsttit‘
alipt‘ui'ttl tit liit' fun! «it tl'it' littilxipiti l:.\ttttlitllt'tll. it,
:ilmt}: thv lmr’ ml [110 .\ldl'lll.illt'| l‘.HJlt t.\lt'(.iilli ltiT,
]l,li7i light. \liiiut litiitlslipping (III thl: Mitt) t‘ihlt‘f'll
\lltllllllt‘l (xtdrtmirittstwiititiuu .1\.tttiltttil)ltttil_\‘ lttztni‘
In 1116' jgt‘ciiiiuiphtilmtituil t‘\tIl1HlHH til lllt‘ Kilt \Qllt'ut
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10 (}C()1(.)gical history—a short commentary

A mm In Q'l']]l‘l’;1|ifit'[]Sllllllllill‘v(ll-[11FLLL’Unit'Clil'lLt')l'}'i{\'
pI'Cmgmwl in 'l'nhh' h (p. Tm),

‘I'ht- purliunlhl‘iaul evolution M'Ihv \Inzumhique‘ ()m»
fjt‘llit'”VIIi\('t)1|('t'i\'('(iill[l‘IHJSHlNt‘q'IHL’Ulilll‘l'lluk
In mm: x‘pismlm whith hmr hwn rlviim‘d purlitulgn'ly lm'
Ihv Ixinlngn't'n [UIhK‘l'iiHl (H;z<km:111:mrlnllu-x's. inpu-w
uml tlu: J\'1;H';1|.Il:1rr‘n m Ihv nm'th (Km; 1987'). Pw i1)1]\
(unwplsul'lhcIrqitum] lL‘tLtmh'Jim]ll]t‘T£II])01‘l)hit'}lix1tll‘\‘
[Hllm'klt'tmL I‘M-(i; vwnnll. 196?) |l£l\'(‘ :u‘wnlingly
Ingvu nwimu-Ll um] [‘unsidm‘nhly vulmnt I‘d. Huwmm [lu-
mynl'lhvmiginnl I\‘l(M:1111lxiqm‘M'Llinujllhlhnn. [lnwulrly
(ul‘lt'iu'nlxlliull of Iht‘ nrruy‘niv [H'll in H‘lilliun lu lht'
:‘Inplau'nu‘nl [:I' (ht: (vlrlllillllvl‘ll [‘nmmt-ms‘ and lht' llzllt'
(11 inwlntirm (11' [hr un‘I‘n-sl (Snmlmr'u) Ivvlunir, (.‘lJiSHdL’h 11"
mil-mpull>jmtl,lr.11.

\‘Im‘h hm lm-n \H'iIfL‘ll ml {hr (IL‘Jumnir (it-H'lupnn‘rlt
“f (h:' mm. in “THIS ”1' }mtll [lu' 11(‘(mlngiml ('\'()]1]lil)l] ut-
[lu' vulumins. :Lmi IllL‘HII'ULlLULI] 11i'~1(11‘_\ : Ihl‘i]]T<'u‘1‘.’l[iHIHIf
[In‘sr Nu Hat-mm um lllt‘ u-giunnl lvw‘l i.\ :1 M'I'iuLh task.
Llll(l lllwfilllt‘lhl‘ l11(]|‘(‘1‘l‘['(‘1‘l[ ntlmnptx NIK‘HI Hum [hr Hm-
flzh’lmiun ul Ilu‘ «'xln‘nsiu' (lulu :rnmnulil‘nu; h‘nm Iht‘
l",.-\( 'rRU 1n’ni Ht'H' iI Nlll‘tnlt’t‘fl In n-t'vr ]l;ll‘lit’ll]£ll‘]\' [H
\mm' itnpcu‘mm (ontrilnniuns:

1 en'lm'n](it-\vluplm-nls
HJkH‘ :xml \=\hhlrn|1r‘1‘;; [1‘57] 1 ~~nm IllH‘ and t'\’<)]l]1i(m§
Shm‘kh run {IF'JTHliIhr Hus! Alma!) Kill. 5\ SH‘III.

I’m-{rulusgir mnlutiun nl [11v Vcllrunit \;

2’. “fight [I‘Jhii'a “(HHE‘M’HIUnit)” rwndx in (II‘IllJ/Jfll 1mm"
\Vlighl I; Whij (Vinny/vii pt‘tx'umAphu xl,llrp|'n\'inn:\; \N'iHiurm‘
\l‘!h“‘>—\‘nh;mit' {NMHillllUlh m [hL' (htgm‘v Rih; BALM :Imi
(flhl‘j'x [1071)7xmlm'uu' :IJH‘ fj‘l'tN hrunnlllgV Hi \'(>}(‘:]Hi('~i; King
[uni (Ilmynmn 11"???»usInaimI n1. \‘Ulltlll‘ll 'guuupC.
\VwHLmH I: Wflfi] (gunn‘rnm'v \‘(lltéilliSHL
'i .'\II:‘III[)TK m iqmlr hulh pvlmlnqir' .md l('('lul1il‘
.pm'ls:

Baku AIM] (tm‘: \‘1‘17‘1! I'L'mmn Rilt lrm u! .-‘\hiul.‘ Kinu
(1LWH‘y—srrm’mrul 11ml \mluum' mnluumn mi [lw Ur'vum) Rifi.
\‘Villmmx ‘llltl Illlu'm [l‘m'iy ‘l'hv (‘rmml RH! EI{(‘()[|\('l']llii]
(gm-I'Ljvjl; \Villimnx ‘md (Vlhitlllllilll ('I‘JHh] "Th“ “‘llillLLH
Hngln’iil xv: {01' U! Iht‘ KHL

l Rvginnul uml qlrxlml lt't'lullit x:
\‘V'rit [197”]*HHHIMHMHI ml}! Illid’llll‘dll litiul‘h; ()Alnngh
{1978p Iliuuwiun uI 'mirlrlwldu” [H'IllHiiSZ Khan JIM Swain
il5‘78)Ag1'(1[1}1\su.1]111\:‘~‘U§_;ulinn~x

."\\]M'('IH‘I11lht'\[I'llt'llll'd].Hll]pt'll‘tuhvlllildlk'\'[)]ll1iul](:1-
rhiK part at [hr Kt’nyn Ril'l lr‘mi m bv ('ux'ih whwmml in
[t‘l‘lll\ ml" _S:(‘[]('l“l]i\211illll5 whinlL pnrlirulul} in 1111; light (11'
hungirlulilml \m'iminns. mighl upprm‘ [E] [w ldlhK‘I'

h 4

simplifih. 1m: 11<.‘\‘t‘11l'lr*]v.\\' Imu‘ wnu' H'zzinml \.11i(li1\'

I NIHIIHI'MHJI llil\\]1\\‘H])HlL‘: m Ih" NIH-LL“: \\.I\ lullmxr-(l M

I‘llllTiHllInlthll‘g’IIIul‘llll'll[IF‘xl‘IHpHH'HL\\H!\\H111V,.lll'llllllil

lazilrin‘; wn Iln‘ :ulmm 21h >hm11dn| Vin Mull paw-m \‘m;

ilt‘5l5 prmuu \knl' ( nnfim‘mv'm 1n ‘1 um um ‘Rxll \'.1|1I'\ ‘ Auu'

Immnis 1ht' (létlk‘llhl:\.
‘J [H ~;('X)1'ld] 'h" tht‘l'marn' n1 1hr: Huh Ann x \\:1~ \IIlI-H "llkdlinl'

m 'hL‘ Miuu‘nr 1hr t'\'lW'\l4i\(‘\ :zmur hum Iu‘phn-linc»
nulmmlin‘ Immhx m 1hr ‘HIIUHIJHIIlh 1}].Hl‘AH phnnnlifl'h In
thv J'IIIIII‘HI‘ ant] (_111.m1ta.u\' 1hr |l"IIl| \xm wmmxlml 1H~

.l'JliHI" I.ll1ulllf;lt(>lllHum!“ lmmlrx “11h wuu. llwll mu (m
Hum: ,\ in r: U‘]l\‘])hi>llmlll"\_ lvhmwhm Hmh\lt‘\ Azul wald-
“44!“q 'l‘hllk \\'}H|‘un\ 4nd niht'lx Il‘h‘H: r‘wn‘ri I'M!

