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'. " It, ,..up ·Grl0 aptos... oo11eo"'d b,.· .Mr. v;~ J.Pel-lT 

r,oll t. :I •• rp.18. a_po",". pel'll.lt ~".'Oll the upper B.plk Itt_tt •. 
... OQ1.a..lIlO1u4e . the tt01l •• 1q reek-triM.-

. : ,'., 

. lSlot1te, *ob ... ' (Mt),Ysl'loua goe'le"A. (M2~i 80),. 
__ 1b011'O, (MS,' ,8}!..:Z;1 •• 10 ,"004, 10ttl,~. (AA1_> .1t~ 
.pllt.t.ofts.r. (AADD • 0 .. 80410.1t. (AA12,14), gabbN 

, (AAIO). aDd bor.te . 8nGa'1~ (ERa.8a).· , 
, . 

, '. ot 'b ... ~ ttW 8ohl.' ........ _Pbi)ollte e04 __ nodl .... '. OO .. t't11'.,.., at ... lellye17 ... '.\U'raoeplQtoo1e ... '....,.plalo 
c~l.z 804 ... in 010.. senet lG 8118001att.oo. Ybe SebbJlO (:repN.ent­
eel .ad_l •• 1te 'on tbe .ketcb IDSp or Penalt '21) .,. Of' _,. 110' be 
".001at.e4 w1t' tile .ore 8014 pltdoale,oolal ad ~urtber t-1elfl 
48ta -111 .......... 17· to eaub11eb 1ta Je'18tlonabl~_ ~be 

, ••• 1te'e pJlobalt17 ae-'"1 •• ~ u.Jl1Ie18t~ ·'to a1ll' ot the otbe. 
epeo""" esaalaed •. 

lato.-' loa N18tlea .to ,_ tteld: OOOVNDOe *4 
t.oturea or tboa8 roo_ ,baa be •• derl_a. from ·".r10ua letter. ea4 
u-tob ; .. ,. oa ~11 •• 106 ~Bo/6 .DI:All8mO/l. '80 that l1ttlAa la 
bon or tbe a.'\181 4eto l1a. of' tM ll' 'COOUi'hGOe and. the" haa been 
no oppo·l'tUD1t7t.ol' ~No.81~ .. oa'1 ... ltb Ilr. Pe.I7- . 

t., 

.,up. BlRl&$t.ral"l.,. 
,".l"ZtUppn~ 'el Ok.. 1ft ylOlntt,. o~.~'S. 1410 08"L 
. . 
.. Ia b8ad-apeolJlOa..b1ale - r·, ... sr&1ne4 8f'e7· rook wlth 
a •• 11 ... 081. ;tol1atloo t-ebl'lc. bBl1D8tt011 Witb • bnntl~lo.. (no) 
·abow. tbat "be.I'OOk coul".· ~ wbl'lebquam· 604 ·rel"pa~., • . 
bleak aloe.OWI :tefttOl'Ugbea.;,~sn aloe ... l, tell' •• UN4-'&tl'OWn same .. 
0.04 .. laUM tleete· of cb.alcoP7l'lte. . 

. Ie .bl ...... t;l<an ·the solll.'o" .tob1'10 of the. rGOk 11· 
.t.lk.l~ PO"'"""· b,- ,be _0-111'1'01181 OPleftta'l'oB ~ tbe 
~erNIMpe.l,an al •• e18 and t~l .. 4eo_po.l~loD 'Ptto4Uot •• · old. ,be 
.heaped. loatloullJl'fo,. or tbe qus"a-.rel.par :eE"sa ..... 

The r.lapap 1., la.s_1J'UIltwlnned .. aQ4 blastel poa.l'tl·ve 
wLth 10 •• ~ (08 '8oe) ellIS 'Nthotlve ln4Ulo ... tbal) 1.07. It 
11 pl'OlUlblJ' 8ft ua\wl1me4 alla!l!. ~be' h14epa. to ... o'*l»l.'e1»" 
am.4l'&1 au ... , .... lent1oulor gral., , u81181lr contntnlGB 
llUllltJlOQ iDC1_totW ot q1lll.....n4 ooraaa.l~ .. about· ~ or t_ ftck.. 

