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CZiOLOGY OF ARTHABASKA MAP~AREA AUD THE BAST HALF OF LYSTER MAP=-AREA.
by
H.C.Cooko

Introduct}on;

R

Arthabaska map-area is pari of the Eastorn Téwnshipn of Quebecs, and"

is situated somofsixtj niles southwoest of Quebec ciiy. Hore precisely, 1t

- 11es botwoon 71°30' and 72° west 10ngitudé; and 45° rad 45°15' north latiiude.

Itz arozn is £lightly more than LOO square niles., Lyster nape-aren, of pract=

fcally tho sans size, lies diroctly sorth of Arthabasks map-arca, znd the

© geology of its oasi half is doscribed in thip vepory, clong with that of

Arthebaska.

Accoss to 21l parts of the aron is easy,., The branch of tha Canadian
Yational failway {rom Richmond to Quebec runs dingonally through the west
helf of Arthabaskas map-crea nnd continues thpough the ﬁast kelf of Lysler
map-aroa; ond tho nmalin 1ine.£rom Montreal to Quebsc passes through the
north pert of Lystor map-area. The oxcellent paved highway no. 5 from
Richmond to Guebee pmrnllelr the branch rallrcad feirly closoly, and the
54311 uanfinishad highwa}, no, 9; from Montresl tc Quobee, lies 2 mile or
60 north of the main line of rajlway.. & good highwey, now bsing paved,
runs southoast from Plessisville through St.Fordinend aud continues, oast

of the limits of the nap~area, to Black Lako., Anothor paved road runs

- nortboast from Dosquot village 1o connect highway no, 5 with highuay no. 5.

Gravol roada, most of them fairly good, interscct the romaindor of tho srea



at intervals of ons to two niles, making 1% possidle %o reach any point
with a minimun of wa 1king.
TheAlargbr towns aro strung along highway no.'Sa.'Victoriavllle,

the principal centra of poPulation, is a ¢ity of some = . 4n tho south-

_west cornar o2 Arthmbaska me p-area. It hes grown so rapidly of receat

, years.th 4 now it is practically contiguous vith the old villago of

Arthadaske which formerly iay two orrthree-milcs ezst of it. Other towns

the highway aro Princeville and Plessisville, in Arthabaska map-irea;

~and Laufiervillo, Lyster, Ste.Anastasio; and Dosquoi in the oast half of

Lystor map-aroa., Awey- from the highway. ere e nunber of villagau that

sqrvé as postal and shopping cenires, In- Arthabaska mep-area these inelundo
St.Fordinand, on the Pléssisville = Black Lale highway, whero a largs moental
hospital has recenily been conpleted; St.Plerro Baptiste; St{Jean.Baptisto,
a viilagc in Halifax téunship, range line II-IIX, lot 5, 50 new that i4-
does not appear on tho tgpographic nep; Ste.Sophie; Trattier 14111ls; Ste.
Heldno de'Chastof} and Norﬁértvillé. In the ecast half of Lysder nap-

areca aro Invofnesﬁ in. the southeast corner, and St;Janvier de Joly in the

northern part.

Physical Featuros.- The northwest pard of Arthabaska mep-arsa, together

with all of Lyutur map-%rea ex copt sone 33 square milos in the southesst

cornor, is a near-horizontal plain undorlein by thc uaconsolidated ce-

posits of {tho Champlalr sea, In the north:ost.co“ner of Lystor mapearas
this plaln is about 300 feet ebove soz level, and if rises gradually to-
ward the soutﬁwest. in Lyst=sr map=crea 1t rises to about 550 foat, wheré
it neets fho much higher ground pfeseﬁtly to be duscribed. ~In Arthabasika

map-arez the plein rises gradually to somo 475 feot at a line rumning
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atout northozst through Pfincevillé, where a morc abrupt rise to 550 foot

" above sea ;nvel telas plece within o dist ance of ha]f a mile. It is pro- .

bably more than co‘ncidence that thiu rise takea place along the trace

of o great fauli. Southwest of Plessinville, and southa¢st of $hls line,

the plair haintains 2 hoight of 550 to 600 feat for a width cf twd o

thraa miles bafore it 1s bounded by higher grOLnd. This band, though

much or 1y 1s sandy, includes most of the batter iarming land ‘of the piain.

" Northwest of tha linofhrouvh Pczncev1lle,'and of the highlnnd in Lyster

map=arsa, the nlain is SQde and 11fe*ti’a, and 1s largaly covered with
serubdby, second growth forect, much of it SWanpy.

Southoast of Plessisville, pert of the lowland above 550 feet fornms

'a sort of bay which runs northeast for several miles, almost to iho bound-

. ary of the map=area, ;Plessisville therefore 1ies on tho southwest end

of what must have been 2 long polnt raised'gbove the waters of the Chzm=-
plala estuary,  The rocks of this point belong 1o = serles here racog-
nilzed for tho first time, the,PlesQisville grouﬁ.A Obviousiy.théy ars
nore resistant to erosion than the Helbourne linastoncs whlch un&url*e

ths bay-like depressien to tha southeast. The polunt, of wilch Plessise

ville forms the extremity, rises on the northeast to 825 feet ebove sen

~ level, and has n width of some two miles before joining the general upland,

On tte southeast the pléin is bounded by an escarpment sepérating
it from a deeply diasected upland in 2 topographic state of.late youth
or very oarly nalturity, Near Arthabaska village the escarpmoni ic oo
stoop as 10 cuggest, fcrhaps, local faulting., Elsewhcré the rise is mors
gradual, and tbe edge of the uplend is dissected by stream valleys that
afford easy slopes to the higher land beyond., On the uélend, level~

crosied sky linoa broken by occasiopal low monadnocks ere evideace thet




it ig s dissected penaplain.

The! uplﬁnd Luy be divicded into tuo distinct part%, which ProsuAably
reflect uif;eronca» in the easo with vhich the rocks underlyinf them have
besn eroded., The pari on the northwvest is ‘underlain by rocks of the Oak
Bill ~eries, that on tho southéast by thoso of the Caldwell group; and

1n genoral olovations on the Caldwell rocks are 250 to 300 feet higher

. than those in correuponding paris of the Oak Hi11 On both, the ordina*y

‘relief 1s 250 to 500 feet. ’h; main sireems have, hou ever, cuu_much deopor.

. .From the 6dge of the plaln, the upiénd rises rapidly, u;uaily within
about a mile, to a height of 1,000 to i,lOO»feai above sca lével. The
highe£ parts maintain this‘ganefal elevatlon =s far.as fhe fauld separ-v
Ating the Ozk Hill and Caidwell rocks. Beyond this the surface riseé.
further, so that the highef hills are 1,300 %o l,qoo.feét above soa level.

The upland 2150 displayc a gradual rise from the northeast to the south-

wost. This is nmost pronounced on the Caldwell rocks, $ho hills of which

rise from about 1,400 feet on the noritheast to about 1;700 on tho south-

west. One or two peaks on the Caldwell riso even higher, to about 1,900

feet. Thesse are probably monzdnocks.

The mein sireanms have cut deoply into the upland, deepiy enough 1o
kava graded valleys for the mosi pari, with narrovy valloey flais beside

them. Here and thore, 1% ia true, shori, deep narrow ca nyons sppeer; 2.

‘on meny stresms of the Eastern Townshios, but their very yonthFuW charage

ters prove them much younger than the rest of the valleys, so ihat they.
are clearly due to leocal glacial displacement of the strezm courses, and
appear to have been fornmsd in an interglacial épdch.

The main streans, in addition, cui at largs angles 2cross the sirlke

of the underlying recks; some, in facit, slmost at right ongles. lNone

-
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- displays any adjuétment to tho undeﬁlyiug struciure, In previous reporis

( 4 ) 1t ves inforred thet thase stroams were cstablished in thelr prosani

courses before the mid-Pliocone (7) uplift of the peneplain that gave rise

to thS'preéent'ﬁpland areca; and the ovidonce obtained In the arca appears
to coﬁfifn fho inferonco.

The district is drained by 2 number of streams, all of which £all
int§ the St.uawronco river. Onse branch of HNicolet river crosses the extrene
southweét cornér”of Arth#ﬁaska map-area, passing close to Arthabaska villags

and Victoriavi1la; a few brooks are tributary to this siream, Bulstrode

‘river, another branch of the Nico1et, crosses the niddle of the uplend in

a valley somo 600 feot doop, running northwesi; but shorily after roach-
ing fhé lowleond 1t turns at right angles to rum sounthwest and jolins the
main Nicolet sonswhat bayond tﬁa boundary of the mape~area. The northeast
balf, approximately, of Arthabaska map-area, and muck of ihe eas$ helf of
Lyster map-aroz are drained by Becancour river, Tho main sircan comes
fron Bladk Liakeo, ond expands in Arthasaska map-érea into Trcut Laké, Lake
w1111am, and Lake S%.Josoph. A fairly largo %ributary rises near Volfos~
town, boyond the linits of ths mapearea, and flows north to enter Becancour
river near Maple Grovo.,

Tho course of HBeccncour river is guite wnuswal. Intering ihe east
Blde of Arthabaska map=area in Trout Lake, 1t swings to the borfh in‘paseing

through Lake William, From that point 1ts course is somevwhat sast of noril,

.

Bo that 1t passos out of the east side of the map-ores about e nile fronm

the northocst corner, % remalas east of the cres under discussion for
sonn six miles, end enters Lyster mapwares about five milos from the sounthe
ecst corner. This arca it crosses on a generzl sast-west course. In range

XI, Inverness township, 1% has cul one of the narrow canyons mentioned
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, abéva, knéwn locally as Red Falls bocause cut mainl} in the red slates
pf'thq Granby group. |

Creoks in the northuest parf‘of Arthabaska mapearaz, of which fhe“
largest are Bourbon creek running through Plessisville, and the Si.Rosaire
rivef, reach thé Bacénéour beyond itha limits of the mép—area.

The morthern helf of Lyster map=-area is drained by Henry river and

other creeks tributary to Petit Rividre du Chéne.,

‘ Fleld_work.—"- About 68 years ago R.H'.Elis mé«;&ﬁed the séuihegstern part of
Quebec én 2 écﬁle §f four miles to one ihch, including the area hera de~
scribsd; His ﬁap, vhich nay ‘be found i; geOIOgical libraries, acconpanien
Annual Report III of the Geological Survey of Canada (1887-8), but his
remarks on this particular area were very few. Later (1941) m. .McGerrigle
exanined for the Quebec Depariment of Mines the hematite prospect in
Choster, rango II, lot 12, and mappéd geologically several square miles of
~ the country afound. in 1942 B.T.Denis oxamined the copper prospect in
Chester, renge line II-III, lot line 5-6 approxinmately. Bdth thsse reporis
may be found in the £iles of the dueboc Department of Mines,

The field work on which this report is based was done in the sumners
of 1954 and 1955. In 1954 the writér was asslisted by W.B.Skidmore, Michael
¥.Veilloux, and Benoit St.baurght; in 1955 by Fernand Benolt, Peter E.Fox,

end Jacques Martin,
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Gonoral Gaology

Genoral Statement

The field work here deécribod has done much to clear up several
puzéllné préblems 0f the geology of fhe Eastern Townships,

¥hen the urgfer first studled (Bf) the geology of Thetford maé-area
the terﬁ Bénnétt.Schistbwas applied‘fo what gppeﬁred ;o be the schistosa
-oqulvalents.ofAiha Géidﬁoll.group of rocks. These schists underiie the
ceniral axls 5f‘the Townships, and may bé:térmed.the'disturbed belt. Ths
wofk of '1953-55 has provod that the "Bonnott Schist" inecludes tho Oak Hill
serie;.and the Caldwell group; and in the Warwick and Arihabaska nape~aroas
1% has bean found possible to separate them in spitg of the alte;étioq
they have undgygqggé The torn "Bennett Schiét" can therefore bto discardeé;

During the summer of 1955 two or three days' work was devoted to a
hasty ezaﬁinatipn-of oﬁtgfops in the northwest corner of Thetford mape-nrea.
Rocks of the Oak Hill sé:ies were found to occupy this corner. The band of
dolonite mappsd there in 1935_proved to be the Whité Brook dolonito of the
Osk Hill, and outerops in the brook at Kinncar Mills arc Scotisuore quarizlts,

This revision of previously held views was ecconpanied by a bottaf
~understanding of the relations-betuecn the Oalc Hill and Caldwell groups.
It has boon pfovédvthat a grea’t fault lles between them, and that the
Caldwell waBAthrust vest, or nérthwcst, over the Oak #Hill for many milass,
Probably a long period of eiosion then tock placo before a second westrard
~ thrust drove tﬁé Oek Hill rocks, more or lsss relnforced by ithe romnants
of the cverlxing-Caldwall sheot, beneath 4he rocks west of them. Zach
moventent gave rise to many drag folds in the schis£s, vhich indicaie the

direction of the movemontis producing them. The overthrust on the esst
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side, and the underthrust on the wast, thus combina to glve dips and drag

. felds in theAschisés that dip, in the nmein, southeast on the oasi side and

northwast on the wost gide; 50 that the schi ts have = psoudo—anticlinal'
struciure. Referenco to the map will show that the axis of this psoudo-
anticlina 1iés about fivo miles southeast of the main anticlinal exis
1n tho O=k Hill rocks'_

The schists me 1ntain these dips southwost to the intornational border

and beyond; and as in that nelghborhood so much qrartz is injected 1nto

. then as to render the original rock formations unrecognizable, geologlsts

- on both sides of the border (including the writer) have comnenly accepted

thelr structure as iruly anticlinal. Further north, where tha formaiions

. can be recognized, on the other hand, it can te scen that the structurs

kas bdeen producsd by faulting.

