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GEOLOGY 0]“ THE VUl—SOUTH YATTA AREA

l IN'I‘RUIH '(“I’ION

(ll/hum. Hcluccn ,luiy :lml [)L’CL'HIIX'I‘. WW5. :1 gunlugiczll MIMIC) \MM maxi; 01’
nt' 1hr Mm Licwrihul in lhix I‘L'purl. lhc :lrm cumprm-x:

(a) [he rmr‘lhrcns'l arlcr nl' cl‘cc t‘l (N IKCHVJH. (|)I1'cclm':1u‘ u!~ ( nlnmul
\mwy» \hm‘t Nu I‘JH)‘ Imnwlui hy lnngilualcs {N 10' [2. 11ml W UH l'. .md in
luliludm 7‘1 HU’ Sr and * MY ,8,

t/rl'lhc MINIMUM qlml'lcr ul‘ lh‘gn‘r Shccl M) IKL'Hm). (Uirulmulu ul’ (nlxmml
Emu-xx Sim-1 Nu. [ML hmmdul h_\ lungihsdcs 33 MY In. and W UH' i‘,. uml In
Inlilmiw, 1 3W 8. 21ml T (10 X. \wlh mix-minus m lhv \lhl riwr m lhv “CH Ipnrl
‘11 [hr N‘mrlhwwx! quur‘lcr Lll‘ Ih'gl‘vu Shm‘l (i :md In ihc Iwzl I'WUI‘ In [hrs th
(pnr'lx u!‘ {hr Hm‘lh \\L'\1 and nm'lh mlx‘l qlml‘lm‘x nl' Dcyn'c Shvul Ml).

'Ihc :Ir'cu ix approximululy INN} \qlmn- mih-x m lnm‘ (\IL'H!‘ I‘m' cunwnmnc: nl
plmling: lhc lun wclmns «lvxuihul :lhmc :H‘u illuxh'ulcd by \L‘pumk- mupa. ('m- 01’
Ihc \‘Ui JI'CII hul the wound ul’ 1hr \ulllh Y‘IHII unua‘ Iml Ihc Inn :u'mx :u'c uumiduz'cd
tngcthcr \\hcn nucusml'y in Ihc hmly nl' lhu H'pm'l.

With [hv mu'plmn ul’ ('mun lnndx :Ihuul \'nI and ‘1 mmll purl ul 1hr |::H:1
dixmcl. uhiuh nccupicx {hu cwrcmc \Hti‘ALNIL‘I'I] curnm' nl‘ lln- mm. 1hr mm; 1.1%
cnhrch Mlhin Ihc lmundzlrim ul‘ lhc Ruml ‘lxmn Nahum} Park (11.2%). inchnhng
the l\.t\n»|ll311H‘d\ Inllx Kuhn \cglhm n! lhc (iuILHLI rincrfi .md lhv “imlih Yullu
phaluuL

llw/lmz/x n} WWI/mug (/m/ sill/p», Imming lupugmphuuxl mupx Iclk'l‘l‘ilm In t'
,H'CJ .H'L':

\m. 1?. \‘I; \‘n. Lin)“ Intuuum,
Nuil‘uhifilumlmxm \,s\,,H. l:|.(|Ul),ll£li>,

Part «)1 lhv mm m Ihc Vicinity n!‘ ‘wui [x niw L‘U\L‘|(‘(f 1w [‘I'L‘lhmnul'x I’lnlx (Iv-m.“
|‘)(l l‘ I‘M) HI. ‘Illtl I‘M} l\' m] ihv \L'HIL‘ HI |,‘3().(|Ul).

Haw map» I'm llw u'Hlngiml \hcch \wrc pr'cmr‘mf l'mm 1i|l'~tltH3¥'Llplh lukun
under («mlruct NLL ‘1 (Ixcnm and I.’mgunr\ikzn «luring; IQIM'UHI‘V IMF, runlm‘ In“:hy mmhc hung; uhmmvd >11 lhv wulh Hum prchmmzn'y plulx and m 1hr [uni]
I'mm pIm [Azhlc r‘cwclionx m1 II'IgmnumL'lHun] pumlx hk‘kllk‘d Hmr‘ lhc \\‘\‘\IL‘I'|1 I'nul'g'n.
lupngmphig (It‘ldll \\:h lmwd on hAI'nHIcIr‘ic xgmlihvighlx \lzmdnnlf/ml In \mr'wyl.md mulcrtckl {Hr diurnal \;H'i;1lin;1, (icnhwgiczll 1I1l'n1‘mzllmn um plUHL'LI t'cclh ll'um,lnvphnhmr‘nN‘A nu lxmldlmgr thflhlwlrips Illll |1|mluxlzltiulm I'mhtcnl lu mzlp wuh',

H19 gown-:11 \\|H|Nll\ :mal unhmrx I‘cpl‘mchling \‘;1l|U(|\ mvix Hum UH lh:
mxlpx :II'C In wmc Gnu» dillm‘cul Imm lhmc alwmling [he aunts TLH'IHlItM m
m‘tgvhlmmmg; :mum lhlh 41 [Ilc cmlum mnl‘gih ul’ the \'m \hn'l Bax-mun] t'm1W1“ ANN” m 01' (red \nndy mil mvrhmg nlullIIL'I’cnlisnlg-«i Hnwmrm \xxlc'm|UL‘I\\D “In-run m1 lhv :ulimnin}; Midliuhmn \hucl [\fnulcr» I‘M‘H' Lullmnh-m }I\;“\\
:c \hmm umlm‘ Ihc w\llll1\)l \' {Huxumcnl Syxlcm. t‘il:‘r'uhliu‘mlL

-\1 Ilu- willhwwwlcln (mm-r uk‘ lhc \"ui \hccl lhc v, V‘hnl \gw t'x'iwl'nm In nlhglg‘rullglncluw Imr’PhH'uhlml [Jncixxm and giIP‘Hk‘UI'L‘I'nlIx hiuilit' lL-ixxL-x in cquimlwl m
rho \tul Nu; !l\iulilv~32;lr‘m-l yutvixwx) ul' [hv kux‘iguu i\||:'i km-z Hum-rm“ W03).

RL‘K'IL‘HL‘L‘H MI‘ AHIHIH‘ (HI [1 'lrg,



\mul‘u‘h \w an lllc \'m \hccl With [U mukx lulu'llul .\. m1 Ihv K‘wmu 4nd KIHSIM‘
\hu-Ix (IIIL‘I\\t‘\ yumminmg hmnhh'mlc ‘II'U dumlml M I'L‘ umlml \M on lmih Ilu‘
\u: ,md [he K‘hijdllll .uul llum' \lm'lx lml \hsj .lmi \'s_n Pun“ JIM) INTI] Haul
‘mz' 11m;- Iuykx nu lhc \ u: \hcmx

Ill llu' 'MHIh-‘xh'xu'vll ui'mm' mt the Small: YMIJ dwa'l 'ln‘ H‘IIYTIHI 'x\ ml m. II\L
MHH My :Immul llmlrl lhc \\Inlml \1] (m‘clm'hm'nl'guhxc‘rmzmvhas‘rfir
rwunmlrlvx will Mum: mmh‘lmlztv \qllhvtcw ;£1l| 1:1.Imlu \hcvi HM] \cm '.‘i \HIITM'IH
H11» {Mil 01 [hr |;\,1 HHM Jim Jppm!» ~l|| lln‘ guITngwuxl Hmpx \l :hr Hmllm Hm
:\\.:|\h 1‘u,{. “In-w vqmmlurlr H‘k‘].\ JIL' :vlwlul In (1min A1 unmlwmllun n! lht'
\Hnlmlx \gu Ilmmhhun‘w HuwnJlL ‘IIMI \uu ‘\|H.Hl/UVIL'MPJHI‘ l'Hx'hn'» ‘!‘\Z‘
""1=1‘:!"1v\v

(MIIHF‘W/xn‘..JH‘H'x llu- alvlrl‘1\\v\1w'w 111:1 III llh‘ um I\ hxuilh .lx'xxWVhlk’ \M':
[in Hl‘H Mm: :HU H'hux mung» influx-pi) \‘mulv: 1m!x h luxmxul h} ’3l n1

\lwllll‘dml. .xmi lawn: ..ml \m. mm! m Ihc \icimlx n \m Imxnxhap Ih-cn‘ :m- wu' M
‘mmu zuul» llll'. \t'lh' c m-zgmmzmzm v»! L'\:.1ik‘\ \ \lvq‘ IMO nlw mm ,‘luwz
EM' \M'xlr'w \IMPL’H “1 XML“ NM 11.: \IIjJIlll II(|;[\‘_ t lHnlmm'nl ]\“1l|1|q \mmlul \HIH;'
111iw m‘im mm} M \ n: Hui mm lu‘ mwuuhcd {Hm 3‘.) rlu \ w 1 null Mun]
mm- H \ruxw‘ Ihv \ni |I\CI m llUHI .1 pnml «m lln- \m \h'mimm Hun? Alumni nm‘
HMU \‘.l\{ n! \‘

Hip M'Hmmdci n1 lhv \HIHIM'IM purl ml ”It Jim L1H 1w HHKI \.I'\\c1:1\'H[\"\ vnlurul
Imm Ihv '»\\'\l N mg \n» UI \l‘lllLllH ulHum-x [n llu‘ Ix’nml |\1\u \M‘nlm} NHL
l‘ ‘IH Hu- HMHI S‘llt' 11 \v mill] rank Hm 1n klmhxln Ihm ML! \V'Mx: lmlgc
UH Nu" \m H‘wl II‘J {mint \md In \ulm my [lh' (minim {MCI {H m-lcm \ahzlq 11m.
\hm me mn' Imul lnHmn lhv n‘llll FMIIL, n! lhc (mlu‘m vulwmh \I1 “111(t
I.IH\ I.» \nhn (l: mlhw «ml .1 \l\\‘Hll mullw mum um Iniluhlx [mama In Ihv rm
'q .unl ru‘uu iwmvvn |\,l\1‘ HM \n!‘ Unkmg: 1hr \HHLHH Hui \m cull‘mllgw
In my [MIL \m \ImIJmM 1\'\Nr\_ \hww (‘fh‘i lcrl». «M 1‘ HM tj‘Ni [\K’l‘

Hm 1m!“ Lrn 3km ml Iin' um. \H 1:: lu-luu‘n [iu' (mhrn mu‘ [Ht F"\k'lx |~ luv
'umulwlr I! pl!» lw «111mm! M unwm" Ihc (IIIMM m] .x {mun-1v \.H|\;'\\:1\ ‘ll
IALLJIJR I l”\ ulu'rlu- Inlnm r\[cml \m lhv \lnpm (up IYJH: lICJLH I‘.nrlh\\.|n|\
In Ilu' |1\1 H\L‘I mun \\'.11|mm. [ml L‘.1\I\\.Il'd\ In lllL‘ I‘lll hIHx Ilu' itilxl‘llll) ”1
liww Ink» Inuim «km-mix m1 t' Icwl HI lhv (ulun ‘11 lugmi'x l.xH\j duung
m‘l'lmlx HI \pnlc lllk‘ [0l mm hc lltJl‘lU lnr 11mm duh «H' mm “1‘v \IIL‘IH.1||\C|\
vhc :mIIlI cam-In pm ml the .nm |H.l\ lw \‘lllt‘lk‘d 1mm \l nmlwm. an 1l1c \HJW. In

x [mud “high Inllmn llu' llUllh lunk 01‘ Illc (I.l].l|l_1 \m \IJIHI‘IIH‘ JIM! line I‘m hllix.
Hui [hL'l}\\ llL'I\x{\ Hulll] \u-xl In :M- lHI rum. Ipplnvvuulch 11“ Inilm hum
\I‘rnln‘m,

\Iml ul' [hr mrlh Imulx \HIIMH lhc \.lllUlLl' 1’4l Icnm II III Mcd’vm L‘HIILIIIIUH
\mw 11m ml‘u mll‘. hghl littllic umlm xpcul Innil‘ Ihc mulc 11ml I‘nllnux lhv
(whim Inn \HHH\ 1mm 11.1mm! In no» wwml mullwilunk Illlmtmncx. Incllnli'm
(hv \Hmlulu “ml l’umln \Hl:l ”\l ‘Ilhl nu [lnx .mumm ]\ Imhlu In by mlcrlupml
M nvl-crmlul gulllus ‘11c hmn mm» \p;HI lmm lhc 11mm ‘llhl Ilku‘kx mummncd
AINHC [how :n'c nmncmm yluphzml 11;:l cunnccting \wll l'n'qllcnlml uutuing-plurvx
an lhv (whim MMI l|\.l \\Ilh unlcrhnlm JIHI g!|.l/Il]gl EIIL',I\. wmc u! lhcxc .Hc
xlllllclvnlh \\idc Aml \\c|li\\ur'n In pw'mll lhc pusxlgc ul' IIIUI\H»\\‘h|\‘Ik'\ 1q man}
{mkx \\hl|\l Ihc \nmllvl {mm gnc gnuud .ugcm an Inn]

(/mmh um! [kw/mum \l«)\[ nl' lhc arm 1\ lurl nl~ :1 mm] [my] nl' \vIniaII'itl
p14 Illuml \\|1CI\‘ Ihc mcun .mmml mnllnll Is vx Ilmn mum mchm. lung: lacluccn
Ihv ( «nut mum-x .md lhv upldndx nl’ KIIIJI. \lucmkm .md lam, \’ni And 'lxno arc
llh' only 1m» \lulmnx ru‘nl‘dmg mininll IH lhc .ll’k‘d‘ 11ml wmc I‘cplcxcnlnliw ligurcx
I'cuuxlul ‘ll hull} .Hv qlmlcnl helm“,



a.

IHHI l

RUM \il \l \’()I (l \I.¥ 14' S). l<)\t,. LN 34' l-fl) \\[) Tun» (I \l, 2 50‘ 8.,
l,()\(., RX 28' It.)

1] mm raw/"(Ix Hf zln‘ lz'ml ul/I‘n'rul ,\lw‘wu‘n/ngn'u/ lh'IMI/‘IHH'HH

:\\’\l‘ \l ‘l m \1
SI \'I|H\ M 'r'w‘ Number ol'

”Milli! in [1,) I953 l‘)54 [955 '95“ ‘ L ‘DL Yum Rccordul

Vol. LN}? V . I‘HM I I Am I556 2-140 204%“ SI
lsmu. 1528 V , 174* 8-55 15-02 UN? 26

lumpmumrcx ldcgrcux l ) I‘ccm'dul :11 \m during 1"“ \wrc m I'ullmw:

\l " Mum Mczm lligzhcq I mum
‘ L‘m Muwmlm Minimum Mmmmm \Iinimum

7h") 30 5' ()(r‘) ()‘}‘| ‘5']

High mum Icnumngzm'cx .xlui :1 Imx .mum! Luml’all _{[‘\k‘\ |l\l,' mu Ihc plum 1n
.1 huxh \A‘L’CLIHUI] mumpmul ummh vl \pcum nl‘ Jun/u .xml (unmu/I/mm lhc
grnmlh nl [ht lI'CL‘\ |\ gcncmlh gzmrlul 4m! \IUHML m [IMI llu‘} \clLlnm kul 2‘
Ivcl m hmgzlll ()pcavmml Hun/mm .md mrcr' lup/zur/vm \Iuml uhmc the luwl nl' 1hr
xnmllcr' HIUI‘IPII'L‘LN DUNN}! Ami .IIIL‘I‘ Ilu‘ mmx thy «‘alnm‘x .11 MM 41mm, Hmwmm
\hr’nlx 4nd hullmnx—nmlcd phnlx I'L'lu'w llu‘ mmmlnnnux grwn :md hrmul n! 1113
«ml» [he 11min dcnxm “My: lmm pl‘uw In pluc; 1n mmc .H‘uu [luv Ira-xx \CCUIHIJH
\hmh» .‘aml \mmmm linclwlx gmm clmul) umugh 1n ln- .llmml mmmclmh’w.
\\h1|\l H) nihcr hmxlillcx Ihul‘c ,u‘c cuxmwx HI awn LII'AHNI‘HHi \\Hi1 n11!) \guxlcn-d
m Htillflk‘d group» a: max

Hn- urm’wx H! We (-nhm .md hm mum AH' “d In l[;llf;L‘\ n! L1H Inn-x
unmxlingz [n.nmh 01' 2mm .lCJCilh {Hum \uHK/ilI‘D/How: m' the "Incl H‘vc“ ‘IHKI
l’c/1!./4/«/I/(/‘ [c.u'hmg a :ctghl u! 1mm NH :n 1““ lk-M I’MHM ml which HIL‘ ummwmww
1‘ ihydnnnydlxu3:10“ 41011:: Ihu Hu‘l lxmkx.

HxHx m H1; cmum‘ wulhwwxl 01 [in Arm cmm .x |1131|1C| 111ml mt 11mm
HIM a] lhvs pl‘mw JIM HI ywqxmlw lhwr \Inpcx 4n» «lcnwh lwhhrrul‘ul~ 1hr \mlylml
al’ Mull» \llpl'lx a mull mm lm‘uxl mm mujunx-H» gumvlrc u'rcpvrx .llm‘ lh‘x'
‘H(‘.\\(\

l’npu/‘u/mn mm Inn/m Ilu- mllw ympalfilul \\ M'XIIIK'IUL‘ In lllL‘ '\‘[|1!}\\»L\I
uni \n‘xlvm llHtlL‘mx ui' 1M mm, \xhc: (W u up Hu'mm \vllk‘nu'nlw mun In \m
JIM Nxh: vw M filmy n H]; \lguh Lu mlm xthmv 1hr nmmmmfl. i\ umwmmi w!

.l Hnilk‘an ll»: Malia-r mm wl lln- lnm 8.224

Inc mmmmlcr‘ at lhv 4mm I» w.n:zw|n)w1gd rpm ilnm ir lxmlw'. \im mm: m
m]. 1hr nlwu M' llwtlmu ‘klh lul |\Hl\_ mim: ham. Y‘M‘H ,uul am“ hm
Huimlv ”flu/1413’s.;43 liq/mm .HhI HUM/Imus“ xxhn my IIM J“‘\‘\\|l'xl :qu em! ‘1
aim-I ml Imp In mkr 1 \UZnk‘l‘ll‘h' AHHHJ] 1l m :L'mlc. unusnhl'l“ clcflm'fl

A
\

:ml twcmx :n milc u} pnmmlml {'m’u‘nifiac Vin H mm m.- pm: u! \Ll «In-m .«ml
R‘IHL‘,CI~

in All nliu~‘\\lw Mid I'L-y‘nn 11w [H‘vwzlw n] ppm-mind thmmu \\.1c [l1 111C (what
uni gu'mmm'm u'utc' Al \mlm .md lynhluchw nu 3hr \u H\a‘|, MHM'Iw ummuh'mhh'
mxmlw \ ‘1 [aha x.» Hm mm m Ihc [\nu i’mk. Hm“ uz' k'fk‘PhltHl cm {m «cm
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I, «II\ (VIII

IIIU IL'\\ IIL‘LIIIL‘IIIIV \‘IIKUIIIIIL‘IK‘(I IIIII «‘III’ \L‘L'II .IIIII III‘.IIII IIIIIII IIIIII' III IIIIIL‘ \\.III*I
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uIIcxcx IIIIII‘I'IIIIIIIIIII IIII-I‘c :IIIII I‘I‘lIIIIIIIc IIIIII‘slIIIII'x \\I1I{II III‘ IL‘CUI'KICKI III [IIL‘ \III
I'I\‘cr. HI IIIC \II‘xII'I'II IIIIII'gIII III ”N LII'CII: IIIIL'I’ III IIIL' \lIIIIL‘ \I-.II‘ III- \IM‘III \I‘II-ml
IIII\\ in thy \IIII IIIIIII-I, IIIIII III-\I‘I'IIII-II PLII'I III IIII- \':III;I PILIII‘IIII \\IIII'|I III' IIIIIIIIIIIII
I'III‘ .‘I IIIxIIIIII‘c III 29 IIIIIL‘x \UIIIIHMIHIx I'I'IIIII IIII‘ Ix‘Ilnw/I IxI‘III: I‘IIIIII II‘III’I. pp. 3 II.
“CIWCL‘II DcI'I-IIIIII‘I'. I‘IIH. IIIIII \IIIIII'IIIIII‘I. IUIIII III III \IIIII (\IIIIII‘I'I III.IIII' .‘I III‘IIIIIIIII‘.I|
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I:IIL‘I\\C\ III \III I‘I\ IIIIII III :I gIIIIcIIII III‘\I‘IIIIIIIIII III IlII' QII\‘I\\L‘\ III IIIL‘ IIIICIIIII
\III)I||\ .IllI'I' \IIIIIIK‘ IILICI L'IHHI‘IIL'ICd IIH II.I\I‘I\I'\ (.IIII | ‘\\||IICI', III IIII' lung-x
\IIIk'llll RIHU‘x IIIIII‘IIIIII-II I‘IIIIII “\IIIIILI IIIIIIII IIIL‘ Il\'II III :IIIIIIII IIIIIagilIIIII~ I" III I
I-\|I|III'III}4 IIII‘ IIIIII‘I' I'I‘:II'III\ III IIIIN IIIIII: LIIImII I’III‘I III .III IlIlk‘IIIPI III IllxI‘mI‘I'
\IIII'IIII‘I II I'I'JIL‘III'II IIIK‘ VILIIILI HI‘ IIIwIIII'II‘II :IIIII .I l.‘\t‘HIllIIH\ I‘k‘lk‘lk'd IIIII III IIII'
III'xI'I'I III'I'IIII: II‘;IcIIIIIg_ IIIL‘ |;III.I \‘IIIIIII (\IIIIII-I. I‘IIIM,

(III-gm) IIIIIII'III‘II IIII :I \I‘I'IIIIII \I~III III IxI'IIII lII I‘II‘I. .IIIII III L’UIIII‘IIII} \\II|I
I. \IV. IIIIIIIIIII \N, .\l\'(IIC_L'.0I Rum. _IIIII II. | \iIIIw IIIIHIV IIIIIIIL‘I IIIIII'III-\\ III HIL‘
(IIIIIIII ’llII'xI' IIII'iIIIII'II IIIII‘ IIIIIIII IIIU (LIIJIIII IIIIII: \III III IIEIIQII III“. 1‘ IIIIIIIx
\\k'\l IIIIIIIIVWLNI III \IJIIIMII, \ ‘L’UUIHILIICIII .IK’L'IHIIII III IIII- (LIIIIIILI IIIcI \I'I'IIIIII um
IIIIIIIMIII‘II l\\II Imus IIIII‘I‘ ((III'gIIIjI. I‘L‘II II HI. .IIIII \IIIIIIII .IIII'I\\,I|I|\ .I \IIIIIIIIJI}
III IlIc gI‘IIIIIgn III' III\I :\|III1I .IIIIII‘JIIIII .I“ [XIII III ,I IIK'NI‘IIPI \I' uIIIIIIIju III \I'III'I
IKI'I‘IIIxt‘L IVI‘I, [IIC III'I‘IIIIIIIzIIII‘iIIgi IgI'IIIIIuIIxII III.III III {III L’\IK'IIII\ IIII' I)III'IIIIII1
‘lIIIlIIIII'x I'.II III IIII' MINI III IIII- I‘IHIIIIII.!III'\ \IL'II‘IIIIIIICII III IIIIIII IIII‘ \III III-.I IIIIII
IIII‘ I\;l\l}.11ll1 [\iII’lHk‘ III'I':I ISIIIIILI‘I'MIIII. I‘IIIII III ”It" »IIIIIII.

IIlk .IIIII \‘III'IIIIIII II‘HSI .‘IIMI \IIIIIII'II llII‘ _IIIIIIII\IIIIIIIII \\L‘\[t‘III I‘IIIIIIIIIIILL‘\ III
IIIL‘ I)IIIIIIII;I SLIIIlIIIIIw III .I ‘flk‘UlUfJ‘ILIl III.III III IIII' (IIIl\lll] IcIIII III IIII'» IxIw IIII‘
I’I-IIIIII'II‘IzlxxII‘ I'III‘IIIIIIIIIII~ III IIII‘ (IJIIIIIII \ IIII‘I IIII- \IIIIIIII III II‘IIIIIII.II\‘ \IIII‘II‘ IIIIIII
IIIIII‘\ l‘11\1 III' IIII' YIIIlzI PIJICLIII. \IIIL‘I’I'II» III I'IIII IIII' \IIIIIIII’I =~ I'IIIxI'I\ IIIIIdkCIII III ”IV
cmxc'II I‘\III'IIIII\ III IIII‘ |‘I.III'IIII

IIII- gt'UlUé“) III IIII- IIII'II\ .|\IIJIC(‘III III IIIIII (IL‘IIII \I.IIlI III IIII\ II-IIIIII Ix III'xII‘IIII'II
III (II'IIIIIgII'III SIIIWI I'L'IIIIllx III I’_III\III\IIII Il‘II’. \IIIIII \IIIII‘I .IIK‘II IIII IIII' \\\‘\1I.
\IIIIIII‘IN II‘IS‘). MIII (IIIIIIIIII :III-II, IIII IIII- k‘IINII, IIIIII \.III;III\IIII II‘III‘. I\;I~I;I,IIIIrkIII;I\I
IIIIIIII IIII IIII' \I‘IIIIIII

lllw I’HVHIUUR \l’il\

/I'II\/IIII MIMIIII‘I ||II' IIILIIIIM I‘I‘IIIII'» III iIIk' IIII‘II .IIII IIII‘ \IIIIIIIIII\ III I\IIIIIII
IIII‘III II-I-II III IIII- \IIIIIIHII-xl. IlIlll IIII‘ IwLIII-II IIIII\ \I‘l IKI‘I‘I IX’L‘III IIIIII‘I I.‘.‘I"|
IcI‘ :IIIII MLIIIgzI I.‘..I‘II‘I ICCIL \\|II\,'II II‘IC \IILII'PI‘I II‘IIIII III;IIII II'III' IIIIIIII‘I‘II \IllIHI‘IIII
IIIIKI \‘IIII I'IIIIIIIIIII IIII- (‘JI\II‘III lHUIhII:\ III IIII‘ IIIIIII III‘IIIIIIII\ \.II:III.I I71,‘I.\'I II‘I-II IIII-
[HILIILWI IIIIIIII IIII IIIL‘ SIIILIIIII NIIIIILI IIIIgI- III‘» :I IIII'I' IHIIIII III :IIC ~IIIII|IL‘I|‘ IIIIIIIIIIIIII
HI. IIII' \‘III :II’I‘II. IIIC SIII‘IIIIH NIII‘IIII IIIIyI‘ |II.I} IcII.I'\IIII .I II =III|I.I‘ IIHIEI IIII' ( II'IHI'I'IIIIx
IN‘III‘DIIIIII IIII‘IIIIIII/IIII III IIII' \II'III‘IIIII Ill\'.I. IIIIII'I III ‘III IxI‘IIIII IHIIuI‘IIII-IIIII I‘IIIII II III.
:IIIII lH‘HII (“CI :I I'IIIIxIIILII‘zIIIII: II‘Ill'I III I\IIII'_I Ii)I\,III. I‘HI II III. I)|\\'\I III II I;III-I
IIIIIII'I. I‘HN. III: I‘ II'II'III‘II III II \llliIIKL' III\\II IIIgIII \IIIIKLik‘II‘II-\ ( IUILH'I'IIII' ‘IHIIIILI' ZI\
(‘IIKI( IL'l‘IlL'k'l‘lI\I. ”Ulh SIIIIIIIII :IIIII IIIL‘ IIIII\ IIHIIII III \III haw IIII‘I‘III‘IW I‘I'L‘II iU\\\‘Ik'\I
\I‘H'IIII IIIIIIIIII'II‘I III II‘I‘I \IIII’I‘ IIII' IJIII‘ \lk‘HI/UIC.