. ' 9t£'s ~O~.Dbe4l'81 "ptt1n8. oon'eln1na mllDl' 'mlaute 
.4uat7lM1.1Iroaa.. I' una up .... ~ or ,be ·eaaeat ... a.l .1,.· ... 1&. IlIM!t' 1a Slbun4ant (2~) Q l...-llat- tlake"P'i"-llel .to ,be . 
• 0 0 •• ~t)b.lo. It. 1 •• ~aa17 pleocbt'olow"b X < Y .: Z.;mt4· 

x • pal. ',.ilow. . 
'f • 'teepNfl-bI'Oft 
$_" " ·It 

.' ... . to!))·· . 
It ,.ott.n 8ltered .laoat oomplot.17A·. :pale-coloure4 chlol"J;te· 
-,tit "17 'low ltlntf'laaeaoe fJed .caet1mea w1t1l .,ep blue artomoloUi 
11ltel"re .. 1l_colo""aaD4· 1a. tbeNtoN. prebsblJ ,;Q!D91IlUt. Tbe 
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1 •• 881' blotite. 81'e tNQueD.'Ul' 811lbed4e4 loa matr1.1: of W1'7 rim 
, blotlt.aad QUe.ts. ' 

. 0'. l' ad.Derel. ple)"laga ~e .. J:t (10%) ,tbougba',l1 
baportant "Ie 11l tbl..00k .... gl'81. ~ ~;~ Up to 0.6 _ 
80l'O88 om 001181"1'01>17 rrcotuNd eDS '0, b1o~ .p 
10 pl'l_tlo 0,,-.t&1II up '0 0.2& - 10., .. to»e;11Db r 
804 Di!Ulft!"'. the .taUl'Ollte t. p.leoohl'ol,er&llcOl.olii'iii ~ 
pal.,. •• Q4 tbe tOUNel1ae ~r_ oolovle •• to ·11 mot'l" 8Neo­
leb ,el1ow-bron.'1'o't.1l'lnall.. 08l'l'lea IDClu.l0.llaot mas-'I. .... 
qlllll'ts •. 0114 t.14ap~II!#l,'. "'be lattep .ppe ... '0, be Nplaclq 
~be touruliae. ,/\ ,ro'" _11 .. qu14'-_101J81 S"llW apanelJ' 
41atrlbuted thl'OU8 .', I'OC~. .' . 

. 'lffItc\\e lathe oblet Ope"l11e lIlG81'81 oael oecura .a c1.eaa. 
_at •• odfti iii, -SflM&8,ed 11.'0 M,.row .etl'lqere tbl'011Sb ,be 
.rook 8114 pnr811el to the genel'alfobrl0.·· . . 

Mil, 9ABlmi ,9mslG§. 
L09!llb:: tJp~. Wop "be 1 Ct. In YJ.cLnlt,. ot: ""'I'll,. 141°08'1. 

fteh.a4-.peo ... · .. 1. 4la_ln.otlT ~1 •• lc 1Q _'.noture 
Gl14 4aftik greeDl'" 8H7 lnool'Ol:Al':., wltbwbi1t..leb, elongett.td 804 
leatloul81' reldapatblo b04,.... '. 

, , The a_lesl. tGbl'10 1a ex:p .... M. 10. ~hltl-A"toa 10' 
POl1g1l11' len\louler .SS ....... Of ... e". p .... 17 'wlan.4 •• oonau...-
ablF tl'aotUNdpl •• lool ... (a,,' •• _ of rook). oAd a1.11n" ' 
boA .... conal.t1na .... D'l.Uji~J.'IOanOed: $aA etrotae4 qunt!! pul_ 
(8~). aotb t7P88 or atructurel olQleat •• M embe'cJdtMl 11' • 
• tl'C)Dg~ tto1.1ated umt!Jlx Qt ',in. "017 .• ' , (30%). In,.,'''· (o.~) 
.lae.tller .tl'ons~ pleoobrolo ,ftd-bltawn: '. ,e (1~;) est :... . .•• fttit. "'bta· ~olla'.4 ..,'l*1x las •• , as 'ufl .. ".d nroUbll <e. .pst- 8nc! q\1Q, ptz: -""ea' •• and '3Poun4 larse , (1 -l ,0010_1_ 
aCMS· po~lG.'.(lO"}."be gDl'ne, lapJi01>ablJ- olmrl.QIlte .• 

l ... gule, •• elongated pat_ ott Opec]'- lIluern1a '41" e 
.. L Oft featUN -ot "be, .... 1O~_O\UI phn ... o.Qdappea. UD4er . 
ntlen" 'liabt to .. Oil late,gowlb of' JI!!.I!!!.USI .• "t;b llI£IS'. Pe. 
, •• U 1I'*1na an lulu4e4 la ,be salt ..... · . . . . 

MM. amBLE. EZm.r.m" Gl'fflI§Q,. .' 
ldtl!!i.V'. UWe" Wo .. "".l· aa~. 1n 910101_ or 40s"t~. 11&1-08·£. 