Alum: I11" «mnr ll'nwh (>1 11w Rm Ihvw All) nu ~Unuqlx
l)1n|r1».11m',11¢'d phunuimw \uungy'l rlmn ‘f \I.). .pH 1mm
IIH‘ phurwiuil vln'limux unmidlul ullh Hrphv-linim
\Illl‘unlt‘x- l’mlh 11mm up] Ir]\u v‘u(k~ \hvm .\ L‘l'lll,‘li(l
I|i|ll.1\4 m Aflim HI'Hit'YMI’lI!dilun unh HIIH’

Hn‘ Huquriu ’nm'ingu \(‘clul (..\l.'11|p1ifir\ 1hr rt'sjintml
\‘nrizniml Alum}; tin: Riit m 1hr \(‘HV' [hm [hr H.u111inumn
I'lmum znm 1m lhv NnLllh i\ Hllt' (WWW ‘gulpx in lhl‘ lim' U1
.izl] «,.tl(|v1'.c \‘ulmmm-s‘ Hm I] m Kuum and RIM) \xh'n I'I
'Hfl'll‘fiptlnd('IURL‘IV|Hlll(‘H‘QiIIH‘~II1Hlllh'lmllnl‘ilt'tlmllix
\ulummn' t\\'il]imm am] (Minx. up M1,.

Smh longitudinll \un‘ialinn III l}1<' mum'r ml :lns (xv
lnmiu‘ :uH\iI\' mm ulw hr AH11xi1lt‘1'1'1l m HII‘JIHIHIIIIH
\NiIll I'llllly‘lW in <11’ml111'ul \\]IIHHII_\ in lmnumw \H
lix'un: Yhnx \‘\'illi;1m\ dIMl (llmpmdn [WW]: (lmtl'ilw :hr
Rm at [111‘ I‘qnnmr, t

“I.

mm]: (It Lib: l’mgmm m lllh
mum ANA/1" .jwflwn. luuhmlunh ~11[hruhll'lnxitlta Thr
\Hll .‘mii pilr’ un Ihv ('E1\l('l n \llnllltllfl tilpx qr-m'mlh m H‘n‘
mm. muw hum ll“: RHL ‘lT. ll‘ihl ux [m mnlh m 1h:-
,-\m:xy:1 lilnh.‘1}'1m‘1fl.

;\].\u 1m 111v Hul‘th n? ll‘lkt‘ l’zuuuxi‘l 1111‘ K‘lllhhitl \l‘

(IIII‘HH'\ in IlH' \\‘(‘\1 ml this;1xv.’uli}n.1\\.1\‘ lmm rht' Rilu
\xllitll ill Yhix‘ smmr' .utm'dimgh tnlmx an \I\}ll]ll'lt‘ll‘il‘ll
'llw'p gullu‘n‘ lnqinq lll‘mmd 1 N nun .1 ‘(ln\\l|\\.u'}n'<|
(lvprvsqun‘uhmr[In-\‘nluminunMllwl'>i:lt'(lipm\\.1rtl\
lllt' (I‘mn' ('1‘ [hr Rm. '[hc- mmlu‘n] (h'trp walk“ Mud
umrm \idv ml Ilu' L‘qmllnxial hd]1*!j!31h"l] (Ll: IlH‘ Hzmn
mull)“ I’lmmml 11';ltnn' qxidvluuhx-ml >.l]]l, Huntl Luau
\\}lt‘I'('il\ Hmlnliz (L'ntml \mlt‘mm'x \luh .h l’dku vllHI
Silali than“ H‘I'N' llu' Imllllt‘nl Lll‘pu‘xsinu, I'llix (lll'
h-xvnu'mL‘x1111>i\'t*\t}lt’halmlikl‘h' IHII'HK‘H (lillt‘r‘t'm
1(‘\'K‘|\' ut'nmmnmir mun x; |)l'l}l;l}).\ ax a lumnnn ml \Zir‘m—
Iinns in minimum“ \ll'lltmml (unllul [It 1hr 11min m];-
\1|][(IH‘H'(I)II(|‘Ii‘.\‘



11 Economic geology

11.! ECONOMIC PO'I‘HNTIAL

l"iw- .Hlmhnl IlH' m‘nIIIIIIIiI' [)(lli‘nllill III' lllt‘ Ill'lfil ilH‘ “In ,
IlIy nl' c-IIIplI;Isi,\:
1 llII' Imvilnlin' Hl IIII‘IIIlliI IlI‘ImaIH III [lll‘ -*\l]'l.l\‘vl

limlmwm‘nl .lllll llll‘ Kiillhld lllllh.
‘2 .'\IIIIIIIIIlil‘< III lH'LiIIlIIHI :mrl ;I\'~III lilltwl \‘ll'lll‘Wll‘ III IlII‘ HIIII

Du] (,IIII'HNIW‘ ul Iln‘ I'llhli‘lll III,III;III Hl lll" map llI'I'il‘
f} lIHlIIKIIlEIl Illllx'k :IIIIl lHlIIt'l'lllN. I1I>I.Il)l\ lll<' IzI'JIIJIIiII‘ l‘l llll‘

1)] l)lll[l".(l N‘qllm .IH‘H‘
-l (ll-IINIJIII‘K [lllllllll' fll'l)ll>~ll\ (Ill ln‘I‘j.'| IIml ‘.'.ll'll‘ll|‘~ Ivl

('lII'lllItlLlllll.
J) 'l‘lu‘ ill‘llllli‘lllldl IIw‘uIII'IM nl' lllt' Ril‘l \'.Illr"\,

’l‘lu' llI‘N'l In” [.llt‘glIIltN é-llt‘ Lll‘Llll \\‘l|ll lH'l'l‘ in él \‘IN‘I‘lJl
l‘l’IHHl tIII IlII‘ I'I‘NLllh ml llH‘ (lt‘tlt‘lH‘lllltill l‘lxI'IlIIIIIII'IIII l’m-
I;‘I‘.IIIIIIIx‘lIv”I‘ll.RitlgullyIHI‘I'IIMII121.'l’lII'nIlII'I'cIu'III'i
11‘1Ill'Héll'l‘fll‘h‘i‘llln‘ll lII‘II'llj. lu‘lcm III iilpllillII‘IlHll Ill'll(‘l.