I\IIII|I III lI‘I‘I‘ (I;I|;III;I II\L‘|I IIIIIII-;III IIIIIIIIIIIIII~ III IIIL' \I'IIIII \.IIIII II'IIIIIII [CHI
lIIIk'IHIII‘IIIIMl‘l‘I IIII |‘|IIIII(‘\|'HH
\II‘IIK‘\ IJI‘IIIIV II\I\\|]\\IIILI\ IIIIIII ;I lII\I‘I III XVIII II'I'I III \\;IIIIIII.I. II: IIIK‘ IIIIIIII \\I‘\I. III
.IIIIIIII .‘.IIIIU II‘I'I IIIIIIII‘III.III-I\ IIIII‘III III IIII‘ I\.I\I‘ \IIII IIIIIIIIII‘IIIII 'l IzIxIIIII‘III III :IIIIIIII
II‘ II‘I‘I IIIII IIIIII' III II S\.| IIIII'I‘IIIIII III*I\\III‘II |\.I\I‘ IIIIII I\I,I II IIII‘ CII\IK'I|I I‘IIII III
IIIL‘ IIIzl‘ImII. I]U\\L‘\L‘l. IIIL‘ \IIIIII‘ III IIIL‘ \lll‘ ILHII IIIIIII‘ I» ~III'I'III'I_ IIIIII II II C\IIII‘III IIIIII
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IIII‘ IIIIIMIIIIIII‘ III'JIIIII-II II. II)\\ZIILI‘I IIII: L‘I‘I III‘ IfiLI, .I! III‘IIIII 3‘ I\‘\‘1 P“ ”IIIV- III“
I‘LIx‘IsIII \JIIIII‘ I‘~. 3.:I'I'IIII'I IIIIH‘. l‘IIIII: IIII IIIIIIIIIIIIIIII III IIIk' IIII|~II‘III;II‘}. IVI‘I‘IUPIIIIII
:IIIII IIIL‘ IIIIIII,3III-II \IHIII III' IIII‘ *.IIIIV\IIIK’I‘IIL’ \[III III \‘I\2‘\‘IIL‘I'. III IIIIIII'I'II I\\‘II\IL III
IIII- IIIIIIIII III kIIIII I‘II‘IIIII-IIMIL I‘I-INI I, II SII-IIII'I'» l‘im‘ I‘- I) IIIIII \UllIII’CJNI
I“«IIIL'I‘|III\U\ II)II\I\IIII. I‘M}. II. 3! IIII\ \IIIILIII’ IILI\ III‘I'II \HHUIJIkKI \IIIII IIII \UII'NIIIKI'IIL‘

III IIII‘CIIIHIIII \III'II‘IIJ‘ III \II.II'II.II'IIII: II‘JIII. It +I \‘IIIII,‘II IIII IIIL' k'II‘III‘III IIII
|.IIIIII‘III; IIIIIICIIII .IIIII III IIlk’ \I‘IIIIII‘II'I IIIIII III III: I\IIII\‘\I,I II II» IIII\ \IIIIII‘III‘ \L‘IIIIIII‘IIIx
IIII‘NL‘I‘IK'LI IIII II IIL'IILIIII‘I IIII- II\I‘II\III;1 IIIIIIa \I‘ :IIIIIIIII' w‘I'IIIIIK’III‘: IIII\\‘ IM‘CII IIIIIIIII
I‘L‘III'IIIII IIIC \IIII.I IIIIIIIIIIIIIL’\_ III“\'II‘\I'| .IIIlI II LI'IIL‘IIIIII‘II III IIIt \IIII‘III‘II". \IIIIIII-
\\:III IIIk‘ SlII‘I \IIIICL‘IIL \UIIIIL'L,‘ III IIIII'III LI‘IIIILII I\I‘III; k'IlII LII II IwIIII I‘III IxIxul IIIII\ IIII
IIIIIVIIIII‘IIIIIIII‘JI IIIIII IH'UII‘IEIILII \IIIIIIIIIII\ IIII' Imw III IIII‘ \ IIIII IIIIIIIIIIIIII: III'xII‘IIII»
IIIIIIIHI III :I L'IIIIIIIIIIII II"\'I‘I \\IIII IIII‘ \IIIIUHIIIIIII‘." I‘IIIITI‘I III III( k'IINI. i'.I\IIIL', In; In LI
IIIIIIIQIIII'IIIII: IL‘HIIIII‘ III.II I: IIIKII'I‘IIIII'JIIII I‘}. IIIIIII‘ZIIINIIII \xIIII IIII‘ I‘IIIII UN'IIPIIIL'IIIx
III IIII I‘IIIII‘x III IIIL‘ IIII‘I\ IIIIIIIL‘I III IIIII \\L'\I, IIII I'\II'I III III IIII‘ \IIIIIIII III ]\II\U,
III III‘\‘ \\IIII'I\ IIpIIIIIIII IIIIsII IIIIIIII IIlII'IIIt‘. IIIC \IIIIII'III‘ IIIIII I‘.II‘|\ ’IIIIIIIIII‘ \xm
I‘\IIIL‘II|I\ gII'I‘ulI‘I II] [III' \\I‘\II‘III ILIII I‘I IIII* JIIL'III

‘\IISIII IIIIIII IIII’ IIII IIIII\ I!I IIIII \IIIIIIIKH‘xl II‘III I!II_ IIIII I‘IIIK'III. I‘II' IIIL'I
I'IIIIIIIKIx III IIII III IlL‘IIII\ IIIIIIIIIIIIIIIQ IIIIIIIM III IIIL' \IIImI «III I‘IIIIxII‘I :III LIIIILIII‘III III
IIIIIIII III IIIl III‘I IIIIII' IIII' ]‘II,I|I|\ IINIIAII ‘III IK‘IIIK’\\‘III .III IIIII I'C'i‘I‘Z‘IIIIII IIIIII‘III'.
IIII~.\IIII\ III III'IIII'I I’IIIH,‘L'|IC II‘IrI' i(}I\\IIIII. I‘HI, [I III IlII|,I \\IIIIII II.I‘\ ‘nII‘NK'IIlIL'IIIM
I‘L'L‘II 'xL‘HIIIIIIII‘II |I_\‘ II\I’I III'mIIIII, II In, \l‘I.k‘IIlIL"I \IIII: II‘H’ IIII! IK'TIIII‘} I‘!H‘\.‘\I|I
«.IIIIXII‘I' II'I'IIgiIII/I‘II \\IIIL'I\‘ Ii] IIIIII'II IIi I2I\III:I IxI'II\: .‘IILI III‘ji‘IIIIIIIIIIILL III: II‘IIII“

II'II' III/III I‘IIIII‘IIII IIII,’ ‘IXIIII IIIIIII‘IIII IIIII‘IIIIIH IIIC III.IIII \I-IIIIII:I.'II. III III
I \\|III’II IIII' (IIIIIIIIII IIIII [Ix IIII‘III.IIII'\ IIII' \IIIIIIIIII' I:;I! I’IIIII|,I '\IIII I!,|\I'

III‘mI‘I‘IL'II IIII‘ (‘IIII IL‘IIIIIH ‘wIII‘I‘II‘I‘ III II II_IVIII III I‘\I‘I I‘M‘ II'I'III‘I‘II II‘I‘I IE! IIII\

\IIIIIII I‘

II*I;IIIII IIII~ IL“‘II\I||III \HII\ .III IIIIII III|'I ‘~III'I3II\ II.I‘\ \IIIII'IIIIII! IIII‘ I’IIIII‘II‘IIIIL'
IIII:I:IIIIIIIIIIIII I'III‘II‘~, L'\III'I\III‘.L III‘n III IIxI\I.IIII LIII‘I‘I‘I III'I'III‘I‘II IIII‘ \IIIII'Ix I\IIII'II IIII\I‘
IIuIIIII|\ iII'I'II I‘II‘III'II III IIII’ “II‘IIL‘I IIII‘II‘II‘LI‘\ III IIII‘ ‘IIICIJIIII‘IIIIIIIt \I'II&‘\

IIIL‘ \\I(‘\?III‘II IIIII \IilIIIIIII III IIII‘ \JIIII I‘IJIIIIII IIIIII/IIII II

II.II II IlIIILIIII IIII‘ IIIIII‘II IIlt 1'_I‘II III IxI‘uII II'IIIII‘ IIII<II\ IIIII ~.
II‘I'I}',III I‘I‘ IIIIII!,III\ II‘I'I IIIIIIH, L'\I‘\'II\II‘II' I:.IIII III I)II;I2,I \IM‘II I\'II \IIt'IIIII III
III‘I‘ (IIIILIIIJ \iIII-.“I‘ .‘II IIrllgzllIIIII' IN N I III: III.‘ I\III“I' II‘I III|~ II“»I.‘\‘I II ‘~L'I\I\IIII
I~\I'I'I-II~. IIIIVI‘ IIIIII‘\ ll‘I \\I\IIII IIII' III.III:III mum II» II\I-III‘III'I III II IIIIII III (III-“III
IIIIIIIIHIIIII I‘IIIIIIIIIIIII“ \IIIIII' "‘ III III III! III IIIII‘IIIIIM. IIIIIIII!‘ ‘I II"‘\"IIII \IlI‘IIIII‘II
III III(‘ \I‘I‘I'IIVIIIDIII‘III’. lIIIL'I‘I*II,‘\ IIIIII II INCIIII“. IIII‘ III\II :IIII IIIIIIII .I \,I'IIII.II I'IIII
,II IIII' \IIIIIIIIII III "III‘III I"~I.|I|V|III'III\ I‘Il IIIIIII IIII‘ I'mI'III :IIIII '\\I‘xILI|| \IIIIII III II
III‘IIUlII, IIII' L‘NLIIPIIICIII‘I \II‘I‘I‘ III III‘I‘III KI‘I III“'I\‘I‘\ II'III .III IlIIIIII IIIJIIIIVII \IIIII
IIIIIIIIIIIIII' IIIIII-I, IIIL‘IIIIIIIIE' IIIIII'IIII [HIKIIIIIIIII' III.!I‘ III‘I .II‘I'IIu IIII: I!!\.‘ IIIIIII'I IIIIIII

IIIII‘III'IIIIIII, ~IIIII », IIIIIIIII‘I‘ I'(IL',C\ III IIII' III\II IIIIIIIIIII \ \I,‘III,'\ III kIl'IIIII'IIIII'I‘:
II\\'II\IUIIII| I;I\.I I‘IIIIIII‘II ()lIIIII‘IN (I’IIII' II I ig, |I k'IIIIIIIUIK'II/“ IIiI' \\I'»IJI‘II ,IIIII ‘II‘IIIIII'III
IlIL'I‘ III' IIII' I‘~.I'.II|IIIII'III \IIIII'II‘ II IIIIN III‘I‘I: II‘.I_‘I\I‘I‘ I‘jI IIIIIIIII‘IIw, III II” \jII‘ AMI
IIIII.III‘I IIII‘ \‘.I“\IL‘I‘|I \\‘LII|III III IIIL I'IIIIIIIII: IIIIII. \\.I "III Ix I'.IIIIIIIIIIIII\:

IJIIIIUIIHII \IIIIII' III IIII‘ I‘IIIII.I}IIII‘III- III III cIig'Ix III .II III. .II \IL‘CI'I‘ III\'\ [MI I“

III’I-III'II IIII IIIII \\iIIIII III IIII' I‘I'IIIII‘IIII. III lIII ‘VIHIIIII III‘\\C‘\I,‘I III IIIIII‘IIIQIIEIII IIIIII
MIIIII-II Ilk‘ill IIIIIHIIIK |;I||\_ IIII,‘IL' :II'I‘ \I'II‘I'III gap» III IIII ILIIIIIIII \\I:II‘II IIII‘. III-I-II
IIIIIIxL'Il IIIIII II \I:III'I, III III! IIIIIIII‘II IIIIIII \VIIIIIIIIK'II III, IIIIIIII\\ \IIIIL'\.\ IIiL \IIIIIIIIII‘I III
IIII' (\I‘IIIIIIIII‘III‘x IH‘CIIIIIII‘IIII“; IIII' \III. and (IIIIIIIII' \zzIII‘I: u!.II‘-I‘§ \I)II]\ IVIIII IWI ”Imu-
[I\I'I II‘II‘I' IIIII~II IIIIIIIIIIIIII: Illk‘ IIIIIIIIIIII IIIIII I‘II\II'|II \IIII\ III IIII' IIIIIIIIIIII \I-IIIm” MIMI.
IIIII III'I IIIIIIVI“ IIIIIIII IIIM‘I IIIIII ('II‘II III iIII' \IIII-m :zg‘ IIII'I IIIg [||I|\_‘I] IUIHH-II m
III‘IILIII.

III/IHHII‘I‘H’ IIIIII I’II\‘IIIII'Iw/I/III'III‘ l'I‘II/IIIIIIII IIIL‘ \IIII. l\.I\I) II’IIIII- |\. Hg j,

and (IIIIIIIIII .II'I- IIII- IIIIl III-I‘I‘IIIIIJI I'I\C|\ III \IIIIIII>L‘.I\IL‘I'II lxI'IIII .IIIIII'I II‘IIIII ;I II:\\I



\Iruniis likc llIL‘ .\lWIlL‘lIlI zil Ilic L'Ulhl, ‘llic direction of Him of Ilic [mm and (lzilzinii
l\ rniighly pcrlwiinliunliir In llIL‘ rcgzinnzil \Irilw Iil‘ Ilu- iiiclxniiurpliic :iiiil wIlniicnIaii
“3(l over \\lIlL‘lI Ilicy IIIHN I‘I‘tiiii llIL‘ region llli Kiliiimninrn lll\\.Il'Ll\ llIL‘ mural. 'llic
x\Ilii ix :i xiilm‘qiicnl xIrI-zim \VlllI licml \\.i1i‘r\ on Ilic lll\il\ nuir l\.1'|'I\l‘l Iinni \\lIk‘I'L‘
ilx L‘Ulll'\C lullmw clam-1y lllL' rugii‘nnl i‘ilxc ol' lllC l{.i\-ciiii'iil Sixlcni lkl 'lxnni. :i
Ilislziiiu- Iil' zilmiII ISII IIIllk‘\. llIU ll\[li \VlIIClI Ilrin‘x UIII l‘x‘l\\k\‘ll i'.iiii_\ \Cil\illl\.
ciilcrx llII‘ l'L‘Il iii llIL‘ llIllllI*\‘\C\l :iml I‘iuiii iimi‘ \‘i'nIliniii l'ullmu iIlI CihlL‘ll} L‘iiiirw
nnIil iI pclcrx‘ UIll iii llIC :II'lkl plniiiliniils Imumlx Ilic limcr llIlliII \1 \\illllillll iI
L‘lILIIIgC\ «lii'u'linii lliimigli :iliiiml ii rigliI-Jiiglv in in cllmn MI k'illllkllk' lill’lll \\ll|\'lI
llIL‘ I'uiinci‘ CUIII'M‘ nl‘ llIL‘ Il\‘CI‘ (\lL‘llllL'Il mniliiuirilx claim-l} Inllmxinu ilic cinivrii
Iiml n1 llll‘ Ynllii lfilillL‘Jlli llIL‘ I’nriii nl lllk‘ l‘l'HllLl :ilminlnnu-Il \.Illk‘\ \Illl lu- k'lk‘Illl\
\L'Cll lK‘l\\L‘L‘II Klll\;l (ind lllL‘ I‘lLllL‘lIlL :niil liI‘UIII IlIL'I'L‘ uni lic I'nllmwil Iimgirila lllL‘
\lnpczi gap Mr :1 Ill\ll|llL‘L‘ Ill nppi‘iiviiinivli‘ HI IIIllL‘\, lliv hurl u! Ilic li\ii llL‘ill lllk‘
Wiilliniii cllnm Ill uiplliir‘ \liiiiilx :iI IIITII In" \\liil\I [llC old liwr ;1llII\imn |\
picwi‘uml .it :i llL‘ljllIl nl l.i\‘(ili I‘m-I nmr l\l.1\.'|_ I'i'Iiiii \\llL‘l'L‘ Ilic .ilxiiiIliiiicIl \.i|li-\
Il£'\\'k'lltl\ In .ilmiil |,~J.III| lm-I .ll [lil‘ l\l(\p(‘il §11Il‘. lI pixiilicnl nl' LII‘I‘I'\I\lIIIZIlL‘l\ H lq
[inrr llIllk'. I'niiipniiin: \\l|l| Ilii' iiiuaciil urgiilicnl nl Ilic [Illl'lil \\liir?i lwIiwun l\.|\.I|
.inIl \nlm I\. .‘ilmnl li lL‘t‘l llL‘l IIlllk‘

RI-I‘iijjnilivii Ill \Ull‘llllt‘ ul' lllI‘ liim-i li\;i mi‘lninx llIL‘ lL‘lliiIll\.ll‘l\ lulu: IlllLl
nni‘rim‘ llIIlIII I’ll Iic \nIIii plnlciiii. :iiiIl k‘llill‘lk‘N iin iiiIci‘pi'ciiiii nl’ ialliwciii-
n'i‘nxinii L'\L'lll\ in Ill|\ i'I-gzinii Il n1. 3|, llir'x inc runxiilviml In lliI\\' liI'I-n il\ Iiillmn;

lii’llll Iln~ \limrunc iiL‘IiiiIl lii;:|i|\ lllilllll‘; plIIIIIIIlIllL' lll\I! um mlriiilm l'iniii .l
llllllll‘L‘l Illi \‘CllllL\ III llIL‘ l‘.1\l nl Ilii- ii'niiin :iinl llll\\('ll mri Ilic iiiv
\linu'iiu xiii'liiiu‘. llk‘ llimx licing uiiiirnllul |i\ prc L‘\l\l2l11_’ \iil vi ~.

I/iINIilixmliiL'iiI Ili.iili.ii{i' «II-\ciipilig iii Ilic I‘llllll nil lliv ll‘hx‘lllk'lll SMIL‘HI lllklk'l’x“
lIIILl 'nL‘IWL‘L‘ii lliL‘iii illHl Ilik‘ l:i\;|x pinyicwlu‘li, lL‘Illlk'k‘Il lllk' l;i\i’1 JIH‘ZI .Ill‘l
lImI-iul lllL' IllL'lJllliillllIIt [Illlilllkl‘x llI‘lIll Ill lllk‘ \iwl Iiivi'culul M ii lilcilqi
mic Iliqiii llliil iii lllk' k'il‘l Ilniiiii: Ilic lili‘ lI’llllIl'Ii ii\ I\ aliiii‘vr In {in-
IL‘l~1ll"ll\llll‘ «il IliI‘ \Ill‘ \llIlL‘k‘lM‘ inil L'lltl’llk‘l'llJlW \lll'lL‘N, .IllIl \\.I\ xiilliu ‘II[
In iIIII\.iII .I llll In lllL' \IIlI \llIH'L'llI miliiu‘

Iiilh‘ (xiii il’lL‘hlUt‘L‘lli‘ lllllk" lllk' \IIilzIm HI Ilir iiiiiiiinmliiI' im‘lxx l‘ilIl lwvii
rI‘IlIiuul \wll lwluw lllL' lcn'l .il Iliv \iiilii |Ill\1lli‘lllx \‘~lll\ll \lIHlIl IN {LI-
\\lIl\'l\lli‘Il licInu-ii mi: I‘II|.Ill\'l LtlllM‘qL‘lll \Iimii‘x. Ilii‘ \lllI IIll'nl llli' l’\,I
lllL‘ l‘i'il «ll Iliv (lillllllil iin‘r um iii‘nlxilih limu il
i'iiiililiiigi lillVIIl.IHI‘\ Ill Iliu lHllllL‘l In III\|\\‘ lllk' \n‘lJllk‘lll

:Ii Ili.i( ii! Iliv ll\.é,
l .i\i IIiiilLL‘II iII'iIl

\‘\(‘Illliilll\ In l‘lk'.ll\ llIlIIllLIlI Ilic ‘I‘l.llk'.lxl .irul IIIIiIiIi-i‘ [lIL’ Imiii ll\: \=i lllk'
\lIipI‘.i imp

Iii’i \\ :i JmiilI «il «‘«iiiIiiiiiiiig~ Iiiilill Ill I‘iill lll \L‘il lcwl .l Iiilxiliim «\l Ilic l,i:i:i
(iipliii‘cil IliI- llll\llllk‘ li\.ii lI‘;I\l|ll' Illl .il\.iiiil.iiml \Illiw I.» lllL‘ L'II\l ml llli'
\':iII.i \xnlcixlinl \\ll“\ll l\\ mm \‘ul‘n lkIllIIifll EI‘ I :iiim'ui li:\ii xlliit lllh
\CL'UllLl I'Liiiliiiu uli Iliu ll\\I l‘iii\\.ll‘l\ iii-I irrml iliiri'i}! mic Iii iliv l’li‘l\l<I\k‘IlC
lllll\lill iii‘riiiilx

RCL'CIIl Ill\‘\CCllHll all lllx' lixii llll\ \‘LllIIL‘Ll lllx' I‘Ik‘\\‘lll ll\L‘I liul :11 \‘MiIlinni Iii ii
lvwl \Illllk' lllll l'rcl lu'lnw Ili.ii nl‘ iI~ iilximlnnml mililw lll Ilic \iuinili ml l\!,i\iii Ii'nl
illk‘ k‘il\lL‘lIl I‘xiiiriinia‘nla Iil' Ilic Ynilii I‘liilL‘illl llklllll iil \\.iIli«viii .Iiy in \‘iiiinuiiii'nu‘
L'Ull‘wplclllilhl) liiulicr Ilinn Ilinw In lllC \Ulllll \iniiliiila Iliv liulx i‘l liizili Ilii- \Ilii
illltl (lillilllil l|.I\l‘ l‘kl'll l|I\\I‘IL‘Il \\I'll lwlim [llt‘ .ilxiniliiiiiil li'\\\'I miniw ul' Ilii- ll\Z!

lu \lllllllILlf’l/L‘. IlIL‘ prcxciii L‘lllliVIIN Inriii Ul illk' anIiIli Yunn plilcini Ex I. Il‘lL'Ll
lL'\lll| (‘l I-iiwiiiii pinu'swx largely gyin‘iiiul l\_\ llllk‘lllJllllg |'l\r‘l .I\'lli‘|l in iii-iilngurxil
l7k‘lltlkl\ \\llk‘l| iiiiiilnll .lllkl IIIII iill' \wic sumIcr lllllll Ilim inc Iml.i_\
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Migmulilm. gulcixxcx. ginninlilvx~ sclnxh MM U'}\LIHIHL‘ [muwlunn'x ml Iln‘ |€.<\;‘Incnl
\yxlcm unmpnw I’nllgghh' HH'CL"L{HEH1L'I\ .21' the {min HIMlL‘!|\H'H' llu ‘u'm‘ In llh' mxl

L‘UllglkHllL‘lkllk‘N :nknm'x MIMI 341m n1 [my-c1 (‘n'lmmlwnua m IK‘I'HII‘IH ‘En :Hc Mll’lcd
.LJZIIH‘»! lllc Huwmcm M‘alvm. Illcw \ullmnwlx Alt gull ml :ln HIIHIIMJ \HHIHUHVx
un‘rrhlml \t lln' karma Splwx: Hf \MIHI ,md ( cmml \Ia'mm \u'lh u! My (HIJIIM
raw 1411 almml umlxmmllx {MHHV nmuup m PMTLXHI plmlmlllk. \wct‘mwu «ml
All lk‘cl llnyk. [\l IIIIL‘HH'UIIIIJII“\ nu ilu HULHHHIDIIEJ Iw'l,» \L‘H 1hr prawn
lumh mi [11c plum“: llw Law umlymp I‘Imuh'lh In mm m1 .Hm n1 Mam H “(UMH'V
Huh-x \ahrlr Hum‘ .H'v mnm‘mm phmmlm' 1‘1llfl‘». mm! xlt'l‘uildk‘J gang» m ‘1 \‘millmml
lin'hl u] xwmum-uun lam, Km,- ni'mflmu' xljflw I«H,‘l\\ of puxlilxulwn my Mr IUMMI
:HHmn lmm I’um‘mvnl \wM-m li Unzmm \li\l<)Ht'\. MUM Hum \H‘LVCIIILMKI l
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1‘111111111‘ 11111111 111‘1‘111'x 1:1 11‘11scx wins 1111] «11'111111111‘ 111 1111- 111111111i1'111111' 111 1111111sr1|11
111111w1-x 11111| 1:11111111111'x‘ :1111I 1x 11.111111 tl1\11|‘f!111\111.‘11 [11 11\ 1111111 \‘1‘111111141‘1'1‘11 111111111:
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15 \1‘1311 111 11111111111 111111 11111111111111 '111111.‘1«.11111111‘ 11113111» 111111- 1111111 551111111 111111111‘11‘\\ 111
1111111 1111111 1111111x11111 111111 11111111/,



] S

Hnmc \Nlnlh cx‘Iinmlcd \ulumclrlc mndcx uI' \umc n! [hr y.x|y~\||ic.ntv ltu‘RH :m-
‘m tn\\\:

{5 ”\I (W, ‘1] (W MI; (b; LUV?

I’m (‘1 H: I'M «cm I" fry/)1 l‘u‘ x 1‘!!!
Quartz . ‘ Q Ii
lt‘lspul‘ ‘ (w H! i;
l’} mwnc H li \ It! .\'
Wolluslmnlv ‘ . (xi
(L‘u'ncl .‘ . I\ § H) HI
\‘plwnc .. . l 5 l
lipidulc V N()
Scnpnlilc ‘ ‘7 ‘
Amulc . .‘
Hnrnhlcndv <
Iron arc . 7 ‘~

Hm M)! \\‘n|luxlumlc gzncfxx. I’Lemlza \Hiu R.. :1; long. ‘H ! l‘
“‘1 ‘H l’pldnlc grmmlllx'. HH'L‘C IIIIIC\ l'. 01 lwzlny
hiu H0 (ulr'Hulwiinpxitlc pumllliln', \llmlulu l{,_ ‘11 lung: :5 4.‘ I
(m MW (mum-I dinpxidc pm‘ixx. (“Hula R . 111 lung: V’h 1h l‘

x/nl'wf/In ”In! Sum [n I'M/1 lx’m/n

Hug)» hmlnu gun-BMW. Illn'rgrnlnvd pmullmlrx. :md lhm [i\\||L‘ whlxtx dam-«1 [mm
1hr mvmmm‘plnxm 01' mailing-90m \cdmu‘mh lrc 11ml «lwpfznml m Ilw ("q‘Hi p.11HIV 1hr .lH‘l! pullimm‘l‘x m 11ml [Villl n1 1hr (llll‘lfl‘t \.1H\'x .I 1y\\ ‘mhw \w‘: «I \q
mclx, WIH'l'a‘ [he Hwhmmphmmi rm‘kx ml the Hzm‘nwm \§\i\‘\{) MW Inn «M». wHyhlx ammonia-1mm .‘t pnwmn 4 I‘cmth \Imlxlulm .(3‘i‘1‘LHAHL'x‘ In [hr \‘ml: M
[NIH at m .mzl Almxll Ilrguml'x ldlh umluuhlul .U‘Lf‘lflflxmhw \wlrrwnlx :IL' lmx “ml"w'g'm/ul \miny‘, to pmwrhll ImL-i'n.|1I/.m.w, hm 1n llu‘ wwl Hvu l‘»l\t‘ ihcn‘ .uv
Hmm‘l‘nnx HIM nl' gmwxxm uvnmmmg msm‘t .tuxplulu. 1m! liEcHggu‘imq pulpmr‘uhlnxh. uhn‘h wpltwm 1mm of .‘1 ‘L'Ililllll/Ui Hg] Mamm FMIHHHUH,

(imrww/Ilr‘nun I’um syru'uw‘x rl'h/ (/l‘r/HllfihK Humc Hh'lmix‘ Lilli'kw’nlfllflk'd hmmu
“\Nllk‘ gun-ixwx umlnimng \‘mhlc gul'nch H'w ;1I‘.HNMI[U\,U«J Lu‘:lcr.¢l[\ lazmm m Lmlum
JIHI l0\\1l\‘§l|L‘, 1:111 .xlw umlmn ulwml‘ml yum-1» \;f\L'\'JII!L'11\(>‘ ‘ * Mn! (0 lth 1mm
lu‘luvm [Khmgzvllll ltllkl Hulm inc Hpxl {TUI'LNCIH‘HHxN u? 1hr | :mm‘lllcmm 1mmunp‘mxcx, [hm usnlcmp In {NH [mm nl' m (”MIN \AIHU). In Illm \cclinn :hm :IH' awn
Ir. cumuin quarl/ :md li-ixpxu m muulllm lnlm \t lilu'r'ull} LINIIhHiud lwmlllu uml
wuixc pink gulllvl. '[hc bulk 01 my Ic spur lw 4:“!u mlh \HIMMILLH 1101‘:t m
ulrgnglnxv Spwlllu'll (m \IH» 1mm [Inc \MML'IH \Luwx ml \zmh. run Hnlm [mill] ml
\I‘nhzm‘lu‘ |\ INDIVM‘HLIIHL‘ ml {hc uum‘UIcI'mix gmmihlux. .1 M “HM". IUJI‘JIUI mni
]‘IN\ m uwlum‘, \IMHHH‘: :1: Hum wclmn 4n mgu‘ :1 2min 'wm‘ d} (imgw .md JHWHL‘
mllguuluw lnnIn-I' \t mlhm'law .mJ ‘1 1c“ \hrulx HIV hmlllu ,md «um-In] pink
:g‘u'nclx, \[M'CHHL‘II (1U $7 l'mm nnc unit \\\‘\1 ml 1m |\H.1 \111. (“gum-m4; u
VIL‘hl) gunnulnt‘vmm. JHd cnnlmm Imllv hmmc,

V UM! \UI'.

MHHimH/h l'unrqm'lur» \mmnilc \MI» I‘II'L'M Ul‘\\‘l'\x‘tl II: lhy pvhln‘ mwmum
hut m'plnx m milk: and 1x punk-Mb AL'L‘UIHPJHILKI l\\ yu‘ncl. lnr pmmplc m \t'L‘iIHL‘II(A H“) lmm HIH' AIILI ;| Imll' mllcx \H‘\E ml Swim Ruck: llm xx ~1 mm m‘ll
hlUllIlL‘ gnaw L'Ulll.11[1lllj_[ large Imirhmmn ‘3:'_»H|H'I\ .md Hluilhpunnnx my“

JUIILHL‘U
mi N: lmmmlv

in Hm~ |U|I.11IHH Mum» l1lllHH\L‘k‘I|UHIl 1x \(‘L‘ll 1n gumm HLHHJ}. «>1 t|HHI/ Ami \mdmmc
Hill] gLH‘HL‘h LHILI IL‘llL‘d I]!L1>.\C\ HIV HI‘I'UIilL‘ Hx‘udl‘x‘x .H'Iklllg'ctl Hi \IIL‘Jlx hulh m [hp
lk>li41iw|1 and alumni lhv pvnpllcm u! gunncls H u. R (NJ,



Ifi

(a) (b) (L)

Hg. 3 ”innings of [hill sections 0| inch-mmplum-(I wtlinn-nlmw I'm-ks Irmn lhc \ui—
\(iulll \ullu tin-n:

In) ()phiculcitc. from lllc Mlmloln riu-r. Spu‘imcn (i5 376. ()rllinnr) Iiglll. \ I3. N-rpcnlim-
IS). calciu- ((‘i. phlugnpilc (I'J.

1|)!(irnphil1‘ pnrn-gneiss, from an Iniic “N of llu‘ 'lsmn-Alhi ('nnlim-ncv. Specimen (i051).
()rdinnu light, \ H. ()uzull (Q). [clqinr ll‘). graphite 1(il.

1r) Sillimunilc [inrzi—gm-i“. I‘rmn I; Illiil‘\ \u-sl ni' Sulm Rm'k. Sun-innin (15179. ()rdinun
liglll. \ 13. ()Ilnlt/ (Qt. I'clspnl' il‘ i. uurm‘l l(.'i. ~illim1|nitc (\i. hinlill‘ (IH.

(ir‘up/Ii/{r I‘m‘u—‘wlr‘iwm (no) Iixsllu graphing _!_’,HL'I\\C\ .n’v .i lknzlni'r nl Ihv PCilllL‘
\ncccwinn in an in'm nnnivdinlcli \wxl nl~ lhc cnnlincncc ”1' the 'lxinu Lind ,v\lln' l'i\Cl'\.
\xhn‘l‘c IIu-i'c Arc \L'\L‘|'l|i hurl/(ins. mph ranging |\cl\\ccn Icn .lnd illlll} fl‘cl in mam
Wrnlhcl‘cd sni't'uu‘s ni‘ Ihc richcr gi'npliitic lmmix shim _i \\_i\‘) l'nliulinn \\i1h :mgvn nl'
qnzn‘l/ Ui' lclxpznp and His \Hl‘iilt‘L‘\ nl'lcn Clll'l')‘ a film“ \Illll] PUxxll‘i} mined In Inc
lulucliun Uli iI'lHiihk‘illillj; \ulnliunx in un‘lmn. ln lilill \u'lmn (Lag. \pk'cilnvn MI 5‘)
Tmni n niilc \u-xl 01 Ihc |\:1\nr\1|n uinflncnwl qnni‘l/ ninl uligocluxc Lll‘c \ucn in
inukc np lhc hulk nl lhc rim-Ls [Uglt‘lih‘l \\ili] up In almnl lcn pci win nl' }!l'.|}‘llllk‘
iiilixL‘\ rnnglily :n‘i‘ungcd along lhc loliunnn. \mnc (11' mg graphing filflciwLN nucni‘i'ing
in ”in lmn‘ :n'c gyn‘nclih‘l‘nnx, lni cvnnplc \pL‘L‘ilih‘ll MI "in in which iiIC gni'ncl
cnclmcx \illiniunilc znnl ix :u‘cmnpnnimi In Nukes of gixiphilu in ii unnw gncmxmc
inuli'ix nl' (|llllll/. pci‘llnn‘ ind oligm-Liw.