A _41_ ·"..lDed . .-s.a.k l'ookotUsh' SIeJ' _lou 
.t.th pe.el1el orleatett black8llllheole 01'78"18 up ",0 about larA 
10118 10 • 'ba .. ~ SJ!q quRa .. Wbt.,.reldapBI' a114ft.pole gJIII.en)ab 
le1ltlou1.,,, ..... ·of ·op14o'...· .' . . . . . . 

. In tbla-aeo.tloa ~lbolo.outl'ute. obout, B~ r4 ·tbe 
'rook.. ,It· .. S .... D aN- .ftJtjt"l. Pl.ooh~ot.o trost· pale vel1 .... 
bl'OWD to 4aep g_en Wltb 'X<. <.', ,.' It -pele 7ellow., . 

'. . l' •. 4Mp rell •• 1IJb; are ... 
, 'Z, ~ ~P blule~ geJ'-gNeo., 

., • .,1\11eb ooloUJl" in ' .. Z 4,-"_'1011 UQJ' ttl41cm'te: •• O_.rbCt -0«'- , 
CJb .... aotol'. "u' ·ob_lea1 .na17 .... ouldb4t ..... a". Coeonfl...­
'hle. 1" 1. ...,el17aUb-m.41.'$1 .1ongate4 ·old 1001-" oO!UJf.4e."~l. 
DWIb.n or t.~par grot_ .. glY1ngit , •• ' •. OlI81i" potstUol>la.'lC _ 
, •• tUM., 'J-be 1ftr ........ or tbe- 8IIphlbole Chine e" in autt.pa,.Uel 
O.-1entatS.oI1Go1ftCldeat -I.tb '.,-1 •• 10 .to11a~loo. 

, 

''fbe 0111,. otber coloured 811108" -1'. 0 t'lnelv', gtreao1>1o.l'o. 
pel. )'e:ll •• 18b al9tH 1& paSP4 ..... l-lol'lttoul." ......... lib·. 
l_~ 8I'fI1l\1l. •• quDh. a1 tend-.pblbele. p.l$!lO~10. ODaitft. " 
fJDCl ".I!. Attbo, USb abUldaDt .1.. tble *bl.Jl1oot10a.- .t18- Trll)uttoa 
la tlMt . '~ol_n 10e1l .. _' •• tbet ep14,ot. _tee laP. DO _" 'tban 
about 10% or tblt I'ook •• Gwbole. 
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'. . . "'_ eo10ULlecl .11t.oD.~ ... aM set in 8' tollt'tted baM 'of 

Bf8ftOblea~lO: su~fiUJ5a.c) cnd. tel4epnp (20%)~' i'be. quarts grat_ 
',.I'e .Clllple~lt f).~ n1. but elonpted in tbe 41NOtlon or tbe .. 
• nel'lil;r8b"'lo.Tbe~.l4aPA" 18 ~ ftt7 pu •• lF 'slDDe4 .. rine17 

, "S'ftObloatlo plsglocl8H (eppeND~, M'IIP"l') . in JAntloulli" 
and Yel'7 IftlOb 4Jtam-out gl'SDQlOI' __ rep. • . " i.quite .leo. 
en4 onl¥' llittl •• 1PN4a1'l4· atoldeoutln. blgb rel1er fl'om the 
aaoloains quo",. 1),- 'feaeOft ,01 '1_ .... la~l1'el,- bigb. .. tree,s.Ye ltdeL 

MM. AJF!QI9lclm: '(fi'?4n19RUi) 
MaS'!l&i,l Uppep w~aa"be lOk." I.u .lelOLV:or 402"·0. 141 ~02·E. 

. A 1JfU7 fla.. S1'ft 1,.4 bleck 8D4 ,wblte _"tted rock wl*b ." 
lIodernte4egreeot folIation OtlpOllllbe4 aurtooea. Vnctel" the 
bt.l134 1.e .. (X10), tbe eSMnttol m1ne'-8la~'1'e wbite t.lclepvl' end 
areeolah-blnok t1IIphlbole. . _ ..., 

'. _ In tbln-aectlo'(l tll1aJ 1a Q dl$tlnotlYe ~l( w1th cbfl~te ... ' 
,.tlc: cqpbt.bo,llto~extura .• 1'1 ••• __ 11 (O~OmII)., eQ.ulsraoulftr.. 
_nobls.,lo sralna til p1&gl0010.& and olli1oet.lcU.obloet1coI78'''1a, 
of bOI'~lende wlth tbelr 10l18" ••• , In*~l'8:11.~ 0111.",&'"00 • 

