


Tx 

No •...................................... 

Library of JTicGill Uniuorsity 
MONTREAL 

Received ...... . 





.se. 

CGILL ... IV S Y 

APR .J 15, 1912, 

BY 

~cL~~ 

Accompanied by 
One box of microscope slides 
Photo raphs 
One blueprint Of map. 



C ~ OT 8 

'i-T ... SBORO CCUrTY ,rCV. '3COTI 

I: T 1. 
Il~ RODUC'r IO!T ... lrD F~ TE • r.J DESCRIPT IOl . 

The area studied in the ollo ing notes comprises some 

4 square miles, and lies immediately to the southlest o the 

town o Guysboro proper. 

he first re erence to the geology o the district occum 

in Da sons hCadian Geolo y (Edinburgh 1855} but details are 

not described. 

In part F. of the Annual Report o~ the Canadian Geologi~ 

1 Survey for 1879-80 essrs. Fletoher and Faribault ive a 

preliminary report upon the eolo y of Iova Scotia wh1ch they 

sunn e ented by a more extensive ptblication arming part P. 

o the Annual Report o the same Survey or 1886. Touo raph-

ic 1 ga s ere also prepared by the same authors O\"l a scale 

of 1 nch to one mile, on hich the peolo y 1as indicated, but 

the eolo ic 1 work as o nt cessity of a reconnaisance type, 

and rhile accurate in the lar er eatures, did not represent 

the area in any reat detail. 

Use has been~ade in ~he present paper both of the pub

lications and the map above mentioned, and an enlargement has 

been dra n from the latter, in vhich certain topographical 

details have been altered and the geoloeical features added 

in accordance with tte results of detailed study in the dis-

trict. 
Loc 

to~n of Guysboro is situated t th astern end o 

Chedabucto bay nd ould have os ibilities o being a ood 

port, eing situated on a land-locked bar our, but .or the 

et that the entr nee to the ar our is di _icult . 



c t e v ti e r i n 

tl ou 1 narro and croored eh n1 1. rea, eolot ica1 

t died, lieo Olt 0 e mile went t e to;n itsel~, and 

covers ~n are of some iour sauare ~iles, bein re c ed t 

e ther end ro ds but h vin no no tr versin the cent al 

rt. On cle r da a fine vie1 of the ton n a.l ma be 

o tained rom the top of the hi~ er ledges of rock as can 

re dil e seen from t e photo ~o. l. 

The region consists of lo 1 nds nesr the sea shore, 

risi rapidl as the shore line is left to an average el-

·vation of s 300 t ith some hi he knobc: nd ridges, the 

hole bein intersected by valleys o smalJ size. ~11 the 

hills sho yrn thetio elev tion, though var.7ing in sha e, 

the gr nite hills outh of Salmon river h ving a more rounded 

outline than the igneous int usives to the north of this line. 

( ee otos 18.21) The oil is noihere ver ocd, a d t e 1 nd 

i ile suitable fer pasture in many lacE 
1 

.s not fertile or 

ricultute. Blueberries and ild raspoerrie grov. in con 

sider ble uantit es, 6th in the 1 wer and big r uncul ivat-. 

ed lands, and the oo er p ople oft e district earn a sea t 

livel i hood, during the se son, b gatherin and se line these 

he two most distinctive fe tures o the count re 

the high ridge of rocks~ ·A orms tle eastern s1de of the 

area m p>ed, rising uite abru tl to the hei ht of out 

150-200 ft. ove the level of the slates thich lie bet·eon 

it nd the s}lore, .nd, south of lmon rive , the gr nite out-

cro vhich re covered 1ith ver s e et tion nd to 

hich the name "barrensn h s been a plied 



he e ba Ien re c ntil covered "th ve t tion 

con i tin chi fl o 0 u h lue ·rr1es, d1 "' els nu 

az le s. 

he ro ds over the e hil e rough and tee i pl ~ 

es, ut re serviceable for m te s, and not too roueh o 

~ use i+h a light u g , and in all laces on t e more 

im ort nt rou.ds there io space for t o vehicles to pus • 

n of the roads ha e been altered since t~e map ~as made, 

nd t ese changes have been mu e in tbe enlur ement. 

The lover 1 nds ~here the have not been burned or 

cleared for f rmin pur oses ~ e densel covered ith s ruce 

and fir timber of good ro th nd of consider le value, ut 
the higher ridges 
~have f less timb 

1 
nd to a lar e extent a e covered ith 

oulders betleen hiob lie fal en lo s nd second rovth 

scrub, makine al "I ing rand obscuring outcro ~ ery difficult/. 

L C L HY .-I G HY. 

The area ma~ ed an studied in detail consists of 

a ridge of igh land, running in a direction roughl rallel 

to the co st, (see ma ith n intervening rea of 101 1 nd 

bet een it nd the actual shore line. ]urt.er to the north 

tl e rid.ee a pears to iden 1 t t e rea suudied is itsel 

oun ed bra small stream hich o s into Inee sell's ore. 

n the .estern si e the area bounded Todfre r s or Tov e 0 

brook vhich f 11 into Salmon river at the '~.econu. Brid e", 

mentioned in Jr. letcher's repo 
I 

OW CO only kno n 

s nk ri~ e. om here on, lmon River pr oticall .~..or s 
c>-

the boun r the tract hi eh as , tudied i detail, althou h 
1t 

a h st 7 examin tion ~ s made on one or tvo lies for n dit 
1\ is 

io 1 h lf mile tc the outh, nn ~is territor~ A· eluded in 

the m 



~ 

T e e stern oundl i the chore o Chedab,cto ay. 

The portion o the area, hovever, lying betm en the shore line 

and the igneous mass was not studied in such detail as the ig

neous mass itself, and the surrounding strip o contact metamo 

phic sediments. Into the. bay projects Bi y's Head, a point 

ly·ng just northvard of Salmon river entrance, and composed c 

i neous rocks and sandstones together w1th shales. On this 

point occur pits 1 hich ~ere originally opened up for the e -

ploitati oJ o spec la hem tite 1 but they have l 1 o. into de-

cay
1
and no trace o ore can now e ound on the outcrops. In 

eneral the valleys in the area studied are steepsided and she 

the V form from ater erosion rather than the U orm produced 

by ~laciation. In places ~bere the streams cut through the 

slates the sides are comparatively high and steep, altho~ h the 

slates themselves are of soft material. These facts point t 

'Ooat 1 ci 1 ah ot x the s~retimS und valleys, and 

th1s ussum tion 1oulu be borne out by the fact that the streams 

are all o small size, and swift lor~ing .. 

LOC~L ~EOL GY 0 THE DISTRmCT. 

The district map is aivided into t o distinct section~ 

by Salmon river which lows in an almost d e easterly directio~ 

und marks the line of faul bet een ~he lower Uambrian gold 

bearin series on the south, und the Devonian strata on he 

DOrth. The old series is intruded by granite~ , bile the int 

rusive in the Devonian rocks is o diori~e-dolerite, uccordin~ 

to the Report P. 1886, uan.G.:::>. 'l'he urea has been eroded to a 

peneplain ~fter the intrusions of tne later perio / r the gran

i~e ana more basic rock have muc the s~me elevations. 

ulin~ to unG 5 aCi-t"oL ~0 r~ich lcva Zcotia h ee 

s cted, and on ccount o heir com r tively slo r te c 

l thering, t e o tcr o i neou roe- re not cov ea 
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ith ~oil to Ie dep r el it e et 

tion, nd tand out s ill the 1 er 1 n b -

i e armed the sedi ent he e ultin o. ar nee o 

the count is b rren ston ridge covered in 1 ce tree 1 

~ith more ertile 1 nd in the val ,.,he sediments 

ev 
1 

eiug more e sil cted u on b the forces of e the 

in e eno12 h soil to enable cert in amount o rmin 

to e carried on
1
thoug the soil is not 

rmers c n onl extract scanty living 

a d or . 