In addition %0 the new conclusions described above, fcur previously
undeseribod series of rocks have bgsn found in the areus under discussion;
they will undoubtedly continue into other areas fo_tho northeast, The most
videspread is ithe Pla§§isville group, consisiing of derk and pals grey
banded slates somewhat resembling the Sweefsburg, assocliated with soma
basic levas, delonmite, black linsstoné, etc. Some poor fussils #ere found
in these rocks, which mey prove>of Ordovician age. The second group,
tormed the Inverncss serles, was found on and naarAtha beundary betwaen
the Arthabasks and Lyster map-a#aas. It consists of wellwbedded sandy
linostoros, and o%orlios the Oak #1311l rocks wlth great siruetural uncon-
formity., No fossils have yet boen found except a few crineild stems,‘but
the rocks have been folded into a sucﬁesaiop of closely spaced anitlcliresn
and synclines, and on this sccount they are considered as probadly Silurian

in age, Of the third group only two snall outerops bave beer fovnd, both
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near Inverness villaga., No nane has yot been glven to these rocks-ﬁhich
aro limostone brecclas displayiug no deformation ﬁhataver; and which may
therefore be of Devonian ags. The fourth group of rocks outerops in tﬁef
bod of Henry river, irn the north part of Lyster mapearea. They ére'mainly

11mj shales or shely limostones with a strong oily smell, accompanied bj

& few beds of limesione conglomerats end sandstone. Dr.T.H.Clark, who has

exanined thése rocks, found numerous fossils which inéic;te then to bé of
Utica age. They héve-béeﬁ'terma@ the Joly serles,

The northwest part of Arthébaska map;ﬁfqa, and the middle pari of
Lyster map-area {oast helf) are uﬁderlain.bj the Grandby gfoup of roeks,
in faulte& contact with the Pleésisfillg group on the southeast, and, in
;ysier nop=aran, with'the Joly seriles on the north.

The age relatlons of these different rocks is fndicated in the follow-

ing Table of Formatibns.
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Table‘of Forma%ions

Plelstocene and Recent sesrasseseesess Moralne, Harine clays and sandsy
: stream gravels, sSwamp mucks.

Devonian (7) eeeecesessseassnssassssss Limastone breccle or conglomeraie.-

Devonian or 3ilurian Invernoss series,.duartzlte, sandy limestone, limestone.

Ordovician (Utica) : Joly uer1e> -.....Liny shala mainIV, a littWQ linmestone
- conglomerate and szndstone., '

Ordovician (2) o Plessiéville vesesBanded slate with some ande;ite,
; group limesions and dolomitie,
Cambrian (%) 4 7 Granby group .;...Quartzite, greywacka, red slate.

Calduell group .. Schistose aubrtz1ue, graywacke,
si1ltstone, slate, and laya,

Cambrian. _ . Oak Hi1ll serles,,., ilelbourno graphitic limestons
' Sweetsburg slate
Dunnore dolomitie quarisite
Gilman formeilon
West Sutton slate
Frechette qual’izite
¥hite Brook dolonite
Pinnacle guartzlite
Call Xill sleto
Beta quartzite
Tibbit Hill laves
Alphs quartslie
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CAMBRIAN

Oak 11l series

Gonz2ral discussion.- The Cak Hill serles forms 2 band running norithoast

through the piddle of Arthabaska mapearea. The band is qearly_twelve miles
wi&evin the south part éf the sheed, dul narrows.tc,aboﬁt savan miles.?ear
the no?th 6dée. Id the éast half of Lyster maf-araa only some'fwelfe
square miles of the extrene southeaot corner are underlain by the series,
In Arthabwska nmep=area the Oak Hill serieb again displays the full
succassion from the Tibbit Hill achistose lava at or near the base to the

Melbourne ELimestone ét the top. Near Ste.Heldne de Chester the Tibbit Hill

plunges south andfdisappegrs boaneath the younger formations qf thé series,
Ié s not seen mpeln until a revsrsal of plunge brings it again {0 the sur-
face near the south boundary of Drumnondville mapearea. From its zppearw
ance near Ste.Holéne de.Ches%er, the Tibbit Hill band_continues norithenst
to pass out of the east sids of Arthebaska mgpnarea abou$ four and a haly
niles from the northoast cornmer. A rapld recomnaisence has shown thet it
continuss across the northwest corner of Thetford wep=ares in an easi~
rorthcast direction and mey cntéf St.Sylfestre nep=arca about ihe middla

of the south side,

One new mewber, und two othors possibly new, appear in the Oak Hill
succession of Arthaéaska mep-arez. The acw member, tarncsd the Froshetin
guartzite, lies between the Vhite Brook dolonite and the West Sutiton slatso;
ite thickness ranges from nil o 100 feet, The possibly rew menmbers sre .
quarizites to which no rams has yoi beoen givehf Barnds of one are fouad
within iﬂe band of Tibbit Hill lavz, but 4%t has noi been found possibie to
doternine its rclations to the lava. The other appoars %o lie betwosrn the

lava =nd the Call Mill, but relations are pocr,
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Alpha éuart:ite
A quartzite outcropping over widihs of 250 to 300 fegt has been

found in many places in the niddie of tho band of Tibbit Hill lava. The

“outcrops succeed one another in a fairly regular linear manner, suggesting

that they forn parts of ono continuous band, though in places a second
band is iouﬁd,'péssibly‘iﬁdicating,fépetition by_foldiﬁg. AT@e rock weathors

white or 1ight grey. One thin sectlon shows that the rock consists melnly

of grains of quértz, with a good deal of nlb;to end microcline gnd-some

white mlca.- Ail the mineral;.havg boan badiy crushé@ énﬁ'ffagmentad;'ana
in many places the rock’is intensely sheareé. -Aﬁéolutely no'bedaing has
been detected in it., ‘ = |

The relatdon of this rock to the Tibbit Hill lava is still in doubs.
Tﬁa structure of the luva band is anticlinal, as skown by the presence;;‘

in places, of younger meubers of the series. on each side, thus suggesting

that the unnemed guertzite in the niddle nay underlie the lava., On tke
‘other hand, a synclinal downfold may be present in the middle of %hoe lava
“band, o thzt the quartzite may overlie if.- Ho sharp contacts have been

found, and even if present would probadly be of 1itile value, 28 both

14wmds of the anticlino dip.northwest.

In Halifex township, range VI, loi 12, the quarfzite displujs 2
smell drag fold with an amplitude of five or six éeeﬁ. This drag foié
plunges southwest gt 25 degrees, and lava outcrops about thiriy feet to
thé southuegt, on sirike. Thesec relations suggest that the quartéite
underlies the lava. If 50, an impﬁrtant lithological changs has token

place, as 1% was inferred (5}}) that sonme 40 miles to0 the socuithweost the

lava is underlain by limestone.
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Tibbit Hill Lave
Thé Tivbit HIll lovas, aléng with the abcve~deseribed guertzlte,
forms 2 Sand half a mile to a mile wido through the middie of Arthabaslka
mapearaa. Its preéise distributionvhas alre#dy been described {ms.p.1l}),
’ fhe iavé is a green, rathef schistoso réck, the composition of vhich

sugge§t£ thet nost.qf 1t was originﬁlly andesitic to basalile. A more acié
7ariety was found in one:place (Ealifai, range II, lot iO, about a hundred
yards south of féégé 1156Azi-131). There a small road cut shows a thin
flow.of harﬁ; rolatively fresh trachyte which has escaped the prevailing

deformation. About 75% of 1t consisis of laths of oligoclape-alblte, in

_a motrix of secondary minerals. JAmygdules £3illed with carbonzte, plaglo-

clase, and hornblende ere nunerous,

| Excellont exposures of the Tibbit Hill can bo seen on the hill in
Halifex, range VI,viot 12; on the hill in Halifax, range IX, lot 10; and
on the ﬁorth side of tho rozd west of Irotiicr Mills, Chesior; range I,
lots 1112, Clean pglaciatod surfaces show that the rock is a succession
of flows ranging from soveral inches %0 e féw feot 1p'thickness. Hell
developed flow textures can be seen in meny pleces, =2nd parts of the rock
are highly amygdaloidal. Some bands 2re massive on one side and amypda=-
loida) on the other, from which fhe writer would infer that the anmypde-
lofcdal side was originslly the %op, ZIEpidote lumps several inches in diam-.
etor are ﬁoderately nuUmarous.,

‘In Chester township, rango I, lot 12, the weci side of tho Tibhii

Hill band dicplays excellent pillow structures. Some of the pillows arwe
highly emygdaloidal, and.all have been ﬁtretched and flattened, zo - that
the long axes sirike N 35° E, and dip steoply northwsst. The deformation

kas rondered them useless for siructurz) deiterminction. Alnost opposite,



on the oast slde of the band (Ealifax, ranéa,I, lotvll) strﬁcturaé appear
that wors taken for plllows even nore doformo¢ and>610pgated.'

Thé‘SChistose lava contalns a great dga; of-mggnetit;, s0 ﬁuch;thaﬁ
its courss can réadily be followed on the ge:cmggnptic map of the d;§§ri¢§.
Noverthelass, although a magnot applied to & crushod specimen of the rock
comnouiy'pravas that,much nagnatite ig present, ?arts of the ban&; sini=-
lar1§ prushed.and tr;étéd, contain no magnetite. In}#hi; they resemble
bands of Caldwell'ldvai‘uﬁich likewise contain lijtlé-or #a magnetite.:

At St.Ferdingnd.a narf&? band of lavd extonds about 2 uille gou#hvast
of tj; village, ;ppears to cross Lgke ¥illiam, and runs = coﬁple pg giles
mortheast of it. This lava &s 1ike the Tibbit i1l both in composition
and in contalning = high pcrcenfage of'mqgnetite. I{ has therefore beon

mapped‘as Tidvbit KEill, although it is surrounded by rocks of tke Caldwell

group. . _
Along the né#thwest gide of the main band of Tipbit Eill there appeers
to‘haVQ been & good deal of moveéent. Beypnd %t there shounld suterop in
succession f@a Call Mill slate, the Pianacle guartsits, iho whiie_ﬁrook
dolomite, and the Frechette quartzite., Only scraps of $hase formations

sre now present, tho remalndsr of the baads being appurently faulited awey.

The Call M111l slate was found OnIy near the south ead of ths band, ¥hat

o -

is presumad to be the Pinnacle auartziie outcrops closu to the lava on
Vboth the north and south en@; of tho band, bui In Hallfax, range VI, it
dlsappears and the White Bro;k &olomite is in knile~elge contact wita the
lava, Still farther south, in H=lifax, rangos'IIi-and IV, the lave is in

dircect contact with West Suitor slate,.