.... J'7 POOI'Jlifi:lat":~=:,!=J:l1~i1It~Jtc!to:o;= d~rt~,. 
B<>.evo~ .. t~ t. bl,us 01 l»gotlve 1111." 2V np.pI'OLX\r:.IDi.17J~O to 'Slo 
Qnd Ntraotlye lnctes :Qnl7 allgb'17 ~b&lI:e 1..&37 .I .. t 1a,. '. beNtoN.­
on .old !1f1..,a:lBl between tllO 11.1,. Ab 30 to Ab 40# 1', 10 
e11abtly al~ltl.H4 :otd -contolDa oo.caalo_1 megaet1te and 8,JllPhlbole . 
incluslons. \ , . . ' 

• t .' ',' 1lhe Dmpblbolo (30%).... $ bro'",lab...green tKgbl • .,. 7;t 
tao ~rmnl17 .u~~4J.'al .prlsmo'10 .• bu1.onhe4relsre .aI flJ'8 COlIQOIle 

o\$lC' OU\1¥::e:ij~i~,:i:::r7 ~8::i!~=ri;:b ~.:~::;o:. 
Pl·De, powde17 _»hoN' oCcul'a.loclO" G8.a9Cl&t~.OD .S.tbtbe opeq\1e 
~~~ '., .... '. 

. sewral.tl'clgbt •. 88,.1"0., ~pb:f.boWllle4 '"taB troYer .. 
the rock In 'th1o-aeotlon 8M p~ob8blz ·"pa:tesen\ lG-fUl,e4 tl't.o'urca. 
In pl~ce. t,beae .... 1U are ,wl4end,.ou.t 'otid t'Ul.e4 ntb pfll., green, 
eca17»e_lIl1te and'rLne fJmpl)lbol. '1'&11.'- cot ,..t 'Npl.ooe4 tw· .,' 
chlol'tk, •. · Ttl ..... 1m.: tnterAot t. ttll1'etlotlot ·tbIt 'rook 0\ 
tel.1v blgb. t'nglea (e to 9(0) otd mtW ;"p"ee~t ol'161onl u,-loo 
trso'uNi:$ ~ol'Jlll4 8nd .. tlUe4 d~lDS tbe." metomo~lam .bleb 
bJtQugbt about ~be empb.lbOlltlsotL01l'ot -the.. orI8lQ81,~OQk. 

, , 

, J,gp911U:tJppor '~.l Ok • ., . 1ft Y1cln't~ or· 4:'al.ts'. 241~'·E., . " , 
11 _41_ gralned arei' rook; 'C'l't~ 0. dlattac't. thoW!b ' 

t1_lI" graelaalo atruoture 10. bflOll-apeolDtel1. A beJl4w.l_. (no).. 
abows cv.Jar\z. te14apt.!r. blot,it.. ~nd dun pee-olab-blcck born\)leftde 
ttl be ,be pl'11'101paloona',ltuenta..' Pnl'. 10 ,CtImnOQe. ',' . 

, , 

.%0 'blD-aecllon . tbe .to~t\R ,1& l,n t".at1ge or b,U81C . 
oQCloalne to- BOl.l. ln~"'8dor·t,. (. 0 i ). 1~1. freahell4· . 
'~lteN4. ond 18 o~let.lT olllla4l.'al,cottetitutUg tlbout 20% . 
:ot tbe roOk. . _. " 

, ' 

o E9-t:l!!-t'H~ (6%) J.e 41iso uaelt.na. aDd 8nhe4l'81._ l' oontol,.,._ 
abu oD,.,o lneluelone or qunt'U gl.1.08 ttl. to e ·Hnil-· . , 
polkllobl.oat\o' textu ... 

. . '.' ~1It.! co_~ltute8 _me 45~ or tM., :"tlon 10 ,be'tofta . 
'ot "nhed";; ~.ou1l4ed 1_luloua~ ~ht .taphlbo~el. a ,N.D. 

- borobl.enae (G1lt).,.'rottgll' p~oob"lo.bb X • colourl~.8 to pale 
. . -- .. " ·t.,· , .110.' .. "p. 

, ". Y. J'ello ....... n 
'. . . . Z .. -deep green. 



.., -4- . . 
It eranonly tC)rmapJtltmbt;1Gcr;ya1nlJJ ·of 'tDloo1 runpbl~ole .. otton 
~p to .l.mm lonc.!he.e are U8ual~ nt .lefta't part.ly bltoken down 

.~ lnt.o (l88NgD\e8of.mtlUe~ sq;jblbole B,alne .l~ luter.ott'i.e.! 
'qUO"Z eDd blotl tee 

~ . ". 

o : • 

