
the tollovinl petroa1'apb1a de80r1 tio 
appl, to rook colleot by Regl 010 lat 
M. 8tetantkl at COlt 1&ht. In en raJ. t_ e a l' , 
o nalats ot l11icooua and umlnOU8 8 nta, s h 
• 1mpure. st ••• and shales, eto. t t have b 
rGa1ona.Uy t rpOO.. 0 •• U , 15 and 18, 19 
are ot bade 1 OUB r eke to PArt ot the 
_ 'tftl!!Orph • d • 1'101, • 1 18 i OUS r c:lc Vb1ah 
intr dad tho • rla. f r tam r s ere 18 
• ovidenea ot slUelf1c tioR 11\ quartz veins and 
minute qunrt£ ,tr1n&ara in S • Q s. 

1 gra ,re, roo' rtt t 111'81' 
nocryat u to 10 • ao1'o., . rew 1rra&ula~ 
a. ot quart. or '~~1' .lte ar V181bl to, 

wIth d l'k needle l' h bl e. 
r 

I thin aoU u t • g1' 88 h .. pan1dlo-
rphio ta tare 4coneIeta of minute edle. and 

vl,pl of amblenG. tn. 88 of tola r orystals , 
18 t 18 01'1 tal. are of two 1nd. 80 '. lat lke 

wIth laQallar tw ldentlrle4 vltb and.sine. 
o 1'1 at p, With Ii Ie or no tw1nn1na and 0 d 
10 that the extinoti angl &1' uall incr ••• t 

e rlplllt1' to the oentr • 

noo%,),st are ot h l'nblende and tola J 
tile lattu 80 altor~ to opaque ter1al that tWl 81' 
ldent1tlc t10D talle . 

th rock 1s • harl1b! lido 1 'rO hYTe. 

rtna graw it. ql1 rtll1U. An effect ot 
fino bedding Is civen by tbl band. ot arle1te, Ie 
ahow or plin, ana are not aotually continuous. A 
I1ttl biQt1t. 1a 80 pr a nt. ~G q tz 1. co pl.tely 
teary. lll.e~ and there are amall .bart ql1arts veina 
(say a oent tr. 1 g • ml1l tr vide> that ut 
acroes th.e lWElation and a e t dl1oifl0 t1 n. 

ar nac oua a a1ment. 

l'tno1), ,tine g1' 1rutd, pal, r fish 
QUArteite. The bonda are ap ~entl, flat 
oontinuous. 

In t in seot n th rock 1s I. n to 0 nal.t 
ot tln bands ot rlclt and gra~lt .aparatin 
00 1'aer band. of' tnterlook1ng anaulal' q . tl rain • • 

quarh l' ina . )' be eoparated by thtn intarstitUl 
layers or scov1t r oovlte and Ira b1t •• 
quart& atnt (I.. to v 1'0 by the rip ral 
orystallisation ot a 41tlonal .1110a. 

xtr or and 1IIJ1on1aatlon llowed 
by reorYDtalliaatlon II indioated by tho tlat b nd1ng. 
The rock w • originally a 81110eous 8 d1ment wIth '0 
olayey or,anle tt r. 
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e th 1'«f pale een1ah or bl'owieh roo 
with abundant 10a and 1 os 8 of quart •• 

in eot1 n Wlrts u re ab t 
w<)uld a p u in h CI oo1men.. 1't I'OOI( is 

tro '1 r an latea of mica wrap the selve, 
round lens 8 c r~l tina or gretna ot rocrystall l 

quart14. Both 80 >vUe an biotite tU'Q PI II t. 
, t 1 t r 8 what alt r :1 to ohl.orlte. 

~~~~~~~~~~. 

ale 1. tine rain uartsl v '1:1 
sll!l11ar to • o. 3. but l1'apbUo U c rattv 11 
I' l~:I a1th gh t ad in a 
• ar way. 1t is a apt to ole vo 
alo ~ b 8. Jo1nt1ng ls louous 1n 

han4 811801aen than with • 3. 

co talne 1... r anle 

~~~OOK~~~mU~~t 

Vory 10e r 1bO p 10 t l1ate.i r 
w1th t1ne ina. 

roe~ 0 nllate of qu t. and uacovlte 
tOle with • 11ttl biotite s11lbtly 11'0 at ~ 
and rarely alter to ohlorlte. It cont ina a10r -
_uaan ot reery.tall1a quart. craine. 

the I) 1s Ii tine grain aloe sohlst, 
develoP4fi} by dyna"""'''1'lrlAr rphl t1' • tlne 

t in aluminous laent oontalnSng a t.~ .and a1na. 