Bota~-quarizlte - -

In Hallfax, range IXX; lot 13, close to range line II-ITI, thore is
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a single outcrbp.cf Quartzite that afpears'to'un&erlke Gﬁil Mil1 slata;-
and is betveen thét rock and the Tibbit Hill lava, However, ths first
outcrbps of the latier ;re three or four hundred foe% to the east, so
that.fhis information has 1i£t1e félue. Tﬂé beta—quarizite is dark gré&,.
and weét#ors‘dark grey, and thus appearé definitely mofe.basic than éifher

the 2lpha-guartzite or #ny of the quaritzites }oungor than the Call Mill.‘

Itlis meationed here in the hope that it may be more iargely developad

xérther‘tp the’nbrthaasf,
“The-outcréé is strongly sheared,vanﬁ is of medium grain,.thbugh

this may be due to crushking. The {thin section shows that about 25%.of it"
consis%s of guartz fragments up to-l . digmetér, the larger of which
ara crackoed with the c;mponent parts slightiy r§tated. These not egui-
dirmensional show evidence of having boen rotated so that the long axeé
nov farallel the cleavage, or of having boon streiched into this =hepe.

The grounimass of.thn guarts fragaents is = difoéted aggregate of
micz flakes and luths, including remnants of plagloclase and rzther pun-
erous smell grains of quartz. -

This quartzite, zbout 20 feet thick, lies directly west of Call
Miil slate, znd some 300-400 feet to the west the Tibbit Hill lava outcrops.
The Call Mill is well ezposed, apd in dircct contect with tho White Brook
dclomite, the Pinnzecle quartzite being absent haro., The Hhité Brook in
turn is diracﬁlj in contact with the Frecheitts guartzite, and this in turn
wiih the West Sutton slate. The wholo succossion is well exposed, sxcopd

for the gap between the bota- gquartzite and the Tibbit Hill,

Call Hill slata

In Chastor, rangs II, lot 11, a few fecol of grey slate 1ie¢ bedwoen

'
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the Tibbit H1)1 lava aand tho Pinnacle guartzite, It was identifled frem

its stratigraphig position; as it kzs no litﬁologic resembiance to the
more comﬁbn Call Mi11l slate, vhich is dark bluisheblack i# cc}our.

Call Mi1l slate, simllerly ldentified, also appaars in‘Halifax,
ranges II.end IXXI, lot 13, close to range line II-IIT. The slaile sé'ideﬁn
tifiad is dark grey, like that in the first-mentioned ouierop, =nd does.
pot abpeér to be hora ghan‘a few feset thick, probably of the geheral order

of 20 feet. It lies directly beneath White Brook dolomite, which ozcurs

" here in three rather géntle folds. The slate therefors was identified

as Cell #i1l, with the Pinnacle locally absent,

Plnnacle Qﬁartzite
In Sutton mep-area the formation directly overlying tho Call Mill
slate was termed by Clark ( 2 ) the Finnacle groyvacke, and was Cescribsed
by hir as a ouartzite containing much féidspar and a good deal of magnatlito
in piaces. The formation does not oubcrop through Cranby mapmafea aad

about half of Orford map-area; but about the middle of the latter a coarsa,

 very purc white quartzite appears in the same stratigraphic positiex,

Honce, ig spite of the 1lfthologic difforences , the neme Pinnacle was
retzined for it, In the new Pipnacle no feldspar was found in the thinb
sections examiped, but bands rich in magnetitec are still precent,

In Arthabaska nap=-area quértzite uith.similar compasition éndllittln
or no bedding has been mapped 25 Pinnacle. The siratigraphic paﬁitioz
scens to be about the same, but the very poor exposures elong the wost
side of the Tibbit Hill band prevent a definite vorification; and tho

zppeerance of the Frechetio guartziite Just above the ¥Hhite Brook dolomiie

"renders it possible that some Frechette may have been mépped 2s Pinnacla,

Bowover, the laoticr, vhore definltoly ldentifled, contains muck feldspar
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but 11itle magnetite; whereas the rock mapped as Pirnacle conteins a2 geod
deal of block iron ore, and two thin secticns show no feldspar whatover.
Nevertholess, the faulting known to have taken place along the west side

of the Tibbit Hill band has made errors poséible.

The rocks mapond as Pinnacle outcroP over widths of 200 feet or more,

but ithe thicrnass is prooably 1oss than hal; of that figure. Bedding 1s-

difficult to detact, and where found tho_hads appear to be one io three

feot thick,
White Brook dolonite,

This formation 1s a white crystalline dolomite mottled in places
with pinkish or purplish tints, In other places it contalns a good deal
of crystalline limestone and effervesces vigorously with cold dilute acid,

It woathers %o rather warm brown tints. It forms a more or leoss contine

ubus band along the west side of the Tibbit Hill, particularly in the

southorn part; 1t raralyloutcrOPS in the northorn helf of the Arthebaska |
nepe-zrea.

.The Tormation varies widely in width of exfosure. On the northwozi
sldo of the kill in Halifax township, range VI, lois 12-13, it is in kaifow
edge contnct with the Tibbit Hill lava, the intervening férmations beling
presunably faulted awéy.- Thero if displays a width 6f approximately z00
feot. Less than half 2 mile to the southwest, and indeed in most places
vhere observed, the band is only ten to tweaty feat wide, Thess varia-
tions may bo due to flowage under sheering stresses.

_ An znalysis of the dolomite from Chester, range II, lot 12, is given

in J.Obalski's Report of the Comnissioner of Crown Lands for 1835, p.u9.

It is
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. Frochetie gquartzite

. The Frechatta quuarisite $a9 baen found in thrae places, but.is pro=-
sunmably ﬁrosant in othags. In fact, Qu alroady montionod, %hare ic doubt
thet some outerops mapped as Pinnaéle ney properly be Frechette, .

In Hallfux, range VI, lot 13, ths Frochoetto lios botwaon the White
Brook dolenife and tho ¥West Suiteon slate. Thore 1t 1s 1llght grey nnd
madium-g:aingd, westharing a dazzling.wblta. It i= weli~baddeé, the beds
ranging frona slx inches to a foch in thickness, A4 thinm section zhowed

“about 50% of quartz, and aﬁoﬁt ths sam; armount of orthoclase ond nlcro-~
2line, with & lit#l; albife and a few shredz of ¥hite wnlve, Most of the
2eldspar was ro@arkably fresh., Al thls place the guartzite is 150 to
200 foet thick.

The~formation ves found =zgsin in Ealifaﬁ township, range ine I-1I,
1ot 13,.in the bod ef ¢ smili brook about &50 feat northuast sf 1¢s Junce
tion with cnother. iﬁ lies visibly betwsen the Whits Breook ﬂqlcnite-aad
the Heat Sutton clets, cach of which %5 in knifo-2ége contnot with it.
But for ithls Zeet its recognétion vould have been impossitla o uniikely.
The thickness kere 1s only four fesi, and the rock is a ouurts pabble

- econglomerate instcead of a gquartzita., The pabbles sre vl of quariz - ao
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- feldspar was rocognlzsd ~ and are mo;tiy,poty§en one guarter irch and

half an inch in dlametsr, with a fow larger, Though a few of the pabdles

s ey,

the fresh feldspars of the first occufrencé,‘éuggest rapld accumuniation.
‘The formation was found a third time on both sides of the road ithat

lies clbse to raage line II - III, lot 13, Halifax township, Here a dband

. of quartzitb aboui ten feat thick can be followed for sevoral hundred

feat, lying between the White Brock dolomlite on the west and {he Hest
Sutton slate on the cast. Here the formetion is a medium grey, cozrso

gquartzite, In places & thickness ¢f two or three feot of the base is

‘badly sheared and impure, and carries rounded nodules of dolomito three

to six inchos in diamator,

Thus 1% is obvious thet the Frschette quartzitg varies greatly in its
lithology froa place to place, so that unless = pgood section can be obtaine
ed, indicating definitely its straiigraphic positien, iis delermination

can easily.bé in doubt.
West Sutton slato

Tha West Sutton slate is.a\moéeraﬁaly darl grey or greenish«grey
slate, lergo paris of which have dark reddisdh or purplish tints. Iis
hgrdnass is about 2 t»o 211/2 on the Mohs' scale: greenish schisis of sinie
1ar-éppearance, but herder, usually prove to belong to the Gilwan forme.-
tlon. On glucinlly polished surfaces it is ‘comrion to find greenish-uhita
bands rarely more then two or three inches wide. Bedding haa'usua11§
been obl%teratad or oﬁséﬁrad by shearlng, but bads.whera seen ars a few

inches thick.
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in interesting variation wes noted in two pleces, In the creek

valley =i Mallhlos, just southvest of the Bbidgc (Halifai, range VII, lnt

Alre 24-:5 approx.) tha foranticen contalns whi to siliceovs beds sbuut half

en inch thlnﬁ. 3inilar naderial was found in halifax, runga YI, lon 27,

~ foraming o lonseshaped beod sbout two foot thick. The roék 1s very 1ligat

gray, almont white, ex trenely fine grainod, and has 2 hardness rezrly B
on the Mohs' scrle. A thin ection wasg too flne gralnad for detarmin“t'on,

but tho naterial iz provably a highly silchoua variant.
Cilman formailon

The Gilnan foramztlon is in ganeral kS greénish schist, coumonly dis-

tinguishod by the vrosence ¢f whito or 1ight graj siliceous bands less than

& guzrier Lnch in wiéfh. 7he bands of greonish schlist bobwsen tho lightor
bands usunlly have widths of an inch or so¢ and a hardnoss about 3 1/2,
Somo changes of lithology take place in tha nor thorn part of the
ArthaSusku napearea. Just north of 5t,Fierre Bapti%ts.tho fnfmatioa is a:
rether mo srive 541t rock with thick vods 1z tonos of darkor end 1igh%
grey and with none of the rather thinm landing sbove deseribed. It vas
dentified from iis siraitigraphic rolations to the overlying Duémore and
Sweotsburg formaticns,
Korthwest of 3t.Plorre Boptinie, in Ynvornass, range I, lois 232l
the Gilman conteins beds of medivmegrained, somewhat limy guawinite up
tc a foor wide., These were at first thought to bo darrow infolds of ihe
Dunmora forization, but sre so numorous that they wore avenlually ccrnsidored
to be a; 1ntegral part of the Gilman, " |
‘In Invernoss tbﬁnship;. range 1Y, north ond of lot 18, Gilmam bads

erc magnificonily oxposed on small cliffsz, bereath Suesisburg cné Lumnere

R
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beds. _The.Gilman is nade up of mudstone ér siltstone bads several feei
thick, separated by sillcsous or feldspathiclbedé one to Ifour inchéé’thick.
The totel thickness of the Gilman im ihis disﬁfict‘apfears to be
Qﬁall.  At.Haiihibt.the Gilman and Sweetsburg are folded together in ;ight
folds with pear=-vertical exial planes and near-horizontal plungeé. The
thicknéss of the:Gélman does not seom to exceed 50 feet., Southeast of
this poiht, in Kalifax, range line VII-VIII, lot 23, good exposures show
Gilman lying bcéweenbﬁeéf Sutton and Sweelsburg stfata, witﬁ a width of
oniy 25 feet. It is thought, howevor, that shearing nay account fo? part,

at least, of this lack of width.
Dunmofé Formation.

The Dunmore fornation is found in many parts of the area in its
normal posltion between the Gilman and Swssisburg, In some pleaces, as

! near Ste.Sophie de Megantic, it is absent and themgweetsburg lies
{

!

 directly on the Gilman.

3

Thé Dunmore s a2 deolonmitic quartzite, with the lowar part highly
dolonitic, tho upper part‘very guartmitic.‘ Beslides quartz and carboﬁate,
a moderate number of plagioclaséigrains, smaller 4dn slze thzn those of
quartz, ere commonly present.

Along the road through reange IV ofAInverness, lots 15 td 19, tho
Dunmore apvears as a succession of canog~shapad anticliues projécting
through Sweetsbu?g slate, In these the formatlon 1s a guartz-pebble conme
- glomerate interstratified with some bods of coarse grit. The conglomerats

is mgde up almost entirely of guarts pebbles in aldolomitic mairlx which
near the aurféca is b?dly waathered and rotied. In some beds the pabdles

avaerage nore than an inch in diazmeter, and are crowded tOge%har-uith a

Lp«fﬁ_";;‘

e
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minimun of natrix; in others they are smaller. TFow, 1f any, of the pobdbles

are wall rounded, Host of them have irraeguler shapes, and a great many
have shafp anglo;.

In lot 18 the conglomaraie and grit lies bafwa%n Gilman and Swaqts-
burg bads, and its thickness is about 20 feat,

In aédition to gﬁartz pebbleé, an occasionzl chunk of slatec or
zphisf is preseﬁtsnangﬁlar.in shape and six to eight inches in d;;mater.