MINI/Iv [)U'Hl"L’I'U/IH/I-[UL 'i'hc gni‘nulil‘ri‘nnx HI giziphiln‘ pin’iirgnrixwx .iml ginnnlilcx
.‘ll'x‘ il]IL‘|\ll‘:lll|l\‘Li \t tiziggi hmlillt gi‘nnnlilcs 11nd \q) Inimlcd gnclxxcx llinl
contain no gzii’nvlw but :nc [la-\‘L‘i'lhclcsx ul pviiln' (n \L‘Iiii‘PL‘illlC LICI’nuIIun. In llnn
\L‘Cill‘lll tug, \pu‘nncn (0 WM 1mm :1 Inilc \u‘xl 0|. Swim Rudd 111m appun .i\ cqni
gn'unnlin' |'UL’i\\ UUIIIINHCKI HI \ndit «iiigncinw, Iniu‘nclinc. HHU\k'liHi‘ipL‘r'iiiilC. .ind
qnxn'l/ “hicll ix \lllMiLiiHH‘ In llic Inlzil l'clspni'; iihnnd‘xnl lwinnlc (him-x .nx- \gullcru]
Hir'nnglmnl lliv gmnnlilnsiic In;i!i'I\

('II/ni'm' u [IN/A. Sumv nl‘ mg cuxluinniml c\pmlnm ul’ Incunnmphmcd \ulinicnix
mintnin unlci'niix nl blinkigi‘v) lixxilc mum I'H‘ling chlin‘nc whixlx In Him \L'x‘iiiiii
(\pcciincn (1* HI I'I‘mn mn- rnilc (KIN! nl‘ Ala] lllcuc I‘m‘kx :n'u‘ HHSLiHHH imnml :ind



l/

cnnlnin Ik‘liiIClII-‘II I‘IIIIII «III \llliIIPINIIIII'I/Illg qIIInI/ in ;I gI'unnlIInxlIc Inminc UI Inghh
\I-I‘Icili/ccl plugmclnxc :1a nncmclinc; pnIc gi‘ccn \\c;II\I_\ pIcIigIn‘niy CIIIUI'IIL‘ .I\\UCILIIC\I
\\|II1 \IIMII pnirln's JIIItI \lI'k'JIk\ III IcIIwwIIc ix IIIK‘IJII} \II\IIIIHIIC(I IIII'ongIInIII.

\nnic \ixncIlIy minnnlmi nImc ul‘ IIIc pcIIIII‘ I‘lII'IlijJIICHMW IIIMI gl'lIIIIIIIICN .n'c 1H
IIIIIU\\\:

(III ‘7 (III V) {Ii I?” (I§I»Iu\l\l

I’I‘I (r/I/ I'II'II‘HI I’i'I'II‘II/ /’I‘/‘nI‘/II
()IIIII‘I/ , I I‘ II 5' II)
I\I|CI'UL'IIIIC In' nI'lIIm‘IIIw V I‘
I’|:I3:IIII’I;Iw . . ‘1‘ i(I III ‘1)
“IIIIIIL‘ . II _‘\ III II
(Iznncl I. , 5 I‘ 3
SIIIIIIILIIIIIC I . I ‘
(II'IIpIIiIc ,. ,, (I
c\p;IliIc
RIIIIIC
/II'I.‘inI I . *I
Imn (H'I‘ I I | I

(.047 (iIn'IIcIII'cIs para—grunnlilr. I’I\C IIIiIm L'.I\I 0I~ lxxnn,
(III‘W (numlnlic gnuixs. ()nc Inilc uni III I\II\U' \lhi cnnIIncngc
(1* I7" SIIIIIIIiInIIc DLII‘IkgIIL‘Iw. ,IIIII \III‘(I\ \ci III \nIm Ruck,
0348* Iiiulilcigurncl I‘lill‘llrgHL‘h's. \IIIm.

(I Il’umnm'I/I- Rm In
Quark/m; \‘VIIIIIU III gi'cy pin‘c LIILnl/Iiu .II'I- Inn‘c. Inn uci'c I)I3\CI'\C(I III IIIc

(I;II;III;I \‘lIIICV‘ nmr IIIL‘ custcrn Iinnix III IIIC YIIlln plinmn IIIL‘ Inml pl'UIIIIIH'HI
nn'nIIwI‘ gnu Inc In II Inn (IN-unllnnnnx I'iIIgc innnvdiuicl) [0 [he \wxi III [IN Voi-
Solm I'nzul :Ilmnl Inn llIIIL‘\ \UlllI] (II IIII.‘ (IzII;nI.I, \IIIcI'c IIIL‘I'L‘ .n‘c I)lII(I'(\p\ III' \wnkl)
I'nIInICiI glIlI\\)‘ II‘nnsInL‘cIII aII‘l/ih' L'III‘I')III‘I1 nn|\ II II-\\ IIIIkcx III };I'IIIIIIIII‘ IIs IIIIplII'II}
(\pcciincn (I5 RIGII inlci'xtrnlilicd \\IIII InumIlU LIIILII'I/IIC \IziIiIi}. mpmnrm III IIIIIHII'L‘
LlnnI'I/ilc “crc nhxci'wd nun llIc ninlIHu'xlI-I'n Ikmi III J\IJII III IInn \n'linn Ilnx qIInI'l/ilu
I\DCCIHIL‘II (ISII-I‘III i\ sccn In lwc giaInuIIlIc zIIILI IU L'UIIILIIII :IImIII Iiu‘ pcr ccni HI
IIncI‘ucIinc cnulnml JIN‘ I1IL‘I‘N :InII wrinicnlm III IIIC qnni/I InnIIvI' \\IlIl IIIIkC\ III‘
nnmi .v‘\ unin‘wi' II'lII]-\I£III]\‘(I qnuI'I/Ilc iII xinnl.n‘ (UIHDIMIIIIIII nnc‘npx in IIIc 'I'I’Vu
\UIIIL‘ Inn IIIIIL‘H IIUI'IIPIIUI'III L‘RIN‘I III \\;IIII<mI. Inrnnng lIIr u'nlI’nl I‘II‘ In :I \I-I‘c III
I()\\ hiIIx L‘\cIIIIng: nin'llmnlilx II‘IIIII IIII\ ImIIII

(Hm/'1;.jI‘III/JIII‘ [’(II'(I’\L'/‘II/II/IH(WV IIgIIIwnIInn'cII IlIlI\\I\C \\CIII\I) I'IIIInlL‘II EEIIIIIIIIIMN
In'v inlvrlwddml \\IlII IIIC InvlnIIIIn'pIImI-II IIcIIlIc \t‘LIIIIIL‘IIIN L‘ilxl ul .-\I;I .IIIkI Innlmhh
I'CIH'L‘M'III Iniginnl \znnlalnnc» In' gnu, 'I'IIciI' nulci‘npx III‘IcII I'nI‘nI \IIIIIII IIII'N‘ uIIIcII
.‘HC \I)I]IL‘[IIIIL‘\ :IIIgnIxI III IIIL‘ I’cginIIJII \IllIxc. Ill IIIIII \u'lntn (cg \pvgiincn (W. {M {mm
Iwmccn \I/ingn :lIILI \Vin InIIs) IIIK‘) :II'L' fililIIIIIIItI LIIIII L‘UIIIIIIII klIIIlII/I IIIIcI‘.)cIIIIc. (IIMI
«IIIiIlcignclzIxu \cccswr; I]IIIIL‘I'L!I\ IanIIc II.II\I‘~, III Innnic. IiIIIIInInLIgIIclIII: mom
.IIIiI L‘IIIUIIIC :II'II‘I’ I‘IUIIIL‘.

ls‘pmmr/n.’ griI/III/HI'I‘ I{C\I\IIIIII I‘Ilwx HI nIIn‘nnn \IIIL‘L‘IJIH I:I.IIIIIIIlI-\ unitininn;
\IiIII- I‘IIIIII‘I :nnl 2II1IIIHIEIIII nun In'I- unlcmp in IIH' \K‘IIIILII Iixni III lIIu III’L'IL and
\ln In lIIc \\k‘\I. nun ’Ismn III IIIL' I’In'IncI’ IaIiH IIIICI'III'IICIII I‘\]‘U\III\‘\ III IIII\
Ilixlinciiw I'm‘k \\I‘|'L‘ I'IIIImI IIUIII IIIL' (IIIIIIIJ \.1II\'\ \I‘IIIIIILIIIIx lII IIIL‘ \inrr‘sulm
ILLILI‘ :I kI|\I.1II\‘L‘ III' IL‘II IIIIIC\, I‘IIL‘ I11 :IIIIIIIIc I\ \iunxc IIII\I umln‘ I:I’.II'II‘II: In {Inn \I‘I‘nim
pm‘nni'n (1* III,‘ II'UIII IIIL‘ \UI \ulm IUIHIIA IIIII III IIIv IlIL'I\ Ix \L‘L’II In unnixl HI
qninll. mil] [HII‘L'VIIIV MIMI pi'npnrlinnx «III |II.III;:IIII\‘\L' unI'nL‘I iIIIkI n'nn n\iIIc\' making:
up nnm iII' IIII‘ I’cnI.InIIICI‘ \DJIIIIL‘ Ix :I minnnnn .Icpuxmn'I In Innu- I‘IMILII» I1 I\
InnlNIIIIc III;II II]I\ I'mII IL‘PII‘NI‘IIIx inI I‘IIIIIIIIII IIIIIIIgnInI-pInnx IncnIIgL-nn» \mimpm
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IIIH'uh/I'III/I'~yI/I‘III'I gun-{Aunt l);II'l\ m‘cnlx lloliulcd gncixwx :Il‘c \wll mpmnl III
Ihc \Ulllll-\\“L‘\l(‘f'l1 purl IIl' Ihv iII'L‘Zl whcs‘c Ihc; :II’C inlIIIIl in |llil\\l\L‘ lilllCI'0p\ un Sngzllzl
and in Ihc hills llUl'lll III' Vol. ’I III: IIIU.\l «lixliIIuIIw In»; I\ .I mum» III lllk‘xllllllliglulllL‘kl
I‘L‘NlNlJIlll IzIII‘Ixx llIIII lllltlk‘l' IlIc IIIII‘I‘mgnpc lx \ccn In InmxixI III LIIlLIl‘ll. plIIgIIIcluw
wrung in Clllllpflhlllllll I‘IIIIII mlciu nligzmluw III wIlIy l;I|wI'.II|III‘III‘. lIIIIIIhlI'IIIlr. cIIIcI
.InIl IIccvwn‘y II‘OII II\‘IIlv\ IIml \phunc 'I IN IIpIII‘LIl clmI'IIuICIx III the L'IllhlllllL‘lll |lllllL'l':Il\
I‘L‘IIIIIIII \imll.“ lllltil|_E{l]IIlll lllk‘ c\IcIII III IIIIIUIIII. l‘lll IlIc lt'lIlll‘vL‘ IIIIIIMI'IIIIm \,Il\
I'I'nm l‘lllhl In lx‘IIIII In |\ lllll\lllIlI.‘Il lwlmx

{I‘ lll (W7 \Vlll (0 ll‘)

I’I‘I’II‘III I’I'I'IIIII' I'II III'I

()IIIIII/ III N 7%

l’lIIgIIIcl III\III \Ilh I 17 III W

llm‘IllL‘IIIlc . . 3* li ‘)
(Illl'llL‘l , . 1‘ f I
\plImIc , V 3
‘\Dllllll‘ , I I

lIHll IIII' ‘ l

(Ii ‘ lll llt‘lIllIlL‘lIIlI‘AILLIlllk’l gurixx. \IIIIIlI \\L'\l II! S.I;:.IlII \Illl’lllll
(fl WIN llIIIIIlwlI-mlc gIII'IIcI unclxx. ll \EU IIIIlL'\ l .\ l‘, III \ III
hi -l|‘) llIII‘IIIIlI‘IIIlc I11IIIII'I 31mm» ()llL‘ IIlllL‘ mull] cuxl III :\;l.II;I.

lllL‘\t' I'Ih'lm xlIIm II IIIIilIII’IIIIIV ul' IL'\IIII'L‘ IIIIIHIglInIII .I llll\'l\|lk'\\ ml \L'\('lIll
llllllLllk‘ll‘» ul lwl IIIIII :III- lL‘lllill|\l‘l\ LUII‘xlllI‘ll‘Il II» lw IlIc lllL‘lIllllUlPlllk I'I]lll\£llL'lll‘n ml
lII\.I\

I/NI/II/I II‘IrJ/II/I/I‘1,:I‘II-IIII/III‘x (II’I‘I‘II k‘lllllUlC IllIIIIIIlIII'x III~ IIIIIIIIl Ill IIIc llI‘llll‘lL‘llklM
IIIIImlI‘Il

‘IDDIfllllIlk‘k‘ Ilm‘ lH :III llllk'VI‘Il IllNllIlIlllH‘ll III \lilll’x IIIIIIMIIII :IlIIIIII'IIIpuIplnIIIlwlIIxh
ym'IxxI'» «II lllI‘ \‘III \:I~':Il:I cJIIHI: lII l'IIlllIl \pL‘CIllIL‘lI llIC\ III-I Iv'll It: llllll\llII

l plllnlv l\ I‘llL‘ll ‘\\‘!flL"'I!lL‘\l IIIlI‘ l‘x'IIxI‘K III ‘xL'lll‘ III lllIlI \CL'IIIIII (\I‘L‘L'llllL‘ll II‘ *lll. l‘ll‘lll
IIIc \‘l/IIIILI \IIIIIILw l\l\I|lIl\Il\l| IIIIII'IIII: llIllllI'lllIllL‘l‘I IIUI'lll III lllk‘ \Hl 3I\L‘l) II I\
lIlllllIl lll.I[ lumv IlllIl \lIlIIll I'IHILII‘I III uzsuI IlIIIIHIIlv Illk' IlfixmlllllllllllL‘Kl “\ .Il‘llIlIl.I;ll
‘IlllIlll lIllUllIIIlPlIlL' ;,vI':IIIIIlI'\ Ill Imlu I-IVIIIIHc. .IIIII lI‘vllll‘lk‘llIlI‘ (‘l.l.Ill." Illlll IIllIlL‘Nlllk' III'I'

Illlk’l’NlIlliIl III IIII‘ Illll'l\ llllllI'|.ll\, ,\ \l\llIlll‘I (\ll'llIllI'Il ulllll‘I-Mlllklll IIII' llll\ lIN'l\ h
IIIIIIMIIL‘ l“ Iu'l I'L'III, I'pIIlIIIc 3‘ PM I‘I'III llI‘llll‘lk’llllC l‘ pcI' I‘L‘IIEI .IIIIlIIIc l‘ pr!
u‘III. Lllllll‘l/ ‘III [M I'IIII. 'llIw llk‘lx \\.l\l1ll\‘~ll‘l\ IlL‘ll'IL‘Il IIIIIII ll II:II

Ill( \|\Il\‘»3|l\

(l‘llNlICIl IIIIIl llI\l(Illlll( :IIII‘I\\I‘\ llI‘ lI‘llllIl III .I II'I'IIIIIu /IIIII‘ \‘ulIlk’ll I’IIIxxm IlII‘
(I:I|.III.I \:I|lc\ III lIIIIIxIIIIIlI‘ W l?" l : Il\ \I‘IllllllllIlllIlllN um he Inllmxml IIII' IllI,lII\
’llllL‘\ IIIII'III III ”IV \‘IIIII [llIllk'LIII \\llClI‘ IIIIlIII:III-Il IlIIII\ l\lml\\ III \lImI'I'Il ‘IIII‘I\\ III'I-
\I1IIIL‘I‘I'Il mu lllk‘ \‘III'IIIL'I' llII’ Inclm \Il!\ llL‘lll I'II‘IIw \I\Il‘l\ lIII-I‘II III-Ii upvx III-arms
I! \IIDL‘I'llCl‘Il II'\I'III|\|:IIIII* III ImIplIHIIII' lI\.I\ INHIIiZ In lllL‘ lllIlIl\lIl!l III lIIIAgIIlIIIII‘L'Il
\.|l.lLllI\ll\' I‘J‘lllllh lll IIIIIII \lllI‘IVll‘- IIIIIIIIII‘a, III IIIII- UI.IIIII'Il \IlIu'IIIIx llI\lIIlIllk‘\ ”'4l
lHUlllk’vllk'lI pnIplIIIIIlwlnIII \I'lIlI IspI‘cwIII InI‘lIx lllIll lIII‘IC \lllli'lk‘ll IIIuclIIIIIII‘IIl
IcuIIIILIIIIIII IIIII‘I’IIII‘IIi.III‘ Ill \I’\L'I'll\ l‘I‘l\\L'k'lI lllk’ lIII'I‘cILIII'Il :IIIII lll‘ylllllIll/I'Il l\l‘k'\

.VII'III‘I'I/ ‘!_’/lI‘I‘I\I\<‘\. \pcIrIIIIcn (IF Il‘m I'IIIIII llllk'k‘ IIIIlIu \uwI lll \L‘Ingzlynn III llll‘
\IIIIIlI YIIIIII illk‘Il Ix IIIIII‘IIl nl lllk‘ k'lhl[\\‘l IIIMI pIIclxu‘xl lII IlIIn \L‘L'liklll II l\ won In
I-IIIIIIIIII wwwlx I‘I';IcIIII'IrIl IllljllllJl IIIIIIlIlIc Il,l.llII\ III \llIIllI'l‘UllIll/lllli IIII1III/ lIlHl

ll‘lspnl‘ II] II IIIly :Illkl IzllIIIIIII/ul \lll‘ IIIIL‘I'IN‘IIplc lxlxc Ill}; l mu. \lImI I‘lIIIIu
\\|llllII lllL‘ lllt‘lIlIllUl'l)llIl\I‘Ll \CtlllllI‘llllIl'\ Inplxx .II'I‘ I'llk'll \lk'llllk‘Ll I») llIlII lullnlx \IIIlIm‘
Inn‘s ““11“.“ wwmllm (m {81‘ lIIHII I\\u |II|lL‘\ mull] III lllllIlt'llll. \\lI(lIUIIIl:1III\



l‘l

mum! \ll‘lllllApUlllI’l/IHg Lllllll'l/ aml quarU-lclxpar purplnruhlaxlx unclmml In a line
grained granulili/cd Hcliislmc haw ul' quail/i lclxpar and lmiiiu- ll‘ig. 4 (/mi Ncai‘h
all ilw quart/l granulcx haw raggcnl marginx IHICI'lUL'lljJ. \\llll llmw of their llclglllHHllN

"\ly/zmllm. Spunimcn (lN‘) ll'ig. l l! H [mm L’lglll |Il|lk‘\ nurllm‘axi nl Mum-a
l\ mnrc ciiiiiplclvh Hiylfllllll/L‘tl lhan clilici nl' Ihc l‘nrcgmng mamplcx: i1 ix line
graiiml llimiiglmui. cunxisiing cniircl) ml cunnnimilcnl \[llill'l/ and lL‘l\|Ml \\llll a lmx
llllL‘HCL'Ullx aml giapliillc imcrlnlialinnx

(a) (1)) . (C)
Ii'ig. J'WDI‘HWiIILW nl thin u-ctionx 0| sIu-arctl uncinrs and Imlunilc lmm llw \ui-Snulh

\ all” area:
l:|)(‘rlIsII(-d gnoiss, from lhn-v mihw \uwl nl \‘angiuzua. SIM-rinu-n 05450. (mused

nicols, \ l3. Quart! (0]. lclslmr 11‘).
(h) Shourcd hilllilk'jllfl‘ihs, lrum hm "1i south nl' liliungollli, Spot'imcu (638W (‘rmwtl

niruls. \ 13. Quart] (Q). I‘clspar (I’I. hiulilu llh.

(cl \Iylnnilc lrum (light milu south 0| \lnpua. Spocimvn (15 48‘). (‘mswil nirnlm \ I}.

(ll \llt.\1\ll|l\

Hum/til (I/,(/ 4 Mil/infill lint/Hr lid/ii/ili iii/l um «um, lln‘lL‘i‘Ugcncuux. \CIHCLL liamlcxl
HI umlnrlcd lwmlilv lmi‘nlilcmlc gillclkN alt nl \\lLl\' \'\l\‘lll m the L‘cnlral part 01 llic
\Ul \unlli Yalia arczr llim arc parlicularh \wll cumwrl at \arimh [manlx in llw
(lalalia I'iwr lH‘l\\‘L‘k‘ll lliv l'xah) L'Ullllllk'llL‘L‘ aml liliangclln. aml ‘ll 1hr ‘\llH almLil a
milv nurih 01‘ ihc ‘lxam cmiflucarc. lur mam llfIlL‘\ mm m! \\ailium immrup» ill ills
li\a I'iwr arc xlllllllll and imliualv llu‘ imiilmard \Ullllllllallflfl ml Ilir liruiul ililglilalilc

IUHC c\p<l\c(l II] the (ialana. In llic lHlNllililllxlx iwlalul Ulilrrupx \il iiilgiiialilu arr
«illcn lllL‘ unly ruck 151w in lw \L‘L‘IL aml appear in broad “halcilmcln in muk paw
mum \lrilipcrl nl‘ llicir tunwil, Snmv nl' lllL‘ llllx‘sl upmurcx arc 1n lw \Ck‘ll in the
{Nll’gr‘ lwlim liigartl‘x l‘allx (l’lalr ll. l‘ig, ll.

In Ilu‘ llllgilllillllL'N umllnrmilv ul conunmiliun «\I |L‘\lllr'c |\ \cldum luuml mm
muw Ilian a If“ im'licx llOl'lll‘lk‘lll‘. l‘ltllllk‘. qllal'll. plagnwlaw aml microulinu arc
ihv 1\‘p|cal winxliiucnl minci'als: [he lmrnhlcmlc l\ mualh a dark {arm-n plcnclimic
\aricly and l\ nmrv almmlanl than hiniilci \\llll which i1 is arrangud in inlcrl'nliatinnx
H] a graiiolflaxlic mmair~ of quarll. and l‘clxpar. ax in \pcyimcn (6374 l'min Ihc
Mlmluln I']\’L‘l'. (iimx‘x‘cx uli lhix composition are M a grccnigrcy colour. and guncrally
umlain nmrc quarll. and liclxpar lhan l'crrnmagncxian mincralx; they arc traversed by
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qIIzII'l/wl‘clxputliic wins \LII‘ying from thin xII‘iIIc‘x cuIIIiII'IIIiIIg In the l'oliulinn nl‘ the
enclosing gnciss In \‘L‘lllx containing Iiilgcn. ill‘lLl Inuxsiw pink or \\hIIc lclxpzilhic Ilylxcx
llllll pinch and swell and soInclinIcs Clll :Imm Ihc I'ulizitinn III lxInIIIIIg III' the hmIgnciss. In mniv cxnmnrcx l'IIliIIIiIIn (Illkl \‘Cllllllg :II‘L' \IIILpuI'ullcl :InLl gnnlmxling lmnm
.II'c cwnly pl'kNL‘H-Ckl :Ilnng t‘ sII'ilu'. nhilxI in nIlImx IlIc glIlxCx hinc cviilvnihIIIIc‘gUIIc :Iclllc Ilcl'nI‘nizIIinII c\lIIhilul h} llk‘\lll‘1ll*\llp l'ulxlx. lmmi‘umg’w \ll‘llx'llll‘LN
Il’lziIc ll, lig, l) .‘llltl the drawing will «Il’ hnrnlwlcnilic lmnglx IlllU \I/li‘l/I'l'fllli \II‘ lllL'll
I'llplIII'L' llIlU I‘IIIIIILICII \Il' \lllIrlIlIglJlIII' IIxnuni-nlx III Ihc Ivnv III umnnlm w pl'fltlllx‘ctl
Innch III Ihc InInIII‘ l‘nlIlIInL I\ I’IIIInlnIIi llkl cunnnl ht IL'lznul In an} xiiwiliv nilIcInul' (lL‘liUllllllllUHV

lhc lighliculnniul \CIII\ :II‘c Ul grunudim’ilic compmitinn. \III‘IIIIg In lulun- llI‘III
llIIL'igl'illllL‘kl In uIIII‘xuly CI')‘\IJIllI|IC1 lllt’ umI'u-xl IlIlllL’Illll i\ II\II.Ill} Inuili/ul \\lIuIv
IhL‘I‘c llll‘s lawn :1 lL'tlllL‘llUlI in |IIL‘\\UI‘L‘ IIIII'ing IIIU\L‘IIIL‘II| nl' lhc IIIIgzInuIiIu Lu I'I
\‘llk‘HF/fllk‘m ill local \\\Clllll:J.\. :II‘L‘hvs <l plygnmnc I'nlilx. illlIl iIIIuI‘xcning hulnucn
AllllpllllHIlllL' l‘HlllIl\ Ihzii haw \IIllql l'llPlllI'L‘, ln Ihcw lII\lZIIICC\ 1hr \cinx Ill'k'
pcgnmlilir in :IppcziI’IIIIcc lIIII .ll'L‘ clim‘ly \iIIIIlIII‘ in L‘HIIIIMMIIIUH In lllL' llUl'lllIll llglllr
culiinrul l111|1\l\ cnnrziinIIIg; kHlill'l/i llIlL’l'UCllllL‘. unlit nhguchmx lwinlilc (IllLl IInI‘nhlcmlc.

lnlus. “high an: ClllIL‘I' (llt‘p\l\llk‘ nI' gzziI‘IIcIIIk‘I'Iiiix. ill'L‘ \I)IIIL‘lIlI)C\ .II'I'IIngul III
/(IIIC\ cnclmul in IlIc :IIigIIIIIIiIv IIIIII pinlmhh I‘cpicwnl mlcm‘cnnx m‘ PL‘llllL‘
wIlIIncnIuI'y I'I'llc'x; IhI-II‘ pccncc III]|IllL‘\ Ihzil IIIIIch «II Ihc hinlilir Immlcd Inninml
In Ihc InigIIIIIIilL‘x ix nI' III‘igInIIl \cdinu‘nlzim «IIIgzin.

«‘lIll/J/Ii/llllll/I‘A‘, l);II'l\ lHIllIl‘lL'llIlk‘illL’lI lIlL‘llMlUIh \‘JII‘_\|II_L' I‘I’nIn mnnl In Zillglllill
UI' [LilmluI iII \hupc are :I cnnnnnn IL‘IIIIII'L' Hl Ihc IIIigIIIuIiIu: gvncrnlh [hey are mun
grulnml pliigmclasc :nnnhihnlilrs \lllllllxl' In spcciincn (Ii Mm l’I‘nIII l1Ig;II‘«l\ l'illlN. in
nhich hIII‘IIlIlI‘IIIIc mnslilnlw :ll‘Ulll hall the l'UL‘lx. Ihc I’CIniIILc' conxixling III'
cIIgI‘IIIIIIIIII‘ LIIIIII‘I/ :Ind plugintluxu \\iIh uwcxxm‘y Iliupsidc LlIILl hinIiIc,

(‘II '\N\l|( IN (IN l’»\l IM.I~\‘I III Rm xx
III) (II‘IIIIIIIJI'I/ (luv/MINI

(‘ouI‘xciniIul nIIIwH' gI‘nnIIninl gnrixxm unwrap III Ihc (iulilnn who) and in
hush L‘Ullllll'y In lhv nnI‘lh (Ind \nulh III '|\:I\II \l‘l'k‘ IlIL‘II' I’ih—lIkc mpmnrm can lu-
linllnwul l‘nr .cL‘I‘ul nnlcx llIL'y :IIc IIxII.Ill) pink in \‘HlDlll' :IIIIl I'L‘llillll l” ci'nxinn.
l'III‘IniIII: II;II‘I‘II\\ Iitlgvx. lmlil Imx‘ III‘ lllM‘llWL‘l'}:\. SnIIIc (II Ihc INCH (Wamph‘x can by
\L‘t‘ll iInIncIliulcly L'll\l III the "lI‘n' lIUUN‘L‘". :I gmnw nlIcMIIinn plill‘uI‘In :II \ILIII \:I
(hIIImi .IhnIII Inn |IIIlL‘\ L'Il\l III 'lxuan, PM! (If 'lxn‘u I’;Ii|\\;I\ \IIIIiun Ihu [mun rum
(1l iIs \\:l\ llIIIIII;.1|I ii scrim Ill \Iccp \nlul l'lIlgL‘\ L'iIIam-Il ul \I-cll IIIIIIIul fillilllllflltl
QllL‘l.\\ III' \IlIiL‘h \|‘I(‘\‘|IIIL'II\ fill \‘ illhl (,Il‘il .ll(' Unluil lII Ilnn wulmn Ihm (ll'L‘ win
In ln‘ gunnnhlnxlir in ImIIIIc and In cnnIziin IIIIuI'IL Illlk‘lllt‘llllt“ \k'lll p-cI'Ihilu Lillkl
lllllllt‘fl‘llflUL’l'lSLfl WIllI \k‘llllL‘IL‘Il hinlilv LIllLl (lIlUIlll/I‘Il hinlilu Inn‘w hm‘nhlcmlc. .IIIII
\l'\\l1ll\ «Ill llpilllltfl /II'uIII .IIIkl IIUII (II'L‘, \lI'IIL‘lInL‘ Ix ilIU klflllllllillll Illlllt‘lill. I‘cpl‘ninn
nlngziuulgixc C\lL‘|l\l\‘L‘l) :Iml IIIIIIIIIIIIIg (l \ll‘Ullgl Pllllx L'IIIIII‘LIIIIIII In Ihc |Uk'l\\. III \\lII\.'lI
l'rlspgn‘ Imnu lllUl'k‘ llIJIIl I\\mIlIiIilx. 'liIIx III' :I \lIIIIllII IJI'IIIIIIIIIIl gnu“ he ‘I [Ilnlllllllx‘lll
lmIIIIc «In Iliv \Ulllll lILHllx \‘Il Ihu (mlmm l|\k‘l lM‘lHL'k‘ll IIIILIIIIK l_Ill\ 'IIIIl law». In
Ihin \L‘criun (\pm-iincn In 1'17) unnw I‘ulin III qIIIII'I/ JIlL‘ mm] In I‘w Innynml Innl
I‘llll).l}L'Il lI} lllk' L’nclming lL‘lSIMII \\l]|\'l] Ix III;IIIIl\ lIIICl‘IH‘llIIL‘ '\\lll| \Hlllk‘ uhumlmr,

(iIuIIIInnl :1II\‘l\\L‘\ :ln LIIIIL'I'IIII nuII' Ihc lillll\\IIV\‘ Inn I)lilL‘\ IInIIlxI ul NILIII
IlJIllUll l\|3UL'IIIIL‘II IN Wm. Lllltl :II'c nlII-II Ihc Ulll\ I‘mlxx «\pmul in IlIc inw High
IlllLl ‘u\llIll(‘*l‘llL’l\\ \lllllllk'tl lwlnm‘n lhc ll\.‘l I‘I\CI‘ :Iml lllL' \JllJ plilmn; IIIa
\JUIINIIlCIIHIIH III lhcxc i\ Klihil IV‘JIII II-cII \\lIIk‘lI Iiwx \lIIIIpl\ In .I hcigln «II ‘INI IL‘CI
.Ihm‘c llIL‘ \lll'l'tllllltllllf', plznn. lhc \lllUUlll C\lIIlliIllUII \III'I‘LIu'x xhun IlllIIIL‘IUll\ IhIn
l‘lUllllU \II'CIIlm in Ll gncixx “high In Ihin \CUIIHII pwnncn (III 3M I'L‘\L‘Il]l\lc\ llIC cunnilu
dcxci'lhul .‘Il‘NWI‘. lllL‘ III1I\\l\L‘ glilllllUlkl uncimcx I'III‘IIIiIIg Ihc (Cllll'lll I’l [U Iln‘w
I‘vnlnl‘m IIIcI‘gL- LII IhL'iI' IIIJII'gllh into hnmlcd hmlilulIII‘IIlvcIIlu gncmwx. Ihc \Ihnlc
living .\l1(l\\ll hy Ihc \\|IIl10l .\'I; on [lIL‘ IIIIIp.