It ill be een from the map o 

:nr~t.Wi. rich nd the 

dint of' much 

essr • Fletcher 

ribault , that in their opinion reversal of the normal 

order of sequence h s taken lace , the ]iddle Devoni n 1 ing 

et een the Cambrian (f ulted on one side , and the lo er 

evo an hich in turn is overlain uncon orm bly b the ar-

boniferous . To men ion ho ever is p rentl m de of this 

1eversul in the re ort • 1886 , nd perh ps this conclusion 

may e open to doubt, as the app rent dip of the late is 

prob 1 a sl t oleav ge developed strain, ra~her than 

the ori i 1 norm 1 beddin The observ tion le din to 

this opinion 1ill be t ken up under the mocal eolo in 

ove 's Broo . 

he i neous roe· h se identl intruded the sed"men 

s c n be seen rom the 

mixed ith the igneous m s 

ents o sedimentar mater· 1 

t outcro llo . 0 ( hoto ro. 2) 

nd must here~cre be ost Devonian , nd , s~nce it h s een 

reduced to the uni orm level of t e ene.l in, pre terti r • 

rt from these t o cts it ould be rd to est bli h e 

exact time of the intr sion ro field observation alone. 

Ref rence ho ever i be made 1 er to t e time o e t i n 



i c te b t hie ob erv io 

roe L G G Iu . 
n i orta t e tu e o t ... e re t h1ch 0 1 0 

t r..,; noticed , but ich i im ort nt oth eolo l.C 11 

and 0 e ~ da u e , is a 11ne o spri s s sho n on the 

m he e springs re small hallo in the ound hi eh 

rem in full o ter but hich e not ushing pri • 

1be ater it el is good for dri kino urpose , an coo ing 

to local in ormation rem i s un rozen 11 inter . hese 

s rings are s1tuated on the side of a hill , here the ro d 

desce d om th top of the ·ntrusive m s to rd th 

toi o Gu ~boro d re all , e ce t t o , locat d "ithin o e 

m 11 are • The irst of these t o exce tion is it· e 

on another ro d as sho n nd the econd is rked ith u ? 

rk o ho~ that 1ts e et location is daub ful . The hill 

on the sid ~ ich the prings occur , is evidentl com o ed 

o ·ntru ive rock , bile o the other side of the v lle' 

throu h ich the road runs , occur sundstones . 

cts point to the conclusion that t e 

line of contact . 

HE I. C L GE L GY ], T Vl!.."Y' 

ri s occu on a 

D.~. 1 SIDL . 

The brook , hioh iill in uture be c lled ove 

rook , rises to the north est of the area st ied and 11 

stee 1 _rom the intrusi e m· s into a valle . ·ere it 

enters a sm 11 1 ke or ond at the head of hich the''old 

S lmon rivet rod' crosses the broo • he tre m eo ti.ue 

its eo rse passin throu h a ood of mall eci u , 

tre , ( among hich small o toro occurs (Jo ~6 U till it 

reaches the ·unction o a eoond sm 11 brook . elo 'l th 

hich is consider8 1 incre e i 's broo ·u ction o 
I 



vize 1 s into net er s al e , he e a i r. 

outc o occurs. ( ~o 37). T ese t o outc op e ment·on 
/ 

s b i t e onl t o discovered in this rt of th e • 

e in t e third 1 ke the brook under the 
clow...._ 

bri e carr ing the e almon river road . he broo :r: 

this oint h s e hibited no outcro s , ut from here to it 

·unction ith S l~on rive it lo s ove ledge of late 

hich all strike proxim tel 1 . 8 E. nd di stee 1 

south nd re p rent1y arall el in their line of strike 

to the lmon river. 

On oing u the roo ho.1ever to the oint m r ed 

outcro 4 e ind shar 1 olded anticline of vhich the 

limbs a e candstone ith core of hig 1 er p itic 1 te . 

rhe strike of the nticline (photo 7) i ral el o t e 

t i r:e of t e late nd s ndston ith a di p~ro im te-
I 

1 e u 1 to the teepness , and ccording to urn ell ' s 1 I 

th t the larger atures oft e cou re like the m lle 

th" act ould lead to rds the conclusion th t t e di 

0 the oc is not the true di , but is that o the c e 

e develo ed on the limbs o the old b corn ression of 

the str t . not her re son or this as umption is the uct 

t these strikes run lmo t ( i not uit ) ur 11 1 to 

the di ection o t e lt along hich s lmon river une , 

and if the olding nd the ultin took 1 ce t ap ro im-

atel the s e time , hi eh is most roba le , cle Vb. e ould 

be de eloped b these o ces in direction ral el to he 

~ ult hie could quite el o scure the origin 1 t ce 

beddin .. 

bus the re1 tive osition o tre rock p the 

Middle o er De oni s m rke on the , still 

, 



c ... i lr. rh c tion e 

move u til tl c re h R een or e ou ir. re tor et il. 

c om the ri c c r in t~ E lrr.on ri r ro d to .it i .~. 

bou 1CO 

the broo lo JS 

m t 

rou 

oi .. t h e i 

eh r.nel 

hi h 11s o sl tc . ut t the 1 

11s into 1 01'! ....,i 

cd corn r iv 1 

ver es 

no outcro s r vinible ; ut T r S nk • Bri~ 

1 t [ a ond 

and on1 

hort i t ne 1 t1e outh o t broo there o. t 1re 

pit hich er o m r1y opened u or r p it but hie uV 

f Jlon i to dec on account of the 1 ck o v lue o mat-

e ial . he its re n1 hered , ~ , 3 ~ 

:o . 1 hie.. a r all h VP e du or om ot er 

pu oco i en e aJ on ri r t the point c os 

to e abutment o anks • ridre , 't occurs i tb. 

hin crjes , ne hi te Ol1ld e o .. ,_ or , n~ ost o~ t e 

evidc1ce t t a it o c e i d , h d·nap3C red . he sl te. 

at pi .1.""'o . c:.. n t o ·c op 

ee:r: ev lo od h~y met morphi YYI t 01 gh not · 1 r~e ercueh 

u tit·e to reTd r it economic 11~ 1 u 1 e. 

· sties re nore pronouDccd t t n at 2. • c re uJ o;)e re 

n t ce o p · t u1 be iled to disclo 

he loo 1 i it nts int in th t t is so c llod 

n ~ pits i~ eo 1 , th c n r . i in 

f 

bite ou 

t e·r stoves , re uc surprised h t o corn n 1ill un e-

t ke the minine o he mate i 1 ~ 
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~ 1 on 

ult t 
,, " 

1 s lo 
.... 

s 

cvo ian sl .4--c l.he o c llc c r i v r-

1 0 0 t T-n e V "'- ci~ll 

cod 0 ure OCCUl out h 1 il c...lo e C"p n ri '-' 

.her o rjvcr loll et e:n e t ..... p banks o~ the -v in roe: . . 

l.hc .i ge it cl ~ ~ the ri er t a oint 1h re th vi 

ri s for oth b n s
1 

nd a photogr 1 no. 7 sho1 e 
Bet ve n 

o outcro o thi erics . ~th bridee nd t~e sea he riv r 

u fords no od outc o s of roo h 1 t hand ban i p rt -

icular ein lo ith nu.merou omb nts
1
but ne r th cu 

o the r ·ver the 1 nd r d 1 com s hie J nd, to 

the north o th mouth , forms Bi 5py ' H ~d which ill d lt 

ith in the ne t section . n t e outh ide o the river he 

rock elon 0 th in ries , nd re intrud d ranite 

m hich for hi~h ridge not ar b c re t n • 

~h road along th south ban] o the rivJr lo 'J Bp n ~ ' rid o 

scends t e ill nd continv s alon t e ed e o the granite 

s t ome di.t ne a o e tbe,later ' ed e , the rou d 

all too teeny to the river to llov the p s & eo road 

on 1 el groun . 4e erence i 1 em de tot ese roe 1 tor . 

