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COl I'L; 

l! • 

~.b inv••tig tion o.t th• B:tncoura G~nit .. tock i e on of ••v•r l 

~olo·ic:e.l :ro.:to<:f:n et t.eide 'by the J.iho-deei·n .reolo ic~ urvey. 

tor the np citie purpose or r. 4 i4 r nrch. rt &o eonaid rn4 

to h~ ct rticnl r inter•r;t. f.or Jniv ~ it;r post- ~r duate ~ork. 

to ce no 

the followifl" t wo unth llO t Of: the tolottit:al til 'P:(>ing n<.\ :fi~ld• 

wo~k aa car~i•~ out. It w~ •ologic lly • p~ec u ing b~le map 

c~piled free~ ail" hut, r ba rn~d !~".11'1 t.h~ 1 ir '. u~v y Co \PMY' s 

l : ~C..'-00 topogr phio \l 1:2 a ut J.linJuro . 

~he re inde~ of the 1• r. except for n ahort p•riod 1n 

JulJ when ·indu~a e ~•vi~t•d • ·a~ a~•nt at Rhode Univ~r tty, 

\'.b&:r" tho \:l.t\~ wo.e d vot' ··· to ineralo •io'll n4 _pe+rolor-iccl wort--. 

Ono hundred and fort:r rock lidea r t «1cle nd ut\ldi•rt • nnd olx 

f'ul.l tH'l s~v•rtll p:trti l ohe· i¢rl aJlnJ.y,Jee wcu·• ca!'rioa out~ 

'.tho obj ct of tbi i r. ve ti{!;stion 't1 tJ to OXQ inb tho 

v~~iatioac 1ft tt. cr tte nd tho r 1 ~!~ bet en the ranit~ and 

tho nurroundin~ c t or h~8~d ~·di nt ry rocke or t he Gh valan 

l. thou h thin obj ct may not auv oe~n. tully 

ohl• vod , it hAA 1)6et poaail.)le to bow that n die v a ri .,y of :t-oe h.~ 

1 prea nt in the are • ~d n re ou g .tion a to th8ir o~1. i n 

_. .. -.... 
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A C X ll C . L & D G S .. t I a :1 ,. • 

Th• writ•r wlob•• to ~r9BS his o1n~•r• ~etit~d• to 

ProtesaQr I • C. tlount.a:l.nt nr. A. Rucld.o~k an4 Hr. li. V • 1:41.•• 

ot T:tbod•• t1niv•r it7 for th•k ~niatq ot th t.to,.lt at 

ditter-ut t.ill•th utlcul&r tbaltu :r• '1\to to Tr. r.N.•:a. 

for th• taking ot the photouicror!ra,phu. 

fhe wr1ter to •u••ly ~atotul to !r . n. fyJl~o.l•· 

1\1.coe, l'r. F. Ame and Mtt. J. u. ~ of the IUtod••ian 

Geolosioal ~une,. for thet:o usefUl 0Uil'Ceet1ott · nn4 c.-.ttioteca 

dur:lllt the •orl,- 4tttt•• of the wo:rk. 

'l'o tb~ abov• teople and to nua•rw• •1ain.g o.~d 

taratng poo;le of th• Bin4ur~ Dietrict who have not b•en 

G:&,~ecitic=llJ uoe4. the vtt•r ie gro tl.y 1Adebte4, aa with• 

out their eoo,ornttoa tb• reuon~ation ot thte th•nl• would 

dOt h~ve been po••~~lu. 

"" ............. 
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li' u OLO,lXC () ,~ IC • 

~reY:1o~• wo~k in thte r B to h4ve b••n r•atricte4 

~o .~. ' • Tyndalt• liloue'o . ull•tin ( lull. ro 2?. ) Of the 

~ tral ~ rt of tht Kacoe I ll y Gol4 rl lt1 D4 tu varioue 

reportn ut the 1a~n~ c~p,~i • 

~~o•»t t~r the ork c~ri out at the Pboeni~ 

Prine ine • ( orig:innlly tho ~r:l:tUJo of "'ale ) on tha r hoanix 

~>rinet iotite, little 4etnil d m ·ins M petroloe;.r .:• e 

to ha~• bten dono. ~ 1a4ura took ie ~ ~P v ry 

a(>OtlJ'at•lY o.e tar a n:toltJgical· bcmnliariea b.et•••n igA•oua 

n4 t~im•ntarr rock type4 Are co~eern oa 7tn~~.-B1 eoft'a 

Pt n4 t in dol rito dyk e ar~ al•o ~lotte in. flo ver, 

the Sl.lltllttr d)'ke nd t Ynroi8t1o~:~ in th• 1{;tleQU:• PO~lc 

th aelv s are aot v~n. 

1:ht roc • n eel tt baacled irottet.one " D•etr thf.t ~r1ted 

in4ura Gr nit• on tle eolo 4 tenl ttrv•7' aap r•• in t ct, the 

o u .li•~·{'}UU"ta roctr..e ot tt,. Ortl .,.,1.1. 1 point w:a l a ter 

uot•~ by 1)nd l~)io~o• h1 ••lt* and a t~ obiet ~oa n h~ 

ile oona14ered f• .. tll r crlt necoeellf'y on th took. 

PtllT ett or tho iMm:- rouite hnvt b en 

co.rried out for the Rho~Je•imt Geol. ical t urvey bf • .Joldin«• 

<.. arv y 'uab ~. 219, 503. ) 
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.. .;.o'J .. ,,. r1 J L 

Bin~~· i• a ~l t~wu Ditu t•d ~ou hl7 fort1 mil•• notth• 

aPt of !.lal'l .J.I"f• '!he aeo..,J"a ,bio"l o· \d.tlr1•• nclo ins 'h• 

r a. involv · ht thie theaie., r e t n ·rom tbe 1r \U"'VO.J 

l?' 

ere r 

15' 10" 

t: ., 
:J .. 

~~utb .. 

at • ,,,. E at. 

~e•• latitude and loagiiu4e rcadi~ga •nolos• en 

e tw nty • tive .uure .&ile~, but dot 11e4 ~ppln 

....... -........ -



· oe1o~ erolec •• ~~ hl1 ci eoote thi ro ton 

no dioti~etive re ant 

r•Juv n&t1o of •t:re; 'lts 11hi.ch. 

the-r he cl1't t9r•• 

~he al!oe -tvur eanderins tl)., ... Wardr.t in 4l lid• 

atri~o Y llcy, _rovi4ea tht in dr in rie ~Jat . t~ t}e nrta 

n whole. tt. "C~J1ly juat t ch•• t ll tho i~ rt•t. in the 

the north. ~ht tlin ft!. • o!' tbt cc: ' ... l ~ 1n dr ... ined b1 

numnrout:t u.tlr.~med tribut ritltJ of t.J\ · .._:-.of' bieh tan out £rom 

t·h~ h1 be t land. into tl e eurve . tor<'cuS by tht t.f.',,nlt •troa. 

! b r ar co picuous a.o.d. r pi. ohtwg a in t.ltit 4• 

trotS th 

b t~•en theb~ ro ps ot ko;J th l nd i· tlntt ~ d oYe~ed 

by ·r•a~ depth ot soil. Con q~tAtly uhile tho vo lder 

tr• hil1• rr1vo v lu bla ologio l 4 ta, the lo r l7in · 

lc.n · W~i tbhold. , eo ettaee c~ pl t•l:r, th• vi t 1 iafom tion 

it cont~n • . •r• ar• f~UP in cluo r• or billa; in the 

n~rthern, th wet rn, the r. rth•e ~t fl nk, ·nd in th ••tr• e 

nouth- a t of the oo ple~. 

?h• highoet point u r indu~ 1n found on tb• 

o t rn end ut t • r ~ n •~ t t~ • her th 1 nd 

I r1aeca f~o.'a 



• 

ri~eo t~~ 3~JO f••t to 1 16~ foet in a diatnu~• of q~t•r 

of a oil•• o~ th• till kfto ~to the Zurvcy •· 1ndura ~5. 

~ cae ni:t-tortthe or the l ftu.d on .... m&p .tie over '9!..00 teut • 

.. opo 1' phy i • rale.ted to Geology in tuo Yt.• 

(a} The ar•n1t~ mnan ;pe r mor• ~o !etant to 

er~ ion t~n tb ••di nta nd to~ao • d • · 

like fe t.ure }.'l'Otrudin • out o-t tbt BhMv .i•n 

• 

(b) Loo l line• ot hUl Ar-e produced b7 the 

lar~ r doler1t• aykea. 

.. . .. - .. .., 



l 56 • i:J e. ninin 

t~ar;oe Vallo;,. 

• l O ... 

: lthou,·h thie rt of Rhodeaia a op ne UJ b7 

the 'lro;eaM becau~Jo of the iJt!r.u. it ha• like other 

cleb.lt turn•J l«r.ely to art· t ra!ng nd the l~A4 

ound nindur 1 no· plit u into l r ~ cattl and ~air.u 

tal"ma. 

Ot th• tw•nty ~14 a in a th t h ve in the p t 

b••n acsoc1 t d ith thi sranite etoek, o~ly th thr•e 

larcent romain ;ro~ucing t~d Y• ~hey ro th dotha-Vronot~r . 

the ¥hoen1x riue au<t th a. •.. . t{inea1 anJ :\ t 

likely th t oae ~, tb~ will clo do~n in the near futuro • 

.... . ... .... ... -
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G OL1UY 

Pre i4 nt of ~he 

south .A.tr~.c l'l •eol rl.on.l ~oc!ety (195C) • bad thi-t:J to e 1 about 

the BiA ura Cro~i'•· 

1 '•d ,ppttox t ly f\lon tu u;yaol1Wll • da ot th• 
.a&o• old belt are f1Y• \o~a cr eupol a1l o' ~eh hnve th• 

char et~~ o£ rr•1 tonalit•, elt ou.h • ho iD tb pl ot there 
ar• 1nor diftt.r•nc•• t.n COJ:!2j,IOu ion. 'Ilut illlpot• mt i dura 
£;r.o.nJ te , whioh i.o r •r •n*~ lty t!:tree uo.lyae • • oro pot r~.o 
thu tb oth r•• "'1. ·• ol'e tock• o: abil chua.ctur oeou:- 1n 
t \ut J · bo p:oo11:1 belt betw•n C e:o. ru !· 1"1.£be ud Vl\lf.l!SbUr J .. Gold 
de.~o it .. • evc1ate4 'ith o t ot t'h •tocke, ~ ocb elit 
ia J}rodue•d in c:Ja9 ot thft\ na by ,ro•luat o:r· on ito o n co aunt . n 

u nt• ey tollAlit• t o¢ke (1.1'"• on the v r e l eo 
rota io , but the Bindura tock has le a aodu. Ia co~ o itton it 
~·. bl•• th• ~otopo c~ .it •• 

{Ot tb• hree A 1,aoa gi~en, £urv y R~b•~a 50~1 219 and O• 2,2, 

the l t ia 1n taet of the Phoenix rinc• D1ortt•. ) 

The ~baeAn ••~•nt~ ot the 8~vai n ~y tem h vo 1 at 

inthU!'C11 b en. wltJ.otri to a ori eo of i .oue intrusion•• Partl,t 

bec•uae tiQ reatl~cted ~th r work, final ~ro~t o~ th• or1Cin of 

T o bibolit rooke are eonarl.d red to h~•• been d~iv 4 

l 1; b\Jroidal td.U• lih.t o:r loQoli thio " ody • intnto1 vo 

into t.bo hM'9'tda.n . •1tJt • 

A r nito 

fro= below, 1noor or tinS in it olf v rtin~ ouDte ot od tnt ~ 

materlol be fort 11\t&·u-!in · th -.bbro and af.Hliaeft\D• apli tti th• 

bbro a it did so int() two po:r1.i o1lo• 



... l.Z • 

ttor ~oli i i~ tion ot 

l ~it• 4yke of l t r a e ~ut th~ou h all 

t~• e.rlier r~okG . 