I’I‘A'l‘li I

Ha. I lipiyu (‘hupuln :In uutlicr ot plutmu phnnnlitu near the north bank of the (.‘nlunn
riwr :It lungilullt' 38 47’ E.

Mg. 2 Sulm Rock. an outcrop ol' conglun mic grits in the Durunm Sandstone» lhc
(MI-mm Htllt‘) :llltl \‘alltu plnt ".III are wrn in the (li



Fig. 1* I'vgnmlitv with

Fig. 2 Mollilin‘d cryslullim- limestone uilh \(‘llnliflh of hurnhlvmlic gut-i.“ :lnd «linpsidc
skurn, n'ar lthungvlhi.



PIAA’I'I‘, III

”1%,: rev-1..

l \lusxiw graded hotlu in the lmu-r Durumu Snndslom-s. The hummer rests on :m
(-rmlt'll Nurl‘nu- ht'hu dark mmlsinm' uml Iighl‘cnluurml rmn'sv grit. (.‘nlmm I'i\t'l"
n-ur Snlm Roulx.

Fig. 2 Thin llcddt'd ldslunrs‘ :ultl culcarcum flags in lhc Imwr llurmnu Sandslunes.
(.‘ulanu rivcr‘ n ‘ar longitude 39 00’ 1C.



l'lA'l'li l\‘

l l'unornnm from bngnlu summit looking north. 'lcri HIIIC) in lull lorcgrouml. \dnru
[4.090 lose!) in lllitllilt' distance. L-u'slcrn ' Iiln hills in lrlt background.

.,I'm. .. “It 'I Ml‘t) Milk} hm miles Dual ol l\:|\n.
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Sonic Iivc lllllL‘\ \Ulllll-Cihl nl' \“'0i :i gruniloid gnuixx‘ l\ qniirriul :n (inlnni, nuur
lhc ruilmu. l'nr Imlluxl zlnd gnncrclc ziggrcgzilc: the rock cxpmcd in Inc quarry is
“hits and ix cwnly dupplul nilh lwlzick lainlilc glnincrupnrpliyrnlilnslx. «\n cqnigrnnnlur
luxlin'c i» rcwulcd in Illin \cclinn (\pcciincn (ii ‘5]2)‘ grzinnhlnx‘lx nl‘ qn:1rI/‘ inicrnullnc.
innl nlignclnw making up llk‘ lmlk nl lllk' ruck “hilxl lurgc \‘a'ilinninrplnr llulxm
nl' hinlilc \\llll iicccwnr) Arron. :ipulitc. imn nrc Lind rurc while Inim cmnplclc Ilir
mincrxil .ixxcml‘lngu 'llic gncixx ix ll'(l\’k‘l'\\‘(l by narrow ilxn'l‘ grc} Iniurngriinilniil \‘k‘lllx
(\pcuilncn M *li“) unnluiningI ill‘llllkllllll lainlitc :ind wnic innscmilc in ii linugrziincd
L‘Lllll'gl'dlllllJl' nmmiu ul qn‘n'l/ illlLl uligncluw \Hlli l.n'gc apnlilv rru‘lulx, \‘licrnclinu
Ia cmnmmlncli um:

l/ll I’l‘g‘lllzli’li'i‘V

l’cgnmlllux n'c unnnmn lmlh In gluinllnnl gncls‘wx (Ind mignmlilcx nl lln‘ cvntl‘iil
iml ml lhc lirm. l‘nl Lm‘ lL'\\ limincntli cncnnnlcrul in Ilic gvnllvdllming lllk‘lll\(‘llllllk‘lll\
ll] lllL‘ um. and in Inc lwrnhlumllu gllt‘hk nl' \ni innl \ugzilu. llrcy can he L‘lnxxiliml
nnu mi» munimxilmml UP“

(i) Smlu pr‘glnnlitcx.

(ill l’nlti\l1 pr'gllliltllcx,

IIMmli/ [numimriw .nx- Iv“ Alhllllllillll lllllll lln' polihll \lll'lk‘l) and are generally
lUUllLl in cunl'nrlnulwlc winx ui \llL'L‘l\ in lwinlni- gncixxi-x. nr 11\ lcnllwnlin‘
xxxcllingx :iml \crnx In migmulilc‘ bu! occusinnall)‘ :n'c stun In uni :icrnsx
lmniling nr l’nliulinn \\illmnl prmlncingI «lixpluuclncnl \‘n [lull lhcy lll't‘
dcnmnxlruhl) nnrHlilulinnul Llllkl liziw mixlcntly grnun lw rcpluccnlcnt. In
unnpm‘ninn lliu) rcwlnlwlc llu- hmlirnckx. 'lhcy :n‘c nxnully lmrrcn nl‘ nrc
inincrulx and cnnlinn no pollhll nncu.

liilPu/m/i l’vwnu/irm. l’ink pUlihll pcgnmlilm vary from \nmll .1nln-xcgrvgulinnx
in rnckx‘ thzil Imw reached an :nlmnccxl Slklgc nl' IQI'HHlll/illlflll. In 111:1»c
umrwl} cryxlullinc hmlicx \xilh clmr [lldl'gllh crusx‘wnllnig: llrcir ll(l\l—T‘UL‘l\\.
lhc :nilnmcgrcgulions‘ are often lcnlicnlur. \\llll Lingcn slrnulurc. and rich in
nim'nclinc In lhc ulnrkur hinting him-rock» in inulir (inrcnlv .allk‘lllllk‘x
\nrrunmlx lllL‘ course \cgrcgnlinns. lllkllCLllIllg LlL‘plL‘llUl] ml quurl/nv-l‘clspzrlliic
inzilcrml (n lnrni lllt‘ pcgnmlilu l‘trgwr (l)‘l\C*lll\(‘ pcgniinrlm wnu‘lnncx
L‘UHILHII lrlximr np In \i\ lHL‘llL‘\ in \i/c‘. IlIL‘ I‘L'lxpin' ix uvnvl‘ully ZI pink in
llcxlipnlnnrul \lli pcrllnliu micrnclnm Inn .‘1 pcgmznilu unwrapping
lipprvvnmlch :i nnlc [is llw “ml nl~ i\l:i mu l‘UlllHl In cnnlnin lll‘llllklillll
grccn nncrngling nr :nnn/nnnc (\DCCIHIL‘I] (ripl‘sl). (irnpliic inlurgrimlhx all
qnuil/ ziml l'llmr :n‘u nnl nnrnnnnun in lllL‘ pcgnnznilux and mu" l‘IIgLL’ hurl}
llm \\;|\ l‘nllmxuil inlcrnnllcnll} in .i sunlhmmllic;l\1cll\ dircclinn li'nin
Iliv (I.ll.l|lil in lungnlnilc W 9(I' If, \l lnnml In ummin ncrlrcl gzrnplm'
llll\‘|_‘:.‘.l'U\\lll\ nl' qnin'l/ :nnl nncinu‘linc mm 11 rlixlnncc nl' nmny |llll('\
pu‘nncn (5 «Mr \lm: ml llicw PL‘gllLllllL‘S :irv lwzn'ri‘n nl Irncvx ul IlllllL‘l‘lll
yi/In'; \nldlilL‘x lml blank Inninmlnn- \xiis nnlml in .l pvinnulilv lwluwn
\l‘lll\.llll illlkl lmxn. innl :iginn in niiixs‘nc Iii-unmlnm ll] 1hr \tln mu
_ll\]‘|l‘\llll.llt'l) lUlIl lllllk‘\ nnrllmwxl «all ll'lL‘ l’\:i\‘n~\llii cnnllncncr: lln- lunur
unlumpx .ilw L‘nnl.nn ,nncllnxlinc Lllllll'll, I’nlnxli lHlCll nccnrx in wniu
pcgmmlilux ml lln- l\.l\u :nm. lml ix gwncrulli nl \lll:lll \i/i'. Raw un:n‘l/ l\
Lll\\l m‘ciixiunalh lunnxl

\fgnn pL‘lHllllll raliox (IL-Irrininml In Sliillilwcvr and Wuhan :n lllL‘ Uniwrxily n]
lnmnm gnu Illl :igc nl mll 1 Fl) nnllinn ymrx lnr DULHl] lulx‘pnm lrnln :i ncginiililv
onlcropping nnv Inilc \Ullll] nl' ’lxuvn (llnlrnux :nul (Kilu‘n. l‘)“. p. 12!.
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Roukx helim‘ed In hzn'e been derixed lrnln pre-nlelulnnlphie lmxle \l\‘i\L‘\ nl slllx
.n’e Llillienll In (ilNllllglll\ll [min the Inclulnnl‘phnxed \nluniie melxs ducnhcnl II] Ilw
pl‘minux section: hnlh zn‘e ementinll) linrnhlemle gneixxex anal Imu- lwm \lluun nn
lln' Inzip nndel lhe \znne enlnur :nnl \HHI‘Ul (.\'/I‘L'J. (ienemll) the Inelanmrphnxed
nppm'u‘lllly inllusive lwzme ignennx' rnelm :n‘e limited in mien! .nnl «in nnl ennslilnle
Luge \ll‘ulil'nlnl nnilx like llie Inelnnmlphmeel \nlmnle I’nelm. The) neuul' an lenwx and
ennlznn nnh‘ nnnnl’ .nnnnnlx 01‘ qnnrl/ And lelxpuli

(fume! .‘iIH/J/ll/lvl/HA'L l)JUi\ gneen Hi Mark \lenxe :nnplnlmlilex ennlulnin}; reel
unmet» up In .1 fen nnllnnenex ll] \I/e neenl‘ Ln lcnllenln IH' (lxlxeulliw nmxxex ll} Hie
(mlanzi \zllle) man‘ the I’nnnla Milli ennllnenee, ln xpeennen (5 H" l‘I'nvn 11m Inenlm
pilwnx n! lunnlWle-nde .nnl lenge llmmllpllle‘ garnelx ennxmnle \nlnc Hll per eenI nl Ilw

1!NA. llie I'enmrndel' L‘UIHKUHE! n! HllL'lNlllh qn:nI/ inn] lllgllll} \eln‘nm-nl llpm
r! n:. 5 (all.

Ilur‘zl/flwm/«hw ((MII'M' Inerlu‘ lml'nhlemlrlex nnlemp In .1 \nnslin HHIHIL'I 1n 1Jn~
~annnel :nnplnlmlnex .11l new nlwemcd II] [he l’nmlzi \lliit Illhl (ulmm [new In llnn
\L‘elinn (\I‘L'ennen «0 itvl. {mm the I’nniln Mllzi nl ,ih' 4? I ! [hm ne I'mnnil In
A\\[l\|\l zillnml enln'eh nl’ inlellnelxing lwlmlex nl linlnlwlemle. \\llh [ninni .‘nnnnnlx nl
elfnpsnle 11nd llHk‘MllllHl qnuI’I/ :nn] \L‘l'lL'lil/k‘kl plznzinelzlxe

Illa/[mm \, .\ Li|\l|llL'll\k‘ Itk’ix. nnl I‘nnnel elsenllel'e Ill the aim. nnlelnpx nn llll’
nextern \Inpex ml the Ntiill'il'xilglliil ridge imnn‘lliulelx‘ :1lm\e the \illuge nl \nrm
\qigulu: here {he \Ieep hillxnlex :n‘e nmlellnln by a dense \nnxely elumlline rock
enntnining lzn'ge pink garnelx und inlel'lneklng pr’isnix nl' pyrnwne and :nnplnlmle, In
[llin \eelinn (\peeinn‘n (fl 51.3“. in; * {/1}! the rock is \een In contain gm'neL hypeixtliene

A W

‘n J r
V “w

(.1) (b) (C)
Fig. 5 Uranium. of thin welinm nl‘ metnnmrplmseil limie um! ultra—limit ignenux

rocks from the VuiAuulli \mlu :u'ezl:

(a)(Q:Irnel—zlmphilmlile l'mm near the (.‘nl:ul:|~l'un(ln Mlin ennlluenee. Specimen (-5 44‘).
()Illinnr)‘ liglll, \ 13. lrl'l (Q). l'elspur ll“). lmrnlilemle (ll). garnet ((il.

(Mlidiorile from near Vuria Szlgzllu. Specimen 65420. ()nlinnry light. x I}. Quurl/
(Q). l'elhpnr (IV). hypersthene (ll) ), lmrnlilende (ll). gnrnel ((i).

lelfierpenline. l‘rmn l’undiu Mliu riu‘r. 1“" miles from confluence nitll R. (inlzmu.
Specimen 653362. ()rllinur} light, x U. Serpentine (S). enslznile (l5). nli\ine (U).
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L‘\llihilllig 2| xii'iiiig piiik In gi'ccii plunchiiiixiii. hiil‘IINCIIdC. :iiiii qii;ii'I/. iii .iiipi‘iniiiinich
k'qllill pi’upiiiiiiiiix. I’lugiucliixc iiiiil :Icccxxiii'y i‘liIilc and ii'iiii UI'L‘ iii'c Ilic iigculiiiiuiiyiiig
iiiincmlx. (uzii‘iicl ix xiiiiiciiniCx lciiipcil :ix uii'uiiux :ilmiii qiiui’I/ :iiid l'i‘ix‘pzii’
xcgicgziliuiix .IHII ht‘[\\L't‘II Iliiiii‘I/ iii‘ [L‘]\p.ll’. IIIIII piiinmic: Iliix IliiihUIiuIi iii:i\
Iiiiw liccii liiiiiiglii :IhIHII In the lilwi’ulimi \" Lllllll'l/ li‘iiiii Iclxiiui' (illI‘Ilig gLII'HI‘I
lIH'lIMIIUIi iii III] Oi'igziiizi] iliilcriic I'li-iiipci‘li‘}; I‘Hi‘x‘i p, Hi Spirriiiicii M 4% i‘i‘niii
\"Iii‘izi SLIIIIIILI ix xiiiiilni' iii cuiiipnxiliiiii hill ix Iiini‘c glicixxuxc Ihuii xpi‘ciIiicn (H llll‘.
gi‘uiiiiliII/niinii iil' gziii‘iici iiiid IiiiiCixiliL‘iic ix miixpiuiiuiix .lllIi ix iIiii‘iIiiilvii In Ilic xii'iiiii:
xliczii‘iiig In \\il|\.‘|] IIIL‘ \LIgmlzi liliick IL‘h been xiihiccluli

St'f/H'H/Hli‘y (new; (i) liliigk \IH'L‘HLh \CI'I‘IL'IHIHL‘ I\:ix iilixci‘wd iii xiiiull iiiilci'iipx
cliixc lo Ilic L‘IHIIUL‘I hL‘lWCL'Ii iiic lim dipping HIL‘IJNCIHIHI'IIIx IICIII' Swim .ll](| llik‘
Iiigiil’d‘x |-;il|x |I|i;iiigcllii lulic, Iii Iliiii \I‘L‘IIUII pu‘iiiicii (i5 Mil. lig. Q (I I) iiiiiic
lllllll hull' Iliu i’m‘k ix xcuii In uiiix‘ixi iil' ii piilc \cllmI xci‘iiuiiiiiii- I'k‘lik‘lllillk‘tl
\Iiih Ihc k'lL‘RIV'ilgL‘ pziiici'iix ol‘ Uli\ilk‘ I‘iniii \\|liL'iI ii \mx «luriwdi \‘Ii’czikx um!
:iggicgnlux III III)” mic iii'i- :il‘IlIILiLtlil in Him \L‘IDCIHIHL‘ Iiigcllicr \IiIli i‘clicx «il' Ui|\‘ilik‘
:iiid llic I'L‘IIIIIIIMII‘I' iii Ilic ruck ix ciiiiipnxcd «ii \lI'Ullgi) clmxcd ixilu _L'.|'CL‘H I‘IhldliiL',
t' pi'cxciil cuiiiimxilinii \\Ii\ pi'iilmlili lii’niiglii iLl‘lllll In Ihc xci'iiL‘iiIiiii/ilioii in At
pci'iilolilc xLi\iiiiiIL*i.

2. The Hurumu Sundxlnncs
'Ilic I)iii‘Iiiii;i Huiidxlniivx iiiidci‘lic .i gi‘mi ixii‘I «ii Iih‘ l.ii'Ii ifcxui'I xiiii.i1cil Iii liic

c1ixi :iiid xiillili L'iixt ul' IIIL‘ iii’cu giiiixidcicil iiciv I\|i|li,‘i'. WC: \Kiiiili'ix. WWI IIIL'H'
ucxlui'ii \‘Ullldk‘i \\ii|i [ih‘ “IHI‘HICHI Sixiciii t‘lllI‘I\ Iiic \Ul'\IYl|i]I \Xillzi .‘HCLI xiiiiii'
iiiili-x xniiIIi ul [ilk‘ (iiiiiiiin II\CI illlxi Ii'ciiiix iii .1 Hal'll]i‘iI"I'l|1\‘.I‘\il‘i\ IiilL'L'ilUH In IIIU
i0\\L’I 'li\:I i'iwi: Much Hi Iliix \UUHII'} ix :: Iiliilidli'HUlI‘x |‘..Il|1 mu \iliicli Ihcxr .Ii‘c
IIH I‘Hlk‘lUP\ xn IliiiI HI] IIIL‘ xiiil‘iici- ii ix Iliihk'lili In iiixiiiiyiiixli Iii-Nun :ii‘mx‘ iiiiili-i'|:iiii
Iii IIII.‘ Hzixmiii-iii H\xiniii iiiiJ IIIL‘ l)ll|'l|iil.I \1Hl‘xi‘lik‘x

lih‘ HliiiiiiiiiSiiiixlxiiiiivxuicIiic KCH‘IIIk‘L[l||\1l|I‘II:\Ui HIL‘ lxiii'i'iin Sim-iii \‘i \Hmiilli
:iiiil (t-iiii‘ui Atrium: iiiiii xiiim gEirxv \iiillllllillx‘x iii iiii- l’ciiiiwli'iiixxiL xiiu‘cxxiiiiix «ii
\Iiiilngziixmi' :iiiii liiiigininikii Ilii’uc iiiiijiii Iiiliiiiivpiuil ili\:xiiiiix zii'c \ii\llllg[llixhili‘ik‘,
\Iilli uniixi‘ :{i'ilx (iiiil xiiiidxiiiiii'x .‘1[ HIV Iiiii .IHLI i‘IlllIllil u! Ilii- \(‘Illlx‘llx‘k‘ illiti iIIiL‘l
‘ilHi\II)|iL‘\ llIHi \IlilikN iii IIII‘ iiiiiiiilv.

l‘ppci I \iii/I‘Lix Siiiiiixliiiii' .IHII \‘liiiiiiiii (iI ii
|)iII‘iiiii;i Siiiiilxiui‘iyx ‘ \Iiilillv i “ I M‘““”“”” 5“]“1\l"'w\

‘ $7,. \iiiii )ll ( illiliHl HxIIx.
limu |. IililI(iIII\

Uiiii [|]\k‘|~||i|(lill\i1[k'\l‘ii iii IilI' {HI'N‘HI iiiv:

ili Iiii |\Rl (Ilill-x
IIH' liii (iiiix iii illk' Aim IIIIIPDL‘II ZIIL‘ ik‘xl C\[N“L'Ii iii lilL‘ (LlILIHII mile} ilI.Il

\Liilm iiidx .‘ii IIHI‘QIIIIIII' W *(i I, Il’i.iii‘ Ii IUD, .‘I. \\|II'I\‘ Hi.I\\i\i' gum”. iL-d \iiiif
pink .iikiixi‘x lIiIi (Iiligllt‘llilk’idlb‘x iiiii I‘.I’~i\\i|}ki\ iII IliH‘HI W Llyuicux Hii: LI)I'i|fI|IHlIL‘LI1L‘\
xiliiuh CJUI hp \L‘L‘Il iii llik‘ \wxlcrii Iixu'x iii \iiim iiigix :iiiil Hx‘igliiiiilillii‘I Iiiix. niiiiaiii
liciifiii‘x Iii yi‘ziiiiiiiid giivixx illiIi «illici' \.II'|I‘[|U\ ml IllLll‘i/UNK' :iicixx dci‘nui ii‘iiiii 1hr
HiIxClllCHl Shk'iii. 'lliu PChhlk'\ lll‘L' xiili iiiiggiil.ii‘ iIHIi I';III_!!I‘ In UM‘I xi\ iiiciii'x iii \i/I‘
,iliiiiiiigzli liII‘ inningzv IIILHHL'II‘I' ix ili‘IHll niii‘ iiiI'li,

(U.II\I‘ li]l\|\ i‘L‘IIIiL‘II gi'ilx HIIIU'UI‘I lu‘qii III‘Ix' ma! Ilii~ «zixlwii HIIII‘L‘JI‘I iii Iiic
iiimi Him :m- L‘\\C|IIILIH\ :iikiixiu. Ilic iii'niiiiiliiiii «II gLixlic I‘cixi‘aii‘ iii x.iiiic xiiygiiiii-ii‘x
iL‘,;_:, (W ,WI IIIIIH Iww iiiilcx mxi Oi \iihn i‘iicixi ixuigliiiig H‘nil‘t’ iliiii iil'l\ PM (viii. [iik‘
L‘alllllt‘lih .‘iii- iIliglliJll ZHIII piiiii'li xiiilml IliiiiiigiiiiiiL iIIHi Ilic L‘k‘llik‘lillllg l]LlII'I\ ix
L‘IIIICI' I'cri'iigiiioiix :ix iii xiiuciiiicii (0' 7138 ”NIH Iiir (liliillhl ‘II Iiiiigiiiiiili- EN {7' I
Hi I‘.IiL‘L1|'CHII\ iix Ill xliL‘CHIII’i] M 4}“ Hum .I lh‘HIl Iliiw IllllL'\ MIN”! 01‘ lhc (i;i|:iii;x
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:it lnngiludc 38 58' [L .80i ul‘ llic Iimwx‘ixc grilx ili'c cruwlwdilul lwi mm ul~ Snlm
i‘nclx llicy :ii‘c \cvn In lw grmlul (I’lnlc lll. l‘igzl ll; llic l0\\Cl' count p.111 01' with lwil
ix liglii in unluiii‘ lllltl :mpmuclicx gzi'nwliggl'zidc \\l]ll\l lllL‘ Lippvi' IIIUI'L‘ “HE-gluint‘d
purl is :i (lurk i‘cd grilly IiillLl\li>IlL‘.

llu‘ «‘zixlcrly \lip ml lippmvmnlvly ‘sll llcgrl'cx Ix mninluinml l'm‘ lll\llll1L‘C\ nl' tlircc
in l'uui' |illlL‘\ l'i'niii llir ”LHL'IHL‘HI Suln'm umlml. lml iicili In llu‘ mslcin iiizli‘ginx ul‘
my arm lllL‘ (llp in lhv (minim mllcy H‘llllk‘i‘x In lL‘Il m‘ liliccn Llcgi‘ccx mill :in increasing
pi‘uimilimi Lil lliiii giilly \11iiilxlniir mill \Imlvx \\ill] iimllllur lll]lL‘\lUl]t‘\ ziplwni' (l’lxllc
lll_ lig. 3i |)ip\ pi‘nlmhh lulliu' in depth will] :m Lillcmlzml thinning lil‘ l)L‘(l\' 1mm
[him {he HnNk’llil‘lll Mxlvm umlacl and ii CtL‘I'VLlllYC C\lllllilli‘ l'm llic ltllill Ihicla-w
all Ihc 'lui‘u (il'll\ ix bL‘licvul In lX' in Ilic mniu- 3.000 7.7Ull li‘cl (Suiialcix. I‘l‘“). p. l5)
lliin—lwililml lwlxu‘lx liiiivxlniit‘x liml imlilcx (\pccimcn (”WNW li‘nm llii‘cc miles L‘il\l ml
Snlm Ruck). ulc illit‘lciilulul in thin lwtlilml \L‘klllk‘llk'(‘\ iii lllC lipiw: pail ml~ llic
\llCL‘L‘\\l0ll§ 1hr} .irc lypimll) lI‘C\l] :mml give ll ClClll] cnnuhnidul I'mcliii’c. Angular
giziiiix ul‘ cluxlic iliizli'l/ :uul Iblspni' m‘c wliicliliii‘x iilmmlzml :iml iiiipixi’l u guilty
:iplwzli‘nncc lU lhc (lurk \wullicrcd \lii‘lzlccs ml lhc linicsloncs.

slui- rim! ('mn/l’l/u/ix ill ”FINN/Him ml I/Il‘ lulu (hi/x lll lllx‘ Mill—(iuluim :ii‘vii
(Simulcm. NW) [N [mil (u‘itx :u'c mcrlnin ln buds containing llic li‘cxlmmlcr himlw
l’ii/iiiwim/u/im lIH/li’l'l \iiml, ul llppcr I’L'i‘liiinii :ijgc ((ii'cgni‘y I‘Dl. pi Mi Mi Ilml it
i». likely llmi lllL‘ hulk ml lllL‘ gl’llh nulcmppilig in lhc pl'UHL‘Ill lll'CI: \wrc dcpmilul
during lllt' limci 21ml millillc I’mmmn l’ci'imli liml Ilu- limci‘mmi hula may lw nl
lippci‘ (ullmnill‘i'nux Ligc.

Iii mslcrn kunyu lllk‘ cml-lri'liui‘y pL'IiL‘pluin lwwlx Ilic lLixL'Im‘nl Splcm 11ml
lmwi l)ui'um;1 Sumlslmim lllll\k‘. LlllLl in cniisrqiiriicc Iliui‘c :ii‘c l'cix llill» in which :i
I‘vpi‘cs‘cntuliw llllL‘lxllC\\ nl' lhc lzli‘li (urilx' um lw \L‘L‘III in lhc (inlziim i‘iwr \‘l‘clmn.
lumcxcu 1! giant ll]|k'l\|li‘\\ ol' cnmw :iilmm‘ link ix lL‘IllkL‘tl .lglnllhl llic Iiivlunmrplnc
lmiliilulinn. i'L‘prcwnling rapidly (lcpmilcd uml lll*\(il'll «lclwrix Llci‘ivcd li’mii lllL‘
iiciglilmiii'ing l‘iLIM‘Hlk‘Hl Syslum lL‘l'l'Ltlll, -\ L‘UllllCl'Ril‘lL‘ ll]l(l\ll(‘\\ i\ lllM‘ Iiidicuiul I'm
llic l,U\\L‘I' Durumzi Siliidxlniicx nulci'uppilig in llic Vicinity ul' 'lkii’li UH [he Kcnyur
llglzmilzi i'.’ii|\\;iy \\li\‘l‘C :1 inui'lwil iicgznliw gi'nVIl) iiimiiizil} ul' zilmul l7 iiiilligulx ll:I\
lu‘cn iccunlull on paving; I'mm llk‘ liziwmunl Swim” In lllc 'Iul‘u ,ui’ilx (iiil'm‘iimlinn
\llppllk‘tl by mimics) nl' llic [H’xfilicll li\plm’;ilinn l’;ll‘llL‘\l.

'l lic :li'luiwx lltl L‘niiglmiicmlcx ilpik‘lll lo l'ni'm :i \Cl'lL“. nl' L'nclcsciiig “ulgcs llllLl
.ii‘c (‘N‘NL‘IllliIllV pin‘nlmnnl (lk‘PUNl[\. 'lliu lcchmic I'nclni‘s inlluuncing ll']|\ lypv nl‘
\L‘tlllllL‘lllJlllUl] l]:l\L‘ l‘L'k’ll t‘IIIpIIJMl/(‘d l\\ l\l'}|]lllk‘ (l‘J-ll‘ pi l‘llM. \Vlll‘v Illllll‘lllt‘tl llic
mpul .iu‘llinululmnx ml :ii'kii\C\ :ii lllL' I‘i‘ingu nl’ granitic ni‘ inclniimr'phic Ici‘i‘ziiiix In
\ll‘k'l‘ )Lillllllilll lnimgi‘npliy icxlillmg ll'Ulll iiplill :lllLl lElUL‘kilzllllllllg :II lhc L'llkl Hl
ni'ngcilic cyclcx, ll IN likcl)‘ llllll wmu grmlul ll\ in lllL‘ ‘lzli'u (Ji'ilx \wrt dcpmilcd
Ill lzlkL‘x nl lL'L'lUlllk' origin h,‘ llii'lxiilil} L‘lii‘i'cnlx i'clczixml (luring dumping Ullklk‘l' t‘
li'iggu' nil umIcnipnimitmlx Icclmiic Imucmcnlx (Random. l‘)57. p. 309)

"'4 . 'Icrlim‘y Linus VYHIIH I’lmnnlitc
7| his Yullil plnlcuu plinimlilc is (lk‘lHL‘ :md llllx’l'lk‘lW'NlQllllIn“ :iml mliibih :1 cnnrlioiclnl

ll'LIL’llll’L‘ :Iml \llll'l\ gin-n In gi‘ry wlnurx. | rush \lii‘luccx li‘cqlicnlly l1:l\L‘ n gl‘c;1\_\' lllNllL‘
llllL' In lllt‘ w;1\y iicpliclim- mmluii ul' lllL‘ gmniillmnxx, A pni‘pliylilic [mime ix
L‘i)|l\PlCllllll\ llii'uiigzlmlii Ilic mlcm ul‘ lllL‘ lln\\; Ilw pllkflllk‘l)\l\ :lru piulmiiingmlh
ul‘ lllllillllik‘lJSC l'clxpni Iii vulimliull iillllux ranging lip 10 low or liw milk-x in lcngllL
and are l‘i'vqlicnlly Ilou«)i‘iciilxilcll. Illcii \lilvimmllk‘l Liliumiicm lwcing piii‘IiL‘lilziI‘h
:ipimrl'iil ill \‘ciliuil xL‘clinlix ul llic lli\.‘l wen Ill lllk‘ \‘llll\ lmiiiiiliiig! lllL' iilnh‘mi
(, i‘uyil'mi‘m l\\lll\ nl‘ :nmrllmcluxc All'L‘ coiliiimii Nupliclinc plicnuci’ulx :ii‘c lvxx lllillllkllllll
lli‘in uimi'llinrluxi: :Iml :ii’i‘ (lixliiigliixlicd liy [llL‘ll' \liilll i‘L‘cluiigiilui' or I‘nlliiilul \lmlw
Lllltl gl’cun lll\ll'nll|\‘ :mpmiuiicc
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ln Iliin wI‘Iinn (\hm‘inivns 60023. (ill‘Zh l'i'niii Siinguvinxh hi 4H l'i'nm Ilic \lnpm
pup. and I139|l4 l'Inin l‘ipiyn ('liiipuxnl :i ginnndlnuxx nl' Ii'IicliiL' lL'\llllL‘ ix \ccn In
hc cniiihnxcd nl' pi‘lxnis nl‘ .‘lIlI)l'll]UCl£I\L‘_ IIiclici \\‘iI|i innpliihnlc :ind p_\i‘n\rnc :Ind
inlvl’sliliiil nchliclinv. 'llic \ULlLl znnhhihnlv cnx‘syi'ilc nccni'x IIN \lllllll glilllh lilcncliinit
in d'.n‘l\ hi‘Imn In hlllL‘h 11nd ix :icpnnnizniicd hy |lk‘(‘Lllk‘\ nl' lii‘Imn h:n'l\'mil\ilc :ind
l\IiI.ipliniiIv. Sndii IIH'UM‘IIU is I'cpi'cxcnlcd h\ .‘iugii'iiimnigilv and l\ mniclnncx
ilL‘L'UllllllllllCtl l‘\‘ .i pnlc grucn dinpxidiu DyI'UM‘IIC. IipnIiIu l\ .‘i winninn :icccxwi‘}. .Ind
mnlilic nizilu'iiil IN II I‘nnx‘picnnns :dlumlinn pindncl I'L‘plziL‘ingl hnlh hhcnnciixls :nidginnndniiixx, Aniilcinic ix |‘II‘L‘SC|][ inlvi’x‘IiIinll) iind l\ \Ull]t‘lllllL'\ :ihnndzniI.