11.2 BERYL

lH [ll|' liiIiIIIIIII .lll‘d pmn‘ (llldlll\ ll.t'. \’\llll<‘ (mil npznlm‘)
lu‘nl pr‘isrnx III'I'III‘ .Is It IlliliIIl' [IIIINIlIIII‘Ill l1] (1 (IIlgIII/(I
lk-hhpmhivIII-gnuIIin-Inmv lIlllllIlJlIl'SIJll ((71l{'_1.19ll377l.
‘l lIt' IJI'IMIIH ill'l‘ lt'N\ Il'I;III 1] I In lcm}; :IIIrl IlII' HI‘I III'I'I'IH L' lms
HE) I-uIIIIIIIIII' pun-min]. An ulmnrlum‘vl pil lllIN lII'I'II (lug
mm (lll‘ |)I‘j,{lll.llllt'_

lllf‘: BUILDING S'l'ONl‘l

l'lII’ HLliIJI'lly Ill llH' l’I‘cnlI‘I'cI/IIII‘ l‘rn‘lxh ('lI'L’ IIII>IIlI,IlIlz~ lm'
Emillllm; <IIIIII- lwrsnm‘ lll(‘\ illt‘ IIm lI'l;Il)lI'~ lmclly fulnlul
m zln nuI lm‘m IIIIII‘mIIs wimhlr‘ lin‘ Illlilll'Vlll‘Ifl“ 'llII‘
IeIIt‘utlmI Iilll‘ls‘hl‘fi llII'Ill lI'll‘fgl‘ Hlnln in L'\])IISHII‘S nlnllg
llll‘ linusn \q‘lrn Rl\‘l‘l' ulIlI'lI \\'[]lll('l lu‘ sllilablv IUI
I'llllg’l] IJIIiII: \‘Imm: llnwm‘m Ilu- III:Issi\I' gI’unIIrS :IIII’l
I'l\‘I‘I' \Illlll ([IlllIl ln' ll\l‘tl lay IlII' I'nnslI‘lIIIiUn llHlllNll’Y,
'l‘lII' [)lIrIImlIII-H anal II‘;I:|I)'1I'<III'IIII'-1:].III‘III1 uml Iilt .‘m’
Il]1HlSllll€|l)ll‘lllllh‘lllélSIIllll'[I’I‘H‘lulllllIllHlllll \VI'lIlI'Il IIIllk
-l|'(' o'spz-t lIIllV RLllhllJlt' lllr' lJIIilrlIny; \lIII](" .Ilm llll‘ IIIIII’I-
('Hllt‘ll‘lll pur'pllyritlr' l).I\'IIlli1' {\[nxxilln' ‘mllt‘r‘ l)(l.\tlll>
Illlil pyrwnlumim LII‘I' LiL‘lH'l'y’lllV IIIII I'I'I'IIIIIIIII'IIclI'IL
éIlIlIIIIIqJln‘tlul l’lllt”l1)1]](‘1lllllll*‘L'VllllIHWllltl]]ll)f,1t‘l‘li‘f)l,l~¢
IIIl'l' lmx l)(‘('l| [Illill'l'lII‘fl l'UI building; slum" mun llll‘ I’vi
Rim-1‘ | l\l|l l]l]]lll'\\('.\[1Il-lll'lll(ll lmm: [lll‘NlJIJ'HIIIl \‘gIllz‘y
lln .‘1 Slllllléil' <lz'pmi1. Hug-u) l.‘l\;l\ ‘ill‘ HlH‘ll IIsI'Il lm IlI‘)
hltllll‘ \\.lll\ n11 llH‘ IIL'III'IIII.

11.4 CLAY

'l‘lII‘ JIIm IlIiI‘k M‘plcrllll‘ llllll I'm‘ming‘ llIL‘ “’I’ III' IlII‘
\lim'txm' .xI‘LllIIIt-IIIIII'Y THl'l glllllllltl (1R Zlhf‘i (37“ ll] Illt'
KIIIIIIIIII mm [‘Hlll(l \‘lllHI'l ;I llHlllt‘tl lm'nl (lt‘lllIUHl l‘lll
Ilny.

] 11"» COPPER

lI‘I IlII' l.(‘Ill-l.ll[.ll |\‘I\I‘I I(il{ .llr‘l‘l lli'lllll‘ III llll‘ wIIIlIr‘I'II
KdIlNlFl llillx I1 ]'>v-;III.IIIII' "win \‘.Hl) .I [Ll‘lllll .ul
’IlII'yx‘uI-IllJ \\.I.~ \.IIIIIIlI'(l lu\ ll \lIIIIIII: .I~\.I\.\ ln IlII'
KI'II\.I \lIIH‘\ 11ml (ll'HlllLlll‘ll lll'imlllllt'lll lIIluImInn
};.I\I’ ElIl‘ lullImIII: IMIIlI»
(‘II T‘,’[|(|]:|III;
1\‘I JIIIIIIHm.
lt‘ Stalll'lppm

l)(‘\]]lll‘ Il'Ir' lllll’lI'\l nl IlII- IIIIIII'II'IIII' IlII' \l/t ml IlII'
III‘QIIIJIIII‘ l’“ I l|l(l(‘\ am (‘HIHI'IIIJL \ltjfllllll ‘HIII

111$ (IORL'NDUM

NIcl‘l) l'nIIIII‘Il lIIIlllHllllII IIINIn IIII IIIIM‘III iII llII \ItImI}
ml ()1 l)l)|[l\'<| \sz'iI'u \I'QllllIllIIIlll\ lllllll‘lldl\\‘1\lllllllll
«IllllHll'Ill llllll‘ mpplxin'wI-I'IImlIIIII ]TII|~1]I\ \H II ~lIn\\II In
DI KM l)‘. ‘1.\ll(I]|l\t‘t‘}Il'l I11()l llIIlll‘nI \Lllll’l‘

11.7 l)l:\'l‘()MI'I‘E

\lI(LIll Il‘ll17l Illt‘lllllilll'll lum llfi'llll\ll,\ ml III.IIIIIIIIII'.
('N‘xl’llllllll‘» Illlll lI.IIIIl~ ul'IIIlI .III lllllllxl‘l\ III l)!‘ (.1
('(IIIJI‘IIHJE \.IlII<. Inn \xtI: lll |llt‘\lllvl1l\'l.l.ll|‘.l III IlII
MIIIIIIAVIM' .I \.IIIIIIlv lIIIIII II'II‘ \\lll[L' tlw (lIlllli'l'
[ll'[)(l\ll (ll) \ixlmlwr'fx l‘IIII)‘ lzl‘m IIII'IlIc'I’ HIIl'llI um
.Hllll\\l'(l I \ll(l.lll_ lllll. .Illll lwIIIIIl In lu» nl'ImnI IlIm l’
l\'

()IlII'I' tli.IIIIIII.-II l‘HH\ w‘IlIIIII Ill\ l|.l‘»l‘ lII't‘H I‘InII‘Il .1\ ‘ Hll’
Slllllt'Hl\'|l>(‘211;!ll‘11)4|l\ \l‘tlllt'lhtN (l\l'\\lll‘l| in IlII‘ Rilr
[0.14. \‘FLHIIH I: j}, WlIII lI MIIIlIl lu‘ IurI~iIlwIml Ax Immpm-

fill.“ lilI‘mII
Illllh] II'uIIlIl \(‘\l‘llll lmL III IIIIl })|Il(‘ IlllllHl'lllH
ll\<‘ lII] IllJlIIIHlII. \llHHlIl 'lIz' III'I‘(l \II‘IM.

:lmt llLI ll! llIlI'lx' \x’IIl'IIII ll.lI lmu IIIII~ III Ii'Ic- l‘IwI Rl‘It‘I
lll‘ylil\\«3ll‘!~r lllt‘xt' (111' ‘ln Iyuv IlIIII m lII' nl l'lIIllI'llllt
\I;3I'IIlII.IIII~‘.

