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1.

1. 1ft CIlUCtI

rhll... " oOftI'. all the w n: perfo 1. the III 1JI& 1........a I.L.

8/65 t oJ 1 1 to Il&1'o11 1969. rh. lIulk of the work _. oal'l'l

out tb. writer aDd 0 tl.U a..btut. be.... 1 lUId 1'0

1969. 'fhe worlt wa. ori.ntated tOlt rd. the ..oollllar.r b ....tl tiOll. of

the a lou ...... a.u.a by the , ...riou 00 oal lIZId po-

)'IIloal 1'0"'-. ..nlH out l' the C • Tb ...a.r 1. a"" to

...t.r to a pn 0 ...pon b¥ 1.0. lela (1961) Sa 1fhloh ...,1_1

C.olev. &00.... po l'Il , .. oU.ta .... u. Il&tely l'Iloord.a, I11III

aho to , • • Depal'\Mllt... "11, I. • oJ4IIlIdBp - P 1 a.olev

of th. IIIUal.... IIMt-.

Dur1q • ri , 1. 1969. w I'll: oal'l'led out oOlllll.tea

ott

1) '011 po btr.r OftI' kn roopoot. aad a_11•••

e) 010clea1 • ,1 of (1)

3) 11_. p.~loal .Ul'ftye ubC. t I' aDd Y.!.I.III•

• ll1~nt.

4) DrattlDl of tho 1J!.toJUtlOll pth.na.

'rho l'Ilc1_1 c.o1ol1 of the lila 10••• l1li4 Sbettl.U "ranll.. hal

all'lluy be•• 41oou. at 1. 1. a lu. I"bftt l'Il t (J.nnbc'
1963 aad Gee 1 ) AI tho work oarrled out b7 tho writar • OIl1, altel'lld

tM. b d.tall IUl4 .pooltl••••tl_ ot tho ....a oal" 1t 11 _o...ary

to r. at a ' ••orlptlO1l of 11 wo •

III1nor alte...tlO1&. III ••tail w111 be l'IlUU, ap nt tl'Oll the ao cap&Ily1ac.p. IUl4 toU..1 tellt. eb ot the aftu worlt" II w111

a.alt with.. l'Ilte1,.

Tho 1.011.1.0. ( I'Ob aDd April 1966) ur_potl••Ilrft, of the 1 a••

olltl1D01l 13 tl'll • I11III !l9 a 11••, t of lob "'l'Il d_ to the

blqu1tou '."lar.r bal&1t. thll lnte tat1. wu d. 1nIutt101od

and a ...0Dd 1.terp...tatlOll of tho data by 111'. oJ. .bb (1968,

Autral plol'lltlO1l Iorrio•• ) _. .nann. III 11 ..concl bto,..

l'Iltat1... the total CD.tl0 int8n.1t, ...1•• wo....tat1.t10al1,
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....110.. to 7 ...al...1 _11... a 11 I' of t ...l14. _hloh bo

.ouv.1tu,••ould.1' a ...t1Htl. of the... _1 .tl'\lOtll.... tho••

...al4..1 a_U.. (_ ....... to r) haft be... foU." II' aDd ....

41HII.... bel... It 1. "",UT ........ that .ue to the .n ftri-

aU. of the to ... • aDd ot the oU, of. tro1 lnta, tM
riclnal 'a\a (tl_ b, haUooptel' .1 • tra11iDc "Itl...·) it ..,. ,..

• Jeo1l to ooul••rUle .rror. wltl.h..., a.~ tor the U.pleo_n'
t a 1__t .... ,... foU'" II 1I,. C1'OUIIId ._,•

• ...ald..l ., 0 •• a 1I..... altON 1ataul'J a...a to • th of1.... .0...... .1th the PNo I'lUl D_ IJ'OU J a erraU.

aDd 0..,1•• ana of laolated a_U.. t 111& a ·plateallW .or....paa4111&
t.he '-ro,.t h. .1'\11117 \lualt 1& the olll.\ral aDd Il 1'\ ria

1'\111l1 ot the .h..t. aDd a I' t.talldl a~l•• to 10h

_0 pa1'\10111ar .011....... lie ...l.tod (.._11..... to r)

!be Bl.-th e....k hlllt _ alao be tl'&O.d ...ald..l all 1T

.P. 1I t 1.a ra1. .a1T 1& th... a 1Ilt... It tI .xpo.... thlt

lIaaaU .0ftr"k1JI& 1 • &tf••t • ' nt. tho ri_ puite

.""IlN' 1.a tile a...a ow lip." ...11- of l1"le aptl0 'fU'iatlOlUl•
• l'h t ._ 1_ of tbe rtv.l craalte. \he 0IIt11llo of wMolI la an
1IIUo ted liT" ..rial apnt•• 1.a .., W&7. !Ia1. 11 pl"Obe.bl1 •• to

.1'ber or It.tIl of. toU.UsI taotO". (1) the lraalto 11 '01&l"M

1I1 the \laaaU 1.a~ pl..... (I) It ooUai.al bnaUto-ql101'\1 ..s.u
- loh ..... a1DId tor t .11' 101. _teDt 1_ till.....a.

n 1Iaa Mea • .W lty J_ • tlld ... bnaUte-coW ,...- ft1u,
a......ltri... to tile ....... \he Daft Craalto wbi.ll .leo lM1ud•• \be

'-!'hl puite. 1_..1' .1a1lar 1I041•• of th1I JI&\lIft ...lIP 110 t.
north be1ll& .....l.W wi thlt o1.oath lte &ad lt .ov.l' __ t
thtl ...ltrioUOIl 11 at be.t e-ra1h .

Dv1.a1 be ..llltol' t 1 ••oft. • a _. hupe.... bT oUaUo

o..ltlou. roo at a dOlt rate. h_ftr. • •.,..\1....

aftordod \Iy tho ..C orkla • ill 1I1Ilt C.\baJI& l1Jlot area to..... to

ott••t thla. tho _riter.la • to aokawlo4 th...d.taoo. of the
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B.I.O. 1& peN1"iac trM _ ... 110 their '-e1. ~\IlU'I'i•••

Uat.ru1l1 11......b .. t.... ", '1 1I1t1l • Juk X._11,.

_1SJ_r _ C. • Wi 1 Uld • rI'Uk 0. 01 In.

I.I.C. oUle. 1& 1•• _, _,...-U"' 1& prerl'1q

riJR. .t .11 eul"ft1l' •..'1 of ...... Uld • t t
th.lr 0111'1. 1'ark ttl.. ,...ntl.. U)'II '0 111'1"" ...... ot til.

"jo01l. tho 1II'1WI' b al.o ..... 110 _ "uk tla t 1'1'1. •prort... 1a oan_1'11'" taUt,.... to ... •••• ....,1.111. 80..

t t 1IIa .... of ,ft1 1& ""111& ....k .ut n a

1& .

1I1th ••para 111 ....ult••tal1104 .... U ••u.... ud • ft<1__IId-

.U.. t .. _Il ..... 1JII41ntlllAll, (ftl. 1)

( A • I)

A larp "I peU. a_l, _rU•• 0..1'1..... Ordortd.. I'OOU

11M .or'll ai'. of 11M Jluut1l C....k' 11I.t l.erlaa ('11' 1) tho_zi.. ate_iv of -'-)' A 1a 4 p .... it b .....u1lo4 1I1111l

.. aalle.. bd u-1I ~1Ia117 lIRou. ~1•• to • ....t•.11_ fit 1Ih1 • (I). 1. ....t of tU '0 .h.... U ....l ..

b.1Iloa 1& t ..... 10 .oatl... W IS ..- 101. 11 ••11 t 1Ih1ch

an 1uoe l111.. tho C"'ll t ,.. 111M 1I1l1.1l b III C ..laIl

....loaa1 1_ _ • lUi t.14.,.... ..u (J_,.,":1i 3)('"
_ aortUl'Il -010 fit.. 1 _1)'. bel' ..-I1o.tl_

ba ...... lao1.... tile nrl1lie-qla rlo1w .ohi. a1 11M

11_ 'rMl( '.d'. !hie t I' ..-to. • Il ...17 A tr •
_caUft _1,11. • 1IIl ••••

III ord t. tlarther .tiM Mba ell I)' (ud tho ..-1,

1 alI_) • Irl' fit el.... 1iM',I000 toot rt. 111 • liM

lIoarlac '100
,... LeI'1IlM Poet ottic...... out a CJ'OWId ....t-

_WI' .uPftT OUT1.. t .. t 1a ul.. a ..p .~.. .10,10&1 ,pi

.... a' • p...11J11D&1')' ell'. •• fit 'ho ...-1, 41.. orod.
A.... ptlW.o .t 1. , • C_rl....oon .1'10D11a1lo4 11.1 to

11. t C....k '.l1lt. lIel. l.ertaa-c. r t0UD4 to
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tJa ..... fit 10.000 'nat. rook

I1lrho•• 11.. 1 t.r 1 OMU. u4

1•• _ o1Ilp • ..,141. "'1'1 'lUll.

clft - '_".......
,,,. _ a\

MboSoal ..11.

o1OJlI-

By • .....,.•• of II' -..'_"1' N.lI1t. IIJIII 010C1.al

W. '411_ ('lc. a • ,) n u a'''NIlt t tM -..tio u_ly
11 ooatrally located noel' a...... rta .....U1ll .~1.rl111 ••111.,.
diPPIa& 110 tItoe aIIl"\b. !tlb Wll' 11 __Itl,. .......1ala by u

_UbI' fit 0.........110 • tItoe arlo. fit .hloh aN dlttloul' to
••111 ft. t • 10 1111'0". tbe '.p ot a ••11 Mll ~la1lllir

_or1lb of _-lire to pro••DO. of f.rtial')' Ir&ftlo •

• d14l \to thl•••11 hill tItoe ...1IIft 8111. ot ,.r1lb Yall"

l' 11 thIN 1lJIa' a f ...n n l of' , r1lh tiftr .xl.u.

