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igraphy'&n@'because of the presende of 5Aun1te n@sseu,of considerablis
economic importance. :
~Location and Size of iap Area
. The ilemphremasos area as herein defined comprises that nart
of the 15 by 30 minute Memphrema;ov sheet which lies east of Lake :em-
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{g? try of gouthern Quebec to the mnregrugged-mount 1nous arsas of northern

fKe.GOHU;an& New Hambshire.
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Thefqeological field-wbrk uoan”whiﬁn t
don&-duriﬁsfthei“umﬂef of 1923-. The ba efmap'use€ is that of the Depart-

ment of Militia_and Defence nubllshe Qn'a scale of one mile to the izch -

with 93 foot contour 'i bOoabionS_on,this_wereVmafeimainly by pacs

COmBA s bravcr eu and compass triangulation.
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To.outline‘completély theﬁwork done in southern Quebec wouLd
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became subjects of controversy, and the "Taconic Question’ develoned 1nto

e geolo ?l 1it erature of

y

(03]

around Lake Champlain and other sections along

-"\
0 1, 3 2 ] ’ 2
vrtant hunting sgrounds for oaLp)pu37 aists ana
g g 505 N =1
border. Many articles apneared dealing with &

o
B

ser 4

a

neous rocks, and to a le reeg  the s ucbu”e.

Co
\.m

¥ d
ct

In the latter part of the nineteenth century .¥

and complszted the mapping of the enbtire southern part of the provinis -

2 task which nad been begun by Sin WilliAm Logan and carried on by nis
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' - ] - General C.f:a,cter of the District.

. - 7,
Topography.

A ~

Rezionalk- Relationships of the %emphremagog Arca

- 4 . . P ‘ '. PR I . . 3
.L%i) ) ‘ The nemparemuro* ‘area lies between two zreal physiozranhic
provinces. To the north is the relatively flat and lsw country, wi

s and ridges, which includés the zrex

its few isolated wrom 1inent pearl ter
nart of southneastern Quebec. To the "outq liss the ruggsed mounbzainous ~

4

area of northern Vermont and New Hampsnire. The desphrenizog arsa be- .

15AgS @Ainly to the northern province but a general lucrease in slevabinis
toward the south,. whluh continues be ;ond the area, represenis the Derin-

ning of the change to the topography of the soubthern province.

North and northeast of th: is low and there
is little relief except for one ridge. of and narasilels
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part 5f this area as of the whole physiographic UvaluCp to which 1%
belongs is underlain by Palgozoic sediments. Features such as the ridge
nentioned above and isolated peaks owe thelr prominence to the presence

v Yieo
_of very e arlv pql,aozom or kﬂe

West of Lake'ﬁeﬂphrei

Doundary ol the map area, 1lg a VEry IUHH:

feet. It mizht be considered an

Uy

Canada but geologically it 1s somewhalb sinmi
Its ruzgedness and relief are due to nncrewued areas of the types o

rock which are responsible for the proainent e‘evaulo 1s in the norihern

3
sl
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nrovince. To south and southeast of the mnap area the rugzedness and

[
*.. J

relief are similar to that

N

cout the zeology of uhl° country bubt 1s seeme certaln that 1t is 4dif

0

ent in general aspect from that of the northern province. Just norily of
the boundary in sauthefn Quubec ‘there are many maéses'of Lranodiorite

vinlch are lafgely responsible for the lncrease of elevat;ons and ruzged-
nesé. They extend;into tQJ United States and there too prébably have an

a

imnortanﬂ;influenge,on_the\to/o rashy.

L Y B A S T e BN






Rl . o B
. 3

e o T fle

.- - zrval '1 duﬂ. slooe upward ‘rx thc, boundar'v‘}\valley The maximua ele-

bfjizﬁkvi{“ﬁaau¢y&;> B 4,

L

L vationsy between fourteen and flfteen hundred feet, are found in a bro-

ken rldgeLlech rouuhly uarallels the valleJ, cutting diag onalxg acYOEs

[ e 7 Vo e 9
. the map area abouu three mlles from 1ts southeastern’ cornef. Toward quia;
\ . i I H )l S
: .Corner ' /}jfﬁ‘f»\ d \(lfgﬁb—’// ik O 0f L‘ﬁ/
S A tnefe is a ullﬁht decrease 1n elevwflons. The v.'esh,vnlr'rq %gd eastwaird
Sev h;f'i J C‘(\ b/'f Ma WNP ~ UL Vbﬁ o " ”“rlr ‘)g P s o i pe i
slopes reﬁbro enwbyfa serles of lonv vallejs which are‘rougnlj paraiiel

ot
[ oo ¢

. to the rid"e 1tse1f. Chi f amonv these is that of the TOHLfObl&;ﬁTV“f
4 cs a Wil tot ey

hﬂbﬁuimﬂiww 2D
vhich is almost as nromlnent as the/ oundnryﬁvallev. The

divided 1nto two parts whlch are subdivided by/thejsaraLlex VulLejS into
a series of long narrow rldves.% These ln turn are cut-transversely by
many vzllejs valch are trlbutary to the main lOﬂélbUdlﬂal ones. The

- 4 .sawéfﬁ G.oWolly s . _

Sy ridges Whiie °t1L%.present are not readlly aooarent and there secms to
be mainly a tonograohy;of irregularflow hills‘with no very definite ar-

rangement. In the southwest there are muny oromlnent well- rounded knolls

of white gra nodlorlte wnich T1ve to tnls area a somewnat different topo-

;?; nite .
S\ graphic}eharacter..”'

Drainage.

» The rivers and lakes of the srea bel)ng to one dra Z€ s8ys-
R B b} e l’l o .
“tem whlch byzthe St.. T*‘r-ancis is trlbutary to the St Lawrence. The main

\]

O

trend'of.water movement'is northeast both w1th;n the area and as far as

Sherbrooxe 10 mlles beyond (Flig re?l); ‘From there it is northwest to

the St. uawrence.-;hfa
t’f‘o\MlheAT

' The: lakes alre vy descrlbed constitute AL LAAL drgx{ag
Ere ’9'./
features; Loverinq /ege recelves 1ts water from only a saall basin on ‘?}
b3 ; £

tne western slone of Bunker 5iIt drains southutozzexe ueuonreg 1305 -

Mem&)\w mf’{"/ -

fyig-- The streans WﬂlCh enterimrrs-la&e are Small and drain a bordering zone

#which seldom exceeds three mlles 1n Wldth. The outlet of the laxze 1is to

J ;wll" :
the north into the Mavoblﬂlver.i;ﬁ%rthwest of Katevale @gés broadens and

=tne two streams West of that

e vx\ll:u'/ : 2 :
v11¢ageg}j~rom tals dabo~2%&ver flows nortneast to the St Francis.

L ssaw1ual water

i The nreater nart of tne.

fi',_shed.fglhzthis(Bxé

v - nel. TWQJimportant:

area is in the

chlef dr inaze chan- -

: . é/{j\l-ﬂ‘ PR —-' : i ) .
brancnes of thl s,enter the ﬂagharea 1n tne soutneast-'-




_Tne cmr.tﬂ‘r' of tne s'tr-ea'"i is vai‘iable'} In the
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fs aftér Dntorln*3 a“xman'ﬁr a tne nala stream (northe

flV& 31Les

'thl”d of‘th's OGCursain a rles of raolds and fali° aL ‘QijIS;&nd)

Jhdughzthe;current is{swift the

'Beebe tae,river meandefs in a

,Wlthin the neAu mile it

'fvf lPlV w1ie valley bottom:;w1th low hradlento

”,Lalls 30 feet, develoning several ranlds In tnb last ten 3L1& L2 th

5

A]axe 1t h%q a rrr"-u:h.ent éf flve feet'to tae mlle, and a cnaracteﬂ’sinil

f:lto thnt,of the sectlon just below Beebe.ﬂ»The ngger/éiver wh;cn joins

,

tqe mOQLfOb;R near - 1fs mouth is the only o*her Large stream in the arsa.
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mhe trlbutgrles of these WhLCh flow inh;~;3}fhcast o";SOuthwgst diréction

lare tne longe . Theyihave‘f/falrly 1ow 5?%'1 ﬁgand ﬁide;vailegs} Otne'u
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‘%tﬂlbut?rle are uhort"W1th;steep%‘

radlents ani narfow vallevu. Two fair
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ly important large,streamsu.hlch oresent a crude dendrltlu Oautefn euter

! _vthe qufhw~:tern,c6rner?of ‘ake JassaW1001,; 'ney oc uay ¢ar5e vallieys

%nd draln a falrIJ *ar e’ rea;J:Tne outle”.of ga&e M&Sanl))lvlS Lo the

o,

o northfln,pftne rlver"offtﬁe same.n mé,f‘nlch eptefs tqe ot.:faw01q 18

the nortneast

‘the area.  In Beebe tnere are a fe?‘s alL faCtJrle ani one Large and

AJ.F.

several small stone millsg ﬂachlxe sqao

nd cheral .na_x Pﬂch'

",v s

of

A;lqﬁheQE{tQQSQme>extent-~ ;

‘trade

exlstehice to the
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'Nearly‘all”the-farmS>TK;thla/dlst(Lct Are ‘situated on the

‘ﬂcreets_or:sionéu of hllls._ The’ valleyq and low L 2nd 4 are for Lhe nost,

’nafu_mooued or owaﬁny ‘;requﬂahly 1* 1s becau)e of tne poor drainage in

ftaeoe nrens thﬁt tneJ have been neglectbd.ﬁ{duch of tne high land 2lilso

R du
AR

‘sand which'seem fo be Verv Droductlve.yg

Tew f@et3 ﬂl X. jnn°re 1t is abqenf vlaelwl constitutes'the'soil.

arlft

A larae part‘oi the dlutTlCt Ls:vooded “Lth surar ﬂapies,

‘rhich ¢ sflrufe one of thc gre ntest a "ets]of the ;arner.‘ I+ is zaid -

1

'that,tnc unnual revenue from the;”euwar bush"a

f ﬂdnj farﬂers excee 248

~that - from all other sources comblned._m

There are omall creauerlee in

- his cows %nd rowan fee& for them.

¥

»~eval towns. The e mave bufter and;naqfeuflze the milk and creamn

\

‘joroduc s ‘are shlnoed malnlj to tae Unlted States. ‘Also much cream and

V-fmllx is collecfed by 1arge motor trucks or- alonv ‘the rallvﬂy and transports

/ e ﬁ;xc’?b*ed on at a disadvantaze

N

?ykj on dalqy Droducts wn chi he mus

ct

a1s n/fggagk\as t ere 1s{

. S iy '
i opd e é

pay 'in order to conoet with hlS

td'the-Ca

/
I _;‘hbo

© Lumbering. .

Lumberingfis"nbt.very”éxtensiVe.”'There‘are a few smell miiis

fhrou~hout ‘the area whlch cut lumber malnly for local use. Small quanti-

ties of pulo wood are cut every year for shinnenb by rall The Christmas
1 . .

tree 1ndustry has developed.to amazxnvlj Larce oroportlons. Thouoands orT

‘smalx.trees are cut durlnc'ﬂhe fall months bundled tovetner, transporied

"oecause mostgof the strcamu traver e inhaoxted areas thelr

v




o e *
o ’ y
.“,f‘ P  1ov 5'roun‘r1.‘ 'T'h@J nave no deflnlrc ar-

‘L_}”ran;ement"ﬂni are not conflned f)_apy D“rchular tjhc of rock. BSome, oA
ROEFJLV those Wost of the v11l%ao of Sfan rend appear ts) be the result

of an accumulatlon of waber above»a Plei tocene cLaJ bed The majority,'wf“

nowever probably owe thelr origln to fauLts.or fractures. Alonz tne

Has awlopl fault northeast of tne

o vBrbwns ﬁﬁll.aﬂd the rea jusf east 'f Fitch Bay seem to be the drigst.

This 1is nrobably due to the nature of the underlylnb rock - a cyup,requ}"ﬁ

'

s F -
A spndstone whlch affords a poor res erv01r.

Throu hout the area asg lrule wells afford a’ vood Suooly of

e : S

water. Oulna to the nature of fhe struotufe the selectlon of a site jbrjfﬂ;
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¢ - ‘MzGenera%;Geology,pﬂi%
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The Memohremabog area thougn it has a relief of 1000 feet and}?&

H7. some . rugbed topo rapilcal features presents in general only gradual

slooes.‘ It has been subjected to intense glaciation which has left theu;*
surface of the rock well rounded-and smoothf and in practically the

whole area heavilyfcoNeredlwith'drift;-;Submervences of many parts havef?%T
contributed much sand and gravel to the suoerlicial material. nese B

accumulations have caused damming and large parts of the area are now: ..

’coveredVW1th lakes.; In the valleys streams meander in gravel and cand:'”'

rarely cutting through to bedrock._ The greater part of the area is

heavily wooded with both everbreen and desiduous trees. As azconseQuenceh?

of tqese features the amount of exposed rock is relatively small and

';many of the outcrops are obscuren: Clearing and cultivatlon of land and

the building of roads with the resultant 1ncreased removal of superfi- -
cial materials have added considerably to the number of outcrops.

The majority of outcrOps are small many constitute only a

- few square feet of rock exposed 1n cultlvated fields, in ditches or in

elswhere are flat or- rounded._f

'whicn trrou ﬁout Palﬁozoic timeé

other places where the soil has been Wasned away. Such outcrops 5en-

erally present merely a flat or rounded polished surface. EAceedl s ly

few afford an opportunity to view a vertical section of the rock. -
' ) = : /3.
Really good outcrops are found only along the shores of nage ;‘aer-:m}*re--";f"~

magzog, and hassawippi and in cuttings made by avfew streams ‘¥nich have

-

s

- been . diverted into new channels by the effents of glaCiation. On the

|‘l“ ’

hi her ridres west of the great B"nker valley agd agoon Point and in

-y 1 4

‘the aranlfe area exoosures of rock are abundant and exten31ve but as

The demohremagog area‘lies 1n a sectlon of North America

A
was involved in much diastropnlsm.

.,

tremely

has‘made;the;solVing oprroolemsrex

sedlmenfs adde

§

s
e o e b2k

e e e
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‘ ‘ The area is dividedqr the Fitch Bay -Bunr;er Braok -~Lake Hassa-
Wlppl valleJ into two distinct parts Wnich so far as geolo 1cal correla-
:ljtion is concerned might be separated by nany niles rather tqan one narrow
f;i.valley | It was therefore necessary‘to treat the two areas as separate J?
gﬁb-units.‘ Only after a complete study of each has it been 00351blc to m d/j

éi} a reasonable conjecture about their relationsnlp to one another.

The geology is 80 complicated that it was found impossiole to
1Tcorrelate sections made across the strlke. Such sectiOns thougn only a
ﬁfshort dlstance apart at first seemed.to show no;apoarent reasonavle re-

.,1ationship.A As a consequence of tnls it was iound necessary to restrict

iq:fStudy to one formation at a tlme._ Each Was completeiy mapped, the data

concern1n5 1t assembled and an exheustive study made. This princinle has

" been malntained in compilin~ the report so that each section is restricted

L 80 far as oossible to a discus31on of 1nformation gained from one formation.

.lAs a consequence there is some reoetition.eSpecially in the descrlotion Oih.
'i;tne structure. This serves very effectively to emohasize the reasonableness
1ﬁfoi the deductlons in that it is a means of showing tnat the same conciu-.
g;ff sions have been reached by separate study of different lots of data.

St

‘ \]

Many of the igneous masses have been 1ntruded since the 1z

- great deiormation and were therefore fairly readily mapped. Tnese include‘n;

b anstead,cranodiorite,-serpentine, sodium dlorite and’ several groups of

the area
cwing to:

’!.‘~e“tirely

z and

U

;Beyond tqe veneral nature of the ;oldv




. . was found to conts.in fos‘s of midole uilurian and middle Devonian

ig'age;_ Au two formations were not apparent in the field the separation

2;:had to be made on fossil ev1dence alone. The Other formations in this

Looarea arc'older and have “been subjected to much more metaﬂoronism and é"

Tun
Sy

R de‘op aL1on and therefore the outlining of them was very difficult. £

‘f7.ror a long time 1t seemd imp0°81b18 to maae an adequate sub-;;

"f diV1Sion of tais complex though 1t was quite apparent that One snoula

ierentiated on 11thologlcal characteristics but in many places it was

so 1ntr1cately 1nvolved with otherirock that there seemed to be several

slate memoers. Ells diVided the slate into Siluro-Canorian and Cam-
bﬂian. Although at the outset this seemed logical no satisfactorj
so]ution of" the difficulties coud be made on uuch a basis. The slate

' ‘largely
} snowed marked differences in cheracter, probaoly due,to metamorphisa,

"but very distinct resemblances Were als“ aoparent througqout. It wes

at

not until all the areas of olack slnteqwere outlined that the zeology
}tof tne'srea oegan‘to become:apparent., The incluSion of all the slate
w;inﬂone series - the Memphremavo j‘ tnen seemed to be a logical concliu=-

~ 'slon. It is fron the study of this series and its relstionsh to the

*older POCKC tnit most of_the prc oilurian hiﬁory and structu e of thn

- area was obtained. One poor collection of vraotolites had pfeVlO'Sl

establlshed the ‘age of this formation ag’

fiddle Ordov1c1&n.:

\\\N el , [}
% v '

v,
\)

“‘i
G

o

HaVing gained -some definitelidea_of the structurc lu was

P ossible to e&stablish a series of metamorphosed coarsexsediments

'( cConnell ) stratigraphically below thi:Memohremarov series. Its

L lower contact was outlined by the presence of a coarse basal Congiom=-

'erate and a 5eneral lithologic change._ It appears to be a basal member
hj»" ' : -
for the wemohremevog series and was therefore tnou ht to be of Ordovi-

—t e“Cisn 2ze. .The. information gained from tmis series bore out to a re-

R ‘Part J~5Annual Reoort*1836 =Geol Surv. Can.'“

‘of "the Pr e 6f Quebec, Part T,
WoliVIL. Geol ’Surv., Can.‘

be made. There was much black slate vnich could be’ fairly readily dif- o



f“;jsives. LheV are equivalent in a«e to the lower

'Asedime ts and igmeous roccs remained Masses of the latter though wnde-}'fi

Sl

‘.After these formabion metandronnsee

ffly scu-tered mere thought to belong to- the same . 1ntru3ive oepiod be-

1-.

‘Tﬂcauce of a pronounced similarity in compOSLt lon. These have been des-

libneued as diorite but they pfobably include both intru51ves a;d eXtru-

chonnell series. Owing

i“mffo thelr. Sinllarity to somc of tne sei ments it nas been 1moossiOle Lo

f:nuch altefedfigneOus”fock. ‘While there are rather distinct differcnces
7fir the character of the sediments‘t‘erelwas nothinb po warrant subdi- ~%

‘LVidiﬂs them. They are. called the Bun&er series and taeir age is assumed

each fornation is included 1n the individual s ctions.v Separabe chapters’
':on tqe structure and hismory as a- whole constitute in a general W&j a

-'fsummary of these. :

o ol
V_separate2them4entirely.’ The metamorphosed seaimcnts therefore incluae

"

to be Cambrian.

The information about structure and history as "alﬂc froa

»

S e

The following is a table f,the“formetionsﬁ:i




Tahle of Formations

5:Recent  : ' [ | . e Gravel, sand snd silt, chiefly delta deposits

=

R R ] . . . . .

. k.‘ P E ‘ . : . \,:: . ‘ 5 - ‘ ) . . H ] . L :

-t Pleistocene : | ' Glacial drift sand and clay _ : -
E St c L . Unconformitv . | . ‘, “ o B R ) . B - - R L R T i . m -

]

Basaltic dikes . - - Hornblende hasaltic dikes
Dikes ool e e | 'Pierite porphyry. liassawippi dikes - seid dishase & vogesite,

'Sernentine Chiefly grppn Serppntinp,_qhmp magnpsité_gprpnn+ine rock
“-Stanstesad - e i e T X ’
Granodlorite

'w'"‘ g

'Chief1v aranndinrnte

PR S .

Sodium Diéfitéwﬂ ““fé ' iJ O -Intrusives alasklte to sodlum dlorlte )

Porphyry S "A1tnrpn €p1aq

- ('-.

, Middle Limestone :EMeﬁamerhOSed’liméstéﬁé: genprallv arenaceouq or av~111aoeous-
. e - Unconformity L ' _ i : S S —— -
' “Silurian’ 'wMiddlejvhﬁ!.x Limestone - '"t f'f fhi 'vvmefamopPhbséd }iméstnn;-.ppnpra11v arensceous n*vﬂrc111QOEOHQ.
AT Uncoanformity R R Ay R S S — :
w0 |l oliver Sandstone| Chiefly sandstone.
RIS T ERROCEERNEEREEPT | MR e : R SR R
. - .Ordovician TR FEIP Memphremagog "9l oliver Slete | Conglomerate, slate and sandstone,
o ' - L Series ' | S1ight unconformity _ : N
UPPer }‘ S S | . . - =
Mddle Trenton ' L Lovering Slate Black ard derk gray slates,
’//;;/,Slipht unconfnrmity _ - L
= S - | Black arenaceous limestone and interbedded black slates
— Tomifoblavborigs : argillites and limestone, ?
' : ¢_,////// . Coarse basal conglomerate, quartzites, grits, quartzitic
Ordovician? [S————____  lMcConnell Series o argillites and slates, and some argillites and slates.
. Diorite Altered intrusives omd extrusives _ chiafly dior lt‘.
- Unconformity s S
¢ Gembriane. [ - | punker series . | Quartzites, grits, quartzitic argillites and slates. . = -