Another variant or roc' to 
pre ted by 8p 0 I 3 an 5. • 

1IlU8oovlt. 11 al at.a plontiful as end.,.s 
the 1'00 8 t and t ble on weather • Flo. ite 
la, t bave b. n rosent 10 onslderable nnt in 

the od 1 ,lllo.ous e lment.. 

Pale rt118 quart. ate •• 0 1at. 
18 .ither oolourl.s. • what red 1ab bro 
plaoe ic. 

In thin e t1 
about U4l lIIOuntll or 41W1~ 

to oontain 

178 

bab11 r pr sent a v rlAnt 
of roc of which 0. 3. S and 1 are taole. . ovev r, 
•• peo n 1 ch atb red and -ea .tru tu as aH 

~1frtoult to a e 1 hand 8 eotm.n. 



ra7 80 1ato e 00 . 
the l'oolt c data of el0 ate lensGs ot u ta 
1 • or more, 10 10 $S, betwoen ••• ot .1ea. 

In thin .eotion the quarts 1 58 r.. e 
to, ooo8i.t t •• es t e1nute 81' na t uart •• 
o\lever, 8 11 lent .. Us lattened single 
yatal.. 0 andalualt oeara rtloular11 

1 ... oe1ated with oa, a. rounded gratl owing 
oleava,e a . tv1nn1n&. Tl l!II1Boovlte l a tes • 
bent and tolda on a .!nut. cale. A te Vel' a 
n ea ot grapblt. QOO in tbe I as of a10a plat a 
and 1ve a dar 0 lour to t e rook. 

It 

h gNY foUat 
e. 

o' but .ta1ned 
I' 

In thin tl t e roo s a lobisto.e 
.truoturs wit lana s t qu rt~ a 10 1 o. 
oon lat1n& of dngle I) yat 1 t andaludte, ap 
r und bY oovlte t usuall)' etalnad br with 
iron oxides, to r with a little b10tlt ~.d 
hlortts. 

tr the ... eam 
8.d1 nta. 

Med1 to t1ne 1'81ned gr niah gral rook 
with eub«il'al pink arnetl about 1 • 01'0811 . \8 
rock 18 I' wb t ah • 

he rOc: 
eolalte-ho~blen e 
of • basio 1 noDUS 
.a<S1manta. 

18 • tlne 81'a1: d 81lrllOtiteroUl 
8011 t tormed by t he ta rphl.m 

, and hybJ'idl.8') by 8Ul0 oua 

I) 18. tine sra1ned white q t.lt. 
With t I '1 • 

Be.1de. q ta t 
oa ana a l1ttle g pbtt_. 

ive. • t 11 a aaranee. This an41ng 1s 
u. to t rph10 aott rather tb n 0 181n41 b dtng. 

The rock hal be d eloped t~om • a11tato conta1n1ng 
40 orsanlc d oarb oeo tor1a1. 
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~. 

uarta •• rielt sohiet and uartz1te . 

8se C' 8 aro examples of the 4evelo nt 
t dIffer. t type' t roo trom al at ide t1c 1 
ediments u met r hi.m. • ey 0 ntaln quartz 

serio1te in pretty ob tlo. • ro art10ns but 
l.n ' • oiJlGn 1 the 1 inae are C1'Il:Ipled her • in 

180 

.• ·P801meO 2 they are almo.t i>lanar . peo n 3 1. 
a ooarSer grained roo • 

I 

JW~""':::'S&i • 

. 18 8 0 1.. U.r to • U, b t • 
been w th red exhibits . . .. 1' to a reater 
extent. 

Tile roo 
and aree110,i>Y ite. 
ataloin' n the r 0 
oxide. of araenic. 

18 a quart~lte oontainlo, yrita 
rhore 1. • little alo yellow 
• but tnt. •• me t o • du to 

l' ,l.h roc 
len ••• or quartz, 

with ahin1n& fla ea ot usoovite . 
blao 1 inao of g1' phlte. 

with scall ole. oe ory.tals a claan 1s COy r 
haYe b n .ath re ut, iron ox1 0 a time. r in1n&. 

In thlo seoti D the toxture 1s typ1cally 
.oh1.to • an t1ghtly tolded on a ute 8cale. 
u.oovlte 8 ined w1th iron ox1de. ark ed by 

lulnae of ara hite is the most PI' II11Qent loeral t1 
enoloa. lens •• of ~ecr~stalll$ed quart. 8rains . 
either 11 nit. rQtl1e wera observed. 

c lato. re1lsb ,rean roc wit 1t. 
atoh s up to; • long w.ioh appear to b v.ath r d 

arystale of tela . . en orystal. t a phlbol 
sho ina lust us cle va e fao •• , are or ab ut the • 
• 1 • and reo er th rook rather coars. I a1nod . 