A few Tusty massss wers also noted; they mey have been boulders of ferruge

" inous carbonate.

In & cut on the road ruhning southwest from St.Ferdinand, just south

of runge line V-VI of Halifax, thc Dunmore is metamorphosed to = gneiss

‘made up of white bands cre eighth to one guarter Inch wide, separatéd-by

irregular und discortinuous coerse chloritic bands, The white bands are

mainly carbonatsa, and the chlorite is secondary afior pyroxene, of which

soms remnants still renmain, Perhaps 2% of clear fresh albite, togather

with some quartsz, is-pfesent, nainly as gralms included in large carbonais

crystals, |
Though there may bé some doubt a5 to the pro?;iety of identifying

the gnolss es 2liered Dunmore, no Caldwell beds capadble of yielding such

2 gnelss are known, and a black schist which may be aliered Swostsdurg

ouicrops a feu feat avay.
Sweetsburg slata.

The charactsristic Swaaisburg slate 1s a black or vory dark grey
siate with intorbeds of white or light grey siliceous materi=l spnced
about an inch apart and commonly oue of.fwo un. in widtih,

In jarwicik map-area, howaver, parts of the formation are nmade up

cf altornating bands of light and dark grey slate about an duch or ao
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in width, ;1th the charactaristidwﬁﬁi¥5Jgédg.éﬁ%irely 1acking;'in othgr'
ylaces some narrow dolomitié beds ﬁere found in it; .In Arthabaska map=-
aroa still largor parts of ths formation exhibit thess charactsristles,
Considerable amounﬁs.of tha interbodded dark and 1ight graybslata ars
praseﬁt, and in places narrow dolonitic beds are qu!te nunerous; partibf ‘
uliriy in the noéfheastern part of the mape-srea, One such place is ﬁﬁ'
Invernéss, range-iII, 1o} 18, where tae doloﬁite beds-éra about an ineh
wiée and.raaSénably ﬁﬁmarous. Oﬁe dolomite bed three or four inches wié;
w#s noted, ' - ;.V : S _ -

A chanéevof graln also seems to appear nearifhe ndrth side'of Artha=
bask; mape=area, and makes the texture ﬁf.SOme slate beds approach that of
" coarse silt.

The Swseeisburg underlies sone of_thé largser areas of thesa inteusely
folaed rocks and is‘therefore pfobubly reasonably thick, T,.H.Clark hazafds
the oplnion that the thickness must be at least {wo or thres hundreds of

feel, and the writer would be fnelined to suggest about the szme amount.
Mclbourne limestone

The Melbourne limestone, in most placas, is a very schisiose, black,
graphitle, crystalline limestons that blackens the fingers when hendled. .
It is found, however, dn close exomination, that the grepbite forms very
thin films around the grains of rock material, so that the total content
of graphite, even where the rock appears to contain mvch of 1%, is less
than 1%, ?hera the rock is not shezred it is dark gray 106 black, but‘

does not blacken the fingors; some bads are lighter in colour and in placos

beds of ordinary grey limestone form part of the formaticn, The

relations suggest that tho shearing has caused the develdopmani of the
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graphite. In many highly graphitle parts, roundsed nodules of pyrite about
half en inch in diamstsr =are fairly nﬁmerous.

The shezring, recrystallizatlon and flowage have cbliteratsd tho
bedding in most placas, though differences in the way.vaerious samples
react with cold dllutie acld indicote differences of composition. Some .
beds adbout kalf an inch thick‘yeré seen;_howevar, in the cauyon of Nicolat
rfver at Victoria;iiia.

| . The Holboﬁrne lim%stone.was probably origipally » few hundreds of feet
thick. The Buistrodo‘;iver runs over an almost continuous sectlon of 1%

in its cpurse_fhfough the flat between the upland and the fanlt through
.Princéville; other outcrops sare numerous.encugh to suggest that it under-

lies most of this flat, an aroa of more than 75 sqguare miles.

CAMBRIAN 7
Granﬁy Gro;p
The Granby group 1s suppoced, from a few scattered oﬁﬁcrcps, 1o
underlie the unconsolidated deposiis of the Champlain sea in the north-
wesfern third of Ar{habaska nap~area, and to cross the east hglf of Lystar
map-arga in a dband about nine miles wide on the wast side, =nd some twelve
miles wide on the east side, This;inﬁerenco is basod, howavsr, on the
presence of a very few widely -spaced outcrops projecting through ths drift
"eover, or exposed in cresk bot?oms. The only élaces where outecrops are
reasonably nrumerous are from Princeville northeast to the pnorth side of
Arthabaska mep-2rea and about a mile farther; and, in Lysier map-area,
in tho bed of Becancour river. | |

In the northern outskirits of Princeville soms lafgé cuterops are
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characteristic of those scen elsewhere, They incilude greenish inpure
quartzites a2nd dark red slates. The quartzités aro mostly fine %to mediun

$n grain, Quartz grains constitute 7570 of them or soméwhat more, "grains

-of felirly frash-albite-bligoclase about'iO%,vand the remzinder secondary

~chlorite, mica, =ad zolsite. These rocks are greenlsh on fresh surfaces

asnd waather ©o rather warm brown tinis. With them are Interbedded soma '

much coarser beds cohiaining guartz pebbles up to a quarter-inch in dianm-

eter. H#ny pebbles ars gulte angular, suggosting rapid deposition and
11ttle wezr,
With the quartzites mors or less slate 1s commonly associated. The

wider bands of slate are mainly dark red in colour, the red tint much

brigater than the reddish tints of the West Sution slate, Thinnar slats

bads intefstratified uwith quartzites are usuwally grey in colour, though
red slates have also basen obszarved, |

These rocks have ylelded vefy 1itt1;'£nformatioﬁ 2§ to struciure,
hence no dsterninations of suzcession or thickaness have been made, Lith=-
ologically.thcy are identlical with the rocks of the Granby grouy near
Grénby.

- Along the highway, about a mile =nd a haif northeast of Ste.Jni;a'“
station, some medium~grainead, ﬁure ;hite quartzite cutcrops. A thin sec-
tion shows about 294 gquartz in grains O.4 to C.5 nm. in diameter,.with
2 little carbonate in Intergrain spzces. Although entiraly unlike mosi
of the quortzite of the Granby group, it has been mapped 25 CGrenky for

lack of other information,
Caldwell Group

The Caldwell group occupies the southoastern'quarﬁer of Arthabaska
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' map-area. Most of it lies southenst of the band of Tibbit Hill lava,

but some isolated patches also lle northwest of that band., The roé&s
includo-bofh sedimentar? and volcanilec iypes.

vThe saedimsntary rocks display wide variationé in composition, Ia
Chéster, range II, south ond of lots 14 and 15, fairly ?ure quartiiies
in’bodé sevoral feé# thick are interbadded wiﬁh less pura guarbzits a;d

greywacka now sheared to mica-chloriis schist. In Halifax, range III,

lot 1Y, féirlj fure iuartsites form beds one or two inches thick, separated

by beds of greenish-grey greywacke of about the same thicknoss.
In many parts of the zrea, but particularly southsast of Ste.Heléne
de Chester, the cormen rocks are rathor dark grey,'fine-grainedrmudrocka

or silt-rocks, with hardnesses about 3 1/2 to 4. Hooct of them have a

“directed texture, dut some do not. Saveral speclmens examlned by Dr,

F.F.Jdsborne were reported by him to be all very similar. "Phey consisi

of alblits, quarts, sericite (with paragonite ?), chlorite, and chloritoid.
The chloritold is very abundant and has its normal habit. Porhaps s 1ittle
rutile. Thase ara:be#utiful rocks and are formed from shales high in
alumina and low ir magnesia and line. i cannot fipd rocks wlih precisely
sinilar texiure descrihed";

In more meiamorphesed parts of.the Caldvwell, rether silvery schists
thickly spotted with small black erystals are coanon. These were‘déteru
mined by F.F.0sborne to te chleritoid, in a amatrix consisting largely of .
vhite nica with a 1iitle guariz 2nd albite. In some specimens aboul 35%
of the rock is chloritceid,

Bleck slaty schists or.phyllites have been mappad as ﬁart of jho
Caldwell group sovitheazt of St.?ardiaand, and also for about a mile south-

east of Avon corner, because such slates overlis without break a Caldwell

-
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lava 6xposéd in s road cut at the vgsﬁ end of St,.Ferdinend., It is ?oé;ible,
hovwavsr, that some bodiss of similar phyllite are b;dly metamorphoséd.'
Sweotsburg slats,
- Bands of bésic lava afe interbedded wltih the sedlmeniary rocks.

Though now §ompletely sltered to chloritic schists,tthéy appaar to hove
baoﬁ of andcsitié,br basaltic composition., In many places amygdaloidal
- texturaé ﬁave‘bean-presérved, and th§ epidete nddulog churaétaristiebog
basic iavas.afg:rcasoﬁﬁbly numerous, The bands of lava vary coasiﬁerably.'
1n fidth. 6ﬁe only eight feet wide was found, but most of them have out~
c%oé widths of & fow hundred foeil. Tiay contain little magnetite, and ﬁenée
- show éuch less prominently than the Tibbii Hill lava on the asromagnetie
hap of the district, Most of them striks N 15° « 20° B, distinctly nore
northarly thau the Tibbit Hill band.:

An unusual band runs northerly from lot 3, range line V=VI, Volfea=
town %township, into iot 1, range II, Halifax townshiv, = distancse of 2 1/2
miles. Its further possible extenslion both north ﬁnd south is hidden
by drift. L% the south end this rock looks liks a coarse gabtro or horn-
tlendite; thin cections show it made up ¢f leth~like hornblendée arysials
with a pronounced linear arrangemeat, and a suell emcunt of intersiitial
matrix thet is meinly quarte with some feldspar. At the north end, howaovaer,
only ths wsst side is thus metamorphooed., The easiora part is fine~grained,
and contﬁins both amygdvles snd epidoté nodules, o that its ;dentity
%S a lava is falrly certein, ‘

It has besn inposeible to determinc tops of beds in this part of .
the Caldwell group except in.rere instznces, or to estﬁblish any dcflnife
succgssion. Therafore no statement con be made regarding the siructure,

succossion or +thicknoss,




Plossisville Group

Tho ¥lewasisvillo group of rocks hasz not hitherts baan racogpizad
i the Zastern Toxnshipm, yo fer as the writer is aware., The maln body
béglna ah’Plosuiséilla wnd ﬁnderlies the ridge to tha northeast, widening.

'fnpidly to a widta of'uﬁout 2 1/2 ulles. Hith varying widih 1% orcsses
the southern side of‘tﬁa orst half of Lystier map~area in = directlon sono-
what rorth of eaét; and tho band pnssas ucross the east side of that map-
ereaz with a width of about thres milas. ‘The band 13 completely bounded
by fuults. One great fault saparatés it 6n tﬁe south and soupheast‘frOM
the Uak A1l rocksy ancihsr, on tie worth and northwést, f*owm the SGranby
group. Near Flessisville these faults approach clesely or coalesca; but
%0 ithe soulhwssi thcy ceparate egalin svificlently to expose PiessiS?illa
rocks in %tbhree places. The largect oxpesure, about & rile end a half long
and hai} a mile wide, ﬁnderlias tha fown of Frinceville. Huch smaller
bodies, revpresonied by owe or twe ouberops, wwore found in Sianford, rnnga.
Vll;f»lot L, aboutl half way betwesza Plessisville and.Princeville; and
agais near t5¢ woat boundary of Arthubaska maé»urua, shanford, renjge X,
lotb 25, four milcs norih of Victoslaville, . .0ooe-

The principal rogk of ihe group is 2 dlack argillite, counonly guite
bard and thersfore presumably coninining more or laag silica, éardnesses‘
of g.tc 6 irn the Hohs® scala‘hava basn found, though more usually the
hgrdncss.is.not mora {han 3 to 3 1)2. In Lyster map-area this arzillite

. coniaius, iu_placos, nunsrous <ille beds up 4o a quaridsc-faech wide, thzt

make it sirongly rosonble Zwoetsdburg slate. It iz reoandily distlnguisﬂad

from tho Sweetsburg, ia mapping, wowaver, as 1% in not associated with




other members of the Ouk Hill succeszicn.