Bunker .Serles.’ ' ==

The Bunker series is the oldest in the Jempdrc

'iand,tols”lesser extent Siiuro Cambrian.and Pambrian. LIt

’ijﬁasviefﬁ after all the other formations were mapoed.}f

~~~~~sc>cm,—mr~—anci Dis prib{;t 1oh—;.

'f: The Bunker series 18 confined in dlstribution

S Calis Nemphyemagoy o/
-,between ﬁagoonr;%intXan Back oint-on -akeiMassawipPi~

,.

‘uxvelon ate in the direcbion of fheir distribution.

; ‘ing W1tn tne youn?er series. ‘Suf ice it to saJ here that
i N ‘

'rincludeé "ocks wnich have orev1ously bcen designated as pre- Cdubrl&ﬂ

'ftinuous throu hout this area but is.represented mainly by dlscOnnectcd

i‘tiese ere all small. In shupe they are very irre*ular but generally

08505 area.

represents woat

.

to a narrow scr1p5¢

It is not con-;fii

'patches:f ”lth the excepuion of the large area east of LOVoPlﬂS /afe;

~

As all the bounderies renresent contacts w1tn OVerl . forme |

at*ons a detailed descrintion of them w1ll be left to the chapters deal- ‘i

they are very

'1ndefiniteﬁow1ng to. tne eear01ty of outcrops and thell great 1rre'oiari—"

ty, whlcn is~ thc result of several unconformlties and of

- |7 structure. 5jf~?ﬁf

Physiography.

The Bunker 8 eries is very lapzely responsible

the great Fitch Bay -Bun{er Broox -Lake Massawipol depre

these features can be observed t extend for miles beyond

nent ridEe which extends from Magoon oint to the northeast paralleling

very complicated .
J &

for the »promi-

=
ssion. 3Botn >
tne men remnagog

area in. anproximacely the same: directlon as malntained Witnin it. The

series thus occupies nearly all the nosf oroninent hills

in the western

7i'.‘ part of the map area._ It is found?in very few 1ow places and even then
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joi tqe quuitzite extend1n~ from the_soubhern end. of/ yake- i&SS&WiOO’ to
”_Wit : «—£ew miles of Mageon ;éinb

'bthe two members.

- very high in quartz; 'Most of {hese are coarse-grained some SO much 8o

'“'aoatite, hornblende, eoidote, zoisite, feldSpar, s;derite and pyrite.

qumxtzites which are found throuvhout the greater oart of the area and}

tne othe b'of qusrtzitic slates and ar 1llites Which OCCHDJ a barﬂ westfﬂ_

S . slates oungersr

The-%ﬁs%er seens to be the saaer-of-“ﬁ}

" The coarse querbz1te member is made up almost entirely of rocks
’.ww

e A ; 9 =

as to warrant the name cons lomerate.. They are either gray or green. ' ﬁ;?é

‘Some of the coarserfphaseS'show a mottlingvdue to-the'presence of grains

of quartz, feldspar and other mlnerals. Quartz grains in a more or less

scnlstose groundmmss give to most of them an augen-llme texture. In

:plaees tbere are beds mhich con81st almost entirely of cemented quartz -

pebbles. . These are SOmetimes well sorted_and rounded but generally are’

| unsortedf ZMany”of~the quartZites_might wellfbe’called grits - rocxs

with larue rounded grains of quartz in a flne-ﬂralned :roundmess. Under

»

“the microscope mosb of these are observed to be made up of roundsd zrains.

of quartz in a schlstose and- brecciated ‘MmASS of quartz, chlorite mica

~and iron oxide. Other minerals found are ca101te, magnetlte, zircon,

.The quart21tes are generally massive but: occa31onally show poor bedding.

»'They are_very.resistant‘to.weatnering and have a rough surface due to the -

oroninence of the quartz gralns. Interbedded‘in this'quartzite series

~there are. also found green chloritic and dark blue-gray slia ates of various

types and other softer and finer-wralned rocks.
'iThe eer&es~of qudrtzose slates and argillites, winich lie to thse
west of the quartzites dlerqpfrom‘them mainly.in having finer textures.
series . . 1-_.52"_
;gbontalns a-*reat variety of materials.' Most of the beds are hard, com-}%%

pact and hignly quartzose but some are soft and talcose. All appear to
J

W .
‘Dbe lar?ely crystalline.; The color is variable thourn mainly grav. They

1

often have a oearly, greasy or adanantlne luster due to mica, talc or

quarfz.

The are made u of the same minerals as the coarser ‘rock
J

”eﬁbisneeS;to‘bbth. They . .

o e




;rocxs oarticularly adjacenlftd@he maln 16neous mass;south,of the Ayers:t]

‘Cliff Mavow road.. Here all the rocks appear to have ‘been altel ed sone-f7*':

s .
..... . - :

nat by the actlon of the intrusxon.;wThere are so many different‘types

of rock that it would be imo0331ble *o.deSCribe_all. Some are massive,

green and brown and ratner soft and aopear to be ignedus or to grade Lo

tozl"neous. There are" many which are very lléht gray or wnite and aooeen%ii.

s

. Lo have been baced and leached : These are crystalllne and show an abuq-,}bk
-~dance of calcite mlca and iron minerals vhlch appear to have peolaced

f'the dar{ consutuents of the orlvinal rock. ’Much o;‘tnls in tne field

ljaooears to be like acid tuffs but underxthe mlcroscope nothlnb of this

1nature was dlscovered.

Just west of the igneous mass mentioned aoove there 1s found

a pecullar brec01a in WQlCh the. fravments are whlte as of a bax and

?leechedixuartzite or quartz schlst ‘cemented by siderlte.r Some dlstence

gast of thﬁnass 1s found a darx dense gray rock Wlth lentlcul wr lighter

.ﬁ gray inclus1ons. The dlfferﬁEce in col7T apnears to be due to the pne-
tﬁtsence in one case of ooaclte or'nagnetlte and lacx of 1t41n tnvvother

ﬁiff‘ The light gray inclu81ons are probably Debbles of quartz cround to clas- <

tic masses and drawn out into lenses. Ei.
At many places én-th;s_eepees there is an abundance of iron

‘oxide Whlch is due to the decompositlon of siderite and other iron ain-

erals. These are ~enerally found close to igneous masses and it seems

"_probable ‘that they afe largely th

- ‘h’&:

W

docks of thls series are:

'fdlofite 1t nas:been impossibleﬁto'dllferentiateﬂaecurately bet\een the

-Conseouently muc

s R
A o B e e
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”,recrystalllzed rema:ns larwely as7it was originally dep031ted This

:.is partlcularly true where the quartz 1s found in a SChl tose bround'fnass

N

4:The oresence of rounded crains of quartz was tne one fairly sound cri-.

OF terion of ‘the sedimentary Origin of a rock.-'

g ;OW1ng to the fact that the Bun?er serles s a metamorohlc
iconolex with innumerable types of rock it has been 1mpOSS1ble to descrloe_
"Jadeouately all ohasess An attempt has been made only to glve some gen~ -

;“eral idea of the character of the rocks, of the variations, the metamor-

phism and the complex problems involved in any detailed study.

B
&

A\

%

X

',Age and Correlation.ﬁi

Nothinv 1is known of the age of the Bunker series exceot that
~1t lies below and is. separated from the McConnell -series by a 5rea

5unconformity. The McConnell series is assumed to be Ordov101an. Because,

of this and the fact that to’ the West and southwest there are sealmentc
»ifdeiinltely deternlned as of Cambrian age it seems reasonable to assign

. the Bunker series to- this ave.k It has oreVlously been a5°1gned in part

%=fto the pre-uambrian*.? If this 1s correct it Would seem that the Carbrian fﬁ

'fis absent here. That these rocks are all of the same age has not bheen

f;‘definitely determined but no evidence to tne contrary was dlscovered.

AT AT ST T

No attempt was made to correlate_them with roczs beyond the area.

';Structure}

Because of the massiveness of the creater part of tne Bunier

‘series its limited extent and the inadequacy of outcrops little infor-

mation about the general structure has:been obtained from 1t.~ From the

age of these rocks 1t follows thadtheir surface distribution is an indi-
cation malnly of the location of anticllnes. In thls way tnere is brougnt
out by the dlstributlon along the west side of the vreat Fitch Bay -

s

Bunker Brook depression the nresence of a great antlclinorlum (fhe Bun! er)

By the distributionrnorth of liagoon

5ﬁ;-wlth a northeast southwestlrend.i

;,:z

%f

IR O EN ORI R
T a.



wm

iby the main northeast-southwest trends.’ -h - o n 3:v' /

Tne stri&e of these strata“is maihly nearly parallel to the

;general ax1al trend of the main Bunker antiollnorium. The dip is steep,t

. 2 ' ond 5
jto the mest. As is clearly shown 1n the upoer formationsqbuttwavuely

Ihore, this uniformity of strike and dip is indicative of 1soclinally

folded strata rather than of one continuous section."Tnough there is~

ino olace in the Bunker series where this type of structure is well ex-

posed there is sufflcient evidence to show that 1t is oresent. The in="-

’formation gained by - studying the relationshlp of the serles to younTef

i
4
f

formetiOns confirms tnis.: ~ Though: the Bunker rocks are the most resist-
ant in the area they seem: to have undergone the same intense icoclinal
folding as the less resistant.J;-i”5‘ '

The majority of drag folds found here llse those in younger

o

'?formations indicate that the beds are overturned.' Cleavage and schis- s“f'
P

B

tosity are present, even in some of the more re81stant quartzites. Thaey

~enera11y ‘show a dip and strlke aporoximately the same as that of the
.ibeddinm Owing to their uniformity the cleavabe and dra fo;dq are of
Hf‘little value in workinv ‘out detailed structure, for they are clearly not
indicative of a continuous overturned section., This feature w 11 be
more fully discussed later.r

The two members of the Bunxer series prev1ously described

suggest by their distribution that these rocks had been deforme orior

to the deposition of the McCOnnell series,fas the latter,rests in part
on both members; The presence of a great unconformity between these two
"series as: 1ndicated by other features suoports this sug vestlon. If the
quart21te member is the older as seems to be lixel€ﬁ§trata in' the Bunker

hill area. dipped northwest during the deposition of ‘the mcConnell series.

The 1nformation gained from the Bunker series alone»is very

31Avague, dowever tnere is sufficientﬂto show that it has beenAaffected

’tﬂto ‘the same extent as other formations by post-McConnell deformations

itjand was probably also inv ved.in pre-McConnell folding;; Many suggest-

rffions aboutithe structure; e;forthGOﬂing from a'study of “the Bunner ser—_

ies but none‘tases ver defiinite: shaoe w1thout suoolementary iniorma- | Q"
| -
%, i
280

’tion from other ﬁormations ‘The e-o“‘;_ st of:these suggestions will

be dealt with later

Eanty Sl
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too va*ue to permit oflan accurate estimate. A rough zuess would

in the ares are probably the coarse guart-

21ues and flne conglomerat s*ofptheeBunker’Series. 'These represent

near-shore conditions;

was observedi During the early stages of de0031tlon of th

ies fairly rapld er051on must have been takln* place near at haﬁd o -;f3ﬂ

supply the great thiekneSSes of eoarse-material;. This was followed Dy

. e

an 19d uring- 1ch finer mateflals were lald down - the result eitherfj

of deepen n~ seas or decreased erosion nearby. Sedimentatlon then
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"1‘-Mccdnﬁe11QSeri§s;

o

McConnell series is a new subdivision of the strata in

:tqe demphremago area._*It Lnoludes part of wh nr vas previously des i;n-;;gf

Vated ore Cambrian, Cambrian and Siluro Cambrian. Tne name “JcConnell"

“was chosen because the formation is well developed near the lOCullty of

fthat name ”The series is made uo almost entirely of metaqoroho ed con-Afs
Aﬂlomerateo and sandstones and coarse arpillites..ilt lies above the
hBunmer series and below the Aemphremago

In general the McConnell series lies in an 1rre;ular somevhat

ndiscontinuous narrow bandiwhich stretches from the road eact of Belnere

1?;Point to the bend in/ﬁakeﬂdas awinpi. In the northern part of the areai‘

1

" there are many inclusionSfin the younger memphremarou series. ‘These
3;have a linear arranbementﬂwith a trend aoprOXimately at rignt angles to

>

. the veneral strike of. thejfonmation., Northeast of magoon Point there is

another series of masses'which assume‘a*nearl' north-south trend.  3Be-
. . y :

sides these tnere are many snall outlier' and inclu51ons a few of ine

P

S
[N ,.~.

1a rzer and nore 1mportant of Wthh are shown on tne map.

The upner contact is mainly a 1ithological divis ion., It is

eAtremelj irreguler and as a consequence of this and of poor faoihties .

$

L
ior observation it is very 1ndefin1tely located (for a full description §7L

see Aemohremaaog Series) - The lower contact 1s marked by a pronoanc

unconiormity as well as. a. lithologic change. In many places it poei

is indicated by a very*coarse basalxconglonerate :

qolex stracture

both above and' d'
}‘f'trend is neverf'A fAccordin“l3 tqe baa“a-vi'

Cary) everywhere“

ot = CEER
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een the McConnell and dennhrema*oé serles. The<lormer is wde up of

| ',t

jfmare r851stant rocks than tne latter but of lesq re31st“nt tﬂqn tne._e“

Bun&er series.‘ Consequently where tne two younoer formarlons alone are

ool

1

on this.ba31s. The rocks vary from coarse basal conglomeraues wimh

‘_boK‘ders up to three fee“ in dlameter to quartzitlc argilli+es and . even g

_fine-drainei slates.'"‘

The basal conflomerate is well exnosed Just south of JcConnell.

It can be traced for several miles to the southwest, is obcerved a«dln

just east of the soutqern end of Loverlni/iaxe end traceq more or lessf.;ﬁv
1ntermibtently to Magoon/?;lnt. Ip outcrOps-et{many places,fmoet of

wvhich are indicated on the’ map; It’is:vafiable debendlna lar gely on theﬁqlﬁ

cha racter of the anderlying rock

.hThe marrlx is ;enerallj uetdu “eqoseﬁ?;t

arenaceous laterlal of the tyoe found in the overlylna beds., In soae

Tt

'places it is slety,’more narticularlj so vhere it is overlain directly

_»by the uemonremarov slate,» In such'places the cbnglomerate is more tru- - -

ly the basal memoer

,,rocl; aonarentlj h%ving been transportei no. VuPy wreat alstance. South

. of McConnell there is a predominanﬁe'of quartZ1te sxmllar o th vt foumi‘%
: g S
i

f

ok,

a,
g

T

5

v

3

Ay

L

one

ZPari-

somewhat similar to that




an abundanoe of. boylders of 1gneo _’rock 51mll%r to that fouqd nearbj.-l

1These are clostly associatcd W1th rock WQlCh aopears to have tvoical\'

;bolster structure. On microscooic eAanlnation the materlal be Lween tqe

‘bols ters was. found to be’ sedlmentary ln character. While thls does not

:;? :necesserlly oreclude the‘lgneous orlgln of tnese rocxs it seems'to sug_'ff
weet, o#ether with other’cnmracterlstics, that hhere are'present both‘:ﬁf
'pillow lavas and convlomerntes derlved from them..; v
In tne southern sectlon 5reenstone or 1eneous‘roc “is abunda ntjgij

“in tne conglomerate as . are quartztteu and other coarse netemorohics of Y
'the series below._ Also there are boRlders of fine blue rraJ slate and‘;;

:lianter gray quartz1tlc and cherty arbillites.d At one place tqere was

;observed a Line-grained granltic rock and a. bowlder Wnlch hai veathered o

xtlrely to quﬂrtz and iron oxide.fuh

RTINS _ w .
- The conglomerate 1s hlvhly metamorphosed. Boglders are great4;

‘ly squeezed rendered schlstose and even drawn out,lnto drag folds. The:

vhrock is often 5o highly altefed *hau its original character is not epoer-f;

i{ent and bo%lders cannot be assivned to a deflnlte source.' The ainsral- f

2o oglecal chanve in these rocws 1s 51mllar to that in - the flner-vr ainsd

~¢__mater1als overlylng and underlylnp them._s' Ef_:f_xif' ’ - L

Above the conglomeraue in most locallties there is a rather

L
o
4

“thlck serles of 1mpure quartZLtes imetanorphosed sandstones and grits.

i L
These vary greatly 1n all characterl thS. TheJ are benerallj of a light ™

’brown t7 graj color mottled wlth white brown, black ana p l - The

mottlin«e S. rather a distinctive‘feature of.thislscrles. The size, sort-

ins and sh ne of tqe grains are exf}emely varlable. The texture varies

with tnese end also Wlth thétyoe of!materials.oresent There'are dense

’LA

ouertzi es, almost entirely quartz1 these are'rare), and scq1stose‘grits

l Wy .\,s‘l"\’ < .
where the: Quartz is in 1solated 5ra ns amonr otherfmlnersls.i In such the g >

K }Jn/”_i .

: vralns seen to have been prouected by the softer mlnerals surrounoxng

‘them and often retain.thelr orivlnal rounded or ngular shape. From beds

5;_or1glnally W1th a large.percentage ' uarglllaceous naterlal there have
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e

Yhe unsorted admixture of quartz and arglllaceouu material in many cases:

Ideveloped a more or less riable rock.-_

f}These metamorphoscd Jrits and candstones occur througnout the

-
AN

~seriesrvln emeral dacreasing 1n inportance uoward Interbedded with
fthem is a great variety of quartzites, arvillltes and slates. These
ishow all veriations and gradations, from the coarse materials oreviouely
:described to the dense black slates of the Memnhrema:og series. Their
W

';ﬂcolﬂr is. gray, green, brown or yellow, generally Li5nt. They are vboth

fconnact and granular, generally hard and re81stant Sone of them, due

~to the develoonent of mica or the:fracturinv and recrystalllzation of

.Others present a cherty ?{%y

%’&ﬂ?

Aquartz ,Snow many briaht sparkling=surfaces.
_anorohous anpearance.
The rocks of the McConnell series are as variable in comoos1-

v

“tlon as in other characteristics., Quartz is. the only mineral which can

abe recovnized meaascopically. In many of the coarser beds the caartz
?grains ang zular and rounded stand out prominently in a schistote 5rouna-:fn
?mass.v In the - main the beds are not calcareous but a few are some abun-

-

fdantly so.; Just.west of“the southern.end‘of a&e massawxppi ani near

4

the headwaters of McConnell Féeek:@outneast of the Laxe Mdssawippi ~

QBunker Brook valle there are- found arenaceous limestones somewhat sim-

:1lar to those 1n the Tomifobla serle ﬁiMlcrcscopically ‘the rocks of the

-fserles are seen To be m&ée—ﬁp—ef a. schistose brecciated mass, largely

nquartz"flth mica’ chlorite hornblcnde me netlte and otqer iron oxlﬂes.éf3

N i ,tg

Otntr nlnerals present 1n small quantlties are 03101te leucoxene, zir-

"con, aoatite, rutlle epldote, 201 ite, feldsoar and S1der1te. The. ';i

”,ouartz 1s 5enerally elther clsstl or recrystalllzed thcuvh frequent1

o it retalns its original character as’ rounded ar. ancular grains. The

.,other.mrnertls constltute a badly sheared and”schlstose tatrlx.

ke

Tne rocks ar

'all 1ntensely meta&orphcoed. Wlth 1n general,

been aeva-

.7 the exceﬁtion‘of.quart an entire;y new suite'of}minerals has
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s bedding is seldon norcd our in the"'

In the coarser basal roq

hlgher beds it 1is quite Dronounc d due to the numerous color anﬂ Textuﬂalfﬂ

ClL&VWue is rarely noted but the lower beds are rener Lly qulte:

;schistose.

rT‘he rocks of th1 sefiee throuvhout are generally rly re- .

e

. sistant to weathering.- Some of the coqrser materials however ex*o¢1ate,

]

oY break falrly readlly 1nto nodule llke masses. The flner-7ra1ned ma-t‘“

'terials as a. rule are less resistant than the coarse.

Much of thls serles 1nclud1nu slates acaillltes, ouartz*tcsof

f;om ‘some of tne dunzer'

fand altered sﬁhdstones does not dlffer greatly

been found in the

The type”of nater-

:ly metamoroho ed._ The MCConnellAlles below the Memohremaﬁov_series

These

Series

“preqent a major diVISIOn.; It is thought"that the:ﬂcconnexlnbeLonrs to

' Ordov1c1an as the Jemohremagov. It is youn~ef than

”oee ies has been correlated only the;Tomifobiaﬁ(cf 1o ) No other

iﬂonocli-

the

1ts distrlbutLon -t the we

t 51de of




,\_. @ e

e ‘ » : :: The strike of the streta"’fie observed is mnerallj petween

;ﬁglh N 20°E and N 50° E 'and the dip is. teep Westerly Thoubn this 1is haln~,i
L}c”talned throu*hout the area it does;not indicate simple structure.‘ Ags in ;Lﬁ
;ﬁthe Bunker series and in younger formations tne structure is Very com-'_“t
fpllcated anﬁ the strata are isocllhally folded., Hence the stri&e and B
.dlD whlle indlcating some structural features tend to conceel many others

»‘..

In certain localities there are foaturee ‘which show the bjpe
of structure. At the too of the western slope of the hill between the
village of Fitch Bay and aeorgeville the McConnell ~Bunker series -

tact 1s fairly easily followed in many places.' Just south of the

of three houses on the roed lonv“narrow bands of conglomerate can

'f;seen.' Clearly they do not extend to the south but are’ cut off abruptly

hfin that directlon. They are not thlck here but plunoe to the north.and

”appear like huge bowlders protrudin out of the drift.i Between these

'there are many sharp mlnor anticlines in the Bunxer fopmatlon which

rplunbe north at about 30 deérees."West of thls the 1rrewular nature of

t'the contact as mapped due to simll

folds plunglng in eitqer dlreculon'n

jplunge. tTne structure observed i'

- Strata exposed on the creek to the

.of drax folis and reoetltlon of str

ta on’the ueorgev1lle Flth Bay road .

conflcm these conclu51ons.

ﬂmany otner localitles* he?eame“tyoeiof*structure‘was 0D~

s trata are everywnerei'socllnally folded as in the BDunker

:from those of a few eet

could
known
“other: plase
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: - :
~Jl. R ;: Cleavaue apoears to be. fairly uniform throuohout the area and

%flls malnly nearly parallel to the beddiné.- It is probably renlonul and
lvvals of little value other than to indicate general 311al trends. |

The distributlon of the formatlon and the conélomerate at 1ts
bqst forn the most reliable clues to the sfructure. There is the 7ener ;ﬁ?

al dlstributlon in a northeast southwest strip which 1ndlcates the monoad;g«

clinal structure with westerly dlp prevxously mentioned. The llﬂcdr
f urraneementof the isolated masses.in the northern oart of the sheet in-

dicates'the crests'of aAnumberroffancient anticllnes - structures wnich = »

irreg-

Vi a remarmable degree the structure worked out from the features observed

1n the Memohremagoy'series and described under tqat headlng.

¢
i
IR
i : . : .

In the southern DHPt of the area tne 1ncon°lstent dlstrlbutlo

v

3of both the formatlon and 1ts basal conglonerate Wlth reference to the

Jemoh emabo serles gives some 1ntimation of an eroaronal peri od between |

'the two serles. Also there seems to be some slibht 1ndlcation in the

T4

eaturesvobserved that the ero lon<was preceded by fOldlﬂo.

'mhe turninv;of tne strlke contortions ~araJ folds and other

R




4'V,far amay there 1s clearly qulte a;thickness of strata interverinz. The

“these features may 1n oart be the result of erosion between the
series tney are undoubtedly also the resu1+ of an orlginal 1rro6

' dlstributlon‘whiehileft grea tfareas‘uncoyereq.f

;Historyrf*

'ma&e up tne chonnell serles.

G

extrenely irreéular as indicated > the spotty dlStPibhtLOﬂ and the

’_great and abrupt variatlons in tne thickn ss of the series. On the
.Fitch Bay-Georveville road. at'onefolace basal conglomerate ean Le 0D-

~ served. within a few feet of the JemphremagOg series wnile at another not .

1

series is by no means contlnuous under the Memohrema;o. slate.

Dep051t10n of the JcConnell serles was precedeﬂ by a pcrlod

of deformetlon and much er031on.‘ hls left an extremely irregular land

‘surface.ﬁ Submergence began northwest of the southern end of Lake iiassze

wippi. Deposition of coarse’ conglomerates and sandstones took place 1in

this oart of the area and slowly orOfressed to the southwect wnlie the

. area to- the south between Bun&er,ﬁill and Whetstone Fsland remained as

land (.nf1 possibly was. the source 0 pmuoh of.the:materlal wn;ch went to

Durlng this pro;ress1ve overlzp of the land and befare it

vill

' a
had encomoassed those areas southwof r*"itch Bay ghere was a pervo of

igneous acf1v1ty anoub out the north there were: 1ntru51ons the major

ﬁnQWn to cut the

O?LdeTS‘OL tqls materlal were 1ncludei:1n tne asal,conqloqer&te of the

: Overlaoolngfnroceeied untll sedlnents were contlnaous along

Moy e M st




EET Under thlS name. are gtouoed 8 laPéb number of areas of q15n- s

f;ly metamornhosed lgneous rock. The majorlty of Tnese are similar in
n B They are AR
»;compositlon and aopear to be 1argely altererq diorlte. Aconflned to tqe_;-“-

*‘area 1nmed11rely wesb of the Fitch Bay Bun{er Brook vallej ia which

'a?ibfuhev are acett,ere'i Dromiscuously ffom WcConneLl to Mafoon Dolnt To the.
’south the strip withln whlch they are lound widens to lnclude almost tne"'

}wbole width of the oeninsula between Fltch BaJ and the la[e.~;

Because of the slmilarity'of the hlghly metamoromosed iz neous

L

fand sedlmentary rocx in the fleld 'the’gradatlon between these, tae ln-g;wf

5tricate structure and complex boundaries it has been 1mD0551b1e to map

o o L ermy b s

Tat all accurauely the areas of diorite. Only'masses Wnlcn-were more or

“lless deflnltely reco?nlzed as 1aneous and“the extent of anch was some-

llned.- In many pafts wbefe inforaa-

LR g

jwnat acnurauely known have been out

tlon is 1nadequafe the 1vneous rock has not been manoed notably'ln tneA%§¢;
B . ,as"“"(;'
- s, fey
areas of the Bunker serles east and sou ﬁf*

'qeast of Belnere Do:mt and
snartheast o; the v1lxage of Fltch Bay andhln the chonnell series - ilying
fto the east of McConnell., Also in sone areas de51gnaued 15neous there

is much undlfferenrlated sedlmeltary rocm, 'soecially‘near Fitch Bay

villeee and 1mmediatelj West -of. FltCth&y

As these rocks are associated Withathe older more re51stunt

"rocks bnej do not in themselves stand out nromlnently qure observed

}-1n COHu&Pu Wltq rocgs of the Bunker or cConnell erles tnelr presance

.dowever-where as-~

Thus the»hassec 1n bhexsoutneast,
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. ence in ormln tnere are wide dif:[‘;er-ences In,\every phase. The greater ﬁ“

. i . 44:1’

majorlty of the soecimens examlne fall w1thin approx1mately the same ?"g$;§
r/ 1 " "' z ?

i mlneralowical classificatlon and under the mlcrosc0pe appear to be about g.

IGGuRllJ metamornhosed. These are the most imoortant 51mllari ies and

s

f' lar*ely form the basis for the nresent.grouping..

»‘most of the rocks of this‘vroup have the aooearanoe of meta- ’:

Semaw v s reineae

morohosed igneous rocks.. However this is also a common feature of the

.adjacent seq1ments._ Green is the predomlnant color thou n tnere are

~

i

vafiatlons from the llght gray or brown of the mass north. of licConnell

to tne bIack found West of Fitcn Bay.« The rock on Bunker Hill shows

FERY

many pecuLiar mottllngs of green and whlte. Strlan parallel to the

SCﬂlStOSIty 1is not uncommon. In the north there are found very eoft

‘shale- lixe phases..tSome"of the~"neenvschistS“anejtalcose while non-

schlstose phases are qui+e hard. The textuneuisﬁextremely veriable.

any outcrops partlcularly in the'north snow a dense shale-llge rocX.

por-ohjr'ltic texture w1th lar:e WhIte ohenocrysts 1n a green groundmass

o is found 1n many places.‘ Some of the rocxs, part;cularly the black

phases"_ook like typlcal medlum to coarse-gralned diorites or even
‘ : , R
. more ba51c roces.A mhe rocks in tne nowth are commonly medium to coarse

o

Tralned whlle in the south they are flne rrained onlv one specimen

(-165 F reQ ) showing a” textureucomparable 1A€oarseness to those indéy?’;

the north. Scnlstosity is enerally quite pronounceo and gneissic

structure 1s sometimes observed. In 8 few places tne ‘rock appears

In the maliln Bunker

‘“foulte fresh.

~ showe oecullar rounded seérecation

"fnose groundnmss. The searegations

e markxed

S

ttle of' thls texture.':




. suo'éestive of a tuff. The comoosition of these rocks is largely se-

%condary.r Chlorite calcitevand other less abundant minerals as iron

e e e

':ox1des maxe determination of the’ original constituents very dlfficult.

ifThese, while definitely detemined 1n some slides were only deduced in - f?
- ‘ . ev ‘, ,

ffcfimeny. Of the twentyseven Specimens examined one (164) is a biotite

w‘fs’
fqusrtz porphyry (porphyfitic)w one:(218) was a bostonite; two (2£2,2 68)%#

-

?;are soda ‘tonalites; and the rest are diorites or diorite porphyries. o
EThe plagioclase feldspar 1s albite-oligoclase in one: ‘specimen (218), |
ioli oclase-albite in three(262 268 286), oligoclase in one (252), =

wandesine in all the rest except a few in which no definite determina-
f}tions'could be made.- Orthoclase feldSpar was - reco*nized in four spec- T
:fimens and thought to occur in a few others. .Quartz in small quantit- |

;.

‘“ies occurs in about half the specimens.” In the quaruz porphyry (164) .

.;tnere is 37ﬁ quartz. Hornblende probably occurs in all specimens

y varying in quantity from 1ess than;

4 to 40p.f_In_many_it 18 now entire-’

ly altered.

vt

Vo new® | |
/ Accessory minerals are apatite 'magnetite up to loo, zircon,

ﬁfilmenite titaniferous magnetite muscov1te(rare), yPPﬂOulte end'ru;
'jtile( ach in one) f Alteration of the original constituents is almost
ficonolete"the feldsnars have pone over to calc1te, kaolin, Whlb aica,

ilf

1eo1ﬁote and 701si+e, and the hornblende to chlorite.‘ Siderite, leucox-

Other secondary ninerals

" ene, nvrite and iron oxides are qui e common.‘

are a ctinolite(imnortant in sone specimens), quartz and biotite.

The texture and comoOSLtion of most of the sncoimens seems to

mucn sedwnentiry in apoearance as
fo*here definitely deterninea as. ig

(258) was oart sedimentary and par 2 25) showed sone

1ind1cated aefin-

sliahu resembl?nce to tuffs.

€

g

A'outh of this at
:show'typical bolster
rom a few 1ncnes to
way witn each one fit-

nlv by a thlh'f Im

A

fferent color

e e T
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specimen” taken from this when examined under the microscooe shoved

s

. rounded grains of quartz in a sehistose 5roundmass' llke clastic sed-
“sfiment; ‘The bolsters would seem to' 1nd1coue an. extrusive origin. How-

ever the presence of sinllar rocx Which is eflnltely conglomerate And

e
I
3
:
i

hthe sedlmentary fllm throw some sll ht doubt on this in Lerpretation.
The main mass on Bunker Hlll is cut by veins of quartz and

i greén chlorlte.' The ‘latter occursfsometimes irrevularly throuah the

~

.Vvquartz or 1gneohs rockyitself in masseq WnlCh appear to be larJel

flaky ohlorite.h?In piaees“the i~neous roc& 1s cut by veins of hard

light greenimaterialﬁ’

(o Associatengikes{'

R R In the northern part ofﬁﬁhe:aree there: are a large nuaber of