(d) 

.. .. .. --

!0 



o incu.u 

ot • 

.. l) -

• 

ver'l ~d.6 t l"J in ntnl. uet b3 C) t .,_.,olv 1 t a 

11 oonrae • ~ in d int~u iv rock tb t ro holo~ 

r. ~~th or wit out 

• 
rook with l a J .. l t oe;! &e tbnn orthoal ... e . ( exoept · • ' l' .nit ,. ) 

l":J.nit• .i~ pl\atonic and }q· byCJoal, bo.lo.:!'.tet llil)t, 
~L n iti~ ~on,linine , 

rt: 10 - 40 

taeb o 1 .. rra.r. )v • 60 

o i o ,,. 
'5 - 10 

1\h i ner in l a 1 el ~• a t th exa n e of tbe 

pota h foi c. r , an to lon~ r ext nt qu ~t • tho ~ooj ~r dto 

into .r nod1ar1te and th D tun•l1te. 

" ~rtn.ocf.:torJ. t~. ~01!~!'2• 

20 ... ita h elapn.r. oc• aoey .. 

2!) .. 4' I -otic rltt~ioolaa.o . 5Q .... 80 

}.;~ ... 10 · unr\~ . 35 ... l # , ... ... 10 ' . <-tfice {uiot., hornbl.) '!; "" 10 ,. " 



.. l .ft. -

ot "' · t hnt sranodio it :t 

trict tl. t tolll\U.e 

to a roe .. with l 

nit h v A vilion oo tent of ov r 

tO acco~ · to ~yrr ll ( 19,~ . p. l~.>. hila th Avo~ 

il'ie tloAton.t fo!' a '':1'&\nod:lor-iw itt 6.6 • { ~ ho ave!'aBQ ot 

t 1:-t:r•" ven no~<e. ) 

tb oh i.e lly M 

err nito roc do not t· Jl .... th.iu. tb t,..iot alaNit1oation of 

a cran1t•• ·owev r, follo us oGr cor (l9Sl) · o expl 

n l U!le the wor 
u~clu4e tonAlite 

te in a wid .• ee t.o 
. cr.- o6.iori to, tt .. • • ' • 

• 
n 

it.~ 1.5 iW d. r :l.n tb o 1 bN d ·ell e , alth )ttch 

a ... Dor.o.lo!;i .al ovi aco, mJ iu vi " of tM 

v tti.oue uthoru conoul t 4 . bovo, t .. abou.'l.d 

- ,.,. .. -... -
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Mfl> .. 
Gr~nite for~• th bulk of the 4o•ples end oo•er eix·t•nth• o£ 

the n~~tnc• are ~f intru ive rook~ surrounded by ri itiva 

• ·yutti!l chi t•• l'lt th field it m 1 to con J.li.cuoue bills • 

1u5 tor o ,i?lt the bitrh olov tiona jutJt north of !tinclura iteelt 

nd tl:.oae ne r tbt otha- 'ro ottr .rints. tb.• gr aite kopje• 

are ~aunllT oov ~ d by bouldera, ~hence sho· littl• ranito 

t~. tu lly in .vltuio, al thou.p;h in ao.m. po.rt lsr,e expo our ot 

b re gtonite o oc~ur. h11t this 1• uet typical .~ ftite leo 

underlie lo.r,:;t 'l'tae ot lo •l;ring vloi 1 nd laidd•n b7 5Ul over­

burdert. or u,p to thi,.ty teet ot "•nther•d rr ni.to, en' perhapB 

ix teet or soil or alluviua. 

htle tb outcropa of granit allo a l rs• n~abtr 

ot tr•sh or t irly tr eb ·~•oi~ n~ to be obt ined venlr throuch• 

out tho re , the noil unlort~nrtely veilo tht import~nt coat ct~ 

h~t· ·e n the r~n1t.e and adj. cent rock types. 

etruotura.l of the r~nit• aho ing fol:t tion 

ucb ~ ~ r~lltl rowth or fel~ ~r biottte, or fr oturing 

Qtbtr than u.r.ta¢& jQ:f.nti"C ooulct l)Ot be pro~ucei by "ttnn<'~rd 

beerv tiona. 7~trotahrie analy•o• .)uld lJe tt.etatial to ork 

ot t~ie n.·ture. o macro co~ic li '11aent• t:>t f lep r11 al'o 

np arent, and in ~•n•r•l there aro too tew quarries. cuttin«a or 

tural rock exHo ~re& to ghu the charaot ~ ot th .r,nit• 1n ~ 

v~rtie l direction for any diet ~ce. 

- .. - - .. .... 
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the !I). or al CO\lrrin in the Bin dura Gran.i.t . r • . i 'tiled into 

( a) l. " 5f.NT! AL tU 

oharaetor or the rock, 

nd oet ~r 1ence is 

it. 

The ~4trala found in 

ignitio nt in el &oi-

:ty:tn roo'lt. 

(b) 

.. .... - -- . 
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. 11 tltt .op-eeime are holocry•t lliae. ·h~ fie t:unetituerJ.te 

nd ~· ot th• ttlapare re uoh ~~al to uhedr~. hil e qu~·te 

u~ the r • · ininli :t'el opar ar e an.h~dJ>al. 

A rew of the rocka ar e •quirrranul r but mo1t co.monly 

the t•xturo i• po.rphyri tic • i tb .. rtcrool ine al1d oH.,;oel •• 

:ph•nocr}·· t a (at\) ometilii•a hornblende) ocourrillf) in tranul r 

s x·o:.tudr.\ am of quat-tr, and t ls9 :-. 'l'he ph nocr,-•t• a:r ug to 

5 ~. in 1 n&th. The ,roundmQeG of eo e ro~ka ia com~o od 

.~Jo t •~tir ly of a mon ie, in ~hich the texture r e bl•a 

t~ t or qu rt ite. 

Gra9hic iAter roJth o fol•p r and quart ia not com• 

mo.n , but occaed.ona11;:r Jroek1te ett"Uctur ea ar• pre•ont, 

--- -- .. 
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" ln. no.t.asal raJli t • (tUUt~ w the l ·u~t 'lti.ner al to 
oryetlllli~e, conaecp.1•ntly it usually ill tbt int ratiaes 
bet e.n th• other eonatituente. ~inc ita bordore re tben 
ial)r ot.~ed upon it by th• ra.dj cent i.nere.la it ie xenoltlorphie 

or.tetimea in rrranul.l.r o~:'Te l'toa. rt 

i.lrdi t , tlte .aver ' being 26 ·• It doe a oc eur ;.. lft.I'J• ir:r • 

f!Ul ~r eryatala u~ to "- • .ct>o ·a, but i?J pr sent oro tJo~ilOnly 

r a te ot ery t la; whtxoe tbt ••:r.. e 

:ranul r h bit or th$ quarts ia to roduot rock t.'JXt\tre that 

ia por;byritio, ·ith l • rs• tel par an~ bo~nhl$nd ~rio in 

grQUn ' 8 of ttner- gra1n ~ qu rt~. 

In • • 1itl6s tiny v !nl•to o:t \tf.l'tll, ~csaibly 4ue 

to l•te at • hyJroth al v irin c"t throu~h the relapar, ond 

iu one pertieul r roc ection ~ic.roeUn eeme to have bean 

r ·;1 ced by ~uELl:'t~. : .. rl.dtn~• tot" tb:1• i a the l)reautnce ot ucon­

n•et d ioroolin• r ~nta extinfiui bin~ together in a l rg• 

qu•~te c~y t8l. ~ e uoe of the tin•- rnined n~ture of. out or 

the quart • 1nQlueione in it of oth r !1inez-alo n.ro 11ot 1 cox.1• 

mon fl ft tare c the 1.rl.Cl.l1 ion o! a\utrts b¥ biotite al'ld :tol ap•t"· 
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(b) ~ !.... ~R. 
I Wl{l I J (q l 

On .. athtr.4 curf e c o! th 3indur ranito ph noc~ot~ ol 

whit tu drlh t'olo I' ctan ... liiia o\lt 1..'1. Jteliet ~.ro vorJ ~~ nt . 

ur d ~4 ., b t oorc .ne~lly the~ vorase 

: .. 'h r«l ro t o fol& r a p~o ent bet ecu the kift~ 

up 60 ~ of tb.o rock . ~ 1 a~ d.~~ li.no ~d a ao a .. ricb 

~la~1ocl • • ~ rtbitio inC.~vro~til of t~ two miaeralo ta ~ t 

C !3~~tori~t1Ct · nd only in o • or two ~lidoa le thor nua-

otion ot hi~. h• 4oY lop nt ot holly untw1nno4 or ot 

parti~lJ t inn 4 tol ~r i~ ty.ic 1 41 the Dindura Granite. ~bi~ 

ono typo fro anoth r . s . ~. o~nric~ ( 19~5 u.) au •~ s 

tll UQ<) OJ. con4Q:ntr:"t d ·odiu= cob~lti.."lltr:it o o. t ~nin 

t cbni~ue to difltiu ioh ot e n r·ot h 4 pl ·ioelaGe tel. :pa:t-o. 