11,3 GARN [C'l'

H.|(ll\ Innlwn Illlllillfllllll Lilllll'h Illl. IIIlllllllll! III Ilu'
liIIIIIIIIn Ann, :\I| [‘l III (IIJ‘lll’R 11ml: I:.Il u.“ lIIlHIIl l‘lll‘
l‘ll'lj‘twl \]31‘1lllll'll\_ .l\ III-I'lmr l].IlH',‘IIlIt‘lll.l. lnI'III llmII
«um llll‘ filldl’lx‘l|l(‘l(l.\]J.lllll1 ’»,_III‘I~\I‘\ I'IIIIIlI Hl [ll l)ulII\(u
i‘II'u-I

[1.1l GRAPHITE

:\ >1‘]I.II:III' \l’” i‘II (lllllltlFHlIIIl II'IInII II_I\ l'II‘(‘I} 'IHHTI‘I'I ~11
llH'L’l.l]ll|l|<‘llt']]1>\ll< \\I‘\| Ill (ll Dummy \‘fIIu lKl‘\.‘
l‘lll'll,

(I'lUllllllll' qIIL‘Iw \U'II' II‘IIIIIlHl lII IlIIII Ill’llll ln
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5111111111111111111111. 1111115111151-11111311111' 1111111‘ 111‘121111‘11 \\'111'l\'
\\'l]\ [1])[1i'1'111kPH 11\ 1111‘ [\il‘H-VEI 1\Iil)l..\ £11111 (11('l)1[1-L"\‘

1)1‘]1;11‘11111-i11 (Sn-warn “1117111111111111111111141’11111-11111111111-n~
11111111111 111111111 1111111w 1111 until 1‘1'11‘111 i111‘Iilili1JL'1111111 111'
l111'.1111t'111:111111'111'g1';11111111*1;1111-111111'111'1111'\':11 Nyuhin‘in'u)
111111 1111' ;I1l\1‘111 111 11111)]1W1‘11 1141111111111g1 1111511]):11‘11111111é11111
11]);{1111111111‘ 1111111115.1: , 11711111. 1\'1‘\"- 1111111111111: 111‘ [1111' 11111111

141111111ili1 111111 11(18 1‘\11'11111-1| i1» 11'1113'11‘1 111111155 1111- 511111
1111111 11 111 27km: it 11111115 1111‘ k1'1‘1 111 :1 l’ull'Ndhlldll £111
1111111. 111111 \‘1‘1'111;11 11]1!1\'1]1‘\S('S 111‘ 11111 1111111 :11 1111‘
111111'11ins.

(11’:1]1111|1'111*1’111‘111:111114111‘11 11:1111's \1‘\1'1':1l 11111111111‘11L’H in
1,11111111311'1‘ 111111111114 111 111 1111 1111‘ 1‘1’111 111 1111‘ 11111111- 111’
111('(l1111ll 1_'Vl'1111'l('(1 11111141111111Sl"(11li”1/.1:11111\.\('H K131 1'1,‘1,()11]’

1111-1111111 111111111 1111111111111: in 511111111 :li'i'ux .11111 pilling1
111111 11111111111145 11111 111111111111,

.‘\11111111-1"11‘111111111-11111111»111111;1I(,R 21112 1.1511111111151515
11111111s1-11111’.111-111111111111-1111a 1411111111111111111111111111171111 15
1111 111111 ((211.11‘511'1'. 1111014). 1111‘ <;.\11‘111 111111 \111i‘11i1111 in
111111111110 11111111.: 1111‘ #111111" 111111 in 1111- 11111111 111 1111‘ <11l1111-1'Hx1
1(1R 13-1111 [1-1119] 111‘1‘11 111111‘ in\'1‘~.1i1;;111-11. \>\";11111‘111111111111
1111111111‘.111‘;1 ix1'.1$ily11111'Haililv,

11.111 ()RAV'EL

All 1111‘ 11‘11111111111‘x 111'1111- 1711111511 N1;‘ii‘11;1i11;1 11111111» \111111'
Ri1'1‘1's 11;l\'1‘S11)1(1\'1)C(15, 1)1'11\i11in14 811111‘1'1‘N111'1‘1\'1j'1‘1:]':1\‘1'1,

1111‘ main 1'111111111111‘111 111' 1111‘ gram-ls ix 1111 ii'unaxlninml

1111;111/ 51111111 \';1111111>:1‘1111< 1'1';11_{1111‘111<111}1111 1‘111)l)11'-1\1z1']

(11'1'1111111111111115'~ 11114111111 111111 11111111111‘111x11111’. 34111111111111]

111'1‘ 111.‘1'i\'1't1 1111111 1111‘ 1111'11'1111111'111111‘ 111'111‘111'1x. (111111'N1'1j 11111

11x5 ('11\'11\‘ 211:11'sxi1111“ \‘1111‘111111' 141m 1*] is 11\1111:11111‘ in 1111‘

mm) 1111111 1'11111x1's 111' 1111' 1‘i\'1'1>’ 11111111 111'31’1‘1111 1111’

11111111111 1'ix1'111'111111‘111.

11,11 lVIARBLF.

1111'11111'1111311111111‘1 111 11111311181111 Hill (UR L171? H.575) 1\

1111111111911 111' 111111'.\1'l1' ti'yslzlllinv 1111111111, 1111' 1111111116 ]\'

111111 :111111'1 1mm 111111111‘11111111111151111111111 .1111111111x‘1 1111\1'

5111111‘ pun-min] as 11 \11111‘1'1,‘ 1'111‘k 11111111111111, 31111111311111111

.111:11\\1‘\ 11.111' \'1:1 1:11’1‘11 1;11'1'i1:1:l 11111 11] 11111111111111 1111:

11111111111 111 l\11:()V 1’201 1111‘.
willllplt‘N 1111111 1111) _\1111k1'111';1;111’11 111 1111‘ >1111111 11;1\'1' 111:1‘11
11-111-1111111141111111 111 131-111111-1111111111i1i1‘,

11111111151211 is 1111 11111-11 s11"1111‘;1(111111‘1‘§'11511 is 11(11111'1‘111
111:1141111111111‘1 1111111 r11111 1111' 111111'1111‘ 1'111111511x111111‘ i111':11 1111‘

1111151111. 11111111‘1'1'1‘ 111111'1111‘

11111111111151.

()1)

11112 PIIONOLI'I‘E

1’111111111i11‘ 1\ ll\1'(l in ~111111‘ 1111111111131 ~11111 11>
(TV1'1,1111\111\’.111111 111111 (5111111111; 1111' 11111<vn1111<iug 1111*
])11,\'Sll)1111} 1111511111 1113131111111151151111] in 1&1‘111:1. |'1111111*:11'l1
1111’ 1'1‘<11111‘11'< 1111- \111111111111111x: 1111' 1l('\11‘;11111‘ l11\\-i1‘11n
\111i1*ii1~\ 11111111111 131- 1l\'1'111«1111('.

11,153 SILLIMANITE

Silliumniivis1111‘111:11111'1111111111 |)11.'1\(' 111 .1111;1\\i\1' 111111“
1*\|111\1-1111111111'1111111‘1ysnulli111-1111‘111111111(C1’1111v(1111'_];11\<
11‘;11'k;11(1|{ EH} 11.71117.
12‘ 11131-111311 11. {1517111‘111i11 1111* 11111 >11‘ik1) 1111111111 111'1111x 11111;.