 Bands of andasitlc lava, most of ther viry zmygdzlelidal, are asso=-
cizted with the black argillite. The lergest 1s = band 50 or £0 foet wlde
that necr Ploséisviile follows the nortk sidé ¢! thz band of Plessisville
rocks for more than 2 mile. Aboul 2 hun#fed yardz abofa fhe northérpmost
dbridge 2cross Bourben créék; in the toun of Plessisville, this band dig-
pléys‘ezccllenf pillow'structura."The‘pilléws are alm;sf 59herica1, vefy
emygdalolidal, aﬁé éver;gé about o foot in dismoter. | | |

Siniler lavas are found near the Somercset-Inverness line, in Somere

saet Just northwest of range I, Inverness tp.; and ian Lyster mapearea,

Inverness, range iI, northeast of Rectofy Eill on the north siéa of
Bécancour river. Road cuis or other large oubcrops m2y shov szall dbazds

a foot or two.in diameter, interbedded with the shales, ﬁr. .7, 05borne,
of Lizwal University, who Qtuﬁied thi% sectione 2nd specimens of the luvas
and sedimentery rocks, has suggested ibet ihese thinner bands may be sills,

bui thelr highly smyesdaloidal nature is opposed to thet iﬁterpretation,

in the writer's viaw.

~ The lavas are mostly aliored to secondary minasrals, duf in a fsﬁ
places appaar moderately fresh aand herd., Thin séctions cut ffam these
show u:mall. vhencerysts of albité—ollgoclase; Dr, Osborne alec found soue
phenocrysts of nlerocline in orc section, The matrix contalns muéh alﬁit;—

v

oligeclase in small laths, Parts that may ﬁéve.been;glaﬁs displaf rztheor

numerous suall gpherulites, yorper mafic minorals oro nov rather
completaly replacsd by chlorite, carbonate, etc.
A largs outerop about three quacters of a mile northecast of Plessis~

ville, on tha noriawest slde of the higuway and some 300 feet from it,

(somerset, range VI1I, lot 25) is a chert breccia. It is m ratber dark
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grey rock, weathering white, and made up of angular fragments of all sizos,
but most of thom less than an inch in diamoter. Twovthin sections of thls
rock were examined by Dr. Ogborné who reports that thay are about 70%
quartz, tho remainder a mugh altered mineral that was probably albife. f”Gne

thin sectlon shows anguiar grains, the result of a brecciated struétura.

T

" The fragnents aro quartz in a dactylic fabric with some other mineral.

Some quartz is in sPhefulitesfkith thke Brewster's cross about 20 degroes

to the Nicols.‘ This‘is probébly lutecite. Other masses consist of a gran-

ular mosaic of guvartz". The rock,>03borne conslders, 1s probably = sili-
cified ;olcanic, possibiy a low=quartz soda rhyolite. The spﬁarulitas
aro probably the resuit of alteratioh. |

| The sediment#ry rocks of the Plesslsville gréup includo, in éddi-
tion to the prevailing dlack arglllite already mentloned, 2 vériety of
minor types. Here and thore, aé for instance below thé falls on Bourbon

Hew

creek vhere crossed by highway 75, on the wost bank of the stream, 1s &

boed some 15 to 20 feet thick of coarse agglomerats, made up‘of anygda=

loidal fragments of lava like the pillow lavae farthor downsitream., The

frogments are angular, and up to six inchos in diameter. Similar though
lesg-coarse agglonaratos wafo seen elsevhere, =s at the road cornef,
Sonmorset, range i, lot 17,

Along the crest of the ridge ip'Somorset, range T.X, lots 20-24,
the‘prcvailing rock 1s rather hard black argillite in beds adbout an inch
thick, which alternzate with.brownish-grey, thicker beds of much.softer_

511t rock. Osborne considers them to be normal scdimentary types. Inter-

banded with thom are beds of brown-weathering dolomite. Those observed

range up to a foot or ‘two ia width, bui somez very large boulders near ‘the

creck in Somcrsetyrange VIII, loi 24, indicate that much wider beds ore
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| present in placos bonoath tho drift., In Lyster mope-aroa bands of dark

linostone are found in addition., Most of them are only a few inches wide{_
but in the bed of Becarcour river, near thae ecast side of Lyster map- roz,
one bed about 25 fact,wide,is present,

There is no dofinite evidence as yet to indicate the siructiure and
anccossion of the Plessisville beds. In Somerset, range IX, lot 2%7, about
250 feot northvost of range line I?-K, the beds 1n a rOad cut strike north-
west and dip nort;oast at a low angle, This strike, at right an~les to
the r;giohai strike, 1is oﬁviously the crest of a.fold, though whether qf
8 ;égional geyncline or of a drag fold is unknowm. . Individual beds }ield_

no information; neither gradations in-grain nor cleavage-bedding relations

vere found. The appearance of lava on the southoast side as well as on
the nérthwest does sﬁggest, however, that the mass as a whole 1s either
éfnclinal or anticlinal, nore probébly the former in view of‘tha evidenco
first cited. '

In 1955 ceone poér fosgils ware found by T.H.Clerk in the 11mesfqna
bed in the Bocancour river vallgy. Clark considered them as probably
Ordbvician, but a definite detormination is deforred uniil they can bq

exanined in detnil,

. : . . ORDOVICIAN

Joly Series

The Joly scries appcars to underlio much of the northern part of the
east hal? of Lyster map-area. It has been found in the bed of chry river
for more than fivo miles from the west border of the map-area, and also
in the drd of the creck passing through ?al Alain. Thus at the ves£ side
of.the map-area tho band of Joly series has a minimun width of four miles.

The principal rocks are brownish liny shales that sirike northoast
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and mostly dip gouthoast at lOJ angles. The low-dipping beds swing suddon-
ly over anticlinal crests, and the other short linbs have steop or near=-
vertical dips., Thus the beds 110 in a2 succession of ant1c1ineu with axial
plancs that dip about 60° uoutheaut.l
| Interbedded with tho limy shales are a few beds of 11mestono con-

gIOmorate moytly less ‘than 2 foot thicP, and a few Daryrower beds of what
look like quartzitos. 2hin sections of theso, gn§ of tha finer-grained
congiémafates, s#ow thaf\ﬁoarly alllthe'fragnents are ggrbbnate_like iha
.Burraﬁnding limoétone; tﬁough a very ?ew gfa}ns of quartz are also present.

..Thésé beds we#e examined in August; i955, by T,H.C}ark, and wore found
to conf;in nunerous fossiis,chiefly gruftolitea. Clark’s_preliminary

exaninotion suggosted thet tho beds are of Utica age.

-SILURIAN OR DEVONIAW
Inverness series

-The Inverness scries is fourd in a small band about a mile and a half
long and a gquarter of a mile wide. Its south end is in Arthabaska mape-ares,
in.the northeast end of lot 25, range II, Invoerness townéhip, and f;oﬁ
there it runs northeast into.lot 23, range IV. 1In addition, several omall
outliers have boon found over distances of sone two miles from the maln
body. |

The rocks of the sofios are nainiy arenacous limostOnes'éndviiay
"sandstones In bods two to four inches thick, with occasional héds up to
& foot ‘or more. In a fov places, near the contact with the Oak Hill, %ﬂick
beds of hard gquarizite containing 1ittls caléium carbonate have begn found.
Some beds near the middle of the band are limestone with 1itile or no sead

in them, In the main, hbwever, a sand contont of 25‘to 50 per céﬁt is
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f:eﬁent. Ono thin sectlion shous the sand grain» o beo a11 qu rtz; mast
of thom about O.f'mm. in dismater, and of various shapos, roanded, ‘rreé-
ular, or with one or mére sharp angles.,

The south.énd of tho gand is found noar the narrows in a sﬁali lake
in lot 25, iangé iI, Iﬁvarnosé towﬁship. Hest Sutton slate éutcrOP; #ﬁun-
dantly ulong the east side of the southern axpanuion of this lwke, and |
at its south ond. The West Sutton is flanked on both sides by the Gil-

man’ formation, 50 that tho structure of the Oak Hill in thiq neighbor-

- hood is anticlinal.

The axis of the anticline sitrikes ho:thcést and the eleavage, pre-

sunably parallel to the axlial plane, dips vertleally or sieeply south-

'east.' At tho narrows of the lake the Inverness serles appears, striking .

N 80° E and dipping 58° N, The beds are one to throo 1nch§§ thick aad
display neither contortion nor cloavage. A short distancs farther northe
east, just west of the north end of the lake, furthor outcrons of the
limy quarisite strike ¥ 62° E end dip 40° Z.Thus the structure of the
south end of the Invoraess band is that of = syncline plunging northaast;

vheroas that of the Ozk Hill beds just to the. southwest is anticlinal,

: Exclnding fanltlng, of which there 1s no evidence, the only way of o=

plaining these gelations is to conclude that the Oak Hill beds ware laid
dovn, folded, and eroded to a surface of low ralie? before the Inveraess
bods were laid dowm on {hon.

If therefore seenms indubitaﬁle that the Inverness beds overlia the
folded Oak Hill rocks with great structurazl and erosionzl unconformity.
Singularly, though, no trace of 2 basal conglomsrats has boon found at
contacts, Since the Inverness was deposited, some gentle folding hay

taken place, so that the beds now lie in & succession of rather narrow
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folds with dips on the linbs cbout I5°.
Soarch for fossils ylelded only a few small crlnoid stems. Houever,
the groat structural break seoms to place the series above the Taconle

orogony, hence 1t has been indicafed a5 Silurlan or younger,.

DEVONIAN ?

B}

In thé_sogthﬁéstern outskirts of Inverness village, and half a mile

farther southwoét, on fhe vest side of the road, two outcrops of lime~

stone brec¢ia.$p éonglomer#té have been found. The firsi sot of outecrops
extends ;outhwésf abo;t_150 fpet,.and is porhaps 50.feet widos The second
is mgdh praller, some 25 foot long and five or eix feet wide. No locel
nano has been_giveq to theso rocks, as nuch larger, identi?al masses are
found in St.Sylvesire nap-area 10 the oast, and others havé boen descridod
st111 farther east,and there found to contaln lewer Devonlan fossils;

The rocks are composed?maiuly of fragments of blue=gray limestons,
with grains.add an occasional'pebble of quartz, a few pebbles of broime-
weathoring dolomito, and one or two of slate. The limestone fragments
or pgbbles, which constitute éé% of the fragments end more than hal? of
#he rock, =are most.of thom less than an inch ia diamoter, though a few.
attaln two and 2 half inches. Thgy have most irregular shapes; throo‘faurthé
of fpem hava.oﬂe or more sharp éngles and possibly LOY have two or mora.
Neither the frajhumenis nor‘the rock as a whole displays any sign of squecz=
ing, or has any directed texturé.

»The matrix of tho fragaenis is mostly weathered to a rusiy nass,
end hence isAprobablf dolomitic in compositionr, | ‘

This rock, which shows no siga vhatever of deformation, liés only

& few foet from ouilcrops of Sweeisburg slate and Gilman formatlon which'
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" havo ﬂot'only developad a good slaty cleavage, but in which ihe beds aro

on edge and intenscly drag folded. It 1s clear, therefore, that the limo-

stones conglomerates cannot have been affected by the pressures which

effected tho deformation of the Oak Hill rocks. Obviously the conglomeratoe
rust ovorlle the Oak Hill bods with great structural uvnconformity. This
coﬁclusion, and tho entiro lack of deformgfion of the conglomerate, sug~ |
gest that it is probabdly of Devonian age,

PLEISTOCENE
~In an erea of this structural conmplexity it is obvious that tho

geologist, in two brie? fleld seasons, could give 1ittle study to ths

‘unconsolidated deposits. Cnly tho following scaitered obsorvations were

thereforoe obialned.

The upland part of tho map-zroas is covored, as usual, with_stoﬁy;
ground moraine which, as outerops are fairly numerous, appears to have
no groat thickness. No terminal moraines wore noted.