Ua.tortuc tel-3 tl\is . rtioult\r rc nt cenld not be obt1:41U 4 1ft 

Qtth \frio hil th ork ~ oiug e~r1~od ou\ • 

. lOX'-thit co ·1: • t v-.~.~ ... ·1·"' f r eo 16 to 2~ ., • It ootJura . a lurse 

toel;y ~ ri ~ ic o~yotal up to S • acl'O "• Albite tw1nni.n 

1.c t:1i rly CO" .on round thtJ !U" ir1.=l 01' orroJt , , but thi.t3 

qu.J.~ J.;J ta4 out M th. ce~.tt~ P!)t"t.a ar• \Ult:ril~cl and 

OJ. ton cloud.,y. s cti! •s !l olo crt tal ia l n,r- ca labnd 

round the .rir.h 

biotite 

!\ot iti .tt)n of tb e.; co . co ·.ttion of t •18 t lo. ttr 

I ~a ~ r1c4 
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(a) ~niv•rsal Gta~~· "lth~urh the pl giool~A• for~ l ~t& 

or;r•tals the :narrowr rir.t ot tin~ twi~ning m de •ork o.r thi 

~tur reatricted. Y•tng tha rodo~ov m•thod ot jet$rcination 

( t.ndard diagrams reloting the orient tion ot tho Qptic 

v ctor~ of th pla~ioel ~ae to eo~poaition). t\tlve ~esulta 

tr~ stx aliden sho• an olito~l.eo felapar with 20 An. 

{b) In all th.in <Joe tiona ma. 'd:rnu'~ syamotrt·en.l xtinotion ang-14a 

on r lbito twir. ~-e below t.,;elve d t"l'OOll , conf'ir in the 

~~1, gioel • ., to be oli~·oclo...':J•• 

(e) 'eeur te rc!r otive index 4 t~r~i~ tions on eruonod fr g• 

aente ~r plc'i~el~ e !rod t welve ~y~ical npeci tnG ll ,!ve 

• •xL~~ rerr,ctive in~e~ or 1.5~~ to~~' revenlin th~t no 

tel ~·r oon\oin~ nore then 2? ' ~. 

(d) The composition o! the pl• ioclarst o& d~tert1in d by oal• 

Clll• tiOll tro th• t· C) Oh~ical «l'lal;yae o! lfl'.J.nites, givea 

~). ~~ An. in th• !ir t c·ee ~d 2~.~6 ~An. in the other. 

'l'h• ~light discr•J:Jr.mor in eo vo iti.on a•1 be coout11d f'nr by 

the r~ct th"t th• lim r th•r th~ eode is likely to ooc~r in 

mine~~l• not oaloul• t•d in the n~~. ~.g. epidote, am~hibolet 

&oiait• ~nd ach~elite. ~iotite i~ tho exce;tion to thio. 

•rhe .fOt eh telep r m.icrooline, is eae,- to rncocnie.e 

it' croc -1· toted tdnuin~ 'la :pre .ent. .. ore otten thnn not 

th~D ttinnin" i s Rb nt. 4n~ th•n it ic •xtr~el1 ditlicult 

to 41atinauish it fr~ othe~ f•l~~a~a. ~he e~tinction nu.le 

on Cvl, :arlo'b d '~'win, or tittee.n 4•£1'••n ~1 tinr.u.i.sho.u th!G 

tola~·~ fro. o~thocl·oe , but l•QdG to con!uaion ~ith single 

t ins ot plagi~ol a•• ~om• microcline Jrid twi~nin ia preutnt 

I in every 
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ihe potr h content in the an lyGi• 

tlbst•nti>ll q,\lnntitiea of thie 

in very •ction o ~~ nite. 

giveo ~roof ct the proatnce of 

Ollin.,r3l . 

(c) 

The two imkortant t rromasn••ian ~iner~l n~e biotite Qn~ horn­

blende, with the fermer 1n ~r at•r abun'anc • Togeth~r or 

inJividu~lly the • Ain rnle oe4ur in qu.ntiti~ or ud to 20 ' 

ar th rock , but c•ldom ~or~ than thia, und ith an avera s of 

12 "' !oro- t•enty-ont- }GCi'll<tne. tHlithe:r o! the two tlitH•r~l• io 

r•stricted to particuhu• .P rte of the granite intru.aion. 

~•nerally both min r~l~ have well defined cry&tel o~t­

linfto •n~ rr qu•ntl 1 lie in contnot Rith each oth~r, the 

clo ~agea of th& two miner•ls then being ~eneibly pAra1lel. 

Both miner la ro otrongl1 pleocbr~ic• th• ho~bl~nde ~~~n 

an<i tlut biotite .n browu eolour. }lright g-reen biotit e im G()tl10• 

tim prteent nd in ono nlid• ( lt8) it sa m11 to be r ,lvoing 

co~on brown biotite. 

Ineluaiontf of ap tit , phene, opi oto t.tnd qu ~rta 

occur 1u both ~in r ls, ADd ia th• biotite pleochroio h~l~ 

&t'o oo ..u 011. lu ·t h• hor!\bl•nde l.l'fiuaiag on (liJ.)) ia not at all 

unc<Nuon. uaually :l:~ i itapl•, but e.ometim~• it i repe tetl 

ttnd r<to .ble an 6\lbit• twin. the ?..V <-t.f hornblende 111e·ourod. on 

the univera•l stngt~~ v ried from '!5· to ? .. de reea. 'lhe biotit8 

ia ~lmoot unia~ial. 

Chlorite i.t~ . nother ferro• gne~JiAn mineral ~hioh is 

pr~~ent and i e som•tiaea tt& only eolour~d mtno~ l in the rock. 

How~v•r it i aeoon4ary ttnd. ie preau.Jill'bly produced by t}le 

hydrotborm l alt ration ot pre• exist1n alu•inou m tio niner la. 

--- -·-
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rJ.t 'lll but not lnoicnitic: nt 

' net thAt 

tb oot ch·r ct rl tic ut all oo .. ry norals 

Du it ~ccut to are4t•r or loa cr ext nt in no rl7 all tho 

or lnth l octior:. • !!i\o 

~ oro the Z z .a . lo • A tit 

oeu'lt:'"o o ineluo1 rat in qunrt, and f 1 ~"• b \t in biotit Md 

bornbl nd ln part· (lt.ll.D, , nncl f r QU utl)' litt in 0-o t ct nit.h 

the l.tt ~ tno in la. 

notancuJ. or d. 

flQt ox 0.~'1• 

thi~J itt l".:.l, 

f N o... b t~ t.Liue 

or olo c a ~ll 

· otite 1.al ector abM.dM.Oe. P. rreot t:~ryct.al 

i comoon. Yr quentl~ pyrit i c ;Cl~Qd 

t:t:t b loutld 

d 1 



tou~d with noth r t•rro gn•o!An aineral in ~loue ~••oo1&t1on. 

It i a J"are crin .t- l !U'ld o:t .tort.y '1liclea of r it i t iG 

pr •~t in or~y oi ht . ~ou li~ vein of any bun1nnQ r• 

!lOt fQund anywhere 1 .. t.h ni.te except ~lo1.. t.be extre11e 

ea•ttrJl rgin ot t ne {irani t n r the ain bolt of 

toun:ttllirda~ ti.Jtl. 

J,l thou ·h i~ui Yit!u 1 t.l"nin b vo t\Ot b•.,m ob rved, 

gOld dco~ o~cur !n •~to of the r~t • p~ob~bly int~od~ced 

nydro t.hen! a.ll f . It >u• be n mil'l ~ • Q.loa w1 th note elite • in 

tho in v• ter:1 olu ter of ~ranit kopjer , •hero there ar• 

len tn o! bi 4lly p,rri t.ie cr it <'..ipr.:tn outh•wer~t 'rd l at 

a.n nngl OJ. tJ irty o to•. 

S•v•r l unuru l coronA or t'~a~tiou. .rit:l c~r\letu.re.s nre 

pr•aont hich M3 h v &~~e i t;nitic tlce. ~·wo of ttzoa in 

ne~UGICO fro, ce~tro tori art ac lollow~t 

(a) M-.gn•tito. quart t biot1 te. 

('t;l) ap ti t• • ohl ori te, ,r•1 ne • \U\.rt~ • 

.. .. .,. ....... 

Chloritt is ona <>! the m at cc.:m:aoa alteratio..J pl'O uets. It 

ie 'ro Jont in f;;1i:r Mt«~unta ill aet" ral of tl .roek...t b t ie 

n ver pRic ry at~ 1~ ~rod~oed by th altoration o th xi t-

in biotito nd bol"n'blende. I$ o et1.t\ ts occur• &e ll 

veinleta hict. tQnd to ~llow tbo boundaries b•tween tbe quart& 

And t•l• rt but eldoa eu~throush th•m, •lthou h a 11 



neodleG QY 

aho~t Qi t~o•~· 

- .2.4 ... 

• ot!aloot~ fr tho oinl'JtB tor 

'p;l.t.io.. and ~ci it . rt O<i' on in~tral.c which t"G 

hy4rc.tlut ~:tl !Ut r tion ;product:. ct tol.opar n4 

u hiool • · eri.cito ic nr:t o • ~'l.t b lJ.n dorivtd fror;a th 

ll-' li felopar , ana ott r. eta ·h iaic the zon .1'\'-" .. t-oo J\t 

in t • 

Limonite or iron tainin~ SQals up craukn or 

. iCJ'\) ... jo1nti.~g b t ,ee~ uy l,)f tbo oth•r oo~.uti tJtttl '.~J 

bo l:u• oly .,. a~.u"faoe r ho~&o cnon. ita..~; tit in vol'lotitteJJ 

pr~ nt tmtl iD o1ther .. r.l..Jln.q o-r. lo• fu7."0e~ tro ~ct'tit • 

oite .13 F:t a .... nt in l.l U ruwWtt' 1ft !"t or th 

tautcrn. oratlitOt in p.n.rt!.cUlul~ ne 1"' th ac tnc~ .lth th• 

•94CJ..;.~ :t1 veinlota. 
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!he dia ram below i• b a d on ~~eo ot twent:- t o r~ctc•ne ot 

the tincf.ur ranit t'rom wic:lel7 di )tribut• point.a in the com• 

in the~ tio o~ tot l t lop.r to th olio minor.l • ae the 

q~rta content deer a ~ . In roekn ot bi.h qu rtz content tho 

to tho .a tio Diner l iu !?.J & l, but .aa tl2.e 

~da~tz eontent dr¢pc to fift en roent• o th ratio ot th. 

two t h .t.n ~: 

(~) the pQ• ibility t~ t a ta granite bee e ore 

uoid, the c nt nt ot tho mafic no ~ ~oc~a dt 

ailica nd lk~in 

(b) ~he f cto Qt cont~~tion bJ aedi nt~ry 

· t·rial. 
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on r ulta uai • l~r . noll r • lnt frt' .tift ta~e , 

th tiona • cl. thcu. ach u the 

av r ge t a~ ral nli4ea • 

... ... .. -.. -
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· ... he oho i~a.l CO.IIl. G3i tion o£ thr . granite fro .. the J;lindur 

r~n1 t fro the 

uin indur ~<1 • bet•e•n t.h olle• ou:p d the water 

tc •r tank&. ao ll,b. ia t~ tho nGrth~~n sr ni •• fb. 

tbi d anal7 1 t oarr1cd out b1 ' • Qoluin • 1 of aamplo 

fro the bor -hole eore of thQ HaJ" Mine on tbe l,S-V ... toot 

~h~ cond page or analyeeo how rani~• ot 

imil r oo~)ouition t~ the Bi «ur aran!to. o ru taken 

fro: Vol. 1 . "CbNLieal ~lyoi.a ot Ig:n.eou .o~ke" • 

M. s . hi ston. ( u •• G. • role •1 nnl pap r ho. ~9 .} 

\r nodiorite f~o ~enya is 1 o li-ted. 