1‘111-1-x11m1111-ix \nmll .11111 pining

‘luli 1.111113) 111.1]1111‘11 :1 \11111' 11111111 111 $11111n;111111'-g111*i\~'
\\'i(l1ii1 1111’ D1111 H111 (invixsw 111 1111' \lulu'a :11‘1';11(71R
2117 1.111111.

11,11 SODA

.\l1'(11111‘s 1111)? 1111311111 {1111,71} 7711111111111 111111‘ 1111:11151-5
111' 111114111111 1:1k1' 1111111 1111111111115} :11 3"), 11 :11111 181’ Ht"
[11111154111 111211 in \‘i1‘\\' 1111115 11111111, Luke 111114111111 might
“1111111 \11111111‘ s1111i11111 1111111111:11'1111111111.‘ alllkl 111115111 $111le1.
(11111'1111‘11111111 1111111 1121111 M11241“. 111‘1‘1-\.\i11i111y 111111 1‘nr
\‘1]‘t>111|l(,'1)1111 1'1111s11’l1,-1‘€1li1111\ {111* r111 likriy 111 1|i~111111111111
R1111]1111111111111111'111 .11 111‘1'x1-111.

11.13 SULPHUR

Muwn111111111111111-1111s1111111111 11111111311211“?11111111311111111-
17131 1111'111‘1'111 ()1 Knkwr 1&1111111 in 141111 11111111311_111\1‘1'111u
:11111111 185111211111111:si(11:'111a111111:;1],1]11‘1111_\’:11111511111111“.
(711111) 5111111111‘ ;1>~‘.’1_\\ \‘11111-11 1111111 27:1 111 7111 111:1 1‘1'111
sulphur~ 111111 1111' rmri'xm \11'1‘1- “(1111;111'11 :11 if) 111 111
11111111-\. l\1i11111‘ 111111115 111' sulphur ;11>11 1111111 ;11'11111111
«wrml 111 1111' \‘1'111x1111 Km'mi 111111 1’111111

11,111 VERA-IICULITE

A ~111;111 11>111k1'1 111 \‘1‘1'1'1'111‘111111‘. 11111‘1' hintin'. 111'1'11]'\ in
11111111'14111‘isxl'51111s1'1111111'1'11111'111N11111lx’ Ri\1;-1'((}R [-1815
113115]. 11 islikrly111111'1111'1'11111111111 \1Q11111(.I11(1'11111111111
11>1-11111x‘.
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[2.1 GENERAL DESCRIPTION

I ntrod ucliun

'l‘lit- ;;t-i1t'lit'iiii< it] t-xpluixttinn (ll ”mitt Slit-('1 31:) turmvtl
[lint tll. .l \\‘lt,lt,‘l ['t‘ttitiit.ti\s:iiit't' \IH'\'t‘_\‘ ttut‘tini; ilit‘ :ti't‘;t
l)L'l\\'t'l'H 3t)“ .tnrl .‘KH ’I". (tittl I)" and LPN: Ilit' linllinwlllt."
snnnnni’y ix‘ 21])iilit,‘al)lt‘ Iii [llt‘ \-\l]tJlt‘ (ii'tlic- \1ll"\'("\ tl)l‘_LLI'l‘l‘
Sltt‘t‘ls 27, ‘28. .35 ;tntl 'lht. Sénnpling um; l‘(li|(l|lt It'tl (tin-
i'tn‘t‘t-ntly with tfl‘ttlttilkgll [napping :intl was lin'gt'lv (Ull-
\Il'iliIH‘tl l'ty [lIL' I‘i‘([llll'('lllt‘t][\' nl' illitt (‘Xt‘i‘i‘istx l'litis
sttntpll‘s \\L‘l'l‘(t1ll('('lt‘tltl]l('ll},;ll[llt)l|i{lll)}']ll)1]]t‘1|l‘|%(‘\
t‘ltixivrly‘ tilting:ti‘;t\'t'1'<t‘liiit'xtlit'iiitvtl liy Lgrnltuqit‘nltmr
N'lflf'litlittlh. lillllt‘ m nu sampling \Vm tltllll‘ iii ill't‘llS
[:It‘vtntislt [[l£t|ll)t‘[l by Iltt‘ ( it‘t)l(lL"l("Il Him t'y |)l‘ Ktlnyii llJ'
Ilit' l‘ltixl :\ti'it‘:iii (it‘tilugiml Rt'wt‘i‘n‘t'l'i Unit [lCAURL‘i
\ltm- tlt‘l.lill‘t,l tlm'ripliuns til [l1l‘ mt‘tliutls lt‘tl :tntl [llf‘
I'illlutlillt‘ lzt'liiiitl Ilw ignitlicinit‘ul \IJI \‘t'y t‘.tn lit‘ liinnt'l in .l
wrim‘ (it I.)|)(‘Il lilt' i't'litn'ts cil' zht' ()H‘IM‘iLh l’HmlilHHlH‘
Ditt‘t ltH'HH' ril‘tlit‘ lil‘lllxll (it‘riltiggitnil Hutu-y [tiari‘nt‘i'li' lllt‘
llHTlHlU' til'(it't1lngit‘;il Si’it‘iit't‘Sjit'Ritlguuttg l‘lllln: lll‘rlll);
1982: lfitliljli Sampling \\;i.\ I]l.llill\ mullinul tn imam
llllfll‘l'lillil liy lttMHL‘IIE mt ls'S cil‘tlw \lti/.dll]l)ltilll‘ Hill :incl
“31% \tV H|1i11'>i‘ MW “1t nltlit: 'l't‘i'tiai'v .mtl (..111rlll‘l‘l].|l,\
\iiltgtnir <‘m‘t'i‘.

l\ll1lll*L'll‘l[ll‘Ill .Intinmly lli.]])\ ilHLl sinifli' t'lt‘int‘ni plutx
liitst‘tl (in (l('< llt‘ tli\'i~:in11\ lil [llL' HII'L‘uIII Ht'flllnt’l‘ll (lam sctV
:tll {H l
{llHl (mmlngitnl l)t'|itn'tni<'nt, Nttii'ulii, lJ;iI:i 1mm l)t>ll1

Bllllllllfitilll‘. tun lH'HlNéllllt‘Il lllltlllL:l1|l1(‘ l\lint'.\

sii't‘nm svtlinit‘nt LllHl pun t'ltllil‘lltl'illt' .\lll'\t‘\'>' xtl’t‘ éilMi
llt‘ltl in tiimputt‘r rinululilt' lin‘n’i rlllll Ldll lH‘ mzulr mail
tililt‘ .l.\ prim tint, (lt‘t'lll’ lllLlP\ tmt‘l'im; \[m ilit- £l]'(’?t\Hl‘ n11
nugnrti: l;i])(‘.l[1¢,l llttiipy (llRlx't'llt' lilt‘tllil. :\ll1't:qltt*stslin‘
\Illtl'ttlitlétfilltlllltllit: I]l£t(l('1tllllt'(-Ulllllll>5‘lt)[it‘l'Hl Mint‘x

\linm itntl
Ngtii'nlii. li‘uni wlinm l‘llllllt'r' tlvtuilx ni‘t‘ nl)i;tin;tl;l(u .-‘\ M'l-
illHl (it-tiltitgy. (il‘flltiqlf ill l)t’p2n‘11nt3nL