... BOU.JD Y. 
5 

Bj . y ' s He d , t the southe tern corn r of the re , 

i armed b trip o land ·ut ing c t into th 0 et e n 

lmo river d Cook ' cove . The head i~ eo posed in p rt 

i , ru calcite ein , ~n in t 

of s n tones , nd t t~e e ten end o the e d t rocl 1.s 

'le ther a to red ish e r"'"h . 
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1 ers 0 lo er te scatte1ed o er t 

ut he rock s t observed in 1 ce, "" e o t V 

n ot er loculit i-4hin t.o r m ped e ce t o to 

r nk' e. Th ecul hem ti e it re er-

red to in t 1e nnu 1 e ort 0 th Ca dian Geolo ic 1 

urve , in 1886 , rt ere vi ite 
1 

ut the pits had 1 

le in rom disuse n no outcro s of i on ore e e vi i le 

B t een Bi sb ' H d and Gu·sboro itself t, e e ~ 

iments occur s the chief coun rock n tbe land is mo tl 

lo 1 in . he rea as not tudied ·n det il , but 

s ecime s {ere col ected for et ogra_bic ork. 



11. 

cc u t 0 m 11 e cove d d the i "t 

o m n of t e cute o , it a ee deemed iser o i ui-

o t e on the map the osi tion of each cute op . The oc.~s 

h ve been divided b mean o thin sections into ever 1 

eries , an each i s into t p s , each t pe being in turn 

de crib d , nd entioi eing m de o the specia_ . e tures 

of all s ecimen hich o not e actl con or to the t e 

to h"ch they belong . 

hatever t pe the m 

The outcrops .til be as igne to 
+n 

be pertai A 1J.d the cone ion , 

if an , vhich be dra1n rom the exanination ill ollo . 

he first series to e discus ed consists of the 

ollo in ·arious rr.ember 

ype ndstones , 

B , G a ac e , 

c t Slates , 

D, h llites , 

E , hlorite schists. 

he rock,.. h ve all undergone re io 1 metamor h"s 

ue to the oldin of the strata , but in ome types t e 

schi to si t~T so eve oped i rought out more s ron 1 t n 

i ot ers . Te r the outh of ove 's roe nd ot ar ro 

outc op - 0 . 6 occurs con lomerate bed , tilted t the e 

bgle .... e other e nd mu.de up o p bl s a out 1 inch lt , 
• 

to ~ inch in diarre er , se in m tri of red cl the e 

bles eing dr n out e and t e ole rock ving 

the peuramce o a contine t 1 de o it . 
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e os t 11, &Jt.., G' 

37, 38, 4~, ~-~. 

Ttis t e consists o~ mic ceous cl tones, hie 

erh a be called ~u rtzite , on ccount tl e n t mo -

hi m to 1 ic the~ h ve been subjec~ed , Tees ndsto4e , 

{ vith slight V ri tions, r faun in some ten thin sections 

and reo the ~ollo~ing ener 1 composition. u rt gr in , 

of n ver e diameter of .2 mm. , ejther rounded, su- ngul r , 

or anpular, re distri uted in v r in amount but fair1 u -
• 1'( 
1 o~ ~ rouph the hole slide. he rains t emse1ves ho 

stru.in shado~s. Feld pars occur in sm 11 amountsR sholin 

the t inning striae o 1 gioclase, but not in suf icient 

qu nt1 or the rock to be n ed a .~.he m tri 

is to a great ext nt sericitic, eo t in in a the s me time 

s me eh ite and some other g ain t proba 1 chief1 derived 

rom o igi a1 fe1d p thic gr in . Small c t Je 0 tour-

u.1"ne a ear' r~rel se ttered through the slide, sometime 

a fe s one er tal ·n slide, and mall u ntitie o 

magnet te hich is lterin to hem tite and limonite. 

nttmber of r gments hich ave the a ne ranee eit1er of 

indu ted ola • or of tuff ceou m teri 1, b t e o indet-

erm·nable eh r cter appe r lso in the section. Dc;..rk segre -

ations ;ith feldspar eno sts, occur w ich re evi entl 

derive om the i neous ro k. 

,.0 .. 23. ic 1 sandstone. (Se oto ). ngul r 

nd sub-an ul qu rtz gr ins 3 mm~ di m ter re bound to 

get her a sericitio nd chlorit c atri . Cr t ls o 

muscovite c n e i tineuishe , nd gr in corn o ed of 

te~· econd-r mineral deri ed originally rom r ins o eld 

ar nd rock m teri 1 ot er th n u rtz. ourm l"ne occur 

in th 
j 

lide. hand s eci en i lir. t colored fi e 
rock re inr ·t ~ ckly r c ure. 
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utero ~o . 4 is o culi r ri t d t rt 'l c i 

1 ele i t.e hoto 4 , 4c, nd 4b; 4 nd 4 

ing imil r , but 4b i a 1 c gr hitic h le . In 4 b i t 

pec o musco ite ave been develo ed ich p e in t e 

and s eci en . 

In the thin section er tals o muscovite become 

rominent in t e lide , nd sho much str ining and t ristin , 

ith decem osition rims in part . ericite i more abundant 

sa second r product than in the type , nd i the ch·ef 

oomponent o_ the matrix . 

~o . 11 . he rock is ver like the t pe slide cut 

1 giocl e eldspar p ears. The m tii is chie J econd-

r chlor1te and sericite ith a u ntit of m netite g in 

cattered through the slid~and fragments of ine texture 

·gneous rock re abundant . 

o . 2 • his differs rom the t in the act th t 

•t cont in little cement . ~ gnetite occurs sho rin dend-

~itic tructu 
I 

d OCCu.Sional 11 er st 1 o ... zirco d 

ti ite . 

o . 36 . is again lilre the t pe but the matri is 

st ined red ,om hematite 1 ich is altered from magnet·te 

scatt r d +hrough t e lide, the s~me tuff ceous terial 

s in the t e secti nd ull the grains sho 
I 

h do· 

due t train 

ro . 37 i like ]o . 4 in tbe h nd specim n d like 

.o . 36 in .e thin section . •eldspar rains occur and tour 

· li e , nd al~o sm 11 qu nt1ties o 

appe r like e i ote . 

minute ag egate .hich 

~o . 40 . The uartz rains a o in great mount n 

the s rain hn. 

r in o el 
not·c le 

od ced tri tion hich e em le tho e i 

rm l"ne leo a e .d 1. 0 ... i 



.... 0 . ±t:.J. hi c e i t e1 0 i H 

ua tz co ose 70v o the e , he 1 r 

n of t e ave e diam ter , o ether it e i 0 

fel ~ ar , nd some m 11 fl e of muscovite ; e ra ent 

o the s.cond r eg te d rived from feld p thic gr in 

up e r together ith m gnetite , hematite , nd some f ents 

o t e s me tuf aceous material m ntioned reviously , 

n the hand s eci en the rock · s like ]o ~ 11 ut red-e i 

color . 

to . 38. In the hand s ecimen thi rock i lmost 

i disti ishE 1 rom No . 37 ... o sl i de , ho~ever , as m de . 