: fjdikes which cut the lomer nart offihe McConnellgend'the Bunker series.

?:T ese resenble very much phases of the diOPlte,'paPthHIPPlj the most

‘northern mass. They are- usually acoomoanied by verJ rusty rock which is é;ﬁ
,J

sﬁ

PR

*Lorobaoly an altered contact phase»such as ig’ often found near the main.

?b ,masses.‘ The dike material is’ denhe, liﬂht vray to brown, but generally

© 80 rusty that its original characfer is completely obscured. One Spec-'

-

’microscoplcally. It seems Lo D

(Y]

a

imen - 232) from a dike was examine
- metamorphosed porphyry Wlth phenocrysts of feldsoar now entlre1v altered}f?
V-to white mlca, in a cryptocrystalline groundmass. No prluurv minerals |
ﬁ7~were determlhed except quar+z.' %econdarj mlnerals are mica, 'ca101te,

1.

Ch;OPlLe brown 1ron ox1de, zoisite and:leucoxene.v These dlm,s S0

"ssoc1ated Wlth the olorite masses

T L
f g,,,‘ +

e the result of the same intrus-

olosely reseﬂble and are s0 CLOSGl

ion. Vo 51m11ar dix :f, ; ﬂ;ifif ‘ﬂso thaoeroverlhghLake.f_

ery badly sheared »métamorphosed
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&
; 4

. | tmes found at the base ofv the sld-te-.- This relationshlo is also Poundwgﬂ

A
t

”; at the base of the McConnell serles in the southern part of the area

ha only.

Z On Bun&er Hill the contact in a few places is snarp The ig-ifgﬂf

“

nedus rock is found in direct contact with a.white ulate. The former fﬁ5 g

shows a gradation from coarse to fine texture toward the COﬂt?Cu- The

‘'slate is white and aonears to havepassumed tnls color throu h ALLErae e

tion.' However in most places the con act 1s not clear and it 1is dlffl-*ﬂl

. P . *,
. u

. cult to tell where igneous rock ends and sedlmentary oeglns.

;;‘ Contact Metamorphism.

Throughout the northern oart of the ‘area sedimentaries Tound

'*ltg"in contact with, the dlorite appear to be much metamorohosed.. The most

oatstanding alteration seems “to be a whltenlng of the rocks. Near the
!
contact theJ cremainly light gray or white, presenting a bagea or leached

appearance.‘ On mlcroscopic examlnatlon these are found to be mainlv
"quartz. Some show a develooment of calcite and pyrlte. The rock aop ars

_ 1
~to be- more highly" rust spotted or ochre snotted near the lnerSlVdS.

?Adjacent slates contaln masses of,green chlorlte and quartz as found in

‘the 17neous rock.‘fmetanorphlsm seems to have been epfectlve for some

fdlstance‘( owever owing to the vreat amount of dynamlc metamorphism

On BunKer Hlll tne nature of the materlal its’texture, the

'general relacionSQLDS at the contact the apparent contact metamorphlism .




S S S

')olace where the rock is exposed_now_wasAfar below the surface at tne'

. character

- Age.

~the surfaCe.v These features would 1hdicate an age equivalent to that o

ta overl?fthe diorite unconformably;,
'kbeen 1nvolved in much'folding an how somewhat the same structural Tea-

"v,tures aS;tne Bunker.and McConnel

.

15 . , '

‘ While there 1s no definite proof tnat all tncse dlorite mass-
es belong to the same 1ntrusive period this nevert eiess seems to be a

reasonable conclu31on.; However the variations in plaéiociase feidspar ;

prgﬁihly indicate tnat there was more tnan one intru51on. : | - J@

, =
In the north the intrusions eem to cut and dom the mcoonneil

series. - In the- south bowlders of;diorlte are included in the basal con- .

Lot
o .

glonerate of the' same series. As the McConnell gseries reoresentc a

-oro:ressive overlap from the north to the south this relatioionip would

-indicate that while maferial was beinb deposited in the north and before

dcoosition beran in the south the diorite was 1ntruded It . cut the ilc-

£

.‘

Connell series rocks already deposited but farther “to t“e south cut only

rocks of the Bunker series and there also appears to have flow out over

~ the lower or middle McConnell., hverywhere the neaonremarog series appsars
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: Tomifobia Series. = i L ey

‘% The southeastern half of. the map area, except for the grano-

g%*iediorite?ahd dikes, 1is underiain:eﬁﬁirely'by‘roeks of.the Tomifobiaﬂise~rfei
k?i?fries. This'section of“the-map“afes iS”cut"off‘from‘that tofthe‘north-i1ffﬁ'
;i:fwest by the great drift and water filled Fltch Bay QBunker Brook -Laketfi:iw
§ ﬂqssawipni valley. At no olace along thxs depression do outcroos on

4 either.side‘occur closer to one another than 1500 feet. - S0 far as corféffh

relation of aeoloplcal feafures across this llne 1s concern d the two

areas might be separated by many miles instead of one narrow valley.

Axcent for the general type of structure there 1s llttle in common be-

\

tween the two areas._ For thls reason the soutneastern sectlon is here :@°

«c.\_‘

i

fﬁf,.ltreated as a separate unit.;
P ;
: : o ST .

'ff;ngndafies end‘Extenpibf;the;Series;

formation ex-

S

A5y

G

_hills. There is a gradual rise of the whole frqm tne Fltch Bay =

..vBreoc aepres31on to the southeast

above Aake massawinoi 1s reached.

They 1neludevthe

of thls sectlan.,

E _%1;;Toalxob1a is a. loca__-
: o *,eludcd under taei‘
w2, Hap of

7 quebee

B et Faten, e i 0 b il b e . B R TIRTCIN




of the strqtaexposed. wj&?_ff

=,_of the‘afea Lb was impos 1ble to m:fe any deflnlte map subd1v13vas of

L earea may be divided vauuely lnto fwo sections.. Tne oounuafj betwsen 5 Y

Lary renr: ent A geoloalcal cont

11n93uone.

N ’ . . : [~y

bR

-, Tand that fron west of Judve Illls fo thBIuLUVCT Alver ahd'two'other

valleys in the southeasf corne" marﬁed by trloubarses of the TOﬂlfODla

4 .

Also seve fal rldges 1ndicated by the s001t on of some of tnelmore im-

a5
1‘3

portant ni;nwajs and otqer foaﬁs con rltute part of tnls systea of par- '

allels. g
as-a rule ia patches of
only a few square feet *5 ;' d Laze mcmohrcmar05 and

au a few otner olaces scattepeﬂ tnrou 1Mthe-area;tnsre are short sections

B

Subdivision.
ial, the

L

ubsencL Jf ﬂeflnlfe horlzons and fossils and the COJDllC?ued SufJCuufv

- 1,

the serls HoweVsr on llth010£1cal‘characterLstlcs of the st; the Swﬂg

the

Nigger River)
ta of the same tyoe 1nterbedded with non-' Whetaer thls bound-

wis roT 93831016 to dlscover.

g

make llme.

uﬂed_

'tf' _
is banded -

In texture

' 3'WﬂLle a very liftle can‘b 3 i€Muchfof,thls materlal

Shows 1nnumerable small

\‘~_“

5rains.

;uO theforesence of quartz

_lso adds 16 the brilllance whlle mica some-

e i Sadan b S st e S ek s eaen

medium to fine = -

“vawds pmnla®



itimés'giieszthelrocb

-ueJ&SCODlC exanlnaulon 'hows the comoositlon to be: ﬂalnlj c’l,

it

1te and qunrbz.- Pyrite in small

ubes i° sometlmes found. 1The speci-,

;men exqmlncd mlcrosconically containe‘ from 50 bo 75% Calcite 25 to f;

508 aua rbz and very Sﬂall Quantltiespof c

érbonaceous natcflal nagrnetite

7wh1te mlca blOtlteil_ d and'brown iron ox 1des and nyriter

Under the mlcroscope all sp301mens showed a llﬂcaf arfarze- :

-ment of . thc constituenfs'ﬁ_The mlnerals are entlrelj PeCPySualLLZEd-

hxte bands are nadeAup 0¢ recrjstalleed quartz witn some C&LClue and}

darxer bands of calclte, carbonaoe uslmaterlalfand otner mlneral Some

oe01menq from Wnich the ca101te nas been dissol ed by Weatnerlng are

“-untlrelj nn OCJPOUS quartz.:hmhisv 1neral was 1n minute anJular pleces

903 of walch passed thr9_3hf100 nesh and the remalnder througn 80 ﬂeu‘

- mhls 1ndlc tes the catacla 10 nat

re<of the quartz contenu.j Glearly

the pocm?has suffere& preat djnanic'metamornnlsn Wnlcq develoned new

*vf;mineral and;':'omewhat wnelss1c bexture and mr'ounrQ tne ouartz veﬂy flne.

inga rotten

;]arpnaceous mdss., This varies 1n color from bLﬂCK to yellov accawain*

_-:-‘.

the 1ron ox1de_0rov1 ina'the celorlne

yellow paint and:fine;y zround -

N

ocks varygmubhﬂmqne‘in char-

QVaéter uhan those to the nofthwest

%;glim63uone to slates‘ As a'rule ca careous.ana

pe sbldom ?oana




‘ others l e, br'lght 51lvery mina. : Some have a v:ell develooed cleava ze;

fothers‘haVe none and.are truly.aruillites,{ Pyrite is usually present,

?sonetimes as drawn—out slivers but conmonly as cube° with a meximum

R l

ffhbkness of one inch.‘ An abundance of blotlte flaﬂes is ?ound in some

‘u .

“of the‘hard argillites.; Jany of the rocks are. nlnutely ochre-spot ’{”g

;31n11%r to those 1n the WcConnell series.\;_

with chlorlte (hornblende), carbonaceous materlal quartz, calcite,

J;zoisite mabnetlte and pyrlte. These‘comprlse a new sulte of nlnerals

fdeveloped by metanorpnlsm. Sone specimens show a rouTh Lin iear arfan e-

menb of the constituents.~

AT

All

In only,very few soe01mens were grains

ﬂf The texture is as a rile very

Troundmass.

a_flner-rralned
jtqou n'qu"rfz 1s usuallj fecrystalllLed. In

Lones

ate .

They'lnclude quaruz mica, . |

This series 1s much better bedded than uhdt to the northwssis

stand out nor promi~

=the beds beinv ofidlffer nt”materials)

and calcxte content the

mently.

hiqber uhiS is the less schlstose the rock fxceotwtnat‘invthe slates

tamorphiémg“

Thisjgegm‘




Aze and Correlation.

.thevsgore'of Lake Memnhremegog the

fiLmL tone contalns noduLes : These Wefe thought to be fossiliferous but

‘none COuld be dellﬂltely determlned ac'such ';mlls de51gnated these beds
‘ #y o e _

as of Siluro-Cambrlan ‘age- from thelr relatlonshlp to the Silurian at

-

2 that vil-.

Ry

COlleCthuu made nes

-Forth ﬂatleyw and their foesil cont;nt'k

jlave were sfudLed mlcrosc0plcally and then comnared w1th deteralnaple

e
.a

:collectlons “ma de elsewhere) ﬂowever this cannot oe conoldefed as fiz-

L;n the age very definltely

“ f_“‘-

Withln tne map areq there are'a fewgfeatures_which'vive some

3

*cTue to the %Ne and stratlgraphlc 0051t10n of tﬂlS fOTM?bLDﬁ-  Certainly

it bears no resemylance to the Buncer.serles nnd aeens to be fairly de<.

ly younver than tﬁat form?tion. Also 1ts metonorphlsn 1ithology
L and structure seem to Lndicate clearly.that 1t 1s olaer tnan the
a“fﬁtrian.; Deduc 10h~:0n thls ba31s seem te be 1n arreenenu w1th the
- e1ons de by Ells, that the fovmation 11es between the Cambrian

‘lurlan and is thu efore of Ordov101an a:e. Furt;er_it is. to the Torme-

ag pnGVlouSl\ stauea

Laie Jassaw

sane tjne as those foundiin Rock Island canvon..fThese'are the most: out-

‘ LlPSt,_TO the JcConnell

’and second to the “.Iemohrema.roD series. The

C e ey

“detalled structure of hese three‘s rles seems to 1ndlcafe tqat all have

"

suffered;about the) o rr‘he one sus: estee cEeola
. tu .) Rl

fozlcal boundary in®

o - o

_me trerd as

ia-aﬂd;llmeSu ne qnd a series




“ahdfrust'spots - a fe&ture'not noted”

Ajincludinﬁ'the developmeht Of?OchT

5intthe ilurian and Devonian rocks,-'seems to be of about the same egree

. of intensity.‘ All these F‘eutures tend to 1ndlcate that the Tonlfobia

vfserles correlates Wlth the Jemphremafov and %cConnell aud therefore

f,conflrn the conclu51on preVLOuSly made that 1ts age- 1s Ordovician.

‘A more definite correlatlon can be deduced. HOWever in ordcr

Ll

1tto understand why 1t is oossible t ‘;utpest the fOllOWlﬂ’ relatloAships

:for lormatlons which thouvh verJ close zeobraphlcally, are so dlffcfeﬂtJ
in tnlcﬁness and lithology,‘lt is necessary to assume that a thrus

_fault of con31derable diSplacement seoarates tqem. The two uoper mem-

~01ty of arenaceous maferlals does not seem to correlate well with a ser-

- les Wthh evcrywhere shows_nuch arenaceous llmestone. Furtner-.at the
S ... 8everal .
Ibase of" the slate ln‘mﬁpy olaces

with

tae memphremavoé series 1s not very ﬁeasible._'

+ The coarse textured materlals of the MCConnell Series tuhetneréizf

w1th the oresence of carbonates throughout stronély sugsest tne poEsi- aﬁgf

Dlllfy OL lts correletion w1th the Tomlfobla serles.,iThe former'repre-

'~sents near shore conditlons while he latter 1°;tne result of deeper-

ater deDOSltlon— the tvo having'been separated Orlélnallv by




.Tilar

"iPay valley.“,Strikes througnout the whole'area, eyceotlnd, ao previously

3statxd tn"t part affeﬂted by intrus10n of the *ranodlorlue average

‘fbétween'h

'erlv to k 60 70 and near?the'l 1t:of tne mao sw;n;s bac& again Lo

N 3L 40°Ef* The din t:rouwhoutvfhe_greate”“part of tne area 1is between

©40% and 60 west.‘

1n places :
it increas-

he 1nt rnPtlona* oound -~

_and ’n tne nortneast lt is almos: as

tha f‘all belov' 30

;"here were very fev outc ops w%ichfrave more 1n‘ornatlon abOdu

'"the’stroﬁuure than tne dip and»qtr'Te'oﬂ,t brata. Draa ;olos aﬁ

- The rare occurrences no ed almu t ine

e

cleavagé we~ e seldom obserwed

indlcated an overtu

variably ling f tneu.tratu_to the east ‘In a sec-

tion'acfoss uhe strike from the southern,'nd of eake Hessawipol to the

aad 1n mdny outcrOps near Boynton Such evidenc?Ataxen in conjunc

Witn,tne]unlform dlo would seen ‘to 1ndicau .a:contlnuous_overturned

stratlgraphlc section, but‘here as 1n the’ Lst. this is a delusion; L

Aany outcrops in tols area show contortlons of the qtfdba {‘{i

N

The se denerally yield no nore 1nformation than}the fact topt th beds '

,or{proper observation




The scar01ty of,ev1dence‘1ndicat1ﬂg asndrmal attitude of thef{:

:;,Howcver 1t seems orobable tnat

'ijreatlyfeeﬁferﬁef strafa eem bo be’ Conflﬂed 0 relatively

narrow zones which parallel the weneral strlke trends. -One of these

‘zones extends frow Crystal uake north to a. point aoout one ﬂllc south-

west of Valrfax aralleling”the main 1gnway for a con51aeraole dis-

~tance.' Others can. be traced Tfromgtwo or tnree mlles sou tn ol‘the vi

lege of Tonlfobla to Boynton,5from West of Cedarv1lle to a ooiﬂt about

two nlles north of Marllngton, in fhe area of dl&es West 2f the Staa-

Sue&d hlehway and less definltely in other sectloqs. It is probable

- N va

tooogr ohlcal features.u

X

magor

*v”he valley of the Tomlfobla Rlver 1ndlcatcs tne locaulo: of

t
.

'a syncllne fhoan ltS oresent snane 1s Urobablj tne result of erosing

"t
o

’1n the Tomllobla serles ratner than an 1ndlcatlon 01 tne sqaoe of the

-

foverlylngjolluropDevonlan.; Also tne valley from darve Bay to within
a few milés-of'Ayers,Gliff t1at east,of the Crystal Laxe zone of con-
orued strata vand three otners soutae st of tnls pfobale mark the po-

51tlon of syncllnes. Interveninr rld*es wohld tlas reoresent anticlines.

There

. tems of nCLent structure

‘at leasr

‘<tems




_ftne beadeﬂ slate and-limesteﬁe7end theylimestone has a general trend of

hat the resulblns'areas were slmllar 1n pa tern to tnose o;

'formatlonal nasses just west o; the Bun&ef ;ault.‘ Tn;s wou ld Sqéivot

'tb at

jof deforﬂaulon as thatfln“tnuvolder formablons to the west.

'ﬁWhe planve of mlnor folds wherevew oboerved was to tne norty

tos

at aneles varyinw from 2'°tow301 Also 1n the nortnwestern part of the
area there ‘is a oronounced slicken31de llnlng on bedalnv planes wnich
'F?d ips north 20°to 45._ While tnese features may suggest a plunge of tne

ﬂstrata Fevelooed by the last deformatlon bhey more OPObaDLJ 1ndlcufe tn

St
- B

Fg’dln of the'Iormation-prlor tO'it. By comoutatlon fron the directlon of

ct
[ B
w

the uuooosed 5eolorlcal boundarles and tqe plunge of mﬁa&xﬂ fo i

”ngured tnat the formation hms a dip to the nortQWest of something over

~

308 Thus the llmestone lles 1n a Syncllne wnlle tne bedded limestone arnd

slate occuny an antlellne,J This is only relative¢y for the structure

is nof simnle and sueh relatlonshlos should Drobably be spoken of

b
H.
o]

terms of synclanfla and anblcllnoria.;

As nrev10uslj stated the structare of the Tomifobia series

(l')

Jln the areaa adjacent to the maln mass of the Stansteaﬁ ~ra10d131 is

';dlf?erent from thau found elsewhere; Apnarently the'Lo;ce of lPLFMClQHV,

g} nas had. con31derable effeéf on. the attltude of tne straua,

octh there is a 5eneral curv1ng of'the str1<e 'W1th dloe such as to in-

Near Beebe there is a steep 4ip

alcete a dome 1n tne Jranodlorlte area.,

is about 30°

east wq1ch flattens to tne north sof
'northeast;f Bejond tnls to the west tnefnortaeasberly QlD cortlnues be-

quite a large




““%‘~——dieteeteon of tne beds dlrectlJ overlying 1t but whetner t toox olacef7%}

'tht lgneous area tends to conflvm tnis. However it is- o0351ble ) conf

wl

‘ceive of;the deVelopment of’these features by dominu'after intenée isog

' . {av
cllnwl foldin;-- indeed a:summatlon of all ev1dence seems qustronﬁlv

j-&%&; tnis conclusion. The grdnodiorlte Snows llttle indication of nav;

ing oeen subjected to the 1ntense deformatlon wnlch developed the 190-

fcllnal foldlﬂg. A bend 1n5the structural trends, the axls of which

pa.sses throunh the granodiof te area, may account for nany of the fea-

P

tures which aopear to be due to the oresence of an 1nfru31ve buller

e

dur'lnb foldlng.. Within tne rranodlorlte mass near the laite several

.sma, ll 1nclusions of sedlmentary roc& have a strlfeiand dip paralleling

o

,tnoee obsefved beyond tne mess._This su bests tnat they vere isocli allyﬁf

e

folded nrlor to tne lntrusion.: Granodiorite dikbs throu;hout the area

!

' do not anoear to be lolded with tne strata

lqrnbd and frequently tend to parallel tne structural tfends. Thus iy

»They are seldon much ds

trusion w1th a general dOﬂlng and in Dlaces 1ntense loc 21 defOﬂnaulon

h - : . -

emsto nave followed the development of tne iSOCllﬂul folllnb. To the

",east of thb 1ntrusive area there are 1ndicatlons of the resence of

W

syncline’ The axis extends from Beebe to a. 001nt aoout a nlle west of

o Vl”a. .f"
the vell%y o’ Tonlfobia. To the north sorlnbs

«,,,.

wvalleys and a dlsagreeu

ﬂenu of" dlo and strike suggest a fault extendlngffrom ﬁarVeJ Bay toward

nlfooia to a 001nt about a - mile east oP Griff n. The strata on tne

5»;5‘ soutn side aopear 1o be uolifted relatlve to tnose'on the norun. Both

donlng and uplth of the strata

Aa saw1poi stat on:a’ sudden hanve in the strike and

f depress--

‘tﬁoEmlleS'eoutb of the




l.

Vvillaqe the fault is marked by a series of depfesslons and

fOn either side the strata mre bale contorted and there is little.agreeff‘

bt im0

(IR
ct

'fment:uytrlﬁe ‘and dip. Juch quart ‘.s”oresenh Farthef n0fuqea

+. the area is heav1Ly drift- covered and as a consequence nOunlﬂD COULd

:J_be learned of the fault:.tThe line nrojected Woala pass throuzh the

‘".deore551on one-half mile south of Massaw1poi statlon. This is where

A .

 ,the evidence Of Strixe and dio WOUld plaoe it-3 Tne general trend is ¢ 4

ﬂOp“ox1mately N 48°W Notninc ﬂore:if;a’deflnlte nauure could be as- {

certained. It 1s probably a normaf

ault of post Devonian aze- flse-

;vhere tnere 1s some ev1dence ofl”ost 1ntru81on defornatlon, but the

ature o; tnls was not ascertained. There‘are orobably Ouher cmall

s

;feults ‘as lndlcated by lines of;sprlnvs and other feature s bub it is

;unlLkely that anJ of"these are inoortant.

“Thickness.

) From the foregoinf descriptlon of tne stracture it can clea ly

tne?thicyness of the lormazlon must

be Qreat;-"

~ » gtone oh

‘“sane

"for:this, bas1s WLt somewnat less




“overllo it unoonformaoly at Horth HatleJ Othepwi se no information . .. -
 Histoﬁy. ' o

.continuous, In_the earl;er‘stagés'theré5werefchanging conditions

dJPan Whlch arenaceous cnlc reous materlals Were alternated with non-

»Volved in the late Devonlan foldln WQion developed lar J “the nfcsent

_IAC..

'i'.f - ; L ‘.’ {éﬁ S ﬂ‘ﬂ, o R : .

-,

isAavailable. : 1;A3‘;o ftj.tjf"

Deposition of the series as now.exposed seems to have been

.

alcareous arvlllaceous.' Later'

1ere Was continuous deposition of

the former-type only;

- 3 : ) .
Prior to the middle Devonian'these beds,were probably subject~

ed to several perlods of delormatlon,:durlng one of vhich folds with =

N

an ax1ul trend of about N 50’ 'Were develooed._ q1hev were also in-

structure. A llttle later Tney Were 1nuruded and deformed by the 'f

St nstéad granodiorite;; mhLS was folloved bJVSlloht deformation, the.

age and nature of Wthh 19 unﬁnown‘7-SinceothejDevonian,erosion has




4

Memohr‘magog Seriee.»= L '?%*5“"

Rocxs referred to under thls tltle have nrev13uslv teen in-}
- cludediin the 1?‘a.r'nham slafesﬁd"This namne was flrst app plied to tqe

‘sl

'_definitely esta llshed it was deemed best:to anoLv soae. Locn namne to

those- found in thevmemnhremaoor area. They have oAten been referred tb

'thelr connectlon w1th thar name 18 well flxed 1t seemed adv sable to

The term in-

- ,deSCPlbed as Cambrlan s;ate,"Sane sufflcient'ev1dence for such a divi- -

szon was not found.“,.

“Location-and Distribution.”

greater part

xhe rocxs of bne uemparemabog serles occuoa t

nct afeas.. One 1s trla 3ular in shape,

gé

act a Line betveen uelmere Point

ere are two dls

and the nortnernflimit of the man area

¢ it o e i e

and ua&e Massawippi

other

'Vallev

hne.

ed “by:a dlstlnct dlerrence in

erles qu sena ated .

”theislate represents




" 'the boundary. However owing to_the:SCarcitv of outeroos in the slate

.y
RPN
L. L s

“~a area and the extremelv comeLlcﬁted'structure of fnese strata the tracing
rof the- bou“darJ for any con51derable dlstance was 1apos ible. WﬂlLe its

‘IOCQBLOH wzs eerhaps accura :sat‘sone 001nrs lts treud beyond was gener-
Lsﬁally not~clear. Bes1des thls vqghene ss, there 1s always the hazard of
{ . . r‘.
':nlacin a- c0ntact on lithologlcal basic onlv for it 1s imposcible to be
. - ; ” 4,.1
. isure tq1t a vzrlation is stratirrapwlcnl;and not lateral. In order tO'%}
. . . ‘@x'ﬁ 4

. e |
vuhLS va"u ness the bouudary 1s everywherc 1Ldlcutee 2 5 zssumed £4

show

'jOWlno'to tne e tremely comollcated structure the Doundz ;ois ol

',very'irregular;j At 2a few nlaces 1t was found Doss1ble to dlS”OV@P its

N

[REREANE ~true na qure.‘ ulsewhere lt nas oeen assuned alter a care l'study of
.structural llthologlc and phy81o~raohic features. Where evidence was

ntirelv lacking a- boundary consistent Wlth the type dound elsewners was

71vdrawn.ﬂ Thus whlle ‘the extent of each area maJ be incorrect its ?ocatwon

'(atlle st for the OutC”OpS studled) 1s correct aﬂd 1ts shape as outlired

o .

‘{,anproacbes that which actuallj ex1sts.3,Any dlrect lln"lﬁ '01 known 1lo-

"‘catlons wouLd glve results entchly 1ncongruous wwtn what 15 znovn to
xist, and would therefore produceza man of eyfrenely llttle value. The

fbounsurles are even more 1rre3ular t an lt has been dbc%¢ W1se Lo show.

- ; . - \ - ) o
- Baen serra ion is in 1tself serratevand_thc cont ct oetwcen beas in-many. -’

.}nraces reuembles, Thus 1t has Dbeen possible -

to show ooundsrles ‘and:formatio ;niy'inka'very'general vay.

'.Physiegraphy;}g

The Meuphremasor seriesiin” eﬁeral,OCCu ies the speat lowland
_ aphrenagos serl & , S

-

area 1o the wesﬁfof.Bunker'Ridve. ‘lnte armost invari eoxv is found
infthe”jalleys{‘rStreams anrq lafes are onfined malnly to areas of rock

_of this series. The older rocks °re so much nore reSLQtant tbat in {2

\

washboard tonography

S ~&e%fr&ese5wwhlle slate5' Along the

“

between more-resistant rock

e

o e MMtk




'oﬁroundéd -smoobn and often poli oncd.

'-,

he ehres

vaileys. A% oﬁ'y one -

liplacefwas it possible to obqerve . crooozéection of the xolds wnlch are'

L soﬂnumerous.:?

- Subdivi s’iQn el

The Memphrem&éog-ser&es;is-subdivided'into three menkers: an.
upper,*Oliver sandstone.~a mlddle Ollver ulate, aré a lover Loveflng

Slﬂte.H ‘The subdlvision is made on 4'he ba81s of dzf;erence in ‘ltno-.[,

,\--

iflOWi .l cnaracterlsflcs nd a uli&ht unconformlty between tne two alateg.;

e e L

N ”he upoer bound rJ is marked by a chaxre from slPte Lo sandstone and tnegf;

occur vas made”

outcropu,
former:’

rFhe Ollver san stone lies to the easr of the Siluro- Devoilian

in a‘xor“ow bwnd northeact of Ullver '_‘ne Ollver slate is faﬂther ea

1n a. simllar tho =1_m3reicxten81ve narrow bana. ;he onenlnm

N east of tnls agaln is by fqr the most7exten81ve of bnege’three

b]

A

rY‘he memohremabov eerles overlles P)CQQ'Of nmany xinds. As a2

result the baSal members are extremely varlable, for their caeracz'z is f

N

;Puafly 1nxluenced by tna ”o‘“theiunderlyinv roci.

OV@Plle_uuc Bunxer serles or 1 neoas “ocxrbnéf is

“eons WOﬂOP“‘e.: In mosr placec grav clate,ﬂfrequexuly yo;tnlhiﬂﬂ gmellic

. pebhles of quartz[ -1lllte and slate, 1s ;ound in conbtact with the

, nlder rocks. 7 - hese h)”cver are green; as is ‘the case in many parts
;' .. . . N \

to'the‘south' the overlJ1n~ slate is ucuallyialso green, though some b i

(Y)
4]

e

birovm ob_light.gray}ijhusva perfect gradatlon between the two series lS v

", often found, even igneous rock gradlng 1mnerevptibly 1nto seaincnuafy

They are 31milar in compositlon, containing the same feldsnars mica and

RO “other minerals.. The sedlmentarylrock can be dlfferentlated only micro-

scopically by 1ts clastic’texture

Where the‘slate overlies the asal conglomerate of the ncCon-

nell serles 1t aésumes th‘ h°racte

-r;_t'05’5differingonly in the

[ e e g s L PIRTORN
» . .

Liata. Cmemodaliel L. . o o . e e
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" type of matrix. Elsewhere the:basal:SIate resembles other underlyingtfrf4“

“ffmemberS'of this series.‘ That is)besides the typical dark Trey sl ate

lawhich frequently oontains quartz pebbles there are other kinds of - slates

ie o

}argillites and metamorphosed sandstones which resemble those in the)
'”AcConnell series.ﬂ In some places overlying this and the Bunker formations"
..there are coarse conglomerates and slates which contain hard Lléht 6rav [-fa

fnon calcareous nedules.,

The uovering slates, whlch make up by far the areatef part of

the Memphremaaog series :as 1mplied by the name are almost entirely

’; late. They are in the main black to dark bluish gray. Occas;onally
;there are lighter gray, brown or yellow beds.. In nany Dplaces, ecoecially

' 1in the upper part of the series, there is a fine stripin5 of wnite or

lieht-gray. The lustfe is generally dull though in some of the slates
"hhigh in flake mica or graphite it is quite bright. Near magog the slate
resenbles and has been mistaken for: cannel coal. | | |

o The texture in by far the largest part of the series is dense..
}There is a variation from a coarse, hard and brittle arg 1ll1te to a rel-_~fﬁ
tively Snooth soft and flexible schist. Occasionally there are bands

of hard granular material._ These are usually lighter in cOlor.’ The

lighter gray and wnite stripes are generally of this type. ln a few -?5%3_1
*';;_’ \,_"» :

places there are very soft greasy 5raphit1c scniets., Rarely'these slates

‘contain quartz~grains and slate pebbles.

"~ The - composition of the slate series is fairly uniform. Th

light-colored hard materials however?iwhich are founa more abunaantly

j.at the base and more rarely higherwup,

They include cherty and quartzitic argillites, quartz schists, ouactzztes

show considerable variation.

S and calcareous quartzites and slates,,all similar to those found in the

'.series below. Otherwise the beds are of metamorphosed argillaceous rock.

"",The quartz content is usually low but there are’ gradations to the hléﬂly

_quartzose rocks previously mentioned. The flake mica, and graohite con-

tent is variable from insignificant to“abundant. 'The-basal green slates

ta’ions in color often




‘ bring out a very fine thread like bedding,._ Cleavabe is usually present. .

‘though it is often so nearly parallel to the bedding that it is not

"prominent. Schistosity is developed in some beds which are softer or -

[

wof less uniform texture. Nonewip | , o
sverywhere the rock is. metamorphosed.,_It is now generally a .- .~
CLT e Ay

conwell developed slate. Quartz 1s the only mineral Wnich is not altered %ga

.zV‘

. n,,r &
: EY
“-and in many cases 1t has been recrystallized. Pyrite is abundant. It @

1s usually in the form of cubes which are sometimes as much as one inch

'ythrouéh..:In some places-it is considerably deformed.

Much of the slate, especially that near the base, carries an

f{E&jlnabundance of altered crystals of siderite or .some nignly ferruginous‘ 3

carbonate. The crystals are distinct rhombs and ‘range in size from

;lvery small to. almost a. quarter inch through. -The mineral 18 almost en--

;tirely altered to brown limonite butisome of - the original cleavage planes
.}still remain distinct._ Some crystals show no deformation though fre-

quuently they are quite rounded. Many of the coarse beds have iron oxide -

lc-.spotq similar to those found in the rocks of the ¥cConnell series.

The slate is fairly resistant to weathering-'more so than the

‘foverlyina calcareous rocks but less than the more quartziferous beds

;.

-

'underlying it.- In many places the outcrops conSist of well polished,

f7claciated surfaces which show little change since their developament.

.

3fOW1ng to the abundance of pyrite the slate usually becomes rusty on ex-

yuposure.- Otherwise it changes little in color. In nlaces tne beddi ng

“is broubhf out by a ridging due to weathering..
The Oliver slate con81sts of slates arbillites metagporzhosed

e}
Jsandstones and conglomerates. At the base there are I1fty feet of coars ;f

e
- ./
-conglomerates, some of‘which res t on uneven surfaces.’_The pebbles and é

bowlders are almost entirely of coarse 'hard’materials‘such as are occa-

hASionally found in the Lovering slate.?}Thefmatrix is made up mainly of

the‘same materials with*a considerable quant1tﬁ501,quartz., The pebbles

‘Vf;. fare generally well rounded andfthe matri‘awellfwashed for little of

en:sandstones. They
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; formatjon
.t ; resemble somewhat the metamorphosed_sandstone found in the lover Berics.

A

.The rocks of these two upper-membersvof the H mpnremag series}Q

dfapoear to be less metamornhosed than those of the lower member.. Though
-*s1milarly folded they do not appear to be so nighly altered. lnefoebbles'

Qtin the convlomerate are not greafly deformed as are ‘those at the bacse of L

ffthe uovering slate and the sandstone to a large extent seems to have

Jfretained its original character.
Age_andfﬁorrelation;

. The age of the Memphremagog serles was not definitely re- est-
% :
ablished.‘ Throuvnout the area theuslates are cenerally 80 hignly meta-

"morphosed as to be unfit for the preservation of fossils. None were'

~'u

”collected though one locality where collections had been made vas ex-,

‘_amlned carefully.

Ells reports having obtained two collectlons of hignly 5reoto-
leltlc shales, one from near Magog on the west side of the laﬂe and the
* other from?a cutting on theAmain rosd about 100 yards north of the