\‘itjt: tl1;.ti'i;t' will lJK‘ Iiiéltlt' liii‘ illl lilitpx nml (lulu swish

Tlu‘ sample collection programme

’l'mi sampling lllt‘tllfl \M‘i't' unipltiyml in tlu' stint}: I]t))'-
null Nll‘t'dlll xt‘tllllll'nts :intl ptmntrtl lit:;i\‘_\' ntint'ml Hunt-n—
Il'.l[t'\ 'l'lw intt‘nait} ()l. sampling \‘111‘im'l .1tgtjii1'tling tti lllt'
gt‘nltiqy :nltl lllt' tlt‘ig‘i't't' Ell. t‘.\|’nist|t't‘. \‘N’Vll’t'XpllM‘tl .it‘i‘nx-
t)l‘(()l[l[)ll'\ tivnlnqy \‘\l‘1'l,‘Nlll)ll(‘('| It] liiglit‘i' (lt’nsitv l'l)ll('l"
titin tlizm i'tfqitim tit l‘XIt‘Ilfx't‘ supci'lit in] (ll‘[)t)\ll.\, whit h
rct'ci-tl lllllt‘ JIIH‘HIlHH, Figtn‘t‘s tlvtniling Sélillplt‘ t'lCIlh‘lliL‘h
l]£t\t‘ll[Tlf'tTIl‘ilIllllLi‘lI}[lllxtfllltt‘XI(111d[llk‘pilllt‘rntilit'til»
lt't‘lltJll till] lu' M‘l‘n «m tlit‘ Summary _t;(‘(b('llt'llll(':ll :1I’tnn];ll}'
minis liit‘ l’lu'll tit" tlit‘ lliLti' <lt'ijlrt-i- Mlllill‘t'q t'm’npi’isinq [lH‘
\tti'w‘y IIH‘Ll. In gt‘m‘rul tt'rms [llt‘ initially l't‘t‘tlllllllt‘fitlt‘tl
rlt‘nsitirs til'l sumplc‘ [KT -1 to 8 km2 liir nm'mgtl wtlimt‘nts
:lIHl 1 [HT 13 ti: lt>l<m2 lin‘ pun (‘tmt't‘nti‘atcs \Hti't: £H'l]ll'\ 7
(‘ll, ;l11(l (‘MCCL‘tlL‘Ll in I‘t‘gitms tilispr‘t'ial illtL‘I't'hl.

Stream M‘tlll’llf‘HIS wCi'C t'ullm‘tul liy ('timljining' 34ml)
samples from :3 [H [U litiims within a 10m I'mlius (if llll‘
St'lt‘l'lt‘d Kitt‘i tliP numlit'r til [mints varying Etti't‘tn'tling tu

llll‘\\’l(lll1tllll]<'t,l1;llllit'l It iii-t't‘xxuiy ll]l‘.<(‘fl|l1H‘I][\’ \H‘i't‘
(l]l(‘(l lJl'ltlIl lit-int; \l('\('tlill](lll'11‘lHlt'l—i‘§ll11)(j\l])ll£l(-
Iiiin it'ttiint'd tiii' im‘tlwix

llt'.‘i\\' ininm’nl tttl'll (1111;1l \\l,‘]L‘Lil)l.llllL'(l l1\' [.1lx'l1lLi'J
tn '1 "\';l ml nitnt'iiiil hum Illt‘ \£tlll]>l(‘ <itt‘ and pinning at tlit;
lmxt‘ ((lllllL \\lit‘t'<‘ \\'.Ht‘1'\\.|\ .t\.til.1lilt2 (II in [lll' \lllltN
:mtl (it‘nliiuimtl l,)l,']hll'l]lll'l][ llt';|(l[]ll.!ill‘l\' in .\.tirnl1i,

The analytical programme

'l'llt' lim' liutt'tirtli limit [lit‘ sti‘t'Jm >t‘(lll!'1<’nl <.n‘nplv~ \mx
An.ilysml lit UlttllJlt alwripiitvn sin-zii’mtupx, Jlll‘l' (li‘.1t‘\-
titin in lint 1:1 ll}(lit'tt lllttl ll .it itl, tui' ;\L:. lit, (in. ( 311. ha
|,i‘ Mn. .\ln_ _\i‘ H). Hi; .mil /.n. liiititllh Ilii; ttnulutks
“4311' innit-ll Hill in IlH‘ l.!l)ltl.llt‘l'i(‘\ Hl fllt' \llllt“ :1ntl
(ii‘tilctuttiil lh‘lldiinii'm lHH hit .1 I'Hllllllt‘l til'i‘t‘twriix H Llll-
liii‘llmdtt'lV l'n‘t .tim' ntstmxtln i(| \\\ll<ll It) ()('(D\|ll\t'\ ln
tt't‘nniicinitl lilIllllt‘tl illlt'l tippi'li‘llllJll‘lV nnv (llldl’tt‘l' til
[lil‘llil.1liiill’iillt'l'til minn'iltwliml lJt'L’l] ll]tttl‘\\t’tl, 'l‘lit- t'l—
lt.‘tl\t)l ll]l>lll.lll’.1('t)lllllt'lllll‘llnt‘ldlllblltbl[l1t‘l't‘<llll\ill'l‘
(llfitlt‘tlldlt'l',lfi.l]lllllf‘>ll'tll]1(l’ll‘ltvlltbfilllg> lfitttltltl m.tp
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LlJlllllllllHJllIn] lt'iittt ngi'iutlltttxtl itl|l\l[lt‘S :tml httmttit
haliitmintt mav (tlm (unll‘llHlIt‘. ‘l'hi'i-i- 1m!) ('ttlllt‘llll'dli’
m’lttlplt‘5 l1;l\'t‘ high l<‘\‘t'l>‘ til' 1% ;ttti,l Mn HVltlt'S tilting with
Pm, Mn dlltl slightly i‘tthttm'i'il l‘l), 'l‘lim :tlsii cm ui‘ in [litti
lying plain £ll'(‘FH .iml tlI‘L' pi‘ulmhly thv H‘Fllll ril SH (utility
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.lllttlllillV MENULlilll‘ll with .t HlH'rlHl \t‘tllHH‘Itl Mn high i\
titi't'ipitzttiut] tulil ”(lsurlnititL A pan (tillk'L‘lllI'Lllt'

i'unsirlm'i’rl It: l]¢1\l‘JJ \‘ltltll;tt‘tlt'll§l]t.
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(Hill /tt
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(lilt‘lh lN‘fitHxl‘ llll‘ it'luliu'h limh Sr- Htt \‘lllllN ll-l\('
l)l‘('H ll\('(lilf«1lt1l1]<ll(t1llnntilllll‘ill‘g’ll'l'tllIJtllllllllu{Ht't'
'l‘alilv Ht .tml is |lIlI\ (tl liillv multilimnti in ”11* \lllldlltlll.
Htii‘lthwt‘lsiilL li:t_il71\ 7| , i'lt .
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\\lt)< h tttiultt l1.i\‘«' lw‘n

until in 1hr Ann. 411' tt‘tit,
Slit-am \!,'(llll](,‘lll Jllti]tl.llll‘\' _’ ttml l lmw Ill) :iutittr
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:tttiittt.tl\ pinup. \nmnmly ll l1£l\ QIIl'lsM'N Hl Litiitll': (11“ in
IlH'(ll.‘IIII.t§\‘l‘ll;l\l]lj l]h(‘1|l(xl(i ll]l'(‘\l|Hl(l\\\Hlllklltt\\t]1 thi‘
[11.111tlz-t'1l1tmu‘thi‘ Vi \li1l|(l.t](ll\i'tltlItHllttll} \dlllt’N /.H.
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Figure 27 Brn‘t‘hoh‘s in the Sulai Lnikipiu arm:



s'Hlllll‘, |111\\1*\1*1 1hr 1l1111‘1‘ 111111111l1‘1l l'1‘111'11 Minisli‘y 11l
\Muvi‘ l_)1:\'1,'l11111111,‘111 lllL‘s in Will), .11'1‘ lllllll\L‘l\ I11 l'x‘
1'111111111‘11‘.