.c o . . 3 9 . l~ o slide 1 s made of t h rock ut the 

h d s ecimen sho s ver coarse sandsto e or fine - r inc 

con ... lome ate . The rock is reddish in calor n hard nd 

corn et in texture . The 
t 

r ins of qu r~ , hich are cle 

and 

inch · 

in colcr , vary from bout l/16th to / th of n 

diamet nd inclusion 
I 

of sub ta ces not determin 

able in t e hand ecimen are oattered hrou-h the roe • 

T e B. R Y r C :ros 10 , l • 25, ~6 . 

ro. 10. Ty ic 1 r y acke~ sho s matrix corn osed 

chie 1 of c 1orite or sericite or both , t rough hich ar 

di tr uted sm 11 n ular and u - n ul r gr ins o~ ~u rtL of 

uniform size 05 mm. m erh ps 30; o~ tre li e , 

together ith sm 11 rains of L netite h"ch re lt ri.L to 

hematite , nd in some c ses to limonite . ra .ents o tu 

faceous terial a in occur ith those of the i deter in ble 

su t nee lread mentione un er t e , rob bl cme 

decom sition ro~uct such as k olin . 11 the r i ... _s :r:d 

r get nhov li ent . 
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-·C • 1~. his di er ro . 1() ic i 

a e t pe in t e et t at rr.o1e c orite i the 

m tri 
' 

tl gr i s c..L u rt re more ul r nd 1imcnite 

occ 0 in creater mount . resh CTiSt 1o 0 1 iocl e 

felds r occur , \Ti h rea er met .tv of tle indete mi ble 

sub tance before entioned , ana calcite .occurs in 

ities ·D t e cundm s • 

11 uant-

~o . 25. The hands ecimen is almost identic 11 

the s me s o . 10 . The 

iocl se felds ar a e rs . 

t ix is sericitic and resh 1 g

The material mentioned before 

as indetermin bl / - n in t 1 case be determined s gr ns 

of orthocl se eting to kaolin . One or t o in o e i -

ote a ... a tourmaline nn ith m gnetite , ome ematite n 
Ol:.C..CJl'" 

c lorite . Fr erne of the igneou rook rhich , 0 ever , 
r- in 

are not e 1 defined nor in large amount 1\ .e roe of the 

cont et t e . 

~o . 6. The matrix i more ohloritic than To ~5 . 

the r ins o~ qu 1tz are s aller , nd of mote uniform eh ract 

nd esh grains of uscovite ap e r in long needle sh ped fo 

e me ne d1e-like orms nd a 

little hem tite . One o t o r ins o epi ote oar and 

iece of the 1 ss igneous rook as in o . 17 . 

e c. ~L_T • - To. 13 nd 16. 

o . 13 sho s an rgi1laceous m t i composi g 1-

most uhe entire sli e nd ·er~ strong1 im re nuted 1ith 

iron . Through this tri are sc~ttere ninut rt i ~s 

hich re ver evenly ist i ute . G ins of un ltered 

netite also mccur se ttered th ou t e slide in model t 

motnt . 

~o . 16, differs from o . 13 in t t t e tz 

e ins e a er , t e iron tuin i not o 1ominen , an 
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1 o t sea · t n o di tin is d . e 

men i d re d·s:g. roe o ine e t re ith v·ins o 

d r reen chlori e i h qu rtz nd pecul r ran runnin 

0 
..... 
lv. 

e 

The c roe s 

late o. ccoun of 

LIT~S .- os . 1 , 4 , cl 5. 

ve een different· ted rom he 

vin the ntri compo ed of chlo it 

rather than of rgill c o s ma eri 1 . The thin ection ho 

o.tri consisti of chlo ....... 
lue , nd cont i in small n 1lur 

r ins of ~uurt~ 

~ 4, of t e slide . 

ich sbo strain shade s a d m e u. out 

gne ite al o occurs lterin to hem tite, 

nd in some instances the hematite me;;;. ave een .... or ed 

irec 1 a secondar alteration roduct of t e ~errom ne -

i iner ls . Tourm line er stal occur nd some ri e . 

The se isto e tructure o these rocks i ell developed 

occurs in ove ' photo ra h Ro . 8 , 

hile a micropbotog aph of t e ph llite i~ lso given . m o 

ind of rock ap ear in tb s outcrop . Firstly , a sandstone 

the same as ..... o . 4b , and second , a h:Yllite r jch in the hand 

s ecimen p e s rather like slate. he thin ection sho~s 

a ericitic and partiall argill ceous matri through hich e 

scattered small quartz gr ains hich compose about 201 of the 

l ide , together vith small grains of magnetite and a little 

muscovite . The schistosit of the r ock is a rent . 
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1. th o tc o is e te :1 

v riou. irec ion , b ei nd vei let e tite. e 

ection i~ uuh i e the t e b t o e c r t ls of CO ite 

rer uc str ine n rt: 11 1 ered to e icite occur , 

toget e ith rm li~e c stals in moder te u ntitie d 

some yrite 

Io . 4b . This rock orms the centre rt o t e 

anticlin 1 fold t outcro ro . 4 . he sh les in thi out o 

are hie 1 r hitic , due to the metam r hie e feet u o~ t e 

bitumi ous constituents. he thin section i ver- muc li e 

~o e~ce~t th t the m rix is lmost n irel · c ose 

r i e nd i pene rated b m 11 veinlets of r ~ula qu t~ 

nd cericite. 

Type l • C ·o ITE CHic:- ._: To. nd 6. 

1 o. 2 , (.... oto · ) hi in the and specimen o 1 

rk green oft rock ith ell rked cle r e!t The t in 

section ho sa tri lmost entirely com.osed of chlorite d 

se icite , occuring as n intimate miAture of fr~gment 1 ich ar 

dr n out st i ed .d t isted . In thi atri occur m 1 

r ins of qu rtz of n angula eh r cter , together vith ir. 

o magnetite alte ing to ematite , epi ote rains , 11 tour-

line c wstal ' nd in 11 so gments oi indeter in ble 

terial , roba 1 a decom 0 itio roduct uc s ao ir. . 

he schi tose structure is so ell de·elo e t it c n 

.. een in 1e li e ri thout the id of micro eo e . 

To . 6. The thin sec ions ovs m t i# o se icite 

and chlorite ormin~ almosv t_c e~tire lie i~ 'ic_ 

of mu covite e truch straine c n e di tin ui e . The 

oc is v r uch llk .o . ~ ut t e schi tosit io ot o 

1 lll eve o e . .he r in o~ .u rt~ v in size r 

[) 0 .1 n eo rise some ~:..0 1 ..J or le~s o t e li 
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Tlj.is is muc e s me pro ortion h·ch is fou d in o . 2 

Grains m de u~ of decom ositi 1 oducts o. t f eldspar 

occur ith g ain~ of magnetite , fra ments of tuf aceous 

at ia1 nd otherQ fhic are indetermina le • 

. EP I'Su rr.. IG T .... 0 uc) J oc s 
• • • .. • • • 11 • • • • • • • • • • • • • • 

The igneous rock , thouch showing some slitht v r

iations in different slides , is all of much the scme general 

composition , but shova differenti tion in various direction , 

the small differences in each slide being noted. 