Ilin.l. of C"rl 'oq_ Jato ....Uf.1'IIIlI no J1Ib1r1••
... prod tll' .od1Mn1larT roeb 1. fairl1 arlll\.....,. ... 11 uod

alai,. .. \ho ....'1. 4.. 00 11'1')' ... 0 10.. n. roo.-
i .._ ••t..... "1')' ••od _0 _1_ 111I \he •••,

Ii•• ot • ronll ti.,.r tJa thU aN., al , a ••ri•• of

~_ ftl... tv.. r. a1Jall ... tl_ the tora 110 • of'1'l_

'pur. "'r\her ,. tItoe ••rtJs. h....,.l'. a aial.. I' 11 d... ut.1I I.a

.N1t draJ.al1lC _11 tono • the ...11 at ,.rth,

altnoe th. B1I t c t , ...111.

ADal 11 of 1'00t IIlCI oblp. 1•• tr 1110 ••hi.1I on 1 1 (loot

•..,1•• 023 - ,.M, •..,1.. 027. ) U4 an Nftel UJ' Iip1flo_'

....0.011OI 1'&\1_ .1••au., .011 \I'&ftl'l' noel' tItoe .Pl1It.

_1,. (. 1•• -36 • ) 1IU aeN oaliptoD1a& ('lC. 4) !be ~

.....,.. ,111I a,,..n • \to totall, _''''nU. d. repJ'd14l•• fit

\he __I' CJ'IIUtI ftiu 10b 0.. \to .IID at 10hll l00.tiR. On 1IhI

o '1' •••U r. rlan IOhi., .b... a .1' od • bait

.. I)' 1.b .,ladle.to • \tad. or ultra-\taol0 .ricla. Ax. '1lJ'II

i. poor l' 1. ,1'0'141 tio.l If tho .oil. 1. Cl.,1 ri•• to tho 380
,.,... Cobalt NIII &e.....U. 14M 1 Loriaaa) 11 ...d4ual r1ll"U.ll-
~. 1•••••ri.... fr • &111 (......tl • of • P_rtlal 111M
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t.11..uc). It 18 , tIla, el......'·'.U.... ual,.l. et

tile t.nl..., ..el' aT' la1Jl._ et ,. 1111.,. healod

u U •• 1a 11 ana.. ... ,..alblU\7 aT 0 l'

18 .....lated wl tbe.,.na UM ft1M, el w I'k _I'

r-rt\ll.1M ana tad. '- ... _ ~••

file cri.... eel .. '_1' ., .... t De Uft ..11 ,.

... _.,. fUa.. tlft ••U _ u\ pl.ked ll' • anuM IIU·....,

_HIll., 1I11!UI. .... liM. dU qMo4 tar ... ,.

••• 1'. l' .1l.14....... ,\be .... et 11.- Cl'Nk

hIll'la 0Il\11M4 wll bT a 1.... tlft ••11 • _. 11M ..

11M. 6. 7 ... a.
fnft... • II C k truk wM. •~ th...., ... et

u-IT I tau... M 1', \he -calW. of \hla u-.q..

p • (u 1. """,,) 1" a.........l'l.W •

• -"1 hill oa wl ,_ .xh" • w., of

forth 0 1'- Lon- , ott1 •• • ' .....11.. 11 hill

appean t t.ll.. _ t _I' ,van. be '1_ fti_ 1a area

(I' k .,..t.Bt f1TO • __\1 ll&rU ...1a terial. W&I t ..... '0 p.ft

170 p.,•• ""'1', 850 p.p....1M) It 1. lIll t , 1. ooour •
T \I _ of ._nl. s-Ute .....laW w1

11 p.Y1aI ri.. • u. s-tlo _IT I.

IIllaU_

(1) fila,. 1., ·.·!law ...1"'.17. ••••••_n.el

7'" a.
(2) flle.. 11M... 00 oellT • 1.d 1a iaU. 1fl (1) UOft.

(3) flle f.nlal'J' MAl, ••1.... (. oaU.,) tOI' ltt.Hal'.. '.... 1" ape'l 1\1.I..,,1 1U'7 .....

(4) f1le • • ..111 ProMbIT p.ft a al••bl. _IT OftI'

___U_ ..hilt. U, 00 oal. n en 11' 11 .tll1

_.,ldn. 1tT u- .tepe. '" 41'111 hoi•• aINU ... drill...

11M 7 .. late....., __ _1_ ._.
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(6) !lie P)'I'lU, ._.al I 18_ C....k hutt 1....u.d t.
_ ......,lmlou at ~ 1 ot tIl1l .truotllN. Aloordl 11•
• end (. 0) Ilu lIM. 0__" • the ....te1'll 110 • It 'M r.1'tIa
falll, _low In. 1M. 'fbh end la 1... l.te ud •• t ..t work
11M _ '1' ...rk OIl th18 p)'riU••_ ..OIlU 1l11ftlY.

f .B.I rall ud p.. oal ...,1181 t en' A 11M. 9. 10 ud

11 .. the.. 11M..... f.a do dlll', to .t..... pm' 'oal

••".....sae ..~ lead f.a 0IIII&1••1JIO.. ltq. A 111 I'

11'011IIII U. hi ••11" _ 11M 11 ftt f.a ~ ..ritl... oplal.

furth.r work aa tid. "nu......01&1. lie It. •••oalo 'Ill_.

,. L ( lC OOIIALT "CO)

!be rtlal MiM•• _11 U .....3U 0I0IlI'I'IMI ta b D_

Qraaltl ur1lDl41 ...~ 18 .ttuW.r .oatll» of

1)_ 'onll .h."~ A. 11 lid 1aU.,.l, .t...... (3010 II .)
......pnl. _ ..17 1' ho a1ae !be... 11 al••• ',..111117
_1_0 .t..... aed t. Ie la • .-.11 tr1nt..., of tM '0
4nla11lC paril of tIlll ly. A en' 'd ....1' the p1,,"" •••, ...

of tho...... ,to 1,•• 9 'raft 11M., , ••1 lea 27.500
toot 'MU'1q 1100 (-C-ts..) .4IIIIlMtod 11, liM tNt 1_1

ltMrtq 19' (.....U.). 1'hll cr1' ....._ 117 • cr .....t ..ter

lIVftT (..Pbar 11700) 11, ra. IU:I4 tIIk. ...TII l ..l ..n
...,11. (I la.m ) b. tab. ev.'b...ued17 _ u ... 2. , .... S
tho • 11 '_1' la , pr...1 t. be ext_l, tbla (••• '0)

!be 11'1 «.....U ••1lI'ft, plok" 1Il • 'Illr1.bll __17 (...._ 'Ill11»

3200 I .) ••m. lac talr17 ...11 ..1th tile OIlton, It the ,.rt1u7
....U. wId.1l t. • thl••Oftl' ''''1' l.- ........... b DOft

&raa1te ..... .. • Ilft It ........r1ur ....k te the 'OIlth. !be dUtlll.

IU:I4 'Illr1U1e _tun tile IMtla ..-.l7 ... 110 • .,111••• 117 thepn._ .t .....Ute f.a t • titl IOU quartI ftw....... __NIt

_11. ,.Wel 1I00hoai..l '011 oaapll. 071 te 078.. n. I"OItI'1ltl_ It

tM _ t1... 1, te tho _ It tho lIualt Ilu an lIM••atllhot rU,

• .,1a1.a4. (ftlt 5)

------------------~-~------
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tel"'.Latry .1•• pro,. _illIfuUlT b 1on1b1q JdMn1ba'1_•

• _ hl... lilT .. ftllll. _1'1 oIna'''' ,... 1,.... I

• 3 (.MU ....1M) wid. d. __ ."....., • ~1.- .. U7 .. u.
1M • al bltlnda1 ftlllN ...... , t ., M ._ailra"

_ t 11 "b1 - (ftC. 6)

t la al 1.. • wli11! 'Ida

an of ...... 1q d.. \PMk d_ ot
,.. lu bualt. .....1' '"- 0IlU ........

flan1Ier • 11 ... ,1 U- 4. , .. 7. 1M -..e
..,.nl0 ...-I, IhwU ala u 1\ ."..... ... __

bltl••W \7 • C.ill.. IT.