" entrance to the grounds and residence of ‘the . late Sir Hugh Allan} (BelL:'

f'mere Point); Prof Lapworth places the first collectlon at "about the

{horlzon of the Trenton or Utica.rocks of the wectern area*” Of the col;"fl
: : . : |

w1th absolute certainty:

as thoseﬁof macov but better 59ecimens;éhoul be obtained

atter_

Uthe west 51de of'the lake

v
$t

same ageyto;bojh

'[»1 R.H mlls Renort on ‘the- Geologyﬁof
o Part J. Annual,deport“ :
oo w2, 1bid. P 17J.
Lo %3,Ibid .

L #4.R, Ruedemann.

Portl_n of tne Eastern Townships,

Hew York, :emoir




‘t¢’As the fossil horizonf_s about the mlddle of.theILoverin; ?,ﬁf

| jQ11te the Oliver slate ani sand‘ \ne above t01s may reoreseut Utlcaioﬂgﬁ é

even l%ter Ordov1cian ave. ke

The Memphremago& slate maJ correlate in part with tqe lOﬂLLObla}

f;series (cf id. ) Beyond the aren 1t orobaoly corrclates Wltﬂ the late?ji

h

";;Wthh lies to the north and to the west of the-Siluro-Devonlan llmestoqe. ;

: Structure.

"As'in‘thexlower form tions the structure of the Memohremagogﬂ?

-In general tne slato outcroo° on thne -

{'serles is extremely comolicated.
vteast nd West limbs of the maln (Bunker) anticlinorlum.- As this is a-fz
o synmefrical with the axial plane diooing west tne areac'of slate are- .

fer more extensive in that dlrection tqan *o the east. TherBunxer

feult also may abbreviate somewh'h the eastern area.

1

}Throughout exceot f‘or he narrow oands wglcn are contlzuous‘

cllnorlum,tae olate serles is oreserzeu”*4

all manner of 1rru5ular1t1es in: sh De

on elther slde of the Bunker ant

in minor syncllnes..:These»assum

and ulZG fnourh tney show fdlrl definlte‘ax;alAtrends.andga s1milar1ty‘fﬂ

“Of_type~a
, g lhe strike of tre elate is: fairly uhlform'tnrou hout the area_a:“
f l”'nalhly between N 20 E and N 70 B fthouva 1n sone olaces tqere are notable;?
| divergenoes.' The dip also is I%irly unlform, aenerally exceeuing 60°¢ 2}%
the weet. Near the base of tne slate serles uhere 1t cones into cortaCfga

v'

w1th the older more r981stant rocks the strlke and dip ars. mOﬂe varlable

e

~and the beds are frequently very much contorted.

contlnuous stratlpraphic sectlon.i The strata llke those. in the lower .

"'; ' formations are isoclinally folded.l Throughout the area the trend an

dip of the axial olane and.tne nature of tne folds are’ aooroxlmate-y

‘is clearly shown‘at a—fon-placess iEPhersor

l ' : T and al several plades on
Bay brook, the 13&6 Shoreinear Magoon Point McConnell Cree<. At

 the same. The structure

[

égi, many'other:outcrops Waich’are relatively extens¢ve ‘the type of structure

is clearfbut generally the exact details are vague.y

’shaoed at the apex. The beds

i i i

ha.'v'ef: been .so  presse




"”53;possible tO'tell for what distance tnis relationship is correct Likew

73eonver3ence near the axes of fOldSa VThe same”lac? of variation is ob

}@Hserved,in the strikeihf the strata on oiun*inv ioids. Near MNOre LEe.

"é‘siatant rock <8 however thevfpendié
i The tyoe of structure develooed in the slate is somewhat difiercnt from

fi”thet in both the overlying and underly1n3 ueries, for under the 3r eat .

| ly recognizable as such

~the msjor structures. It is seldom 00551b1e however to 5a1n any dei-:i

- Lo e - . ..
k:x‘ r} . Lt ! . 7 .
w i .

PR

the strine and dip is nore Variable

. 1

r=ssure the slate beds were’ more readily deformed. ﬁence foids were:

evelooed thch due to the thinning and thickening of beds were qer%éﬁ}ﬂ;i

I ».
7 & =

R S : . .
The folds vary greatly in size from those of a few inches to;

©inite oonceotion of their sizefﬁ

Y may indicate the relationship of ‘the strata at one point it is never

wise the plun e of such folds changes so frequently and abruptly that

" paralleis the main'structuralitrends,and dips steeply west. It

-of sec 1ons._

Sl 4 e s e s s it

‘”The dlp of their plunge 18 eAtrenelJ '

variable and“irregular%f"ln_places_it;is very abrupt and shows sudden ”:*;

changes. No“ﬂuq, N S , ERE : o
.‘ﬁi Drarr folds in some places are very numerous, bUt they are of

little value in working out the detailed structure. Thile a drag fold

“»information obtaired fromAits observation.is'applicable to an undeter-if@?

" minable extent )y, | q) N N ‘ | :
“ﬁ.-~ ""3' The majority of-the drag folds obsenved indicate that tde Jii

'-adjacent strata 11e on the eastern limb of an anticline recumnbent to
. the east. This is probably due to a greater development of dragz folds

" on the under 1imb of overturned anticlines - a part which has suiffered

more intense deformation -.rather than to the actual presence of a

el

r*sreater amount oi strata rith this attitude.'

: Cleavege is of little value in locating folds. Generally it

-

UJ

cens
to be the result of the intense Squeezing and 1s a regional development

rather than that of aynunber'oi individual folds. It d1d not show any

',consistent variations 1n dip across either minor or ‘major folds nor i%«A

fw“i

strike- around the endSof olunginb folds. These were the deductions f?On.:

a very great number of reaistered strikes and dios and actual observation;

mhtly Ane hardness,
However some folds,showed a. very peculiar individual dev-

f'a-cross section of a-

mile West of the lake. The Cleevegef

i i e e b AT Lt a2




e e

Lon the SOUuh S1de appears to beia result Ol the development of the iOld

’jwhile that to the north is- later and isAa Droduct oi .the soue zing
ERGTIOHRI cleivave has not entirely obliterated that oP the lOld 'Uni;
?{gform 3vstems of Joints Were nOu'noted._ In many places, noweVer, tierev
Tare j01nts mlnor faults and fractures; both regulan_ and irrefuiar.
;These were of no value in working out the structure.,- |

' - Though all these features, wnich are usually sufficient to
'[worx out structure; are inadequate to solve the ma jor oroblems they areA
:of value when considered in conjunction w1tn other data anpd in some places

ﬁfhave their usual significance. At Magoon P01nt tne strike of the slate

. beds shows a distinct convergence toward the soutn indicating the nose‘

of a south plunging anticline.; L&St of Belmere Point and farther south:

;ﬁthe strine of the beds and the lower contact of the slate indicatesthe

envularity of the unconformity which exists below ‘the Siluro- Devornian

'limestone. In the- northeastern part of the nap area the general cuiv-QEhA?
_ =F
ing of ‘the str ike around the hill West ‘of Lake Massawlppl sugzests tha%f%j

'sone resistant mass or new structural feature has prevented the coantin- -
uation of the trends found to the. south. - Wlthln this area the strikes
ivand dios are found to indi#cate an entirely ‘different structure from

'\ g

that found in the rest of the area.: ulsewhere chan*es in the treand of

"strikes are sug:estlve of structural features but are generally ofl valueﬁi
only in supplementing. other data; ’ 'l’ 3;?'. ‘ A i};
The structure is brought out best by the distribution and snanet
of the slate areas. In conjunction Wlth this the 1nfornation galined 4]
from. the features just described - from underlylnw and overlying forna-
'itions,and from physiosraphy are imoortant asse#ts. The lé%ger is of

areat'vlaue because the underlying<rocks are so much more resistant than

the slate tnat in many places their oresent surface represents a horiaon

not far below the original base of the slate..
The most, outstanding structural feature i the great Bunker
anticlinorium . This is asymmetrical as lS clearly broubnt out by the

unequal extent of the slate outcrops on either limb. Its aXlS extends

"ﬂu7’ from the hill northwest of_hake Massawiopi to Thetstone Island. Eow-'

©oEmrs

ever in tne south there is anotner axis offabout equal importance to the

Sl




‘,lateut anﬁ most, . important deformatlon 1n rhe area.b It is a simultaneous

'the axes of minor folds

_._“»_ )

¥¢more or less parallel

of the?bedding and‘cleavaqe all of wnicn are

In the soufhern part of tne area-there are two important anti-:
cline ather than one That just_west of Fitoh Bay wnich is the con-

ﬁlnuafion of the Bunker‘anticlinorium appears to narfow considerably

tovard the south._ Immedlately west of it is the avoon syncline des-
crlbed under Slluro-Devonlan.' West of thls avaln lS the Eagoon anticline
"then the lake xﬂemohremarfob syncline.ﬂ These four major structqral feutures

.clearly converve plunge steeoly and appear to pineh out rapicly to the

isouth., All this is morehfully described under ulluro—Devonlan.

s

'Magoon Point antlcline anpears to bfoeaen ouu,,

To the north th'

plunee slightly and break'uo into seveoal snallef ones. The iag £0o0o1 syn-iff

eline seems ‘to disappear in much the same way thouvn Wlth a rise inst

(1)
}_
m
Q
[}

of 2 plunge. Beyond todthe-n th less lmoortant folds nlch r

= these can be outlined

e

die of the ax1al planevbut they show all manner of varlatlons in olunée.z

Folds suddenly pinch out and are replaced by others w1th no- de’lnlte

system apperent.

. Lol

more clearly when the;features of the whole area are. conS1Qered. These




R

?uneoualistresses in vsrious oarts;:'This‘caused the development of un-
~Euousl feature" the lateral Dincnlng out of “tructures thelorerlenoinvff
;;of folds and other 1rregularit1es,- all necessery to make the aaqutments
?in such’a bend This develooment of folds by its lrre~ularitv maXes it_;
TdilflCUlt to observe 1n the southrstructural features which are verjb
'clemr 1n the north. Though much in the south seems to be in accord n?ﬂh'

erobservations made in the north it does not seem adv1sable to conject ?’

nal axis dlverges fron the main Bunker anticlinal axis at qulte z pro-

ST NI e st e

»formations. Comouted as for a formation Wthh ‘had been 1nvolved only

~the last deformatlon the dloaprobably Would not exceed 60° in the south

1

[

. .wm"

more about the structure from this intrlcate series OL folds.

Toward the. north the folds seem to open out and axes radiate

.,

ejin a manner more . or less fan llke.d The main Lake Memphremaf05 syncli-

nounced-anele.' In a-like-manner'many'minor axes dlverge and as they do

so the folds becone more Open and others appear between them. Trnese

: features are clearly indlcated by the divergence of the trends of vari-

ous masses and of* grouos of strikes., However the minor lOldS are still
largely 1soclinal though toward the nortnern llmlt of the map area there;;f
is a marked tendenCJ for these also to open out.~-'

The general dip of fornatlons on . the llmbs of daJor folds -

that 1s,whether the folds are Open or close ' is difficult to ascertain.

o

It can be estimated only after careful study of the relatlons 1ip of the

'varlous,masses ,of the physiography, eSpecially of exposed reS1°t nt forfff

mations -of the nature of boundaries “the plunde and nature of mino

H

folds and to a lesser extent of other features..'mhe methods eamployed

will be dealt w1th more fully in considerinb the structure ol youhler Qf

and 30 in tne north. Dlps on . the,base of{the MempqremaéOg series in

pear two major structural




1s an innortant syncline which h' its bev1nniné a few miles bo the p'ﬁﬁ

.,SOuthwc t.- To the west of this is an anticline as indicated by a ratherl

ifpronounced broad ridge}_ The axia trend of these is in accord with the

) }

:fan like divergence prev1ously descrlbed._ The form of the anficline

"l scems to be s1m119r to that of the'main anticline af uunger Hlll. hinorﬂ?@

.,'.

fffulds are imposed upon these as elsemhere

miies including

An area of several souare

Sl

sone unusual structure.“

'section; thh does not’ sbow the n

:;often aoes around hard inclusions uch as pebbles or pyrite. -tt-appears

'-,fo rearesent the surface of a mass

avy

»deformative forces \hlc so 1ntenseiv

~to Withstana to a large degree the

'fiolded the roc& of the rest of thezarea.} In the eioosed cocz there is

nothing to explain the msolation of this mass irom the rest noi is thers -

"resistant 1gneous core.

The structure so far de

”LDevonian foldlng. uch evidence of structures preViously develoned is

K

“clearly forthcomin 1.The?features observed would seem to indica IS tnat-
the MenohremaWOﬂ series had been involved in at least two dis tlﬂCu and

separate neriods of defornation nrevious to the depOSLtlon of the Devon-v'

LIRS Ead

The lower contact of the .main mass of the memnhremaror series

L ' : “(Frgure 10D v
‘AVhas a general northeasterly tre&i It can be traced more or less contiln- .-

3fuously from the boundary of the Siluro DeVOnian rocgs east of Belmere

'dassawippi.; The trend of the lower contact of’the McConnell series

- gl

which seems to renresent in a general‘way
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”Derent.;‘ They are 1ndicated in many'pl ces by tne linear arrauvenent

] Ln t.ne arsth Qlfect Aye

::nell Creek. Still fartner nortn'a series of emdll folds.

;glﬂUOTtant aﬂtlcllne Walch crosses

O oy

;ij chanved. The strlkes,recorded thou*h varlable are. nelnlj N 50" %

'lthe dlpS nort heast &

to be 1n accord with the;oosuulatlons of tqe structure. ‘Southwes1

leos may not actually be absent or;a 5eneral upllft w1tn iilplnf

appears= o nave taﬂen plaoe may heve reversed them.

f}ojnclinal axis. The folds Were pxibably parallel broaa and open ‘w1

t

rs .

ana‘ E

'are not, so epparent.. At bhe v1lla;enof 15‘1tc1r1 Bay there is a pronounced

syncline and north of tals the Oliver road apoears to ;ollow an ant

nal axis.‘ At other points there islevidence of simllar cross folae

“,;as a rule 1t 15 not very definite. Owing to tne very in tense Devon~

Tloldln: in the extreme southfall previous folds have been so d;StOfu

as to be unreco5n1zable now

ticli-

but -
an.

ed

olds orobablj syncllnorié%e—and antlclinorlé§e ;They seem ta have




Fbetween middle Sllurlan and mlddle Devonlan;;tﬁfﬁa

,*?""-
B

'

1

Thickness.

No accurate estlmate of the thlcmness of the Memoqrcn 508

formation~can be made;v Its greatest tqlckness now is or&bbly zpresent-

ﬂed in a section from the Siluro-Devonian contact north of Oliver to one .

'of the snall macses between the Maﬂov roads._,The dip of the.xormatlonvfs

v

fln this dlrection is nrobably less than 30’ 0. thau the thlc&necs calcu- -

lated accordlnvly 1s less than 5000 feet This seeqs to be qulte saf-

ficient to explain_all]featsres observed yet 1t may be very: ‘far from

_correch. .

_RelatiQnShipbtovOther-Formetlonsl

' As the slate scrles has been determined larbeljxe lithologic~

Tal ba31s the boundary 1s generallj olaced where slate is in con‘3°t with

other r00ﬁs., Thercfore 1t 1s_doubtful that the base of the series as

“+

'shown renresents tnrou hout exactly the same- norlzon. However it prob-

1

obtalnedéin otner reSpects.

}The slatewat its base 1s”found in, contact w1th a great varletj

'

iof rocks;ﬂ In the northwest oart OL the area it overlies at different

poinfs all the many phases ol‘the Mc Connell serles. At the southern

.,fflimlt of thls formatlon it lS foundldirectly overlylng the coarse ba sal

- Econglomerate whlch here really constltutes a bassl conslomerate for both

l roc&s ol»greater age tnan the McConnell series.r The slates rest direct-

."ﬂfly on the sltered diorite p)

often assuming a dlstlnCt 5reen color and in

They

nly by their clastlc tex ture.‘

-

iserles.ifln the southeastern Dart'of the area 1n many pluces 1t overlies




15.

Ty,

7
{6

-idlrectly overlies the JcConnell convlonerate there is found a ﬁairly
‘1fjcoarse basal menber. The greater number of these occurrences was found
west ofchConnell though some were,at“the contact with the rocks of tner>

-"‘Bunxer serles. The rocks below the slate esoeciallj the igneous rocks ,

Q 7

. and those near them, are very often rusty.: From these features it is
b #: Teaio the McConnell series :
.7 concluded that the Memohremagog series overlieshw1th a slivht or oartlal

“unconformity and that beyond it overlaps the older rocks of the Bun&er

%ﬁ"”serles and the altered lePlte.

The amount of slate lying beneath the Siluro-Devonlan llﬂestone

is exf”remely variable. In the southwest for a short distance along the i

.\_contact w1th the main mass’ and aroundw ~the smaller masses it is

entirely absent. The variamions in thlckness of tne mempnremaéoé szries. :7

are apparently great.u This is due to an - origlnal unequal ep051tion andTiJ

-

[iig:to a areater extent to post Ordovician erosion._ ‘The great amount of

f~erosion is clearly indicative,of the unoonfornity Whlcn ex1sts above theiai'

"Ordoviciana'i

" History.

T . h

slate bevan are by no means clear,

’;It seems li{ely hhat part of the area.L;

bwas already under water and that deposition of the coarser material of

“the McConnell series was in orobress. At tne beglnnlng of the iemphre-

marfo:r

there was not,

much variation in’ conditions.; At :he end of tnls tlmehthere were severalff

'

After this conditions continued to be

were denoclted.¢ variable - near-

deposited. During:




B

' nized as such.

as Silurien. However it 13 not unlikely that some of the isolafed

»tches or oart of the main mass now de51gnated -as Devonien belonu to

the previsus neriodf A simllarity in lithologlc character and a scar-r
city and very poor" state of preservation of fossils ‘in both formetlons
make 1t difficult to’ differentiate between the two.: AS‘uhE‘POCk over-;i
lylng the older formations for considerable distance alon the boandary

is known definitely to be Devonian any parts 1ncorrectly de31ynated

must be small and unimportant.‘

The 81m11arity in most resnects of the Silurian and Devoqian

makesa complete seoarate descriotion of the former superfluous. zeaturesi

"common to both will be fully described under the hea ng,Siluro-DeVonian,

surfacew‘ It hes a marble like aovearance w1th ca101te segregated into

Sillcifieo Tossiis

stand out nrominently on tne weafhered surface.; Some of these appeare Q?J

ﬁ?
preservation 1 .-

The smoothness of the

the

rom-these_two features it




;ﬂ”discontinuous or isolated by ore-Devonisn erosion.

'ﬁrpond on the main tributary of the stream flOWing into HacPherson Bay
w?the rock overlying the . Ordovician is fairly definitely Devonian. Beyond
"this no indicative fossils Were found near the slate until Belmere POlnt;
4. g A l"“"'é(.
: extensive outcroo which lS definitely Silurian. ~Thls must be the basi

VETY narrow valiey from the older rocks.

1hard calcareous material in & slaty, somewhat calcareous matrix. The.

‘product of the underlying slates.f The hard nodules vary in 31ze Trom

a conglomerate.l It has been subjected to great pressure end is hléQLJ

‘shearedi The matrix is quite schistose and the nodules have been d awnA
N will be Diven under tne Devonian,'f

_continuous section from the Ordovician rock° to tnose definitely deter-‘d-

ﬂfor below 1t‘stratigrabhically are slightly~calcareous. Thetner the

'rcoloite has been derived fron‘ov rlying bed

. i e e
+ akon A YT R

~South of tne Georgev1lle-Fitch Bay road as far as the little

o

- R . i o ‘fl‘ fo tl«“& }’--u'l‘ DT
;was reached.f Just north of the larbe croox in tﬁis-road Athere 1is an;"

‘F,A .

1

nenber of the formation in- this locality as it is senarated only by a

B

The rocx here consists of irregularly lenticular messes of -

4

letter weathers and crumbles very readily to earthj dust, ‘leaving thef

'nodular masses’ free., The slaty material apoears to. be a decomDOSition

that of a fist to several feet in length and apoear in -the main to oe

fossils, partially silicified -in an accumulation of calcite. bca+tered

. 1 .

'throuchout are many fairly large uuartz grains.. The Whole:mass sembles’

-

out into lenses., A more detailed descriotionxof tnis type of material

South of this outcrooitnere is exposed in the stream-oed a-

: 4; f'

9
.‘,

nined'as.Devonian : apor0x1mately 1000 feet lower down along the stream.ﬁf

'y o
At the base the older slates appearito grade to a nodular material like 93

' [..: .
that found to the north., The slates 1mmediately east of this uradatiingg

rgis.a‘reSult of original.

co : “‘ B e
ems more nrovable that the

¥ could

tructural réelationship that:

~

ial wa

lescribed above.
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"fal. At 854 feet there 1s another nodular bed «and.at 1000 DGVOﬂl»ﬂ fos-

_and appears to contain tne same fos31ls.-'The'series in'the creek bed o
'oontinues much the same to .a DOLnt six hundred feet down stream becOming{ﬁt
. . more slaty and containlng fewer nodules. At tols oo*nt a oed is found .-

“-th'ch is qome*mat simllar 1n lithologlc cnaracter ‘and fosoll ntent to.

 There DeVOnian fOSSils were collected. Both of these horlzons appear 113&53

*tcoral reefs and are made up larbely ofﬂfav051tes and a stromatoporoid cor-~@

7fs1ls occur.' nossils were collected atf
éthlS but*none were identified.definltely enoubh o be of value. Froa
étne forev01ng ev1dence and the fact that materlal determlned as Devonla
;overlles directly tne older Slates at, the corner An tne road to he :outoy

?1t seems best to olace the b%se of the,Devonian sonewhere in the fir suzuli ¥

B

stratq Whlch outcrop below the brldve on tne stream south of Geor 11e.3$
5 , .

.

various 001nts from the base up to..
1 e AR

i
4

t:ls evident that the Sllurlan mass 02{

hundred feet of nodular material

'plaCLS., BeJond these

e f{ec_?"ve longer
zﬂ@-&«; than elsewhere.

uteroo:ofHSilurian from which

A careful searcn O?D‘Z,



1Of>thie *ormatlon west of_the 1ax ﬁ; "The S Lurian
The norther

ldemphremapo 1ies Ln aVSynclinal troth of uilurran measures

51de of tne'1ake_than?

ﬂExtene;ye,qollectlonsQogimaperxa
Dr,J.I.

.‘{,..

. 00- Fav051tes cf ”favosuS'
g .

-{102- Conchrdlum?

'r

Conchldium Sp. undet.rTM

L
b

{Lot no. 102 (soutnern outcroo) represents the next Jounger

an) represented in tnis collectlon so far as can

as certained from the ev1dence of the moorly preserved f0551ls. A-

nchldium badly crushed and distorted but show1np the SDOﬂdliluz

5
LA
<
[

f

1tt1eton{'N Ho Science N.S-,lf?




Structure, Thickness and RelationShih}to Other Formations.

N

The Silurian bed :sfrikéjafiitilé'east of north and dip very
':steeolv“to the west. The outcrops represent tae truncation of the eest-f
.gern limh of a syncline.w The apoarent tthﬁness may be;an exe*veretlen,ff
| due to iqoclinal foldin;; of the nctual tnicknesc es is found inbthe :
’.other formations.i Without assuming such duolication it

.:a'as not more than six or seven hundred feet- indeed less

be more. reasonable.‘}vjf":f;ﬁi y

A distinct angular unconformity separates the Silurian from

. the underlyinn formations. No accurate estimate of its greatness can be

_ascertained. oertainly to the south it was pronounced as the strike of -

the olde eformations inclined at an an5le of 15 and over to tnaf of. tne

rf‘:younger._ Toward the north however the slates have been 80 intensely
squeezed that ninor folds have developed parallel to the venerel struc-
-tural trend which is aoproximately parallel to the base of the Siluro- .

, Devonian.s Therefore any strikes taken revister these minor 1soclinal
_folds and give no 1ndicat10n of the true trend of tne formauion. So fariﬂ
as it_has been oossible to ascertaln,‘the plunge of these minor folds

" throughout the region is to the north at, a fairly steep anvle. This

ould 1ndicate that the strata here angle 1nto the uooer formation as

- they do to the.south.3 Takinb all the available information 1nto accoane e

it seems that the unconformity is ery great and that at all places along

the contact there is a distinct difference in the strixe of tne two form-

'ations. thau is,'a pronounced angular"unconformity exists between the

Ordovician and Silurian _

'”History.

According to fossil evidence the lowe”fSilUrian is;entirely

Jf}




nere ars-manygfe'purf RSk

eneplanation folloved by

"phe dee dlslnte sration MLAuLoneﬁ
4

”the earthv tjne of matrix fouqa at

‘?the I 4

>a wnnq tne lacg of well-wnﬂhcd ba al con"lomer

ateu, andSuoae or

amount of clastlc materlal Thus it anpears that tne SiLuPlﬁﬂ was . de-‘

Judglng by the finenessﬂof texture and the lar?e ﬁe”CCQtaﬁe of

‘J

aLcareous materlal er031on Was very slow or the source of the 5¢diments

was at some di°tance."»The dlrection from wnicn they came is difflcult

o to oostu'ate. qowever durlng early Sllurian times the ctructure was

A;SO tne

.““sucn that the more resistant strata occurred tO the SOUth-

fo‘its apparent

very scanty evi-

dence available._ To the north andﬂsouth the Sllurlan is"absent and'e#en;

fto:thé»éaSt.‘ Itj9

3

b_sncreased 1n thlckness to the west.'gWhether all t 4lS the result of

~n origlnal lrrevular dlstributionAor of Sllurian W%Ppan w1tn efosion.

i

~of oart of the fornation dep051ted is dlfficult to postulate out h.

-lutter seems a somewhat more satlsfactory exolunatlon.

OI‘ W8I"D ln:-'f

after with

Its absencc

hei.two: causes neﬂtloned aoove.
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‘able. Bec“use of tnls

The maln body of Slluro-Devonian rocms of the area occuples af

=;narrow strip along thetnorbheastern shore of Lake Jemohrema5o~'el endlng

‘to tne south nearly as far asg Long Island and to the north beyond the

llmlt of the sheet They are reported to occur on tne West SLde of tqe"

L Ergare 40
R lame extendlng as far south as Owl"g Head* %ne sane formatllns are

-found on Lords Island and'Molson Island. Of Round Island Ells writes,

?A"South of the Owl g Head Mountain Vharf on Round Island the same dolo'

v,mlflc slates, in places chanred almost to a talcose mica schist, contaln

charecteristlc fOSSllS of Sllurian age. (slls referred to all these

: here
TThus the Siluro-Devonian rocx Aoccuny a

the lake.u

PO

4
Tnere are four smaller masses fairly dellnltely outlleos of

W

the main; body One is at Magoon P01nt one nortn of thls near the cross-ff

b f road’” and two southeast of Georceville.- One of tnese lS not far from tne'%?

P ueorgeville-marrows noad on the maln branch of tne macPherson say streaa
3f, ~and tne other farther south. There are ‘also: two small outc”oos of lime-

stone, one on the crest of Buncer Hill near the little strean a mile andd;d

a hall sd%hwest of Lame dassaWLDpi and the other about one ‘aile mest of

the lake at a o01nt just north OL the‘most dlrect;magob-Ayers Cllfl road.

uempnremagov series and

Thej overlle slste whlch hal been:lncluded 1n-the.

B ) . . o o
e e T M A A ST e
- i . e, :

-Ells and Harvie s Report”

e

L w2l Ells- Reoort on’ adEf
: V:Annual Report- 896




The maln ‘mass of Slluro‘Devonlan rocgs is found in a somevhat o

:(ellinsoidal ba81n,'tne lowest oart of whlch is occupied bj th northernﬁ'ﬁ

,gend'of:uake Memphremagog. To the west of the lake tnese rock e form a
1:low, gentlj undulatlng and relatlvely flat ridve@>-Tne Lake road.runs;f
halona une creot as far as the creex south of Georgeville. 5Bevond thisf
5Q_and Qulnn) whlch cut almost completely across 1t.,
'Lprobaoly extended to the south orior to the develonment of the lake.

..The boundary may be represented by a . llne pas31ng west of Long and east

'_of Round Island, then back to the northeast 50 as to loop around the

. : ‘ ; (F.g,‘re 1) }-, gt i
:Vdagoon P01nt massA The latter also lies in ‘a ba51n, rather as if in the

tip of a ‘spoon p01nting north the bowl of Whlch is the laze
fSlluro-Devonlan rocks at thls point arc relatively flat the older rocks
éﬁhrise up somewhat abruptly from them.h The other Smaller masses are
Vl.merely pcrcned on top of the older formations. o '

h The base of the Siluro-Devonlan 18 for the most vart very eas
.flly traced by physiographlc features.,-lt ls generally ‘marked by a QlS;
”tlnct valley. North of LonJ Island thls is occupled by a streaz, froa

b,

the head of Whlch to the polnt Where the road crosses tne COﬂtaCb tnere

S is a well-defined denression., To the north'the develoonent of glacial

J

T

| topographj has. obllterated this feature as far as Belmere Point. Here

)
<

’iqwaln 1t is pronounced and ean be traced to Quinn Bay, . nence across the

" 'road to the little pond (a result of‘this feature), to the northern

area isrheav1ly dr1ft~covered,

be reco nlzed by a gully

th ooundarjv

: >
deore03lon_

along

.deep

It o

;5ht_to;the Georges




. . .South dff this'exc'ept on Iolson Island the cllffs ar-e J.e.,s oronounced

- At nany places the two' systemsbo -Joint_planes are,so nearly horizontai
»7‘and vertical as to vive tmis cllfffthe asnec .of an artlxicial'sea wali

made’ up of rectangular bloc&s.,
‘H-Desdripﬂion.r[ 5'€ 

The Devonlan rocks are essentially limestone though in ‘places :

ney become so arslllaceous or arenaceous-as bo -be called elthér shales

v

for slabes or aandstones.

o o ludwel A

"'con lon rate with

2 7

’q ra’;'fht P'I'aya:a.nri dark gray slate and of quafua in a 0a¢cerﬁﬂﬁ g

,aren%ceous ﬂdtflk-: 1ese\r@ngeii s1ze un to one half lnch lﬂ dlametec.

( .

Otherw1se thc ba’s al beds are of.t e'smme bjbe 9 found in'the Silurian,j'

or - concretlons of cu101te. The matrix

,o be a oroducu of decom0051tlon of the underlying

-

 ¢&18 would 1nd1cate a nuddy‘bottom at tne time of aeposition.

f5oorals amonw these'fOSSlLS

ceem to be inconcruou wit;

muddy bottom but 1t has

vereranparentls thrived

tner'f0051l femains. Tnese two

of mateflal thouvh found malnly x




'dost oi then however nnre be veen llmesfone end shelefor c-rdstone;

“astones and shales;n

Everywhere these serles are hlghly metamorohosed the lime-

”Jstone and quartz are. re-crystdllized mlca is’ develoned and the rock is

‘frequently schlstose. The matrix of; the nodular materlal is quite

rischlstose and the nodules have been drawn out into lentlcular lasses.

A~Seme—e£ ~~~~~ the shaly beds"havendevelooed a: slaty cle vage nd-migat more

fprooerly be described as slate. Also cleavage is %eveloped in some of

.

Lhe more brittle arenaceous limestones. Pyrlte cubes up to one quarter

*dnch are found in much of thls slaty material.' Foss1ls wnerever nre-

.".

-_qent have been badly distorfed and cru hed.. J01nt1n5 is prominent.

ound the netamorphosed porphyry north of Ollver there is con81derable

) G'Cc-ho
contact metanorohlsm which 1s described in the ehaeeé}-on dikes under

the sub heading for this 1ntrusive.

_The basal nodular materlal cenerally carrles an abundance

f0331ls. Above 1t are the crin01d stem beds and strata which seem to

The upper beds show very few f0331l remalns '~Some of the lower lime-

sbones show peculiar concentrically banded forms vnlch range in size