Ty e IGIJEOUS . I os . 8 , 28 , 7 , 14 , 15 , 19 , 26 , 

29 , 30 , 32 , 3 , 35 , 41 . 

The rock is vola ic o_ b sic composition having 

both ~eldspars: - 1 gioc1 se (1 bradorite) s its chief 

miner 1 , 1ith some ortboclase . The ferromagnesium .. i e '""'1 

re it er entirel ltere to i on and other secondar 

educt , s in o . 15 , or are altered to b ite-like 

materi~l 1hile still etainin t eir er stal outline , s in 

To . 14 , o gain em in airly resh , s in !o . 8 . re as 

of secondary pioducts ~uggostin olivine ap ear, hie c n 

onl be so described because cf their sha~e and u ociatio , 

au the actual materi 1 has been altered to secondar aggreg 

ate of chlorite , calcite , etc . I .serpentine , o eve , 

rentl as een formed. Ve icles occu tlrou~h e 

ook 1 ·eh e fille sometimes ith chlorite , so etimes it 

e ·aote , or gain ith ~econdar c lci e an quu tz. he 

d i basic structu e of the rock i ell lo~n es eciall 

the CO e section 
1
a d in m n liues the t eh tic t ucture 

is also ell evelo ed . The fel p r ull ho good er st 1 

line bou ~ ies in ic tin t e·r develo· ent before t e ~er -

0 esium iner ls , rob ly ue to ~u.ers tur tion o 



a 1 0 e ct·c eo ' b e t ic eri 

ollo ed b ~t t of su fusion rd ·ud e con ol· t·o • 

e i o in the sli e eit r eti e or ec 

he tite,. the ob ilit being th t both occ to a cert · 

extent . Ho e r , t e un nee o · em~tite in t e g ound-

m s , und the uot t t ome o t e te ed f r o-ma ~e iu 

mine als re eh n-e to ed hem ite in t e centre , atber 

oint to the co clu~ · that the iron is he tite ather 

th m gne ;te , nd this vie i strengthened ~ t e fact 

that n ne of the r ins show the er ~>tal ha e of e 6 igi 

m !'l'neti e , he s cul hem ·i e its o ned u on 
s 

'sEe d in con·uction it e s me roe / lso su or .. 
t ·s ide . There ore , in def ult o better reo 

1 
e i 

"11 e con idereu in thi s ecul ite nd re 

hem tite . T e rock o ld be c lled on olivine b 1 0 i 

urel~ mineralo ic 1 coruosition , but 11 he minerals are 

so much lte e th t e ase more u on tle t uctu eJ 

such as ., ri t ill be .... u er ougl ot o defini c 

intermedi te com o iti n b t1een the olivi e 

roxe e n e ites , the b alt~ , nd mi~ t ben med in 

either grou , t c o o tio~ of elds ten in 

to lace it "th t e andesite . On t e othe hand, the 

ic s ructure , d the b icit of t e felds , t 

et he ith the f et that the f esh rrom nesium i er~l 

hich do apnear are oxene , ould 1 ce th rock in tPe 
,•. 

b lt oup . he n me hich eems best to ~ 1 to n 

desc ibe the roe , kin~ into consider io1 e structu e 

the iner 1 com~coition , L the proportions o t con t·t .... 

t · a or ~ritic olivine b s lt . uen s , 1s p 



-"" -

8. ( 0 0 . ) T .. c r 1 t 
i n u rock , e lin of iror: , c lcite , 

abou"- .. i e· • 1ird , t e e idote nd c lcite i 

m e i neou ck consl ts of 1 r hence w t oi fel r 

1 b ado ·te) 1 i in a ou dm s corn se o~ maller 

felds r , au ·te , n i on . ~ e u ite still sho1s i 

i te1 erence c lors , u is e iA in to 1 rover to a e 

ates of second ro ucts , nd this sli e to ether Jith 8 

u e the onl~ t o in rhich o igin 1 er st ls give n1 evi ence 

of t e ori in of these .roducts . L r e a ea lso occur 

uite · fferent in a~pe r nee fro the augite , n the e 

appe r to e deri ed from olivine. he iron sho e ut-

iful endritic g 01th , and c v·ties occur .illed someti e 

ith c lcite ulone , ometimes b c lcite , pidote und 

seco dar uurtz . 

lo . 8 . Thi ~action ho s eo ser structure 

than the gre ter nu ber of th s ecimens . rock i o 

ver much the t pie 1 com osition , ut the henoc ts o 
can 

ugite re ~ esh n ~ e defini tel ·dentified . h iro 

occurs s specul r em tite ltering to the red o id 

l ir onite . One or t1o fr gment of tu.f ceou m teri 1 

~ pear . 

nd o 

To . 7 ~ is rock cont ins oth feld ar$1 ·ng in 

a groundmas~ of smaller er st ls of feldspar , nd a ~ s o 

i ron oxide . m gdules occur illed ith secondar chlorite 

nd epidote . his rock shows di ferenti tion to1 rd n olivi 

f ee s lt or andes·te; no olivin is seen in tle lid . 

n fr ment of s ndstone like ~o . 23 is inclu ed in igneou 
I 

ock . 



......... 1-

J,. . 1 . hOvO ... e ock l i h 1., ic 1 .; 

i be n 8 cimen fi e com et 0 0 

r ish UI le co1o li 11 t 0 r ic 1 

can be distin uis ed ith e un ·aed e e I th 1" e , 

henoc rsts occu hie sho'V the st i te-liJre teri 1 r 1 

to e a second alter tion of tre e ro- a.gne iu .. i er s 

in v ic mic -1i e su st nee r dominate , o~sibl ~ bCie 

0 hydro-m· ca
7 

ome h t,thoueh not exactl ,li e e ci e. 

h m·ner 1 lthough dis 1 in c racter·stics most e rl 

al ied to those of astite,~ o s · ~terference colors ich '"'IS 

too high or true stite. 

his · 1most the s me s o. 14 but t e 

ground aC!o is ver he vi1y c rr;ed i th iron, .. ~ing t e s1i e 

appear lmost bl ck under one nicol, Some o the p1enoc ts 

a ear s before to e ltered to the b stite-li e materi 1~ 

bile other re altered to chlorite. In t e astite-lir 

phenoc s~s c lcipe often re omin tes over the mic conte t , 

and oints to the derivation 
i,W!L mi eral r tber 

__..... 

than f ore the olivi e. 

o . 19. The thin ection dif.ers f the t., e ' in 

that t·he b~stite-like ag regate~ are ntin ' 
ut t e s al 

gr ins of the ggregate erived from oli?·ne e resent. 

ro . 6a. hi oc is sl ost e ctly t e a 

o . 14. he felds rs occur s usu 1 t 0 ene o..tion a d 

can be determine as l br'dorite. In t c baC!tite li e 
e ocr .... 

st , c cite is more redo ina c in the econd·r alt r ior. 

pro uct . 



ho r er t 1 1 r - to 

serioit 1 ine in trix o oh orite. "'- e hol cct·o 0 

lle li nment d is di erent o an., of tre ot ect-

ion . 11 t .. e oth ~ inerals eem ntinr exce~t fe c 

t ls of e i ote to ether iith some ecul r he tite ltcrin 

to tbe red o ide . In the ha d specimen the rock is ver li e 

o . 2 , vin t e same re n colo ~n cle va e , but rric oAco 

ic eotions sho t is rock to be o eou o i i , hilst . .. 

is a sediment rock . 