~· ort no. 21, • l!u . ) 

'rhe co ;oeitJ..lnG of the roclt• ow the to b 

sranodicritas. ( JohatlD r.t Vol. 11. 1 blt 171. Jo. 27, and 

the COil]JOGitiOII Of th• f~lfJi) 't'S OAlOUl t9d in 

tho l.lCN eh<J'tlf th• ra ti<t or t?l ioel • to iorooli .. t • 'lh 

o.J.Q.:Li · of ru.td.a rttincrole ha'ft ot b• 11 exelur1e4 from th• 

~nalzs.t. or; I-leciool ••· 

11.5 b ,5}.(6 19.46 

al.$J !\£• 

' 

... s • o. • 45 . lt2 ~ 2" J9 ' • r· ~ 

hine Cor" . ~0. 69 14.4!; 

-·--- -
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CJI . ICAL .' 

No . 
tr Mt '· ' 2• tJ...i £ ..Jf&t ; i.u • 

'102 <: .. ... ,!).la 64 . !)6 » 6~ . ~6 

..ll 2VJ l .14 lC..45 l) t2C. 

Ji~ei(i' (.,.9.) 1.14 o.4 
F•O II. . ;.~, .«.. .. .5? 2.98 
}(~~ a .. u7 2. 46 1.,8 
Ca.O , .l& .., . 5{; 5.a6 
Na~o ~· .ll 4,65 ..>. 02 

A.zc 4.'t? .,.,.~1 2.47 
1'10Z o. ;st> v .~ >.;6 
ao+ ..... 25 o.4c: o. 49 

:Yac ... t. .l!; 0.20 C.l? 

P205 0 ,18 0. 5C 
MnO 0. 04 

........ • •• n 

~2·~4 , J 1 t l . ....... • 22,t.;Z, 

* .. ' .... lili "t II t1J filrp I 1 • ., • ..... ; w"tJ rr· . e PI fll If f)ft P 1 U t :4: .. r._. 

"·uute llt to'/G 12 .. 96 30 .. i . .t0 % 
Cr thool®• ... 6. 69 19.46 1"'·'•6 
Albite ;;E. .. ,o ;Y.J . ;o 2~.68 

l.northito 10.8~ 14.4-G l)evl 

fypel"J~tb.•n IJ .. o3 v.~ !;;r . 5 / 

<:tt,"'!l•ti t• l.J9 l.6«! J . ?<.) 

Illllo'lit 0 . 61 v . 'l (..?f) 

;..QJ"udua :!. • .);) 

•.pn.tlt• v._,:. 1.}4 
Dior- i e l .oz. ~ •• ;,5/; 

' ' ' , .. - Wtr F I • I - r a f 

., 2~ ·~~ .. 2':1.~1 ' ' . .2§~. 

sa. a.67.5 ~ .67 ..... ?1. 

An.al1at . . J . DOW4Jl o.J. Lo-w ~ ... Uol dint;. 

l l ' i1 I 4 at II h! !lot-- Pi ,.., J ... , - t• q I , - r~tll tbW£111 J 1 • ft 1 F 'liif ... • lA: T 1 1 I • • If! 1 l:j .... q t M q 



... ·eo 

.. z J 

HzO + 

. .. 

o .. ~ .. BG .,. 
1 .38 l?.d7 

1.24 

a . ... " 

.. 99 

•-'' 
.10 

},,56 

o.oz 
o. G~ 

o.a4 

.1? 

l • I to I iilt il 

2.'?u 

R. ~•iniech 

vl' rdte 

St inautr o 9r ld 

!luony 

• 

15.66 

1.,54 

:;, • 7 

l.jO 

3 .46 

r- toctiorite. 
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The no~ or th throo ranite 1f plotted aa niner l 

co pooitions in t o Johann en roc' ol aificatiQn olG~ly 

oho th roe'. to b sr o4iorites. 

a alyoes G.S i th Joha!lli.SOn Sche 0 the f~rro an O:i.IU1 niner~ls 

in th•~••lv ar• not oon•idere~ to b i ortant • 

.~.h. t ct thai tho ;,otaah• lime and oda y ell 

ccur in 1ner lu other than the fel r ru has not b en over­

loo~4'd , but it ap ..ll":J 1:r0ow hrt plottin of th t roe " n.or~u, 

that the 4i er p~cy of th eo oxido& bein' i~ 

or biotite i~ ineufficivat to ffec- tho nnne. 

"tl. rt • 

vrthoolue 

Cl s 2. 

Order ::., 

~;,;7,. 

Plat,;;iool •· 

~ rt· 1 rtt ocl~$0 -nd f l , 1 ol&A r dua d to 100 fro 

Ol'i:l ( l CO ) • 

-- .. -...... 
( Johannsen Vol c On • Pa 



on t . atrolo •i.;ta , tod 1 1t l oll r ali ~ u that rt"1ites 

n ... 1 tHtrl,y ·rani to · o.y o r1 1 ~ t in t.t1o or .~::o ... e 
ay~, an4 the e ~h~eie is p~t ~n ~itt ~•n~ 
roc•, ca ~~ dttr ~•~t v Qlo~iot. In outlin• 

th• ~itfero~t ori~in. re , 

(a.) • ~ oooli11G ot a f.)'!l'&.ni tic rut.,.'!l:l4. 

{bJ Ity replace ~nt. o! oth.oJ:o roc· • 

(c) Jiztare or iAtoruct!ou 
llti (b) . " 

...:;vid ne4t tla¥.\t t1 e;:·a.nit hna bte» £oraec.\ OJ th~ ittoorj)cl'a.tion 

in a ma~~ or •Qu~1t ry t vial i' ,~ovideG bt, 

:r tlite. 

(b) ~ho vr~aen¢e ot r •1•ta t , etrital o•di nt4 ~ 

or .:.cot 01"J~lt1c a ralo 1n t 4111 mnit 1taoli'. 

( • • ... 'l.hn.l .. .... • • ~ • • 

ihe int~u ive · tur. o th• Binaur~ granite i. v r1 oviuent in 

t:he . A 91f . -f.n• ( ea•t ide o.t. co ... pltx ) vh re the .;.l'anite ... 

sc, i~t conu ~.>t J. v ry sh.Etrp, thow~h hi&..hl1 1'1!'r~ ular. :;CJ.ill 

offshoot o! l't:tnite tivf' o r ix t et lo ·· n.etl'ate t 

o.rpbio tffect frOb:. 



- '' .. 
In tho llind'Uft -, ute the.t. .. e 1.ppoUQ to b• nq,uootion.nbl 

ov.i<l nee o£ roliot. : 4tdi. nt ey rooks. ecauae tho r nit• 1e 

und~ubtedly 1ntrua1v , tho o t locioal ox;~tion or th 

i tw-os t.o be dooori tel i th ro£oro, th~t the or 1nal &.ratrl.t . 

~a otoped up rds nd $be1oilot~d into 1tDelt diceot~ 

t•ri l i> to~ tux·tb r int~ud!r"' th• S 

,..tt•.ro ap .eal" 'o b tare 41ft•!" nt onoux-r.nceo of a 411:1 nt wy 

roeka rococnluavlo in th ranit•• 

( ) Pl'ot;Jont thro bout the i:duro. ,;.ral\itc u• 

nua rou b rtdn ot quartsiU.o ae tu·i l , t~ndin. without exo¢,.tion 

in an •~•t• • t~rl) Jirccti~uaw tt~ ~rection al~o b 

~hG otril:.c of the n crbv SNu..: it . y.Jto..t. 'lh \liuth or. tbo 

qu rtattic b Ado varier fro· two t! t1fty foot . an~ in l nstb 

ft<ttt1 t.n y do to w ll over milo n.<l half, hil the dill 

1 n«arly al a,a Tertical. 

'J.'he lar · at b ncl ~nels out a d.i~U.aot r• Y4)in .... 

like " .t•ot\l1-"e in bo rllnit otr.ud.n • 15° n. ,ft4 ith v rticnl 

dip . ~1 oro us 1mb.ll r veino );l~ar to be of a n1ttU - tn:•, 

s doo th u d,-k• " ~k ttl th R. A. tt . llln•• -xlle poatsi·,ilit;r 

that tb rnohn ·ttt b(l a.:plitic &;~ .. C! Y n rhoo orphic ;1.J1 nature 

~..c aot been ov rl~ort. de but t bi e !a N r _. t! ab hi.) l 'Y' ~li ol7• 

(b) I th hills outh-wc t of tlt l· .. rco qUD.rt~ 10Jl3 

ift tbe ~orth r part a thw ir.trueiont thtrt i& • rnnitic 

rook ot two cc pon nta . toth with the oam in&r 1 co ~ooitiun, 

'l:ll.o h\t~'h: of the :r.•ook 1 !;l"nni t• throuGh hi~h 

r-un tt\d.. re rm4 l . u o! eoar~or t .zoi 1 . ..:ho orit.tin or 
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thi" rock rlro ddea an intere tirs~t bn t o tar uatH>l V<td p~o'ble .. 

"\'lot bee •. o en. tirely :rl\lld, tnd r mo.i 11 • 

:X9no]ithic feature ln th• .rn.1.i t , 

ir.. o the Ji ent& 

JU~ • t the n • 

porrhyroid ..... tho t:lo ;t suit ble t,om r~r th• • t 1" • cr.:rat l..> 

of pl. i"cl<Ast 

cot:rea 

111 ... 