4. lIn (""anto 'f ..-)

lAM b tield ot te. u.. "lliac ._ JA500

ten ...d "'1' WlT •.,1... "~CM'" 'a ), 1. "-
Iftl'l_ .0lRIl ..., ot h 1..... !be•• 11... _1'1 .d ., to"
AalPU. ... 10d. oeMa1eal'" .10Cleal work .. aanl•.....
!be .1 IT ot ...... t.a. 11. • ..ri•• ot .-na...r1t1w-

.......M._ FI"es-, tna 1' PII'1tl. 1. __ • penl_
of h eru erNe bat. unal.-na ••r101te HMaiI ".1'
iIM~ ft... ,. .1h1 I1V lit iIId. ..qlll" .ilnn.

". ,1. or Idau 10' 1. aM • ..nIlel'l, Up tna
45· iI. ftl'Ueal. Ia. ....,..1 .. iI. JIl1M. • .... 1t .pp.....

• .-.... .odh .. ..ne.. lit t.L. 0 5•• "nIt"1te HalM
n",1IN b iIM.... ._ .. t ..... t. ...... .1~ • aarrw

'p"il1I.. )7 ....1q 1111 te .ilnn. Ja.1'I 11 11t'1.

apee iI. .. , lit ilh1l .....1'7 dill ilo pu•

...... ... ,_lal .1ll. ad lit iIh1I "ker1a.- Prill ...., al-e
"ria.... ill• .-.e), 11 .t ". (-1095" -~ ..

...... _ •"""1' ttT ) 1I alai • ('lC. 7) 1M ••ill.. teD tra ....

u...... teIW wl iIM I'Mr '''.1._. 1IIn t. .1I1t fit

1UhJ.1h bltl.... •• .il1q "'" .01'1'1'

.. 7·
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It 1a ..oe"&17 to &1'" .~ data ab .tIao .,""10a1 .Wq_
\IH4 bet .. a II 1 &Ml1a1.. 1a ....uo_ ....~te...1&I'ft7 l'4ocl pelate 1 tee, apan a

tho ft.,.I'" 11...... _ .. a pu o1laD _1lI'ft4 Utl 1\ .....

t ... .....JIl \ W .. ., 50 '-" a5 tee, latenal••

fbe "~1' iIIa, u .... thla p1A la oornaW t ...
• 0ldbI1'Il boaU........ all U .. an !'Oft ...

pelariV. 0_1.4. ,. Ullftal ftt'la\t __ t \0 .:Ii., tJlo

._ a' u.. ., .1II'ft7. all ....1•• _ ... --'-\toalq

0.,.....""""',
.A n.rtloal loop Sa-1s.. .lU'ft7 -tac tM MoJitl&lo y ....... _It wI..

a ••U IOparaU ",00 tee, ...am" lid _ .. all ,ft: ......
a b......U.....u. •....,.,. _ .. 1i11a. I &Illl J .. all..."taU,
o.plAW w a 10 ...tt_." ,.... Owtac ~ t .., \hat ..

\ft.,. _ ....\ 4" t. tile ...~ .VlD ., tM "...I.U. (f) 1>047.
\be 1> 8140 va.,...... _ ... ., ll"k help nu.. __ t. U.'lap1ah

be, ,n. ftI'I._ -..ata- -ls..4 "1 tJlo 1Ja.u. ft'NJ"1a&•

..... ........._ d."ndM4....1_1_ .........d fr_

• leal.. •• t.l1••,.

(1) '1. __11•• '111M ... the ..... l' PlY panlk1 "-

..b1 1'7. lid. 11 on....1y t1M MIl bu lIIl1\oftW "'T

l'I..lal o ltl-.l •• (liC. 7) .... -.au.... u..
~ \0 _ .... \ ...w.\..r4. ~.outh of •• aroa. U

tao 11..'1. 11 nl.aU7._tro1W b7 t ...bl.o\011117•

.. 1\ .ppo be. ,.\llkd .p,1Jac -1 ,...._ .ri of a

....'17 p1-e1ac toUt b...,.l' -" .tNOtllPO llo _

11M C 0.. t ... \be all' phot ph.....0 laC to bodrook

wUl "17 be -".1'7 la or4or 110 obtaSa t\a1'\b... lJltoNlUOIl.

1\ .11101114 tie po1aW out that a. tM apoolU"O ... "~1 b.._Ill' 1'1. t tho .0000he... "II .P1 or the 1..... all ottort.

abOllU be • to ",\11... the C ,. .outh and .ovth ...t.
_ .. w 1. W... 1)' extead••
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• n poo 1.t17 OftI' 11... O. 1 .... 2 ..... aClt ..._1M -7

11 110 t. i •• t.o t.., wi t lIib1. no. i

t • • _ UM 0 tna 600~ unit U 1~~ a.nIl. It

11 iJdle...ltlq waoM , tid••o~lat.e. wlill a poll 1.,. e-
aeU. 7 (255 ) a .urp 'I'I" OftI' ....n.... .&1 aal uo," tor Za aM C1a

1..al17 t I' C. 1 11 _17 ...117

le.. p NM.

!lie _ill ill-11M.. 17 ('i,. ) tweaa 400 •• aM

900 a _ 11.. a ..., ... a ..yi-. tiald d1lt rt.i_ at flJo,

1. .on 11_ 0 P1"1t.e-P)'I'l'hClt1t.e '.,.'Iln _U_d.
!b1l u-17 ............. wit. nad I1d••••• pratile

(t....IUlII1'tol' l11lo ~. _1..1' 1i1lo 2) 1I.p ... 17' oM of

'- •• n alt. J'OIl 17 ,.... a' ~ tilt.... 00 toot. aort.1l
....poaU..q .. U. I 0 ~. ia& wlill a _pet.i. u_17

• W. 11M. !hl. 0 ~1at.1o. 11 Rot na le 11M 3 ...t
(llnadl1d.>, t.M 8&1a all 17 h " ....... 11, • peeke ••at....

a' t ..t. aonh aM t--' aonlt - it the....eke .o~lato

lie.... 11M. a aM 3. '1'. It.1lIr '08tl'll11q taeMI' OftI' t.M

alaen11at.l_ -J'le wo ...,1_1 11........ .lU"Id _ ala

'XPO''''' liriklq lY;/1/S' .CNtIl aM 650/60' .0IliIa.
A Ii......M. t.NIIIt 11 ,. nto tna 4 /:'1601111 tlbooW!ll

1Y1JOI.. :/~ t. 11~. !hi. tN_ 1Ml .1IMli

...1111.,. ..... tift ....U. -.1..... 111 11 polftlaW t.

11 _~,... ..ate lNi171a1 .,... _ • tlute of

_ill "-7'
A t.eataU.... • t.val rl\aJ'I at ..talllti_ lIodll. 11 a..ri.. 1..... 171as .....l1el. .0Jl1.t.l1t)- 1Illt.

pt.J't.lIll7 .oa ...11M 117 a • ...tor1)' ell las ell • It

ala Id" end.., t. the .1l1ph1d. lIodT will la all ro bUU,

.JIaap w1 d. • All. le 11'" to the wl'itol' 117 I.'.
011 tal' (...... ) .. tlaa1l It ,.11_ ••ppel' alae 811b, wa.--pyritl. a' nrtu. lid • at. t. a pyrit.e..haloo-
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PJri--.p1la1.ri -eat- 1104,. MoOrdlq to I 'DI' It al.O

W dpltl.u\ \11& .....1......la.. wl1l1a 1\. 'fbe _pe\t.

11041'. whl l' be nrmoU\e .h....ld 11. a\ depth. fit \lie

order .t 150 \0 150 t ..t. It \ wU1l1a fit 1l1ae "'pU..­
__11.. 11 u 1Jl41..\1...

• 0_DIIatt_

1. M4J.ut... ad41\l_l cI1IIIIIII to • .-p1.telr ......~ ••~ln 1.

fit the ....\t. u-lr. ,",pM' \0 the •• liT 'lI"lac 111&..

(lip to a 11111 1...) to the ...\ ud .0IRIa fit tlIiI lr:un __11•••

t. I' .apo'lIN 11 ... 1Ilre4 _ 11... 2. ~. 4 ud 5 ...t t 5CO
.0l0ltIl \0 2000 • COIteaalq would prond. 1. .aponn tor

_pplq ....hl,. pllq. It 1l1a1l 11 Do1I ._id.N _ ••al7.

a .011 .. lIl.al 1'~ OftI' tile nalDII.1' .t 11... 2 to 7
.u\ 11 oup\ to lie u .....\lal alte tt......