\hn‘lxI-d \«l‘lll‘dl'lly‘ nl~ Ilic llIm ix :llMCIll In Iliv \\L‘\I nl‘ llIL' \iUPL‘Li gun hill in Ihc
msIL‘i'n pniIx‘ nl lllL‘ plinmn Iiinygdnlm lwcnnic IihundzinI in Ihc l.‘i\:i .ind UlllL'll I'nniziin\\llllk‘ ailc» Sonic nlllri‘niix :Ii'c wni’inccnnx. Ihc l;i\Ii hcingy i'Izldlcd \\iI|i mnid ni‘
li‘llllL‘llllll' \cxiclcx uhivh nanny ;l\ ninth :ix lil'ly pci‘ cvnl 01' [he l'OL‘l\ In [his I‘cginnIhc l;i\-:i nIiII‘I'nIi hi'niidrnx In ca' :in mm lllL‘ilHlI'lllg (ippi’nxiniiiIcl) Ivn IllllC\ l'i'ninninth In \Ulllll. IIIid wwn miles l'i‘nni mxl In \wxl: Ilic liugi \ni‘lncc which clxcnhcn‘l‘ni‘nix :in :Ilninsl llLll cupping In Iliv YIIIIII plzncun (I’lxilc l. Ii}; II IN llL‘l'L' chimliuill)lii'nlxcn h} El ninlIiIndc 01' under» mliic nl' uhn‘h liziw xnIIIll plinnnlilc plugs ;ilIhcii' ccnli'cx. Ihc mnjni'ily nl' lllL‘ ci'IiIci'x i'iingc huhwcn Inn and thin hnndi‘cd }‘.il'(l\in dinniclu.’~ and Hit llnm‘cd hy I'cd Villltl) \Ull\ \III‘I'UIIndcd h)‘ hm :iniphiIhcuIi'cx nl\L'\lClllllI' plinnnlilc. (L‘Hll‘L‘\ nl' nciglihnining I‘I'Iilci'x ill'L‘ gcncmlly \cmrnlcd h} In»mim‘ IhLIn .l li‘xx linndi‘cd )’;ll'\l\; \Ulllk'lllllL'\ Iliui Iii‘r ninInt inlci'l‘I-I'ing. producingdnnhlclx ni' cluwrx‘hnpcd lrlll(l\‘ in Plllll‘ £I|lLl wwi’ul gi‘nnpx \llt)“ :i linun‘ :n'ixnigcnicnl:ihnnI IIIlI'lll—lltll‘ll1-L‘;I\l€l‘l)”-lI't‘llkllllg ;l\k‘\. 'l‘hc L‘L‘llll’ill plngk; rm‘ \hxn‘pl) In licigliIx nl‘lliiI‘Iy Ul' lull) ll‘cl zihnv; Ihc cmlcr llmn‘x; lhI')‘ III? III dcnw Iinwsicululcd and coni‘xcl)lini‘plnrilic phnnnlilc In which snhwi‘Iiczil llU\\—\l|'L‘illl]lIlg nli Iiiini‘llinc|;i\c |1lll‘llt)\'|)\l\I\ wnu‘Inncx‘ dixlingnixhnhlc. "\|1|U'U\lllllllk‘l»\' Inn hnndrcd cmlcis and :I \inullui’ nnnihui'nl' plngx .‘il‘c I'Inind nn ll1L‘ caI‘I‘n YnIIzi pllllt‘illl. i'cpivxcnIing lllL' crndcd I'cninnnhnl' Ll who 01' ccnll‘x‘x linni \NlllL‘ll :i plinnnlitlc l:i\‘;i llnnd um :Ilmitxl \iinnlIdnL-nnsl)I-xli'ndcd 'lhc diali'ihnlinn 0|~ lllL‘ plugx‘ Knggcxlx Ihzil l.|\‘.l \\‘Zl\ pnni‘cd nnI l'mm pnlnlxnn SCVL‘I'IIl I’ll I'I‘Iii'hui liwnl'm in Ilic Buscnmit Syxlcni l'nnndzninn :Ind llll\ \iun l\snggcx‘c hi; Ihc UL‘L‘III'I‘CIICL‘ nli .‘I Iingnnitic dylxc in Ilic ll)\\L‘l' 'l l\\l i'iu‘i'. ’l he .‘Illglllllclllnl Ilic xnppm‘cd l'L‘i‘dL‘I' llHNlH‘L‘x‘ is Iiiii‘cliilcd In lhc dii‘cclinn nl lllL‘ lincni nnlcnm nl'Ihc \\.C\‘lk‘l'll pin‘l nli lllC Snnlli YuIIn plinnnliIL: “high \\;1\ I'\|v|.nnvd nn :In L-Iii'lici‘ page.I'\ :in Cl'k)\ll)ll l’cnlurc.

|.i\;i lIL'l(l\ mhihiIing ll inlillilndc nl \nizdl \‘l'zllL‘l‘N liUl'lHL'Il nn clnxcl) \pnucd ll\\ll|‘C\ll.I\L‘ hucn dcxuihcd Imni Iceland hy Rlllllldllll (MPH and Hindi (Will. p ll}! IhI-[mist ‘i‘nllii l;i\‘:i livld ix imxxihlx nl' \iniilzn' In'igin. :illhnngh a' In iIx .Id\;nipcd \lgili‘nl' i-insinii pyi'm‘liixliu hindnclx Iil‘ Ilic CIIIDIIUIH :nc Licking.

4. Superficial lh-pusils

lx’I‘d \Iind\ mils ('\’L'Ill\‘ Innnllc lllllcll nl lllL‘ lwilii'iwk Inci' lllL‘ \'m and \nnIli\dllll |1lllIIhl Ihc nucnnnil.‘n1nnx JIIK‘ \llillllH‘v in lllC (iJlZIHII. liVn illltl \lh. \.dlv\\\Ihci‘c Iliv Inidcrlynig i‘nulxx :n’c gcnuriilh unwed in plxillni’inx ni‘ nIIii‘Im I‘lhx~ .IndllllL‘G\l :ihnnl Ihc lmxcx nl' hil|\ lil.c Siig:.i|.i. liiInII :Ind \liiiigd :ind ll\‘.‘ll In Ihc lnnlnl llII‘ Y.iII.I lilxdmn ()H‘I llk‘ lilziinx Ihc \llpcl‘llcldl \I)|l\ ynnlinn l;l\k‘l\ nl hllllhlll'linivxlnnc iind l.IlI‘|‘ilig II'HIHIUIIL‘. :ind lhlclu'n inIn I;dn\ Iiunnnilzilinnx :Ind .lllllHiill:in\ nun In lllllk, \\ Ll I'L‘\llll nl \lllllll I;nnl';dl Iind slighl I'nninll IliI' nnnti'iilx LlCl‘HUlllUlIl IliI‘ tllxllllt'jll‘llllllgl InL‘IIIinni‘pliic I'IIL'l\\ \llllk'l lllllk' ll:lll\|1UllL1llUll. :Ind agin'nvl,liI;innniiiuncIiIL or [him :n'I‘ nllvn Im‘iIlI/I‘d in Ilic \Ull\ Inci' Ihi‘ii' \Innuc I'UL'lx\, l;I\;i\lll'lllk‘kN nn Ilic YIIIIII hl.iIc.In :n'c idinmI dcmid nl wil uniil l‘i'nni Iliin :iccnninliiIin'ix[ll pinh, \\lllk‘ll L‘nllc lincigixiincd (lL‘ll'lllM Iind lni‘ni \L‘.l\\)il.‘ll \LIlCllhIilL‘y
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”111C|\ clay wilx :m‘ ['L‘Nllik‘lk‘d lo Icgzinns of {mm Llruinugc nml 1e [ml L‘\lC|1\|\\H
'Ihcy occupy 1m urczl nl‘ several \qunrc mik‘x hclwccn lrimu :md .‘\1/in:n1 h|||\ :md um
ul' Irimn. zrml haw :xlm (hum-LI ll] LI nzlrmw \Irip lwtwccn Kizxm .md HIL‘ H114: [3121mm
in [11c old 'liVu \‘itllcy; lhcxc Im‘ulilicx \uppurl lilllc m’ nu lhmn wrul1 m umlrml In
t‘ xurrnllmling: rml soil arms “high arc lnwl)‘ (tHcI’L‘d by \cgvmlnm

Rul. hnmn nml (lurk gruy .‘IHIHIJII mrlhx mark Illc cuurx: 0! I11: lmwr lam
riwl' mxl nl' lunmludc 35’ W’ IL ’lhm‘ My Hood dcprmlx \\hiL‘h \prczul 1hr Lli\[ll|!L'C\
ul' uvcr :1 milc 0n vithcr \ixlv wt‘ llw IIILH‘IIHHC Ilwr lwd Lllhl :uv mpmcd m :| mllllillldk‘
MI' llitl'l'UW rumilvnluz gmHix-x, Plr‘ixluccnu In Rccunt \L‘lk?”\ 01‘ crass lwddcnl \Lmd rnml
f-UUWI UHHIliHiHL' prhlwlm Hi gnviw .sml Irma margin 1hr UHII\C nl' IhL~ (mlrmnr

5. lrnmcl:unm‘plmscd Intrusive Igneous Rocks

lHum-I11Inurplmxcd igznculls |\)k“\\ ill'k‘ IL'pu-wnlcd in the arm by u Inmwnilc.
.mul (lurk lulnpropluric And nlknlmr d_\l\cx ul‘ pmtl’crmfln mgr. “Inch ml hull: llu‘
Huscmcnl \yxlcm 21ml [Murmur \umlxmm'x.

Ifiulr'ru l’rwuwm‘lr. :\ «lurk \L'ry um‘w hiulilc lwrnwnilu innulm uncixxcx
lorming :1 group ul’ hills Apprn\im;xlcly l\\0 IHHL‘N \UIJIIH';1\I ml} \‘r'mtlmm, Ihc .mlcrup
i\ 01' mmc mlcnl: it may rcprcxml .I phruwhrmcd pllllumlu [\[mwd \mlnpm ul’ lhv
ruck :m: IUNH'UIIH nilh dark mica. and m lhm \L‘utmn (\pccimcn (M l)". iig. r» (a!)

(.1‘) (1)) (t)
Hg. 0 Uranium nl lhin wt'liuns (II intrmiw rod“ [mm Ilu‘ \ni-Mmlh \nHu nn-zl:

In} IKiulilI' mruwnilu Irmn Inn milrs mullrozlsl ul' “zillmni. \prcimrn 0047. ()rdinun
“L'JIL \ I}. l<nslulilr (Ill. ungilv l‘\), lmruhlvmlt- :uul unalilr (l I. hiniilc (Ii).
h'lsllul (I‘).

IIIJVocsilv, l’mm llH‘ (.':|I:III:| mllm m-nr llu' mslcrn lmnIl-r u! lhx' :IH'LI‘ \pu‘ilncn
65360. ('mswd niruls. \ 3}. l’vlspnr tl‘ ). hurkmikilv (H).

lc)“l'i1u:u'.litc”. from Hm lmu-r I'im mile). Spu‘imrn 6030. ()ulinnr) Iighl. \ I}.
At-gil'inv-zuluilc LM. Irulitl' :lml I't‘lxpzlllmid (I).

I! Is \ccn In umlnm large \llh aml‘phrc hiUIIlL‘ cryxlrtlx. \crmnmrphxc mmvm-
unmxlmg HI cnxlutllc um? dummiiv Hugh: and |IUI'|I|‘IL'H\?{‘ llu- k‘lhlixllh‘ c\|n|n1~
\xcuk pink lo gru'cn plcnchrnism. :rml lmlh lhc mmwncx are purl]; ”MUN/mi ul‘m};
x'lmhlgx‘ pzll‘lmgx. lnlx‘rsliliul nlignclnxv Inrmx luv Hum IL'H pt] {CHI Uf lllv luck: .1
“Mr illlL‘l\IiIi‘.lI czulmnulc is ulw pwwcnl. [mm-11m \\iIl1;1\mzrll:mmunlofcu'nmingtumiv.
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1'21x1_ 1‘1111' g1'111111'11 1'111111'11 111111'11111x :11'1‘ 111'\1-|11111'11 :11 1111' 1111111 \\:111x, 111 111111 x1'1'1i1111
‘\1‘&‘\'1|llk‘ll 11‘ WW 11111 1'111'11 ix x1'1'11 111 1‘1111‘121111 1111111111111 [1111‘11111‘1’1x1x 11] 111111111' .11111
11111}; 111'ix111x 111‘ :1ilgil1' 111 :1 1|1'11x1' 1111111:1\1111‘ 111;1111\ 111' 11111’111'1111111' 11111'il1: 111111 1111'
51111111110. 111111 ;1|1:11111'; 1111' 11:1x‘1‘ ix 1'1111111111'xx 111111 1x1111‘11pi1‘ 111‘ /1'111i111‘,
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pmvmcc. sincv linguzlilc is Ilw hypuhys’snl cquimlunl ul‘ phmmhlu aml m‘cm'x' ax
marginal lhcicx nl' ncphclinc sycnitc uml‘ like the \‘ugushcs and mnnchiquilm. in Ll)‘l\C\'.
II \‘ccms‘ likely lhcrrl‘m'c lhul :llknlinc plllllllllL‘ mckx musl nmlcrhc pm'h ml the urea
huhwcn Ihc Gulunzl 11ml Tuna \“ullcxs hut :c cilhcr concculul or haw yes! I.) lw
lnmlml fill xhrl'ucc.

\'l-- Mli'l‘AMURI'IIISM AN!) (SRANI'I‘IIA'I‘ION

c\ lurgc purl ul' Ihc arm ix llmlcrluin hy crys‘lulhnc \chixlx :nul gin-mos (luriwd
l'mm xcxlimcnls lhul haw \llllt‘l'L‘Ll illlclm' I'cgimlzll IllL‘luI]ltll'plll\lll; hcl‘ol'c Im-lunmrphixm
lhc \cdimcnlx‘ rnngul l'mm cmu‘xc urkmm. grcywzlckm .‘lHLl sumlxlnncx In linugr’umcnl
shulcs 11ml nulllslmlcxp \lm’lx 41ml hmmlnncx lugvlhur \\‘ilh Vulcaniu mclm LlllLl limit
or Lllll'uil‘uNlC micclmnx‘, wcrc mlu‘rnlxlcd in thc ulnxllc :mcunmlulinnx. Suhxuqucnl to
their (lL‘[M)\|l|Ull Ihcw Incl“ \H‘I'L‘ whim-ml lu pmwrl'ul \h'csx‘us and was l'uhlu’l 11ml
\hcurcd‘ whilxl wmc. il l\ lwlim‘ul. were lhruai dccp inln lhc earth and umlcr lhv
mllm‘uu~ «'l' high prcsmh'cs llllll lcmlwrzllurcx wcl‘c l‘ccryxlulh/ul and lIlHlL‘l'WClll
uwhpmillulml chungcx cll'uclul lxu‘gclv lw lhc \luw mimulion m’ vxchuhgzv ul vlvmcnlx
m :m mm \Illlc (Rulnlwrg I‘M), p Z-lS) .11 Ihc \zlmc hmc lhv mcmhpclcnl mclxx
\Ichlml ln pluwhr Huh vnmllun ol‘ cmnprumlvc lawn and :1 \ln\\ IL‘llll'l] In
|\l)\l:lllc uluihhrhlm .lu‘mnpuniul hx‘ nlccp crmion nwr n lungr pcrmll 0| guulogiml
I‘lm‘ vwhllmlh yumplrlul lhv cwlc :lml run-ulnl :l mvlunml‘phlr :ruwnlhllxgv nl' gzrczll
L'HlnpluUlV,

lll lhc wmu‘lll .‘Ir‘m [\MI gzl‘nllpx nl cryxlxllhnc I'Uclw um lu' lll\l|llglli\llL‘ll lll Ihv
limcmml M‘xlcm. 'lhu um- (i) mcdhml In higlrglmlt mclu[mu'phmul \L'Llllllclll\
[he \nlm lul‘mqllmn, \xhich :lllhungh lllk‘l£I\Ulllllll/L'll haw Iml \llllk’l'k'll \Imng grumih/u
lll'll liml nu- unlx mmlu’nlclv t‘l.()l‘|llL'kl‘ and hi) llIL‘ migmulilu ml [hr 1 1134:”l l;lll\
huh ;I lumlumcnl nl' ul‘ighml \mlimcnmr). \nlumlc lllltl hmic IgnL-nhs mulm “huh hux
l‘k‘k'l] Hill'llSL'lV gu‘unill/ul and lh'l'nl‘mul. m that llll‘ ul'i;.:ill;1l ll’klllllk‘lllilll pullcm ix
>lmm1 uhhicr'ulul llnlh :ll'L‘ nl' guilt rcgmml mlcnl 41ml umlhvuv min HL‘llllM)llllll.‘l
ll'l‘.l\.

ll) l/u‘ \M/w l’nrllmnrm, 'l lll\ l\ .I \lllllrlnllll \criu ml lmm gncisxcx :lml gmnuliIL-x
L'ulllulnlllg llllll wr'pvnlmi/ul «lnlnmllly t-xlnncx :lml :lhllmlzmt mlcnzlllllimnx nl
lnunhluuh' gums» ll \ pmlmhly L‘LllllVlllL‘lll In lhc Kumw Scricx \\hirh hm lM‘L‘l'
muppml mm:- ()H |llllL'\ Imlhm mulh (Nuggmmn. l‘HL‘, p. ll). hut lhn' mu \L‘l'lLN
mmml lu- [LICK‘ll mm mph nlhuL 'lhr mlmmlx ml lllL‘llllllHl'PlllVll mmrvswll on Ihv
\ulm mclm lx \llll\‘ll h)‘ t‘ Pl‘llllk‘ gummy» zlml \(ll|\l\. .Iml h) the ClllL‘»\lllx'illL‘
:zumhhlcx \\lmh l'uIIm-ll l'mm ruclm smhillw In mincmlugiml \‘ll;i|ll1L’\ during; I'vgzlnnnl
mcmmorphiam. “hm clmrm‘lvriflic \‘hlhlc mim‘ml LIN-mhlugcx m-rc «lcu‘lnpml. lhr
pchllc mrlxx wumnohh cnnluhl .llnmmlim‘ gml‘nvl. ul’lcn lu‘compnhiml l1_\‘ hnmn
hinlilu and the rum Aluminum hula curr‘v lhm lulm ml \llllmunilc. lnlrrxlruhllml czllcr
\lllmlv gnclxsx'x umluin :1 pnlv gum-II :liupxnhc mmwnu \mpnlilu plzlgmclnxn uml
3111 ml

\‘umr {\picul mim'lxll amvmhlnpcx Inuhnlu
\lllllllilllIlL‘igill'llt‘l*plllgll)k'lil\\‘~l1ll)lll(‘—lllllll‘l/C
34:11hulrlwinlilcvplugiucluqHum.
«liupxulv—xmpnhlc—gurncl—plxlgim‘luxc;
cpixlnlugum-Iixphcnwpluglnuluxc:
ClllCllC'(ll(|!1\'l(lk' SCLIPUlllL‘ \‘phcnc:
t‘éllk‘llL‘igll'tH\llllll'llCWVUllllNlUllllk'ihpll‘clh‘,

lhuw :lxxcmhlugux’ mu) hc L‘ln'rclxlh‘d \\1lh mclm nl lhc umphilmhlc llmcs nl l'xknll:
ll‘llll‘ p Hm. Ihv [Wlllll’ lUk'l\\ lilllhlg \\ilhln 1hr NlllllllllllllL‘vllllllillllllllL' \hlw»llulvx
Ilium-l; WW‘ I“ 85).

Ihc hlgh guculc ol I'CglUlllll IHL‘Izlnlm'plt C\hih|ml h) 1hr silliHmhilt—lwul'lngr
pchlic \Ulll\l\ lx pomlhly [ml smminml lhl‘uughmll the “hole ml lhu lm'mqllinh.
‘\\\k‘illl‘lil§!L‘\ Hhhcnllw nl' lllll‘llllk‘kllllll‘ gmllcx ul' mvlunmrphixm I41 lx)x1|lIlL‘~\llllll'l\lllL‘
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\xcrc liol nhxcrwd‘ hm i1 ix cviilulil lhaI wmv parlx pl' [he lpi'malinn arc of a
uunpziraliwIV hm gram: charactcri/CLI by Huggy garnelilbmlix whixls and thin phyllilm
unnlaining L‘hhiritv and given hitililu. 'I hcw hm gi‘adv mvlampi’phiu rocks arc pmsihh
|ncalilrd in pm! or Ialc—m‘pgcnic /()l]L‘\ nl' shvai‘ing [mind in lhc cax’lcrnmosl mpmmi
parts pli llu- Ifiaxcmcm System.

‘lhv mclamm'phuscd \‘k‘(ii|l|L‘lll\ haw liccn \\idcl_\‘ I'\‘&’k)l]\lillllk'kll crulallphlaxlh
(cflurcs are almost uniwrxal lhrnlighpm and wmc pi Ihv whixlx Lrnnlain pmphyru
hliixlic I’clx‘pal‘. much pf \\l]iL'|] ix \Uklik.‘ plagmclaxi', ()li;1l'1/U»|CINPHHHL' \‘uiiiiiig and
pcgiiiaIiIi/alinn arc L‘mnparativclv ram himcu‘r. and apart I'rnm lhc CURIlliiiHC link”
\IUHL‘\' Ihc xci‘icx HilU\\\ lililc k'VikiL‘lk‘t‘ nl‘ plasliu (IL-llii‘liiiilipii, I‘ur lhv mm! part lhc
\‘lll'iUllN Iiiclaliimphic ruck lypm appuai’ [u rcprcx‘cnl Uliwnuih \lralillul \CkliIHCIH\
which haw l'\‘|l]£lilli cumparaliwly CUIHIM‘IL'IH durmg I'nliling and \hcaringz.

{ii}.‘\Ii"um<i//Iix\’ (1/ I/U‘ [HAHN/VA I’uHx sln’u. In 1hr ccnllai pail ol' IIIL‘ :irca 1hr
mpmcd liaxcmcm Syalcm is n! livlvrngi‘nmiiix miglll;llll(‘\. grammar guiuixxc» .‘mli
hamh‘d pr \‘t‘illk'tl glitis‘wx \xhiuli «warm .I lWUJkI IHHL‘ lwhwcn lhc li\;i :md (ialaim
\ailcrxx‘ [his complex contraxlx \Vili] lhc \nlm i'Ul'IHJHiUIL In “INCH i1 mulcmh Inrnh
an iililvi graiiilmd I'Iimizimcm, i‘iL‘IIICIHN i'iiiilrihulmg lu i1» Ilt‘lk'l'tigL‘Ilt‘UUx L'Il;ll.icIL‘l are
(i) dark illllp]lilH)iilL‘\. utiicralli I‘clspalhig, uriilziiniiig \ariahlc ila|HH\ «\1 [HUIIM' and
mom- rari‘ly garnvl. Iiil pink in Willlk‘ qiiai'l/n—I'clxpalhig ulrL'ixxi'x L'ilhvi' gi’aimlilaxhu
pr \xilh illlfik'll. and (Iii) Iiiicmclmc pugmalilm. In wmu L‘\pn\m'c\ alrvmaring 1mm!» n1
.lllVflhllH‘lHL‘ ami qtlai'l/n lulxpallih~ g1|1L‘i\\ \Iiiixk‘ L-wnh zilmig Ihc \lliiL'lHPN. llimigli
mmx- Hll‘lI lhi- \‘cinx and hands pim‘h and such. pr arc ilixcmirimmux and i'nnipricd.
uhrlsl iii cxli'cmi‘ caxcx IIIL' migmatiln‘x arc IIHCHNL‘h ilvlni'mmi. III‘IHI‘IL'llLiIC im‘mwmx
Irving" l'llpllll‘k‘ki m drawn um mm u/i/iwrui, aml i1 i\ .ippiiicm ihLiI llii'xc [Lll'h ul' ihc
wmplm rciichcil a piihlic cmiiiiliiiri, lhc mmpimriiiii .iml lmlmc m 1hr rnrim implicx
lhal pimvi‘liil riiclawiiiiirixiii hax lcmh-il l(|\\.1l'ki\ lhv pmdiiclmii ni' n'HlllliL’ malciizil
cwn 1hr mm! lumums uuarl/uri'clxpalhlc \L‘iih inc himlltnl \\illi [Mil'plfll'ni‘iih m
.iiigcii «1| iiiicrm'lllic. aml pci’lhllic mii‘mclim' ix iiliiqiiirmn m liw pvylflalilrt \curuga
liiHl\ IIIL' tv\1mv ill~ lhv mclm ilciimiisllalcx that icplauriiiunl iii urigmal L‘Ul]\ll1!1t‘l11\
his migratory material hax L‘miri'ihlllcd In lhcir pi'cwm CUIHptMIIHIIL lillh aliunclaxi- l\
mmvlimu L-iii'liiwd in. am! il:1\ ciiihaicd Illill'gllh agaiiisl [H‘l‘lI'UNJMIIL‘ Iiiicrm‘hiic
‘l hc ulignclaxc smirclinim slimw IIHWIHU Iimrgiiix :md |H_\IIHK‘i\|I\' |\ (UlHIHUHlfs (lt’\\‘inl)‘\‘\i
l‘t'l\\L‘L'|] mitrnriim- and nliguclaw. Allhnugih giiiiiiIi/alimi DIUL‘L‘\\L‘\ haw L'UIHL‘l'lk‘Li
li‘ IiiiglilalilI/ul hawmcnl imi: an uxvnlizlliy gramtmd \lHL'iki i1 \Mmhi appuu Ihar.
Eilw thc Hahn [Ulllh‘lliUI]. i1 (minim-Ll origiiialh ul' il \lHlL' Ur \uiiiiicmar) my!“
llllt'lk‘lllJlCLI \t \‘nlcamg IIL‘L‘HHHIIHIIUIM ami Immihii‘ IlHl‘HxlUlh. \mu‘ in sump
iULlIitlLN cnarxc gnmxww giai'iiL-Iilk-rmix himdx ami maww lliiL'I'LVL'iiI‘IL'vliL‘i] giaiiilniif
QIIL'ISMN im- unclusrd in lhc cumplm :md pmhahh i'cpi'cx‘ciil pclilic .iml pxamimm'
\Cdilllcrllx rcspccliwly It‘llliLHIEII' (linpxuhc Hlxlil'lh may mark 1hr ri-Iicx pl inlmci
CiliL‘iHK‘UlH \L‘tilll]Clll\. Sumc nl' lhmc HIL“|;1|IIU['|11]U\L‘(J \cdimcmx perhaps rcprcwiil
iirl'ohlul parlx pl Ihu \iipcrincumliciii Kuhn I‘nrmatinn.

VIIiS'l‘Rl3("l’l‘llil’i
[hr ruckx iil' lilL' aim (umprlw lhi’w pumps HI \\iL|L‘|\ ilillvliiif; .igL- :l \\ilh

Llilh'lcm \[I'llL'llil'kf\_ 1 hey arc:
I ML‘IaiImrpliiu rm‘iw of Ihc Hawmunl \x'xlcm
I l)lJl'Ll[llli SaiidxlmiL-x.
K YazLi pizilcaii pimrmlilu.