.~cothtt" in· i ca.tioa th.llt Ot',Yst~lizativn t OOtt 1 .1 oe 
in an e~ ent~lls ~li m iwa i •h r• rli•r 
>:iinerala •• to h· • been pu :stu~d aa.i • hJ' later ono4. 
J'or exar: le in e gra~tic rooi..a ras ed nhr d- like 
!l ke o viotite urr -1uu lar ;o ;1la ·iocl se cr1 t l 
aoa .. hnt t.ilar o the ay thoy encloee mot 
orphyr~~last i~ met .~r t1~ roet. " 
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Onitr real a t e .sur•menta bow th tel~ · t to be oli O• 

ol • with 13 • 16 Anortbit • whioh i a oli htl1 .oro oodie 

t h&A the tela~-~~ in th ~~Dite. b oli ·oola•• )rJ t4l do 

not havo atrai,.·ht edp &J..., iMt ~uuts &n1ftD, u one expet·ts , 

tollo.in tho no al ord ~ of cr1•talli tioDs b~t to tact 

~ era ta1lia ' ~uarts 11•• in in tb a~Je of the 

t•l~ r . oat t l p~ro how vnriou~ tag ot alt r tion 

due to • ~1citi~ tion or olin! ati~n . ln ome aliuc th• 

oU. ool .oe encl.o e1 L. r e .tll toe uf . eri4)i te • llieh :re 

ttpli t up "b1 t~'U'Q"'*t 111 t:b ... 

• Gf the Ali1ee show a otron foli tion of 

quartss an<l ae:ric1te, !.milar u ap •at'atlce t.o ouluta - ined 

ar i llaoeou a\ i eQt&. lthou, h th~ do=inant foliati on in 

undoubt t l y 4u to ~·t o~;bio , 1t ' 1 be rar ~l 1 to an 

or-i tnnl bed.tin,". r u ... t · raitt r not oundect, 

but the7 :t b dotri l t nimil :t• qua.t' t r.. Cl'7 .tale o.re 

~re nt in th qua~tc1to out(i4t the r tJ.t • • 

Nearl;y ll t~ min :r l • p;r(ltsont i, tho rdnlto r 

alao t~un4 in tti. roc;. oy inolua• apatlt, •p1Jote. 

bur bl nie , a tit• t t.cro~llne , t'i~piokol. , aeriv:ite , 

. l ioclAae. tou lin An ~1rit • In dOQt p•ci~• ~u rt~ 

and cl.c :t-O t J' ".r• t.un c.nt tban in oat of the g ni • r ock!J . 

u.~tt~ 1 rao~nt tc tb o•••.ut or forty re•1t ixt • 

t l' iJ1r e~ a 1 hU uo .-ici t • bornble. e nd b:loti te ll!t.;3 make 

up •iai- ~ aac~nt . Fel~p~r ie uo~ a a~un4~nt • i n th 

ran1 t G J)\J ne .. l.l.Y ! o ).£) • ll. uuu.er i'ort;y p rc~ t t of the 

roc- . On cti A con~ in 1~ ount o. up lor a rnot 

( i\aandil\ ? } ,. 



itt.r rawo ot rook f'rom each or three !> cweu:s 

wor cru•~d u A4 o ncont:r&.\te.c coll•ote4. ~b.o eoa1centr \• 

incltu:l•d \be n ho •i•~ " of the \JC')ft liat of aiAeJ>ale toa-thel' 

with coc&.~ 1Qn,ll sr.;,1n:J ot 1rco!l: 1nd wore aiJI:U:u' to pllAnift6~ 

trot\ & \\tary I'OC out•i c tho ~ite. tteither Cl"''UJ. of 

concentrate r ~., lc4 ny aub t cti. l rouaiia · ot Sl":d:al due 

.. o br 1~uh 

Th fin rutd ooar.• portion of' th:W rook pr o tica.llJ 

1dontto.l ao t r s llintr l O(l& .,...,ition ie concerned. rt 

1a a t•l• r rich rook c¢ oao4 of 6~~ ~-rich oli&ocl o, 

a ~ ~ua~ts ond lG bi~tite. Doth sr en anu brown biottto 

oocu~ in different al:t:do • and mucnctito ,11idot•• aiorool:Ut • ephen•• 

np tite 41l to• line rom tho eco orite·. .ut $01!1• oectione 

tho ~ook toxtur• re•e•blo• b~ano~ 3ro, ~ut ao~ cOd~oaly it 

ill) sicJ.,.o.r to the r nit•• t tl-ou tho f'inet• portion ot the 

rock L~ oft n Yariolitte. 



... J9 -

An ,n. ly 1• or tl'QJI th 1 r oat rt .1.U.o b 4 

a rook .il ~ at firs t laneo to 

h alk9~ • ia ~ot •o v ~Y different t~ 

the UJ"l"U\U i 

ou.t haG a .,.'t':f l() 1 e 

i\h beth th r~it 

at;nootan contont in oo r1•on 

of ilica th 

<) . 
_, lis .~~~ .!.t s.•(Jn:. .. 

t>iv2 68. 'l8 ,.. rtr. 21. 30 

l z'W3 l ·'•? Orthoelttee 19. '46 

• 2<.,3 l .O} .Albit t,l • • 54 
.., 4.. . 1..:: Anortldte :)e ¥ft 

\ .,.,. 
-~ • .J lill t .tite 3 , 90 

L;aO 1. ~>4 ~•rro :llite ~ .64 

• z;, ::, . Ji~ &".l U.ta 1 • ..;9 
' 2\.' ) • ..t) .:.weu1te '-'•Ol 
,...102 o. ,)2 ~.:~r.J cl~ z . ll.j. 

z"' + o. K tit• , . )4 

li4.J - 0 . 22 a. tor l. ~2 

• • <IJ.i.. ocl oe ll . l , An. .ln ly t, " .• • . 0 Otli> 



- t~v -

3 io et1on tol1o in th oli 1!\ti en' th 

. ~ e r.h e of • 

l·hr•• 
,.h. ir.t 
i.ZI..JJ,' 4.tl 
ooa'b1n 

l i ~ Cit& 

{a) 

. •-ro 
·! orJ •rc:;,c • 

l• (! than four i.rteh l wi e. 

(b} l:<'ur lin b r1n 

lito voJ.nin • '!'y1"r ll 

r• con 1ct ~ ~1th 
llui tioa, r~i 11• 

tio». i s Jt..te t.v th 
!luo 1.o, wQ!ch r• 
to rd• th Oi.1 l\u 

& •r m 1 att e . th 

te t . 

nd th4 
• itt, t 
inte • c1eti ... 

~ the rook ia 
nd lour ..... !tlilt"tt 

11 . lon 

t"Anit • 

" 
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(a) JOOU containin .raanll touraa.lin ve:t.nc. 

In ar. reQ ot appro:d.nu.ttel.J' thre aquo.re t21l•· 1 e 11 Ye.ina 

u. t o tour inche wido, ot t~u~~lint ith aooi~t•~ py~ite 

or maenotite, u:re •xtre •ly oo=: on. !fh veil'lS 1"'\'t £10 t 

chtt.raot. l'ist:l.c of tho ilplitee ftd ph!boliteo {4eecribed in 

at r eotion) t but lGo o~cur in tho l' 1teo M4 aiOa•OChi t 

or q~~t~it ~ . ~h• tor Luxn.l1nn1t can bo u od to dcocribo 

tlHl tourm~linieted grWli t ., 

Thie b lt of tl)u"malini.G tio~ follow• tt•• t.ron.d of 

tho c;rui te rook.l • and in thi ar-e th ro 1 eon idctt· ble 

pu llelisa o! individulll veinl'Jtts.. ~hoG M. ... Oc t\l)Al't ot 

iadi vid\Ull Ytilla • ri e , but th•J cc;z.t:lon!y form cllWt ro 

oom u.rues on.::..,/ ~ f•'+ iAcb&a e )ttrt. 

A leuG aouinant oontin~tion of thi belt u! tour• 

Q..\liniofl tiou to Uw nurthorn ~n ""t of the ~11i t.• oeemo likel;1• 

ao~e q rt~ c~nt in1n tou ~~lin is p~oa•nt tb•r • 

(b) 'rourmalint•bear!.r.s S,<Irothor .al "'(.UArtz ein A'-· pUt~ • 

Aplite• ar• ptoocluood by ~ry.et.::llli.tlott<i.cn of lu.te ot , • aatcrial 

fron ~ran1t~ ~fica • 

Al UlQU ih a,2li t• veao • • ~3'in i wi6 th fro. on a to 

twenty !e• t nr oe en in tho aiAdura cr ~te, n~ pe ~tit• v~ns 

have yot boen d.t.scoverod. 

Apl itoD nnd bJ~rothormal q~rt vein r uo~ C¢ on 

in th • . te •.n portion ot th.o ~r .Jti to whero they ar · .Jooiat6d 

with th to~r.a lin!! ~tion. Thty 1ro not touftd t All in th we t 

r nito• but ~ oco ion lly pro ut in th oentr 1 rt , an« 
.nore Ct.>nt.d.n no toUJ-m."llin~ .. 



... ~ .. 
~h!n ~ro ont• t e pr~bl o of det rainin if the to lin 

i ~~ or os t veiA in •• It nma st l~ l1t howev~r. t~t 

tht t <;.u :U.i.tl:Laattoa. ot tho "oc too:A p,acn t auoh the oor.o 

tit::o au the .-.,i4s 10 r- in t.ruded nnd t he t .ro lU1..1C r in r. ct 

ov.~lappin • 

wO • of th lA~ e t plito vein t twenty t• t wide , 

nre found ~trilin~ p r l l l t o th ruot pendunt ot mio .,ohista 

in the aJ~f.rhibQli.te • •tt xpo \u·co in the tnd ~eve 1· t.h• 

li.etenitq whit plit Teino o~ot it1ill il'l th htUle!" blu. .. 

'bl c vaj,n.lota ot tourr.MLJ.in n.ncl vei11 quaf"t m u.. t · ten ~nohoe 

ida . 

Mtero•co~• s l ides ot t1.!o l aplit ~r ci n ut 

in ur "" l . rook coapoa"d ilf n rly oqu l pt'Oportionu ot 

q~a tz. n~ an alo1te-oli ,oel ~• folopar ith le~ than i~hteen 

rcant north-te . d¢roclinc y be pro~ont but no s rid twinnin~ 

itJ • r ont.. lhe "'ock ia t'in p:~ined. ((, . O!i::Jm•) 'Uld !' t• a v 1!:f 

sutuH<l t J'.t.UJ""O • Ia tb( .vlite n4 <.1u.artr. veitUJ in . the en.tt 

port.tun of th ~· tt:l.tCJ 9 v :tnl.ct 4.ll tcn.b-mt\lin na. py:rite ( oi' 

zw. netito 1 two !nche ndo, cu th.ro·~~·h the rock \:rik.i.JI.g pMallel 

to tho in v•in. Tho tou... line ~"~ .. t•n t ona.o ~ 41. tin. t n ~ ~r 

taUftbU~ t c ,. 