. . 'lheHfI\fi@ (8~) 1.1' W1UsllF V817 ·oaos.17 n •• oc1Rted . 
"lth the 'emphr~o 1I1il:Oftel'l incl.uded to' It. ~bc lWtUl'O ot ',Me •. 
lnclu4ed blotltuauagee' 'Chat the ampblbolehna. del'clopec1 at "be 
•• pense ~. ·the . blot lte. wblch in turn a:uss4Utb t!lot.~pblem of Oil 
·orlg1Ml aronodior1t1c rook. Tbe bl.otlte 1e.o attton.317 plo_bttolo. , 
bt-etnl YS1"Sety a~ln tbepl'CTiouab' 4escrll)e4 rookS. . 

. .' 

. . ' o.,caelQDaltnnaaee cZ D:.l.aS1S1·· mmJaRole and IbM'. 
em;.e.t'tl' to ~ pee u40m0 t-pbo·ue, otter- eft eo"iter llnePfll, P~8 ,. 
}:.7l'OBne. Th~oon816t·ot 'til denee m8~IIe~ite oore ~lth lnclllde4 
wlllto,. 0l1l'l'oundo4 by &aop SHeD ~lbole G.t cblorl·te. Mognct1to 

. rtlD~a up obOut, \~0 of the 1'OCk~ 

..' 'fbe . p~lnelpal ,opa9.* mtn.1'81, bo.eTB~,. 1, write 10 
,.rregUle. 81'0108 8OG'tcNCi tb,oUgh. the ~ock. Apatl tela tbe t!1.~lD 
~e •• of7 m1ne.,,,1. 

"JID. MJf:pROOW'\l~HIg Al"imt 
11!Can11t1: tippet' t'at Ok.. 1~ 'Tiel-nltT ·t>t··,Oel'S, 141oOS'R •. til$ 

velDa. 'in . the gnelaal. el'1lnt)4101'1te .(M1Sfl) 
, , 

. . . I·a hcnd-8p8os.u.eD ~hle:.ock 18 .bit~"'1th ~llow-bM)m 
Iron .t{)lne, t510Dg tt-uoturel.t. Gl'''-·l~l_ 1..,. lMdlum nOd the ~Qok 
ccmltete almo,. en'l.rela'.f4 q_rtJi:· nod teldepfftl" \1t.tb few GDGll 
tln'keo of blD,k b1ot1te., . ' . 

. . 

, 'In ~bln-6.otl.on. thettOokconalatQ o~ le'ge (up tc 3 m) 
t11'CPogl'tJpblclntel'grotrtbo 0: .. . iuoflS cud Dld!f6r in ~tlne molelo 
gl'Ouftdr1~8& or oomplc\el,y anhcrIA .qUB~t: ·tina eld8!,s~ gr:11ns. The 
.teldept''' '$ lO"fj'eU"b2Stltp .u~tb·ye1T tine TOlna ur!1b1f . 
10 mlc1'QIJea-thttlo' •• 1'0.. 'Dol 1. el.1gbtl¥ 'laloll111ae'1; -17 
'!'Of'C" 1IM11ornt81. ~ _14 ~Stft. ooa be 4etected in tbe 
B"nul". gttou~ •• · Qua,ts oona·~i[ii ~O% Cl.n4 reldrlpor- about 
.~otthe·,.oot. ' ' . , .. , 

. , :.' Cbl.orlt1 •• 4 ¥1iti: lS' coca.lon81~ 4e~oW' but .~a 
not TAD_ up -re 'bon. ~~ tb •. oomstl'tuent a1noJrola. Chlorite 
aDd It_nite: haw been cJepo81.\e·4 along t'raoture 3Qt'.f'noes through 
t:he 1'0Ck", " '. ' 

.hAW, ; BJ;OXrrr:, (.!rRSUORI{JRmh . , . 

J,9peiUlc Uppett, ~al Ok 1n Tlo101t7 0:40S2·:s. 141000-n... 
. . . 

: A medii_ arDllte4.JAMooortl~f.q tp'Blili_lo "bele wltbclea. 
g1Qs7' qunrb, allq- wh'lte ~el4IJpnl'" awndont blook mtcO-end 
oc •• tonnl art! ins ot P7ptte elen~l$ "1$1b101.0 he~pec~. 

In thlD4eetl_. fiSlI,to~"lee1" :cubed,s nbout lnm 
GoraGe· $114 ~on.tltute. .bou~ . 0.1 tbe l'ock.ltls eenerol~ 
rl'ec .from tnolusiontS but ,COUtt!U8 :fewsmnl1 .pldote. ppsttto end. 
OOl'l'o4e4te1depa fi C178tElla. .... . '. '. '. ~.' 