,. lU_ll1.....114..... won WOllU , a\lT tulUtate

••t1a1tla fit the rea1ll1ac __11... Uu. '11\ a\ 'Jf.f (....\1.)

t 00 .. \ra n • 2. ,. 4. IlDlI 5 ou\ wbe. pr liT tbJ

,. 14 1l1aod .kOllU MI'I'OIf the uted of _U•••

••pa.lallT it oarri" 0Il\ wi'" a 20 t \ nadia latenal.

5..D .AI%) IftlVllf

,(AIa_11..... 1_)

A .all bll\ 1ateu.....- U. uaal;y ......1'11.. the 8hephord aU

IfwrDhT 111M at ••1a. Whlok 11 ad""d \. the 1i••tIl C....k hu1t. n.
OI'1C1Dal .\1"8 ndw.\ p1lq ,....... eamod ovt 11& 1967 Ih... t
the a ...a llIJ'I'eUIIdlq thll _1, t. poohealoal1)' 1_ t.1'

00' 1'••1M IlDlI t1l&. A II' _pe\_tel' .11....,. "'1' ~ a1aI ......

lta.lf .....,l.ted lD earl, 1 • IIIlq tbe lUtruaDt. 'l'bo

po1017 of tM a1aI IlDlI .Jln..- u. a1.....T ben up1T OOftre4 11, a

, ...Y1ol11 pIl 111a\1 ud w111 Gal7 110 ._ri heN. 'l'bo .14••t

rookI 11& \ a, ..... 11& the C 1'1_ la ud urato "
1l1ae.. a.....hlat IlDlI ftriabll b ••1oul' ltl.. IlDlI tenuN.

!be,. ._Ut!)te tM II,,.,, ."'1' .t tbe C'-riu '7.te... l.k Oft..upa
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!'n. rl.. k 1lIIt... 17 ia D... Iber TalloI' ...

an ia tura _llIIto..bl;, Oftrla1Jllly _ OrcJorioilUl olaDd

0oacl_raw. fht. lIaUl 10 ...rlaia o__blT bJ' ~ iDa .....

• t .r ,uanal .... • ia ll:r be rd u..t_.!bee.
reo U 10,1.al tul.. haft poadatl_l ari.. ia lao.. 10

a... uuaU;, ,1I1W UotlaotJ h 10 a __ tor -rcbal 41u-.

to ...III'.

t.rtial7 lat.. "-t. 000111' • ln1J' ~hrOll out \he 1I0ba a •

•• haft lloea d...ri" ia .o~.U by • oJ. PatwnIN (1967) 0

a" .a1Ior \he •••,. ..ita! ,ert, other ao\oll ..OVIII..

fit orleuho INWI'O of alU. o1U.._. to.raw (po)'D1Uy)

11M. 10 to 110 a I1U.W........ or faa .oacl-.raw.... tho

••••, 1MI4•••

....t k4WJat cna1w llodJ'•.of fta1.. a 1. NIl.. tho C ri_ ...

OrlIorioi....U_lltl ....1I1tl.. 1a tholr 1a4urat1IN aM _tao_that! •

Law .tap .,. II1Deralhod fttu lJatrull1_ al.o "0111'. the..
nl. 1a ruli.. t.... 1k fit _ ...... aiMra1 "pooit• • t.iIIa... _...1 tlM1r detrital ••ri_Uft••

tho ...,1 1.t ture fit tho ori.l_. 1ao1ltal'J .1a 11 U1ae4

ll:rJl 0 to14 t... • (1l0l'tll ....t to • .ut rlary aM ...t ....t

••00ll4ary) ollanowri.od ., 0 0 ~rio to14• ...li.... llJ' W'iq

plaia .11, ... ~rook tIlruti. ... a ••ri.. of Ilorth_.t to. \I _.t

t .....l.. _h t&1&1t.. tho 1_ Creok JaIIlt 11 lUl .-•• • t W •

.......Il t&1&1tiq lul' 1I ...paW haft a ....rtial· .ft.t *' 1...t
1100 toot aM a ••xtral trau vreat Ilt t ... ord.r (11aJr:o

1956)•

..ra111a 10lu tho 1M .....t_ 11 h .t rooll: ~o ...~ of t •

au.rali.atllN dorived trIN tho 0.100&* ,rul •

1I.oa1Batod PJ'I'ita 10 a~~ _lnr.al. aM Il rll\lll

.-na _ooriw toIlo1IN ftlll.. tabl1ll1 ..oltl'Ul1l1o.

P)'rlw. _1JD4_1ta. 110171, tllloriw. aM ....01_1

lJl-'11Wta 0 tOUDd "lthia tM ..... _ppod.
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!M•• ftlu won t.~ 117 1a~UU et te1l81.

IU ••• to .tn.... ..~. .tU'1a& the t. ti_

of I&l._~ ~1.11_. Une'-ra11.ed ._rta
tuw telul. • an ._ la tho 1aIIll

••C' ft. 11 t m-ra118a 1_ or • \IAlt 18 ran.
lII'OII&1I17 ,. to prio.. dU.itl.atl.. fIIo. l_ra

a, ..... t. haft ........ a .M.14 ... oa, ....k p,.ft t-

1aI .zte 1. of ra1lolac ••1l1UM (Iboa

1951.).

latl'lUllM et 1Ialo. Cnal tu_tlo.. • ...1.rl. (,.. itlM ._) fit Lt••tOllO t. a t-pJr__-

~pllltlte..,.ldcrte oJrara ....k... Ute. 'fhl.....ktorme.. mOWI
oa' ....k I'OU • • .. lI1Mra1lolac t1111•••ould 11M poaot.......

• • "1a1JaC thit 1k or t 1I1M..1hat1.~. ritM llottwoa

11... o-el_ra~ 1.......1_. .t... Ikua

rook 11 .. 1IIp Ii' ..ook to.. ltl..n1a la P ., hnbo..

•••riptl. or ... 0 t ...ll1ac taot ,. ••• ro rt I ...14 (1 7)

1~ u- • ..., la 1Ibd. 1...ti. pi' 1a tho 1aa

.,... .... a1a4 .t,
1. ClIo laC ou\ 00 1 ... p.""l.al __11••

IN P 11ft....

2. bto lac tIIo ••u 00 al.'..., 11l tJlo rlotoho... .uit. onat

Ii 1l1l .....

,. ...... III tho ooouat. 1lt1o.l or tIw .,.a lIet.... All

I.ti. .... .to 'iDO. ...s.rtl,.. Cri. of 01._

liDO. (""11737.500 ton) ... Old Oft.. 1l1lo 111M .,.....
, ..ft..... 1tT ..... I u4 Po1toolc lUIlac tM Me 11'700

~'- ... !M '"ft wo,. ori....1;o4 .0~-.1IIltIl ...
aftra ~ t t 1a 1oacth. !IIa pnllalM..., u4 late ,...tiM

~,.1. or tIM ••rt ..........1.. OIR 11' 1'. J. lilt (Juy 1968)•

........t11' tJlo t.ll_lac.te wo,. lIIId.rtaba lt7 tho .rite...

(a) .....1. of ••ld.'lac Cri. to the oaR ... wo.' with

• 10 • t.ll_ t At 1u.~
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1'.
C") '011 ....11q ... ceOlopoal ."be _I' .n are.

lao1 .. 1a thi. pld.

C.) t __l'.... T.II.'.K. (..-rtlod 10 p-la-11M _thod

........'18 til t.d). All ....ultD .re ....1~.. "ith thls

..pon .........late .t~ YVlOWl tootap. la..1ftf .,pe."

.. er:· 'fotal pM teota 114.000 f •••• I..... ....
"WI' liM f ".500 teet. Qe al .a.plbe (100

ted latDnala) • 100. t.... OrlClaa1 110 ..

....'-W.. '-7 ". teet.

_lp1o of PhU' 0IIJId tl•• _ .. 'lie 111M lIT • J.

"" (,. ). •... that.l ~ Ko1M .....,_ ao.. the "u It

oouW ,1'" ri.. to the lrrel'lla.. U.tdllldlea of. ti. klaM aM

1GIr.. that 'DIU'H .....ull_ ... that iJa all prollUll1ty'lle

Ikara .... ..WID at thb .._17. 41 1., lIIId.....th the ...n t.

o ••t C.ppra:. 11M 6 ) ~ I••"'e.. t. esp10r fer ,..d la

..."'11:1_ al .tdb of the .trla.tval t ••ture. ,relellt.t e

• aD4 M. 11M. t. 21 .....t ...... out .t 500 fo...

latD lI ... ce leal ce..he oal _ ode ."U.. It ..

• rid tllU .nra 11 1Dal....bN.. h DII\ t are. lIId

""1'1•• "ld.17 la 4.,re. of .1'-n1:1 aDd a1aerallldlO1l. 'fhil

enre. YVl.U. 10 th t t. be 'UD to ...,1_1 f.141q ...