from a few inches to a foct in diameter.

On weatherlng the ca101te lS dlssoived out aad the rock te-

P

"T; comes’ brown on. the surface

,"

Where the carbonate lS a nlnor constltue

a rotten sandj or shaly mass rema;ne»‘*The,noduler materlal-weacners to .

nodules and flne dust.

Age enduCorreletionfof{phefDevonien{

’hA larce amount’of fossilvmaterlal'was collecteﬂ from a uumber
Very llttle of this .

Places from whlc1 f0551ls

th4'map]With a-large.F,




7_dea11nv with . th%t formation..

followinb determlnatlons~

”vthose from “&mn tne fos511s were”of no vzlue v1th a small EI

'tqese 1s near,
,belleved to reoresent a Middle Oevonlen ﬂOTlZOH.
© 'same horlaon as‘the Devonla“ horlzon near Knowltons Laﬂdlng, Lake

ﬁ?hrenagoc.'

5.

Collectionsg

f.dotermlned as of Sllurian age have alre Ay been described 1in the chanteﬂ E

From the others Dr Bl Kindle makes’ the

‘JCrinoid stems (abﬁhdantf;htéome horizons)

Favositesidf)*b&séltida‘(abﬁndant)

.7’Syr1ngonora?

m}Cladonora

roemeri° 

glacenta

i “fFavosites sD Tubes small as. in jﬁ%}f”: 2
. . ~ P
Favosites cf.. emmons1 ﬁ’”;# o
P é-! ’; g

5.’

%ihStromatopora SD-“

-€;Orhhoceras:2-3p.

Zaphrenﬁiﬂ?f%h

-Fav081ues.jvobher-sneciesvéf

ontaln sne01mens of one or, more specles of favosite corals.

if not 1denrlcal w1th F oasaltlca. These lobs

This iS'Drobabiy

4Can

,Geol Surv.,Summ.Rent for 1913, D 215)”

mlls reports'as follows on varlous collectlons..,‘._1

".VGeor~eville~

o 1879 1=
ZOOEhxta~jﬂff

.Owl's Head, Laké -




i A .
1.
v

Lo v Sy et ] S Rt Vo CRA g
itele Z . and Gar 1lly’s. polnt. -
) B &0 s CLoet

’-Qf’these-rocxs ~ives two

surface "almost anywhéreﬂiﬁiphe RT

'lectia

1. Stromatoboroidﬂ(undetermined).

Zoophyta:

2. Fav051tes uothlandlcus Lamarck.

3. o with sm ller corallltes and resembling

F.He lderbergiae, _Ha.ll .

Round Island Laxe Memnhremagog, Que.; Ell y
July, 1890 (in a’ dar& gray glossy nyrltiferous calc SCQlS°’Afﬂf.i

obscure fos31ls)

'751; Stromatonora .95} "J

. 2 Hellolites Sp VPTJ imperfectlJ shown.

3. Favqsites 'Sp Lndt

The fOSSllS 1n these COlIGCulonS would lhdlCntc Silurian age

for the rocls Qf_tneﬂhhree 130811 les vqere they Vere obtained. However "'

C L
cr
=
o
Q
!\J
< r
'.J
o]
o
Ak}
e
=
)

found thelr exac

could noﬂjbe éscertained. RS

o o-DeVOhiaz bbas is loOCl w2l and con-
sequently U SlLUL111 may occur 2t the ‘
_ “ : o )

undiscoﬁefed'anticlinQSQﬁ”THe 's
Do 1At orion Roundesland (bObﬂ DO“PtS uear,tnc Jaqe of the Silurs-De- ©
Bl ‘ o
£ :

eﬂ ; %ucq nﬂSGes coulﬂ e sily be P

‘ Ghe T " "y
vholaln 4.a8 ulmilar to thoqe a‘r‘aqy describedqf However 1T the col-f*§ -

vonianvrécks) ﬂlgaf even be expec

‘"1ear théﬁtownjthe postulated

.nﬁmarked 'Georrev1l¢e ‘was-maa'
ré*inCO ect ‘This point would
ut ratner of an axtlc1ip°. The -~/ -

mltnout xurthe; veri-

the age ..

T “ .

-ainamdés“ao Silurlun and the




character (more oartloularly Witn ne. rocks of Molson Island), of-

:,metamornhism struoture and Cert lbeds-of<orinoid'stems. The two

‘outlie rs_Soutﬂ of ueorbeville \ere correlated on lithologlc oharaeter>utﬂ

slone. ;mhe two small masses of llmestone near ‘Laxe uassavvopl have

'been 1ncluded here because of tﬂelP 1solation, relaflonsnls to the iemd

w

'!ohretagog slate and a* sllght S1milarity to other outllers. On the west

-side of nane nemnhremagog there are the areas descrlbed above vnich

!‘nrobably bolons ln thiS'broup It has already been'ﬂentloned that allsf

-reoorted tne discovery of fSllurian outcroo at tne northern”end of ,7

. . . 4
Lake Massaw1opi. BeS1des these nanthers are knomn_nearby,.f' Ay b

Structure.

-

™Ira

“The Siluro-Devonlan strata are S1tuated in two Sjn clingé, one .
of whlch lncludes the Memphremavog strip and tne other tnat at Hagoon

Point. The smaller masses whlch are definltely outllers are. as5001ated

‘with these in the same structural‘features.- The two masses near Lake S

ki

.Jassaw1pni would occupy minor synclines on the crest of the ma*n antl-
SRt CliﬂOTWMLﬂe Uemohremagoa strlp 1s part of a“ mass Wthh extends beyond b .

the map. ‘area - ‘to the north and West(Flbure'Q) Farther West t ere 1is
D ] .

another larée area of Siluro-Devonlan rocks Wthﬂ may be included in

4

another SJncllnormmRocks of the same a*e are found to the south on.

N o t
Lty J_nound Island.. :

" The boundaries of the Siluro-Devonlan masses Wlthln the area .

|~ have already been dellneated but there remain some 1mpartant features to
;fxibe mentloned. At several olaces the boundary 1s very 1rrecular, prob-
’fably more generally so than it has been possible to dlscover. At two .

noints Wlthin the limestone areafthere are - slates which resemble closely

those found below._ They appear to be inclusions of older rock. One

of these 1s situated about a miI

' 1
and the other three ouarters of;a mlle southwest of Ollver., There is

e and a half northeast of Georbev1lle

one quite definlte inclusion nea

the southern extremlty of the Lake




_— . . - T U : . ) X #
T : - L\E‘ . o . - 8 A i
A . . ; . : .

SR fﬂa goon P01nt mass has been bent around the Point to llnk up with the

A , wht . SR
I veastern contact of the other mass. The structure_oL the older rocks _ ;

kwhich here 1ndicates avsteeplydand abru ptly plunging anticline seems to =
justlfy this.  The other orojected cont ct skirts the lake shore from -
;{f,.iwest of Knowlton Landiug‘to Round Island then swings north again. The
;h%j.., absence of Siluro-Devonlan south of the _1sland suagested this inter-
| oretation.' The hagoon Point mass has been llnxed w1th the little one

north of it,as many limestone blocks still remain scattered betveen

uﬂe”l

At thelr nofthern endohboth SJncllnee cleerl plunge soutn.. -

The de re381on to the east of &acoon P01nt a eafs to be the result to
_ P PP

;the linestone fron the eastern an 11 norn.

a lar*e ehteut of the renoval of

Throug qout the re% tnere is a tendency LOP structural trends to swing

Lo a nartn-soutn dlrectlon tot rd theksoutn.-‘Thls arcninx,seems to have .

g "caused“tne abrunt ternlnatlon of antlcllnes and SJnclwne in its axis. %
i -In other words there Was a squeezang and plncnlnb out of fold The
Pt structure of the older roccs seems to 1xflcate a sudden pinching out of

o
i

the anticllna between these two syncllne-e—leavlnrr Just one SyﬂCLl 7 Tol

}

{

. -
=

!

,the south. This too aopeqrs to be pinched out farther south. Thus

: ;ﬂ’ there are two doubly plunging synclines Which join toward the south. To};

'}f; the_north.the_structure 1s not unusual but to the south owing to the

‘arching”it is somewhat 1ntricate} ;The mass to the west of the lake

1

annears to be pinched.out_at about‘the'ssme plsoe- that is in the_axis

of the arch. S

e ['f | The?strike“of the_strata;isheenerally'nearly parallel to the

trend of the north-south boundary of the MemnhremaJog mass. The dip ianfi

."the main is nearly vertlcal.‘ From Oliver south it ‘1s generally to the

west wnile north of thls it is toythe east. The detalled structure o1

the sty ata thoush difflcult to 1nternret due to the unlform strike and:-it

I
Y

hc contact.;,This one




E,The structure of the older rocks

vithis.

the result to

nr.. BPS

1.r’f’”“0

th nt of tne movvl of‘tne“lineotoue from

'} roxr out the 2

oy

-struc ure of the older rocks ceems to 1nq1cmte a sudden olncn ing

iy

*ithe enticllne between tnese two synclinee-lcav1nv Just one svnclins UO
the SOUuh.' ThlS too sopeﬂrs to be pincned out fartaer south.‘ Tnus
there are two doubly plunging synclines whicn ﬁoin toward the south.fﬂ,

tne north the structure 1s not unusual but to tne south 9W1n~ to tne

archinb it is somewhat 1ntricate,anhe mass to ‘the west of the iste'

[

appears:tOwb pinched out at about the same place- that is 1n the ax1s

of the arch.

trend of the north-souta boundary of the Memohremasos mass. The dip in

" the main is nearly vertical. From Oliver south it 1is generallj to the *

;fgf ‘ J_ﬂvest walle north of this 1t is to the east.'iThe detailed struoture of
the strata thouvh difficult to 1nteroret due to the uniform strike anav;
:t:lrdio 1s clearly indicated by a number ofnfeatures observed. The cross

_sections of the Magoon Point mass and of parts of the main mass near

. )
,,

'&eorsev1lle exposed along ths lake shore show series of very close Iows.,~

v'North of Oliver doming due_to intrusion see hetamorphosed 9orphyry)




B UV

'inclusion$of‘older rock within the‘series though the dip of the strata;<"

- axis to uhe west.‘ For:some dlstance alonb the shore to tne north the

7 é‘a o o ‘ 9,
vertieal one reglstered on the strata.‘fGeneral east-west boundary

trends such as that at the. northern end of the magoon Point mass, are)

nearly at right angles to therstrixes. At geveral places tqere are iaf

)

between them and the contact’is'nearly‘vertical. These features to- .

cether with the general relationship of the various outliers clearly

1ndlcate that the strata are isoclinally folded and that the ”eﬂcfal'fk
dip ofvthe contact is low. Probaoly 1t did not exceed 30°and in some_hé

places nearly conformed with the present slope of .the land.

The detailed structure ‘of these strata beyond the fact of i -

s ;1soclinal foldinJ 1s difficult to 1nteroret.’ The ‘exposures generally . -

© show little more than beds w1th a nearly vertical dip. The outcrops :Jﬂﬁf

ast of the metamorphosed porphyry reveal somethin‘ of the nature of

. the minor folds.‘ One outcrop representing tne surface of a resistant

bed has the appearance of a pointed rifle bullet half buried in the

ground- An other Words a very closely folded anticline which plung

,abruotly. This latter feature however is unusual for the folds gseldon

. show more than a 15 plunge and are generally nearly horizontal. The

ﬂagoon Point maso shows a’ series ofA‘rumoles Wthh vary 1n size. They

"f»are small and seldom seem to involve strata for as. much as a hundred

feet in the shore section.: However it lS probable that those observed

are merely oarts of larger folds

},:

Just south of ueorgev1lle and nortn for several niles draﬁﬁ‘
: L e
N

folds. are abundant and cam be clearly seen.f From tnese it has been

-

traced foi 500 feet.; To the eastﬂ‘of‘-'E his the strata are badly COntortedb




e : , . __J;lﬁfffﬁgf;f;j:,sjjﬁu - - 10, <
A % 4 o : L

1_a11s must continue to the north, ‘erst of the shore line.j Indeed'this;ﬁﬂfa

s somewhat substantlated by areater contontlon of tne strata at tne.'x
M'?heads of the bays than on the noints.

It cannot be definltely stated that tHlS is the mhjor syn-

- c¢linal axis for the basin but the evidence seems to indicate that 1t‘:

Lo

s At Georvev111e lt is 31tu%ted aUpPOximately in the center of the

.

_;Siluro-Devonian mass. The absence of contor 1on in much of the rock .

© owest. of it sug*ests that there 1s no oLher imoortant axis nearby. z:%;i‘
N A .
SR aﬁ“” &
Tronm Georgev1lle north the ax1s parallels‘tne;strlxe of the rocks, t? %

.jaxeq of the mlnor folds and thb

Slluro-Devonlan boundqr Dfd folds

Son 1e p01nt souuh of ueorvevill probably Lndicqtc that the axis is not =

: i

far uo‘.,he West;i Fart‘ev soutq to suppose that

the- sﬂlsf urvéd_to COJfluUu its' 1 '.Stfl{e And boundney.

*:Neﬁr ;eor eville tqe 2xls*=s, °l-‘ To the norith it

-
. RS

‘seems té»ﬂssuﬂe a‘sllvqt nwrtner «'plunre vnch at sfe&t er distance

mqut anﬂ"e. To the soubn from ;eorvevil"*fo'tne llnlf of these roczs .

.:_.

erst;xt vould seeﬂ to PLSG

]
S
r_)
SR

The'axis of *he HCLL o _Qf,\f_W°goon‘Point mey be assumed

tia flﬂ-‘*ﬁc assumvtlon

. ; v .
and. mﬂxn bounaarles of tqese strata would sce“ to lndlcaue taa‘ all had

,

been dove¢oopd at the same tlme. Tqis would aLso lndlcPte an absencs

f any. Lmoortant foldlnd since fhat t me.= The sw1n;f1n tne structural

trends-‘o the south and fhe ratner abrunt‘plnchinv out of syncllnes and

i,
. A : L b
”nsar¢011ver,and other veryl%+ s

AT . . x4 S5
. 4"‘;‘
e . : A ™ML

geem to have beén involved ind

: 9ntlcllnes ﬂivht indlcate laterfdeforﬁatlon, out tuere is nothing to

PR

ruCture in the

ost mlddle Devorlnp for -

*deformation. Prooublv it

_f‘the Stanste 2d grano- :7

ltlc,diaes whicn~cut'




folded strata.

It is known that 1n the upoer Devonaan the Schlckshocikian
i revolutlon affected a ~rreat. part of eastern Canada. In Gasp€d and Lew !*Qi
e Brunswick nearly horizontal beds of Carbonlferousqoverlle unconfornaoly,}f

older.formatlonsvl As tnese areas lle to the northeact in line witn tqef

;j structural trends of the Memphrena og*area ib lS prooaole toat the eamejgn
: ‘ﬂelatlonsnips exist in bobh places. Granlte deflnltely deternined as
v>of upper Devonian onr of Carbonlferou age is found in Gaspd, New Bruns-

wxc& and Nova Scotla. None of younger age is known. In view of these

facts it seems reasonable to consider tne granodlorlte of southeastern

Quebec as of the sane age,' The basic lntru81ves and extrusives of thils

-area have long been renarded as y Late Devonian are. From the fore-

301ng tqe logical conclusxon seems to be that tne last reat def ornetlon .

f.

!}”

Schlc&enockiw.
2 »/
- £

&

.&

P‘to %f‘ect the Menphremagog area

S x

come atenld pys

O ek
:(Thlf“s?c+aa &l'! .
e S ' é‘h—rﬁd‘ion)_ .

Prior to tbe beminnin bf ﬁﬁefmiddle”Silnrian tnere vas a .

)

nerLod of very great er031on dur1n7 whicb thousands of feet of the older =

o

formatlons were removed In some_nlace mportant series were entirely

eroded arav and the kxnd was; enb 1n part peneolalned " Drainaze

S£Y, ~ .
one sez.

was ve glucviuh and llttle'claebgt'ﬂeterlal was carrled to

the land S
Subnerrence beaan in the mlddle Silurlan and deposition

suarted in, the vicinltj of eorgeville.j lhe extent of the sediments

t_

this age is not &novn but lt seems to nave been eomewhet llmlued

scure.h There may have been QGUOSitLOH\ln the‘upper Sllurlan.

‘iddle Ol the~nerlod seems

O;;verwtooglpLace durin




S

.folds.f Followinq this they were cut by basaltlc dikes.

: limestone,- They may renresent the base oL some younger formation.

_discuesedeeISewhere;,if

. Thickness.

R Y TR RS

2
strata were not only thrown 1nto,a series of great aﬂthlLﬂOlenﬁraﬂd

syncllnoriuﬁe but were also 1ntensely Squeezed 1ato lntrloate is ocllnaln,

A short dlstance south of ueoryev1lle there are sevcral huve:

blocks of conalomerate.e These are made up laréely of the underlying

"

Z !' . R

Otherw1se strata of middle Devo ian age are tae voun;esf consolidated

qedlments in the area._ HlStOP) as. revealed by other features is

The infricate structure of the Slluro-Devonlan strata makes

are nrobably found at the contact east of ueorgeVLlle and the highest
-in tne axis of the syncline just west of that v1lla5e. Tae distance

o Fo00o oo S
between tnese two p01nts 1s over;ftve—tﬁvuswn& feet aoross tqe strlxe, .

qu estimated dlD of . the contact is less than 30._ Calculatlons fron

ijthese figupes give a @hiéknessndﬂu&ess than 25800 feet. Other features

-

flaL invol ved.
he deposition
,hatatimefthe huturerof the suriace

rial was such?as

fto.considerable depta 158 the small amount of

this aineral may be

'7t&is time. Later the.SohidkSheckian-revolution affected this area. zThefj‘

AT

}jlt dllfiCUlt to estlmate their thlckness.- The lowest.beas in the serlesft




:ourlaoe ‘was partially Deaenlalned. ~All these features cleafly indicate =

an er051onal unconformity

,";f7iat leaet

,5?: ; Toward the'south;the;bdundefyvbefween ﬁhe_Siluro-Devonion and
.{ €,.the older rocks'is verj ifreﬁdiaf;&’Aﬁ'onevblace abouﬁ4a mile south of__;”

,§¥ﬂe dolson Island on the malnland bnere‘is an 1nclu810n of the older ﬂoch‘ }

SR ‘
ie“ﬂ within- bhe llnestone._ While these featuresvnay 1n nart be due Lo the “{fﬁ”
?" nature of tne ;oldlng they nrobably also lndicate tqat tqefe was a m@ore ﬁ.f

ifreg&ar land gurface here tnan to the njrth.

i

The Slluro Devonlan roc ) overlle ¢ormations f

‘which clearly show as ﬂuch as a’ 15 aif er%ence'in stwike. This indicates

that fhre is a distlnct ?ﬂ uln“ a mell as an,ero ional uncoh_

i<

at - the baqe of tne leestone series. DeﬂasvtLo pT 2% e.:a

o

to the south ard noruh :

(8]

ry

AR ‘v_”'f; The relatlonshlp of tne Devo an tb“thefSilurian is not v
; ‘ clear. Certalnlb the Devonlan lies on a baoe Wﬂlch lncludes the older

formthons as well as the Sllurlan. 'This suéfests two internr

other nat its cont %/y’

that tqe ollurlan was never conthuOus and th
s - 57

“one
upper Silur noar d

The aouence of the

f,ulty WA s destroyed bJ eroslon.z

*tae lower Devonlan and the Doundary rclmtlonsnlos seen to favor

&ne

il

latter.f ThlS would 1ndlcate ‘the presence of an efOSlOuaL and DPObaDlV

an aavalar unconfornlty betweenx He two‘formatlons.




i © ' gdium Diorite.

i

On the high nlll West of bake MassaW1ppi in the northeast-
‘?f‘;ernvpa t, of the map area there occuv.seVeral‘outCTons of acid igneous
" rock. --Tge eXpouures thouﬂh small ere falfly consplcuous Oecauue of
Viehbeiﬂ 1i*ht almost wnite color and because of tnelr locat%on on tqc

'face-of'an abrunt,escarpnent._

.

The rock is qulte v%riaole from a massive compact material’

' 4

”-gresemblinge Iray quartzite to a granalar "reenirock wnich has a distinct

ﬁ.isneoucrappenrance. OWlne to the _1mllar1ty of sone onases to a mas 51ve

' Jq rtZ1t='1t is 1qnossible to be sure bhat tqe extent of the igneous

rock 1s Orooerly 1ndicated. The rocc 1n;th7ha1n is qulte fresh in ap-

searancef qoqrh at one . Dlacc 1t seems to oe sheared.

Under the nlcrosc0pe the rocx 1s seen to be ﬂjoauuomOPOQ‘C

»».”y ;‘« .

i _*ranu]ar ana shoms very llttle lf anj sheared or, clasth material. In

.composition it LS variable from alasclte to sodlum dlorlte' orthoclase

ranges - .
ontent /ﬂfﬂﬁﬂ from 60% 1n the former to none 1n ‘the lauter. Quartz is

'“tneVer more than’ 54 of the total hornblende lS SOﬁlln one specimen, 30%

JLn %n0uher less than 54 1n others and absent 1n the alaskite; oligo-~

ffclase alblte makes u more than ’1 of}the otal of eacn 90e01Nen. Lea ;
’ o 55 . }

icessory mlnerals are aoatite avnetlte zircon and tlta~1te and sgc-

\ ot ' . &
OH4RPJ mlanalu afe whl e mLca quarfz, z0151te 1ron -0xide, ‘enl Ofl'f?; i
3(from DlOuite) kaoTin, leuco ene_and enldote.:}f*j : - A %;@
qere there are found}musses o; flake chlorlte in qua tz
On -
;v‘.

o r

aIn com0051t10n:these

5 S

U‘

ho

‘ or

rocxs afe 5111Laf to soms of,

out are far 1ess metﬂmorphosed The fresh char-

‘ -ouni on Bunher Hlll

'As;lacm of time pre- -




esult;of contact_metamonphism.

*1iation; dlfferentlation~due to contact With the basic rock may have

estlon but

Thewe




'ifhéfs o a b

. Name and G eneral 1elatlonsq1 s.

’a-term used to desiznite a group

ff Sta nscead* Granodiorite is

'*??of intrus1ves wnich are parts of or are assoc1ated With the érenooiorite
fimass nort nwest of Beebe. These, according to previous Workers beiong |
. #,

’2to'a 5reater group of which the - individuals are w1dely scatterea from
kTLake ﬂemphremagog east to Lake lie antic, north to Lage St Francis and ii
Lvsoqth beyond the boundary between Canada and the United States.' They “
ihave been described as Devonian aranite._f e

The exposed portions are merely‘apophyses or the nignesc oOlnts
wﬁof the irregular surface of an extensive batholith. Though the granodi-

orite is the surface rock in oniy a small part of tne map area it prob-

—; ably unaerlies at no great=depth atlleast the soutnern tnird OT 1t. Thus

it is possible that such masses as the- Beebe and Barnston intru81ves

‘and even those at greater distances are partsdof one great undcrlying

mass.

Topographic Featurea5'154§

j;The topographic‘featuresfduevto’the presence of this igneous

body are;quite pronounced eSpeclally in the west ,-and to the east in

the Coaticook.area. There is a gradual incresse in elevation toward the

"3soutb from points which might readily be conceived of as representing

’the northern limit of influencemof the intrusive on what is now the u{gi

-»face rock an 1nfluence Wthh is the result of upllft or 1nduration gfé bl

]
3
{
3

[

the sedimentary rocks or of injected apophyses.f Granodiorite, having

zreater resistance £6 erosion than the adjacent material is'resoonsible o

-~

»;for many of the prominent hills near the boundary, especlally those 1o

.. the west. of Tomifobia.

*1,vatanstead’was selected because it is the name of the county in
- which the granodiorite is found and the trade name used by one
of the nost imnortant and oldest quarrying comoanles at Beebe.

5 dnd el s ettt s e 110

'“lls"deoort _on. the Geology of a Portion of the Zastern Tovnshios-
~1887 - p 36 Logan,.Geology of. Canada 1863 pp‘430 434

A,Just east of the map area
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. 'Descripltbion. -

:fi’ﬂmhe igneous<rOCk Where‘it'is exposed is well rounded by the-f

w‘;:acticn of 1ce and weathering and in nost places 1t shovs a very clean

ffand at times a highly oolished surface.i In general appearance it is i

ﬁ]similar to the 80~ called aray granit' used for bulldlu5 DquOSdu.

l“atural outcroos are; lairly abundantj and the“ resence of many quar ies;

*snd orosnecf pits affords excellent exposuresvof the roca.'
The outcrops of the area fall into two 6roups those Whichfare
:oart' of thu main intru51ve nortdwest of Beebe (represerted in iguresSQ

%

“19, 20 21 22, 24, 25, 26, 28

'7an<16by9 10, 1_‘ 12 14 15, 16 18

(fand o9), and those Whlch are apoohyses asscciated W1tn tris. In order:

j:to oring out certain petrcgraphi ‘nips the two 5rouos will beﬁf

“jdealt with seoarately | *I““’fafu“‘”"'

‘ The material of the main massbls gray, varyiag from almost
ﬂ.white with a. few black soecks to fairly dark gray in which tne mottllng iﬂﬁ
with black is 80 pronounced as to give at a short distance the apoearanceif

. of a uniform-color. It has a medium-gralned granitic texture wnicn »%S“

af
,»(r W#
E throughout varies only slightly and 1t shows oractically no deforua tlogj? @
ichroscoplcally the rock is hypautomorphic -granular. In a few spe c1§e

,. R

the quartz is strained .shOWLn; undulatory or patchy ektlnction, and in ;,h
fsome the zonal growth of the feldspar crystals is distorted.
. The nineralogical composition of the rock 1s shown by Figure
6. The majorlty of the specimens studied fall into the granodiorite
group. . The potassium feldspar 1s microclinc or orthoclase or both.

}

: The ferro magnesian minerals are hiotite and muscov1te, the latter being
';nuch less. abundant and sometimes-absent.- Accessory minerals are apatite
',(found in practically all Specimens examined),; 21rcon,<t1tan1te magne-
tite, and rutile: (found in many), and tourmaline and pyrrhotite (in one
adjacent to a pegmatlte vein). {u;;n | |
» " Border phases (2 8, 17, and 23) are porphyritic in a few
'fplaces'vphenocrysts of oligoclase occur in a fine-gralned dark gray
groundmass with those of orthoclase biotite or quartz. Dikes (32 and

“50), cutting the granodiorite, and fine-grained phases (27 and 28) are

;li_f'aplitic in texture.: Though different in color and texture fron the




The apophyses which

?'ﬁ”iicusslon are scattered through the southern part Of the area.
'?;these are clearly offshoots of the granodiorlte mass. otaers are con-

:;jeccured to be so because of thelr position.; 'Some show a simllarlty

¢ E
L

i T to various phases of the main mass"others are unucually scnlstose and

A".

‘t;snow a resemblance to metamorphosed grlts but owiné to tqe development

?of new mlnerals are’ not determlnable microscoolcally and are tqcpblore‘
frather doubtfully assivued to this )roun.

Althouvh all chese rocks oear some slnllarlty to the nalin mass

~_they shovi._great varlations from 1t and amona tnemselves. Tne color of

«

?jtle material varies froa livht to very darm 5ray, with shades and ﬂott-
vllncs-of green and brown. The texture in most places is fine granalar;
but occa31enally is equal in coarseness to that of the main intrusive.
Some di{es have an appearance resenblinv taploca pudding, due to an ir-’
rez ul%r blotching of white feldspar in a darxer gray or brown czound-

mass.. The dike north of Cedarville has a great abundance of large

nearly- oarallel blotite flakes in a aroundmass wnich appears to be
'somewhat cataclasric.& The dikes on Provf&hnce Island are gui te schis-

tose, witn the biotite chloritized and drawn out as green lenses. Be-

31des granular rocks there are others waich are aphanitic. Several of
the,large dikes‘north of the'Snerbrooke nghway ‘shov a hard, dense,
' cloudy‘gray ohase."yClosely associated with this, and elsewhere, is |

5 3
T Shy

found a hlghly altered frequently qulte schlstose and pyritiferous &

‘(;‘L

%,

L

pod

ﬁb
'”j.llght gray material whlca in some places is spotted brown with iron géﬁgi

'oxideﬁor siderite,A,Thls aphanitic material 1is a contact phase and
'dfgradesLdownwardtinto:rock-of‘éranitic texture.

| Mlcroscoplcally the dike material is malnly hypautomorpnic
;ljgj' 'igranular, tnough.in'many cases porphyritic. Some specimens show a lin-

'ia . ear arbangement'bf{the constltuents,'due to;schlst051ty. In composztionlka

;ff ,most of these Specimens fall in the granodlorite grouo (Figure?’ Yo Theyii

: _ ¥
" are very simllar. to the rock of the main mnass both in essentlal and ac-
cessory minerals. Some however have andesine instead of oligoclase,

andlmany are very low in ferro-magnesian minerals.~ﬁl: A ' o

: ;,_>;Vl_'ihf' To the northwest and. northeast of the Beebe mass there are

'coarse-grained porphyritic phasesﬂwhich bear a slight resemblance to

: Degmatitic material but which are probably»parts_of tne maln nass-




. Rt
These are light gray, with very little if anJ biotlte. One specimzen
(5, plaureéa ‘exaﬂLned under tae mlC”OSCOOG nas a micropegmatitic
texture. Part of‘this'section shows muscovite instead of quartz inter-
crystallized with microcline. A relatively high percentage>ef DUECS -

w

vite, and miarolitic cavities are unusual features notsd in this rock.
Differentiation in the Granodliorite.

Fron a careful comparison of the mineralogical COMDOS‘thﬂ of

all vhases no deflnlte dlfferentlatlon zones can be outlined. On the o

nt
w

the La Crosse quarry%lto Eagle Point. That tnls is due to a consiste
change in composition is not evident, for Specimens from within the zone
show the same composition and the same type of variation as tnose Tound

outside.. However in many places there is distinct evidence of differ-

entiation both in situ and at depth in the magma.

Several distinct.periods of intrusion with pronounced differ-

ences in mlneraloglcal COﬂDOSltlon are manifest..At Derosier's qua

"i
<

v
b
Gt

‘e

S

[¢8]
©

(16, 17, and 18, FigurGS'S amﬁ¢> ) three such periods may be pr
teo at least are clearly shown where a 10%/65% (plagioclase to ortho-
clase relationship) graﬁite intrudes anﬁolder 38%/30% granodiorite. In
the old quarry (13Vand 14, Figuree 5 andla-) on the Graniteville Electric
Railwayra 15%/60% 6ranlte dike cuts a 60%/12% granodiorite. Northwest

of Stenstead (36 and 37, FiguresiE and7‘ ) a 40%/30% cuts a 43%/15;

granodiorite. In other localities similar variations are shown where

s

o

lkes and veins cut older intrusiVes."Tbat sucnh variations in conposi-
tion are ‘the result of dlffereatlatloa at very great depth 1s not ne-~

nesoarily the. case.,-They mnore probaoly represent veriods of upwelling »
;".; 3
duriqg wnich tnere were uplift Sh&ttuflug,~st001ﬂb, and DOSSlblv ab~? i

.f.:}
ﬁ

,i';?"’;”‘

g
g

sor0ulon of parts of the 1~aeoas and sedlmentary rock, with injections? ° 7

h%

of t;e mabma in tne Ir°ctures created.;;Between_these periods of activiyy

#*1. Prominence about onne mile nortnwest of Beebe.

%2 Half mile nortq of Beebe Statlon.}ﬁ?fej*:”

L Tt P

e



ety -

- all cases studied involved*anlincréase“in the percentage ol orthoclase

crgstullization took place, UPVDWbJJ fop the most part alﬁng the

tact. 'meanWhile th@ monna was undwr 31nr a COLtandl C4Mh;e in

sition duu to.diff _ tlatxon and nossloly to the additlon of @ateri

henceieach inject On 1ntroducbd a dlf erent rock phase. The change in .o

~

and gengrally a decrease in plagioclase. The presence of. andesine in

'Vthe Dorder ohases of some of tne dlKeS may be indicative of the compo-
¥ { ‘

~sition. of the earllcst injections. _The magma seems to have become pro-

aressivelj more alkallne.

Variations of this type'are generally'greater near contacts. Les the

ing 11cn is tqe resu¢t of tqelr more ra01d QlSlptcTPat10n. They are as

duny local varlatlons due to dlfferentlatlon in 81tu are found.

A

r%nodlorlte is ab no place exnosed Lo mofe,than a very shallow depth

) below its orlflnal sur;ace they are 1ere vcry Jreat and may be observed

oL

in 1&nj of tn quarrl Tney 1ssume no: de 1nite Torm, and probably in-

dlcate no hing unusual 1n %nvlntru51ve o? tq1s sort.

Segr “athﬂS of biotite‘are‘anotLer type of variation irn the
L)hLorl e. They . feneralla psuun@vthe Torm of streaks and as

occur. ln nracticall 1y all tqe guarries, altaou;h only to a sliznht

in those at,uranluev1lle. These streakk'are'distinctly discernible

N

the fresn rock because of tnelr dar cer colorin g vh;cn 9xoears to be due

to the . great abundance'of-bidtite» and on'weathered_surfaces Ly & 3roove -

.2 rule'lrrerular 1n shane size,~and,extent, but at one point in an old

quarry to the east of House Hill. (é8,'Figure § ) they show a wonderful
parallelism both.qn a horizontal:andfvertical plahe. They sirike north
40°easﬁ, and dip abqut-70°wéét} ‘They vary in width from oné quarter to
one and a half incheé, but the thlclnesu of each is fairly uniforn for
the distance éxpoSed, which?may be sgveral feet;ﬁ In composition and
texturgfthey dé_not'appéar tofdiffer°ﬁuch ffo@”ﬁhe ad jacent rock except

in a gzreater abundance of biotite, which is arranged more or less paral- .
| . 0101 ’. : =S A , :

-lel to the streak, and. in the presence of cataclastic felidspar. They
- seemn to be the result of the formation of shear planes during the iater

' stages of crystallization. -Along these planes there developed a paral-




1=lism of biotite flakes and cabgc1 SulC feldspar, and nossibly & cire

culation of fresh solutionS'increaSed the supply of bictite. Their di- -

R

rection 1is nearly barallel with th@ xeneral trend of structural lineg,

. (-,- [

suzs sesting that they were 4 «blonea by the same forces
regional Tolding. 'This,is.substantiated by observation in

>f the fact that_with inéfe3se of &eébh_andutoward the center of the
mass tﬁe streaks are léséfnumero&s. | |
Segregation kndté'oflbiotite oCcurvscattered promiscuously