. . ' 

JDlael'81~1 .:0 .~JUf:IJ1~n~~~:' :~<l:~oc~a::e t:-:;:!,:tnote~ 
equol 8tIOunts. , fte 2i,h9Sil!lGla'1'slrll" beanlt .lmo-llnl.~4 . and .' . 
"pl~ce4 b7 epl.4ote., 0 ___ " . oMol'llOr--.te.. It rome nb-be4raL-
tabular to eftlWdt'lll oJl3&tnla up. to lMn, 8oro$.s.Tbe Vlogloc~" ... 
a~ 6olcl, 8""" Yfil'~lftg hom Ab65 iOAb'l5 Qnd .la c~nly .one4· . 

. 'bet""~ t~ae ~Ullta.. 010" .pol7B~'betlo . twlanlng 1a • Obarncte ..... 
, 1Stl. tt(tl"ur~ erldeOClO crJ'$~ala te_ to, beoo.t·lpertllltle: •. The' . . 

p].flglOClttae 18 getMN1~ le •• t1~te~ed th£tn the pCtOGbfoldapDl'.; 
. bu~ .t111· _howe: .ome k8.0~1n1G.o'lon. ' . 

D'g'1M aheet. '\lp '0 lmllllo~ 'me~ up about lOb of tbe . 
_atlon aud e .... otRi:lO~ .~"'nUled 'ead, bent. It 18 n normal:, .,~~ 
pleaclU-olc bro.~ blot1te wltb X Q! pIllenllOw-browo 

y 1:1 Z ~cl.p w6-br~n. . 



~~;, ... 

, -

'., 

.' . . , , 

7.-.0", 18 '00 41roo-t1o.wl t~!l).1c ttl tllie t'OCk., 

M,'. ,DlO:'mt rml1WflU;O:1D$ . 
L!.t81'$~-t Uppe, 'lat' Ok., 111 y.lotnltJ' 'Or ~.on"S. 141008tE., 

. , 

, It mo4t~.t.\ln.e4 8fQ7 l'OoklnhcDd-e:pclolmen "ltbDO 
.tatt_to g,Dltiuto 8t~tUDe. MtnelP.llllJJl4cotitle41n lWnd-apeo:.u.ll 
are quar'z" te1daptt~l\od blOt ito' wl't..llttll1\tle 0h101'1 tee 

, '" 10 thl0iia0tlOU i)f'W e(1lI" (5t);j) lai tbe ,4ort1ntJat , , 
f:eldapnr. ~1.nfU.ua ". 0Ill7 pt)op~ ...-eloped t:!n4 l1Omlf!l COD.t~o. 
'&OD1116 1'ttaJI baat~· ollgoolaae (Ab?O) '0 8l1l"lto, iii .' 4110aplctlOU 
tellture. Paou~lacl\Ull0ll'8 O'tqU(lpts, 'U" sbuDdDnt AI'd taJ.nute 
Etoea or ~l'utl1e OGO be· 6!stecte4.- EisnflWt1nelk1i (lOn) 18 
1\()l'tlW1l3' 1llte.-gl'OWn with quarts.. ,,' " , 

, . Tbe.pd't (3<m),. ea1n the qrcocc41ng ·~G., 1. o~ 0_ clet.tltt .1tcctC'b.l~ulnedl .. 11ke 1_1ua.l,')na. Ii~"uau 
tl) about 1.0% an4 1 •• tllonsl7 cblorlt1.~. otten; bel.na c •• 17 

, el'tetve4.' UU1.wred, ttlQkea "Ie &lark gNeniab-browll, ~a4 d18ls...."l.J" 
pleoobl"oi(t to RftlW-Jel1ow. ~neM i-:'Qltttle oaaOo1ete.4 __ t". 

'. . 

.' 
·s,Rell\T:,AWlWlt'Rifti. 2 .1.~. ,~patJ!lOU 't.om,1f'.' Ck. Junotl •• ,.oea'G. 141: 06'£., _' -, -- , ' -, • 

, , .' iD baD4-apte1lae1l "1. 'PGOk ,1. fitquls,.nult!p'. .me4turato 
,oQSl'8e glta1oe4 and dark 8Nt!al~8_ 1Q,oolo.,.. It conalata 
~ •• entJ.allT otplegtpol"aadeugs,W.II\ll$lple twlm1nn 1e 
.'l'Qns~ 'd~ftlo~{t l,n .tb.e i"~14.J7:!1l" •. tind 18 clear~vl.lble enn ' 
f}1:thf)ut thoeld ota lena., lJb"~. ~e no lZ1<ltcat.lo11 ,r4 4e:om~tl'OIl 
at.ructure& .. ' , " , ' . ' . . 

, . ., 'In thln .... eotl.Qn iM~lna.ttalOt!1l'Dla are p£Wl~., '.. , 