...... fe141q 1" .tto...... "l'DJIOh faul'1q. A repeUtl. of the

.truewral te._ t the }1M'" ... K1ae "OUU 'be .....,.D'..
7 ••0...... _lac. 1a the ,..,.1.&1 &lid .1Ind.at atura of the

.k.... (l.....pla.. 'latrlblltla ot Ute.. atntl. iao 1q

la proxll11ty to t.ult). fId. 10 op1••"lD rna 0.,.1..1 ure·

_au &lid~ 0 .na.lea 1a 111M...... ,lau of .11 ••ta

" ••PT title ...,ort. ......N ••alt "Uh 1a 0"'.1' ...... t ....t.

5.1 'lDWhe.. '. Adit· t t K1ae Are.
(.......ll 1$.1 ,

It.taIl .101l la .reJ'U4 oat. •• tlo adlDI.P "hloh

It.o1f 18 ualat.ra1:1..-1 1t .... h_.,.1' 1Mi..ta • N.u.4

lIa..U\ ......t &lid t ••ttInIoIlt 'ault ('11. 9) The 'letahel'"
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••

tile -n
•

Adl~ Ful' ._ 1'." iJaMrftl '10. lin

., •••• 11' nala are and.:ra ra1. .Itana

•• an ow leal .taU.rl'l... , .t ...
... rj/Iq 1IlM a1 ...tI'4I11111& 1'&111 are .apro ..
la ..1. n...._ ,.nl .. akan .... (otla-

lto ,..Ul... -11. (.. u ... _ ,laa) - In ......, ..lit llao.

U .....lal1ar1t7 _I' _ rook t1PO. no 00 .'P1
_I' .. 11M. (..11 • Uri.a ., 1 1'... latena1.) ,... .na

10•• tat. '1... (~lc. 10)
,.., .1'1'.. Iat_ at ,... •• t. IIlMnl1o.tla la ..

akarIa are .no( \, ro.......... 1.25 to I • .,por

Il_,raU. l' th....1' 1t .oroo 01....

la W. aro&. 'fbI. \1_ to.t. 1dl1ola la .,... t. tbe .an
lNtU... ...po at akarIa. • .... at 11"10 ._1'
1'OIU" 11M.. wt t.ho M1 ••• 1_ III he. 1.. take.

.. It. t. l.la.... roba1t11 ( tM .to ,. It

or .vtu.. "'''.'1.. '-1 wm ••
I' 10 anlooUlo , ao ~1••• PO" _I'

l' ....., •• 00.'" ... bWoU 0( onr. ..
_1,1'''' ut., _ t &ri( 0 \,1. !leI. (1967)

...1_ of" .. 230 ••••• \1-'11. ..

'-" 1 1lalW ......ro ... ha...

"'. n... olM .-nal we...

•xp..... ..... to \0 ........1' IdDtra11a"

wl '-1 tlaial.....1' 1ia1W .tnauo. (_.. I. ) n. ••11••" •

......1'1•• 414 an • ~W tea W"O.. A 0 .........1'

Wl_," 1 ...atoe, of •• 111 lM. .t...

It la 0 1 ..... \7 .. 1I1"1to.. '11M 11 1laa Me al I'M
1'.., .0IliI. Ia _rat, ...... 11.. l ..roue t...... _

.........

L

I.- 11...... I'_~_t 'ul'. Iat '-.., III abn

...001... 1 U .... ,..UI (latonia. oorrolatlq

.1 • ,..lU.,. 10 ...-11 .... ..Maloal IOU _q
III 11 ..... • n. n ••_r'. l' hlalt ....



.ll !1U " &1". to .u1ltlq 11... at 1 0 .....'1.

1& ....1' t. ok p .,..11aal lIedT .utl1JMHl 'T
C..lelll'a ..

t ... l1M 1:1_.

,. .....1I_tel'. I • aM pololloal 'OD unlet be ._ Oftr 11M

t011w1a1 .x1Ioui.. of en.' bu. a .. 62OQ1 oxtoltll.d to

11 •

u.. • t. 47
u.. 2 • t. 47OG1 ... t. "IUIl~

LiM 1"" t

04801.8

5.a Molaa '~t 1

!hi. lad •• tile area " 'loto_I'" .wl1l (appl'Oll L1M 17W)
... 11M ta1'IIIl_. at 111& (Ap 1'ltlI. 11M 00).

15•

••Uh. 4satln1_ .t t • orill' at U.. 17W/425QJ. but t-
Il .uppo 'D7 _ .~1•• or • 11 oeMld..tl'J'.!he

• diul. tl"mC \ 11& peel 'D7 (Iuru 1 8) ollllld "

N N'''' w. ... 110. 1)'1a& lie .. 1 14500-
1 14, to lC}11!: -..:f ta taet 11. bo__

~ • u..i.. _~ 11: cl....... II oal

pleA 1. 4aly a r f ~.. W. lIoc1T 1IU ....I' ._.

Oa • ori&1U1 _ 111. tat",pNu.1l1. '7 J. 'b a broll4

...t_.t tN h1 11 100a 4 ••0rlM 810 • ot

lit. Ito t. it b til t t t tll1. 1e J' a\lT d to tM

uan.' a o.trllllat.,., taotor -T ,1Ib-bualt10 na.

It 1e lloU....bl. t , hi. panlO\tlar "-17 11 ot.f be

1l0ra.1 "Nealt' tno.
•• ,"at1..
oUtiloup tu • l"k _ thil oxtou1••ho., did otII1DC to lap 0aJ'

IDlCM14Idp of tale .loU tho area. it ........ ahat 0 '1'

of 1:ha 1i01.. area _ eb. 1 r 00- .1oal

N.ultl. • teal-lac N.__ati.. are ....

1. IoU. lo at h.t late.....1. .0 '''~I.DI UImI 'l.MhoI'"

....1\. AItal~l. tor "iDUtll••1.- ....oppel'.
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at lIlterpnt1q tM _peUoa. t~ h .... ~bat Ylnll&ll, a.
oClll~ro1 OftI' tM Uablbutt_ ~ _ ..11.a 10 ._nh.d b1 the

alt and 1 10 d.ar fila a tl:'Oll1aC tao'or 10 __ akan

41.trl..\1_. It 11 ta11'11 oortala ,hat t1IlI rook t". 11
••t'nuou ....... lhaot I, ia ....Uo _ ..1,....a~nd _

'fl.t.... C,..k ( 1958) 11 d_ to t Janot1IfJtleal taulttae ot
l~r__1'1 or tM Gord u...t .p1u,the WOW ,-mIte.

thla uo... attuatl_ dan... t t ., tho .bopbard and

1IiDo.. (,,) .bm I'OCIk ~ .b"nlho' ",ttl! 1,,"~,401rl,. ~:i.I~r11l1ltod

.....-1te. PTJi.te. oJlaloo"nte and l~. 0...1 atl'-e '.1.1.11•

....11••• (11) tile .kan ia ._ loo.tt_. t*nln1arl, 11M •

1000 to 2OOC* .D1bl.to 11M pbk hiP. perature onhoolu. t ....
• __17 ia the abn .t tM 1M I'd and by ...., but aft

1Il~ or tho Loa Iiftl' oxpeeuro. DOl' _ tho out o1d. et the 11'1.

ti I' (rtl. 11)

fbi. t. lted o_taot 11 poetula to .xtoDd tr u.. 142001 to

liM U1r/225 (1.2).Dd I.a 0 1..... 'I poloO'. 1.11.... _ 'loa

.ltlkou Ik tile utual o_taot 11 aot Y1l1blo. '1'_ the ..o'ion. aM ~

ka_ .0100'. tM .t.....ture of tM abn. an to 'be • a_11~ taulted

.,.oliDo p1-e1aC ,. • ooutlk out aM taNlaatad to tM .ut •

...... W.rnd ta1l1' (1.1) I'laG1 aonh ,. aorth •••, &IllS ol'oa.

liM. 74 ... • fbll dana out tt tM 1m Ii ..... 11 1tt....nt t ... t ,

.. the ••tel'll ponl_ of t1Ii. aboo' la the, tIk.... 11 ao. d_ ot
orthoolue .,..1...... 11\\10 _ uto.. OtIkor t ......, M sac .oaUalt,...,.
1. ,,_ tho di.to,..l_ (ellppl.. tU ••~) _ llao l"fl,e6OQI to

l11f~"', peedb1, .xI:o-'1aC to 1 1'45OO1!. "PTJi.1il.... la

tM .0S- qll&rtllta oorro.poada with Wa t _ u.. lW,A,4

t ao turtMr ._t 0" 'be ..... there _ DO o_.paella,

_peU. 01' ..-.u.1 __U.a (rt,. 1')

2. 4 u.. at I ••• ao .th. 411t....1_ a~...tobe, tra 1,,/195Cl1 to

l1W/~. oloo.IT 6ollorial •••1'0 _peUo o_tOlll' ud •

• 1laYld tl.t. or • Lo. tinr (Ile. 12 &ad 1'). fill .._17
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_ 11_ 14W la ......1. 111 0 ...14....lIle Molme..

taoby1 tutt &lid. 14n. nl._ 1a taw\u" .r ...