Q • ake . ( tlt ell llb08\olh Annal.3 Vol, )J P• 3) ), l 

note tbe clo ·e aseoc1a t1on ot iroA ith tour-malin• in hy"~othe~ 

veina . 

(e) 'ioul"'h&l!l.ne .. a.art ~:ock • 

.. ho coi:l:pl.~t• J.tqr ~tton o ... & mot orpb.M d ••&•nt t.U7 rGok, to 

rock coa ow d on~~ uf qunrta na tou~ line i a ·~ on th ea te~n 

of the hill juot north of th R. A.t • mine, ~ a c~reul r o 

ot roc· rouahl J fiv bundrod y rda irt t'liuetor. Indivi4uu o.~eu:titls.ena 



VP.r:J in textur 

For roei..J co A ia ii.. ~ o ly o:t .. \I !"! lin.o 
ucGeHtod • ill 1~1~ tho n&mo r;.'our. lito. 

IJ:curr..a'lite io t;C&ntr4~l.t a uotil a., black o.nl! white 
collr:le tu line ji."t.l!lular• in o e c 'O.J ucl1ietoa rook, 
~lch co t 1 t~ ¢! ·11 tCJ tc ray qurtE., 1d bro.lfn to 

bl..t.cl .. tY:J.r.:t l.:Use. ~"' • ."rl#:.l. l•b•n .U.vi c · t.1 u rocl:-3 
into rarulll~ :l.i•to:~ ··.#d der1 variati u~. ln the 
fit-">t tl to •r • ... lino &e 11. c tlte qu. .rt.~ i ·r 'ltllo.r, 
and ~oth ·e rooo niaaolt ue& co~ic«ll1• uocao1~nally 
the tou~alino i in l" di l ac~~v~ t• Q tou sl1no ~uns. 
1'he cont '14l'i ty i ~chia r.oa• !t'oc parall l arrar4 e:1en.t 
ot touraalin • 'h tlird •ariety 1~ ~o d n c and the 
two mi~ rale ao intlrn~t ly i~ttr ro n that th•Y cannot 
b r c ... ...,.ni ed e£, .. otOJ..ictlllJ -md the roo:: i a u.:lli1om 
·ray .eolo"r• 

~ho tor .... Del ..,rli to ( 

with• c.ntl. i ;oa'"ibly a hott r wor t..> ,. tll!U'! tOUX'!le.li t • 

l'ho ain \ut'o. ooL.orl:i teo urc uftt.,: fin · s rained o.n~. are do.:ri. 

of 1 r.,..'O t..>UI'' lin· cry.ataln i UUUDU l. 

Under the miaroaoope ehorlit r ~~ bl 

ich. o yr.. ~1 t • ct the :ainoral 

det•l't!\iwtio.is "1ow a v _r:ta.tioJ in the qu"lrt.. content from 
-
tiftt•A.i.no to Gev~nty ... oi_,ht :p ~cent , the ro :...~i:J.d~r of th )OCtiono 

bein tour liuo. Cry t la do OL:CUl' uv to one :'llillinotr 

a.oroa • :..ut oat of the roc::. io finer .r lned U~ n thi • . occu-

The eta:;:or hoe-d S·di ents ·ut-roun~in the $Chor1J.te 
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d~:ri v cl •t o:r1) ioally trot11 the or1 'd.nnl cl y d ail t 

at fifty yard intervaJ. , 11luetmte th int(' rt·u~t:t.ns variation 

14 tb~ rocka down tb t ol.o • o~ t)1 l1ill north or the 

th aed 

schorlite. 

S1-1J>i Nvi"\S~R..S 

io b li 

S'o 

l,, 
0 

bo 

~ 

o S"o 

1-
40 

Cl! 

'() 
0 

3o 
.... 

i: 

~ o ito 
- ~ 

lJ I :> 
0 

A. 
/0 

::l - ;:;t "' ... 
~ ;;:. x r- ,.. ,.. 
"' d> r:D Ill 

,... 00 <r 

2: " " z :z z. 

h clo • aoci ti .. n ot bor bl n4• nd tou line 1 

al:;.o otu.ruct ri. t.ic of 1-h toul'io\8.lin• voi.n.... in the (ltl·· hibolit•a 

d 11"01:2. 
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~um6~ other author a ~ o in a•neral tith ~.r. , Nioe ' & 

d•finition ~hat , 

;.Jililhi ¢lito i • A .;r lfttll.o e tfL' •~lo robla tic l'~e·~ 
con.Butinc cse•n\1 Uy ot am":lhibo~• anu pl..l io l •e, 

ud co t inin quart· .. e~i<iot or •sv.rnet . tf 

lt ia, how ver, • Yery tle~ible definition, and no one writer 

net\ pr }iar 0. to l y down th edzd.tlwn ,,\lnt ot ~ ph!bole th t 

'!'ho tel":\ p. ~i..,.,_,lit~ io u ed b low to inolud 

co· 1 u.~ s •nti 11,- oi· t 

nd ~lo.eJ.ocl · • 

hi.bolite torn a auite o£ roclt. ~-r o nt 

pri nci ll7 i n tbe e tern eot!on ot th~ oo~ple~, they also 

oecur b•t n t e ho ~ Pri~c• Dio~ito and the ~ranit• on 

tho ~South- nt aide . In th tiol the aetu 1 :·el ~ion flip the 

r Y ry dittionlt to poi'C(Iivc . 

l.yift land. Ihc 

o r. pr vi~• ~~lu l o· to~opo nn4 thi roo~ c ·n be o en 

'L:I:t:'Cleti<: llJ throu h ;)\t t :!. to OQUf"ete. , .ho ,~ th• ri v x· hc.te o.rn 

A oltnn urf c • the o~tcro~ hDve characteri ~tic blue·~ n 

colour. 
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the rooko are in th 

om ll v :i.ue of tour .)lide an m ~nctit• Ol" pyrito ar• a 

e:r.tr ol7 eo ::ln .1, o 11'-lr•• .. ho .:iutll \)'!' thea• vei.n . v :d. a 

.fr o· e .i11.ll tr• up to twet.t.t u f.lt..-. etr• .. 

~he phibo~it. hale a W 11 de.in 4 UU¥ured ~·xture . Whicn 

1 oat p r nt b tv en ujoiu~D felcpar ~~~ t lo . 

py'tite. tou.r ttl' ne n aiaroclin • Mode• <U. ton 

re li tvd belo2. 

~lid• l 0 1.)4 

.phibole a, 4 45 42 42 36 27 26 

:la.;iGOlo.n• 1'7 .52 ~2 '7 4!) 6~ 6; 46 

~~t\lnrtz 14 10 6 ae 
Biotit• ' v ../ ../ l J 2 ,j 

..; ...! J 

.u.t ../ ../ ..; 

J•yrite J 

Sor ieite 

'l'rJU%'\ lirt 9 ..; 

Hic.rocl.in • J 

tin lit , 

-~5 z:s 
50 55 

8 19 

12 !I 

..; ..; 

..; J 

J J 

J 

.j 

HQT»hl net• a.nJ l 1 el- • atak ~ · th• bulk of' ot r-ocks 

but in. JIOt'l..tl than h lf' of thco quart~ 1 an i!lpo~t mt mineral. 
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~·he aooeuaoey nln<>ro.l ~. exeort for tbos in p.ao~ ttol,Ytie 

v•ine, for u e%tr uely amoll portio1• o t aoc:: rooks .·d 

are ~Qt tound in othero t 11. The7 are not no~lJ aa 

ce>uon or •~ bu~dan~ a in tht cr.;l.r.itoe. 

:h ~or~tl n~e v ric 

blue-.;rtett tc a bri_ht ·~nen. 

up to on an a b 1! ill~etr 

cot-~nly ae a fine eryot&lli'o 

in col-u~ rr.~ . ve~ ,ale 

It occurs lath• hape or.1•t la 

acror1 , bu-t i~ prooant LlO!"e 

cah ot _ ~hibole . f4e 2 V of 

t hla miner 1 is larea ~ •~ nt~ -· i~ ~otr•ca. f hio v luJ , 

uoar h limit 01 t n Univoraal t ~ - o .de ~ GultG d~f.!ieul\ 

to deta ~i e accurately. 

oth plaii~ol•~· and 4 pota 4 r l~!&r ~cur, but 

the latt•~ 1. pres tt in ins! ifi4. t oao~At • !ho t•lr. ar& 

.:;,.r« lttl' ,oly ttntilinued. Tbo Univ.,r-o l f t:......;t rev•ale thAt eo;ll• 

ct the telufar at leAGt i o labradorit with an Anorthit 

content of '2 • 74 • ~fractiv i ndex 4•t•rr1nntione on oruob•4 

trag ontr or tin l1 twinned rla .ioolaao bow lea8 e U.cio 

t l~par of }5 • 4J Anorthit6 to be ao~e eo on. Thar& i 

preltolbly an •xtr• ly wide l"'\n.ga ot plt J.ocln o in the fi"l..t. 

?our:.u.lin.:. ia extl'e elf co on tdn•ral i·1 t:h~ 

u;ph.'f.bnlit a , b•;. pro ent in .rn•llt2a.toJ.Jf ie v•in3. .:.b. :t"O 1~ 

uua:u~ a o ~.,. contrQ.t1of' o.t allrb~ bole in a one. on either aiue 

ot t~.e toU.rl.'\ line Yeint a ot th• a ! • thi.clt"..nosm u the v in. 

So ot the Yein ar very ll nd c n be se only vith the 

:liQl'<t cope .. 
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sin:Ua.r .in .:~o (t r•~ J~~, althou. b t.bo two roca iu. l:k¥A.®Ji•eoim.en 

aro v l7 di~ t'ez·ent in app•aro.nc•• On.:!- i.u a v•r:y liaht ooloua.••d 

in ; o 11: introdu.eod e- t: ~o-ron · hieh b c.au.lo 1 t ·.;au not 

~he ·ni,ell orthocl ~ cortt~nt 1n the ~orc. i• u.nt..f)ubtedl,y 

incot-re~t 1 •• e'l<) t or th(l rotatJh r ally bel.<Jngi; to tht .. t~~phil;)olt 

whioh i a net repreo nted. 