, (5Cr~)(jll4 tnlB1ce '(60%l,tbe 1~'~r- belJ,\g $1btl$1·.,lt ~Qcci f!7.' 
, "I&b~ •• ; ~be plaa1oc:Jlt'l$'- 18 on s.D.te~~U.u~ t.o Botd 4?jbrne,. 

:AM >11 .u.b~dr~l to nnhe.dttal_ gt'D1nB about' 2rJD tlOroo8., is? 
tbetic twlrmlng to \NJ'll ,developed andtbo tcldsl)n,ra a,re' ont.i.reJ:J.' 
unsltel'Oa.. Few t)tV)11. l.tlcl"sloW$ O:tW~~XE"le ,01"0. encoUllte~d", anA, 
.venleea. .fJ'OQ.WJnt-minu,t,o a"en oophll>:ol ... 'oW1QO(lnetlteo 0..... . ' 
"'~l~sed tn the teld8:psl"~-. - '. ; 

, ''l'be ~oxene lEl 0' ,QO!ourl_onmtw rilth lGrge IV 1D _ , 
·8Ahc4rol· ,to aubbe41'sl O17etn~ ilbOl$ 1 to .&In ,OOI'Q-. C'nt?U 

mt'lgne'tlte grn lna and l·odfJ;~" a-omtlOno. ,tnc,;lut,'11.ono c.r¥l pl,eclOCla_ 
to l'llclu~d 1n nenr17 eTet7mfl'o~(i;he' 81'81:0., Jl. V~17ehG1"8ete"18tlo 
'feature or t-beV",,,oxene '"stbe developl)le~t of lntctt e'.' na ' 
rims. tll'Ound the gr&1ra and 11'replnl.'17 lnte'''n.&l~. b .lbolo ' 
1. ;collel_red to 'be a pPitJl11'7 mlftet'8'l' develoPed b7 pro~Ne81oQ ' 
th~~b tbe Retlc\lon Seple3e:lllritlg ol'3'£ltel1i.GtIotion of ,no. ~,. . 
It te ,S nt.)~l green-bJ:'Dlm Dotn.bl·ende "'fJi th,X' < y .= Z ntl4 

.. - . 
x ~ pale "llo~.o_' . , _ 
,y • z • 48e~1" 'Vellowteh .t#.Oo-bron' , .' 

, ., -. . 
. . , . . . 

I' 1a l?tJo'b$l).le tba~" ,1n '1 te eetly .'ages or Of:-70taU,...'lota 
thi. gal>b.o. c~nutneidoll.S... Theevldenoe:tor tb18 11 •• $.0 ,& , 
pecullnr .... latloD Of tnSsaetlte an4oxs.4:tae4 oblol'lte wltb . .' 
p)',QU,M 0114 tlmph'lb010' 1ft o£!,Sregate .•• sea'. A qo.lltrnl Ctl)JlIl of 
iPt)culn,. to aeml.,.aendttltt.o magnattte "ith tlBuoolote4 ,ol1o-.1.b-" 
b,().n~14ts.40b10i'1te an(l 1'lbt'OU8 :tddltlB, r'ltlo mtlte .. lal 18 ~lbo1C' 
.Ul'~qund"d by" coorae ,S~l\ulnr- ~ox$ne ond, -on out.er' sane·, ot tlJ14)... '. 



. -.. 

.. 
. -s. 

.' }.. ''feI''Y 1t.ne-gr&lned 4al'ktEN7 ,ock _ .. ~Wl'l'l'18h 'telcJ.Ipar. 
and a blaok ·te.l'OWl!Jne.8t~J,l.mlfte.8186 tl10 mtllo", ,can&~ltuent., 

. '. l~ tbtn-aectloD thepook oom18ta6$ael1tt.al~ of telUpa. 
(50~), SHen cblo~1."18.4ampbl1:J.ol.e("0%). macaetJ.te '(5%) ecd 
lntet'atltlal qlUll'U (5~). . 

1'110 .tli4!1fQr- though e&eent.lal17 jlre.b, ta uaualqeo 
·crowded wlth lDO~ua one as toren4el" .VOoltlode'~rml1l.tit1on ",err 
dltfloUlt. HotaaYol'. it appears to be an In'termadlate ~ndei3itl~,.: 
very poo~17 tw!.nned and.. 8ligbtly all):1tlae4. It tortna suS-bec1Nl. 
to anhedral grsi.ns. the motte ~letb-llkeC178tale bel'OS so 'Oriented 
88 to g1 VEt tbe rock Q $ub.i1'8cbytlc ftlbrlc·. toclu.lor» aPe ft17 