"ftnM 4ralDa pa pre M 117 Ib'. I.J. ratun , 1•••

'"- ..-.17 0 11... .4NtMra .. .r tM ,"--n1&17 'ra1a-
... 1 •• tl1W ..1~ t.n1.". 1I&I.U.

Iri. 11"Ier 1:A .tt.rihdy • oacl·

... far' • .....llra_aU are 0_.1'IIe4. fIuo\ r .Y1tl • lu

Oil' n.r .11. ula d f l' (P.1). 1luo. 6 and .",.

A ot •••-1.1• ....,..'l. " u:lIt ... ,,/~ to

" n 11 l'lI1aatH b7 'lie f.Ill'

('.1) • 1: la .... 1: oClllf 1'&117111 CNUrop

"1.U"17 UII:I.~_'nll..,ed 0 "'OIl u.... 3\q' ,. tale

1Ut1~ .r lkara lAo". n la u tH 0 .an '7.

1I&I.U p 10 1117 • It. 0 ;yIIloa!

".,,-lIO.
hoc otry

1•••ble' no••1

ft'r7 little "laU
18 11 __.."." .

1St dleVi IItl. 1a

1, '0 10. lit

(.) 'f.J't1aJT ...1t 1lu lt1 _1 ••k1aa .tr to w1

"pi'll to abo .0 r.

(b) 10 tlltrill ted \lIro lkaftl, II .ra117

1a 01... rodalty to t. 1tI.

(.) 'fU oal ••, (A.a.I) tor 1118 18 0 1 rod

~o M of 1s.. hlY1t,. , th1I.le t..., ..
I1lb~e1; t. \ill 10al o_..traU.. , pi 0111.&1

o .., 1 - 1 , l' 18 .Tid..t 11 e rati.

1& ••11 18 to .. f 1 fl-' Creek, 111 • 1&r1.

dlaponloa U'lHL to aortlnlo.' .. loh ., 01 I'

0Jl:1_011_ of lllb-tIualt1e .lrara .1' baOp0uD4 bl tor

tM bualt, ..l r.r • I1blUtl•• 0..

..1 I' " •
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1 •

_i -.1, 1& U-TI"M e...u II elo.el, ...laW ~

.s.- .. b .-1¥ \ward. .0 .. tit

11M 1ff. (r c. 14. 15. 16) -.1, _ 11M. 5 •

1'1> aimiWly .Mlaw4 tll. of • 11 t C..., _ 11il ral

ktYUac ....0 lei t • 1oo.U.. !M t
UU1-.l¥ 18 •• _ _ nJlq. 11M 6Jl la al tM ....,

wll_n beak OIl __ 11'11 'ft1'''' 11M. 4 5If Inu a 11

aor'tM1'q U nrlb 110 •

!he .._1, at '/1 la xplaiDH. ln11l ., be« _ r.l

Ala • ra of \ X- U'ft1' ....... liM. fit

14 aDd 171f. talP1, .....s.'ft ..-.1, ..0111'1 11 0

a"Pi \. (.) ._ • ...- l.v-'Mti_ t 1".
j41t. (It) Itb10Ciial ._••traU.. It II .... \

.-11 i .... takiI fit tbl. "-11.,.laI .._1, fit hw,,"\ II \ • .,ulac the Ikara

.... 11M. 4 &lid (I1C. 15). !hi..._1, 11 weht ~

It. eli"ct1, 4 0 .um ... h tt.ota 1t1 p IlO.

'1' ab._ ot -.patio.. r ~.Ilft. 11111 be ul \

w.t ft1Ul 1 fit 'hll "-J¥. • 411 ri u 1_ .011

,.p r 18 1&I11a1. ( 1,. 14) Alth 1 01 .1, ~
alai lli\ri U .....1' lI..al' 11, .. • • 1. to a nU.)

00 r. lac le.. 111 the a1M,lIaa Wad 1;0 ,rod_
III __11.. .... ri... ...... Ia II 1aI •

11 ...14..... . be el • ,. t.be. tao\ • ra aM

.taa • _tMr t.lI1 (aDd I~ ) 01' uatall1ta4

5. 'I). l' 1-.1¥ _ U. 1 11 .... h ..

..~ed '0 .. ,..-.laW r .2. fbi ttaal "-11 of ..,.

.....rtuH at .Il'\ .ra All tit 7•• aM 11 ...14..... _

.. _ IliMnU... Ikara .. • aoiall • 111 a1M &lid

111_ -.11... It 11 \ \ \ \ i. latW1' rop

.......eaat. orth.ra UU of 1;lIe .'alaW ta 1.. 1J1I011_•

.. _ • 11M 6Jl (••o\s. )
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1. !M lalae.ol. HCl-. 18 t UN bR. a .hall

QIMl".. ,1 III S.. U talll " t ....t ••

prall"'17· •
2. _ ...U.8U_

o la 010••

• 0MblU~ ext.

'l'.n1arT lIe.ali;.

tlllt • __" ~ Ol"d Uaa.~!IN

0Ilia1 to a. t w.ta. aDd la all

.karn. th oaPPl~

•

•

•

.-

...U .. 1

p ... "UT r .tratiSJ"ll'plll,.allT reatriotocl,

1'....1• • rill ril 18 1 1 • 1 tOl' tho

•• ... or hlp tel...... n onaooluo 1.loataa

hit,. wl tau1

r\uae .. a "piU 1_

10.• 8. rob 1•• 1. 11kol,.

a

•

11:1 •

Bae_~!a·t1

1: 11 '1'0

o 2201»
(uplora\ory) rr to

",~ft,. c..... to 1 1 • t~ t H ocaote.UItI4I to bH

I"OOIt ud ." • t011_ .arr104 •

(a) Ch1, ....10 ....... atau. &0

n Pl, ....111& 0 0••-.1. PO'l~t1al fit

aka", rook. t 11 U... wid H. te
• 4 ,./:'P7OIJI t 4

u... m ~o 1

u.. 'I t.l

11:14 to 25

o

J. •

~. alta I at _Pl. r biT an •

tNt 1a ... lil 18 _"nlT ...., • t1n ok-.a. will oa11T raU••Ii. it at 811. "'1'
••, aka '. t p 1 , 00. I'

aDd a1 18 o...14ere1lq 1 or hat lat.rncl tel' ..

Flotohar'. 1 - area (G.1. W11. 1962)

00 oal ...1. an r •
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•
(b) A ,....,...1 .rill riC "lMl14 &1.. le .atl....U.

~ ,lie erlea' .r akaftl a4._~ tM ._..1', (11...

9 aM lear).!be aU ...." 1a 'xpHte« '-
~1alt.

(.) A ,h. « drill .le ••11an4 at ~ NariJI& as'
• 1aoUad1. -45', "OI&U &lw ftluUle lat_ti.

dCM tile .,"" fill '.2, aM ala., ...... at tile

lateaM -..ti. 17 at)d. la'. A"1&q tM

tad' to 1Io wrU.&1 -..oW 1 of lIole "lMl14

1Io ap .... 7 ton. A .Wlu Itole .o11an4 at .~OCI

a' •-e., IMl1JIIIlU. 45' woa14 pnrl'. lat.....ti_
a' _tun fill Maaltl. Ibn aM 1ooaU.

... ri_,-tl_ of '.1
5.) JIo1JIIIl 1Iloo' I

llIto...tl_ W. a1"O& wIll.1l ""'-N' tna t. oiM taNh

to the All aU_ lao aM laol.... tho ......~ •

........,•• w ....pon _ tIt.o tol1w1a& .lleotI • 0e01ct&io&1 lketo

_p ('le. 17), apU. (ftC. 18) ....... (1le. 19) lau,

..bolli.try (.. ", 'le. to, 11 'lC. 22 ....t.aa 'le. 21

••pantel,) ....u.. a1 t ....wn•• 00 t. 161. AI .bou....

all... OJ'lc1M1 -..U••_,. Ilu a1NlId,. bola o_at14 u,.
"7 KJ'. J. ~ aDd Ill. ""_....tl.. t.ll.....

'na wry ••W104 tio. _ tM iatenodlate 11._ 4
'- 7 jI It 10 ni t t. .... ..tId, ob1'll 10.... ll1le

t." tM U _17. A t1U'tM" 1atI....... that 110 akara
oxtoab n 1I1. ...It, won at .s.. 11 .1IlI.tuI\1atld b;r

tM -..tl••• 11M 4AI aM b)" tM .... aft"ta tna tM II1ao

......... to •

A.u ••u. t 1Itl_l11p .xl.te • __• tM b_ l es

tM ti _U...... an a .,. to haw _It t ......tl...