Shuchlrcx m m Huxcmum Mxlum IJI'L‘ murc complm IILIH m k‘iiilL‘l .il lhc [whammy
Qil’lipx

I. Hawaii-m S}. 511‘!“
Il'ii: iiii'lailmrphu‘ ['«k‘ix\ c\h|hil a mil‘ihamrlliriwxlmI) ivpiniml lrx'mi Hilltll H

mprcw‘x‘cd [W l iihhcd topography i'cadih Llixlingllishahlc on aIrr-phiimgraph» Iakcii
mur :irL‘m “hut lhc \nil L'UVL‘I‘ ix Him In the mxl irliliilil’l‘iii «lipx IHk' gvzu'ralh l-cm
[ilLili 3U drink-m. and \wllilnlialul “:1;n giicimcx uccupx a your!) lipltlcd hch mmc
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eight Inilcx‘ m ninllh \cl 01' lhc cnntucl hL‘HVL‘L‘l] [Int mtmum .‘sulum gncixxux and
thc Hurlmm ‘izlmislumw Herc Lllt‘ Illitilll' \il'llk’llll‘il] lk'ulm‘c [s an UIH'II uym‘linr “high
«wumim lhc :u’cu 'm-cn ”who Rock and llw \“uirSulm Hind (Pig, 7}.
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NL‘JII‘ IIII‘ L‘lIllIIlIk‘lIk‘I‘ IIl' IIIL' I’IIIIII.I .\]Ii;I :IIIII IIIt‘ (LIIIIiIII IIIcI‘I‘ I» III‘. IIIII’III‘I I'II;III;.III
III I‘UIII \II‘IILIIIII' :IIIII I‘I‘II'IIIEILIIIIII; IlIc IIIII I-IIsI\\.II'II «III». III IIII \IIIIII III‘II gm \\:I\
III \IIscw \cII‘I‘III IIIIII. \\IIIL‘II :II‘I- IILIIIIIJIIIL'lI III II III‘ImII z'lIIIL II‘I \HIIIL' CIL“\I‘II |IIIII‘\
III'IM IIM' \IIIk‘ II I\ IIIIIIIwII III.II IIH‘ IIIigIII.IIIIu» (II III \ \I-L‘I‘IIII ICI‘II‘M‘III I: \II‘IIIgIII

\II\'L,‘L‘\\IIIII, .lIIKI IIII‘\ .‘II'L‘ II'IIIIIgIII IIIIIII‘I' III I‘vIIcsIII IIIIIIIIIJIIII/I‘LI \CLIIIIIVIII\ ‘IIIII II;I\c
I'II‘I'II IIIIIIIIII IN‘UI'IIIILIII\ :IIIIIIII \IIII‘II \\\“q‘I'I\'LIIIIPIIIII II\I.II IIIIIq. IIII‘IiIIII \vI. III III('
\I\II|II\ III ‘IxIIHI IIIII:IIIIIII III|'I\ ;IIII IIIII‘II IIIII \IIIIII II II'IIIIIIIIEH IIIIIII L'l\I III \\C\I
IIcI‘II‘u IIIU \II‘Iq IIIIIIIIIII Ix I‘IIIII‘IIlh IIIIIII‘ IIIIcII III'II‘ III.I'I II: IIII' III;!.II‘II\ I.I|I\I III‘II
III IIII,‘ I‘II\I. IIlIkI III \HIIIC mam IIIL‘ mum III IIIIIIIIzIIII: IIIIl k'IIII III- m‘I‘II III: III\ l‘lIIIIIIIII:IIIII IIII‘ \II.‘II \III‘I\\II IIII .III*IIIIIIIII}!I':IIIII~., IIII’w I.I!:,tc \IIIII‘IIIIw .III‘ I-ImIII’I'II II\ \IIII
I‘IIII'I IIwI IIIIIL‘I‘, UI IIIK‘ :IIm. IIIII LI «‘IIIIIIIII‘II" \\I‘II*(IL'II|I\‘\I IIIIIII|\\III\I*|‘IIII|“,!I|I“‘. \\II\I|III.‘
IIIIII IK‘ \L‘I‘II IIIIIIIK‘IIIIIII‘I) IIUI'IIIAIIUIIII ‘m III NIIIIIII IILI I III IINII IL‘L‘II nun I\;I\II.
:IIIII «IIIK'II I'IIIIIIIIII, III IIHIIIIL‘I'I\ |'III'JII |\ (‘\I\I\III III'I \IIIIIIA .I.III IIIL‘ IIIII\ III‘IIIII III \ III

\ IIIIK'JI' IzIIII'II~ Ix UIIL‘II \L‘L‘II III IIIII \\L‘II IIIIIIIILKI I!III‘I\\I“- IIIIII \k'III‘:I“~. IIIII I: I1III'
:II IIIC IIIIIILIL'II I1II;{|II.IIII\'\I. ‘IIIII IIIImIIIIII‘ scIcI,III\ IIIIIIIgm II)\\III\I~ III: I'IIIIIIIiIIIIIlII
\vI .II :III :IIIgII‘ III I‘L‘IHCCII II\II IIIIII IL‘II IlIfiuI'I-m III IIIII \\k'\Ik'l|I IIIIII III IIIc IpuIIIII.
HIIIIIIIIII’M IIIII'II Is IIIIIIU IIk‘(|lI\‘III III IIIK'\1II‘I‘I IIIIIIIIIIIIIII III :III' mxl.

\I;IIIII IIIIIIIIllf; III IIK‘ HimrIIIIIIII Malcm I‘III‘IIK‘I IIIIIII IIII\17\IIIIII-III Ix IIIkIIJI‘-III\IIIIIIN
IIIII (I'II‘IIIIIIgt .IIItI g,I.IIIIIIIII/IIIIIIII III IIIIIII\ L!II\'I\\ IIIIII/\I|I\ \IIgLII'xi IIIIII \IIILK‘ I.iI|II\
II‘IIIIIIK‘ IIII' IlIIII‘\ III' \UIIIL’ III IIIL’ IIL'III IIIIII\ IIII‘ III‘IIzIII III‘IIMI'II IIIU II_'I{I \
|IIIII/IIIII;III\ IllpI-»-;II \IIIIII IUIiIIIIIIIIII IiI\I IIII‘ \II'I‘II‘I (IJIII‘IIIIL‘ 'II‘I!:II.I‘IIII\ III'.II
IIII.I|I_L‘,L‘IIII I\ |‘III.' III IIIIII\IIII>LL L'IIINIIL‘LI ,IIIII IIII.IIIIIII:/cII 5"II!\‘L« III \IHII'III. IiIII \II,I
IN‘ sI'I‘II III IIIL‘ {IIIIIIIIII \.IIIL'\ :IIIII L'IIIIIIIIIIJI‘UII: III II|I\ IIII‘II III ,'II:I\' «III III IIIIIII\\.I‘II
III IIIV IIIIIIII .IIIII \IIIIIII \\II('I\‘ I
\IIIIIII IIIIIIL III IIIL‘ (I:II;III:I IIIL‘ IIIII III IIIL' IIIIII\I I'I‘IIIIIII Ix \IzIIIHI III LIIIJII/ \CII‘I» \‘IIIIL'II

IL'IL' (II'L‘ (IIIIL‘IIII‘w III III‘III‘II'II,’I.II IIIII-Imm \II‘III IIII'

III‘I‘ :IIIIIHI‘II :IIIII IIIIIk‘II \\IIII IIII'III II‘flIIIIIIIH IIIL' IIIIIIII;.‘.\ IIIII III 3‘ III‘I'I‘IIm III I \‘.\‘\I
\UIIIII ‘I\I“-IL'II\ \IIIK'CIEIIII

I‘II‘.I I’k‘l'IIIIIIII I:IIIIIII .III- IIII|\]‘IICII(III\ III IIIK‘ I)I|I|I|IIII \.II|(I\IIIIII“~ II:III IIIIIII‘I III
\HIIIIII IIx‘IIII III IIIk‘ IIII‘IL'IIH‘III \mIL‘III III‘I‘ PIM\|IWI\ III IIIL ‘IIIIIX .i IIIk“. .III‘ \III?
“«L‘\‘|I III IIII' IIIIII‘I' II-III'IIIw III IIII' I’lIIIlIII \IIIII 'zII-I. IIIIII III IIIIIuI IIIIIIIIIIIIL\ IIIIIIII
UIII‘I'I IIIL‘ (i:I|.III:I \UIIII] \\L‘\I III \III. III‘I‘ III.IIIII:IIIII IIIIIIII' III I‘III‘II-IIIIH xIIIIIIIIIIt:
IIR‘III IIIL‘ I'IluI‘II IrIIII (II. III‘.‘ ‘IUIIIJ IIIZIII‘JIII III IIII~I IIILIII II IIIIIII' I; I‘III.II'\‘\ III IIII
(IIIIIIIIII «II‘IIJII IIIIII‘M IIIIIII'IIIILW III \IIIICII III_II; I‘III‘l IIIIII :fI'III III «I \‘I IIIx‘I'III‘I' III IIII‘
\‘IIIII IIIl,‘I\\ \‘llII III; wcn iII II'lt‘ (IIIIIIIIII‘JIIII'II IIIII IIIIIM “I§I‘I~\"~ IIII\I “I IIII.IfI. \ HIIIII'IIlm
III IIIII IzIzIIIIIIIIII ;:IIIII\xI-\ :IIIII |\III.I*\£L|IIIIIIIIIL'\ IIIL‘ IzIIIII'IIIIII ‘~:!-III'I\ IIIII‘II.II IIIIIIIIIIIIIIIIIIIII' IIl‘I‘ IIII- |IIII!\’IIIJII IIIIIII IIIII‘I‘IIIIII» II‘I LI'I'ILIIIIII'M‘II III I‘I‘II\III5I|‘I.III\' [WHIIII'JIIIIIII'II LLL‘IH‘ISIII‘. --’:II-n.‘ IIIIIIIIrIIIIIIIHImI, II|I\I III IIIII IIIIIII‘~ \‘IIIIK'II IIII- I-IIIII-I \IIIIIIIIIIII III \II'I‘I‘ IIU EIIK'II‘, IIIII :IIILI NIIIIxL‘ III ;III I‘LIKI IIIIIIII (WE‘IIK'II‘. IIIII-v‘IIIII‘. III IIIIL‘ I‘I‘LIIIIIL’, III
,‘IIII tII'}lII’U\ \\.I-‘ III'IIIII*II:I\ IIII‘IIIIII'III \ IIIII II: IIK'.lI IlI‘II/I‘IIIIII IUIIIIIIILE \\I‘.I\II IIIII'IIIIw IIIL' IIIIIII‘ IvaIxIIIIII «IIIII‘IIIIIx IU I'IIIIII ILIIIIIIM III IIII~ L'I‘II\I\IIIII,: III I,I".?I,' I'IIIIIIIIII
IIIUKI’\\ I\.‘II\«II'IIIIII1IIIII.

()H‘I IIII' “’IL'JIII'I IIIIII III' IIII‘ \‘III*\U||III \IIIIII IIII'II IIIL II‘IIvI |\ II'I‘IKI m IIIIII II
Ix LIIIIICIIII III III‘RL‘IWK' I'IIIII'I'M IIII\ \II'IICIIIII‘ IIi IIIIIIII IIIIII‘I“ ‘IIIII‘: \II IIII:VI\IIIKII II. ”If“,
IIIIIII‘lIIIImI I‘\IIII\III‘I' Ix. III|\\\"\II'I. \UL'II III IIH' \JII.II I \Ig‘IIII IIIIIII‘ IIIII IIIgI
\\III(II \IIIIIII \IIIIIL‘ .UIIIII ILLII IIINHk IIII- \III'I'IIIIIIIIIIIII \III IIIII'IM I|’I.;Ic I\‘ | I; II
III!\ II‘:IIIII'I- I‘x III‘III'IIL‘IHU I‘IIIIII II \IIIICIIIIIII IIIIIIII III \II-u \Ik' II I‘m IIII~ IIIIII IIIII III

I\'\I IIIII I\ \II

III\' LIxI-IIIIIIII MAIL-III \lIIIIL‘IL‘IIIII‘ \IcII (\IIIM'II II: IM‘IIIIII \IIIxt MII‘I‘I I‘IIIIIIHIIIII III;IIIIIIII}I
III IIIII I‘IIIIII'IlIIIgI IIICIIIIIIIEIIIIIII’ IUII'ILIIIUIM IIIl‘ III|I~ \III-IgII IIII .l IIIIIIIIIIII III IIIIIIIII
IK‘II IIIIIL‘\ IIIIIIII'IIIIIII'iI \IIIIIII III VIII. IIIIKI IIII: .IIIIIIII IIIIII‘ III‘II‘n III IAnIIII IIHIII I‘Il III\Hu‘l} ‘IIII‘ IIiII \IIIIc .II‘I' SII‘I‘D IIII IIIL’ IIIII'III. \IIIIIII IIIIII ‘I‘II‘\I. ,IIIII IIII'I'IIIIIIIIIx IIII III"
I'IIxI‘ \IIII‘II- III IIIIII'u IIIL'I‘I- :II'I' kIIIIN JIIILI \II\‘\‘I IIIII law: *A'I-‘x'IIII IIIIII.II\:II\ II! ICCI III
IIIII'IglIl, \\“IIL‘|I IImI II'IIIII IIII‘ IIUI'III III' IIIII‘III III'I'III’I'IHI II I3: NI IIIL‘ IIIgI. III'IIIIIM :III‘

\ \II‘NIIIINII‘II‘ I-IIII IIIIIII‘L'IH‘III II‘EIII IIII’ .III\ LIIHI III IIIIL'IE »1IIIIIII'II I.\III:III II: IIII ,I IlKIII( Ian, I._ I‘IIIII, I’ I)
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\1'1-11 11111111 l11\\..1111\1111- \\1‘\1 .11 .11111111 .111111‘g11‘1-x, .11111 .1 \11'\11'11\ 11111 1\ \11\!.1111c11 mm
1111‘ 1111:1111 \\1‘\11'111 \111111‘\ 111‘ 1111111 8111411111 111111 N11111:1 \11 111111 “111-11111 \111111'11 1111111
1111» 11111111 111 \1H!111 1111‘ 11111111111111 1111\x111:-,1‘.111111c 11*.111111‘x 1111' .1 \1-1'11'x .11 1111141111»
1111111111! 111 111L- \11‘x1 111 :1p11111\1111;111'11 3* 111'21'1‘1‘x. 11111k1‘11 111‘ \1'11'1'111 \11‘1‘111‘1. x1111 111w.
1‘1\1\\.1111-1'11111:: 1-\_:11111111‘11l\ \\|1c11 \1C\11'11 1111111 1111‘ (1‘11 1:111 111111117314 11111 11'111:111::
11111111111. ;~.:1‘ 711111 111 1111111111 311-1111\ 1111.I|1\\:1111\ 111 111‘l\\c1'11 1111‘ 11111.I 11‘11 111'}1='1*1‘\,
1111' \31111111 \1'1'11 .11 1111‘ 1‘11’1‘111 1.110 111 1111* 1111a 1‘1‘1111! .1111111\; 111 1111‘ ;1\1.1‘7[1I.1111- 112 11
”11:11 1111111’1111;11 111111. \ "11111‘21111111' 1111 1111- 11111111 511111- 1\ 111'11111111'11 111‘ 1111‘ ||111'l\1‘1‘1111II

1‘1 1111‘ 1111111'11 \1‘111‘\ 111 1’1111ll.1\1111_1'_ 1111'1\\ \\1111 11111111-11111111111111111113 \11‘1' .11.1111.-.1
111.11111 \111'41 11111111'\.

1111‘ ~11111‘\‘[111 111 1111' \11g.1111 11111» 1111 111111 11111-1111 1111 1 1111~\11111\ 111:1; 1‘11 1,,
1111‘ 111111 111|11\ 11\111111111\|11-11

1 1111111111.‘11111'r;:11111c1 111111111-iw1\
‘ 11111111'11 11111111111111:111111111‘ 1.:111'1\\.n

1 1111\1111 111'111111\1111111\1 111111 11111111 111111\ 1111111119 11111141111111, 111111 1111111i1*
11111111111'11111' 11,111-1xx1-x

. 1.11111- 1111: .111111111.11 11111111111‘1;.' 111 1111- 11111\ 1111 1111111111111. 111111131 11 111.1111111'111 1111
1111] 11111111111', 111111 1\ .1 11111101 11111‘1/1111 1'1‘\111111\1311‘ 1111‘ 1111‘ 1111111 11111111114111111' 11‘111111‘K
111 \.1:'.11,1.1)11 1111‘ 1\1“~lq111 11.1111.» 11 11111111 1111' \11|‘\1|111l1\ \1,1\|111111i1 11111111 1111‘“ 111-1'11.
11111‘11‘ .11 1111' \1111111111 111px .111‘ .11111111 111 111“'.11'1"1 111 1111‘ 1\1'~1‘1 1111'11‘11111111 111 1111mm!

1‘ 111.1! \1111.1 \:11.11,1 11111 "1 111‘ 1111111
-.1111|1111‘1111111L{ 11‘11 \1111'1. 111111111 11111' 111111' 111 11111111. 1'111‘1‘\‘1'|11‘\ 111'1\\1.'1*11 '\1.1\111111;|;1
1.1‘111111 1‘11 1111’ 11"\\1‘1 \11‘111'11. 11‘1' 1‘\.1|11]‘

11111 \ 11' 11.1 111-1‘ «2'111111 1'11 11.1111 1111‘ 1111111‘11111111 91111111» 171 ~11111 111 111 \11.11'Lt1.11' :1
1111111 111-111111111111 111. 11 11'111‘\ 111 1111111111-x 111111 111111111 1111- \11111'\‘ :1‘11'1 1111- 1‘1111111‘111\11
1-11111: 11111 11! 11111111111111. ‘111 1111 1'11 111111 11 1111 511511111111 11113 .11-1111111-11 111 111-
111l=111| 1111' 1111.11 1111111111111 11111111 111111111 111' 1 11! 111-1 \ 111111111111 \\1‘\11‘1'1\ 1111111111111
1111‘ 111 111-111.11% 111 11111 31111111111-x1x 11111111111111111.‘; 11111. 11:1'11111 11‘1 111111. 111-1 ~11 111 111»

1111 111 1.11111‘111~11 111111111111 mmx 111 1111p 11111il|11111w1111111 \\111‘11 1111' 1111111111111, 1111111111111
1111-», 11111111 111 111111111. 1111l~ 11111 1'11‘1‘11~ 11111111* 1111111111111‘»

(11.11111 111 111.1111 1111111» .1 11111x111111‘ 111'1111‘1'11 1111‘ 1111 \‘.1111‘\ .11111 \1lst111;1 111111111115
1'11 .111'31'11‘. 11111111'11‘1111.11111111 111 1111‘ \111x111111111 1111:11‘ 1111|1_'11111.~1 1111111 -1111.: 111

111'1::11'» 11 1111' \11'1111'11111111xl 111111 111 1111‘ \111111' 111 111111'1111'1'x 111 1111‘ \1111111111. 11111-11‘ 1
11 “ 11 \11111111 1111111 I11 1111.1 111 111; I111 1,11111'1. l‘.l1‘>‘\ ‘1111‘11‘1111111'111 13:11 .11 21,.
'11111112111111'1111111 111’111‘1111 .11111 1'\11*1111m 111111111\11111\ 111111111111 1\11111111\1 .11111 111111“ 11:1
1111-1111|111~|1:1*1‘1|1111111 1‘11x11*'111:111'111 ’\111‘.1 1111\1111111 .11‘111 1 111'11111 ‘111'11\1.1 1‘ 1 1‘
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lhc mulcm Iimih (W 1hr YnlLt l‘vl.-.lv;m‘ I', ix \lHHvd I'm“ a, datumw nl' g‘pl'tnimulclx
1m: IHilL'N I“. :1 lupus dr\11;.i lL‘lll Hill" «I! mull: “mink m-m‘, which Haulxcx Mu

grin IH‘:|HL‘\H.HL‘I\' “1 m 1.1::l ml \ulm IfinvL Iln‘ \Mlll'IxH'iw‘ nl‘ Hm luwluu‘ wilt)“| ‘

t‘i/UIILH ni gtcnlly muiincd \liuiwnwlcx,

TL,
A». (9 «,r‘ M' p. _,

% {‘IC‘J‘h/C -£_r ‘m—ifl' rip-A mm ‘ rwr- Hr/H‘p'm paw-i “My“ 'y'n' urL'A'.
. , . w .. w v. mm» v min-w. \,.:I:

vans‘pva’
H H a: I’." wi‘d Trannu‘}

‘CVVH ,1, ,1”. vw .,
“F8,’r1v‘{‘,‘I""."‘\".‘A$",‘IL

pm! {gnaw} "‘r L (rim‘w‘rg, mum‘s“
[14"e 1' pr: .' emu u “r game ah}
mm." a ‘v-

n

'(i‘h'rrq‘ [w ,v dm > s
' U001: :ra1 E' Irwin v".

Gummy,

j MILES

I i1; 1;, (éoulugiml limp nl’ [he S;Iu:«l:l-\d:|l'u lliil'wNi‘



3. The Yulla Phonolitc

l‘lnw-xtl‘cziming in Ilic Yillltl lliVu ix’ dixplgiycd by :I pi‘clL‘I‘Iul m‘icntntmn til
tInnI‘lhncluxc plicnncryxtx. In \“crticul x‘cctinnx‘ thc pharnnci'yxtx :II‘c cunxpicllonxl\
tilignul \\llh their long :I\ix‘ pui'nllcl tn the flour :nnl nppu' x‘III'l'IIcc at the llmx:
tlll IInI‘I/nnlnl xIII‘l‘IIcL‘x «II‘ the lLlVil lhcir alignment ix cx clt'zn‘ly \lL‘llllCtl lint Ix
til‘tcn \UlllL‘lClll in intliculc Int :Ippt'tninnitc direction «It ntmumcnt. ln thc xutlthtét'n
:Intl cztxlcl'n mi‘tx ul' thc plateau \lLlll\ltC£ll orientation ix‘ roughly l'I'IIIn viixl to \\‘L‘xi.
nhilxt llUIll] nt' 'l‘xan‘n It xningx tnwan‘dx thc IIIII'lh-wcxt 'l‘lIL‘ Ilii'cctiunx 0] Hon
xll'L‘Jlnllll‘g xccn in thc pliunnlitc III \‘t‘ll'iUtlx puintx LH‘L‘ xhtmn on the gcnlngzictil InIIp.

VI“ 7 MINERAL DEPOSITS

I. (lawn-r

l’l'llll' to thc pI'vxcnt ||1\L‘\llt.lilllt)l1 cuppa xtIIIniIIg hml hccn I‘runI'tlml 1min xmcml
plau‘x north and xIIIItlI til' the I‘iwr 'lxziVn. Ellltl tllll'lllg lllk‘ \lH'VL‘V‘ iIIil:II' \L'L‘UIILlJH
unppt-I' \lltl|l\ :Iml lilnix \xci'c natal in Inuililicx hctuccn 'lxIIVn ltlltl lIIgnI‘tl‘x lzillx.
man the \u'xtun lmnlxx Ill Ilnr -\Ihi I‘Ixt‘I' nurth nl‘ 'lxiiny IIL-III' \A'ni hill‘ itlltl UH Ilig
mxlcrn xlupcx Ul \Igilii, .IInl Ill-L‘ intlluitt‘tl «In the gculngtpttl map.

c\x lung .Ign .Ix INN-“)4 (V \V. lluhlm Lll\L’t)\L‘l'L\l IntlIczttionx til mmm‘ In tln-
~unmxxcx nun' thc Innctiun nl' tln‘ J\ll1l :Intl lx:I\u irx tiw'u x‘\nnIIIIl cmt. Mining
ItllLl (Iculngiuil l)cti.ti'tntcnt lUl I‘HT‘. pp, JN-Z‘M, Nu pi‘nxpucting \I‘IIx lltl\\t‘\L‘l
Cttll'lCtl Ulll tIntil \pi’il. I‘Nh. when N. l', II'IIx‘CI‘ (lllL‘tl I”! :III t‘XCllHIVC prawn-Inn)
tin-nu- Il\\‘l' tin III't-ti tll :Ippt‘nnnnzilclt (\tt xLIIIuI't' llltlt‘\ t‘IIIlIInt'IIILt l‘tllll l‘lltlllx\ (Ili
tht- (Iltlttlllt qIth-txtxt ml lllt‘ lx;I\n~\IhI unnlllicncc .nnl mtvmlnn: In thc \It-Initxml Inigntl‘x l‘tlll\ l(_)lllL'l.ll (lil/Cllt‘i .'\|‘l'll 23th I‘Ht». (Itxn‘I‘nnIvnl Ntilicc Ni» 2.7:,
\n illlpllfiitllflll l\‘l .l Imltnul .II‘m Int It) qIII‘t‘ lllllL‘\ \\;Ix :It‘t'cptt'il III lh't't‘nihvi.
t‘t‘m. t()llIcI.Il (III/cttxx liIInI:II'\ \lh. I‘ll/l. (“Imminent Niitn't‘ Ni», N). and an
C\Clll\l\c hmxpccling llk'k'llkk‘ \Ltlttl lt‘l' :I Imnul nl llII‘CL‘ nmnthx \\;Ix‘ gluintcil tlll
Ilth lk‘l‘tl'llttlk 1‘)t IHII \\\l‘\ xIIt‘tItIt'IItlt :Illtm‘t-tl tn lil|l\'k' tIInl [llt‘ :II‘m '\\Iix:unpcnul to pi‘uxpu‘ttng (In lftlI lk'l‘ltlitl}‘. l‘H-‘s'v Dtning tliix PCIIIHl :I \tri'IIcnlIwitixlu‘ct xh;1lt \\.l\ \ttlllx In It tlcptll Ul Iilmnt |\ lcct In (upper lllllllk'g'lltttl I‘Iu‘lx
nntciuppin}; an the xuutli hunk nl‘ tht' (Itiltnm .‘tl lnngzittnlc W ‘5“ I. lhc xhzitt
C\P\l\k‘\ It Lllltlti/H—lt‘lNDélllllx' III'IIIIIIIIIL‘ cuntznning thxxcnnnxnul k‘lllllk‘tl|l}lllk‘ ((‘nlt-NI
tint lmInIlv (( II lc‘SII in IIIInnlt: \Itlc g‘iLIIIIIlt'x. (IIIhIIIIIIIt' xlillllx It‘c :Ihnntlunt ;\
ghlp xIIIIIplL‘ lllht‘ll mm‘ :1 \‘xnlllt ml II ti'til III lllt‘ \\:tllx nt' lllL‘ xhnlt kllli'lllt), III: pit‘xI-nt
xIIIwi £t\\ll}‘\'\l lth‘ per mm umpm' txtnulyxix Nix ZNZIIX \i\‘,l’i IIIII‘IIt‘I. Sinnpling tlnsnn;
tltc k‘JtlllL‘: pi'nxpczttny lIInl Hcltlul \;llllt‘\ Initgnm hrtncm ll: LlllLl 5 pci cvnt «Il L’uppct

lilxcnlIt'Ic utppvi‘ ilixxi'nnnziltnnx III thv gatit-ixxt-x, [Vlllllx'lllttJlV IIL'LH tln‘ ‘I‘xIIwI
\thI t‘nntlnvnt‘t- t{:lt' ll\L‘ In \lll'lltL‘L' xIIIIIIx nt lilk‘t‘ll lllltlilL'llilC I( II( () (lll()llll \\Ilh
\lll.lllt‘| ttniwnntx t‘l‘ lwltn' Lt/lll'llt‘ (It II( ()I (|l(()ll)) .llltl |.Ilk‘ llltlt‘ liltic ‘.‘lll'\\(k‘\llltt
It tI\I() lll()t l’I‘IIIInI'jt “1.)v Ult' Ix llllt’lV tlIxxrtIInmtul Ill IIIIIL Inn‘tm‘ltnviiyh
’I‘Illllttltl I'llt‘txxt‘x .IIItl Ltlxit III Util!\t‘ .Illlpllllhtllllt‘ ltt!_:{ttl.tllll‘xi llll‘ illiillttlux Ul \llt'
htw II l‘ltn' llltlk'fix't'lll xht't-IL illt' IIx‘hlc tn lhv llllLIILlL'Ll mc int-.1 llllllit‘ [Ill lll tln'
xl/L‘ all it |IIII llUItl, \IxtIIII L‘\llll?itl|\lll\ all tln‘ Dl’t‘llltllltllh III t‘IIpI III tlIIII ‘I‘I'L'lltlll\
t\j‘t\llllt‘llx llll (lll NRA (Ill (IX) \Qll') lIuIII Iiin' to lt‘lll lufl t‘t'nl. lht' IIIIIIIIIH Im-
\ lttltllllt‘ in ‘lltl\l \‘lk‘t'IEIlt‘llx tigglni‘tng ||l lllllC}!lL‘\ tri‘t‘unul gluinnlcx llllt‘lxlfllttl

in \llltlllr', li'l\;‘.II .Ilnl ttlllllllll‘lllV, lhc cuppt-I' xtIIIIlIItlt- ix Iilninxt iII\;III.Ih|\‘ unqlnxul
in .intl It'plnx-tl M t] hnmntxli lL‘ll liIIItIIIIIt' tl‘IL: it!) which L‘nnttnnx x'IIhxiih.II\
.gtilwlc It It (I. lln- liinttnitg ultrn tlixpliiiu It tIIIIIglIliII‘ f’lltl pmlmhh lixctnhimur
;‘lIU\HltJ lllk‘ Alliwlilllllli‘ xillltllllk' ul lllL‘ t'uppci xIIIphItlc limit ulnch ll lIIt\ t-II



(a) 02> (c)
Iig. l4? IhllfiillL'N (l‘ lhin \crliuns 01’ ('nppl-r-Iu'ming l‘ut'h ll'mu llu' [\}I\ll-l‘lll|_{;ll(|.\

I ZIHN ‘JI'L‘H:

(:IHHiIIi/ul lmrnilv in NIH'JIH‘II “ nilniql gnvi». \pn‘inu-n (MSG. ”(‘flt‘l‘ll'd light. \ I}.
Eimnilc Inlm‘l‘. limnnilc ll). Inuluk‘hih‘ (MD. uunuuc (QI. llll‘ lrlHIuml Nilk’ ul Hu-

1lrnuiug u-pnwrnts Hn- t-(Igu 0! [inc lhin acclinn.

lhl I'I‘ilnzlu hurnilc in lnclu-uuhhro. Spot‘imvn (:058. Unlinm’) iighfi \ l3. Hm‘nilc him-Ix.

Dunn-m- ll'l‘ lckpzu H‘I. (|l|:ll[/ (UL

(H()\i(li/l-(| (~Ilzllrup)lilv :Iml Imlnilc in mlc-dliculc grunnlilu Specimen 65 401.
Rollwlt-(I lighl. \ 3.1. Bnl'nilo hlzwk. vhulculurilv H'IIL IinmniIL- [l.). (linmidc (”L

h-lwm (I‘D. (:IIuII/ (U).