nbuodant·;. tbe domtMnt Qnes belngrlllautej8C.loul~1'. sOliIet1mca 
radlottDS,needle.8 fJt pale green. ampbl.bol.e resembling YC17 tl'De 
aot:J.uol.1 te. Other lncl.Uitlona ore gl.'8iM tJr nwgnet ite and stumW 
glteen bOl:'ablendes. 

'The vmphllJol$ .$;8 a eub-hed,al, al.!:1.Gt;t t'ls.ky l;10r9bJep4e 
with X= pnle atraw-coloure4 

Y = green". eomet·1Fne& .bl"lsb. 
Z .. deep :tellow1eb gNen 

It 1& often oomewhot cbl.orlt.1Qed; st.,lng .... 1se to ~, zoned 
uppeorance. 

. . 
999E51 anhe4tto .8Htntel'st1 tla1 to all other componeDts 

,fmd oonta1n lnclu£1.on8 of t(lldGPO~.t fimpblbele, magnet1,te . end 8p.'t.te • 
'ElM!!!! Lit grt:1 ina average " ~a'bo:ut 0.85 JIl8 fto.PO." am 8" oloae'q 
f).SOC Q ed '.ltb tile ampblbolir-lihlobSQlrtet l[:~e inoludes the. tnDS .. tlte 
DJld at otbel' times 18· included 1n the le.tter,.Inoluelons o£epetlte 
eire sleo toundlnthe magnet lte. ' 

"'!Jltb tbe exception of the bot'nblendO'8n4Cl'lte (Br.1tl •. 25) 
these rooks bel.ong to a alngle plutonic~tomorpb~c cOMpl.ex tn 
,"Jblcb Bl'nQOd1or1te end gne1$slc e;J:I'cnodtot'lte havec been empleae4 10. 
sch1ets aDd p!Q"l1.ltee •. Gaelssle pbceee 8t'e cOlFInOl1l7" thougbQQt. . 
neoesaE1r1q:. lII:a'glna·l to plu~onl0 igneous maese£.,restil·t Lng ttrom 
prlf;.1017tlo~ mocnon1smu 0 .... trom viscous drea .r4 partlY ct}naoll4ate4 
moE?PlU agEinat the count17 roclm.· ~h15 stru.ct.·~lra. hnS,bof.teve,_ .,1'. 
pr,obGb13 reaultedt'l'an a poat-emplooeme.nt tnete.morphls!1l ortbo . 
gl.oaOQOu,toI'1te.. ",be appem:ttHiee of gnrnet 'PJ!~pb.,'"?,Oblue1s ADdgl'8l1Ulol'" 
epldoto in the 80010010 g,t'!l~lorltef;S.tbe development ofamgblbole 
fJ.!om~b:i.:otl~e oDd $.1 .genel'·ul granul~t1oa r4 t.beaeroeka s1;~onslr' 
suggeeta.a letel' qntl11l1c~tsmol''P1t1S~ 'l'bla tM.ly haft been ·atteote4 
bl tb~ empl6Cel'nfJnt of tbe:J gabbfto(AAl.6) \lhtob sbows no· IndJea"s,on . 
of havblg sut'tered ony deto~t1on and 1S. ths~o1'e. p~eaumeb1J' . 

o of yo~(U' age..iI!lP0 field lntol'mat1onl.t w:CU.a8f.u.·~ to o.tsbla... 
tha true. nntur~ of tlle ral;)tiQn be"~een the gobb~ and the ac14 . 
pl\Jton1oa. . ., '. 

" . : 

'On the oibe., hf.lD.~.; ltla pei"hoj)~ .It.Qr·epttcbable. tba' tbe 
pOli3t-emplacemeltt me tam 01' 1>h·1 am. b.!:lo rC'~llt'a from such teet()Dl0 . 
processes 0$ faulting o~toldlna :In· the p~uton10 te~t'ttlin.. 

. . . .< 
. 'l~ bornblelldeandOBtte .(~ng. 23) .prQbublybcelQIlg8 \0 .. 

. 0 lnt"". vo1.cnnlc :suite poiflogenetlcnl17and te:otonlcelq \loll.luted 
to the 8014 plutonio... .. . 
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