in t%etvranodlorite aloxo the west side of the émall 1as8s just north-
est of Beebe, malnly north of the La Crosse-Quarry (29, Figure § ).
These are very dark gray,'almost'black, eliipsoidal.or spherical massés;7
waich vary from a few inches to six feet in diameter. They consist
*—-~;=~—;—&&Pgeiywpf~concentricékiy arranzed biotite flakes.with some feldenar
and quartz. - The biotite is muchﬂmofe abundant here than in:the surround-
ing rock. In most bases“theré séems to be a gradation fron the ;acté
_outwarq; but in some—éases theré iS’é fairly sharp boundary. Crystal-
lization of the magﬁé"seéﬁé to haVe‘been a more or leéss continuous
process beginniig With.tﬁe'segregatién of the knots. It is said that
these portions rich in biotlte debrcase in aoundance and that the rock

oecoqes more unlLorm w1td deoth
The Influence of Contact on the Granodiorite.

The influence of the contact on the texture and miner alogical
composition of the granodiorite in the larger masses 1s as a rule not
pronounced. This would seem to indicate that the adjacent sediments

were highly heated, and that tqe process of intrusion and crystallization:

¢

0

was a lenzthy one. In the dikes however, as is evident from the oetfogé§§
i%

‘zraphic descrivtion, the varlations to fine-grained or dense, sven schis-

g
tose of;metamorphosed robk, is mqfe common and in éome places'quité pPro-
nounced. In many c#ses dikesvintruded»at the same time vary much in
texture according to their Width;vthe narrow ones as a rule .are more
finelyICPystalline. Toward_the.contact_in each dike the material Zen-
erally incréﬁses‘in fineﬁeés. Wheré'gradationé are noted they are gen-

erally abruot } in S@ﬂe places 80, mucn SO - trat tqe two extremes appear

1ik egceoarute 1ntruslves ‘as if indicating the sudden formation of &




T fin "~ralned crust at the border WHLOH acted as an insulator while the

interior crystallized slowly. In.uone of the Qlke there are sli:inht
mineralogida; vériapioﬁsiquard the Cont&ct, including the addition .of
ferruginous calcite, sidérite and pyrife 'minerals whilch are now nainly;l
reoresénted by ifon §xide. At Magoon POLﬂt to the west of the rass <« |

the one place vqere quar121te wa.s observed in contaot with ignescus rock =

8}
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there was noted what appears to be_a complete and gradual :f

a medium-grained granite to a gritty quartzite. In.the Tield it is not

pie

possible to place a ‘definite boundary between the'igneoﬁs ané sed
ary rock. The former grades to a darker porphyritic materiélf with Telds
spar ?hendcrysts in a groundmass too fine fof determination, &ind thlis to
metamorﬁhosed qﬁartzite which‘contains feldspar and oﬁher min*rf‘

the magma. Beyond the“feldspar quartzite the unaffected rock

quartz with hornblende, white mica magrnetite, epidote, zolisij

and irdn oxide - a typloal dynamlcaWLy ﬂetaqornhooed grit
t{u lt& ’ '

with othcr types of material are ge“e.allyAsnaro.‘IV

Pegmatite Veins.

Devmatlte velns (StT&pS) cut-most'of the exposures coi. the

'*fanodlorlte. Tne be°t deveLOﬂqent of these is Tound in an 0id zuarry

it they‘La3 been 1nﬁeored bchﬂe crjstalleatlon was complete. Bor

dl fferemt 08PLOlS.  dlneralo:ically tnejlure camnoscd of gquartz, fe Laspar,
: N P N

T e . 3 ‘ ) 3 s b
east of:House Vill (?8 Figure b )\heru the igneous rock is cut b3

'"They are spaced ét'lrrewular lutv vals of froa six in-

-~ P PR B, - N ".;-',:11_ - Ao Vi DG | . R
._a‘ect 2nd vary in width Trom that of a thread o & T261L,

but are remark Olj s““ ight and un¢n)f1 in thickiness. They strilte norin
~n O .."'.': —— ! » 3 - -1 B T = RN T
20 e=st, din 22 west 11 are anpr oylnmfelV,paralicL to the bistits
streaks. . QOﬂOLy tnuv we depqsited in ff?cJu;es wnlch were develapsd

by the sanme forces that oroiuceﬁ tle blvulte -rich shear planes. Himiiar

veins elsevhare are ﬂu€1 less ﬂejuLv- 3 0016 of these pesmatite veins

narp bounqarles- they *rvde n3re op ‘less into the vel’ rock &8

I

o

ghow o 8

are bandea Drobably anlC&tLﬂJ ae tlon fron c:xaﬂcJ 1ng sonlutionsat

garnet, and

[
muscovixe, toquallqe vafli ht Jellow-rreeﬁ ﬁlﬂ ral (pisaclt?%

Quartz. Veins.

ssociated with the granodiorite are found - ° “ .




“than aflate one. Feldspars aregalﬁered.to white mica, kaolin, epidoie,

only at tne 1mﬁedlate surLace.- uome of the scllstose rock becom

sone coutact ﬁhaSes these are very rare. - Under the microscope the

Jointing.

abundantly throuzhout the 1ntruaed areu..,Some areg contorted; otners

S

cut the main mass, the dix or?even*the‘neqmatite veins. Apparently
they were forqed bot1 dur*nb and after 1atru51on of the naJma In
composition»tney areamalnly 51llca.

Alteration of the Granodiorite.

Microstbiceiiy ﬁﬁé éfah;dieriteeishebsefved to be consid-
erably altered.' The ehanbes delnet appear to be entirely the result
of reathﬁerlng, as the exteat Ol alteratlon is not aeoe“dent on thne
)”oxlmity eltner to the UPLQLﬂt surface or to flssures._ The netamor-

pnosing forces seem to have been' more lntense near the pegmatite velns

and other Doints where ﬁﬁevthermal'sdlutions could have had ready ac-
cess. ;Lt is 1lik ely that the develondent of secondary minerals 1s due

largely to thls factor - an early post- 1ﬁtru51on metanorphism rather

zoisite, and calcite. Biotite is bleached or Qaugeﬂ to cn orite, ru-
tile, titanite, and iron OXide.f[Mamnetite'is'renlaced b hematite,

s : © : Hagnet . LEPrals J
leucoxene and limonite.

-In weathering, -the Leldonafs bleach and become cha 1xy witite,

“while the biotite darkens and oecomes ruh,y.~»The coarse-grained e -

tewxal crumbles readlly 1nto a gran lar state, ‘but the TinemwFgrained

and aense nauerlal does not dlSlnteTTaue raoidly,~aobarently W

which Was not’determined.' Larqe“stains'are caused by the presence o

produets of'weathering cannot bejseparaued from those of previcus meta-

morphism.

The wranodioflte throuwnouu,the red"is»jointed “but there.

"is very litlle as reement 1n ‘the dir choq of tne j01nc pianes in the

varioueﬁ out.crons or. between 19 elr dlrectLon nd tnat of tne pressuras

ouge-like

8]

causingfthelr_developmenui~ In some joints taere is a 13&3




material between slicken-sided surfaces - the result of movement flong

‘complete, and that after this the pressure dild not contirnue or vwas;t

9.

CU

these?planes. These features shbw that the forces were neitnér great
enouzh ndr sufficiently'concentféted in one direction to produce uni-
form1ty, and that there were two nerlods of deforﬂatlon affecting ire
Dranodlorlte- one renresented by the jointing, and anoth ‘oy the move-
ment alonz the fractures tnus LOPméQ.. Fron tals it may be deduced thaty

crystallization dlﬁ .not- take nlace until deforaatlon was practically

weak to develop uniform systems. The later movement was provably

result of settliug,'an after effect of intense folding, or of cont

tion on cooling of the igneous mass.

Sheetling.

Sneutlng 1s qulte OPOHOJuCed in all the quarrw In some
places- 1t is narallel to the presenb weathering surface but in many it
is not. In nractlcally all 1t seems to conform in general outline to

wnat mﬂj nave been the surface when- the gP&nOleTlue was fi*st-exposed

.band.nrior to theﬂbeginnina ol unequal erosion due to the differsice in

'“eolatauve of the 1gneous and sealmeAtaW* rock. It appears tnat the

sheeting started to develop parallel,to the surface wnen there was
still considerable covering over. the rock affected and that as erosion
progressed new cracks formed parallel to new surfaces, thus giving

thinner and lenticular laminae near the exposed part.

N

The General Effects of Intrusion.

o
A

Tne 5ene“ai relatlonsnlps tnrou3n0ut‘the area northwest
Beebe clearly indicate that any sedlmentary rock ovefl‘ ing thé ZYrand -
diorite is thin. A study of the:strugture here reveals the facﬁ that
intrusion was accompanied by'éd@efdefofmatioﬁ.bf the strata. Hdear
Beebé@he sediﬁents havéibeen vefy irfé?ulaflv:foldé@, apparently in

sucn A way a8 to make fheq cogxorm more or less o tac upper surface

of the igneous mass,.buu rt%er nOWtHWGSD the apchlng WAS more sen-

@
]
®
H

Plﬁ does not show the Saﬂd 1nt1nate conlormlty ' Small inclusionsi

of edlmentafy roe k rar ely have a dln ”qxcn uoafarﬂs with tne slope 7S

of uhe grﬂnodlorLte Surface.

Though there has oecn tnis zeneral:arching and in places a




——— .

det.lle folding, the izneous rock galned 1its present position largely

by cutting across the stratifi'ation;; Thou sh some of the space 1t oc-

.cupies may be attributed to upbowing @nd”possibly general upllit, there

stiil ren nains a_trémendous‘amount to be sccounted for in some other wagi 
In places the older sedl utWLy fowmatlons must have bszen conmg ietely
rentred as they do not now OuTCPOU at any‘point around the border of
the.~rqnod19rlte.j ‘ |

On the map it,mav be noted that outcrons of parts of bLhs

intruslve show great variations 1u size and shape. This irrezularity s -

is not merely the truncation df,hn uneven surface 1like that of. 2 nilly
region. Besldes the knoblike protuberances, there are many vhich are

not verticaliin-thefdifection of their protrusion, and which ninch and

. swell in a very erratic manner. - If horizontal sections were to bz made.
at ﬁlfie”ent qtuébs in the crosion of" such & mass thev would not n&-

‘cessarlly show a progressive increase‘in size -or a similarity of shape

of the various parts.' The map represents such a secticn. If others

nad been famen aoove tqis illustPating conditions that have cLlSEP’

'thej would on the whole, though not necess arlly in each’ parti,

show less granodiorite.  Sections-below would show more.

words between the sedimentary rocks, with few penetrating
the granodiorite, free fronm inclusions)'there is a zone probably un-
dreds of feet thick in WQLCH tne 1Jneous rock is intimately and irrez-

ularly interfingered and interlocked with the slate. Toward the top

the intruded rock remains firmly united, while lower down near tnhe Dase

many parts are Véryinearly'isolated. Had ihévpfocess of inﬁrusion con-
binued they would probably nave been completely severed, and there 1is
little‘doubt thét.many.blocks acguaIIY’wereAseparated during the neriod
of act;vity-v’ln this way - by stoping -_much material must have been
removed, thus naxing Way‘for ths advance of the'ﬁégma.

The larger sedimenbary;blocks which now appear as inclusions

in the'granodiorite nave Ll st certainly been isolated.by erosion of

e . - ~

tne conn'ctlnw masses. That such. is the case is snown fairly conclu-
sively. by tnelr orlenJatlon thh strlre and dlD corrLSOOlen, to the
geaeral structural urend of tae area. They cannot well be stoped blocxzs’
which Tloated on top of_the mnagina , forAsuch,actiﬁity as Waé.necsssary

to do the stoping must surely have been great enough to revolve and

L



_ISIand»there were found in the granodiorite a few

,thch had foundea corners and the aspect o

‘Der051er S quarry ‘seen to show that the temperature attained in nlaces -

was suff101ent to cause ass 1mllatlon of SOlld maucrlal.. That this Com=

move them. There is no evidence7nor has 1t ever been shown that stoped -

&
e

bloc {s'mlgau be founa Wl+hln or at the base of an igneous mass
it is assumed that these no longer gxlst, unless certaln
apparently. fused, represent reqnants thereof.

On the Beebe road to the lake, near the

fused materigl.. Ths pre-

h

~sence of these and an annapenf re-absorofion of the zranocdiorite at

stlon prevailed along a very vreat extent of the upper surface ig not

ot
I~y
Y

e

O

@
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likeLy{.but that it existed at all probably indicates th t no

low such conditions were more nearly general. Thus detached blocis

of sediment would have been placed i a position which seemlngly
be postulated as.béing suitableAfof absorption by the magna.

From the‘foregoing staféments_on the effect of intrusion, and -
the conclusions dréwn théhefrom 'it follows that the ilzneous rock

reached those positions where 1t ‘is now exposed partly by causing an

arching and uplift of the overlying strata but largely by stooi

assimilation. During this process the magma became progressively more

cacid, possitly due in part to the absorption of rocks nhigh in quarzz

and low in calcite such as are found underlv1n5 the calcareous

which now outcrop around the g ranoﬂlorlte.

The Age of the Granbdiofite.

ﬂ de .
reference to the late Devonian *ormation than to the intruded sirata,

a)

as these are so much,older that they are‘of_little velue in making
definite deternlnatlon. The relationship ﬁo the structure and the
slight deformation of the igneous rock as shqﬁn by the developmént'of
scﬁistosity, biotite sﬁéar streéks,'pegmatite §ein fraétufes, joints,

t.

[
g

contorted quartz.veins'and slightly catablaétic minerals indicate il

~

cryutalllzatlon of tnose parts now exnosed took place during the {final

-t

stages of foldlng. Thls would denote very late DeVOulan as the age of

this intrusive.
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The Development of the Intrusives.

L ) ]n+engc ER
Deformation of the strata in the map area has been very , in-

dicated by the multitude of small isoclinal folds. That this tyos o
Tolding involves a very thick crust seems unlikely. Yet with sguch

great adjustments near the surface there must have been some lLower

down, and these probably were effected by plasticity with consecuent

mobility and change of shape by flow. Thus below the zone of intense
folding thre existed a magma from which the igneous rock now exposed
ascended, or by which it was developed.

Hypothetically, as 1t -is by no means apparent at

the section in alch 1”nbous achbivity occurred corresponded

: . LA ;
that of Devonian deforrPuian the fo;nor deve¢oolu“t being somewnni &
result and concomitant of the latter. In sha pe Lt was wedge-like, wae

area ol Tolded crust representing approximately the thick end of the

woﬁne@‘and the limit of:deformation within the earth the thin gnd, with
orientation of thé long difectioﬁ paréllel to the main structural lines.
During the period of adtivity thét part deepes£ within the earinh was
subje¢tedAto the greatest,'thouéh‘least diffefeﬁtial, pressure wnlle
nearar»the surface thé o§p6siteiﬁas true. Temnerau re probably iucrsase

witn depth. . &

tr

e o the ms-
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This section was divided, according to the

-

1

terial mltqln it, 1nto a zone of flow and one of no flow. The Tormer

0

(more properly a zone oﬁfpotential mazgma) was that part in which na;

could be originated under tne 1nf1uence of pressure aqd temperature,
and nig qt corresoond to that in: Wnlch an ac uar Tlowage of the solid

rock was possible.-uThiS'zone ihcluded all from the base, wiilch 18 most

-

susceptlible to flowage; to an uppef boundarv n?r&cd by an imperceptible

gra*ation LPDQ thls state to tnau of ne flow. Tnis boundary was ex-

PFal

uremelj 1r”cvular and 1ndef1n1f and variable with changes of condi-
tlonSat Dur‘mT the. oeplod of ie;ormatlon, tquQFnouu thisczone ithere

was ocobabLy some adjustuent by roc& flow. At the base thls was prole &

ably tne OnLJ the of movbnent. Hefc and for some distance above

+

wAa S Qu te anlform. Uowari to. the boun ary marcln the limit of

effectl .veness it decreased in unlforanJ anﬁ wegulaplry o* distribution;

With an lncrease upwarﬂ of dldePeﬂtlal oressure d@forﬂatlon became




mord active. Due to this and a decPease in susceptbibllity to

5
O
{1
&<
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ot

justmént-was localized; This.pfiharily caused but wag later tne
of thé development of plasticity and even liquidity - 1a other vOrds
the creation of magmas. These, once formed, increased readlly in gize,
and tending upward in the directlon of least resistance probably united
inssome places. In other places‘theyfdied out, due to the developﬁcnﬁ
of new magmas‘elsewheré; or du“ihg a oe“1od of qu et became solid azain.
'Toward the surface é decrease in susceptibility to flowaze (developed by
pressure and temperature) as a factor in nindering the’ LOTﬂa ort 01 nazma
was probably oounteracted by an‘increase in differential pressure.
Therefore the proportion of magma to solld materlal at different levels

o“t have varied greatly, except for a short distance above the zon
of adjustment by rock flow only, Where it increased upward.

Above ﬁhis_zone in that of no fiow mégmas could noit be ori-

ginated, but were induced by the processes DPeVlDuolJ descrived. At

the base of this part, magma conditions were probably nearly ze

Toward the surface they became less comprehensivethough not

prozressively so. Here mag nao werb anoonyses of others in the zoner

flow. All parts of the intrusive were undoubtedly not in tane magna
state at the same time..
dovement of magmas was mainly toward the surface, though

some was lateral, parallel to the structural trend, and therefore at

riﬁht angles to the direction of zreatest pressure. Often this move-

ment was effected under great differential préssure which caused arching -

or even feneral uplift of the overlying strata. A&s a result of the
varia@ions of conditions and'of;;rregﬁlériﬂiés in the formation an
moveméht of magmas there was for@ed, boih in the upper part of the zone
of flow and.abqve:it{ a great variety‘of igneous rock forms: laccolitins,
batholiths, dikes,isills, ebcetens. |

The natufe and regular;ty of adjustment throuzhout the sec-
tion varied rﬂeatly. Near the'top, as 1is iﬁdipated by numerous small
isoclinal folds, it seems to havé-been fairly:uniform except Tor some
thrus t faultlng ln places where stralus aevexopeq too rapidly or oe-

came too great for conpensabion by folding. Lower down where irregular

'DlasticAor liquid mas ses ehlstei aaju ment unaonbtealy took place

ar~ely 'lthin'these‘masses aad tﬁerefore was not can istent through-

1




out. Near the base of the sechion there was another zone-of uniform

adjustment due to movement Dy. flow. .

Hetamorphism of the Sedimentary Rocks by the Granodliorite IQ,T&uLOy.

The sedimentary rocks throughout the souﬁheaste'n halty of
the area are hl*qlv me ta moronosed There'is no apparemt incresse in
’extent of alteration toward tne.grénodiorite. According to Zlls and
Logan (op. cit.) the,effect of intrusion, presumably noted mainly in
;5ther areas, 1is distinct,(mica, stauro1ite, and andalﬁsiﬁe having besn
developed in tue séhisté;' Though many specimens were e camined abth
megascopically and microscopically the last two minerals wers noi ob-
served. ilica is:abundant everywﬁére, but its presenceknd that of meia-
morphic featdres in general seem to be more properly assigned Lo dyné-
mic forces. |

The effect of ihtruéion on the immediately adjacent rocks

ional con-

C""

varies with the nature of the material intruded. Tne zrada

tact between the granite of ilagoon Point and the gquartzite has already

been described. Contacts with other types of HQEEPiPl are sharp.

Limestone and calcafeous sandstone show an additioan of iron bearing
minerals, probably carbonate, wnlch have been altered by weathsri.. to

iron oxide. Slates also show an increadse in iron bsariag

are senerally indurated. Probably other caanges inomineralozical compe
osition took place as a result of 1nufuclon, but 1t was not possible o

separate these from those causod by dynamlc netaWOﬂohlsm, as reatures

found Wthln the presumably aflected zone were also found bcdovd it.




Sernentlne ocnuﬂs lp“the northeastern corner.

)

he largest éﬁbosure, which constitutes tne ggg-shaped area on the mayp,
gs a very prominent_topographic feature; It stands out as one of th:z
’highesqhills.in this areca, a ?eculiariy shaned knob. To the north _L nas
a very abrupt, in places almost pefpendiculaf, slope while to the south
the_slope is more gentle.  It i;;a rather typical roche moutoﬂ de e, having
iassumed its present shape as a resu1 of ice erosion. None of the o
éxposures is prominent. All aré relatively low,'flét.and obscure.

f

The rock found in the large expos sure is somewhat different

from that found elsewhere. In general it appears to be the tynical
zreasy green serpentine. However on careful examination it is found to
vary greatly in charact r;-from_a hard greenish black or lizht zgreen

b

massive rock to a'soft 1ight green'scnistose'Serpentine. The Torm

appears to show traces of the O“l”lnml teAuufe -of the rock: 1in places
large black pnenocrjst like masses are apparent. The other outcrons
_show even greater variations. While at a few places t 7&001 is siallar

=

to the main mass, in most it is a pecullar blue material, spotited Llight
gray. This is very soft, spongy, and quite talcose.to the touch. It

1s Tound grading to or closely associated v1th a nottlca

gray crystalline material. .Sbme‘Speciﬁens, DPPtlcuLPflU
eXpOSure,'shaw fibrous serp entin &hich aﬁpearslto be mainly‘tn” result
of’slickénsiding; : |

| ‘Under the microscope tne materlmi is seen to be largely
bserpentiné'with magnesite, maz netl e and chromite. In a few places thers
is sufficient evidence to indicate that thé §erpentine is derived from

olivine, and in one from pyroxene.:. In several specimens the serpentine

:"’1

was observed to be Tibrous. The mottled light and dar?
made up of quartz, magnesite and magnetite. ALl specimens show an almost
complete alteration from the original composition.

The fock of The main exposure has the pecullar texture

‘)

freguently - 1ouqd in seropntli Hard, irr gularly shaped masses are

€7 <+,
Liie

surr OUﬂxuﬂ Dy ofter'fibrousAand, llc&énéiﬂed material. Awnnarently
rock ha* Deen 1fre~u12rly sheafed asfa Pesu1t of the increase in volume

due ©o se'pen,in a+Lon “The %1allev‘_ugcrdps are in places cut by .

-

yellowish-green veinSnof~talcf




The rock of the main mass weathers lrregularly. Apparently the

ig removed

the rock is left peculiarly cut and c?evassed.
The blue serpentine on the curface shows numerous pits

vhich appear to be the result of more rapid weathering of ithe

-3

his mineral seems to Tte more or less segregated into knois.

laces a ridging 1s deve;oped, §robgbly due to the'eamg cause.
maller outcrops are"soft ané WGACher more readily than the maln ﬁaeg
dug to the presence of magnesite;vahe rhase wnlch is devoid‘01 5§Toent-
ire weathers to a vefy fusty granular mass. Manj weathered sur
show a péafly luster as of mica.

The original chafacter;of the material and the siznl

ite variations are somewhat difficult to fat hom. "The main masse wag

=y

o
probably é'peridotite, now represented-by the green .serventine. The

peculiar magnesite phases are thought”to be the result of altsration of

the original rock and to POWreseqt Lhe unncr or outer limite of the 2as38.

the body of the mass and concentrabed at the contact both in the sedli-
nmentary and lgneous rock.
The main mess is s oorfl ke 1in character and probably cx-

tended nuch hizher than at present; Practically all the other exposure

T
> e
- ES

are flat:and show the-magnesite'phﬁse. They aré orobably not far below.
the original surface of

gt éhe ork in this af?a;waé very ha tily do
shin of the serbehtine to the o*hcf focks'was‘noﬁ definitel

Ho direct contact wityslate wa.s obSérved. It seems certail

the serventine is intrusive into tge Memphremagog slate.
in the sfructﬁre bf theislétés nor:in the shape ?f’the'masses‘nor the
texture of the w,reoué “OCK which aufzest that the intrusives wers ine
volved iﬁwthc intense foloan of tne lats DeVonian. It is probaﬁle that
the serpentine followedﬁthiS,fold'{?:closeTy aqﬂ'is of'very iate Devonian

Fad

rooniferous age;“ There W&o notnln i a'verv definite nature wnich

AL

or c

wulgbt s‘xﬁest the are relauloashlp of the serncpulnc to Ouner late

'GVOﬂlan L*ncuus rocks,,




Besides tqoce dlku VqlCh

SESES ?‘]”; ass
ma jor intrusivesvthere-are‘cone SCﬂu ered thfoughout

which no such assocliation is app@rent.~

ligtamorphosed Jikes."

West of McConnell inrthel
ssve”al Gikes wnlch Febeﬂblc closely.

relationship seems toﬂindicate

very 11z! ilum-b

nearpy. - o mwcrosconlc cya

nell series
with the ¢ i'nents

ahd'arevprobably

McConnell series.

 Serpentine Dikes.

At several places west of tqe soutnerm erd of Lake

. there are found very péculiar dikes;

~south of McConmell and-two mofe on

a1

SN

@ore
are

en

It cis mainly aAdark blue-zray and

much,crystalline.calcite.A In some

ced . with malaante gpeen;b,
Talce

MlcrsoconLcally one sneclmcn

GuaTtZFFMLCa- serpenulne L mag netlte and
near to D& mor° larrely Scfoanrlne.
”jlhe dl&@S are 31¢ na fﬂow, y

J be.wssoci teﬁ_W'th it

Arl
vervfddfinite ;déa.of thefrelap10naﬂlh
fetamorphosed Porvhyry.

One mllc noftn of

@acul'ﬁr*bana of matCﬂ al’

definitely

licConnell series

some of.

but Were not observea to cuT the SWaue.

Two ¢
theibrOOk southwe

ike- mafervdl does not, st@na out Dﬂoqlrently “t any of

placeé
It COntaihéicohsiderébie
guartz which o1 we athflﬂ5 Stands up in irregular
like matefiél is alSo found

as foan&'uo bc nalnLy CnlClbe with

]

ther

«Q

]

but

tne sediments

-

."abba.

- 7,
wAS

utcrans OCCuf on

ﬁ'

st

ni

17,

Tnese 1

serne

tlAC l¢<c rock

it Is blotched and

Guarn-

..ALCJV

, 3
associapea with

these

nomatlte. Parus qombvcz ap=-
'ar_some?resembiance to ser-

Outcroos are so ﬁOOT that no

sealments

uO th_

ne -road is a
Q2 : o P
Poas  Ior nearyy

was qbbalnou.j'




. ) ) F;quri’g . . - - :
-.txo ﬂllcu. Ngar the southern limit it stands up prominent ly in irrsz-

ular roches moutoﬁnées. Towafd thexuﬁftﬂ th"”c‘become continaous in
ong ridge-which dies out-with.bherthinﬁning'ofbtae_band. In most places -
the uurf ce is. ﬁell rounéeq 7nd Dollshcd ‘dccasionaily showing shriag.
mnls band of n%fefial is AP” uprof_dikes and the adjacent or
inveclaﬂLnat°d metanorphoocd strata.l Boﬁh"ﬁypeé of‘rock arﬁ very Siim-
ilar mega800p1ca¢ly, In the southeln parr ,nefc is one large dike which -
toward the north ié divided into several smallerkohes.‘ The igneous |
rbck‘is very hafd, blui§h~gray, aﬁd in texture malnly fine-grainec Lo

~dense. In most blaces:it appe el vewy much like chert or ilmpure uu(“ua-f:

]ite;F.The w thered vroduct is light gray and ylGLdS a chélky white w8
powder.j'The center of the large dlfe is qulte massive but its Do
phase and the smaller dlkes seen to be sonewndt LamlpateA.
schistosity is apparent on the fresh surfaces.

The ad jacent and interlamihated seiimeﬁts have been so nighly

metamorphosed that they are very similar in appearance to the ignecus

rock. ‘At only a few places was a'sharp confact noted. Generally it
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adational, or, as there was so little difference

Y
65}
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- kinds of rock, thevéhaﬁie wasvnot?berdentible, The chie
of the é-r ents seeqs to have Decn a loss of»éalgite and an additlion
of llCu and other mlhef le from thc mégma; Igvsome places a gra
decrease of calcite.toward the QlKGS is gltc aoo rent. Near and iﬁ‘
then tqe mineral 1s oresent only 1r frqctures;v |

Unﬁyr the mxdroscooc‘uhe kc roc?-is seen to e n;511y meta-
morpbosé@. Ori ﬂlnally 1t vao orobaaly a ooroL"r" witn larﬁevphenac:y

o A I sy L
ﬁrounumass of feldspar, guariz,
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) ‘PheMoc'rysﬁs
Oﬂlj outllnco af the %e?ﬁe? now remalin; ithe

y
(0]
e
,

(')

paﬂ nas b@en oomnletely altepoa Lo W11te mica and other minerals.

neg;ou Anass is now aﬂflne- ralned arrrreb te o; quartz f(a large nart

vappmrently secondary);jbidtlte (1nﬂpart“or,even VQol‘v nornblende),

white alca (both orlmary @nd ‘seconds cand & littlé_chlori;ﬁ,
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ite dnd 1fon oxldev
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*[T he Outllnes f sone ohenoolySus appear to bs- i

. scen toﬂ‘nve been orogen.il“he :rouhdma- may be uaftlally cataclastic

'but the & *:' W mine ”f  ﬁas;proceede&so_farfas,to MAae any
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“the Devonian ;quriaflon wa s CO;UlLtL. Furtner evidence, in the intru

clasbtic -texture and schistosity~the intruesion took place some Line before. .

=
&
[l
)
[

sed imentary rocks, seems_to ccnfirmA%hiS; They were apparently doned by

the intrusion. ne clea 2z& 1in the.adjacent sediments -is clearly paraliel
to the main Structural trends wnile thb bedding is not. This featur: 1is

peculiar to the area near - tﬂu 1ntru ive and’woull seem to indicate tI

the main structure Wasydeveloped &fter the doaing. Thus the age would be

early upper or late middle Devonian, somewhat earlier than the other
Devonian intrusives.

”he structure devel pea in the area of the lntrusive is pe-
A

culiar. _That intrusion cause doming is apparent from the Jog 1in the

ound fj of the Devonlan and local structural features. Its linear

arrangeacnt Woulﬂ suwveot that Devonlun fa‘dw g was well under way te-
Tore Lntru51on took place.. {owev q; t-haa not been carried throuzh 4o

.Qenter.jth Woald seen fwo tju LVelOUcd structqre t19 this dixe

.re stqnoe to weath ing and ice aCulon tLu 'that of the

fornation.. ThefreSultinf structdre ﬂ*ght‘be,fépresented by a piece

Picrite Porvhyry.

=rock'itistands up,prominentlyvas

: 1icfo:coﬁlc“llj hornolpndcfié;m.

t“"

B COwUletan as the cle vaze was not Jet ¢bvelooea. The partially

Tolded dome was more cOmpletely folded“during’the Tinal stages ol de-

paper folded fan- llwe neld tiz htlv at either eﬁd and‘bulged‘oﬁt in

R

merely an apophysis_of‘a hlasely underlyinﬁ l L rEer Mmass.
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Q e smull cXquuPd of hlcrl € porpnyry wa
south>aste o) Uwpu of tne areuvna)ned Tha4outcrop is less than two

hundred-feet long but 1s aalte weLL aellqhd _Owingz to its zreater

0]}

- s ~ o
ad jacent

?ocne-moutonnée. Only an approx-

imate estimate of the Gu”fﬂce ehtent of this‘inurusive ( orobably a

dike) could oe made uS it occuro in an area;well covered with ariz
The rocwi s UOTOﬂVfltLC' large (one;quarter inch) pneno-

crysts of black aurltu are xolf*y auunaant and less numerous bdut

Q“,suanﬂ,outAprominently in‘a green-
ish ®l acz ffOJﬂdﬂaSu which has somewhat' the appearance of serpentine.

A0y tne oacn00f3 sts

Tluue Dcn p 1n a tlnuultld vroundna offtitaﬂifarous augite, alivine
and _$he *1rst of theu COﬂSflea 5% of the rock, the




titanite and iron oxides. -

jointing nor schistosity was apnarent. It .is probabls

. A i Ly - et =T e pe
second '1}_‘)_,‘«, snd the last ®5%. Sho. DALNE -~