'In the lowland arcas the moralns deposiis aré mostly covered by
sands and nuds doposited in the Champlaln esiusry. Harine clays'and silds
overlle most of the lowland aren batweon the upland aud'the Princefille
feult. They do not appear to have 2 thickness of more thaa about tenm
feed, us Bulstrode river cuts completely through them to run on a roclk
bed in most of its course,

Botween Arthabaska and Norboriville a sories of oval knobs of,Seddad
greavel apparently overlies the marine silts and rises some 25 feat above
then. An sverage slzs for these knobs is abéut half a nils long and a
quarter-aile wide,‘withfthe loag axis strlking northeast, A nore doiaile

ed study of theso foatures is dosiradble.
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quthggst of tho Princeville :gult.thé overburden rather abruétly_
becones saqd4 poor.agriq&lturally;andAnqg larégly‘quereq with scerubby
second-growth foresi and swenp. Possibly recent nmovement on the fault
causod uplift of the part soﬁtheast of ij,_the;eby shoaling tho water of
the Chanpiein éstuary so that wave ané'current_acﬁiOn could removs most
of the sapd, .

- Huch‘of_the,ééné nortpwesé of the fgﬁlt is coerse and obviously

iateriaid, £ut otha} parts are windblown uandg, fine grained and ugiform.

The depth of the.unconsolidated_daposits appoars to be much preater than

southecast of the fault line, Ouicrops are very few there; in Lystcf.map-

erea Becancour river has cut fifty feal through the cover to encounter

rock; eand whoro the sano siream crosses the northwest corner of Arthaw
baska map-area in e walley of zbout the sane dépth it exposes no rock

whataver.
Jece Movenént

A numﬁer of o?servations on the direction of glacial movenent, as
shownvby noutonnée structures and the sirike of‘glgéiai striase, vers nade
in Arthabaska nap-ared. Practically all wore found on tho upland. Though
man& record thoe ordinary\late novement fron northwest.to'southoast, othar
movenents are 2lso indicated. Striae with directlons of E-Y or there-
about nay have boen gade in tho closing stagos of glaciation when the ico
was beconing thin and nore influenced by local topography. Soume of tho
observations aro nore fuzzling, as they have northoasierly strikés and soﬁe
of then seem %o indicate movemoni from northeast to southwest, others

a movenent exacily opposlte,
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Locality o _ , D;recfion oo Movement Rezarks

irthabaskas, VIII, 3 - N 2Q:.z', .. None determined
Arthabaska, XI, 3 N 45° ¥ KW to SE Lergo grooves
_ N 20° -~ 30° W NW to SE no o
N 25° -« 30°E  NE to SW Small grooves
. . , eross floors of
largs
Helifax, I, 10-11 : , SE to MW Houtonnde.
Halifax, I, 25 | N 20° & 40° E Undeternined
. Halifax, IV, 223 . .- N 30° - 50° E sW to NE {7)
L N 10° E -+ KR tos Separate locallty
Halifex, VI, 25 | N10° E 5 to N
Halifax, VIII, 28 : N 30° W © KW to SE
Halifax, IX, 19 . Ee«W ‘ Wito E Earlier movenent
- R 45° E SW to RE Luter movenent
Helifax, XI, 16 - Nu to SE Howonnde
‘ o - : SW to NE "
Chester, I, 12 N 85° ¥ ¥ to E Earlier movemani
: N 60° B NE to sW Later movemant
Chestor, II, 21 N 75° W ¥ to B
Chester, II-III, 6 . N 5° -« 15° B S to K
Chester,[II-IV, 28 N 80° W . W to E
Somersot, IX, 18 - N 8o° W Undetermined
' N 45° E " :
Somarset XI, 24 - ‘ ' ‘N to SB Moutonnée
Somerset XI, 25 : : 8E to NV . : "
Inverncss, II, 20 . N 55° % SH to NE
Inverness, IV, 16 N 40° B Undeternined .
' o N 30° E NE to SY Separate locality
Inverness, IV, 1% N 65° E NE to SV . Barlier movement
: : K 45° E KE to SV~ Later novement
Invornass, IV, 20 N 60° E SW to NE
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2 : Iﬁtrusive Rocks

Neo 1;trus1ve rocks have baen found-in ihe‘aréﬁﬁ_under discussion,
excapt one po#aible occurroence la range ViII, Invernass townéhip;valighfiy
moré than 3 1/2 ﬁiles due norfhweat of Invefﬁess villaga. This rock-fé;&s
Y 1§w-kﬁob projec?ing tﬁrqugh the drift, and in mapping has been lncluded

with thé Plessisvilla groups ‘It is almost black 4n colour, coarse>grain-‘

-od,'and is hot.in cdntact with, or close to, any othor rock, A thin sec-

tion has = gﬁgin of 1 to 1.5 pm., and is“rather éuggestive of some intru=-
silves of the assg;ite group,. Large crystals of brbﬁn-hornblende constie~
tute iarhaps 20% of the section, and sonéwﬁat smaller gralns of pyrgxena
with good crystal outlines.another‘lo%. More or less alterad plagiuglase
apéfoiiﬁétg;}:An;. in conmposition, férms about one gquarter of the sectlon.

¥uch chlorite and sericite or paragonite are present, end apatite, titau-

L7

ite, and black iron oxide, probadbly ilmenite, are accessory.

*

STRUGTURAL GEOLOGY
Faulting

The blg sitructural featﬁros of the map-arecs ere the grent faults
sep;raiigg the formations deseribed, and which cu? the grouad into strips
of differing age and lithology. Four such faulss are found in tho aras’
undor d;scussion. From southeasf to northwest these ére (1) the Calawsll
fault, =2 great ovorthrust bringing the Cald#all rocks norilwest over thé
Oek HiJll beds. In Warwilck mape-area it was provéd that the overthrust wag
at 1eas§ thirteen miles. (2) The Invernoss uﬁderthrust whileh saparates

the Oak Hill from the Plessisville bods. Southwast of Plessiswille this




- 30 =

fault epproaches closoly the Princeville fault, and the two may-unite‘to
constitute the Ozl Hi1ll f=uli farther south#est. (3) The Princeville under-
thrust, separafing the Plessisville group from the Granby group;_ (4)_?ha
Chéne River thrust, whichr separates the Giénby_group from the Joly-serigs,
It;may ba a part'of Logan's line. All these faulis sirlke about northeg;t
in thé sou*hern part of the erea, butl swirg more to the east {n the north-

ern part.
" Caldwell Fault
' The,western.edgé'of the Czldwell fauli runs northeast through Arthae

baska nap-zrea, following in a general way the southeast side of the dand

of Tibbit H1ll lave, A% the northeast ond, whera the feult passes out of

the mép-eroa, 1% 1s marked by a deep valley which continues for some milos
into Thetford mapmarcs, dut throughout most of Arth#baska eron its trace

is most irreguler, suggesting that the fault plghe';s nearly horlzontal,
South of Ste.Heldne de Chester tha trace of the fault swings abruptily wesi,
carrying the Caldwell rocks two miles or more in that direction. To 4he
northeast, patches of Galdwell are founa_on the norihwest side of the Tibbit
Ei1ll band ir several placos, DNear Henderson Vale a mess of Caldwell rocks

e milo and a half long and three quariers of e mile wide is'sepapatad fron

the mz2in body of the Caldwell by half a mile of Ok Hill bods, Northwast

of Woodside = somevhat smaller body of Celdwell schist is seperated fronm

the maln bedy bf a mile of Ozk Hill, About 2 mile and a half west of

Pidgoon a small remnant of Caldwell rocks 1is nearly six miles fron the madn

body .

Year Bleck Lake the Caldwell roclks are nassive, with litsle or no
dirocted texture., Fronm Black Lake wostward they becone prOgréssively nere

intensoly sheared till near the contaet with tho Oak Eill {hoy are ::-
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1ntenseiy crumpled and ‘highly schistose.‘ Tho_schists‘display aumorous
o drag folds in the cleoavege; with axial plénes dipping southeast, and thus -
atfest overthrust froﬁ that direction.i The schists-also_ﬁip southeast
.a58 far as tbava;ticlinal axis in the schists, whiéh 1ieslon a line running
ngrth-northeas% through the wést end of Trout lake. -
.. Bvideace it lacking in 2rihabaska map-area ags to the maximum anount
cf §vefthrusf; but"the presence of the outlier six.miles east of the pro-
. sent main Bodx'of Céid%eil ;ocks 1nd1ca§es that they'must once havg éxf
- tended much farther northwest fhan ﬁow.'?At ono time possidbly thoe Caldwall
rocks nay have extonded well across the Oak Hill, but }f.so there nust
hnva'been nuch erosion before the next movement took place, becazuse the
'oﬁe erosion.remﬁagt of thé Pleséiéville rocks rests directly on the Oak
Hi1l. The latter, 1%t is truo, is only 1 1/4 slles from the main Plessis=
"ville boundary. .

-The Caldwell overthrust 1s the oldest of the gfoat'thrusts. The
6a1dwe11 rocks, along with the Ozl Hill, aro deformed by the next Fanlt,
the Inverness underthrust. The western edge of the Caldwell mass, with
an onterop width of four to six miles, hﬁs been feformed by that great’
overthrust, 50 thét the schists now dip to the northwest ard displey drag
folds with axlial planes that aiso dip northvest. This holds irus as far
as the anticlinal exis in the schisis, which, aa alr;ndy stated, russ north-

northeast through the wes%t end of Trout lake,
Inverﬁess Underihrust,

The Inverness undorthrust forns the. boundary betwean the Oal: Hill
and the Ploazipville rocks, Southwest of Plessisville it approaches the

I Anext, or Princevliils fault,'quite'closcly; and perhaps coslecces with it;




but n5;§~§léssisville i éoparates to follou tﬁe:southoast boundary of tﬂu LT
Plessisville rocks, In Lysier mLp-area 1t swings from its hitherto nbfth«
east sfrike to 2lmezt due e=st, to cross that map- area and>pass ouu og {ﬁ;
east side only two milos from the ;qutheast corner. |

_ ﬁrag folds in the Oszk Hill beds with the a;ial pléneé diéping nértﬁo
west, and a genorzl diélof much of the cleavage in the same direétioa,
1ﬁd1catp xhat the'movoment of the Pleselisville was a§.ovérthrust.t5 the
» aoutheast over tho Oak Hill. However, as the thrﬁst movemonts appear ¥o
bave come from the east or southeast, driving the rocks from that éirec-
tion against the inmovable block farther northw est, 1t is concluded that
the apparent overthrust was due to jhe rocks being underthrust.from tna
‘southeast into and beneath those to the northwest, Eithor movémant would
produce the observed effects. |

_The drag folds with northwesierly dipe are found as fer ;OLuhG st‘ B
as tho anticlinsl exis previouoly mentioned in the schisba, e distance
of about sixteen miles fron the present traco of the Invernegs fanlt.
' It seoms reasonable to conclude, theroforq, that the underthrust amounted
40 sone sﬁch amount. | o |

-In viow of thip,conhlusion, it migﬁﬁ bo expeéted thﬁt hers énd fbgre
-8ome erosion remnants of the once overlying'sheat ﬁf Plossisville rocks
right be found witkin the Oak_Hill.. Actually, only twb.such océurrances
heve boen found. Near tho south end of lot 21, range IV, Invorness town=-
ship, = mass of what appears to be Plessisville lava lies on the Sﬁaatsburg
slates, and a second small body was seon in the szme lot about = guarier
pile fron the road, The sacond occurrence is in the southwosnt cornor-of
lot 23, range I, Invernese, yhera 2 very small bbdy, probably of Plassis-
ville lava, cbout 15 feet in diqmeter,‘is cozplotely surrounded by beds

of tho Gllmen formation, and eppears %o overlie thenm.
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As tho Caldwell rocks at thelr wsst side 21lso show cleavagés and'drag
folds with axial planes dipplag west, the Invorness thrust must bo 1at6f‘.

than tkie Caldwell thrust.
Princoville Underthrﬁst

- The Princeville undor&hrust Separates‘th; rocké'of the Pleésisfﬁllg
grbup from tho#p of the Grenby group. In Arihabaska.ﬁap-araﬁ it hes a
‘nortﬁenst strike, but in Ly;ter map~area it swings move to the eest and
passes 6ut of tﬁe east side about =2ix miles fr;m the southeast cornér.