In thin .ootlon ~. texture 18 seno 1 etta. 
ho large tels ar ary.t a are athere4 to 0 oity, 

but s.aller ir e,ular orlstal and. ain aro quite 
tTesh. Hornb18ndCl ap >e • in lat a ir e,ular 
distorted cry.tals 1 oo~o1a in er. to br • 
There 1s a little garnet in 1 .cular ,raina 
ala1t . or a1 & iaita 1s fairly a n. 

rna r 0 1 a hornblende-,ala1ta soblat, 
1. pr bably a rased b s10 1 0 roc • • 

at. 

e41um tQ coar.. ratoe Greyish creen 
schisto •• rook. 0 ta1n1ng bla e crystals of hornbl~lde . 



, 

In tbln • ott • po1kiloblastlc texture 
is shown, \11th large or;v.tals or hornblende Q nta1nins 
1nClus • or &o~lt I .pidote, tel. r ana garnet. 
e1na of aoialte or c~1no.ol.1~e cut thr' uah the 

1arle o~y.tala r hoI' bl e, otherwi •• t • texture 
1, a contuse &noblastic agar. at.. net 1s 
xenoblaatlc. 

e l' 0 18 a 
~o1slto ~hl.t an bas 
b 810 1 OU8 rock. 

gar tlt rou born leu • 
ohebl, 01'1 ted aa a 

a r 0 18. arn t1t'erou.t lea .oh1 t ., 
It hAa be n muoh We t l' and disooloured. otb 
m oovlt an~ blotlt l' pr a t, but b10tlt has 
urtere alt ratlon 1n we.tll ring, rel sing xi • 

ot iron. .8 II n w1th clay.y d ml0 oeoua 
seterial in tie t,e rOQ~ re. tin. 1'0 iah 
po er. Ie ck 1t .It le pro bl;, the .. e.ult of 
dynamo- ther .. r hiam t 11' n bear1ng •• imGnta, 
suCb aa an impure terru inDus nd.tOI~. 

t.1D o 

it. ed uartzite. bite una 

tron pyrlt 
leav1ng brcnnl 
1rite has b 

ne atlv. ClU 

shovtn 

plane. torlllin& t • top and 
t & r • Ita tr 

td t 1 taelt , 

,. t 

t wi or pled b 8, 

n 1n .eeU • r ole .hova r laU n d 
or.nulatlon. Li&hter oolour bend. oonsiat or 

orystal11.ed quartz. ho ~ra1na are aula t 
.lightly el0 ate4 and aliened. ar or b~ld. e ntl.t 
of biotite, a ov1to cordi.rlte. 

The roc' 1.. aCh1st Vhl h abe ,1,QIlliL,U.'1 
morphoa ,w1th d el0 t ot follation a 

reorystal11s ti~ posa1b17 tollow by cont ot 
rphta and dev.l0 t t cordi.r1t • 

A!lc~6...!!a::::L.l4t!l1L~~' 
D 81 oltato aDd banda rock. 

In th1n a.oUon . .;>eo sh W •• ohle • 
• tl' otur with biotIte 1 musQov1te in • & und .... of 
r or,. 11 quartz. T e de ap. ranoe 1. due 
t Ira h1t t and 1n tile blaolt banda aro rounded 01'ystal. 
or ch1aetollt with gr ph1tl0 inolu.ion • 

181 



6. 
1'h rc 

ot an arenao 0 r 
umin01.18 JDAt.r1Al 

r 

2 . ' 

18 • ,ra ttl hist. 

staIned a eclmens 
bys" na2 

be r , r ltat r nish bandad r Q • 

In thin •• oU 11 t • apoc n u a 
er II or In. r 1ne~ r crystallis. u rtz, 
with all d 89.S ot bent lates ot covite d 
blotite, partly alt.. to chl rlte an sta1ned Ith 
1r n oXld.8 . ctan ular .0 ewbat rounde ory.t • 
ot oh1a tol1te to • oro •• a,.. plentitl1l. 
o • hite 1. &1 () pt' se t vlthUl ttL. lca plates . 

oc. 1 • c la.to11t. a hlat. 

!mila to o. 28, bl1t lthout chi atol1te. 

nw~ber ot 
• 1 . a1 

he tast dlrect10 
'. r c h Cl1t cO letaly 

What arter 

In t 1 s cUo th r c haa t e .trilcture 
o a s ared quartzit. . ere Is a 1'1.e rained 
gro a 0 quartt & &ins in 10 • r ,robl ata 
ot qu rta all or1 nted o. v y • t • hol a. 

bel" t e •• hole stlll co taln ter1al it 1 ot tie 
aa e texture .. ·the rest ot the roo l but c tlta1na in 
a ,Ut1on ar' carbo ceo·. terlal . e carbOl:lAc 
80U. 8&aa... lott r • ausce~tlble to vea rin, 
than t r at ot the rock. 

12th pte el' . 19,7. 
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