?he third au.alys 1G i s oi· tho &•~Jtet Ve.U-.t;.r V•·•litiaed 

O~b'bro, p&rt ot tbtt intruei.ve complex foW'!Cl fo"tJrto•n ailott 

------
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o. ~8 . .o. ll:J .. 

ii02 ,) .. 54 % 49.2Z ' IV 

Alzo3 21.5 ':)l· 'i'"" 
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;e3.:t3 0 . 9"'5 l .. !J~ 

;r•O .... ll :; .ta 

:~ 2 . 2.4 2.54 
t, 0 l.., . ;z 10 .5~ 

1~a2'1 ;. • ..)5 2. . ( J 

ibO ... z. ."!;, .• 49 

~205 c .66 

U·Ja (; .77 0. 19 

M%1(; O. OI.f 

azc 0.63 l . 4Q 

hzO o.;6 o.,.c 

I ,- • e 

n.J .I~owen . 

• vt\l~ "'~· '·r,~ • 2t. 

··u•rtz / 1170 " uio id• { .oz. » 

Ol"thoclaoe 1:5. }4 J.iyp rstb ne ) .64 

Albit• .:!l.ltb Ap tite l .6v 

Mort hit• 1KI.87 Mttc>n.~tite 1 . )9 

l.~ nitt l • .J2 

" .tZ ·2~ 1 I 
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... .,.hibolite proviu&a VC%7 int reotin 

problqn. I. ~ocla.. occurri1:2 tourto'n .~:ile to tll~ :ret ot 

B1t"dura i n call tt.. aw •t VAlley Gabbro by the Jthoclot:Jinn 

Uoolo icutl ,.,urvey. (., .G. S . B. Jio ~2. ;.. ,58). hi.o " u:-aliti~ttd 

bbrou oi'"lilar, nd in so e caGe i OJ: tic .al to th Bindu.ra 

Mt~hibol11. a ( z:ill.er~loj~ioally nd cbeoioo.llJ) • i cut b,y n 

intruu1Ye Granite etoc. • Th• sr nit eutn tbe Sw et Vallo3 

~hh~ into t o JJ.Oti,,n , ono on ~ach of th• north-o t nd 

Doutb... ~t nid.ee of h.o toek. 1·h utructuro of tne eab ro 

aa u B••ted by Xyndal ·bibOO~ ( p'3) i c prob~ly $1ll•like. 

" ••••••• ••• ... ither it ill& a dit:terenti toot th 
from. · )ich tho grani.te of tho ... toek ori$;irult"d • an(.!. -w 
~\truJ•j a nhort tim fo~e or iter tve 5r~nite . or 
it i a •lll 1 icb ll..J i~t ·uJ.eJ at .a -uch l:l.t r d. te tluln 
the ~to. ~he •vid ~ce is •o-1 n~•· 

Al thou h some ot tho indura u:pttiboli·tetl are identical 

with the ~•eet Vnll•y Gabbro, ~y do not ron~ blo it ver~ 

clo~ iy. ~hoae that de not, contain more ~uorta. a~atit , s»hono t 

1oroolin and FJl'i t • o.r varJ 1.1ci~. lit.bt r i.rt colour aud 

:lnd ed. lool. n sr n!tic "• 

~he ~ hibolitea ap r to h~v be~n dorived from 

aooo OArli r b ~id ~¢ck • i~h wae in~ru ive into tho Sham~ian 

root- ondant o atooply 4ip~ing aica- ch~t8 1D 

remn nt in the ai.d.dl or tho am _phi ol1 tee• bourin tt ti ony 

to the intrucivo n~tur d o~tho ori in o! tbo roo·o. 

'vicl•nc.e fr¢t- outcroro 111 th river n.rP•nr to ua ;•at et ne rl.J 

hori"'ontal ierwou lruainc.tion in the r-ock , vhich i u almost liltc 

bcd~inr.. Thiu 1ntruo1on n p~ob bly ~ill liko, in contr&St 

to tb atee211 dippin ueishbou.in~ 4 dim~nta. 

I lho granite. 
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The )r~ite intruoion iu ~renuaably re.ronaible 

tor the ~toration of tho aabhro o~ u~ o sueh ~iailnr rock 

into iho ru ~biboli te . N-wat.ttcuo aplito aD-d. quartz veirw ao 

woll aa th tout"' lini®ti..la, date t~l &I~ or t.o. Ml ~it olit•e 

in +bfl Ct lt( rn :.ection. The zre t ., :%"1 ty or th l't 3tlpniboJ.iteatt 

i s :?rcsu ~bl.Y produc~c;t bJ vnriouo etnc e o.t contc..rtiMtion, 

b~ mat rinl fro~ thn gr nite. Tho vrooon¢• or microcline, 

la.rJe <aU.:ultitiec or q,lta:rt B• pyrite , arh~n , upatite &nci 

to:.rraalino • .aup;•orts t hin vic • 
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lilt. - Iilii 

I'l"ince Diorite. 

an, .. i t in on..: y h•ro tlatre o.re ui"''Q quarri•s• tha t t hi• rock 

is Otlia&rvablo . Tho-oo i11lllt<ri eo r ev•al th:tt tho l'Oclt nt a r t h 

u ... 'ho ty-;ieal cotJ.n.try roo!'.c i .o ~ anuium to eoaree ... ._.r Ained. 
11oloorytJtl.llll:.1 t.~ rock o: Urk ~r•:~ eol<;vr . -;.·o th~ unaid(t4 
eyo- it e .1•-mi nta !l)ip.i.U"t'tntly o .. a.'b::.ut oquo.l J>ro:·ortiontt ot l!;t:ey 
t t loya.r a:~' o ... bl'\C !~or-..bla"'.~O 111~ biotitt! toceth .r • 

. ~h• !'!1iC1"0P>Co: e nho thuae to bo the ehiot conCJtit\le"'.t$ . 
J.bc hornb.lc.:nde t.t~d biotit1 are ia rou hl,- equ 1 p •o o:rtionG 
and ooo.mo.nly i11tol·c:;rovn . -.::ry.:ttal outlinea &l·e rarfi . t oe t 
ot th• lel~par 1 !!l. !!\ dium to bui~ oligocl u o • geno.t'&lly 
t ut·bid from alteration. .~)larts i a vtuy oerce .utd my bo 
re0~4ed as an ac~•8 o~y oin r l. Othor aacosaory ~inernls 
ll.t'O tl,. &t:itc . r>.d 0 .bene'f b<Hh fa.i.rly a.b\U\d&nt tJ n l ittl-e 
il~ .. i t•• C lcite oaoura r:Ul a product of a l tt.rati on. dc...rivc 
p obt.Lbly- r•(.l!l fel<,>J:a:t' , ';dailo much o~ t he S!Jhen~ i a vid.•, tlr 
d rivod !rott M.otit• lJJ alt ..r.ra.t i>ln . e' 
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Cotttiau d. 

ucrte io not a r:tre a minoral a.J the abo"H deocripU.on uucgo.~t~. 

nd r:1 l>:e.:J up SJ -u\).h a. ton po.:ro lt cf thia diorite ... ( .~xcludinc 

the v~i~• of qu~rtz) . In thin seotion thoro ia • euh-~arollol 

orivntation or biotit~ nnd qu rt~ t~ln r~, which iG pA~~llol 

to the lnri:• .Jea.l banding ot the roc· , ob.a :-va.blo itt th quanios. 

Tyndal.'O•n1$eoe note the L.wort nt el"~oo that tuo 

pl o rro the loot all to the ha~ lns ll ( i . e. f~ north 

to ·south} stat:in tha.tt {p.5U) 

u An ~~inat~on or aicrosuol• elide nt first euugoatu 
that in tho•e parte of tho ~aaa which conntitutG ro•t 
the borrtblo:ntie beQoaoa oonv•,t;·ted to biotite, • • • .. • • " 

tn1ioa.l ti'li hib>oli te t 1 ontieal to nome ot thooo on t:-t~ north• 

eut p rt of the com,pl x outo1·o :l• It eoruJi..st of tuo m1noro.la, 

h~rnblonde ad a b. ~ie ~4en1n-• (44 • AM.). ~hio roc~ obae eo 

aclually into tli py.t:lti~4rd .. .ho:mix .t-Tinc £·1orite. Th~ 

aotu•l nineralo_ic l ah n e t t t~~ place can boat b• oen 

with the photom1o'ro .r.ph , but thoy include., 

(~) Pr•o~ncc ol i:r- cr" .li.l ant~\lnte; ot qua.rta. 

(b) ••¥lao cent or ho~nblend• by ~iotito , 

(c) !Dtrod.uetion of oul .. •icte and olch 

(d) Xntroduotion of lierocli~e, apa,itc an4 spheno, 

(e) Th alte~~ti n or tht Ca rioh pl aiool e 
into olil.oelo.ee . 

Aa lon AgO na 19~~ the ranito-u•phibolit•·diorit 

rtJla:U.on~h-11> eane to the tore tt1th a vi~it by a .. ti httoot to 

th min.<; • Be wroto of 1-h ooaa,lior. • 

rh-e oojeot or the vieit wae to .o•• a ton,uo of , an:lto 
hich ho.4 cut th <liorite on the 7th. lel'el. u 
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Th r•lation3hip the Etftl111t o bouo to t he dio.rit ~ncl the 

pl'!.ibolit9 8 D. holt, i G GU d Uf by fon.ser .u.nnpr Of 

t he Pho nix .. rinoe ltin. • A. fi Y~ort b. . lfe •rite in his 

min~ ropo~t ot July 1941, 

It will be ae•n that th gr~&1t pen tratoo but hort 
die t :a.noe into th• cl'li t a.nc.t th u :ea~tion :La th t the 
~ranit• han •lro dy :enetrat a an ~•a of pre-e~ ti1; 
diol"ite . 

It i a true tbnt ther• aro larg rrabuenta of ochi4t 
within th• 4iorite , tut tll se achi !Jt tra·.~•.t.t ha.ve aharp 
outlinel.l a.nd the uoi.J:lila tion of th a cbi t by th t iorite 
" a a al.ow :rrcoe .o , ane no ldrc,:• volWJe of rock C-:.lul d bnvc 
boon !o~ d in thio ~•Y • Tho diorit e h~o a relatively 
uniform c~po.iti,n ove~ A ver1 larc« voluno of t he rook 
and ouat bo rega •dGd e" a <~e .. arat e .it;neou.:r prQ uct • • or~· 
O'fOr tho oont ct betnell tb.o d.iorite und t':lnit u ia ·onerally 

eaytt , 

etll dot'ined d t l.Ort io e l ar &Vide.:&ee that i!:(l- Cl" nite , 
on solidif.ico.tit..n as chill ( a;cd.na t the -..ioritct ho ing 
th t tn latt r .413 in Cl solid at· to when th ~~rru'lite 
int:rueion too~ .,1 et. 

dior.l.t• lln 

W hal e quk:rt ., 
ll fiaeuroa 

httv t ht whole 
or nother • 

v• ina c~ in out cf f i •aur oa ia th runite• 
with col d in th• s ranit e and in short wo -book o! wordu on ore depo ita in one pl aco 

• ho diorit4 it oee.... in vi o! th evi<l li\Ct an it tando nt 

th z:omtmt, must ru ve boen doriYed .tro:a an ori.~ ir.al Qt\bbro or 

aoa• other eimil~r b~aic rock . Th lter~~ion o. the sabbro 

n.nd roiner~l1ze.t.Lon of it .~ bro\1 ht ubo-ut b;y the 1nt.&"Uaion 

ot the cranit • a~d by Boluti~n• or o·~tion• £ron it. 