’ A.gumber of direcct proofs ofvfaulting and of underthrust were ob;
tained; In Arthabaska map-arca the northwesteran side 6} iho Plescisville
mess is intensely bgecciated; so much so that near highwgy #5, in Somercet,
range VIII, lot 21, the breccia has been quarried like gravel. In the
Graﬁby group two bands of red slate were carcfully £§a¢ea, and it wes found
'that ths fauld bovels thenm at a =small anpgle, about fiftoea dagross. In
Somerset township, ramge VIII, let 24, highway 5 crossos a small crosk
wvhere 1t has cut a l1ittlo canyon some fiftoan feet deop. The highway éros;aa
the creek ;xactly on the contact boiween the Granby and Plessisville groups
so that the contact is conéealed b; the cement work of'tho bridge. Up-
strean the Plesslisville rocksc are intensélylcontorted, and some 300 foect
above the bridge & lurge block of Granby quartzitie oécupies the northeast
well of the canyon. - The block 45 some 50 feet long and about 8 fest hipgh;
its upper end and part of its lowor side, where it rests on Plgsaidville
rocks, are visible. The Plessisville rocks both boneath it and at ths
upper end are crushed late small fragments and convertod into a sori of
slaty gouge; over widthe of soverai inches. Obviously this bloek hﬁs baon

- enrried into its present positlion by bdelng thrusi over the Plessisvilla
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for gomo BOO.feet.

At the corner of highway #5, approxinately a mglc gﬁd‘; half ﬁoutb~,
east of Lauriorvilin, & gravael road continuos southeast past a largoe cross'
at the top of the hill, =about a quaitar nile farther soﬁtheastf Under this
cross, ond nmear %4, are snall m#sse% Af ﬁaésive'quﬁrtﬁita surroundad by
| schisfoéa 2nd much crushed rock of tha Piass1§v1l1o g:oﬁp. 4 thin secﬁgoﬁ
of £h§ quéftzite is-idanticnl with thfn.socﬁionq of fha Grauby qua;tzite}
-and fbis, couyléd with fﬁe fact.that no coarse quartzite bas yot boen fouﬁd
An thé Plossinville group, cansod tﬁe wriﬁSr to cogslder_it Granby‘éuértz-

ite brought into iis present position by farlting.
Ch8ne River Thrust

This fault ;B ansuﬁed to be the boundery botwuasen the Granby group in
Atﬁe vast helf of L}ster map=area and the Joly ser;es. Ij is egtirely con~
cealed bensath. the unconsolidated deposits of the Champlain 5eb. ‘Itﬁ po-
sition so fer north suggests that it may be = soction of Logan's line, tho
great fault extending from Lake Chanplaln #o Quebee, -

The favlt enters the ezst. half of Lystor mapearca, probably, =bout
e nilo rorth of tﬁc niddle of theiuantAside, end erosscs the mepeares in w
dirsction rconevhat eeast of northéast. The faet that the folds on the Joly
series have azizl planes dipping southerst about 60 degroes supggoests that

the Fault, 4n this sectlion, is on overihriyst.
‘Minor Faults

The displacement of such greant bloecks of the earth's erusi for dige
tances reasursad in miles must have been acéonpaniod by puch minor fraciure

ingz. The probable Ffaulting slong tho west nildo of ths Tibvbit Hill lava
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bnnd.has alre;dy Eeén_mentioned; and at Mailhiot, 1n~fhe creék'valley South
of the cornsr,'é'fauit is %isible which has‘bréﬁght Suéetsburg slate into
contacu with west Zut on slats on the southeast, a movemﬂnt of the order
of one to two hundrcd feet, Such disflaéemen{s are pfobaily'nuﬁerous,
-but are concealed by drift ard by the fact that most of them are parallel
to the general eriLe of the rocks.,

In 2 few place,; rlean glaciatéu surface$ show'that the rocks have -
been rathcr cloaely sTicnd, with uisplacemento of a few inchas along the

planes of slicing.- The aggregéte amount of such small movenments must have

been grea., but éannot be cbserved on ordinary rougﬁ, eroded surfaces.
Folding.
Oak Hill series.

. The Ozk Hi1l rocks, in siructure, form somewbai more than half an
anticline, The axis of the partial anticline is eprsed; it is tho band
cf Tibbit Fill lava that begins half a nile norih of Ste.Heldne de Chester

.and runs northeast to cross the cast F.B boundary of the map-area four miles |,

—~__—-———--——————‘——"‘

fron tho nortkeast cormer. A1 the south end the band plunges abrupily
southwerd and diseppnprs beneath younger rocks.

Forthwest of the Tibbit HI1l band all the overlying formztions of
the serles appear in turn, thus indicating = general dip tc¢ the nerthwest.
This general dip nmust be.véry low, because, though the formationz are thia,
tlhey outcrop over a distance of about nine niles. At the bottom of the .
synclina the Holbourne limestone appears, end the series breaks off at
the .Invernaess fault,

- On tha southeast side of the Tibbii HI1) band only seraps of the
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On# Hi11 rocks are found; ﬁost:of the series is broken eofi by the-Cald-'l
well thrust, or is covere@lby rocks of tgé'calﬁwdll éroup vhich hava been
thrust over them. iThQ general dip may ais§ Sp stééper} for the width of’
West Sutton slate, ﬁean in Halifax,‘ranga VI, is only haif a mile, whereas
on tﬁa northwes% side 1tbis nearly three ﬁilés.J

T#e léw:genefél dip 1nf§rred frbm rock distrihution cancot bo soon
in the fleld. '&hore teop dips, even ovarturned, are the rule, and nerrow

cénca-shépad anticlines and synclines are nunerous. Obviou°1y the nearly

'tlat-lyingbformations are closeiy crunpled, inmplyling much shortening. For

ﬁuch shprﬁoning.to take place either the fﬁrmation must have been strip=-
thrust over its ofiginal base, or the bzse must have been folded with the
same_iutriéacy.

Both the Caldwoll and fhe Inverness thrusts have affected the struc-

ture of the Oak Hill, but the effect of the la tter has been much ths

. greater., Large sections of the Oak Hill have been given a well develoP

cleavage that strikes N 40° - 50° E, and diPa northwoat at angles of 50‘ to 60°,
Almost invariably, also, the cleavuge displays drag folds indicating upward

and southeastward novenent of overlylng beds. Those siructures zre one

tirely independent of the local folds. Thus in Invernﬁss, renge line IIXI~IV,

lo{ 19, drag folds show upward movement of the norihwest silde, whereas

. the top of the beds indicated by the succession is 4o the southeast,

in a few places it was possible to observe folds sﬁall enough forl
the position of the axial plane to be seen. Thus in Hélifax’ range I;
lot 1ine 23-24 approximately, the axial plaﬁe.of a small syncline dips
65° Wi, Though such occasions are.rare, the fact that both bodding and’

cleavago generally dip northwest indicates that axial planes must also

dip In that direction.




- 45 -

The Caldﬁéll oirarthrust, 1f it covered amnch of the Oalk Hiil,
would of coursc have produced effects precisely the opposile of the
L]
Inverness undertaruat; aand though most of them would provably hava been
oblitorated by the ladtor thrust, come should be propervad. In two ﬁlacas
effecis poriaps due t6 the Culdwell overihrusi were noted. Al S%o.50phia
de Héganti; i bbfdga‘cféases the siresnm on tha road going north, and bew

side it a syacline o? Sweotsburg slates in Gilmen formation some ten to

" fifteen foeti 1n aaplitude is beautifully sxposed. The exizl plane of this

syacline dlpé sontheast, &s if en overlying bad has pessed northwesi over
it; while the claavaga, vbviously formed after the Zold héd formed, dips
about 40° nqrthwast.' | |

Less than hall a mile northoast, wall-bedded Sweeisburg slatss
stri?e northenst with a fairly steep dip. DLooking northeast at 2 wall-
bodded eross soclion, one sees the beds are btent as if drgggéd westwerd
by the movewent of overlyiﬁg strata,

In %the ncrthora pari of Arthgbaeka map«#rea the mep shows a numbdar
of plecos whoaro cloavage,dipé goutheani instood of nértﬁwsst. If is not

loprobable that such cloavagas wore impressed by the Caldwzll everthrust.
"Caldwell Group.

Peddirg in the Csldwell rocks is not coumonly observadlo a§ it hasz
been oblitzrated dy chearing in most ploces, and no beds, axcopt ths lava
flows, are zufficlontly distiactlive to be traced. Tho flows strike,
roughly, about K 20° X, and davs stralpght or.geatly curving courses,

Thus thoy eppsar to Indicate that tho Csldwell in its largor structura
has not beon too preatly deformsd by its ovorihrust inte its prasent

position.

1



-L;,? -

Though +his conclusion appsars éifficult to question, it is direeily
opposed pvy observations madeo on the zedimentary rocks., Unfortunately,

1% is adnitted, the places wherce good bodding has been found are close

to contacts with the Oak Hill, =nd thoss outerops, where friction was un=-

doubtedly imtense, nigat bs expocted to exhidit unusuzl smounts of defore

matioh. Be that az it nmay, the actual observations ehoew ike harder sed-

imantary beds intensely contorted, and thrown into recumbent end nesre

- pecunbent foldﬁ. Thus -tho remnants oquuartéita in Halifex, range III,

lote 14 to'15,.ahow quartzita'1nterstra£1fied with groonish~groy greyvac&a
in beds an inch or two 1n thickmess. For perhaps eight or ten fesi these

bods strike ¥ ¥5° ¥ and ¢ip vertically; they thon swing abrupily ito strike

N 45° & end dip 30° = 40° K¥ for about ihe same loagth. TheSe changes

ars ropoaiod again and agaln, giving a general east-northeast strike,

As slready staﬁsd,-;n anticlinel axis in the Caldwell schiste runs
north-northvest through the west end of Trout laks. On cach side the
schists strike K 4O° to 55° £, but dlp in opposito ddrections. In tho

exial zone itsels the cleavege dips north-northenst at low angles.
Cranby Group.

Little can be said of the siructure of the Granby grouf, as outerops

are 80 scattered. Tho sitrikes ave mainly northeast, following iho rege

~donal trend, and the dips range from near-horizontal to vertlcal., Defore

mation hus agot been exirens. The guartzite pmemders are nessive, wilh
1littlo or no directed toxture, Though the slatc membars hava a gaod siaty
cleavago, they do not soem far removed from siales.. Their cleavoge cur-
faces in most pleces are plane, not drugefolded as ia the Oak Hill and

Caldwall groups.



Plessisville Group.

This group roseables the Granby group in that 1iitle con be sald
of its generel structure. Hentlon has already been mada of the possibly
synclinal siructures, dbut this is hardly bolter than & guess based largely
on ithe discovery of lavas on both edges of the pand. In most places the
bedding can be.Seéh to be highly contoried; and no succession of formations

has baon féund, as in the Oak Hill, to give 2 bhint as to the general struciure.
. Joly Ssries,’

" The qﬁly ceries outcfoys only in pértvof the bod of Henry river,
end at Val Alain ot {the wost bouﬁdary of the napearca., Uherever found
it sfrikes near N 60° E and dips éouthoast at low angles, save for the

sharp folds mentloned in the descripiion of the rocks. 4s no other out=

T~ erops ere available, its broad structure is unknown.

Invorness Series

-

This series underlies but a small part of the map-srsa., At the nid-
dle of the band-the rocks 1lie in folds nbf mu#e thar 200 to 300 feet from
one anticlinal crest to the next. Dips are 1;w near the crests, and on
the limbs average about 45°, No cleavage has developed,

Small remnents of these rocks have beon found in places up to.two
niles, or evon more, from the main body., It 1is likely, therefore, that

1t formerly extended, falrly flat, over a considerable area,
Limesione Conglomerate.

The small outcrops of limostone conglomesrate noar Inverneczs village‘

display no bedding. Cleavage 1s entirely lazcking also,




' GENERAL DISCUS3ION

The Palasozole rocks wasi énd northwasg of'fse région-undéf.congi-
deration are not defornsd; hence they, and tho Pracaﬁbridn“roéﬁﬁ on which
tkey lia, moy be termed the butiress against which %hé deforned rocks of
tﬁe_Easfern Townshié: #ere»thrust.. So 1% 1s'§6nc1ﬁded ihat'tho thgusts
can? froz the soufheasf or Atlantic sidae. Tﬁeré'woﬁlé appear io ha{e becn
soveral guch:mqvements, spaced presumébly afllong‘infe?vals of time,

f ' (I)ITﬁe.fifst noverent of vhich there is record flexed the Lowor
Canmhrian 0ak Rill stfzta 1nto'ﬁorthea§f;$triklng folds, Gulte possivly
this movemant took place soon after the.Loﬁer Cambriaﬁ was depoﬁited.

The Caldwell rocks are folded along parallel aies; suggesiing that they

may have boon deformed by the same forces.