~o . 30. ( ... hoto J Thi ection s o s felds 

n size but not decem osed to n reat extent . 1he 1 r e 

henocrrsts re a ) rentl lacing . Large r ins of i on ore 

occur , ho1in red st ins in the centre surroun ed b 1 e 

bl ck calor iven byte mas~ive ore ut 
/ 

n lterin on the 

edges to ed hematite nd thus ivin ver good ro f th t t e 

iron i ecular he ti e Vesicle ap e r in thi slide 

shoving be uti ul c loritic fillin om eing filled ti 11 

b second r quartz a ell s ~ chlorit . he trach tic 

t uc ure is ell evelo ed. 

~o . 32 i~ the s me s ~ ~~ 14. Sorne p e oc 

o~ 0 thocl ea pear , T.ith 1 eicc e in tvo c er ion 1-

t red vith the develo uent of cricite. in of ti 

li e re~ te are present/ butt ea e eri e om the olivi!i 

are ~antin . Ve icles like those in o . 30 c n 1 o be een . 

To . 33. T e lide sho s eo rse te-ture li e .o . 

8 n the di b sic structure is es eci 11 .,,ell develo e- . 

con ider ble moult of c lcite n e idote s een develo d 

a second r ro uct . Some o t e roxene er t 1 

ltered o c lci e . re ates of epi ote nd calci e 

u d· c lo i·e in t e interstiti 1 ace ho 1 e 

j 
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o. 5. he t i~ sectio ho~s eo roe t uct re. 10 1 re 

phenocr"sts of feld a 

er t ls is larger th n 

olivine are re ent but 

occur , ' 
usual. 

bo e 
no· (\ om 

but the Sl.i.ie c 

he alter tion 

the :pyroxene. 

the s ller 

roducts o the 

Gra)ns of i on 

appe r in con iderable amount giving red o ide and limonite 

as ulter tion product • and some chlorite is found in the groun 

mas • 

.o . 41 . BH. This rock come rom i 's Heud . 

nd in the nd s ecimen is like ro. 14 , though in this cu e 

enetrated b veins o o lcite . he sli e also ho s rock 

omething like Eo . 14 . Large phenocrysts of feld par are , 

he erer , vanting , nd the rock is de or the most art o an 

ag reg te o.. sm 11 eldspar er st ls . The same second r a ere 

te occur in thi rock lso , the gr in having the pe nee 

o tho~e derived from the -ro ene r ther than tho e derived 

:f om the olivine The veins hicb can be seen in the oak . 

are reproduced as v inlet on a sm 11 cale in t slide , nd 

re illed vit econ ary c lcite , nd qu rtz, ile ome cal-

cit is re ent and iron 1s scattered through the slide i 

small grains 

IE 111. C 

hese contacts , s ill be s en 1rom the slidec , ho no sh 

1ne of de inition in the microscopic ex min tion, he 

rocks occuri mi ed together ithout anr de inite boun~-~v·~ ~ 

l he ield ho ve , the igneou m (:'! stand out in bol 

relief from the ediment nd t e cant et cane ilr be ee 

ve~ little eo t et effects re to be oted in these sli e • 

thi i rob b ue to the et that t e igneou m s 

o vol nic t e , coolin quickly befor cent et he ome a d 

l. e to develo . 



/'", .... 
et e e _.., . e i i . t 

0 
0 ee e i e t .. c 

tu ceou c o i tion _ile 
I 

e • ee s di en 00 0 1 

oh r er . 

rpe 

l.os . 9 , a, 21, 2 , 27, 31, 31 

o 9. ...he slide o~ a c n et et een t e in 

rook and ine- rained roe of th t p l·ke o. • 

The igneous r ok is o phyrit1c nd 8 

like ... o . 15 in rt , bile ot r rts 0 1 ss de i r 

0 mass al o t like o . 17. m 11 ents derived f o oli · 

~ppe r i the tri , ut are not 1 r e in i 1 e . d e eco u-

osed . long t e cont et e ar ted out ich i 

- in to he ti e, ~nd othe s h ve e tl segre ted 

enclosi ome uartz r ins 11 ve ic e occ r h·c 

een ille b T . econd rr chlo ite , nd rti 1es o tuf re 

se ttered through the whole sectio 
he hole l·de 0 s 

great dif erences in the v ious c nstitue t cc ~ sin it . 

r o. 21 his section a roe e iden 1 n ... 

stone , i th aements o igneou m tter li 
that seen i _o 17 

./ 
m~xe ith it he eotio~ , o1ever , doe not 0 uc o- eo 

rook , nd for a connectin link in erie~ be ee t e e 

those con ainin tuff ceous m teri 1 , nd t e i n ous s 

ro . 48 Thi is on t e contact bet een the i neou 

roe nd the nd~tone 
he i neous roe is corn osed o ld-

spar , rt· 11 decot osed ut j 1 ces o1ing el e in 

ound ies , b~ve o t inning 
d zon 1 ro1 h roun t e e e 

( h to) . Seco dar ro uct occur in m 11 ount , d 

grcun it elf i corn o ed o n 



econ r 0 t e 0 t rt , ith 0 chlorite 

lcite. sediment r tion o ... t e i e i CO 0 d 

0 ub- n ul r gments 0 uo.rtz d eldsp r ); i 

in tri cont ining ericite , chlo i e , tou m line c 7 -

tal , econd quartz , e idote nd c lcite . h bou 

arie betveen the i neous and the edi ent r roe re i: 

1 sh r 1 de ined , but in 0 e c es the q artz rains sec .. 

0 i dent the e1 a nd the igneous roe • ioh oints 

to t e et th the s ndstone a m· xed it the igenou 

m te i 1 lle the 1 tte v s s ill oft . e v rious 

agments o igneou mat e i 1 so ere t di e e_ti~tio 

• • c 7 This section ho s a e o cant et in 

h1ch the igneous art redominates , his ortion bein on 

t e hole 1i e lo . 14 , but in ho·ing v i tion in the 

mount of iron ·n t e roundma ~ e ediment r rt ·o 

is o t e corn o ition s o n in To 1 e ctu 1 con et 

sho1s s1i ht evidences of cont et ction in that serioi e 

is o1e pro inentl develo ed , u thi e 'eot on1 e tend 

and om to . 3 mm ide . Tei lets of second r 
over 

u t~ tra er e the sedime t r or ion o t e Pliue . 

o . 31 . he thin section eei s to be divid d i to t ree 

distincv a rts. Fir tl~ t e i neou~ porion h·cb ho 

u 1 ent o h ritic e t re hibiti g consi 

le dif~erentiation 

rock like lo . 1 

Text aJ ear a ine ~r i c se im +_ 

e from i neous gme t 

a mi ture of q a tz ins , ld ar en-occu 

ocr ts , olivine . s ecul rite , e tite , n c lo ite 

ment all ixe 



1 . m ... e . eo ·cc i t i i i 

r onde t e edi e t onl s o i all oun 
ce , 

he i ne us per ion b in e hibi gre t di~.erenti tion 

oth in th eo r e e s of t e cry t 1 nd i he mount 

of iron in e gro 

and i i e t e rock she 

imentar is li e o. 2 

It i porph ritic in ext e 

in hoto ;o. 2 , hile the e ~ 

he cent et is of the usual t e , 

the · o rock 

fragment • 

eing mi ed one ith the oth 

hlorite nd secondar qu rtz 

fragment ihich see to e an € re ate o 

he iro ho s beauti ul den itic ro th . 

in sm 11 

pea , o. 0 

eoond r inera1. 

~Y e B. L s~Y C rT CT llos 17 n 20. 