«ivnxul, (hz‘lumlv ix pcL-nl in \pu‘imvn hi) (‘7 (‘Hxlul inlmxln'cx :lml L‘h‘dVllgitN
EH Ilu- \tlwmh- mm m! \pn'nncnx gnv unml'zlclmuxl\ \rmmi in mulmlmu ;|\ in
\pvmmvn hH 5h

llm klml ml mmcmH/a mum .ll wallm'ui IUL‘LiIllICN muging mm .l uhllh

uhulll nmcu milk-x [mi \\:|\ [vat nincmul Immvdinlrl) mmh of the ‘Iamo rncr

m .r Amt wmllcl 1m .HM AINHII LUUH IL‘L‘I \u'xl ul llw \Iln wr, Iltrl'x' wwml

ummllml [11m Mil. \lCL‘p \\L'\lt'I1\ (Im \hm‘. \UPI‘L’I InimrulI/Jlmn ()m‘ ml lhcw
\\.\\ INHK'kI 10 «I dvplh «1| Icn Ic :nmi \\';l\ [Mimi [u IN‘ :1 «l ul \xcnkly Mahmud

mmmlim- uLmulllc \\1I|1 \Imlpl} drlinul \\‘.1|l\ dippmgz n1 7‘ (Ix‘fgl‘u'x In the \\(_‘\l.
Ihv ummch ‘uv \lléllllh «Ilm‘nnlnul \\iII| (hr l'nlhtlmn U1 llu‘ \HI'I‘HIllItIn“ lmmlr

hnmhlumic unmwvx 'Hiv “Mill i\ 41’ mrhrx :1ml 11w m.|\mmm cmum‘nll'ulinll 01'
\ulplmlcx Inllml UL‘x‘lll'l't't} cquidixmm luL-mccn llu' \Llllw, -\ dmmcl \mmlc lnlwn

mm ,1 1cm inch \\n|ll\ m .1 \‘l'iHI‘li lurk Hf Ilu dykc unmucd 1,3,1 pm urnl L'nmm

uni \mw guppm \ulphidm \H‘lk‘ \i\liil‘. klhllihlllt‘tl mum» 111v lull \Hkhll nl lhv

1mm an .wuuzv umpvl pumwxl lwluccn 0,3 In H) pm cum lm lhc >11) im’ll \HJHI IN
» gzmnullli/ui llu'nuglnml‘ (Humming: IXlflfJL'tlhluuly Muzuxomimlh {My 11ml lx

ELLIHHI‘I.I\[\ MI [K‘Illillki ,HM \lmm wnl‘ul/ing qlllllU; H i\ midvnlh‘ :i (”Airgun-um
Humming, .1 lumul \hml mm' ulm'h Ln'illmlvnl “Ilmlmv mcluwmul'xm hunting: In llw
IUHIMI‘UII ml .1 MM IIM gz'umlnhi [mm and JR: Lhmlxh‘kl Ihn' (‘HIH Hf |1\|m;{unc
\ulmmlx: whmnm, II n likely that ullm |‘.l'||l1‘ll'\‘ comwl \tflphldc dimgmmulium
m lhix mm m‘r (Illc In Hm um: umxc. 'lhm inr‘mlc iml‘n‘g‘nzllmnx in unm-

\H‘Lhfl i im~l



I?

IIIIIgIIwIIIxc IlIIIIWIlII‘IlIIIL‘ I‘I‘IIIII uhIch IIILIILIK'IIIIL‘ \IllHI's I‘I:I\I‘ I‘L‘I'II |c:II'III‘II II'IIIII IIII'
MIQI‘IIII‘ III Ihc I'III‘I. IIIIII III‘I‘ III'II'II I‘IIII III lw \L‘CII IIII IIIII-I'iIII' xIII'l'IILcs; (IS III Ihu
LII'IIIIIIHIII \IICIII' ILIICINMN IIIL‘ I‘I'IIIIQII'I IIIiIICI‘III [\L hoI‘niIu \I:;IIII‘I'I'II III IVIIIL‘ :IIIII IIIIIIIII-
II'IIIL‘\CCIII gI‘uIIIIc \ (IIII‘ mmplu I.II\I‘II .II IIIIMIIHII :IxxIIyI-II ZxI‘I III‘I \‘L‘III cIIIIpcI'

IIII- I\‘\IIII\' .IIIII (UHIDUHIIIIIII III Ihc cnppur IIIIpI'L-gIIIIIIIIIIx III Ihc lszIIII :II‘I-.I III'I-
I\IIII.'II|I\ [hun- III Ill] II\IIII/:IIIIIII /IIIII\ I’I'IIII;II'\ (IIIIIII'I’JIIIII \IllphiIII' I\ IIcIIIIpIIsIIIg:
IIIIIII'I' IIIL‘ IIIIIIII‘IICC III' :III' and IIIIIisIIII'c IIIIII ILYI'IIIlh \IIIpIIJIII‘ :IIIII I'IIIwIwI-I' \IIIIIIIIIII‘
III; I'III'IIIgI IIIIx‘ hI-I-II I'III‘IIII'I |I_\III'IIII/I'Il II» IIIIIIIIIII: Ill IIIIUIIIIII- \\I]Ik‘II I'I'IIIIIL‘L‘\ IIIL‘
pIIIIIIII') \IIIIIIIIIEI‘ III \.Il')llIfJ, III-gIccx. \\IIII\I \UII‘IC III Ihc I'IIIIIII‘I' \IIIpIIIIII‘ \IIIIIIHHM
h:I\I' I‘I'III‘ICII \\IIII :III\;III I'III'hIIIII‘III‘ \‘IIIIIIIIIIM III'I'IMIII I‘I‘IIIII IIII' IIII~.I»IIII‘I\ :IIIII III‘IIIMIII'II
lhc jJI'L‘I‘II IIIIII hlIII' I'IIIIIII‘I' I'III'IIIIIIIIlcs. IIIlIILIL‘IlIII' :IIIII :l/III'IIL“ Il Ix‘ pI‘IIhLIhII: III)\\L‘\‘L‘I'.
IIIIII IIl'II IIII Ihx‘ CUI‘IX‘I ICI]IU\L‘II III \IIIIIIIUII hm hI‘cII pI‘I'I‘IlzIImI [h I‘;II'|\IIII.III' III IIII-
INIIII/I'II /I‘.III*. \LIIIIC Ix IIIwII III III‘I\‘L‘ III-I-II IIxIL‘III'Il III gII-IIII'I IIL‘IIIhs \\III'I‘I' II IIIIII‘
IIII\'«' IX'CII II-IIIIICII ;II ILI'IIIIIIII ‘.\’.IIL'I Icw! :IIIII PIL‘CIDIII‘IIL'II .I\ wI-IIIIIIIII'y \IlIIILICN
\IIch .l\ CIIIlIL'UUIIU II II \L III' I'IIWIIIII‘ I( IIH‘I IIII\ IIIIICU‘VN Il'IIII\ II» IIIIIIIIII‘I‘ II /IIIII'
III \IIIII‘I'giCIII‘ I‘III'II‘IIIIII'III III III;III\ I'IIIIIII'I'Iu-IIIIIIg IIIK‘*INI\II\"\. IIII' IMHIIIUII III IIII‘ /IIII\‘
I‘IIICII huh}; IIL'ivI’IIIIIIL‘II In my I(‘\L‘I UI IIIL‘ \-\;IlI-I‘~IIIIIII'. .IIIIIIIIIgzh III \IIIIII' IIc’HHl
m1 I‘III'II‘IIIIII'III (III hI- \ICIUCIC(I :IIIII iII IIIIII'I‘x :III I‘III'IL'IIL'II /UIIL‘ ix I‘L'|;III'II III I‘:II'III'I
I‘.IIIII'!' I|I:III IIImCIII IIIII \\IIII‘I*IIIh|I‘\ III Ihc pI‘I‘xI-III I';I\I‘ [hc IIIIII‘IIIIM III I‘IIIIIII'I’
IIIIIIII'LIII.III‘II Iznclww III IIIC I\.I\U \zIIII‘I I|.l\L' k'II'VIlIIIIIh III‘IHC \L‘IIVII'\I.‘I III I,-IIIII III
I,(\IIII II‘I'I, \\III'I\‘.I\ Ihc II'wl III IIII‘ III'III'hI \IIII I'I\I-I' I\ :IImIII LN) II‘I'I. \II IIII‘II
Ihc \\‘.IIk‘I IIII‘IU pIahh \IIIIIII\ .II III-IIIIh \II III-[\II'I-II {'II :IIIII ZIIII l‘cuI hclIm IIIU
\III‘IIII'I‘ III IIII' (‘IIHI IIIC \III‘ \IIIIL'CIIC aLIIIIIL‘I' hux .III IIIIIIIIIII‘ III IIIIIII II'I'I w IIII‘II
IIII' IIIII III the \\IIICI~IIII‘IIL' \IIII'I‘ \IIIII‘I'III‘ IIIIII‘x IIZI\ IN'R‘II IIIIIIIII 71H) I‘k'k‘lv IIIL‘
IIII‘ILIIIIIIIphIg IIIL'I\\ lIlI'Illl§,!II \\IIII‘II [IIC \\;III'I' ILIhII- ILI‘. IIII‘IwII :II'I- III \‘II‘I‘p III‘ \‘I‘IIIUII
IIIp. m III:II IIlt‘II I'IIIILIIIIIII [‘I.I|II‘\. IIIIIIIIIIIIII'I‘II IIIMI‘IIIIIIIIIIIK‘N. :IIIII \liII\I \Ilk‘.l|\ IIIILLIII
Iw mpcclmi III IIIL'IIIIJII‘ IIIC \Il)\\ IIII\\II‘\\;IIII IIImI'IIII‘III III IIII‘IJIIIIICI'HII‘N \HIIIIIUIIN,

II JIDDCIII\ IIIL‘I'I‘I'III’I' IIIJII I‘IIIIIIIIIIIIIx IIL’l,'k,‘\\III\ I‘III IIIk' IIIIIIIJIIIIIII III .I “my III
\IIIIcIIII‘III- CIIIII'IIIIII‘III III'L‘ I:I\IIIII';I|IIII III IIII\ IIII‘III ‘\l IIII- \IIIII'II'L‘ IIII‘ IIIIIII;II_\ I‘IIIIIII‘I
IIII~ I\ III \IIILIII \L'IIIII'I‘I‘II gI‘.IIII~. IIII.II'I'IIIII|I:IIIII~II .I\ .I \\Il"It‘ II\ IIIII'IIIIIII‘L‘II IIIIIILIIII‘
IIIIIII‘I.II\ \llk'II II\ IIIMI'I/ UI I'.II'|\IIII.III‘\. ;IIIII a'I‘IIII IIII‘I‘ I‘IIINIII‘IIIIIII‘ \xIIIIIIx. SIII'II
III\\\‘IIII|I.IICII IIL‘IWII\II‘I IIII IIIII h.’I\I~ \\I‘II III‘IIIIK‘II \\;I||\~ .‘I|I(I IIII‘ III:II‘gIII\ III IIIIIII'L'IIIIIIIII‘II
InIII III'II'I‘. IIIIII I‘k' III-II‘I'II-II I“. :IWIy 'ilII‘ III;I\IIIIIIIII ICIIIII' III I’IIppcI‘ I'|\‘C\ II» IIIIII
III'I \‘L'III \‘\L‘I \\IIIIII\ III II Icu IIIL‘III‘\. IIIIII III \IIIIIU IIIL'IIIIIILW :III :I\I‘I;I;:I' I‘IIppI‘I
I'IIIIII'III III IIIII, III'I II-III I1\I‘I' \\IIIIII\ III II». IIII‘III‘x am he L‘\I}k‘L'IC(II I‘I IIIIIII'I' III.II IN
hm hm II‘ \\IIII‘.IIII I'\II.II‘IIIIII II'IIIII IIIIII'IIU .IIIII \II-I‘IIII‘ :IIIIIIII-II \IIIIIIw II~ IIU\\I'\UII
I-III'IIIIIIIL‘III II,I~. IIII\I'Il I'IIIII'I- II "Iw|.III|\I-I" IIIII- III \K‘k'UTIII;lI\ III‘mIIIIII \IIIL‘ III IIIII'I‘AI
\[YI‘I‘IIIIIII’ III \IIIIIIIIIII\ IIlIIlIILj IIII‘II‘ IIII\\II\\;IIII IIIIWL'IHI‘III mu) haw |II\'II'JI\I‘II ImIII
Ihc IL‘III‘I III I'IIIIpI‘I' :IIIII Ihc I‘III‘I‘IIM' \\IIIIII III' IIII' IIIIIII'I‘IIIIIIIIIIII ,IIIIII‘» IIII» um
~‘III\ hr II‘xIvII In IIIIIIIIm III' \IIIIIII \IIIIxIIIj; III‘ IIII‘ \\:III‘I' ItIIN

l. MI'IIIIIIIII'

(II,IIIIIIII\‘ ‘,’.I’I‘l\\c\ 'nI-I'c III\I IIIwc'I'I-II IIL‘LII' I\II\U III I‘:III\iII\IIII IIIJIT. p. III
IIIII I‘II‘IIM‘L'IIIIIZ In II, \, ”IIIIIIIMIUIII II‘I IIII' [IUIIII~\\L‘\II‘I|I ;III§;|I- IIl' IIIL‘ \IhI'IxI'IMI
k'I'IIII‘II'II\,'\‘ II~\I'IIII‘II III IL'LMI \‘I‘LIIII IILIIIIIN III III'IIIIIIIIII' 11mm» \III\‘III;', I'II‘IUI‘I‘II III IIIIII
"I? II'I‘I III MIIIII. wII'IIxIIII: :II IIIIIIIII {h III‘III'I-Iw, I'IIIII:II|\ IKIIJIII’I III IIIc ‘\II]I IixI‘I. \IIIIIII III IIIII‘I’II III'III‘hm \\II\ k'\k'll\IIIL'LI III IIII‘ III‘IIIIIIIIII I‘.lIlII\ (III, III IIIIII \iIIlI|lIk‘\
IIII'x‘CII III IIIIII/IHIZI:| IIIIx \HI‘I' IK‘IIBIIIH III II'II lI'I‘I. \\‘('II‘ UI‘IJIIIl‘II IIIIIII II'II III IIIL'III,
IIII~ \II'IIPII‘\ \\.I‘II~ \IIINIICII‘ IIII‘ ILIIIIIIIIII- IIImIcII IIII .IIIII IIIL' il|\i‘I'II\III]III\‘ IX‘I'CI‘IIIJIEI‘

III I'III'hIIII Ill IIII' I‘IIIII‘L‘IIIIIIII' IIL‘II‘I‘IIIIIIL‘II, IIII‘ I'L‘NIIIIN \\L'I"\' ilx II)IIU\'\\I

\III|\«I | IIII»I
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'I‘Mu 1: [I [’Hu‘l NINA-,5. l)| [:XlRM IMHI (iRM'IHIL

[inst cml nl' 'l'rcnch \M'sl cml 01‘ 'I much

. x ‘ . .. ,.

"N“m" 0 l() n. ‘ H) 20 n. : 20 m n. ! 30 40 IL 40 50 n ~"\_“~'V‘E“,o. ‘ 1 Im 1umh

A. 1 . a «20 i 3-83 135 370 347 .m
‘\. HI . 5-50 4'87 l-h’7 5‘14 4-}
A. IV . W7 «MM 777 3 7-9
B I _ 5M 1 5-8
( I . (r24 7'63 (3")
(. ll ‘ 4-75 4‘I‘) 4‘4
l)‘ | . ‘ (1-93 570 (1'3
1). ll . 5'66 (M7 (r72 ‘ 5'I5 0'54 “'7
I). III , X‘IZ 8'94 5-531 ‘ (r64 7'4
I. H . (r03 4‘67 1 5'6

\\"cig|1lcd mvm'ull avcl'ugc value 5.8 pm ccnl.

.‘\~. lllc dcpmil nmn'mul \HH‘Ihy nf’ \crious mmidcl'nlion :wplimlinnx \wn'
Hwilcd I'mm Ihc pulwlir in MM. W43. 1w “Mk :1 L‘omm‘sxion in lhc .mu‘x. .lmi in
January I‘Hk ‘1 \puuznl liccncc was lUL‘kl In Kimmy; lul. cnvuing an arm 01 1M!
\quul‘c mulm Axml im‘lmlilm :1H Ilw mn «lvpmnx \t1 work \\;|\ begun m) [hr
L'nnccxximl :1 pilul plzml gamble of dcuhn}; Mlh one [0:1 U! My pL‘r .m \\;1\ Medal,
Mllwxmluvnth 1| I‘lll'lhk‘l‘ \pwml liu'm'c was gmnlcd Io kilmng lid. 101‘ ‘1 pul‘md nl‘
|\\U \CLIM mm :m arm 01‘ H \quzmr mm (owning Ihc dulmxlx nmlh wt 1hr
lawn mm

I’LmI \mx wrultd Including: 2: Nahum \Inmp hultvr). Holmium mils. 10H»
\Ihl‘nlin: scum-m LHHI LIHL‘I“. mxinn \mx ulw mmlc I'm nlwlnming: :m JIIHLMIM
Imam” LIIHIHgt aux-mung: lhc \ILHIH‘H pr'mni aulinimlul'x and i1 \mx wu‘i/ul lh‘al
:‘Ullx \xullld 541w A murc \nlrxluclum ummmmlinn nl‘ llw uh: I‘IIHWL‘JIIK‘ mlls \wn‘ nut
.ahmlm-LI. lummrr. .lml 1hr mmc cmmnucd [n npcmlc m but i1 mnld Mlh 11w
Incflicicnl phml :xlu‘ml) HHIIIHHL Pmduuiiun named in ‘\|‘N'|l.‘ I‘M‘, and HM vummm
\wnl mm Ilqllhlltllfll] :1l lhc cml wt l‘Hh,

\ytnnlmg In H‘llll'n‘x ll] lhn' 1’1l «11 1hr Him", and (wnhuuml Dvparlnwm.

pmducllun hum Hu- mim \\;u\ .1\ Inm»

[\Hll ||l (IHM'HIII [’Imlwr [Hm K!H\1\l.l|l).|‘}|>‘.rl\

()IC Ilculcd ('lihlc IUIIIHII) lulnimm Stmc I’l‘llxll
\lnnth (luna) (it‘xulr m (ilzulr in (imdv m In Numlm

HM» HM‘ HM. HIV ”[0t

I‘M-l
.lllllc . . NU I'L‘L'Hl’d ‘Gh
.IHI) . , NU l’L‘k‘UHl Hf NM
\uyuxl . Nu Icuml {KM} RUN)
Scmcmlu‘l V Nu Mum! HUN) 3 WI)
Udn‘x‘l . . WI) 2130'
\‘mumlm‘ , Wt) llrum" 57m
Ikucmhcl' . U (fll')

I‘M?

Jummm _ 1mm 11,34)” MW
l‘chl‘umu . 131} HUN] (H). L~(:m-g|11|‘;l[c\)

Mulch . . Hunt: 1910 |.l3l) ‘ | Illl TAM“
(1.7%)):

\‘lm _ , Hum: I‘llt)

' Ih‘mvlvx Stllyx
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' "Q3 I‘n-mwnlv-mm-‘ u
4L\\Y\\.' \ 'l"(‘v-, 3.4

‘ .~ ~ .m, m.
. -\ V, \ , k

\‘ \ ; 4mm‘yh...... ~,\ 1‘ ‘ 1
‘ a‘ ‘ , - ; a‘ ‘ w . \\ .V m m \ x

», ‘, . quunflflr K.
“7 \ \ \ m... "my-luau“ ‘ H " \

M :‘ A \ ‘ '\ a
,, ""“fl‘ "1' 7‘, "“"7\\ Ax); , i A X ,

I'iL'. II 7 “up All ’I‘s‘mn urzlplliu' :uul rapper l||'|)lh\il\

In July. I‘M". 1m appllmlmn I'nr an \‘\L'|l|\l\t' .ummmnu hwncc uwr .m :IIm
nl Ippl'\‘\llnzglv;'\ m. “lune IlHIL‘x \Hlmlul hcluu‘n llu~ \lht II\‘L‘l .Iml Ilu‘ kL-mu
l gunnlu I‘IJI\\.I\‘ hymn-cu lxwlu and Mumzlnl \mx nmdc In D]. I4. l’mmm on hclmll
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of Kenya (n'uphilc IILII. :Iml IIIC llI'L‘J \\:l\ clnsul In pl'IIx‘lk‘CIIllg' ‘.IiIh I‘llcci lI‘nnI
I‘)Ih Scplcmhgj. IUI‘) (Ullicml (Ill/R‘IIL‘A ()cInh-C" XIII. I‘H‘). (IIHJI'IHIICIII \lnIiu‘ Nu.

llI—l‘l. SIIhxcnnunIlI IIhIIIII IIIII Innx III nI'c \\;l\ lI’culI'II .‘InIl Ihc I'cxnlILInI IILIIxC shipped

In IlIc l'IS.i\, I‘III’ lmlx. lhc .II‘PIIL'LIIIHII for :I cnnccvmn \Iln IIIIIIILIIclI \IiIlIIII'InI‘n

IIIIII lhc :Ii'm I‘cnpa‘LI In III'mpsuliIIg «In .‘IIIII .IIIIX. I‘NW (()llicilIl (Ill/L‘IIL' IIII\~ mm

W“, (iIIII-I‘IIIIII-ni NIIIICL' l\n IIIMI.

I)lII'III:J, IIIL‘ DI'C\CIII \III'\C\ IIIc gI‘IIpIIIIc alcpaxlh \IcIc Icnmnpnl iIIhI IIII: I\IIU\\II

OIIIL‘I'p Inappml l'III \(llllk' IIIII\‘\ In IllI‘ \«IIIIII, I\l Ihc mnlc Innu u (,IUVL‘I'IIIIICIII

I’I'I‘xpcylni' IIhlznnul ‘I hnll‘ \IIIIIIlc I'I'IIIII nnc «II We pitiplnic III-l I'III‘ lllllllllg cI\ III

llIu \Iincx :InIl (u'nlugnxil I)L‘PIII'IIII‘~"II. \III‘nh:

[Luz/mm, III (In Drum/Ix, IIIL‘ gmplnlic gnclxsm .nr cnul'xc. ucll I’IIIiIIcI.

Ilzn‘lalnni'cml Inglm I‘III'IIIEIII: \lL‘JI‘Il-IIII‘I‘III‘; I'C\I\llllll hulx ranging twL'cn Ill and

*(l lccl III \\lkIIII. III II IIII‘IIIIIIIII‘IIIImcIl I'III‘IIIIIIIIIn \Ihich Illk'lllLI\'\ II‘IIcI'IIIic gui‘ncn‘

ICI'IIIIs fil'llllllllIL‘x ILIIIICI’IIIHIIIL' \L'IIININ. IIIII'nhlsnIlcrgI‘II'nvI gnmxscx IInLI :nnphihnlilcx,

IIIu nIIIlIIIc hulx unturnp In III: gcnnnil I'lhx. In II wIc UI \IIIIxL‘il'lLIgLW In lhc

IIIII‘Ih \\L'\IL‘III .Inglc lwlnwn IlIc I\Jl\\\ IInII \IIII I‘IVL‘I'x. \\t'c Ihu L'lIIl hc l'nllimul

Ilnng Ihc \II'ilIc lnI' unaIIL-ILIIIIL‘ \II\IIIIIL'L'\, |\'nI;IhIc \II‘IIIII‘I'IngI IN \IIIII‘I‘IIcILII LlllLI

\L‘IKIHIII IK‘IICIILW :1 III'IIIII l'LIII'I II11III IhI‘cc I-CCII I:\pII\CII \III'IV‘ICLN Inc III‘I‘III) I-lcllul

I'C\L'LIIIII_L’ Ihc L‘I'llll’xlx‘kl I'IIIIIIIIIIII :11l um IIIIIIL-n III IIII‘ gnmxxcx, \\IIICII .‘n'c \nmci

IiIncx IIIInly \k‘lllL‘II \\Ill LIIIIII‘I/ .InII IIIIun \IIIIL’I'IIL’ILIII)‘ \IJIInvII \\II|I II‘IIIIII III‘IIIU.

III Ihin \cclinlh I\IM'L’IIIIL‘II\ III) 4‘) and III) W40 II'UIII Imxm Ihc fJIIL‘1\\(\ :n'c \ccn
In cnnluln IIII'gzc Ingvn IIIIII lcnltnlnr \cgu‘cgznlnnx III IIImI'I/ in ILI'IIIIIIliIi/I'Il .InII

cI’lllIIlIIIlIc IIIIIIIII-m HI IIIILIII/ .InII .IlhilcIIIII;I‘cl‘.I\c, ()IILII'II :InIl I'L'lxpzn III’I-

pruxcnl III :IIIIII‘IHIIILIIUII cIIII pIIIpnIIiIIIIx, ’IIIL' gilllpllllk' Ilill'xk‘x I'.IIIgc up In IIIInIII
§ min In \I/L‘ lIlIkI haw Iilglgk'kl In.n‘gzin»: IIICI :II‘c \UIIIL‘IIIIIL‘\ Ilixnnlul iIIILl Inc‘IliILIIlc
\\IIh In' .n'c Inc‘lql In IInnnIclI I:I:IIIIIIIIIc (llllllll, '\ l'cu lllwx nl hIIIIiIv

Ilk'k'UlllllllII\ llII' gnuxphnc In Inml IhIn \cclinnx. :IIIII \cin» IInII IIIIcliz-x III UHIIIIIII‘
\IIIk‘iI .IIIII \UIIIL'IIIIH'\ L'LIII‘UIIJIK' Inc CUIIIIIIUI] in IIII‘ t|llIII'I/'I\'l\|7iIl’ IIIIlll'lCL‘N,

\III'III nl‘ [IIL' Imxu II\I‘|' Ihc lk'\l\lillll fJI'ilI‘vIIIIlL’ hulx ln’c \\L'll unimxl owing In
Iln- I'ClilIl\CI\ thin mil gnu-I in lhc Ilixxu'llnn III'L'IIx nl' Illc lxnu :nnl \IIII I'I\Cl\
\I IIIA’ ‘Ixiun IIII' gnlu‘x illk' nhwnrml h) :I n;n'I'II\\ \Illp nli I'IwI \IlIIkI\ IlIlLI
.lIIlI\‘IllIII. hIII ul‘uphiliy gllulxuN .Ig.IIII «([H‘k'ill' \\IIIII|I IIIII IIIIII\ Ill IIIC wnlh hunk
n1 lIlL‘ I'iwi’ (IIILI Iain hr I'nllImI-II In Ihc \UIlIlI-NUIIIII mxI. IIIcI arc \CL'II In IIIIIIIIuI'I
\II'UllIlh III’ IlIc I\:l\‘l) IInII (mlnna .IlmIII luln Inilcx nnI'III msl III' .\I.IIII;InI. In III:
IIIIIIIII'I‘II pail III Ilnx hL‘II L‘UIIIIIIIIAIIIUII‘x III' .III IIIL‘ IlIlI'l/HII\ I’IIIIIIII In II': IIUIiIl «II
[he 'Imxn II\L‘I‘ hing hccn IIII‘IIIIIICIL hill mpmnn‘ hvcnmcx lncl‘czlxingly IInnI' \IIIIIIL
\\III'II\ \II I|I.II .II .I III\IIIIICC III Icn IlIIIL‘\ \UIIIII III IIIL‘ II\L‘I IIIIII l\\U Immh I‘IIIIIII
hr lnmlull II I\ lIlwly IIU\\L‘\L‘I. IIIII II'CIIL‘lIlHj." III [III\ I‘I'ginn \\II:III| I'C\L‘Lll Ihc
I'k‘IIIlIIIllIIg pIIIuIIIL‘l IM‘l. (Implnllc gnaw Inn Illm launml I‘L‘IHCCII \‘III I.” ,1IIII
\I/IIIIJII hill \l‘lIlL‘ 7H nIIc \UIIIII\I1IIIIIC.I\I nl' Ihc 'Imnn gI‘IIIIIIIIc IIL‘IIItxL IICIL‘
Illk‘ huh Inc III I'Inm gnunn .lIIkI «In IInI III' III Ihc \Il'llu' III Ihc '|\:I\n III‘I‘III‘I'L'IIL'I‘»,

’Ihy l‘l'III‘UIIlIIII\ III giIIIIIIIII' \UlIIllIIILWI in I'IIIIImIIIIIIIu I‘L'PIVL‘HCIIIIIIIVL‘ nl' IIILIIL‘Jlk‘Kl
\\|(IIII\ III mnIc IIIIICI'I)[‘\ III :r’nplnnc L'lIk‘l\\ nolul \Hlllll III' Ihc I\Il\U III‘I'I IlIL‘ IN
IVIIIII~|\\\V

IIIIII |\' (II(\I’||I|| (Il\l|\l Ill SNI'IIx 1mm IIII ’|,\\\II \Nl) \III J\I{I \\

MM” “NH“ \\nlih (Imphnu ‘\|1'll\\l
\Iu. III I 1””) ‘ ‘ '

25.704 IIIII '\tl\, SIX“. nl' ()tmIInn hill IS S-II \\f I’. IIIIIIIL‘.
153171 Inn IIIII\‘\ mxl III VIIIII II IILI I,1Il_l I IS 52 MI» R I-\. Illilllltl'dl.
JSZIS IIIIL'I‘ 'IIIIK'NI I\,I III‘ \Ilmn IIII I ‘IIII IN I-‘) Mrs. R. .\. Inunului‘.
IS-IW I\IIII\\;I\ III'III‘L‘I'II \‘III .InII M/Ingn IIIII\ II) l-NS .II I lll'SII
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31/11/1111; /11I1. 111 1)1‘1‘1'111111‘1; I‘M“. :1 1.111111 \:1111|111' 11l 1111111111111 [L111’|\\ \\.1\
1‘\11‘.11'11'11 1111111 1111- 111-1111111111111 11111 111 1111‘ 1\.1\11 111111111111 1".1x1‘c11 \11111 1111‘ 1111111
.11 1111-1111111: 111111 4111111111}; 111 1111‘ “1111:1111 (1'111'1111‘ (11. 1111. :1 11‘117111111111‘1‘11111‘111111
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purlizll :umluhi ul’ ‘4 l‘mn-I‘ Kurl'uu hmmmnc Imm lhc MM-(mlunu .m‘u immulmlcl)

In ll»: um mnlumcd lll‘) per ccnl \illm AHLI (Hh pm ccnl magnum lSunLcx.