tite, pyrite, biotite and hypers

YT hene with titaniferous au

Secondary ninerals are chlorite, serpentine, nornblende,

i

Hornblende, hypersthene and’ feldspar apparently crystallizes

first, and were later partially resorbed. These were followed by

‘olivine and auglte - ‘the latter. surrounding the formsr.

The rock weathers dark rusty brown. It

rezgular fracture, oresentiag a pisolite-like appearance. It shows

very little evidence of having been subjeébed Lo much »pressure: neither
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granodiorite and therefore late or post-Devonlan.  Judging by the lo-

cation 1t 1is an apopnhysis of some 'ignsous mass to the southeast.




—4~—~~f_;;wi£erousmmagnetite norrblende (chlofibe present appears to b

-

Maggawlppl Dikes.

Around the uoufn#rn euﬂ nf Lake Hassawippl there ars covaral 0

dikes which may be.associat "‘luﬂ the same Lﬂufd ion.

in wmany respects, their dwffcien 6C}aP?;SfIfLC ntly great

eep‘reeeon into two grouvs. T ilpf;e“ﬁidﬁitic,(acid ﬁiabﬁee} drvs
southeast of Ayepslclifp const ltﬁ é Qné;;éndftherOgesitep coutn end
west Of fne 1ave'naké»ﬁﬁ the ther.c,fkb EREt
o 'The Slnu]e lar e dike ﬁentloned dﬁ;&éfcctcrops i LW places?¥
_ .

in thefcreek‘bed Where a.fresh'surface_is.exposed;'and nortn of

‘near. the road wheﬂe Ex well—veauhered phase may be observed. It

i¢um~rf81ned dark - freen norohvrv"megascopically, light greer

ano(

-

vnite ® blackﬁphenocrysts in & greenish~-black

crystalline groundmass. . lHicroscopically it is ophitlc, with biotite
and auglte as lar?e”xenbmorphic individuals instead of auglt

=4 augite, 3% titan- -
5 Yo+ s o/ blldll- 7

_Mineralogicallyrit is" (O andesine, 207 biotite,

W

o]
N
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C
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result of deCOWUOSltLOH of hornblende\ and apatlte. Toward the edzes {
of tqe dikes the rocx Trades to a llght Drown dense porpnyry wnich under

the microscope is seen‘uo be mach altered, and is now largely kaolin

and calcite, with small wmounts of quertz whlte 110&,.f ldspar and
magnetlte. On weatherinv the center‘phase becomes dark g :
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Wnlle tqe boraer shows lwtule cnanwe.

The contact of the igneous materlal with the sediments is

quite'eharp. Jointing, schistoSity, or cther evidences oflgovemeat ';;{
sincefintrusion ere nct“@pperenﬁi Stringers from the dile have pene- i
trated;and contoriedfﬁheeadﬁacenﬁ strata. ~Veins of calci£e~are contiﬁé'
uous fhrough the dlke and beyond Except a iittie induration insrs
.seens to be no contact metaﬂornaism of the sealments. | |

The otheycdikescare vrouned toaether on the basis of a sia-
'ilarity of_appeareﬁce for only one tqat dlrectlm south of Ajefb.ﬂliff}

has,been-examined]microscooically. All are porphyrltlc. ﬂhenaccysts__
. . - % &

'black_hcfnblende and wnlte fel&snar occur in a flnely cryotalLlre blag

» 3
~. g

zroundmass. The upeciﬂen exaqirea under the microscope 1is cub‘““cnyuic,

o~
Q

microlitic and porohyritic;.lulneralowlcally it 1s 50@ hornblende, 304

&l

£ -

orthocl%se and 20% aq@ﬂglne. quse dlﬂes shOW'the samne tvoe of D

!

raer.

(
b
’

nhase _u.tne dlorltlc:dlxe,; Thelr effect on 81m1lar anacent sediments




ig thé same. One of them, howeyer,.cubs limesﬁdne, and has caused 2
comglafe re- cLystaLleatlov

mhey show ‘the- same structur“ e%turc"'and Lclpt qﬂSA.Pﬁ “s
the dioritic dike except %h&%fone directly s&uth'of Ayers .Ciiff which

foliows a Jjoint plane. Both gr@ups’appear.bo be aoJfohlmP €1y Lne

same 2ze. They seem bo have . beén lntruded after the strate had teen
o : ’a"'e or

1

Tolded imtoi%@h’presenb-no 31t ioh and tn‘r:fopp aree | sost-Devonian.

On ths eastorn shore of Lalke demphremagss several bacalils
dikes, Trom one to ten Teet wide, cult the Devonlian limsstons. TF et
zreenisdh black porphyry with ohenocrysts of a walte glassy mineral 1o

the sedimentary rocks. Hot solutions rich in calcite Irom t

a—eryptocrystalline gpwxnwﬂns ;.This material on weather i

A - :
rusty brown. Hicrosconically lt is tracnyulc w1tn a trdcnmJ id ground-

‘mass. HMineralogically it is 9/ﬂ augite‘ 25% brown hornblende _53 ande=

sine and 5% olivine in a glassy groundmass with microlites of plagio-

clase feldspar. Alteration products are:calclite, quartz, chloriie,
: _ a2

leucoxene, serpentine and browm. iron oxide. — ‘ 3

. The dikes snow only a slight varia tion from the oentefigu the
edges. Between them and the country_rodk on both sides there are one-
inch veins of calcite.h_These veins are coarsely crystalline and zhow
scalenohedral crystal forms on the dike side. Apparently altiter t
crystalllzatlon of- tne intru81ve crac&s were developed between it and

-

e

k)

& intru

s
r:))

rock circulated along these and deposited a layer of the minsral on She

|J

limestone walls. The igneous rock also contains mucn calcité as vei

‘material and as a replacement throughout. The adjacent lime estone 1is

slightly altered and.appears to have.lost some of its carbona e content.

(
2

Tnese aikes cut across the beddlnb and trend approximat

east and west. From4this and. their location it is concluded that thej

are closely related to some of the igneous masses, to the west. They
: ' L : B o N :

show no effects of dynamic metamorphism.  .They were certainly intruded

#L. Ells' Report on th% ueolouy of a Dortlon of the Eastern Towr snips -
Py, 39 40. L '




atter the ing and are therefore late or nost-Devonlan.
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Altnouzh the. last four (Picrite Porphry, two .iacsn-

wippi Dikes and Hornblende Basaltic Dikes) are widely separatedl and

’
o
®

hev show some resemplances. Andesins iz

B

s o~ 3 s . A P .
different in many respects,

found in all; augite in all except the vogesite; olivine in the

()

porphyry and hornblende basalt; hornblende in all, though that

basalt is brown and in the others green. IZach shows about ihe
freshness and lack of metamorphism, and has been determined as lane or

post-Devonian. These similarities suggest that all came Trom the saue
& g - (L] " )

mazma though probably not .at the same time, while thelr basic characher
suggests the possibility of ‘some relationship to the serpeniine.

N

Throughout the area quarhtz velins are aumerous. Somé are

clearly as early as pre-lHemphremazox slate as they cut underliying 21o-

rite without penetrating. the slate and many are undoubtedly associated
~with the granite. It is probable that there were other periods in

which quartz veins were developed as there are great variations 1u

M

xtent of thelr metamorphism.




Devonian :z» Pleistocene.

ALLY

There are no’'formations recolnized as representlng

part of this interval but there 1s some evidence that delformation

took place. This probably was in the nature of an uplift, tiiting
or zentle doming.and did not zreatly change the structure alread;

developed. In the northeastern part of the area there was some

normal faulting. It is not unreasonable to suppose that formations
o] - s

I

vounger than the middle Devonian were lald dova and entirely ecroded,

for the amount of erosion which .1s now apparent 18 not commensurate

wit

tions for the greater part of it. Either much of the history is

=]
S
S 5%

missing, owing Lo complete removal of evidence, or the history

the area 1s one of monotonous stablility.

n the time interval unless the area was at near-peneplain condi-

.
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to placiztion. EvVerywhere there are glacial deposits which reach con-
siderable thickness over the greater part of the area. Though nob stud-.
ied in great detail 1t is evident that the Pleistocene period should Dbe -

divided _into at least five different, stages. ©Each of these is represented

Table bf PleistoceMe Deposits.
- - : 5y
Stagze : Tyne of depOSlt ©  Character.
darire ‘invaslon . . ‘-Marﬂne  eltas; Gravel,
: .fluVLatlle {terraces,etc. sand .
Lake shtages during Lacustrine,’f@rraces, Sand,
retreat - of ice sheet .fluviatile eltas,etc. gravel
A ' ' : erminal:
Cassville glacial = lora1nal ecessional Glacial drift
' round '
Beebe interglacial  Lacustrine . T ~ Bedded clays
' ' o : ~end sand
Beebe glacial = Morainal PMJnly' - Glacial drifi.
terminal

Beebe laclal Deposits.
The deposits of the Beebe glacial stage are represented main-
ly in the large berminal moraine which occupies the area along the inter-

natio qul bouﬂxafv (southern deDOSluS irdicated in rlvufﬁg

~
[

best sxposed northeast of Beebe and weed of Rock Island., They consls
largely of unsorted gzlacial drift in which there are bowlders un o

) , D : ‘ x
five feet in diameter. These are>mainly of local material but there iz

also much waich has come from beyond the area: granite

gquartzités and other types of rocks, many of. which resemb
Laurentian Highlands.  With the unsorted materiél there are .beds and °
lens 868 5f gravel and sand, The tﬁicknesé of the deposits iy places
probabljjexceeds‘QOOLféet; :

| Obher'dépositslwithin]the map area méy'belong to‘this shage
_but no gtteﬁpt“has.been'made to’differentiate them. Thé northern zroun
of@ﬁeposits (shown in anNEX% rebresenus &JDPOhlmaule the soubthern

T o

limit of the,uasuvllle*”la01al Qfllt Browaoly th greater percentane

3 Yo,

of the-drift soutn of thls l“ -of Beebe age.




Beebs Intur slacial 3e0081ts.

N

0

.

Lake deposits overlle and occupy approximately the saunc

area as:the Beebe.meraine. Siﬁilar and therefore correlated deposice
occur in two vlaces fartner nortn. ;dneeis on.Fairfax Brook
miles north of Fairfax anu the other. 'bbutvtwo'milee up the strear that

joins the Tomifobia River on‘theAeast,_northeast of Ticehurst Corner.

Other aLl den051ts in the southern part of the arsa not indlcated 1n

h_j

igure § probably are’ of the same agze but these.are for the most part

.
‘.

very thin.
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The deooéits of this age are-best exposed jus
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Beebe where the cla; was Drev1ously used in making brick. There is

much finely laminated blue-gray clay which is remarkably oure. It is

interbedded with brovm sand which in some beds 1s clayey and in

is cemented into a sandstone. BSome pure clay beds are as nuch &s
Teet thick but generally they are measured in inches. Laterally they
o SRS

oo

em to.vary considerably in short distances. Toward the top zand prée-
dominates. The squace material OVer the lar;er part of the high land
between t&ﬂSbeaﬂ and Beebe is tqls brown sand. fIn the sand Theére zre

-

found ocatre ed eoales and bodeers. Tne wunlﬂum thicrness o

deposits exceeds go feet and may reucq 100.
Cassville Deposits.

"est of Beebe and on Stanstead plain the lake deposits are
overlainTby more or less sorted gfavels‘while the small deposits Lo the

north ars overlain by glacial drift. This has been referred to the

Cassville stage with all the glacial drift north of and including the

northern zroup of deposits shown in Figure #. Those shown are only iie
most southerly of the thicker Casgville deposits.  The Cassvilles deno-
sits as a whole are of the same general character as those of

stage. There are 1 ncluded tcrnwnul,'receSSional and ground moraines,

drumlins, eskers, and ﬂucn oufwae‘*ﬂ“avel and 88 ni-

y

‘The thickneszin olaces is c0n51deraoLe Bat it probably docs

not

nyvaere,equal tnat of the Beebe mor 1ne;u bouth ,southvest and west

‘QBOOSltG w1tq an lrr sular tovnography.

adaad




-than 50 fe=st. 'Throughoutitﬁis valley thre is mucn pedded sand and
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seneral éoncaf ance of a terminal moraine and in one place of an eakerfi?if
West and southwest of Katevale 1ﬁéfwhole.hillside is covered with aore
than 30 feet of Arift in which bhere is a great abundance of 6
Bowldérsé Southwest of La&e-JasDaWprl anﬁ north of the Higger River
the dep&Sits are again V§ry“fhickf§ having con51acrablc influence on the

topogravhy in the development of sharp V-shaped gullies.

Deﬁ031us of Labe Stages and Marine Invasion.

Overlying the r‘%ssvﬂle deposite in many sarts of the area

are fine sands. Southeasgt of Lake Massawippl along the Ni

L
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ifobia Rivers is‘a.series of terrdbes and deltas. Some of the denossits

’npobdbly DelonCD to tqe late Plelstocene maclne lﬂV&Slon while others,

eepe élally those beyond the probablu ¢Ln1ts of that stage, were laid

down in lakes developed durinb tqe retrcat of the ice. As no Tossile

have oeen founq it 1s 1mp0581ole to make any definite
The d60051ts on the Nl r'o 23 ‘Tomifobla are largely of

bedded sand and zravel. Some of
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norizontal bedding, as if deposited in‘

shore. Other deposits show a typical-delta structure. None of ithese

deposits are extensive or very thick. .
Bedded sand which appears £0 na e up tﬂe hill in-the wvalley

-

north of-Tufnert)vn must be. of conside able thlc{ucSS -

zravel. . Scuth of Turnertown there:are two h1¢Lsiwhioh re very similar

to drumlins in shape but are made up largely of ‘bedded gzravels.

’ 4;Su)fj ;»Pre;PleistocenegTopography.

o

Detween thb Devonlan qnd tqe Dlelstocene imuch erosion took
- , T H

place and,a dralnaﬂe systen somevnaf similar . to tﬂ&u now in exist
va s duvelJUFdo. Atathe end‘of Lhe Plloceue tqu toDo ography was nrobab

reatly diffenent'from that‘ofitoday._ There was a great opeén sei-

ﬁnfemagdg:vall y W%Lch wag oc:

ioaT%ry vmlLeyQ and the

tﬂpu'W& . 00X

"~qugxlow

_ana sult
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bLopography As shown on the maps wollld seen Lo indicate that the 2stoump-

Linn of an outlet to tne nbrihemst;by the present route is ¢

nlausible. Fitch Bay valley was oochLb& oy a tflbutar, strean Wl

]

probabléﬁﬁained smaller‘aroa_tnza Junfgr 3;001 doeu 1LOW.

erinzy Brook valley there was » tri%utary to this which also drained less

than the DfLSPﬂu struam.»"

RN R 2

:ﬁ; mhu Watur of the TOQL ooLn River system above Tomi
\ : . ' .
& Tlowed west from Beebe to tha'Memphrqmagog River (Figure #).

[

Rock Island its chﬁnnel was somewh®: farther north and may have been

valley. Below Tonifobia there was a stream somswhat

resent Tomifobia River thoug n much smaller. . The Higzer

River occupied a valley corresponding somewhat.to thatof the small

stream now east of it. The: Massawinpl system was 511'1 ar to Lhe nreszat
o . TR
e?cepagbhat there was a river where the la e 1s HoW. Th hus about halifl of

the area drained north to the Hassawipopi System and the other nalf west
to the ileamphremazog.
The detalled drainage was simllar in general as

of. doday but there were many‘minofﬂdifferences.,

well entrenched - wny orooabLy.m)rc ﬂecolj 80 tlan now. The Topography

ras mature and the rock surface deeply wea*heced
L4 . i . :

o it
cr :

Ice Advance. ‘ L o “{."f‘." :

Qver the mature uooograqnv of the Pliocene the Zleistocense.

‘ice eet advanced 1nd sub1ecten the Memphremagog area to much tha, sane
. - S
) ’ eagtern - R S : )
rizorous treatment as the”re st of Canada.,}ln_somejof~tne older renoris
i south to the north - prob-
2ty because.it was thought that.itfbbuld not,mdve,up'toward the high

4

land in bqe soutn._ dowchr tneLe 1s mucn evxucqc to show that the

“

'movemenujwas alm t due soudh

Glacial striaevare found onwmany mbcrops. These clearly

indicate 2 north;south;t; d (F ure ?'

ng, ang

Pigyy - N2

ate a sou hwaﬂd mave“” “fuCKl

zvery granlte knoll there is Tound a

to the morth they are very rare.’
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wnile those to the south are‘ofteniabrupt and indicate plucxing. Along

éne allv of hard rock to tne north and soft

o
~

ialke shores the points ara.;
to the south. Diorite of ‘the tyne- occufﬂln; on the Whetstone-Bunxer
ridge is found Lal“lj abqndantlj on tne gast side of Fitch Bay. Corn_lom-

grate, sanistone and other xlnds OL rock present 1n the dcConnell series

‘.,

were bscrvei arouni Avers CLlff Gla01al lakes must have been dauamed 1o
the north by the rbtreat ng ice shec A of-this_ihdicates 2 couthvard

movement of thevice:and a retreat,to the north. -
Thickness of Ice Sheet.

In the ﬂeﬂphremqaoa °rea the ice shbet COVufcd everythiing.

The thic'neS° thus realstered is reDrpseated by fnc present land welie

of only 1200 feet. dOWLVGP mt is st ted on fairly good authority that

sglaclated pebbles have been found on the top of Orford dountain ait an
. : . o 5 -

elevation of over 2700 feet,“Thishwould indicate at this point a thl.ck-

ness of more than 2000 feet. As this mountain,is situated only & Tes .
. . . T
. e - g r
T NN G L r‘ PooS g
miles nar*a”esu of-hake ﬁemoaremagob 1t '1s not unreasonable to assuas ] ﬂﬂv;
A»L«l» .2 bl o ' ,\- -H ‘?ééz
Lhe same-tnloxness.lor the ice WlthLﬂ the area. . . o ' e § 4
Beebe 3Stage. :
Tne la t ice- snebt whicn 8ﬂDlP8+j covered the map arez haib-
el with 1its front close to what L° n)m the international boundary. The
Zetails of events prior ho this are'not clear but it is evidenit that axl.
the zlacial erosion in the Soutlblﬁ sart of the ‘area and provably maost

of that in the rest oF lt had alﬂeadj tak en,plage} It is very probable

that the:greater partaof,the period-of 51' clia tLOﬂ nad passed befocre the -

During the halt of the’ice sheet a’ vreat terax a2l morains
WA dexaslte in the southernﬁpartﬁof the map, a ea and -beyond. It com-

1

pletelv Llled tne olm va lleV‘of ne WonlfobLa n1 upon this filling

. . ‘o o .. : N -|.° .
puile ulLLS which oufnaosed 1n elevatlon tﬂose,nearuy of granodiprite

or UL4Lmen,afv POCkS. Remhants of- tneqe]sjill eKiétnbetween Beebe and

- Stanstesd . and elnewaereuas lndlcab'd er AT}

35€be Lnter lacial Stage;;;».r
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laxe was developad south of the ice. Tr surface of thlg lake reachsd

"
¥

an elavation npafly equlvr lent

fort contour. Th;s-wouid indicate’ that the Lce uuuéknave nalted 1ot
. - 2 .

S miles to tﬁé ﬁ5fthhd veloping’
ten miléé;wéét of_ﬂhe lake'anai* hl‘h Lﬂhd ta the east. In this zny f
'm¢01e‘coﬁld,such a water'ievel;ba‘malntalned-and‘theﬁ it wouii De limipwij_
Dy the idwest sumnit of the-ﬂas eswuo the ﬂbuth'L probably that of tne

This would theniconstitute.thé'oublet of the iake {a study

Black Rlve

.‘
s

st sts thio as tne mosb nlau51ole 1*tcp0fetﬁt:o

K

jib}
e
’_l
J
w
5]

of_avm lahle mar

The lake must nave oeen malntalned for uome.tlme to perait -of the laving

~down of thick deposits. .The materlals for these were probably
by streams occupying the'valley of;the 'oocr Tomifobla .and eat ring  the

lace west_of Stanstead. '?loatlau ice was probably the trangporter

The ice aivanc 2 aJSlﬂ ov r part. of the lake basin Lo & polad

a few ﬂiluS north of the Beube aoraine. The lake was agalin deveiopsa or

still maintained but in,a_smaller area. The ice 4id nol pause long &t
- the limit of 1its advanée aS,eviienced by the small terminal aoraine. Asg
it retreatsd the 1ake 1ncreasel 1n ‘size until other ouﬁe g lower than the

onsg by Blacz River wereﬂuncovered.j Then the Tomifobia River begarn to

develop_- seeking first]a?channel across Stanstead and Beebe plainsto the
V%Licv af Lake ueqﬁnremagob. Later as the route to the north becasne ac-
: . ' N

ceggble the river'turnedvand assumed 1its present course. Greater -ake

:4?)"’

diemphremnagos, Turﬂeruown uaie and Greater dassawippl wake developed afﬂﬁﬁg

‘ o e el E

. : , . T Cn s o s . Ay

ice retreated. Terraoes andvuelta,aepOSLtS on the Niggzer River at 730é37?
. K B . . 3

and 6590 feet were probaoly tne res ult of

£10, 60C, and 575 feet maJ be due elther to la«e or marine stages. The
History of the two cnnnot be se)afa*e&.t The'direction of lake drainage

nust have been to the north and tha,lo"arln, of the levels must have besn

\ AY

due first to the ice rgtréat.and;l&ter»to'the e1avu o R

dans.

#1. The Black River- flow1ng north gnters Lai

1S Mempnrcmu;og at 1its
southern end. N T




————

1.

Hontreal reached

The marine

ci;no?th_of”the-map A6

Above sea lavel .
%
igposits are found at an-

N

“thus affectins only the Lake =

ence in the Mvnoqremmear':

L"Sva“’ﬁpi basin.

Toposraphy Developed.

-

‘The Pleistoéené bogh_aé a periqd of;erosipn and of aeﬁsﬁitionr
héé hadfﬁ very marked'influencé.oﬂFthe:ﬁopbgraphy. Wnile the ;e;eral
features of the rock Surfaée qlvcbn)f ueéuugreatly altered the detallis
have sufferéd'considerabiy._‘Glaciation was:not:éuf
to obliberate entirely all minor fﬁpbgfaphic fééﬁures. Many‘vallevs

occuple b small Lrlbut%ﬂles DLPSl°bud a“d are agaln occupid. It doss

not seem that g 01al erosion qemoveﬁfmore than a few aunﬁ red Teet of
roclz anpywhere.
The main effects of glacial erosion

eral roundinz of ‘slopes, the obliteration of small

the deepening of north-south,ones.j The slate a:

brinzing out the Structure somewhat more clearly by topigraphic express-

ion. The total effect produced is a rock surface which has apout as

’

much relief and ruggednessias it did before glaclation. The valleye now

CCJOL€1 by Lakes mannh 303 and MasséWippi;mgst nave been consliierasly
déc ezef?.especially_if the reéortédvéspth'5£{400'feet in thé Tormper 1z
correct. Tne_ekcessive qeepeniﬁg opposite Oﬁl¢Head Hountain may nave
been dué to the constfiction,of-thé ice betwéén that mo&ntai# and dazoon
Point hill with a conuequent increa sed éfoéivé power.

To a large exbent the relief nroduced by glaclal zouzing and

-

~conseguent deepening

U

of valleys has been decreased by drift and water
filling.  Tremendous quantities of 51w01al dPlf and laxe deposits have
goftened the ruggedneso of tha glaclated surfaoe and altogether, because

of these;, a new topography was superimposed on that carved by . t 1e ice.

<

- lioralines ,ov reason: of thelr OPl”lﬂal suvpe, and thlcl depos ltS, because

P

of the rapid development'qf deep‘gullies, have locally 5ivev-n youthiul

1. J.Keele. Preliminary ieﬁﬁft on he Clay and Shale Depou¢ts or the
Province of Quebec. iemoir! 64, ueol Surv.,Can.




-~

. ? i
N :f'“'“'& . . . ) g ’ 5 . .
., ‘-:T?,s_’cect ‘to-the topography. 'a’-\.'.Lorlgr thc Higger and Tomifobla i

nave: ‘been cut, out'of.gravel”and}sand deposite.

e "r ' © - Lakes Hemphremagog and mao .mlpgi seem to owe
mainly Lo a deepen 1ng bv'goug'_g of . the- v@i leys they occupy, though thelr
~levels may have b“ﬁn PﬂlSod some hatfby'drift,dams. wovering wake, wnile

its basin was uluoubtealv deeﬁe éd by the ice, owes 1lts developnent more

. to the blockihg'of anioutlet'to:the west by glacial ari 1Tt. The Tomifubis

© - River was turned nortn*ard at, Beebe and'its course altered at Stanstead

- by the huge Beebe moraine.f,nanj mlnor changes in QF&L“ age resul

1aciation out eX ceﬁt for tﬁu cn%nves noted t e‘general plan was noi

Ereatly alterei uuflnﬂ the Pleistocene.

1
1
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Recent.
~ , o _
Recent, deposits are not extensive. The most important

are the deltas of the Tomifobia River, icConnell and Lovering Brook

Fig

Q

G

ure 7). Along the Tomifobia and some other streams there are

l._J

. emall deposits of silt, sand and clay.

raphy have

i
& S~

During recent time no very grealt changes in topo:

o taken place. lMany small valleys and gullies have been cut out, mainly

in the superficial deposits. A few rock gorges as that at Rock Island

‘have been made by the larger streams which have had their course di-

‘verted by glacial damming. The level of Lake Hassawippi and possibly

that of the other two lakes has . been lowered slightly.
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Structural Geology.

This chapter constitutes 1nn rart ¢ summary of the etructural
. f ) . . 7

data in the precediny chapter on-general geology. The information gained.

Y.

from each Tormation 1s herec ass Pnole& and correlated and such Ly)OtHESéS

 .as are‘nécessary‘to fabricate a.reasonable wnole are added.
| The fobogrﬁpby and drainage Systém of the Hemphremasonyi area
. : - ¥ . i : . -
“outline in a general way the more important:structural>features. The
Fitch Bay -Bunker.BroQk ;Léke Mésséﬁippi valley is cﬁt'out aiong the
Bunker fault. Vailéys nédriy parailel to this, including that of the
.Tom;fobia River and 5f Lake m°1phrena oz, and many smaller ones, are
located in synclines while the»intervening ridges occupy antlclilnes.

L

Chief of these is . that just west of the Bunksr fault. OCross valleys

such as those at Fitch Bay village ‘and onnell indicate ancient syn-
clines the trend of which was somewhat similar to that of these vallSys.

In seneral and in detail the structure has had a marked influence on the
development of the topography.WhiCh‘aS a result 18 of great value in lo-
cating and ascertaining the na ture of structural features.

Throuzhout the whole area the strata are generally observed

-

- to strike northeast and southwest and to dip steeply to the northvwest.

« ' V B o ‘a - ‘ Y 3 5 73
Only two l rge areas are notable eXcephtlions to bhis. Around the amain w&%{
_ : ) : &
Uy N Co a s . IR ) . P - Fal .~ "’ﬂ"_‘
mage of the Stanstead,granoalorlte,tne dip 1s generally away from the ,{¢

intrusive. In the nortnwbst rn cafner of the map area the 4ip is as a

area the strike is nearlv north anﬂ south. -‘Toward the north there ig a

weral tenden cv for 1t to swing more’tofthe east. Thils 1s aore -Hrorounc

il
In a cecrlon 2Ccross the strike fPOm the Nigger River to the

crossroad three mlleq west of Laxe m&S aw1p i dfag folds observed indi-

tnrou ﬂOMu the area in general

cate ovarturned strata.. The cleav:f

teend par alLels tqe strlce and dio{‘ uveerqere the st““taave isoclinalily

folded and't

qek; foldsr Pu overtufnbd to' 1e east. ~Beyond this not a
e area.
~ifgre@t_deformation'has
énd ~’lii;;1lb‘oéed« upo:. them

OCthlGS ope of the




- 2,
. 2 synclinoria (Figure 10) . Owing» ' Devoinlan strata hefe
7 gnis is the best defined nagor tn@éuruc ure muzt be

"~ r- . deduced from older'strata Wll,ﬂ have been involved in préevious deforma:&ff
~ tions also.
uGOlO”luallj the area 1s dLVLQed into two distinct and sep- . -

arato sections ov the brsat Fltch B%y -Bun&cr Broow -Lake ifassavi

valley. Northwest .of tllu QGDPeoSlOn tne must important ﬁaﬁOﬂ T
are the Lake Memohremavo:vsynclinOrium,walreaﬂy mentlonea, and the

anticlinorium. The axlal -plane of the lattér probably dins apow

vest and that of the formew in tne same dlfecthﬂ though somewhat nearer

v vertical. In the north thezsynclwnorluﬂ pW ses to the south and in the =
i south'nlunaes to tqe north.‘ South or. 1tcn Baj v1lla e the antiolinorium'Q

pltches “to the south. JBesiies tmese two chor fpat@rus there are S“V‘"al

other anticlinoria‘and synoWinorla. moward +qe south the axes converze

ust as the strikesiof the f%fata 01  The'four.major %tapes at dagoon
Point (Fiaure 10)'converging to the-South appear to unite in one syn

"Au the ﬁortqern llmlt of ‘the map awea ‘the Jeﬂ?ﬂrcﬂa50~ synclinorium aand

the Bunxer anflclanflum are manv Alles aﬁnft ;oetween nem new anbi-

' cllnorla and syncllnorla anoear as tney senarate.

-ix1d1'v

&)

M,

epression owing

"J
e
e

In the area*sou n t of the great

to the unlformlty af mﬂterlal no vefy denlﬂlu‘ structure could be worked

out asfwas 30551ole in tne ther sectlon. 'However certain zones of un-

I

;usually contorted strata when conuldeﬁed 1n conjunctlon with the topog-

'iicaohy offe some . strong sug, reuulons. :Tue zoneS‘chform more or less to

he locaflonq of. 1mnortqﬂf tooo"rqnqlc fwatures,'ith a nOPuJb&pu— SOouthn-

west trend; for'instance one confowms to tnD Tomifobia va l ey, arI

-

.r;dgﬂjoprallellnr bhe.ShePOPJOxe hL hvay ththe northwvest

(O]

. . FaR
LG Ln

was observed that uhe younmest fOCKu avc moct susceotibLe to erosion

As a conqecucnce vallevs ar' qenefally lacated in qyncllues.

reasonaole'to assuQu tnat in the 'utneast,-orlor t .uhe coaplete re-

3

moval f,zhe ulllTO D Vonldﬂ rodks allny” Were llnexlse located in
SJHCllUrS apd olncp tqeﬂtl
 Hence lu. av be conwenta3' an import.

aut SJnclanfium tnat n anticlin- 7

qer valleys chsyrclinoria and

PiumAgndhob




P

- L B A R S
As has Dbeen shown, the Gtruo ure. in thLSP two scotlous valen o

Rre 80 ol blﬂuth ‘different lltho 3o} ALleJ Lu very uLﬂL;ur in general na-

";ture. o:hough there is no,directgevidenoejitvseens fairly definite that.
‘;7;the vallé& Seoﬁratinﬁ.thém'indic fes tne looarlon of a gdeat thrust
‘fault'-Ai;deed the pOotulﬂflOﬂ of thlo is ﬂFCGS.PPj in orderito isive on
a adequateTexDlanation of theﬂfeatures observed. The type of folding ;ound
”h@re; appAﬂantly an 1nrenoe squeezlnb of a thnin crust, 1is gensrally ac-
'Gjoompanied-by low;angle‘thrust faults. ?The Tomifobia series of the soutﬁ¥ 
1iéast{seeﬁs to correlatetWith,théfOrdovician formations of the northw st,

most orooapiy with tne Mcoonnell sefles. The vast difference in charac-

ter mﬂm tQLckness of these Seels to lndloare tnaf at tne time of

.

deposition the areas observed Wereﬁseparateo by a much greater dlstancg ge

{\‘

than the narrow valley which now separates them. Unlegs a fault with

considerable horizontal displacement is assumed no reasdnable correlation

cann be made across the valley. 'Thé~top09raphic.features alone strongly

-~

Suggest the presence.of a’fault. Tﬂe preab Fitch Bay -Bunker Brookx -

Massawinppi v alley can be traceﬂv or mllos to the northeast with the
o awnd Filkh Bay

veneral'trend (bigure 1). Between Lake Jassaw1oo¢A1u is probably

Cdeeply filled w1tn drlft - wellq ﬂrl led near “the lake nassed throusnh

=

verficial m&,oglal onlyﬁ&g a deotn of Si3 tv Loet. mhe valiley and the
dge to the west of _t ar@ unloue;Q Most,valleys are wider and more onen, .
of the ) ‘ '
fawa ?ﬁ¢

ecs present as abruot slooés as thaf on the eastern side of

Bunker riivé, MOst'of tne qortne°st-south esu valleys occupy synclines

Tho buPK@P valfe by its profile

iLleL Plﬂ’us anticllneS‘

: ' _- L : g ~ : ‘
‘ggestlvé:offa, aulr cand when this is_compared with that o the

£Yve tﬂe suﬂnestlon booomeﬂ almost an “indication. Tne bends in
h QQ B : P . .

the axial'trends;‘fﬁeirfdive?'_~" to“the'no?thfia,tﬂé northwest, their

ence in the same'direction'.owardﬁhhe}%uhkél vaLﬁ~J in the south-

"he;dip»o_ aXlPl olanpu anﬂ

the fault neory
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o n

The Bunker Tault 18 thus

:chearly_ f,t%e saﬂe age as Ffolding ~ late Devonian - and

o wWAs uﬁdo fly thc reouLt 3~ tqu )ame"deformativérforc:sﬁ It follows

vy