III •••W104 el'Ollll4• .apoti. '0 an III '" \;lab Woa. no
0\110111" .r akaJ'll • tM a.rth.1'D a1 • of the li~ O...oIt 11ult
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... aot tollllll 7' writ... tM U. aIId. •
traftl'l'" b", 11 ...141..... t. 11 liM. 9 1

.... lUP17 ........ -, _nalto .

• wid. 1.. poaUift __U. , Iloar1Jac tna 161/15
oonelatod wl tile '"~ " c-e' 0IItu.a ~ J. • wl a
U.j '1 _bc_ 13 ... 1". nul .....t1. tN114 • ,.,.c c
wi a ata.I" • U.tonl_ ..... • 1" ... 1 ... _,

......... " a rotMl'al tbclll'O ftla .......lle1 " tile All hU..

lod.. l' b o'o_le t rlJ't1l&11J' a • • tt'" .Ube,. _petl.

,. .... _urc Oft,. tbs All Watt•• h_ftl' NII4 C-e' •••••,.,.c·
poDI wl a 11 t..... I' 1_ 13 UId , c_ flit '.'J'1JIc aa 11M

.,. ud .1ItN14 1»0 t ,\M" a .tlo1 .... c...

!hi Bl C.... fallU b ...14..... t. I'\IB tJ'a 111/155 to

1IAOQJ. • • aoJ'thona 014. ~ tbb 11M 7. 7.. 8 ud 9J
quito latoas. I • an.ul.i ..our. !be 1'1&1. tor tllW .tt..t 1.

UIIka_. lIIIt lt 1. 0_1 '1'04 ~t • 11 CJ'O.1t hll11: .....

• Math he llanl' '_1' at 1I/ltOG1 ... ., ....1lI17 "' ekara
bod;r _ ito aoJ'tllona .14.. t1I1I talllt .. , _ ..aJ'7 parallel

• ar,oo toot t. • '.If. la II 1'.1 "'C1 (lat.rro«
11.. aot 1'_). Pra I. lt 1e 51111. illat Wlrl.1I&1

lod•• ., _ OIItl1De4 liT ..pUft _ tile .I...otl •

Iao..ft... 11_ •• -IT II b 1., ..oU.. wIleJ'O tile 1 •• aro

• .. at .uotaoo wlth ckara 0 .. "att .Oft,. •••••••
oone1,U • !M f~ -:r _ J'Olatod to flit • 1 •••

!be PlC ... 1Ol1.tle W. ("OONiaI to • pultU.M4 thool./

_,-11, w, )01.11 1. la Call..,. roob (. h11

.rook TolMal..) _ar ••ton with Falae..oi.. Ill•• a

U.tlDOt ....... M 1e W .... an ...1'Irod wl. U7

"11'" at tIlIII1an. l' 11 1'1&1_ le to ,.ppooo that p.~loal

J'Olll1t. obtai..4 OftI' • 1 • -T .f .ft! " t. _ toct.

ud OI'",,!'ftJ'l at l6I/P!j ... 1 aro.. t to be

W1n1. AI tho a_ lJIo1114lai • 1M, ....... '"" PiC lfM.tlo

1.... ..... a ..a" t. _ ......tol1 l'laJ'the,. won 11

.......otoct f.r thle aJ'Oa.
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•

0..1' 1Me\ I. .. • .,., 11 ....1 ~. lie of U"l. 1'&1ue
'ue t. 1aI'p of .=te"peU al.. 0

11114. 'lotri~l. of t.n1&l7 "al~. • wu
aba4... al\ .....1' \a1.,....d.

tu .bM_ tor .op 1'. 11M ... 11lnutb ......_lan"
wi .10&10&1 1Ib1le" _ • 00 1'''' 11M a... _ t

•__ .1~ eden tI dt.... aha wl 1.15.

2.00 ...tl. expeotM • tllb ._. the U db1lribln1.

a an t lie ••,le 17 ......u .... wl11 lie UMU." ","1I1.,.ly

...1l t. M01l. L1Pe • 1."..... 1M • 11'11 aat ~t

_lpIb Sa __ 0....11. _1_ t ... tla (1 7 ..., ) ....

eftl' bud' tor _, at 1_ 1 • • t tor a .all "Sad.-
00 • l.Sae.... Sa I CI"Hk ltoo1t. •• It .. ly

........ 0'. It wu ..... \ tIw l1M.t_ 11 • _ r-

•• •
L1Pe .ll.R.... .._1 n.ul. 1.ll

._lUllo. to lie ... t. _ at toll •

(a) f1Ie .1 t.tt, of tu Ibra • \.

(It) n. " of • tlualU. load

C.) C ,=tIl&1l1 b, I' 10. 01' _1 .01 NI'OI'.

1\ 11 ~h , tu \1 _1 o. tor 11M • a... \nlod ot
alt ... ltu.nla.t la ....UUle • ~ .hoot.

0.,....1 of tu _ U.. nldoll1l ..... oDYl q .,.U', tu 01 to

aD 17 lP 10 O....k lDellllll1tlC .0. 4 0....11 J) .,.

10 a".....U7 ••ri.... 01' tault,
0." __ tlo..,.ituI wu t to lDOftUO ap rouh

th1a tault.

'laUar1y. 11 _Uo. _ UDO. 11. 12 ucI 131/1 ro bly

t.ll. a. 11 tauU 01' ,.1'tI .t 1'. aDd 1lho la.laW _1

tu All tl_ LocIo 10 • be .~. d • ( 1.. 1919) !IaI .tdod

~, All .at1_ on lI1aora1••_10-" at. It'"aaito aDd bl-'h•
Sa he Rl_ 11 to 1 ... lt appoan wu ...toI'1'1.. to Uio

Wy 1'_ LocIo.
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U 1lh1. 1. •• the eo IU'lr'e • of bb th ..b.... 1;h. lria tl1JIe

(l61i ) 1a ...Ud.

I1;rIIIli1;\Ift

ona. hlllowiq po1l& ..ro t ......" t.r 0 SAIon"_.
C..) OIIiq1;. ._. of _ .od 11••1;_ 1a rUlll'-

Cro.k. 010'. to • 1aw ,.1014 .ub-beaalUo alara (4 ...

51). 1\ s. 1...... tlIa1i thl••ro.k t.U... " ,..\w

II1_NU \1. t ..ult {....ii 114. 4_}.

It 11 t tha1i tilt. h)'POthltloal twl1i 411 1a••• tM

J~ Oroek 'aul h ,po4 1iIy tM B.I.C.... pu.iq

to ....1i of tM _S.bIn Du. U~ul1_ 10_1 1ataU

(1fI1.-L. Pl.... ).
(1I) Ii; s.e t .1i the 'l.,laG•• 10 ot 101. aDd

1.11. 10...... __ 11M. 12 ud 1 .T ba .. t.ul1i

pua1111 to tIte Jlguth Croak 'w1i_ l1ill dllle1;N1 1iru.w

IU'lr'eJl\ ..._ 1i. ...r... « t.U 1a tba ••s.- .ud-

.10_ .ld.t al 1lh1. 11J1e .. tIte ClUlbriM 1 C,..k
yolo.....,. aot ._ t. I\l1;oJ'O' _ • Oralie V_ta1Il

rw4. N.. .ti_ 1. -.d. without .U, .rUII( .dt.OI.

III .r4ar of lapertaDOe.
1. J'urlhar llhell1O&1. pUll( _ Uu. •

out; , ••oatlnl tM liS. ...-..1, _ 11J1e •

2. LiM. 4AI .. ., "w.W wl1;ll the ' ...1 .... _u 110 turtUr

tnd11J1e .. Uua axWul.,.

,. l4u. 6. 7. uI
_ ,-w.. uIl.

" IX'tIIl .d 1;0 ); toll..ill( b7
....1111' !'th t the li_u h Oroak , ..111'.

4. !he two h.1., 0lR11M4 1:a ("14 1967) .houU be drUid oollarof

.., 11M OIl ud 0/1,.. The,. _11•• oul4 Mar 18tf

......U. a4 " iM11M« -25°. I. drU1iq 11 ...._84od ..1i the

_1; tor. orthara oplly811&1 ..._11•• _ liM' 7. 8 uIl

•



5. Ltue 14 0 161 .houU .xtend•••

la .rd.,. t. ._.. IIIQ' t\ll'tb... ••••

.,U.. w ••

048027
24.

• bu. 1.....

llel to. All

5.4 AlIre netl. _-.lr f.

A end ot e1 t 1111!" ' ....rae. 1 b 2700 teet on••_teI 00° 118&•
..... • Ift _r. • .~1 'p•• 11t'l. work baa H." .t

tIlb l_tloll' ... .II. tra....n •• ba.,. earno4 CMR _I' 11M.