’I‘hi' 111111-115- 1lllllll1ll l'élllllrlll \éll'lt‘s 1111111 ll-lll111111
s:1111ll17\\1‘sl ill» N\;1l1111‘l|1‘11 111 l1'ss lllllll rilllliiiiii iii [ln‘
north-tum. 'l'hi‘ l11'igl11 c1|ill11' ‘1'1‘s1 l1-\'1'l \111’11111“ \111'i1‘s l1]
ll11' 9111111' U‘I'HL‘l'Lll 1ll11311l1111 l11'l\\.1'1'11 (HF-Hill] .1111l 15011111
:1l111\'1's1';1l1'\1'l[|’11'is‘111\\ :1111l 'l1'111111‘1'h'\" I‘lh‘l ]. 11l1l11‘111uh
ll‘lv' 1111'1's'1111l Kilrisin Hills in 1111‘ 1-\11‘1‘1111~ 11111‘1l171‘11s1 111‘1‘
\\<,'ll-\\11|l']'4‘fl_ II is 1'1111H'11i1'111 1111‘1111si1l1‘1 Il11‘1l11‘1't'11111i11
lili\si1i§;i‘.111hi1' [(IIH's s1'1);11';1l<*l\' 1111' Il11- l1111'1111s1‘s 111'
1l1‘g1‘1‘il1ing‘ Ihv \K'Illt‘l‘ 1‘1-s1111111~s:
l 111 1l11- '1111l11111l§ 11l'1l11‘ l'lnuisu Ng'im Rin'i' Husiii.
lHllIlElHlill) ll11' l’1'1'111‘1'11711i1”1111‘1;1111111'11l1i1' rinks. \\'1111'1'1'1’7
1111111-1111‘111s 1111'1l11: l1,11,;1l S21111l1111'11 11111111l211i1111 :11'1' l.11‘g11l\
1111-1lii‘lhi‘iiigiiiii’i\'1‘1111si1111l1111‘l11‘1s:1111i111111pinqist’ur-
1i1~1| 11111. N11 1l;1111s haw: 1111 llt‘t‘ll 1'1111s111111v1l allimg 11s
l1'11341l17

'l'hrii112-11111l'll11'l‘Lu-niw .\'51‘h'111:111'l11111‘111\\'hi1'l11111‘111w
111Iliis:11'1'11\\:1si111‘l111l1‘1l111:11'11111111‘1‘h1‘11siu'ii1\1‘sli1;11111111
1:1 1l11- \wuvr 1'1As11111'1'rs111‘1l11’ 1‘HIlTi’ l".\\-'1as11 Ng‘ii'ii llns'in
Li]11’l1‘1'1;1l~;1j11 in 1938—11] (Rulu'ris 11111l111l11‘1's, l‘lfi‘ ),

()11 ll11‘ i1111-1‘ll11x1s ['1-\1'11 1111 [lll‘ high gi'zunnl) 1l11‘ 111111'1'
111‘1'111121l1lt- Ullt‘lsH(‘R .1111’l 11111111‘111111; 11‘111‘1111‘1‘ /11111'> 11111\'
11111xi1l1‘ .ulnili‘rs.

ll ,1 supply is 111'1‘1l1'1l 1111‘ 1hr 511‘1J\1\’lng;' st’llll‘llll‘Hl .‘11 ()l
l)11111\’<1 1\'j_l,‘1111, 111'L11' 1111‘ graphing p1'11sp1‘1l, llll‘ 11111s1 lilu-v
ly s11111'1'1- 1'111'k I111 tli'iiik;1l1l:' gi'uuiiilmut‘i' is 1l11' Illlil’l)ll’
i1111111'1li;111*ly 111 [l'11‘1‘1ls'L
'3 ()111h1'l.;1ik111i:1l’l1111'11111l11-R11111111'111i11l1111111li11‘s111'1g
l'111'111111111‘l1‘ liii’ 1l11‘ 1'11111I1i111q i111l11s11)‘, :1111'x1‘1‘ll1‘ni Stilll‘i‘t‘
ml1:1'1111111lw1'111-1‘11\'1-1‘111111l'111l‘1l11'e11‘1‘11, ll111‘1‘l11il1‘s s1'1‘111 111
l]l'fl\l{l(l llll' lll[J\l [I'llillllV Sl][)l)lll'\: \\1lllll' l5 lll'llflllilll‘d

1l11'1111gh 11i111' sysirms 1111111 Ihv \wll l11:11ls 111 with-l)-
Llispixisrd inuks 11ml I1'11111;hs.

\ i1‘lcls I1'11111 iht' R11111111'111i [)l11'11111l111's 1:111 sniut’whzu 111
[l'ir‘ 1‘11s1: llliWL‘Vl‘L lli'islnw 11111] 'l‘1*111pz:1’l1"\' (1964:11'111'1'11'1l
11111 .1 1:1‘111‘1'11l s111'\1'} 11I’ rhc‘ hytlitigvnhigy 11l' 1'1'1111'11l
lAlllx’lPlJ :1111l 111111‘l111l1'1l 1l1;1l ‘111;111_\' limes lllL' |)l'l.‘.\'('l]l
1111111l11'1 111' lHll‘t‘llUlt‘h 1‘1111hl lll‘ 1h’ilh'1l l11'l1n'1‘ (h-pli'limi
wnuhl \‘l’l in‘. l"11|l11wi111; Hylws {Hill} 1l11‘y 1‘1111si1l1‘1‘ 111111
'11l(l Lunl s111'l111'1's‘1 111:11'k1‘1l I11 \\'t‘£llllt‘l'{'kl 7111111'4 11111] liissil
s11ils, ;11'1' Il11~ [11'i111'i11h‘ éltllllll‘l'sj tin’iiiing 1l1i11 s11‘1111l111‘m
lmilic‘s snuclwhht‘tl l11'1\\:'1'11 l'.1\';1s. 1111 ally L1i\111\; llnl‘ 111
springs: liii' 1‘.\‘;1111[1l1" illlHll" lht' ()l lil‘iu |.111s1'1';1 \‘2lll1"\'
\1l11‘11- 1hr .‘s'ukuigi li1l \1111'111111' s]}l‘]]l}_{ 1*1111'1‘g1’s‘ 1111111 1111111
llll,‘ lhlsi,‘ 11l'il1r Middlr Rllllllll‘llll (lmwri'li\1:1s11l\£:11'11k]
[)llilllllllEK‘s‘ :1111l 1hr 8111111121 Mutzir‘ sprung l111'.111'1l :11 lhv
l);11‘11l1l11‘L'lnwi'R11111111'111i1‘l\l_1111111111'1]pl111111vlii1‘s:l1111l1
sili'sni'l‘nls‘u 1'1'l11l1'1lI11111;1i111_j111111 \‘\V£11‘Ill\ll'l‘lltllllgJ l'iNl‘l,

”l'l11- springs su'ping 1111111 1|11‘ [.11w1'1’ emil Nliddli:
Rllllllll‘llll lJlHillllllH'SJ‘ll)JM‘lHl‘lll i1111‘1‘lk111‘111IhiiKii‘iqi
.11'1-11 [)1'11\i1l1':1 ])(‘1'lll£l]]l.‘lll s11111‘1'1- 111 \\;1|(‘]‘ lii l111'l1um;111
1‘1111s'11111p1i1111.