from”tha'evidence DTGSPnubd and from tnu nature of the foldi

13

‘j .
<

“is’a thrust fault.: Hany of tqese f ratures clearly indicate

of the fault i l ne 1s to c there ig nothing waich

L def: nlLu»Vlue‘to the_anglevoffdip; ~However the nature of th

; strongly}sgggests'thaﬁQit 13qf"'§0robablv not Qxceeding 30

To the north. the ; X fa lt nrobaulg extends for many uiles,
"its location being"indib&ted by [ WL“’l-ut.Fr?“CiS valley {Pigure 1).
. :To the south it-seemsﬂtonWan,'- uOﬂuP H@uu ) brend, following

Lake ”cmﬂqlcmn 503 In thiq q1rect13r'itfmay'ndﬁ continue

trends of £o lds seem to ‘indicate & bend in the structures as if the

had bﬁen hlﬂch to th Soqth.

. ]

; The'topog?aﬁhy_of the Black River

B
—c N

A the %ou hbrn end of Lake_ﬂc Uqrcdaro-ias manped i1s simlilar to

he Bun kCF Valley-ami:

L“acement‘of the fault inf”

lationghip of Lhef’
) % fkese ’
T the wibqunave been f

~

few Junrr a 'ffsetjby~thousands? . It seenms

tween two and five

Por the]most*paftfthé aa jor- folds appear Lo be broad and onpsen.

Imposed upon them are smaller

but upon. these are many‘sm 211 1uoollﬂal Lolﬂ anEch of Tolding seems . .

reat, ﬂnorfeilng of a-thln cr st; wWith'a thrust Tault of -

considerable extent and uhis type“Of_foldiz :tae cvugt 11 shortenin

the map area alone nuut hnvc been5Veryvgfeat. gh_gﬁn__‘u“vu

”““_“*‘“”“Suc intense ormnulon at, tf@ surface. would necessarily A(

involve some adjustmentSL jrrpnter denth lmhe distribution-and age of

the'granbdiorite ronxlj suvﬂ@st th parf of the area affected |
was umd~r111n by mavma du‘ o éfof@a@i&ﬁz_ Therefore it
 ;?§1&1§§ €$& faultinglsere'
stmentu tobcoﬁoensnte lOf tnéoe we b@‘Jg
wnole
fores. .
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The trend of the dL ection in which this Torce acted JCf% ?

~

DL’SOHUG’ by lines at right angles eneral structural trends Lut
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to tne
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irect evidence to nnw Whpurui the thrust waz to the norin-

~west or the southeast. Within uﬂC map area there iIs nobtnlny wnlcn seex

. to offer -a suggpestion Lor th@ 80 vulvn of this problem. Zeyond thers is /. -
found to the north and we b at some dlsgance~the relatively stable nre- . o

- Cambrian shield with its_border oﬂ Slightly'deformed Paleozolc sediments.: .

. To the east and south are the arcas of JUbn delormea Paleozoic sediments -

oord riny the Aulantic OCean WnLCﬂ lle in a SuppOoquJ unstable %a,Lz S
There the;ioldlng and faultlﬂg almos ’nvarlablv ildicate'a thrusting
‘from the southeast. _The faults”show an over ‘r, sting to The

‘conclusion then would seem to be that w1th1n ne map ares the thrust
. ‘alilso came from the southeast'ana that the Bunxer fault is ‘there

)

uunderthfust. It does not'seem reasonaole to assume that any zgreat

ness of rock has been fhwuﬂt boally tow&rﬁ the stable pre-Cambrien shield-

atﬂ@r uh?t a rel%tlvely thn ane lixe mass has been tnrust in betwesn
: ths sclid crust And the underlying;ma sma, and that thig crust has been

‘ N ' . . - - . -
unlitvied over a conslderaole ArSa - UPOb” ly -tnat underlalin by magma.

However in.view of tne&ﬁacx of defihlte luLOfupthu it seems best to call

1t merely a thrusth fault_ n whlbh *hc Luf@Pﬁ:S ide moved up relative to

Besides the features developed by late

there nplns in e - Devoniun rocxu evidence of two previous pe:

deformation (Figure 10), - One of ﬁhese

L ' - A S o « . o £
open Tolds with a general trend of N 55°E.‘ Soutb of the villaze of '
‘Fitch Bay there is an ant clinal ax1s whlle Welluo uhe north thers is &

v

ynclinal axis. West of the Bunver vallej the limestone occupies a syn-

Q
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o
w
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cline while the interbedded limesbone and slate occur in an anti

TTee—— M

The—otrer—period of deformationmi‘ repr sented by a series of ancient
folds which nad a veneral frend betmeen N 30°m and N 50° V., Synclinal
xes 1ass tnrouﬂn tne mcConnelL Broo& valley and the Vllluoe of

we Wil
Bay, v nlle 1ntlclinal axes are Lndicated cr0351nb Bunker Hill and ense

The ;olilr was m)re 1ntexoe tnan that of the

west»o; pake-dassaw1nol;
deIOPMHulOH Just deacrlbed Tnere Were m%ny small folds as well as the
large ones and the d1ps DPObﬂblj in nlac fcached ggéni 60°. Thnere is

nothl £o 1ndlcare bhe felaflve ade of theue two nerloqs. The rocss of
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formation anout wnich there‘l no dcflnlte Lﬂfdfmat‘aﬂ-
Igneous intruSibns nave affected t the shrata considerably.

N

Ordovician dioriﬂefséems to'haVe'caused a doming of the strata around

4=
(b

\ the north-

‘ths northern end of Bunker Hill. The porphyry which occurs in
wvest parit of tqu ﬂap area also uollfted tqe,strata previous to the great -
2ad grancdlorite
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.f:deform&tion.' The main mass,of:the,Stans

possibly “the SGPDuﬂblﬂe nad the same affect after the strata had
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The area has Drobahly been subjectea to some deformation
since thefDevonian and orevious to t 1€ PLelstoccne but there is no Ci-

rect evidence of such. There_is some suggestionfin the northerly dip of.

}‘ig.,

terraces, clay beds and other Pleistocene deposits of & late Pleistoczne .

4

or recent tilting. .-
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" In this cnaﬁlef the ihforgationnilr&adg
“tory as}obtained from u1e utud~ of puch fo;amblon ig summarized. Yhat

T

) ] ~ . | . . . - [ R b. . k/ . "~
that here Tact ard theory are 1nterwoven—1nﬁo orie’ concerted vhole.

History as ‘réoresenteﬂ in the Hemphremf;og area probaj

@]
cf
fy
12}

begins Vlth tie Canorlan.- In the nart whichvnow corresnonds i

C kazoon-Bunker ridge neéar-snore COid tionns OPPVPL ed arnd coarse, noarly
rme conqn.o“\evdtes(suhK(R sSEries) weve dtPosnbed Afkav £y consideryable bhieKuness of l—é-es< had
\_ decomulaled condibtons chu.gcd awd g-nsc.v mabir.als

) r"’—__“ ~ - ] .
sorted sanrbtoq SNvere LﬂLu dawn.m oemlneh, blO then cencsed and wag

“followed by a'period*of lw_oiqaulon and uplift, :
During the uaij OPQOVlCan seVéf!; Lo the southeast

o7 the Bunkeriridge in what is LOW tncesaut astern half of the man area
arenaceous limestones and slatesA(ToLlfobla series)-were being deposited.

. Later conditions chaunged %&ightlyﬁdnd.arenaqéoas linestone alone was 1a

‘the early nart of thisﬂtime”Bunker Ridge remalned as

sea befan to enoroach'upon_it;VQIn,the north, near waab ig
coarse conglomu?atcs Lorﬂei7the,base‘of a new series {.c
1. the continued advance,of theYeea over an irreg

-face this_corzlomerate became moré‘extensive’and was overiain

thouzn still coarse uqtemlulu.

Beforeﬁthejencro *qﬂwnt had entirely covered the land and

‘ while the southern nart of the ridge was still above the level o

there vas a period of igneous activity.»'Throughouu the north thers vere
intrusions, the major7of}which COUde a qonng_of the strata, wailes in

.

the south the activity assuqeﬁ‘the form’ofuextrusives. The sea gcontin-

tensive now overiying-and‘including bouldersloijthe extrusives. ¥hils
gome land still 81?Ln€ﬂ tqerew asg a partial withdrawai of the sed

the area of ths neW1v dCUJulted sefieé'&n@_a.

Tormity was develnned;_, als Vaw_fgllom ﬁ og-afr tner ra 911 submerzence

of the Vhole chn Wlth dGOOSltLOu o¢ vefy llne °r Lll cébus«materials

(lemphrenazog series)f“

‘dqu’
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2POIro hc ‘the end of qe OPdﬁVLCf an, coniltlioas becane lessg shtable,
Slibqt unconforaities were 4 A4 and wsre. followed Dy negar-shore con-

Aitions, at least in the northwestern-oart of the area where . conjlonersge

and sz;d tones were deposited. The pneriod closed:

upiift.

D@riﬁg~ﬂheaeﬁrlj paft‘§flthevSiluf;an grosion was,verg QCtiveN
in the Hemphréﬁagdg area énd_it_waé not until the middle of fne DETLC
thab‘depbsition.°3°lq took plade; CAt this time limestone was laid down
on what seems to have been a very.éven surfa¢e; Between the ilidile Zi-
burian and the Middle.Dev5nian anotner period,ofnﬁeformation;occufredf

This was again followed by active erosion so that by the :iiddle Devonia:

3y
& il
v
S Erosive

nnly small remnants of the Silurianh limestone remained. This

’

period together with fqe prec ean* completely removed 1ln places sone o

the.OrdoVician formations.:

Early in thé Midale Deﬁonlan sqbnc .nce began near Georze-
viile andAgradualiy prégreSééd toward the south and-norbh. The sur
was very-regulér and mﬁst have apgfoachéd peneQ}aiﬁation, 2t least in the
area just west of Laké Memphrem&gqg, Almestonen, mosﬁly Arenficesus, vere
depoeited. Toward the end of thiéjtime the;period of greatest deforaa-
tion which is appa wrent in the‘éré3 began'ana with 1t sedimentation ceaced.

- Toward rne closc of th§ Hidﬁle De#onién there was developed

a Zreatn Lorcc which exefte .2 tremendous pressure on the crust of the

U

eartn in the ﬁemphremagog areaAandQelseWhere.. This was probably exerted
from. the southeast giving the result nt structures a northeast-southwest

trend. ,At-the Surface:folds were‘slowly_déveloped wnhile deep below nagy

mas were in uﬂe Orocen Of fOTﬂqulqn.~ _S delafﬂuleH cont nued folc

became more intensejand magmas nore e;t3351ve These were forced

Ca

and worked thelr way towaprd the surface. As a consequence the overiyin

rocks were uplifted, . contorted an d, and the'broien portions were
zathered into the magma and there ted.. In SOAe'pLaces hHowevar

vhere there was lesg v1olen0p &SSOClmtdQ w1th th 1rncoas activity tae

‘f_)

‘overliying pock waﬁ*s¢owlm ea“@n lutb*anm dlgested. TE > tendency of ithese

MAZAAS WAS Zene r%llj fo move uqvar‘

[

quugn,“Ltq‘ﬁke sradual increase of

pressure, ;the_snorrenlnf oL.pne-overlyinw'crusb'anl bhekconsequent'ne-

~

-cessl fo novp eitqef unW?rd or lat rcll\ manyjof}these~indiviﬁuaL NATMAS

.became‘united. : af tno surzaqe' nen ts qw‘ to be greatsr than

S
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‘2t deptn

cr

L8 tezuency to unilt v more mapzed so thot it does oot seem o7

2 - entirely. -dmprobable thatl the noegh ilntensely affected wae arderialn
. by one or A few great ' !
In the meantlue at the: surface zr rgat bfa“uldf A bl

-

taking place. . Larg & foljs werelbeing‘develbped but they hed no graat

o

',' L : . o . . ) ~1 _‘ _--; o _.\ - ., N ] R - ) . e - ) P .
deoth ana were ﬂalnl’ broaQAana-onen; »Uoon these smalier ones vwere de-
. - B ' vy, B &

veloned wnlch in cnﬂrﬂcter.w e-somewhat MOTC ludlcetive of the irtense

.nature of thé.defornation."However:i+ WA 1n tne gmallest folds taat the o

intensity was ﬂ°n1feuu.f-isoclinalﬂfolds wére‘deveiopad throuznhout the

‘impoSéq upon bqe L&rJEF J)fe apeu antiClinoria'an&

SYICLINGT

The cruﬂtal short a1nr musT have been buOfmﬁuS thoura it
, o

thut onl ca very thin cruot wa.s 1”volvcd ‘qu 1 oclinai.;;-iiﬂg_';;

S
:Sented feX “SLdeP ble comncns flon but it jyz* ntly was not sulfieleny

Lo rcleve the str Lns ooqohefelx The ares

these fo;d were: ovcrturneu,tavar

ﬁovelowed along 2 line parallel tdAbhem{ "The western nart was thrust up

Cand overfrelative to theieasterp ari bcfa e the stralns were complet

© relieved one of the masses had moved several miles

.r

"Within the map aren aigone the-crust must have been snortened

S LT e
vmﬂ"~ﬂ115u.‘ The nature ofi-the £

“that th’eﬂ_\/

“this were made within'the'magma,,

'ﬁ_eﬁo;nOquqpantit es. frgm belom By

probabiy
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Lace . u_l. 1_, LOTL Uiniel™ Coln s
the sgtrates

LTUC LUre. Lns A=
to have LDesn L2

by erect ,uaLﬁllﬁthn.: *t tns timeiof the'intrusiﬁn of the Stans bhead
5 2 L - i

granOQibrite~wnich'appedrs.to;h&?e’bée*ruhe;next Lo reach tne
surface conditions were, UOWGWn&t d' ferent. Folding was nearl

However' the magma -

_strain; so much £0° that nou

- were baily contorted*nni* autcrud

great body of the nass

nany cracks and T “de velooeﬂ therefwgrejshot_out great striugers

or dikes Trom the T“e conf“cbs are sharp and the sed

© rule not greatly ﬂlfufcd _ rr’»“e“'“e “is not smuch evidence of direct assiai-

lation.exce;t_in;a;few barts ofvthe main mass and at dagoon Polnt.
o T About the time that the intﬁuSion,of"the,Staﬁgtﬂai

orite was completed most of the deformatlon seems Lo have been dver.

However there followed a period’pf general4u¢dustm nt during whlch fis-
BUres Were Eevelopedjih tne now COWOl tely deformed strata. The unaer

-;ﬂ L"! ‘ . y 3 A 3 .' Iy w}\\le 1‘ y v L1 b S s '- 2 oy T b
- parts of  the mapgnas had cryspalllzeqlﬁaﬁ beneatn differeatlation nad Ta-

b

1

wen bec PEE of pressure deveisneaQ

T

lace. Fron the‘di?férentiated

. . L\I‘\rvs-m\s : . . .
tne new aﬂjustments flllca thése'fiSSM‘e%  In some 1lnstances they

. O—'
¢
=5

!

re tf1rivesiaud'stock-iixe MASSES.

(D
bt

ached the surface. Iud there devel p ed o3

__‘___',..

v .. These are all b? 10 lﬂ chnr°cter.aud entlreL" different from the earlisr -

ﬁntrusives.' g

R

-'.at timefthe;area;nau been one Of is"tive auiet so

far acg botq de'Ofmntlon nd 1Queous activity are

L. mal fdults
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A?ridf toﬁgiéci%tign"
THngea dlSle“l T to t*f ‘:gLi}Ib_wdz.matuée; HiL
r»lweil rounded and VH17€y°;OUGH.;AﬁHGHﬂ aféa;wos uﬁ,ec ed oLl
Ane intehse'glaciatiénfas‘tne resg + of 8 utwliétefh'Canada.; A LrER

sheet mbved acro tﬁe ﬂpea;fr01 nortq to soutn._ A consideravle thick-

"TIESS of;u% erial was removed ron th  surfabe. Thefnorth-south vl

:+eeoened unn‘man of the sall enst-west

valleys xcre oollterateA

Tne‘greatulcef"* st p d :F'f .f ariced over and rstrsated

iast ice '“ﬂvauce to covef co‘olbtelv tqo Whoie'area paused for &

the ”Ltn 1ts southern ed 1E near bne ﬁfe“ent 1ntprurtional'boun@azy,

where great morainal‘depositS'werejlaid_down. -Durlng

treat of the lce a large lake vas.developed to the south of it whlch

SR

covéred1a »fewf nart.oflthéAménf 2. - In this'there were deposzited sands:s
nd claﬁs. Lnter qu ice . °dv,nved over °1L but the more

these. In ltu fetr at erlt mﬁs 1eff coverlng ‘practic

area. Lakes;-ponded‘in front of the ice,‘anu-atlater marine invasio

were responsible for terraces, delta deposits, aund a thin covering oI

.

sand.

(..)

~in the horth;south valleys ﬁreat 1nxes were Left after the lce retreated. -

‘Since then these ha ve been sowevnat lowered bv‘the remav&l of drift af

o

their outlets dbut théy StllL malntaln about tae sane LSpect ag begueatned

tne hlrner fld zes ann abrupt siones

to tﬁem{by ﬁhe_?léiSﬁQCGne, ,Fro
and,in.éhéicoufseéipf-sfredﬁsfthefdrlfb has been removed in potches, ex-
vposinglthe bedrde;» °treaws ha véiSought mainly-thelr.Ql“ valleys and
afe novvqc nqefiné ;n a DOttOW'O,?ﬂPlLt-;iWhere thejélé.valleys were

"‘OJlltCTqud or so uoquetely flllcd Wluh Dlelstocede de

the waten

»though}in
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into 'the lazes Tnllie

0 a'prc Pl istocens

'itqe er osn'e and deoo Lbi;mai

cnnelderable size have heen
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*gunrwles are Sltu ted Ln uhe naln vrano orlte area norunwesth and westvju;

S rock pﬁoduéed,as-Stanst d ~rau1te.- qf thev lle is the.center o
rinduutfy,bbth'geogréphically nﬂ economlcalxv fOP,ﬂer are sif
fthreevlargesb'quarries; ~The'villﬁﬂe is Olf tne ma 1n Line

cand ““lnm'ﬁulenv wacqbr ver33 tﬂis ﬁ“”f of the arca but is

the district. ulneboro lL Que

S sunnoarted lar y.byithe

‘TTVGraniteV‘quarryina”v“:th@-vicinity of Besgbe in the

“erm part of the maoaarea h“sbbcen arried'on for over forty years. It-

ig oneiof‘the 208 f 1moort1nb 1nauatLLcu in the area and of 1ts type is -

.thc lﬂr"@Su &nﬂ wost 1ﬁportﬁn Drdducer'inithe Dominion of Canada. Thé &

e

of Feebe.: THLS 1s conmonl; own as tﬂe utin'ae€ﬂ granite area and the: !

B

it bvaa’shart electrichlinef,_Beebe'is ude quqaquafters of the industry..

{efe are 51tuatcd tqe OLflCGG ofimanm of tne quarrying conpanles, the

V,l

huze mill.of the »=ta lstead Jraulue quafrles Coqo y atd., severcl saalie;;

er milis.and-the homéSgof manyﬂof!those connected with the industry. It .

is also the SJLOOLF” point for tHG~greater oart of the stone whiich leaves.

nd Horth Derby in Veéraont are also

The' granite occuf in

Distributiou’is irregular; in‘qass*s o? vmrlef

are merely protuuc@ances ofAQnefﬁrear gass or hatholltl

by only: thin

sites seems to have been

verned ‘larzely by a coz of~transnartat10n facilitiss. Alto-
zebher tod often this JLuroLlci q'xrrying dperations Lo

cuch an extent és_uo cau e tae e

%1so:been»1609“




on sites vhicn fron ight have Deen obgerved Lo nave

,J“n)ﬂe ipllivies. Howe notable excenhions to thils |

% T

‘,*‘J':f 0L Lne

procedures Ang in~most-oases;these 10y odun,

cmosth L be tive uuar“y1n~ 1m1us§ %e. in the area. The selection of the
B ) e . . . N

[Graniteville sites a fparﬂ tze oe‘*u exaaple of this. ~Yuite
dy transport ation “ui{& seﬂond bv conflder tion. Tals disrezard now.

1 2 conolderable ex ﬁenﬂl ufe or the cons bructing

ficienf 1ean/ T con yance. ,m’e rra»snart“tLoq fac o course’

itated agalust hhe stabllsq&ent of ouarrl S lA tqc'areas of the

stone which as.afrule lie,at some distvz ce fraﬂ‘tne @in line.

nost part therefbre'theAsm L1 ﬂuarf' operatdrslarevcontent

quality. for short haulageL fhlle_ugvs,may have been profitavie in a

mall way to a few esne 1111w,t0 those who confine thelr actlvities to.

cuttinﬁ paving - blacrs it‘seems gertain;that on the whole 1t has Dsen

4

nowever wWalch has also corn-

arn unproﬁitable prOoedure.' Andtqq

?i .vtributéd to theﬂéxplbitatibﬁ‘df i r égétiénsvis that »f »nronerty
v O'nersﬁip and rates of reh@él.:l '

The qﬁaiit&fofAﬁhe éédﬂé shoﬁld beﬂone of the mosh ianortant

"_consiqera 1ons in SﬁLeCulnf qu(rfv sités;;jThére are a large nuaper oF

features‘Wh'ca-affectAthe qarxct DlLitv of the[gfanite. Thne more in-
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oos8tredie. and knots_and une nex nutlte vells (stra;s}

~Tf ' féatufé$.i1§e been fuLLJ abscrlyéd intthe:séotian on sranodiorite. The .
3;?gF }quaiitfiof the'st5pé:is ZoVve Lueﬂﬁlargély'by itéroosition within the 15- 
:351‘ néous mass. ';n_genéraiﬁit va;i§éWgreatij:ffoy the éazb et to the center.
?;;- Practiéﬁlly‘all-thé5ﬁﬁbdrtahé éharaéﬁéfisti§é7of:theﬁrock itself ATE.

;*éj “more véfiabie ne ' egaﬁioﬁs; inélusloné, veing, and
A N AR , '
"'5? f;the aponergre more orevalent
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mast uniforn, and

bﬁsqme[distanceffrom'the contact®®
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the best stone are ultUQtJd

‘1 lagg qt masses while the

- are found in saall r 11éses,ochnear the -contach in larzer ones.

- northwest ol Beebe produces at rqe Dunczn ﬁuﬂrrLes a very gaod

'larfelﬁvuebLec ed ouzht'to lfo"d sole dfeas of»good stong.
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ainish the value of tnb gfaﬂe tqﬂ el evhere. The larze

v

of pranite. However the pres e of Seﬂimeut4rv inclus ong elsswhere

" in this mass ncts as a warnim.]mbﬂlﬁnt rne qooe of findl as zood stone
throughout.'vThe mass alonzy t1e 1&{@ uhofe w1lch seems to nave besn

\art'hds many 1nclu510ns buu na¢th and Westvof anhltGVl le

bosulbllltl

eections.which'seeﬂ;to,have'gobd

the area. as whole7contains g?eat QuantitiGSjo:
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The.. WOP{lh) OqultlEu of tqe °tone aﬂe fact““s of the greai-
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"jet it does u;t seew possible Trom
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u“uuvessafy to deal agaln with th €. UﬁﬁSuS of the subject. In

izing he writes ”The folLow ug Llut of paysical, orooefr
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sranite masses are bxceLlently uheeted wad J01nfs rift and graln are

cwell developed, tqc stone Lq of even gr in and true zrey colour, larze .-

uarries are Dposs 1ble and~the.shipping facilities good. Her is situ- .
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ated the largest granite-quarryiﬁg ﬁndusﬂry in the Dominion wit
Tirms éhipping stoné at the oreueat tlﬂe. nbaut 130,000 cublic feet Were _
quduced in 1924, 'Bﬁildiﬁc stone 1s auoted 5 41,00 per cubic foot; '
.0. b.,cuarrlesv but nonancptul stone mav coét %S much as %3,00 per
cuolc.foot; 'Freight rgtes-per cubic foat awesas follows: Lo .ontreal

1

30 cents to Halifax ‘54 cents togToronto‘47”cents; The stone is used

ent more to finish‘unan so‘t,11A88uones but the increased
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is more than Justified by th'enaanceﬂ beauuv Lu durability of

Srfzofure.

Alforcther ten quaprLeu were in operaﬁion durinzg. 1924.
etone has been- ed in a muﬂoer OL 1n30ftant bu1¢u¢h) i dontreal,
Ottava, Quebec, Sherbrooke ?e Ln°‘ Edaonton, Calﬁwrv, Chicazon ar

oities; Larse ¢ %ntltL S of nav1n1 blocks and ¢ u“b tone are alsc cut,

mainl* fop uonbpeal jSherbrookeﬁand Toronto.
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tured 1y done. A saall
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inta cross the

whe“efthe‘stohe.ig much ' °“c«ured © Towards thé sosuth, however, ther

little'doubt,that‘Stone o* L PgéaSiZG'COQId bereasily quarried and 1o
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'vAt #lagoon Point the limestoné vas. formerly quarried for Line -

burding. _In.the cénter_of.theﬁxasm rnnre is a large quarry aboub 400
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al sqﬁller hole ) so th at the total uantltv of roclk rennved muSu

and could not be relied on-to occur throughout the mass of the demosit.

Brick.

have been onclmarpble. Of th‘ Ahterlal Ur Parxs vrites,: "This is a
. . ;. i ; ’ : : 4.
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R port o1 the‘Building»and~“rnaqeq al utOAGS of Canada, Vol.III.
Nl nee rahcn, Dept. of Hines, Canada (1914). :
fire srained blUiSh“whiﬂe”ﬁlisbeninﬁ' rble Vluﬂ a pronounced Ddanded

structure. Twe stvne has a stronv teqdenc" to‘snL t parallsl to_inls

banding. Iron be?rlun °olutlon~‘qave‘uoa ud lﬂ ulaho tie planes of

’.1

band ing and have sfalled the stqhe brlght red: Pieces savn acrass the

ba rds ar - very pretty show*n~-°'pure blul h "hvt alternating with

-

bright5red bands.nghis effect‘1§-eVidentLy due to surface azencies

east‘of Beebe was used for

_brick,'»operatibﬂs h&ve been &Daﬂdll ed ‘for mauy
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e # . The nlaxramU are tqase uqed bv Jonannsen in his Ouenu1—~~
ymtivé'ﬁineraloglcal Classification of.Louuous Rocks . (Essentials for the
icroscopical Determination of Rock-Forming Minerals and Rocks) In . o
~thls classification rocksrareifirst-divided into four classes according
to the relative proportion of dark and light constituents. The lel“lOPS
are as follows: Class 1 - rocks wztn leus than 5 per cent, Class 2 ~
aarl constituents between 5 and 50 per cent, Class 3 - dark constitu-
ents between 50 and 95 per cent and Class 4 - darx constituents more
tnan 95 per cent. o ; :
: The spechimens of rock examined show a variation from o - 17
. ver cent of dark constituents. Accordingly they fall into Classes 1 ' ~
‘and 2 and in adhering closely.to the system should be shown on iwo seo-,a;
arate dlagrams. However they are shown together here in order that i
the comnlufe relationship of all specimens may be brou‘qU out more
Cl@nrlj The percentage of dark constituents in each specimen is shown
by the lengtah of line used for its representation. To difPerentiate -
further Hefween the two classes the specimens which belong to Class 1
are indlcated by hollow circles and tnose of Glass 2 by filled circles. .
. The family numbers are the same in both cases.. The fanily names for ’
> Class. 1 are bracketed. In most .cases the addition of "leuco" to the
* family names of Class 2 1s the only difference. .

- Bach of the first three classes 1s subdivided into four orders.
according to the composition of the plagioclase feldspar. This secpara- . :
tion is made on . the basis of the Ab An ratlo as before with the 0-5-50- .
. 95-100 ner cent boundaries. All the aoec1ﬂeqs examined antuineolagio ”*;
1:nlase with a composition between Ab,Anqgaud Ab,An,, (Calla feldsnar,. oL ig-y

i".-oclase and andesine) and therefore belong to Order 2. Thus Pigures &
o and‘]are graphical representations of Class ! and 2, Order 2. e
o The order is subdivided into -thirteen ;anllles aceordlh; Lo
. the proportions of the. three remaining important mineral groups ouaﬂez,
- K feldspar (orthoclase, microcline, microperthite, anorthoclase efc )
.-and plagioclase feldspar, in this case CaNa feldspar.  The boundaries
. are as pefore at 0-5-50-95-100 verfent. The families are numbered fron
O to 12.and named as indicated in’ the diaarmnﬂ@.macn specimen can be
- assigned to a definite class, order and family, or for dbrevity be given
& number. For example the averape Stansteed granodiorite specimen A 1is
Class 2, Order 2, Family 7, or 227. ‘

i By 3Pu0thﬂl representation the. exact position may be indic-
“atéd. In the triangular diagram each corner represents one of the
tnree lmportant constituent mineral groups- quartz, X feldspar and Gala
eldspar. The amount of each present in a specimen is computed Trom the
o”se opposite the corner of that mineral. - A corner point indicates a
rock that is-. 100 per cent of one mineral and any point on the ovnosite
base a rock O per cent of that mineral. Lines drawn at proportional
N intervals parallel to the three bases represent the percentaze of the
i three groups in each specimen. The three lines draen for a snecigen
b with no dark constituents intersect in a point which gives the pOSiiiOJ
-1 of the rock in the clasgification. The vresence of dark constitusnts
i causes the development of a triangle. To give the rock position in
f this case the center point of the triangle is plotted. To revrese.t
--ﬁ the percentage of dark constituents -2 line is drawn from the apex of
L the triangle to its base in the direction of one of tne apec of the
o large triangle.
A - The constructLon of the trlanvle and the location of the po-
ol -sltion of specimen A are illustrated in rldureé . This is the averagze
of all the specimens plotted on this dla?fam 2abd is the rock triangie.
Qv, Xz and Cx scaled off represent the nercentave of quartz, X feldspar
and CaNa feldsnar respectlvely Any of the llnes Witnin or maizing up
the trlangle abd gives the percentage of dark constituents. in this case
the line ay. “Also it may.be noted tnat the relative proportions of any
, two, three or four mineral groups may be ascertalned readily by refer-
cnce to the various lines or trlangles. ‘
"These diagrams show very clearly the ﬂlnuralobl °eleuiaﬂ—

ships of all specimens. ' The rock localities have been uveteﬁ&bwca1¢
paabered (from west to. emur) and each specimen has been ziven its local
ity number.. By this'method: any consistent variation in COMOOSltiOﬂ or
any general differentiation in the magma would be readily shown by sone
‘sort of. number grouping on the diagrams. "The- pronlscuous mixing of the
humbers in Flgure 6. and.Fﬁgure - would: seem to- lndicate not‘ﬂlnQ but a |
( *‘vcfy 1r7eJular varlatlon in® compouitlon. N i
Dw\l ase ik : .
+e¢l lease include) “have l’ee“ S“\OUV\ \Me"l‘f i ‘,.-,Ie,. T‘o-\mi\ca{‘e ther

he m'}'zrme«‘u}: W\ow?.o»\«\l'l-e 'g'a.wn‘les ‘».

\aos;’}';o“ w. '}‘\ns ‘%$S(<§IC1*|OV\

B Lo,
T e e

R —

"

L




P
:

O

\"

7eble ﬁf;EOrmatiaﬁéél;ji _' | L

Gravel, ﬂanﬂ‘uma sile, chi@fly delta ﬁ@ﬁosiﬁﬁa,r___j,; ¥ b 13

| _ | _ - Glsoial drift, send and clay, : . o ‘
Unconformity e O PO DSOS S e

B R A afﬁaéalt;c ﬁikegh % ‘f :iff”;‘_  4f7?”H0xnb1an&e baqu1?ic di?asem”gfff;;;ﬂ::Q;L;ﬁ;L;;m;’

L Dikes L Pmri‘t@ rorphﬂ:y"o i’aﬂﬂ""m}i ﬁikeg o ﬁa’b&% s Wgea%@o
| Upper - Sempemsine

B SR S%anstead
;Gr¢nod10ri%e

Chi@fly green &erpentine, somelmagnesitemgerpantine rock.

o Chxefly gTanodlorlﬁe.':

SDevonien

a
tJ

Sodiun 9193:1%_67_'

‘é@@pﬁjﬁ&;;'

" ILimestone
Unacnfoxmiﬁy

'Limesﬁone Tt
neonformlﬁy i

éOliver »andétan@

Chiefly sun&s%onee ;;

'301175r olate, .Ccnglomerate

1enphremagcg .
llgnt uaconzormity;m“;.

Seriea

: %?d0%£ci§a,

| Leverla@ _;gﬁe:. Blaek btﬂ aﬁrh grav slaﬁes,

?BB aclk aranaceombvliﬂ03uone and intervedded bléékﬂSIaﬁésglff

Lergillites and limestono, . SRR

i Coarse basal conglom vaf@, qu&rtziteu, Qriis qu&rtzitic*'*"
afgiilite and sl 1tes, und somas argilli 68 @nd alat so_'”

[ g s e s e i il

vwcponn@ll Ser;ggné

.fxfﬁv,j_. ST e Jiorzte : E
“5~ T e L : ‘ Unccnformity B L v . o g e I
;Bunlrer ;erle - _Qﬁe{rtzites c-nts uuurtul‘mc arg 111).1,(‘0 Qnd slg,teo._ :

o A e T e




>
g

4

i“/‘ﬂd"‘

A

— T

j o
/sy

I

ST
"/{/h’f;!(
- '

r——

H

i ° -
i i;}/%uwwf]/@
< ;

Y i
Ctmaio O




Ta" PX& ?“:@l"'.?s :
“ﬂalﬂwleal-ﬁ*°vﬂy
510 ¥Winch Bu*luirw
?anaauverg eCa

't‘i Pe

G&” D?e h@_¢.w

“ e gme foxt ef your ﬁehnﬂredurcb ry
ha hean asent o the Béitorisl yLv~“ioh.wi“hfﬁ%

ﬁ%ﬂ “three eogiaq be maue,.‘ﬁ?a'cla?ke has D
b0 make thiree i ints ef eueh 6 the eleven pao’
i:{.l{ls Tras ul‘:*'qu ™ A' - ". . :

: ,.,.'gfﬁﬁm ?aﬁ%ing oveYy %ha érevings.
von figuros ond the noaaserinst mep wotoria
a¢ the Director thaei it would remire con
work to make gopley of theme. - I also oad
ntion %0 the sitadement in yoar lotler to

perhaps & loan of the Lr&wiaga'w nid meet
he Unlv@rgimu and nnaﬁ yow were welting Pl Y
ew to the Un i"owsit Qd*ﬂ that & loan of the
: risl wexlﬁ gafiine, »hc virecior ‘dﬁeiaaﬂ 0 poTEe
: wmiing & Cogision ge To how % ?igares mnd mep

38y § Thiny

Vsl

Lwl Wﬁdla have o b@
Py ¥Ou.

Pirglly all matorial

—————




e

Tre Pole HO¥D

Vanoouvers BQCQ

50T
““'L"EOE‘J.&.%. z‘ﬁm..a mwa m bc "’b“‘“a"'uC@s

aolow ical %mrw;
-WG inch Buildin g;

G&?‘ }Jrﬁ Ke...., n
ST The 'Zm: e;i‘ your Henphrern 1:3-.:-0;; o)
nzs heen sent o the Bitowlel Division with
that three coples be made, r. Clarke has o
$0 neke thwves 3,3‘11’1‘?38 M‘ each of t:’-m» gleven ph
illus tz’a?'qﬁ?‘ao L e : -

s

' o ATGer 100 ing over ‘i”ﬂ"@ ¢crawings for the
olev ron ig wes and the m T

_zuw"l“t ‘s":.u.;{l maberial, T
advised {the Bi‘?‘ee*‘om £ :2; ﬁr,. wonld remire considars

ahile work bo make copies of thewm. I aleo ealied
;awewﬁ.e te %m stebement in yonr lod ”hes* bty the sifent

-mu perhops & loom of the Grawlings WO 56 bhe needs
s . " . - Tty B B
o f the University, and that Fou mc:‘*‘w x\.e'??- ;ing abont The
TR MR ) 2 3 ” . s JR I N
matter o m‘ f{}nn«'@w% at £ n of uh::

maber ml WO m mff‘ﬂw *i‘;hc ik
g to hov

that finall J' a.ll u,a bwi@l shfm“& bc asam ‘!@a

_‘Y@wﬁv‘em,iﬁmay SR
g R

o~

























b 1k 15