11 .. to WI• ... poebelllod ._,llq _r liM. 11 '" ffI bat al••

1Noa • .,1oW. GoololT ••dna of , .-.11 'N' of ,,...It
.,pped M.ba .....t ....xh1l11t 1le.rrn ,_rtI flU•• te 1

.,.1.. 'fb1o aNa 11 Ncard" II lIola& of ._ laportuo. d. to

N rto. MOurn... ot .ba100P1l'1to la • II.tM t ..

• t till. ,.lat (.1. 1967) ... N__ of 1CIW ,. "N_
••d1Mat.. 11•• la t..41ato n.Wt)-. UN work .h.lIld

o..let ot. 1.U. t be -e-t_tor. I • aDd cooobe al

ra.,.n•••

6. KI8CILLADO

A en." ._..04 ....1' tile p,nUo ... la Cunbnu,1 of

Id. KiM. • wa••ot: 0..,1. aUhoup I.M.....1I1t. weN

_~lq 1\ 11 no_.... tIlIt tvtbor work _ • ,no lie '11-

••tin.. _t11 a later .,te.

!be W11llo't 1 nl1t04S "1 wd I' pori.Ueall, dlll'lJIl 1t.

o.tnott-. 1'&1. ellN. of ....0111. b.to....t ur la tILl.

tlaao1, .lIu,.d t .... 1otbaDt. .JIll II t.llowil(.) A._ of "r1aD.o lit. it ,,.•••t t 620' 'wl 1a

whl.h ooour .tl'Olll _ Ute pJrlte ._., ,uarts rpbyrio.

1M...... t_rU ilIl. t.ul.. lu4 C 1_... .oataot 10h bao

._llll1.u...U ...1_ ....w. 'fbo .o1M rtslte Ua loll \lilt

....t of tile '-1 110. 18 111 ralil.4 with f11'1to ~ •• 1

.na YI'7 MOIl... al. • tau1t .t 6450' .... la.t 6980'.
Ilotll of tile.. ..,..~,.. ha.,. H_ ...,104 wl ..pU.,. ....u1t••

A -301' faItlt • .ld.to H • 6900' aM 7100' ud • ~I'

.rid.M. of "-.10 Il1.uralb.tl. nlna IIIltll 1}500' wbe... .-11

1. • ._llIit 1...
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25.

(b) AD OlIM..., et ...... tbb.. ri.........Ilt. uar t;M

Lem:mtl1yme t ••n.y n81,d p _ai.ally •..,W.

!be pra1a1t;y ., tM.... '0 a aee.ftr crezl- 11 ....poulblo

t. tlle CUr --.1Ia1••nrt- a1Mnll..'l • h.,..ftr

.. ..1 or _ ti..... ... 'taiD04.

........ rtbat NO_IId..tl. rated with it. "ftl'&1

praiA" bel..._&1"1•• a.......hlah ....._i4..... to be ot b ...., ud

haft ~ 10' be. /Jut _i •

1. Copper, 111M aM tb _li.. • ...MN el. • ot leU

__to .'l7W- 11 ala.....ned tr thl..... by ........,

(pera • .-).

2. Zlro••o,per
4..k Q....k.

,. the t;b.. 11.. 1& ,-. aIIIl Bl.1Nth O....JU ha'f'1lll ben

pted or 'lul 81..'1.. t1& ud ••pper
.....11•• b tri _ri•• ot .. Wl1aot; ftr bel... 11 _0 t

(laMl1e4 05 om .r1,1D&1 .t..... ).,. laW wi

a 1_ 1JlM lV u. ly UIll are. i ...... to be t laM""\.,
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•

I •

•1 11ftre 1111

INI"UU! _ .. "'_ or 1:la1. ,..... ,.n-t fit •

........ • oal ad .10 oal ftrft1 _r • t.rro-_lpI.... .._ ._. _r 1 aU. 1 up 0 5 'wi"
• 011ftl"l 1111. !he C • Nt .. •• p.rallo1 041••

VoIII1JI& ......UpM ......1101. ...at-.1 ............
_!he poo'-d..al .111 I1U'ft7 • ted ~ h __ ot 10M.

• .t •• ." lo.., 2500' 1 •••ta1a1ac e '1.. ot
loU la ._•• lit 17 , ..... _1 .....latocl.lIk 0 lIlId.ntl • ., r

....iM _U•• (la ._•• • t 1 p.,...... ..,..

....pIlIt1ft~). JI bC' 1963 (lzpluat..,. .,.n - III dle•••

-ruele) .-n... llbtu.. tiM <_ :bU......port 1951).

"1Ma ...portocl ~, u.. hrro pM'" IIbon1baUa ......

penilt efta to .u1_ ...ptUI .. bdl..... la ....nl .Jaort

.UU...1t1 ... ·,..tlIlaW ~t .... _la IIIMropl .....la,l,

.-.rta. uri. MP,lap .....1a1a .t nau. 4.ptk lIT le....

........... tun ..ua fit .ulp1ll4o IIbonU••U ..

ll......r. le. t .... •lU'f ,..rope ft .rnU• .,.l • , to

I. 1... I ./-. 111ft...

It 11 laW.... to ... tIlIt ...11&1,. alttat II 4 .... 1 /61
n.w _ (.14 1967) bdloated , • -U 4re'·'.C

t ten 1_ lit tM C...- ._ _1_
t .,..r.•1M 'la. , _. '-tl_ ot rial oW

It • 'C _ ~ U .. al.C • _jar

talllt._ ...._ \lOll 1,,, IIbonl1l&U. 1••xpootocI ,.lII
.lIIllir to tbd ., 11ft IIlle 11... aut ot tori-. 1••••

.....nU... t'lll ._ 1IltI... .. . C.... "'.... lat.

nl,"4•••t .'1' •
M' ....ult lit u.. tat U ••uppUocl ~ u.. Ilo~ of 1llM•

.. I.P. 'Ulrre, 11 la .....r to ._ iIIlIl.tla fit
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\Jut 19.... OS' .111. a1Mrali.e.'Ua.t. • t •

• t1ae J'eII1a\o .la. lUlll "pe of u.e IIlunl1'" ._ aM

o. .ot t17 ...... u. potoJaUal ....rill tar t. 'ftIe

.Jb¥aioa1 lri. ,.....aa.lIts of • buo 11M 5.6 '1 ..i_

It,...,..... lbo.. about ' 18 • • at ' 18w,..,.la.

tor a .Vol of 21.6 '. It nou1t1 tl' • n. •....

• UftT..... 18\0.....1.\0 VO"'I". 11M••t '1Jno1'ft1l.

will '" lIJ"N,.,.
8.2 IMpMl'll IlIIrDIl7 • '10 1'" .W1\ Ana

It 1....14..... tllat ~ plObnioal ad oJb¥alla1 ....p

ta1M4 lU'1a& 1 ~ n.w a ....lItt101.IIU718\o....t-

1Jac ,. ......t fa I' ••taU 1..Ua. C..... tlT

it So "' hat 11lIota 1ft.. ot th1l '" ......." ... ~I.'........le.t.. 'peti. ('f1aI'Ia) .llI"N7I palI1ac a "-
19. aU. t tu c • _ral. • oe.JItIoi, • It II

.la.....-.4.. ilUt a441Uaal 0 lISa. tlflll' .....

ilUt ~ 10. '" re-.IU ••)'ell ~ -cuti.. to

.-tira e1arit)- ••.,.ral .19.. of an-re UT 1JUI ib1l1V

ill u .....1I1t1. Ixtaai... to tM .x1.t1q cr1' .....11..... .
8.2.1 rpItl - All .aU..

.. lU-t 5. 'ot \ra.,..... 11M i.e ...._ ..... ,.

OOftI' s-41ato 10 ....tora .xto..l_ of

Ii 0.... ,aIIlt.... ...... 'ftIe oxlottac

ert••_lat. t 38. 'ot t,..ft.... 11M hlu wl

abOft pre .. t totall 44.1 • (ap •• .4 1I11~

.2.2 Iri. "''''1' Ana
n ••1It ert.....1It. ot ap as-tolT 16.1C-o' Ott ou\

t ....,..... 11M.. 18 0441ltl_ t ...hi. ..800' ........_

t.1' a t.tal ot 31.900' (appnadJlatolT 6 1111•• ).
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•
•2., PlAt Area

!hi. • OON1.tI or 9.900' lit t ...ftree liM. ilo _toll

.. addlt1..1 9.1 t 11 n._" t r a toilal ot 19. •

(ap nrl_tol, ,.61111•• )

Tho rut o"tt1a1 w111 M earl'led M ., f_ .. tr. ilM LUI

cant • It u illd ted tha" tlw ........11 oNt oIt the

reo .. raok ~utu.e w111 M appndateq .1100.

~4;1
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ID. A.X. 1919

• C.I. 1966

.... peti••un 1'••ta....~. An•• toni!

Cntnl , .._la, lb1le4 ...port tor

• ft. Lyell lliabC • Jailwa7 Co. Ltd.

tIae ....pIlel'd u4 rpbT • llo1:Da. "p. D1y M1:Da.

,,4·8
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