IV“). p, 45),

(mm-mm IJ‘HILWIIIIHM l'mrw'mn' m Kim/ml: (:Ilmrcum «lupuxilx :uu ul‘lvn

l'nlmgl llx \lm‘lul \H' nmllllzn‘ n‘HCl'tlth mcr llu- cr'yx‘mllmc Inm‘s‘lnncx in lhc

Ihwmunl \lxlrm Sumplm 1.1km h} IM‘, I’urxnnx l‘mm liw mllcs \nllllvuml nl \‘m

my lcw «lulumitu~ Ilnn lllc \‘l\\lLlllIHC limcwmcx [ml («minim nmrc \illcmmx mmm'm

4. “ullz‘smnitc

()nlgmlk HI 4 !I]Ll\\|\\‘ grcyullllc \\n|l:1\1u.1i1c (CASH)! (ml \wn} olm‘rvul :11

lln- cuntulx ml ‘1 crmlulliuc llmcxlnmr lwllm thc \lnpcx ml 1hr \"zlllzl cwul‘p'ncnl

llmm 2 milm uni ul llmn (lizpuyll. lhc ruck \‘Hll\l\l\ ulmuxl vnln'cly ul lurg:

Illwmux m (nlmmm: plixrm \Il \n'lllnlmmc :t l\ plllchil} cwmwul mcr :m :u'czl ul

mpmunulvh lmll M1 .n‘l'v

5. \liczl

Icu DULHHJIIHN {\llllllllllllf" mlm nl um \4/u “cm Imlul m Ilu- :um \lml nl

lhv mnul xx lwmlllu \cgl'cgulml m l‘|)Ul\\ .lml lcnllculur .lugzl'vgulu .Il lhc pcgnmlllc

murglnx, \lll\\'\‘\llC mum m ulLH'l/nw prmnumm oulx‘l‘uppmg ll] llw ‘\ll1| riu‘l

mull] ml lmML whcn‘ lllc \l/c «ml qmlm Au‘v Ion pour In \MH‘I'um L*\II':lclmiL

(1. Sands and (‘lzuh

H.1mlx lim- 0] mlllu malrl‘lul :u‘c ‘ll‘mL'lll mu ”mph 01' lllu :mm and ”Will 1mm

LlllJll/ guinclx llml \znulx \lll'l'nlllhlllltl .a qlLu‘l/tlc nulcrup llppl'(l\lllllllcl\ \m‘x'n m'lux

\\C\l n! \nlm ruck lllc 0|1l\ wtu'u‘x nl' L|l|lll'l/ \11E1tl\ Arc Ill llw :\l|n(-.:l:m.1l nnn

llllkl Ilm ll\L‘I\ “hen- llwl’v nn- Llu‘p \llml lcwvx. cxpm’mlh in NW cnmw ml Ilu‘

[mun-:4, Impulmvx m llL‘w mmla im'lmly imn. Mm'h Hu’lllx lmth :h uxidc umlme:

lln- gll‘ll‘lh Lmd «1\ 11mm Ixullclm ml \H'L‘. lk‘lxpur. lmmlwlvmlc. IIHL‘:I\ gums! :nul

llllllt'. w llml allhuuull 111m \ln' Ill 1m I‘llllkllllg purpnwx 1hc_\ :ll'L‘ ummlxllwlc I"):

All“ nmnulfllcllnv licmllgmllnn‘ mclmlmg wput’zltinn I'mm llw Ilmu mmcml» \Illtl

lull luu'hmg. Inlglll I‘cmlu llIL'lH 01 lr 1m lhc llMHlllAL‘llll'L‘ ml cnlnulul glam,

lmc glulnml mu} m‘ hmun :Illmml Clll'llh L‘UIHLllnlllg', wmv (luv and n hlghcx

plnlml‘lmn nl lc mml Arc mlllu‘ml {mm lhc lxmlx'x nl' lhc Vni r'iVL-I' :lml nxul

lm lmul lmck m‘mlll'aclnrr.

7. liullusl and (‘oncrclc Agar-mule

H.|l|.|\1 l‘m uw on (In: \ui \L'L‘Imn ml the [Km \ll'luun Rdiluuyx ix quxlrl'lul ‘11

(nullmi. .l mull lullm‘lx Mlmccnl In lllc 111mm} :mpnnimulcl} Iiu- ll]llC\ \mllllmx‘l

n} \m. \‘mnc i‘xlllll) lam ml~ ruck “CH“ taken from llll\ quul‘n (luring I‘Ji-lv‘i lm'

me ;1\ umcrclv nggrcwlv m lhc Inunul'uulurc nl‘ \pun mc-xll‘cx‘xud cunm'clc DIDC‘. Lll

lhc \ni Melon «‘1' Ilu‘ \miwh' (/m Immn ls’umm. 1hr plpcs. \\lllk‘l\ \wl‘c ll lvcl m

Ivnglh uml \lmul l‘mm ,H) In 1| mchcx In \Iiumclcr. \wl'c unplmml m lhc cnnxu'ucliun

of the water plpcllnc lrum M/lmu \prmyx m Mumhmu, Ihc |U\'l\ l\ u cnmpucl

mullum-glunncd quart/um- mru—gmmllllc mung La grxlmluid lcuurc. and in lllL‘

ulmcncc 0|~ \llllul‘lL‘ l:|\l1 l'm' l'OiHLllWIJl in [he mmm nl‘ \'m il ”my pl'm‘c :1 gnml

lnml xulwxmulu

‘;\II;Il\\l \‘1I\. R, »\. lmnuln.

l llu' Dvwlnplm‘nl (ummillcc Hul‘rummillcu un l‘llillllll” Hummlxl I'cpmlnl m I‘L’H‘ llml

.l llml Imw .ll‘Uul JillUU cu l1. ul~ funul mmlil) \JHd wou- hcim: mm‘cd [1m mnmh 1mm \‘m

mm Iln- MnmlM-‘x um cpnll nl' lhc Dcwlupmcnt (‘mnnlillcu (imcmmml [’Iinlm. Nnimlwi.

I‘Wx \nlA II‘ 11. (MI. ll “an ~lalc¢l (p. M) [lml llw \HHI \\‘:|\ Iiu‘l maul. hm no l'mllm (lvmih

\u‘n' yziwn.



X. “‘zllvr
-\ lluxggc [NIH of Hit :u'm I'Lxmws z: mum 411mm] mmlxxll n1 mum vx Il :l

gnclm, lhc uhnlc M! which I\ qn umu-Hlmlui IIHU \lml \\L'l smwln during 111"
YHUHHh n!‘ \IM and cmlwr. \pzu'l l’mm Ihv |\;1\U ‘Iml (mlmm‘ Much .u'u lkul
hum wlthmunlx nulxuia' lhc .Irm. muxl nl' lllc II\L'I\ AIL‘ mxigmllmnl mmix‘hnknl
Klmlml mr'rwmgz immmg \xzm-r IUI‘ mm \horl pvl'lmix llu' «llxyhzugc HI [hr nnu
HH‘! ”UL'HILIICx luxx Ihun :hm ml ”11‘ (ml‘mu. .Is Illl'uuplmul Illc war H I\ \lmplml
m .x rcinuwh \Imxh mmpv nl’ \mlcm 1mm lhv Ll\.|\ nl 1hr (m‘ulu Inmggc 4m!
kxllmmmmn. Rvumlx Iakcn .11 l\;|\n hL'l\\L'L‘H ILHI Al“! I‘J‘W ZilL' ‘1‘ inlhmv

’hml \‘ I)IH(||\I<1.I .n 1m I‘»'\\[)R1\1|{|‘hl m
ll mm H‘Ar”(l’\ U! My \lwrrHIx 11/ H (fir/m, \A/I/u/UJ

DIMI‘nllfJL‘ )‘JSI I’M ‘ MW I‘Ml HM
( Linux" ( l!\«‘\,\ ( cx ( w ( k

\Mxlmum .X'M‘)?‘ w fill) “NS Wh
Mmumlm l\‘() I." II‘~ I]? I“
Mum IN] Ill If)“ I‘M: IN"

(nw‘xx \(“llilh‘ xvl‘ \\ m", [vg' x f‘HHI pnmi HMJvHHA‘ m “Hm hm ;~w Mm“!
”<1 um H saHgih Him \m :iummlrmn siw

NM \HIHHIIIHIM whihtm «'1' (1w flu“ «e mu (mlwm HH'I l‘w.1\.|l“IJ‘iL‘, :l hmuwm.
JMNC In Unit \‘Hmmmx m Mu'huyn' lu'lxwwl Hu- :l]\ .11l um \mwm «lmms: [lu-S'ul‘mcr lllv mlr |\ nllcn lu*l\\cvn 1H1) :mLJ lllH \‘k, lwl liliu ligtuv Ilh’hzxw‘x
mlmll) In \MUIJM llmxlwmi L'am Int \hMll vml», ‘mxl [HHIHU umru h‘nv Jun-n
:L'umlcd (luring nuwuml \pulr

\VJIM xx pnmpml 1mm Hus lynx) e‘ Ial 1hr LH|\\.\\ \\‘1lvmu; pmml a! lu‘m\Hmm. JIM] I\ aim plpul In Illlllf-HIL") “Mm Hmm m \m dlhl \lm’kmlhm inul IIM hlu‘l‘, lhzll [hm mmll pmclmc \H” hunmr nhwh'lv, \\,Hl Ilwv «,umplvllm] Hi myPIIK'IIIIL‘ mm M/Imu \Dfillg\ In MMHIHML \\.llc: is J’w pmcd lu \n] 1mm 1|]:-Ixmmuhn nwcnmr m 1hr l.lH.l lullx Jppln'xmmll 'x\‘\-.‘H .mlm In [lu- \\v\[ u[ mmm). unl Hm \Upplx hm Iwcn \npplxcnmliui IN. Imu' 1min dJIHmI m Hu- xmmn at\‘l‘l, ‘liu‘ llMlUHl} An- mm H! 411mm} ln‘dx :11 the \m HM“! (I‘lgk If» nu! unuh A.lwumpnwd IUIH‘ HI lhc llmlcl‘iung gnu“ lmm \\IH\|I .I hm \NM \‘1 t‘t‘ti mmlm
\\.Hcr l\ nimmzul l’mllia'lilwx Ml lllmc lmuulmlm My gum m-lmx

Inn» \‘l Ham HHIIK m Illl \HIMH An \ml
(I/‘r'm Innuh M/ Mr \l/mxlm m,’ HRH/\x \‘virnr/‘H

Hcpth \Ik'h’
In HILIH‘. pm[Emcilmlc IM'JHHH .HM Duly (W lk‘plh \‘vzllcr' ‘1 HUHN ()HHMM1M ()\\‘, Nu.) (‘mnplclicm HI.) lulwfc

1H,:

17 ., .. \‘m Rh. xlillllH1 1‘) 2 1‘) ,, I‘I 1R MLIHU (luml‘( INS ‘ ,. \‘m :lllxmp, I 1’ I Y 4,‘ ,. <0? l-IH ‘ UN) Ihllvk( , ()l‘) ,. H M/IHgH Him] l‘xlulc. | ') J7 7’7 'f bun; (unul.(. (3.30 . ,. M/Ingul 8»;l l‘xlnlc. 3 ‘) ‘17 X5 :7 UAW) (Emmi.( ()ll _ A'I/ingn SIM] l 51a" 14 H) I] I‘M F ‘5,‘),,‘() (iuml(V (LN! ,, V. \'(vl 5'v i siutc. I] I: ‘17 .. “ll! 17 14310!) (mud.

lm LIL-mm n! :hv vlmln' Ingx we \ppcndlx (pp 17713)



/ \

N *I A VOI HILL ,, I

\\
_ \

‘ \ ‘ Ia_\/\/g/_ . . .cmo
\'()I 'IImIIII‘ PM (0)1 C619

I‘ , Tx‘ K
I / // 7:7 I , f \ MZWGA‘ ~ ~: 4° SISAI

\13 EST/UP

NDARA \\
.I

Iiu. ll IIH'nliuII III lmlr-Imln in lln' \icinih U' \Ili

IIIv HIM III IIII- \nI I’IwI’ I\ IIIIL’I'IIHHUIIIL II \IIIIII‘IIIIIL-x dLIIaIgIm it Incl iIHI

\‘Il\k‘k’\ IUI' \IIIII'I III-Ilmlx IIIHIILL’ IlII' 5I|||l\ 1‘111 I\ IMII‘IL‘ I.» III‘\ UH] III Ihu IIIICHI’IIIIIL‘

I|I\ \I‘CI\U|l\ HIIII‘ IIIIII- Icun‘dx IndImIc. IIImmcI. [ILH Ihv \MIII'IIINI‘ Ix‘iIIIIIIh I‘L'Il’

\HI'IJIK'L' ll] IIIL' :IlllI\‘i.Il \,IIII|\ III IlIk‘ \(IHKW

HIL‘ III'L'wIIl LICIIIuIId I'm \\;III‘I' III Ihv III-.1 _I\ .I \\lIIIII' !\ \HIIIH. 4x IIIcI’c I\ lllllk
IIIIIImII \l‘Hlk‘lHL‘llI IIIIIIII II‘IIIII l|I.II III Ihc \IHHIIVHLWIA uhn HIV [‘I‘IIIIIIIHI‘H Ix (\‘HIICII

.IIWUIII \III Imqhm .IIILI ”It Hnunlu \.III\I- lIWlIliI‘I] ‘,.I_I:,I1.I I\ III \IIllIcIu-III .l‘llllltix'

In ilHlIIk'I II IIItI'I IIIIIIlzI‘II IIIIIII IhI' \IIIIIIIIIIIIIIII; phIIIIx SlIlkl IIHICII III IIIL‘ IIIIlitill an
1w L'UIIhL‘IVL'tl II} llh‘ cnIIxII’IIyIIIIII III \IHIIH IxIIIh dumx (III the HPPL‘I‘ \Iopcx Illki \IIIIcu
IIII‘ \\L,‘\1I'IH IImI III IIII‘ IIIH\ I\ IIkcl\ In IIIIIIIIII' I_I\IIIIIII|III- \|I&'\ In: I‘I‘Ik‘h\\lk'\

duaiunul In IIIII lllt' /l)[1k‘ III \\I-IIllIvI'u| IJIIUMMN IIIIIII‘I'IHII}: IEL‘cII dk‘HHII] IIIIM III.II
IIIIIIR IIIc Illl|\,

||\I‘\\|II‘I'I‘ IIII‘ L'llk'iL‘\l HIL‘HIUII III \\.III'I L'I‘HM‘IMIHHI! I~ III Ihv (IVIMHIIL‘IIIIII III
I‘Illll] IIIIIIIx \llx‘ll II\ HIIV\U IIII HIL‘ \III II\CI' III KIIHLIK'CIIII ,IIIII \IIIlLI, ,1]‘I]‘IU\HH.HL'|\

IIIIII‘ IIIIlcx L'.I\I III \‘n: |.II‘II III IIII-w |‘H‘\Il1L'\ Il l.II's:v IIIt .II IMIIII .IHIIIClIH!

\UllMdL‘lflhlt‘ IIIIIIIIM‘Ix III IIIIIIII‘ IIIIIHII." Lll\ wuwnx.

//\I/III~I'/I‘III’II‘I'II 11w (IZILIHII |\ Ihc an!) I'Iu‘I .II 111k" x||L'.I \\I'I|l ,I \HIIIEH‘IH

Ihm In pI‘miIlc ll§£l|'0*L‘lL'C[|‘l£ I)I\\\I|H|11IC\. \ \IIII;INI- IIIllM'lC IIII \IHIIH'\\‘.IIK‘ L’UHCI'II
IIIIII would pmxIIIII Iw tnund :IIMIII .1 Huh lwlmx lugunlk LIHx \IZII‘I-u IIIc II\L'| I\

{UHHHL‘II In :I IILII'I'Im \Iccpwinlcd L‘IIIIIIIII-I \\IIlI I'IK‘L \\ll“\ I)” CIlhk‘I' \uLIk" t‘ hczIII

I‘l‘lilillllhlt' IIL‘IL‘ |\ IIIII mnrc IIIIIII I'II I'm-l hImmcI. Lllhi III.’ \III' I~ H‘IIi’VL' IIIIIII
III'CLM IIIIHIII: :III IIIIIIII'IIIJII- III‘IIIuIIII I'm L-II-I'II'II'III



4R

l\ WRI‘IIVI‘IRI‘IN(‘l'iS

H u/‘/\\ mu uww/m/ In IH'IQHIH/ my 1min ulu/ /v\ m: [mun/x

\\]Hm, I . MUN, “(uplum '\_\Imur\ ummc} in lhv \‘UIIHIH mull] ml the IAIN
RiM‘L I‘XMI c\l'llc:1” (hwy. .lum‘n,‘ \nl‘ XXXII. pp Riv)

”Hill. I. I, WI. WV) "\olcnnlc (ucnlngy Ilnl l'ingx .md (when (‘I' Iu‘hml‘
I’Uhllullinn N0. WK. (.H’ncgnc Inxlilulinn n” \Vuxhinglnu

HUH'IK'II. I". INW "l‘hL-I llildchmndl‘x gculuulxchc \111mnllmgcn \un \Imnlmm’
‘\Iu/m/\/u‘rn‘/1/ Kai/ILL l’rwmx ‘l/‘m/ ”Jul/MW, pp 701770

limL. H, (I and ,| V dc \‘t'lh‘llil‘ I‘HH. “Nulcx an [IIL‘ (lL'UIUfJA um! ()I! I’I'mpL‘\'l~
nl [\vmu (alum ” l)'\I\'\ [Nplmulltm (n lld‘ :1e '\ngln'\1\m) l’vll'nlmm‘
(n‘ llnl. Hillplllfillx‘hcdl,

a‘ll. l’, \V. l‘hh "(umrlnm mt 1hr lxil:|L;\l:L/\‘I.q~ mm” Rvpml \n‘ 1;. (ucu
\HH , lu-ma

(lmw I" Why "I Invalmn ” (n-ul. \uc \Hm \lu-m Nu, IN

’ |)w|\w1\ lizmm \Hll LIVI. 1M"), "RL-m‘n III (N \I'I'IM\

|)t\x‘\. ! .. I‘HW "'Ihv Rclulinn 0| lllc \lilll] I’cm-pl.xln ml ( unlml \hlm [u \‘mimu-nl»
Hlx 11mm \llntcnc ‘\g:c “ (Hm/‘1. .lUIII/I‘ (l'r'ul. Sm” \ul ( I. pp. SH 315“

I948 "(n‘ulnm ml llwl'n [\cnm" Rupm‘l \0 IN (.wl \mx
lkn‘llyit

‘}\|\ULI‘ l’,‘ l‘),‘H '[lw MIm-Iztl [mum «\l Rm‘Lx \ursA (inu’ Jul/MAJ (w p;'-
IH I‘Jl

(m‘gum. I \-\., IN‘H. "(nIIII‘IlWIIlm In IIIL‘ pluxm! gu'numl‘lm ('3' ImIll |.m
\ll'xxl H (mug: jut/Hy \017 L pp 3‘)“ Hi. HM 1.71. ‘H‘ ‘11

IN‘H) "HIL‘ (llull Rill \lIHkW.”

Wv‘l‘ "Ix’ii'l \JHK'\\:1HL‘ (icnlum MI I ‘N \Imxtf'

‘IIIMUIWJIMI, I \I. lH‘fi "\'n11 \Inmlum null kllm' /l.w‘ (H\ Inf/\MMM
léulln‘ \|\". pp 3H 5 L‘I Hi)

HIH \l I” W?" 'I‘L‘Hlmlwm \\:1\ Ihv \lnn u! [hx' kvnm «M l 1;t l\‘.HJ\\.1\
HUML‘}. (. \'»,‘ IAIN. ”llpun .1 \.\f1 lu [mum and [Iu- l.11i.‘1 ILQhILIIMa” (It'r'l’

/¢)HIH \nl_ \ l‘l‘ w4x \(,]

yIlulmm. \ .‘|H\[ | lain-1L 1‘)“ "MIILxm (waclnnnnlum '(nf (lum‘ (k' \Iu: Ixm
\nl \ Nu L pp 7“ 3‘)

‘|{\|‘m«l NIH-:HmIL INN”. “l'iw! div (mxlcmc \Im KHHIHHLHRI mid kIL'\\L'
l'nmclmnpf ln'lu‘p'zm/fix, Mm Mm“ p. IUV

Ixmpl, l I, ISM! “Ir“.nclx. Rcwzncln'x ‘H‘Hl \lixxmmn [JIM‘HM I)mm1: m l‘ glue“;
\uu"~f Rmnlmw II! lulxmn \l'IIL';x"'

klrnlxck I H [”2" "(umluglc \lnkm‘”

\II\«1\\‘\ >
kmmm'. I’ l)‘ S‘Hl l’nhm>j.:m)_1:[«Iplnc and luplnlm‘ xxgzmllmnu- M

“NH (UNI; .‘WI, ‘1!)1‘1". l \h‘xl'lu‘ifl. \JH‘. if. 1‘1), I‘HN WM.



‘10

0 In (he (ivulnm m 'hc [2l \l'luzn
.5

XXIX)
\lnutb (Mull). H [L WON. "Rtpul'h Rclutin

[’Iolu‘lnl‘nlv." ( ml, Run \Iixc. NU. H i( d.

\Ix‘lh‘l'mnll‘ l’, l A 13"} ”Impu'izll HHIIJ} lulxl \ITICAI,”

Mum. H.‘ 18"“. ”(NJI‘IIkunm'lw (.h‘lwhvl lfln‘lcn.‘

\llgilimim. (. I. WV "( unmmm' \Vvdfrm 111M ()I'mgvmu Iamix‘mpx m Wu
\pmmzm-a.” Kym, MI]: lm. (ivnl. ( any” I‘HH. I’lm, I’I \lll, pp, IN!» l‘).\.

\hHu'. l \l. WXI (wulum ul' ”IL' \1.m:1l\‘mir\1;uLmnml Run! ‘H'mf‘ Ram}?
Nu ,’1)_(n-u] SHIV» kt'llyl

I’Aukmmn~ I‘ l‘l‘lf "()Illhncx «1| \hc humxm n!‘ IIIL‘ \If'm \mh- [arm mm
cnll Nu I‘m. (160?. MH\,, kvmm

l’mm m1]. I H, NH“ 'Hu‘ MM] {211q ml I‘xxun‘

I’ my (I l.‘ I‘HN '(‘nmmlmnmn In Ilu- i’rlw‘x‘usw ml 111%.}; km \‘rmq, 1/»:

Wm; \‘M \IH‘ \n (‘1 W’ ‘,‘N.‘(\"

lhmlmitL ||;mn WW,“ ’Hu‘ (Hymn ml \lvmlltmmvu‘ HM \L'IJMHH‘IIM muL-
( hlumgm

RIHHH'IH. \. WW‘ ‘lhruauhnltw ‘ \u‘l/l! H/h/ l.u"/\. \:.1 HI, 1‘? 7‘ ‘ ‘S‘w

Mew-NHL }. i" |‘)1v' '(u~«1|up\ nl‘ mk- l’xlgikHlKlllzixk‘ .HL'AH Mpml \n ‘

(n'ul, \1H\ _ Rum»

\.11H1k"\. | I) [‘Nl. "(u'niwm M 1hr Eulm mm. cnal \m M. (IK'U‘ “wiu

ixvum.

I‘h" (nmhrm :v1‘ llu' ?\1|«|~(::k|11||;1 .IH‘J Ix’rpml \n 1h, mm

\H[\ W l\\‘ll\ll.

I‘M,“ "IL-\‘Inmu Imnu-uui‘n ml; l’ppm i’ulm‘n/m; \mlmn-nlAmnn m
vmu” Ix'vpl, ,‘(llh lnl, (um (Hug, WW» I’Inw \VLIIUH \‘ \ui II‘ pp WW ‘ 1

‘u‘hHUIIHHL !, |_ 1915'. '\ gynlmuull Im‘unnnmgmm‘ n1 HM“ ,x‘ul \nml 2r! hum
lmxmhm qrl Nu I1.(IL‘U‘ Hung kmm

\‘nmklvlun. R \1. I‘Mh “(u-uhwm H1 IhL‘(Hll[1[l\ lmmucn \flmul‘.» ,.ml \hmM
Rrpm't No II‘ (n-ul‘ HHIVM [\L‘HLI

\mmlm‘ \wm RcILhL'MMIch. 1]. NW» "lhc (umvimru‘ «11'! «immuln'n ‘ui‘v I/pqlwclq "
'\II}1\‘I

‘x‘llll‘t‘[|;‘\_ H. N. WW ‘Hw (u‘ulum‘ ml ”11‘ (uLmlH .xmmnl \l]m.x|w\\.¢ ” \hvli

Pupvr' Nu. l‘). Hum 14ml» um! \Imcx (.m‘ Hm , I.IHL'JI1\I|\A

lwmu ( ‘\.. IN‘M. "|)ic (in‘xlcinu «In llllmmaln(u'lIx-x” \mu‘miu :1 H

\IK‘H'L "(MalMmmwhc txlvtxyhm’ | (011'c

ll-I. | I. I‘J-Hx'. “\llllvl'nluglml Vllltl \llllx‘lmll] mailman mi 11w 'm‘Lmunp‘m
rmkx" \Icm, No W, (JCUI, Sm: \mcl‘,

“41km. l I; NIH “Rrpol‘h UH Illc (uculn;.>\ 01’ llu- Iml \Ixn‘; l’InIulv

\HHIL' i’apcr‘ \lr‘lm ll (( (I i/‘(NL Inmhm.

\\ill\hil. ,ll’lll. IWLK “(wnlnm‘ Hi” 1hr Hunky. :m‘1,' Rrpml F\u m. \n‘Ui, \mx

[\‘vnm 1l Lilv I’r'mx).



47

APPENDIXWWIHHHC—HULI‘: LOGS
LII/twirl! (Tum “Tun/x (If H'u' s‘ilrlllwl')‘ n] ”hr/n. {\‘rIIIrI/V‘I

Hum-7mm NH. RI \‘m RAIIWM Mx‘luw
Inful dcplh [3| foul. Depth I'mm \‘urlncc ul “Inch \mlL'I' \\;|a \Imyk 1H, H»

Al“! Hl) l'ccl. l‘\lill‘llllk‘(| }i<'I(i Iwr 34 hum‘x 00.480 gallon»,

lh'pI/I in IM'I I iI/m/u‘m
(1 It) ‘ , , Null

|() 42 . ‘_ .‘ (irzncl
43 7" ‘ Dccumpmul gnmxx
7‘) [,‘I , , .. (illcixx

limurnnu 1- NH. (, 188 Vt)! \IKS‘IIHI’
IMul drpilz “()3 lcct‘ Dismh I'mm smimsu :11 \xlm‘h \mm um \Iruck I‘FN‘ 1m

and 1“ loci. l‘sIJrnulcd yiv'xl pm" 34 Imm'x 14,080 gullunx,

INN/I in [1H III/{H/UVL’Y
(J H) Sum!

H) 3‘} . Mmmm
1‘) 1/ l)cunnpmcd gncw.
47 ill.3 , ,, (hicix‘x‘

HUIU 41ml 1‘ Nu ( ‘ (11‘) NI/IFMM \‘IMI [Jamil
lulu? (lvpll‘. 77' I'L'cl. I)L‘plh {mm \mllu ul \xhipl: “:1c Wm, xImcL *8 I'ml‘xlmmml \ICM pm 34 hours fi'v‘xsl-l gullmn

/)w/)I/I m )1'1'! I‘ll/m/Hgv
U 4 Drab micuccum via;
4 ~ 34 _ .. Immn \llx day

3-1 i7 YL'IIU\\ course qlJJII‘l/nxu mm!
U 4“ ‘ . . Yellmx mm! mm game!
10 ~15 . Whilc mml with mica. lmrnhlcmh'

and gzu‘nvt
H 40 (km'xc mm!
Jh W l'inc sand with 1mm .md gul'ncl
SN , (w: ‘ . l’chhlc I'n‘d
(x1 71 , (ilcy lk‘ispnlhic xzmd
7| 7* . . Khaki vluyx: :md dccumlmscd gum.“
75 7' ‘ ‘ 811ml with gncixs I'mglm‘nlx

Bum mm Nu ( ‘ (L30 \I/INLM Stan [f‘ilxll
[ULII depth Ni I'm-l. Dcplh I'mm surface :11 \xhich “:1l Wm struck 22 and4‘) Iccl, lix inmiud yicld pm 34 hnur'x 54‘000 guilnnx,

/)t'/1//I in PM“ I'ir/I‘Wl'flu“(‘1 12 , RNLIHUWH mmly :1]lu\ium
I: ll) Hmun mn‘uu‘nux mil. (Im‘nmpnwd

gnciw
3U H W'mlllcrccl lmrnhlcndic gncisx‘11 40 ()lljll‘llihitllHC-IIHINL'UWIL‘ \L'lli\1I" Hi 7 ()uzu'I/.»hiulilc gnciw



48

linwrnrm Nu (.hll \l/l\(,\ \IHH i'\|\|l

[um m-pm I‘M fu‘l. Duplh hum \IIHJH‘U M “high “l \\kl~~ ‘(IHLL 4‘, H!‘

HM] 17? lu‘l lxlmmlm! \IL'XI PC! ‘i hnmx FUN) «.ml‘umx

I):/H/‘}JH‘ 1‘14" /;n’;,.;,,m

H H \Lmh .xllmmm
F1 Hi Hui \Mwm'i mm win I‘m

IN 1] \\ L‘utlk'rrd L'M‘tllnwi ”INN“

4 W (n'smhml stun-H

m M“ (purl/aw innmv "‘(‘l‘w mm [mm
\chxxl imm‘a l~slwu~ iv" HM
IH.‘ lk'k‘l

Hum Hnli \n ( n‘m \<x1\1\-\| |‘~I\l|

lulu :lqvlh 1H“ M‘k'l lh‘plh lrmm «ml‘lcu .1! Much \mm \Mw ammh H w

*‘m l‘)‘ ‘xml 'x“\ In“ lallul “.lrki 1m ,‘1 immx HJHH ‘LJHHHH

I’M/“H" H! I. ‘ J I XIII/v. /:f\

H 1- ‘nx‘mi Hum m1

n W [fink \ml

IH 15 (Ull\k‘ mt‘hi‘ 1H“ 1«\~

M‘ H \clhm umlhuvd L'llh‘mx

7} LU (I‘L‘) _!EHL‘I\\

H. (m \v‘llnu LIImZ/n Icklmlim unuw
m [um (um Inn‘nlwlvmlu wmm mun-

mt) H1 Um:(/nrlvhlmllm }1|\L‘I\\

N? Hm ‘nylxc qll 1'1/n h‘lxgullm www-

llr. Mm lrm- ummu: ulLHi/n M‘Kim‘hn vm‘:

‘(xl M‘ lémlllc gum-1 \dml

1N: ]\)‘ Ht‘!|li“\‘!‘\\ many! “hm

N? ‘H. (mm hnmhh‘mh‘ :EHH.'1 nun“

‘H, ‘3‘ HILM/ Wm! H jJHL“\\
‘1“ 4 w “)Hllt/H Isiqwll‘uv 1"‘H,'I\\
w: {w Ilrrml‘ix'mh' ‘1 ANN IMP»-

‘ ‘1 HM \a‘fl‘fl“ HAWHIMIM h1‘.1fl}"fi|],h'
tlzm‘i .Erh‘lw

M 1‘ |\ Ir" 1m ‘ (1‘,



>4
rm H w
um ‘51 m

GEOLOGICAL MAP OF THE VOI AREA
[CFZx'JFF )‘lFF- r.;. r:‘. H ‘v‘t'H FL‘I JJH‘H

Mm“.- .g-

Scalr ll 3 fi n In
m: u - x ; - ‘

nu.“ , mum ,. .

.6 u”,

(“wgwuy ‘ . mr H ,
mum 1‘ rung

APCHLELN _-‘,_ t. u-
‘

w.

m m

My 1“ n 25 'v rhflrdur -h

a—I' l..r .v m- ,n

r .< m,‘¢‘:14:.—ra':.' ,
H, rw

j[- m; «a; p mm“-
.7. H '1 Hum...\. ‘r, «a ‘.

M FMLW'C- HIGH :7
rum 1»



GEOLOGICAL MAP OF THE SOUTH YATTA AREA

Emw m «nu-4

Muzzy
. 24¢