T ese t1o section re ver- much like each other , ut 

di er rom the or n r t e of contact s eoimen in h t 

he sh a gl a , igneous . h se in t do. a or ~ritic. 

l:-r0 • 17 S 0 8 devit ified las ich h s a parentl 

under one the s me action va our d se 

develo:pment o ericite 1 as av he or hyr:Y 

it t e 

ecim 

1 occur in close eo tact it 

1 o t identical it .0 13 , d t.e 

se iment r.. roe 

ole sJide is i il-

r1 iebl i regnated ith re o i e o ire ith i t 

tr ces o imonite p e ring in p1 ces . 

io ~ell ho n in t e roe , nd t e edi 

n ouv iece ivin e p e r nee o 

i t he rock 'l in mo ion . 

...he lo tructure 

in long 

ed 

:o . t:.O: Thio rock thou h like ""o . 171 i 
et o i nl 

chur ed it i on . The sll e she s the me devi ri 

1 s , c rr~in numerou g in. of u~rtz d aving r 

menta o tu ceou m terial 1 i enclosed i i . e 

me evelo ent of sericite e r a 10 n 1n ~o . 17 nd 

t e lo ructu e . occur eo o e en 



e e 0 ici J 1 c r ec 1 r 

e tite e r to V egr out , d r 1 e i 

th re 0 i.de. 

he contact t oug f one ner 1 ... e , V z J 

ti te mi tu re 0 edimen ar n i neou mat r or 

eriel:.) 1hic ra ge ro cont 1ning ver li t1e 

igneo to y es 0 roe in icb t e i neous e i 1 

predomin te to 1 r e e te t . e di erenti ion o h 

riou igneou r rnents i s n le 1ide indic cc- ei 

u ceou ori in , nd t e adffiixture of t e e fra ent 

the sedirnentP poi t 
.,. 

to conterr.or neous de osition. 
" 

CE I lV. 

lides • ' D, , G , H , 

.~. e e ecimcn · ere t ~ n from t e r nit intr sive 

outh o lmon i 7 er , nd ho~ a re ul r sequence in t e 

ranul tion of the rock s t e co tact is proache • <:"'1ide 

• ho¥s an acid r nite of r ther coarse texture. he corn-

osit"on is u rtz , orthoclase elds ar , a little pl ~iocl e , 

and muscovite , toget.er ith acces or and zircon..., 

.aecondar chloritic ag reg tes , sericite nd limo ite h in 

' ( een J.."ormed in the interstices of th gr i e-t. The roe 

\ 

e n ubjected 0 reat train , nd the in er 1 11 she 

str in ado s t alt ough ranul tion ot ta en plac in 

tl e s ecimen to ny 1 rge e te 

e-lides C nd exhibit t an i ion st er th 

gr ni e i C! ill recop iz le , ut r 0 t e li e ar 0 

ranul te th ou d e impo ible to "dentlfl e 

roe~ ..l 0 slides m de u only of uch m"' cri 1. lide 

ho s be ittle tetr dra nd oct h dr 0 ori in 1 



gnetite hich is altering t the edees to e m ite 

e s m lide 0 mo t eauti ul ic osco ic oldin a d 

ulting in the felds ar crystal as een in th ho o 

The hand pecimen H as t en rom an outcrop 

on the northern ide of Salmon Ri·er c ose to th cent et, 

but does not s o ~ the maximu e feet 0 r nulation; the 

:pl n tion :probabl ein that this -portion of the as as 

in so a rotec ed rom the most intense stresses. 

Slides D, ' nd F, sho a further ta e i t e .;.:., 

proces , 1nAre the rains hioh re le t re smaller in oiz , 

nd the 

form larg 

hich are completely granulated 

roportion o the slide 

Slides and K taken from the ed e of Salmon River 

on t e north side, exhibit the 1 t stage in the p cess, 

here the ock h s been e tirel g anul ted. The s ecim n 

are t en from the fault contact and r 0 lated s o 

b · dete minable b thems lves, ut studied in conjunction 

th the other lides the a n be ole rl tracea. act to t 

a ite sho n in B 

he iscus~io o t cent at il be taken u 

in art 111. 



1 

~I .1. c ;.. V t.J.j.. .I., 

CO ~i the fiel rel ti n i c e 

eou ock to the· e t e i e t t en i cti 

ri th the etrogr ie eh r cter o the s ua t t o ~1-

torn ti e .heories of the cri ·in o the · eou rock. 

Fir tl t e ma a be a flo o 1 va om 

olo no hich h cured out · s str over the dj ent 

sediment hile in course of eo ition, o that he ig1e u 

roe s bee interbedded ith them. 

his th or is u o b the ... o11o.1in cts. 

I t e ield the h s a lo g t 

rea n uestion fo1min he outh { r~ e ·ru ion o a 

hich i in all ome 6 miles long nd one ile ide in it~ 

ide t rt . .1.he rock in t e h nd spec1me i 0 ver 

ine raine textur • he li es sho the tracb tic t uct-

ures nd ve icul r te ture o n e usiv I 
bile the 

1 s y roundmas en in ome oft ~e lidcs 1 na t e druting 

out the variou constituents 1 o indic te u f ce lo 

e second ie1 o t eo se is h t he ass i 

0 took li~e oh 
c It in 

1\ n ition 

acter nd int uded t . 

the t· c ~tic struotu e n ve ic 

ur ould stil be os i le
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nd the 1 ck of evi~ence o 

C Oiltuct i th t e OVerl ring 0 U .Ld I:i. in 

te t-

ol .. 

hi neo r ther th n that of n effusive flo It is 

o cour po ible tat a actu 1 con et bet1ee the i neous 

m s nd the under ing ediments occur but -0 1 0 

·1 the ield could evidence o uc a cant et be ou d. 

e d of the m ho in t 8 v iou lides 

i t me n th t sev r 1 o tflo s of var in eo 

bee r 
I 



e e r n r.: out 1o r n olc nic ec . 

he 1 c of e ide c o tion o t e 

m in the ie1d,I ul ·n i i erent ut lo{ o 

1 th r indica s th t he i c o co~e ~ection merel 

01 1oc 1 v i tion in the s igneou 

i t1 of a per e t1 u ifo m c aracter in i s ie1 

ocourance nd no in ic tiono o n different strea 1 va 

occu . i 
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n the ed o the i eou s t outc o 

~o. 9 a er inclusion· of ediment in t e i neous rock 

she n in the hoto. o. 12, nd the line of s. rin s lon 

he c nt et indicutesfru t1ve ction nd coul 

e 1 ined b uhe the ry o an eru tjve 

e more e il 

n n e u ive 

lo • he more coar ely or st lline tr cture i ited 

in • 28 nd 33, ta en f om the ortion of the m s mo e 

remote rom t e cant et mi ht be e lained e i o e 

the or s t e oth rf' 01 be round th t the interi t 

of the mas~ ~o ld n t 1 y CO ore lo lJ t n th ed e 

nd thu) en le the c t lP to orm ore eo lete ;or 

·he sectio· mi ht e ib·t mer lu loo 1 di fe er.t1 ion o 

the e m • he ro d m e hj it d in ~o e 

0 t lide coul be e i y ex 1 ined i e a 

took s the 
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eci ens ere t en om he eo t et o t e 

in 

i neou oc nd the e imer 1 
re e o me ould v be .. 

quickl chilled. 
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n se r tl:er 

uot ultin f om he ctio o cold ter u o t e 
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1 

n t t r 
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o ~rolon ed c ion ic ld 

n ef us ve lo ich 
ore li el to occur in h 

s n effu. i e lo inte edd d ith t e ed"men~ o e ·innic 

ion onld be ected t at the m · h d cen su ·ect d to he 

me procesf'e o old in the a· cent edim nt The m s 

unael theoe circums ance ho ld o evidenc s o 0 

! none of hich o ever ap e r. on the ot r h nd 

th a i a stock, it oul 
()/ 

0 •• "1 bod o solid nd 

re ist nt m terial rel ti o hich tbe so ter sedimen 

mi t e 1 ave bee olde nd a· to ed ithout n m te i~l 

e feet upon the ig eou roe itself. 