--·---

" 

" 



71v• An!ilJ!.Ie• ot the H10 tn$.:se f ri ce ~'i;.1e lliorito 

~-.rr1o 1.)~~ !or ;he .boG.• i&m :.,eolo ical .. ,,u•va:t bJ 

E. Uold~nc. 

~ inter• t· r~ i o~ ~ tructed if tht various 

oxid. ot tho iorito re pl.ottedt alo itb thoDe o1' t he 

~we t V ll y Gab ro ~" the two J:hibol1toa o.t. t.ne 

~ indu!"a Cb~ ,J.·lax. 

this ra~h iliuct~to th imilariti~~ in com~oui• 

tion botwo n the phi'ol - pl JtoQl~s roc~~, and th sr dual 

cl' n o in valu of luW.ua, a n liet• t tho X"JH.ln 1 ot ilica 

.rroc th footwall to tb ha.nt;iQ. nll ol tll diorite·. n.!a 

v riatio.n sa,... at. th t th_ io:rit i real!)' th.• 1 t r~tl. 

bhro. The •v• MGO anu a1 ali · ~j not ch4na• uu•tantially 

o i ~ a o r tb f'le oxill •• r• al o 11. troduoa, tr~ the rani t. • 
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~h• oaly roc~ intruj iv into t ke 6r nit t nd th~ youn a t 

i.,...1•ouc r.o(.v in th~ arl.l!\1 tu.. t.l tore. or d:rk a ot aol•:d.to . 

i'hea~r y ry tr~n • Cloue-'J ir. i .... e 'bu.\ t heil' trikll 1· coufined 

to north- ou;h or •• t ~ •~t . 

in 

at, anu e cl'~o can e tr ce ti• \"~ach pr otio~lly t.he whol 

w14th ot t~ r•n· ~bey etan~ out in th ~~he,? nd in 

r l ofta form ~ eo ~ 1cuQu chain of hill o. 

ll• nurthlrn dyk app r • 1.o di• out ·u.':t ly 

u. tb ext:re11e """t• . hil th to Hh rn 'llyl· thin owb 

sr ~ "Hllly to th~ CU8t llld i e t i nalty lo lt to 81iht Oil the 

b1 hill n¢rth ot t;hG '- . H" 01.11 • rhe wi4th of both th<t•e 

~l.tk~. in part.1.•:ular ttt• nvrth rn <>Ail t " con inerable . I n i ta 

ide t l au tb latt r dJ'kcr ! a ov r ·&:-.o h\War•u y :riW wid• , 

uhll th 

The •u~th rn ~k thi · o t 1. t ~l i t 1" >nl.; t or 

'titre• fe t fi ~ t all w.un" :l. ,n,urr O\!it. i. t » 11 ts u,r ;ln to t wo 

e . 

t 0 d.;rk• t l n out thore i.; . h ~ wel"!. J:!netl OOllt ct 

betwe•n r~11ite ·n d"l•'~"ito . uO:: tifio• ..Ul . ~fj· or 
8l'!'ll11 ~· have b• n ..,._ ... A. u , in th dol•rit • ... h '1 r Up to 

i:x .i.nchelll oro a . b ro tn 411-"9 tbin.e eut t b roc~ lo .. eo 

it or~itio textur • , b co ea hi ~hlt lt red , fino r :blod 

lcr ykQ in tho ·rea. It np~• r a t hat 

I the et' a fliZt! . 
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ret n~b r of ~ler ~~ e occur 1u the ~re, •o.~ of them 

~he doJ..eri t 01.· the tw() c.c.in i!yk <:t 1• ~oo:ts•-etain d ~ock 

~ade up of n Oyhi.tic inte l;t'Owth ca· Jl:fl'oxcme ~=d :r:-la.,;ioill ....... e, 

ith iron o · • JeC"\UGe th rt D.Y.'e ery,~tt\ls o! quarte ca t ~ed 

l. ttioclaae n.na p,vro.tone o on mt\kc up 46,.. of the 

roe, ~nd th iron ore 6 • 9 S'. ~ht pl ioclao• lathn •hich 

hAY6 a lonzth/br a th ratio ut three, ar t winllt' oa the 

noma.l .ttltll'- r l ". .. '!·ney c h!tic 111 pun•tr tt the H . .,.htly 

by the universal ~t Y rie troa )6 to 64~ Anorthito, with 

Pigooni to io by tar tr. mo"t o. un~u.n t pyroxem) , nn~ al th<.nlt;h 

not .:1 cow:.on taetture it .30ie.et1 .) !'orms th coro to .a eo fO' i te 

:pyroxo.n~ crJ ... tnl . Both 1j.rroxtu~c• have b:.len alt :rca to the var'i.ety 

oi hornblende f'.no n a. u,.al.i tt . rhiD min~u·al may ke u.. to 

~ight r-•~cent of th~ tot~ roct. 

Oli vi11e t ae i.J uxpeet•li tro.J th rr ao».at t.>l q,ucrtz 18 

not o. co on r.dn•1•a.l 1 ltb.~14ah Gea: ter d c1 ... y~tal. Jc occur 

I partiouJ.arly in tho 
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partial1l.ar".t.y i th l :...r · at no ·th soutl. d;yka. The t "o iron 

llro at·~ a ..... ncti e c...n«i il ~ .nit , ..U. th Hl h .P!":t·1 tt i s o •W.tt!. ~s 

he smtU.l r dylte.s a ra vory \u;.h f ! n«Jz• r'41~. ,.l l""ftC s , 

which lutYe 1>. Gn .bi , ly t4lt rod. P".rro ue h.!).~ been a1.4o t 

con. l 1y eh~..nae<\ to ur lit c11d l a. r t: ::>r1te to o.u /')\lrite. 

IJ . • .il u., :::; the t 

tl ' Meta' .i \ -"'r 
in b..i'h tb 
ur 1t~ tt on . 
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~· . J. 5owen. 
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The ieneou~ rocko o~ the co· 1lex ar• Jurrounded by ed~~entu~ 

l"'<:.u o! tl\ ... all.l .... ·Yai.cm >~ t • :..h. dil Ct.nt , all or .. ldeb 

havc.t bttcm tntDat n.ti..t.ll1 an t~or,~:ho od, con·Jtitute ha.t uot 

ombl L~ or ori inal 3ub- queoue and 

po.ooibly eolian ""'.f'Otlit • 

~ho altere rock now i~clud v~iouo sohi1tc, 

quartcit D and eonwl~OrAteo. ( h!l Primitive Sy~te ~ockD,) 

hero iu lAr e ~aso of coarLt•peb~lod eon lomcrats oc~doring 

part or tho eat rn gr~ite. Althouch thi rook form oeveral 

C<;.,' picuou.; rids • ito r"ln.ti· nohi.Pe witb th e:ranite or otheJ" 

sedim nte nr dittioult to 4ot•x in • It 1 preoent only on th 

on~ id or the ~ nit< t~ou, ito ~trike u~•et• trwt i t 

coald be .r G t. on th e t ide a \ftll. 

ho moot c~ . ,t>Jl r~k i.:;J chi.atoae qthl.rtdit o:r 

~uarts: <o:ri-,ita chi c t. 4.'10 pt in riv r bode or ue.rriea tbe 

~t~~~e ni 4ipa art dit ic~l~ to ~oto~lne. but r~ n4 tho 

·r~it toe&• noarly all bod~ tri·o east- eot and dip v. rt~e lly. 

h• only clo~u· cont ot oho ins the intru iv• ll~tu.r of 

th• c;ro.nite iw il1 the n • .A . !t . min•• here i no sehintoeity or 

lineation :pA.rallel to the ;Ul.t'a;inD ot th cran1t&. 

The oonslo=•r tt 1• ooa.r.:;c ... rainod · i th lar • v•bblos, bouldere 

I ".Vtd rocl. i're.crunt.s, 
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s ch.ale, ao t in fin~ r ined trl.x o! qu rte, hornb14UV.le 

and biotito. j.'he trir of th~ ~ock i5 ainilar to the 

q\lo.rt7.itio roc~ ~ elG wbel'e At"ound the aoGplex, at~d it ap u:ra 

that th hornbl nde nd ~oa ~inerala a~• due to A r c~etalli~ation 

ot the oll\y ~nd silt fr ctionu of th unalt r ~d .G Ji~4nt . 

Dror1 on Str·i.r. ha •a 4eoerip.-ioD or rocks at in...,bar.t• 

tJta.h, coulti ll &.} 1 ly to the rock.e at i nlPra • 

,. .• uita ovi vntly the ,.reenich eoloure in the .1'-ook nr-o 
d.l.le to .ii.ff~ rent coMrtJntra tion~ of chlor:i io, r oen bloti to 
o.nd o.ct!.nolite.. 1'hc. 15r een trin1erG th t tr vcr•o the 
quart~i te arq · fl'l or..l i net on th b~e.i• t ... 11t the oric:Lnc.l 
i.ntera t;l.ti.,U impure IIUbGt WlCH'JS, lU/.e U(plGSia; alul:lintt 
and iron wor• aobilc enou~b d.u.rine the ton:w.til)n at. theoe 
1':1lner4:ll.ts to XIi ,.r tc tr.rou h ehannol 'lnd .foM veinloto or 
SrOUf th ~•OlV&6 in ~atoh~s. 

nd lJiotite 8 • .a nctito, 

pyrite . hor.rbl nde• tour 1~• ( uthi~e~ic}, soi ite ~td 

aomf!ttime c lcit .for th ')ulk or tl~ u.c-e~a ory ~iuttr-alo. ln 

1 .inn .in ral~ occ~r i~ ~ll 

the o:i toeit~ to t no roc • 

•• 

H~uvy aine~ l ee r tiou fnila to r ve&l ny 3icniti• 

e4nt rou~diu· ( by oub-a~ucou or. eoli an t•ather1n~; ot mine~al 

·r infJ , and concontr t ~ ar ci::til ar to tho e obtaiu d. ! ro 

tbe 1uart1itie banda in th ~r~it • 

-------
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