» w'Aad‘s-Ai‘mlzr'

ll lH' giiniiitln .111‘1 1111ll11‘11l1111‘1111is sllglill} s11l1111'. \\lll1
:1 highvr llL1111‘i1l1- [‘111111'111 1l1:111 in 1hr \l;11'111;1111‘1 FI)I'(‘\[
ill‘l‘ii,

'l11 Illi’ s1111th 11l ll11‘ 11111111 11l1111'11111 lhl' Al‘lltllllfillllls l“;1lls
11l1111111l111-s 1111‘ L1 1111111 s11111'1.1: 111 141'1111111,l\\:111:1': Bi‘islmx 51nd
T1'1111M'1l1j\ ll‘illivlji :1s11il11' [his 111 1l11'i1 1111111p1‘1’1111u1l11li1\
and [lit :1l1s1-111 1‘ 111 11111'1'1J1l2111'1l \\'(’2llllfl'l‘(l 711nm,
H11\\'1-\1-1 . 1\l1(111ll ( l‘if17l. 111111‘1l il1111 l1111'1’l111l1‘s 111 llll_‘ 5111*
timn 11311111[1111112111111xyahumm1-11411191111111‘111111 “211111
s11|1|1li1‘s, l’1111'1‘l111lvs 111111 1111‘ Luilxipian 15111111411011 ljdsulls
l1:1\'1- :1ls11 11111‘11 [1111\1'1l ilis;1]1]11111111111_;_ l11'1 g111s1- [lll‘\ inn-l}
1:111) 1111‘ ‘uziit‘i’ 11:111 lcxcl‘.

Mum s111.1|l 1‘;11‘1l1 1l;1111s l1;1\1' l11'1'11 11111s11‘11111'1l :11’111ss'
ll11‘ 1‘l\1'1s 1111 ll'ic Plilll‘ill]. 111'1,1\'11,l1n1;~' 1'1‘s1:1‘\ (1115. which. L-v
1‘1'}11 in ll11-11111'1l1, 1]]‘_\ 1111111111\ (luring prulunqrd 111‘1'i111ls'
11l1l1‘11ugl11.

Swamps SLlLl) as 1111‘ [in usn Numlx s\\ 111111) and [llC Prssi
s\\1111111111*;11'R11111111'111i.l1;1\1-11‘s11ll1-1ll‘i'11111:1111111l1i11111i1111
L11 lIllplfi'l‘lnrilljlr leun :11 [l'iv surlnu- :1111'l 11‘1111‘ip1’121l
1.11‘1111111lwzu1‘1 1l1'11iI1L1uLu 1113111111» 111111111111111‘d 11y l11‘11111l
\1'211'11i11g. 'l‘l111X111-11k s\\:1111111'11\1*1's:1 111ml :11'1*:111l ilill’illlzl
Lll‘Elll'lilgl‘l)1‘1)])11f€£ll\, 11n1l 1|11-i1‘1‘ignii11n pussihilitirs 11711‘1l11-
l’t‘s‘i swniiip \\1-1‘1- tlis1‘11ss1‘1l l1\ Ruln‘i’ls .1111l (illii'z‘s l l‘illu.

131
.‘l l111l11' Rill \‘llll(‘_\‘. 1'11i11l'.1ll and [lit .1\.1il.1l)ilil} 111-1111-
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1118111111 “1111-1 in 1111- rim-1‘s ;1\\'11\' 1111111 l.;1k1r llzu‘inqn
1]1-1*1'1'11s1' Lg't‘lll'l'lillV i11\\'111'(ls 1l11- 11111'1I1.

Hi‘isimx’ :1111l 'l'1>111]11-1‘l1{\‘ (l‘Hi-l‘i pustulzitt-d that.
:1lll1uuul1 1111 ll11: 1131111111 Luikipiai Pluluiu 1h:~ '\\;1!1‘1' 1‘1 sl
l1'\1>l'(li‘z‘liiit'sltiugu‘tls lh1‘ 11111'1l1—1'11sl. 111111l1u1'111111(l\\';1161‘
(liwghul‘grs iii ll'11‘11])1'111sll1"<lll‘t‘t’ll1f1l1. 1:]111' 1111,11;111111:‘ll11u111
liissil \nllms 1111 llll' s11l1-\li1111‘111- suil.111- \\lll(ll is 1il11-1l
wvsiwnrds: such wan-1‘ \wnuld 1‘\'1’nru;1ll\' 1|1‘:1111 111111 Il11-
Rili \v'ullv} 211111“11111111111111 gl'nlllltlfi'dlrl‘I'L‘s1‘l'\'('.\ in 11:11»
[ll‘llléll 11111l1‘1' 111nm likr 1hr l.11l)11i l’l;1i11 11ml Illc'
3110111111» Ronni] Basin.

Rim-1's1l11\\111q11l‘1‘1h1-l,;1il\'i]1i;1F.s1':11'11111<'11t. s111'ligisll11'
()l :‘\l‘11li11,'l aml 1l11- Mukuizui. 11-111] 111 Inst 111111l'11'1l‘tl'1cii‘
s111l.111 \‘1'1111-1‘ i111111's1111'111111'111 l]111l1 Aiillt’s. and also 111111
[hr alluvial mun'vls s1111n 11111’1' they 1l11l111111'l1 1111 1111l1v1'1l1
llllln. 'l'l'11,-1'1:l1111- 1111: g1‘11111’11ilwg111‘1 1311111111111 11l lllL' (illmixil
{0111‘s til 1l11- 9111111111 Finluu'iiu'ul :1111l 1h:- \llilxuluir
‘l':1111;'11ll11‘i Basin should l)1* 1‘1111s‘i1l111'11lil1n Although {I11-
g1'1111111lwnli-1‘ 111 1l11' l.11l111i l’l.‘1i11 is s111111'\\l1;11 snliuv, 1l11-
l’1‘111k1‘1‘11['l‘iggt‘i‘i) Rin‘i'whirh (l1'11ins'[1:11111l1h1-s1'1111l11-1‘n
'l'ug'rn Hills is 11s1‘1l l111' 1111 ii‘i‘igdiimi s1‘l11'1111‘ 11\'1'1‘ [I11-
VVt'sll‘l‘H 111111 111 1hr) 11l11i111

H1‘('{1l [19711) IllilL'L'l 111 Ilu‘ 111111l11'1'11 pau'l 11I'1l11‘ 1'ill 1|1;11
111‘1‘11111111'111 \\'£ll¢‘l' nus il\'.'lll1ll)ll‘ in 1l11' 1'i\'<‘1‘s 111 \gim'unq.
'l'uugulbc-i 11111] in 1111: upper :\111;1_\';1 but 11111 in 1111: lmu‘r
Al11;1§u1l1rlm1 1l11- l.111'l11‘1’i;1 Kusmxu mug-1'. R1'1u1'1'11 Palm
11ml K111‘11si 1111' K01‘1111l |{i\1:1 11111-11 (li‘i1-s up <j'11111plclcly
l11‘l11w ll11- “1111'1‘ l111l1~s :11 lupugh: llllnu 1111l11' \\t's[ Il11'
1‘i\'1*1’ 1‘11111‘s‘1‘ 1-11t in l.;1k1‘ 'l‘iliim. \\'l1i1'l1 1111‘ 111111'l1 111 (hv
\‘1-111‘ is ('1 (l1'\' 11:111.
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