_he r t i1 il rjt ich th slide t n 0 
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Bigb 's e db r to th other ectio t 0 t i neous 

m in s r 
d the pos i "lit , or ther 
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ill 

that the i neou m teri 1 ound in Bi b 's He d once co nee -

ed in some a ith t m a tudied. Tle · nocus rook on 

Bigb 's Head might eit1er h e or d rt of the me ou flo 

ana ave been sep r ted erosion , or it m have bee 

no her r tive took ro he a e p rent m 

or again ·t mig t have een continu tion o the sa~e took 

it out ~ny point of ep r tion. hi t i d vie eem 0 

he ield el tion o be the o t p ob le. b IO n 

ill be seen mic otogr h lo u i 

's I e nd · the he ·t elf h d ee1 eo o ed o 

not ock li e m s it uld. 0 t a le have a r 

a r e m 11 ill. I o 1cver, 1 t me el n 

rt o the s e m s s th 
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e a ... rently uni 

lo ro t e ce re to t e ed e ould c ec... i no eo 
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J.he no t li el 1utlo e t t r. 
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ous m te i 1. e u e ~~ t o~ the 
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1 0 e .. ove e ...... e ed. 

sul 0 i .:.t .e t 0 l c 
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lo io . e ctu 1 .. a...oc .4-

er I 



c 

- ~v~l tc- ere c LQ to 't 

to.L . 

.i..J.. E!e cL i.~ ve , } ( t 
.... 

'be 
..t.. 

"' 
( . ,$ ... ....., 

..., 
I 

u 

t \;.; e ... c. [c;...,CU R ..L 

1i rom a studt.l .... th outc 0 r i e p . j n of 
.... 

dim nt in t i f! 1 re ic- 1 t i po 0 

orm n id 0 t ori i r 1 tion i in hie t 
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to et 't t 
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lid C" t k n om the r nite. c c no 

conclusiv u uvor thi vi c n t cth 
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h nd, the esent s n .&.. l id r 

jn Devoni n tim s' ut .1ro tne in et 0 ID in 

the cl id s t y 'I er r cou 1 •i:r:t d t ueri 

0 din hie in 0 t e Dev ni i ... t r 

e: . re, 0 i lon n u tb t -4--0 

i r nd rni t e t r 1 0 t e 

t c Jve , i ~eo i 0 i le 0 y. 
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~1e tu j c ou t 1 c i a n t r. 

h V n ·ecte h ·he se 0 s er i 

nJ. ve been incor o ted ith · o 0 it d. 

mh e iments t emsel es ve 

i ent l de 0" i J s n ino os il"' 

and in ome c s 1 n remains 

he 0 m ti n in rli dis rict 

c ~ o nov rt ~arm· tion mention d 

the o r nee o Co 

t c 1 e n ound in 

0u a. 

m -- po si 1 t 

Dr. mi in Vol. JJ 

o t e Teo o ic 1 oc i vY o erica. or i correl .... t·o--

A no proo and he rope ition i on y pu or 

tent tiv 1 . 

mbe re ite 0 ideS bOI SAri ~ in hich the ount o~ 

rahul tion i incre ed the line o. Salmon iv r i 

ched. e eo r e the river se m o ol o the tr ce o 

e ult thou h n t bsolutel exactl nd on ~he nort rn 
~ 

" i e c th river t o oniu. e · ent pe r. he 

sedimen s th m lves re ste ly itJ d and ~o. c o 
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t i. tJ ol e ~nticlinc 1i h c in 

shov ve 
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ccord"n to ~ r. Tis ( mre i.e on 

lo e er tu e vor r nu nd i ~ mper 1re r ~r-

ization. unite m ould h e to V 

i tr,ded a lon enou h cried o tjne e ore t e 

ovemert cc n ~or the i n ous rr~s~ o have ecome col , or t 

1 e 'fe ;)Uld h re r t llizatio a e rin in tead o r 1 t-

ion. 

in V n Hise( eati on "'et rr.orphism, . 739. 

Su. -s hat 'the le .. s the res ure the mere ~i el i the de or 

to e c omplished y ra ul th t t 1e res('o·~re 
~ 

lith d th, mechanic 1 et ion 1 l.l otb r c s In 

qr s i n reat ech ni.c 1 et ion s een d clo d t 

tl'l e roe as een r nu - J "ich vccordin to t is theor 

d mean hvt , e hand c h .r ~ ctors er small, or in 

ot er ords, the mass '.J s near ·~e sur nee. hi e 

c se h d the vrDnite rea en Jaid ~re o ~urnish the s ~d 2 

lJefore urmised. V n ise s ye 

js !VOr le to ran1l tion· pro nee o 

a .l i~ation' . o , if tne i neou. 

· 'a c:-ence o_ 

eter i~ ~ vor le o 

d re eined h 
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r 
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r 

e 

nd a 

ault 

iven o a our and ~ater , t~c rocr in the re ion of t.e 

ould e recr stallize r ther than cranulated. 

These v·eJS all avo teas urn tion that t cranite a been 

int u e lon be ore Do oni n times nd h d in et 1 r-r i. d. 

t e Devoni n 

.... 



Conclu ion. 

sum y o t e notes pre~e t he ollovi g 

eRturo • ~n igneou m so o olanic t.,pc d usie eo o i -4:-iot\. 

nas a e .... red ei t er as n e usive 1ov1 poured out u on 

sediments o Devonian e , or as n e u tivc ~tock rea-in 

throu~h theoe se iments. Th ieneou acti it va~ ucco ra ~ 

ied ) ... - vole nic sh and tu~ 0 the So.IDC composition '""s the 

m s. i s 1 . Thi tuff u on in blo n out ell ac upon 

the oediments i1 i] ' th V rvcre in our se 0 depo it ion n 

.ras incorporated ~jt t e , tbus in ica.tin th t t xtr si on 

occurre contemporan ousl·H ,/i e d po it ion 0 t ~ di "!1 

and is therefore 0 evonian a e. The ield rel'-tionshi 

and sections ate more in accordance 1it th ie ha+: h 

m~ .. r is stock r her t an an e u 0 ~ ,t 0 h 

~ econ c planation is po ible .. 

ter ·he cruntion 0 t.e i neous m s the str t 

under nt olding jrom ore~~ nct.:..ng rom p ro:xirr1ato1 .. 

...... so0 and 1 .re lded ·into a cri 0 nnti.clines 
.. . 
line hi eh h ve their axe tri in 8 0 

'fJ 

and l ich bav ince b en 0 d d so ti rhtJ to ecome 

ir-oclin 1. 

in 11 it s oul c not d hat D fault occurs 

Ion t .. c lin 0 
C' lmon i er , ~.la. .e ni e m s er 
V 

the area djr c 1 .. 0 1 0 t ie 'i T l' C'! .. r mt eh te 

tte I nite i s 1 outCIO i g on oth i CS 0 ri t 

~ 1 1 id e d 0 ock 0 I.J e hi i ro r ein 
Q } 

r ent. 