(2) The Caldwell beds, 2fter folding, were bent into a great drag

fold that made them strike leost east-uest through the south end 02
Warwick Eap=arca (s). Probably the sanms prassureé thrust the Caldwell
roeks westward ovér the Oak Hill, Tkis novement =ppears to have %zakon
place in late Canbrian or early 0rd5v1cian'tim9 ( 5)} - |

(3) The 0Qalk 421 rocks, ?einforced by the overfhrust Caldwéllvsheat,
were ggain thrust northwest beneath the Grandy and Pleésisville formations.
This movement could have taken place during elther tho Tneconic or Acadimn
orogery, but zs the Inverngss series and the limaétone conélamerﬁtes near
Irvorness ere but slightly deformsd, the Taconic orogeny Seoms nuch nors
probable.

(4) The Inverness series haz been thrbwn into gestlo folds, #nd.the

linesteno conplomeratos (more oxtensively displayed in St.Sylveétre H2p=arca)

are folded .to abou’t the some exient. This conparatively slight movement

scons to have been due to the Acadian diéturbance.
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(5) Finelly, ip late Pliocene tinme, the Qak Hill and Caldwell rocks
wvere uplifted to form the upland aréa. This éf course wWas a-very gentle
movementd compared with the violent seisnic storms of the éarly Palacozolc,

As the evidence for the latter movenent 1s largaly'physiogfaphic,vi
and the ﬁokament has not bean'mora than a fow hundred faet, 1t might scércelé
ba expocted that the roéks would show much evldence .of i%. Howover, two

]

£mall aiructural féatureg‘wére found that may be connected with 1t, At

V!ctoriaville;‘wheré the bdridge crosses Nicolet river, bedding’in the

Melbourno 1ima$tone étrikes'ﬁ,85° 5 and dips about 30° S, but the whola
rock ic shattered into plates avout an inch thick «nd = foot long. The
ffactﬁre'planqs gtrikeo about ¥ 65 E and dip £5° ST, dut display.drag folds
dndicating uplift of the southeast side. '

In irthabdbaslka iownshié, range VIII, 1ot 3,‘15 exposed = suécession
of rather thick-bodded dolomitic mud rocks identified as Vest Sutton.
Toward the south ond of the exposure the beds dip northwest and are bont
into large drag folds shoﬁing uplift of the northﬁést side. However, both
the bads an@ the near-vérticai cleavage élso display small drag folds tﬁat
indicate some upward movement of the southeast side. Possibly this move-
nent and the fractusing at Victoriavillg may have baen due to-thp Flicceorse

uplift of the upland,

ECONOMIC GEOLOGCY.

Copper,

In Ghestoer township, range line IJ-IIX, approximaioly on lot iino
5-5, copper wae discovered ebout 1504 on what was krown as the Savoloe
Tessler prOSpaéf.‘ Later, in 1912, tho Caﬁ;da Copper -Company was organizod

to devolop i%, and in July of %that yaar n shipment of 2758 pounds nat waight
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vas scnt by Albert Blanchette, Arthabaska, to tge Anoricen Smelting and
Refining Go., 165 Broa=dway, lNew York, According to thoir receipt, the
shipnent containodIBZ per cent of coppor. The copper minsrals included
bornite, chalcocite, znd malachite.

Work fhon appa;ently coased. The doposlt would ;eem to havs been
no more than.an isolated patch of ore. B.T.Deﬁis, who exomined the proper-
ty‘in lg9y2 forbtho'ﬂuebac Departﬁont oflﬂines,.and who had the pits dewatéj

erad. for exéninétion, réborts that he conld find almost no mineralization

in them, and adds, "It was explained that all the ore had been hand coﬁbod

" in ordor to make the shipment of 2758 pounds™,

Wﬁen the writer sawu tho property in 1954, the pits, sald to ba‘abouf
15 feet deep, wore full of water, and 1t was anly after sonme spafch that
& couple of grains of chalcocite, sbout tho size of match heads, wero found
on thse dump. The rock is a rather massive silt rock of the Caldwoll grouy,
darl: graey 1n colour and very fine-grained. It has some directod texture,

but_is nuch more massive than most of the Caldwell rocks. Tho sidas of tho

- plt show a good deal of fracturing, with the fractures filled with borron-

looking quartsz.

 In Halifax_éownship, range VI, lot 8! about 1100 foot southuost of
the rond along range line VI-VII, some excavation was done many yaars‘ago
in scarch of copper. According to our guideé a man more than 70 years of
age, the "mino" was an 0ld working vhon he was 2 boy! supggesting that.the
pits were origlinally dug wvhen copper prices were high in iho 1870'9;
Tho deepest pit 45 said to.havq been sunk for %0 Tfeot, but to the writer

the dumps appeer small for such a depth.
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Tho rock 1s rather intensely shearsd mica‘schist of the” Caldﬁall
group., It appaaru to be mainly sheared quartzitea of varyina dagrnes of
purity, tOgether with ‘some black slate. The schistosity strikes N 30’ E;
snd dips sonth 23t at vary low angles avaraging about 30 dagrees. Ip soms
drag folds tho schist is bent to have northvest strikos and southwest diys '

over di*tances of ‘a fow foet, suggesting ncrthoast movenont of the sonmh-_

east side. Snall quartz velns are numeroua, and in general p_rallel tho

schi touity. Host of thon ara unminerglized.

Fcur pits have beon sunk, anp oximatoly_on tho sirike of the éch;st.

The northornmost dme affords good spocimens of carbonate, chaleopyrito,

and pyrite, uith sone productu of woathorinv such as m~lachita.‘

Sona diamond drillinn was done in 1951 on this proparty, vithou*
finding anything of valuo. The writer hgc no_info:mation as to wharo tho
holes wors drilled. | | '

_In Invernoess toggsﬁip, rango I, soutﬁuest qugrte: of lo% 8,ltﬁo pits
have been sﬁnk noar the boundary of iot 7. The sm#ll siza of the dumpav

suggasts that nelther 1s mors than twenty to thirty feot doop. The rock

frognents in the dunps aro nainly groy Caldwell silt rocks wiih modératoly

good cloavaga and numeroué smpall black crystals of chloritoid, 4togsilar

with reddigh sla tes that look liko typical West SuttOn. It was concludaﬂ
that the pits have been sunk almost directly on the overthruut ~ault that
bgqught tho Qaldwoll over the Oalk Hi;l.‘ Both striLes and dips in tho neighe-
borhood are intensely contorted.

.The‘only coppe£ nineral observed at tgis‘localitj waé malacﬁité,

snall quanititios of which fill Jjoints or imprognzte the schist.
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Iron,

The presdﬁcp of henetite in lot lé, range-il, Chaéter township;.has
‘been‘rGCOgnizéd at loast since 1895. Iﬁ'that yaar #.Obﬁlski first briefly
descriﬁed tho deposit in the Report of the Comnmissioner of Crown Lands¥}
for'lé95.v Accogdlng to him, fhe first discoverles uncoveréd véins ofAheﬁ-
a%ita up to two f;ét vide, in a_doloﬁitic linestone." Thfee aﬁalyses‘of
. thofhéﬁatita gdve its iron content as 56.83) 6%.81, and 69.42 fef cent
'respectivaly._lwork in'later'years has indicated that the gross aﬁdunt.bf
hemstito presenf'iS'Smgll, of the genefal order of So.tpns, and no uofk
hﬁs beon doae on thebproperty for some years, In May, 1954, Strategle
‘Motals, Ltd. madeo a gravimeiric sﬁrfey of the district, buk‘no further
operations wers attempted, |

The hematife.daposits are found within a‘bed.of”the Vhite Brook dolo--
nite, on the rorthwest side of the Tibbit Hil; bénd, Qhera sharp drag folds
" have bont the band. In the plts, which are not more than flve or six feetl
deep, and twenty or thirty feot 10ng,-massive henatite forms vainﬁ‘of nost
irregular, serrated shapo., Tho largest vein_obser}ed was about ten inches
wide. Contacts botween the massive henatite and dolomite are sharp., No .
evidenco of replaéement, such as grddatioual edges, scatterod greins of
ﬁemati£é in the dolomit?, or inclusions of dolomlito in hématite,_were Ob=
served.“The dolomite band hac 2nsexposed width of only somo fiftoon or
tventy feot, and ns the hematite is confimed o %, tho body can be of no
groai size. | .

Ciark has potéd (2 ) the presence of hematito-rich rock in many places
et the contact betwecn White Brook'&olomito;and Was£ Sutton slate; é;d states

that "in some places tho hematito 1s so pure and zbundant that 1t‘h§§ beon

~ worked as an iron oro", Perhaps the body of hematlte under'discuséicn
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had & similar origin,

H.W.lMcGorrigle in 1941 nade an exam;ngtiqn of\this.pr;perty for the
Queﬁoc bepartment of Hines, and his report nay be foﬁnd in'their f;lés. .
Thoe following quotations from his report nay bo of 1nterost.

“Somo 100ss bloc;a of hema tite up to about 16" x 10" X 6" wero scen.
(on Iot 11) about 350 foot south of the fault. contact on tho hill. Wo
other homatita occurroncea, apart from thin seams, were noted on. lot 11.
An old pit, apparently exposinc little or no hematite, was seen in lot 11
- .abdout 200 faet east of the 11no between ;ot° 11 and 12. \Immediately‘west
of this line 1s another old pit v.ee 25 foot 1on 8 feot wide, and 4 to vi
feot deep. The main band of homatite exposed 1n it is a lens thinning to '
north and south and 4 inchos thick on the average ... 4 pochot assoclated
with this lens is up to 10 inches thick. Appthor loens ses Is } foet long
and up to 8 inches thick. Besidos these two lornses, small pockets and
stringors of hematite were soon, partiecularly in the scuthwest cornor of tho
pit, vhere six short feins, onolinch or»léss thick,‘pccur within = width
of tﬁreé foot of édlomite. No other occurfenceé of ﬁgm&ﬁits weré noted
in this, the.main bond of dolomite here. _Thqsl in a length Of about half
s milq;vthere are only two places where henatite was socen.

"The second line of dolomite outcrops, in lot 13, wast of the nmain
band, has a total cxposed length of about 800 faoet. Hemetlte wes noted
in vory sﬁall anount in en oldAPit 200 feot from the south ond of the ox-~
pogures. In enother pit et their south end more hematite is exposed than
at any other piace in the area. This-pit is 30 feet long in =2 N 43° %
dircction, 5 to 8 feet wide, nnq up to 10 foot deap. The best showings
of hematite are at the south end, and in the west wall near the south end .,

This section measures zbout 8 feet by 5 feet deep, or senae 200 cubic faet.
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"Judging from the amount exposed in the walls, the naterisal removed from

-the pit vould haveo ylelded about fiftoen cubic feet of hematite, or less

than 5,000 poundu.. From the quantity oi hematite stacked by the pit, and
iho émgunt raported locally to'have beeq taken Oqt (lﬁ_fons), it is evident
that the velins or ionses were widef 1n‘th§1r ufper parts;'now roneved,
thaﬁvﬁé.now eipospd. Th;s checks with Oba}qki's statenent of velns up to
t?o faef ﬁidé, anp%rénfly in surface eﬁposures. ’ ;

» TrA very littlo hematito in thin,_short stringera was seon in the
continuation of the dolomite band botween the Range I road end Bulstrods

river. . The 5= ame may "bo sald of the doloni to 1n its d*scontinuous eRPOS=

ures north of Bulsirode river. Some prospecting has beon done anong boul- -

‘ders of dolonlte 1nvthe west.bank of the brook betwoen lets 12 and 13 of
. range I, Halifax tp., and & sm2ll quantity of very pure hematite kas beon

found here, BlocLo up to 8" x 6" x | 1ﬁ size were showm to tho writer.

Theso eviuently came from dolomite expoaed not far to the wast of the low

cality where the 1ooso matoriql was found.

"All told, 1% may bo scon that the total ouantity of henetite in
sight along this dolomite band anounis to 50 tons at the nost. It nust
be stated, therofore, that further prospecting along this velt is not

warranted,®
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'Sand and Gravel.,

Several largoe deposits of sand and gravel are found on the ioyland
near the edge of tho upland. Most of then are fpﬁnd between tho soﬁthafﬂ
side of Arthabacka mapearos and Bulsirode river, bui there_ig‘élﬁo a larga
qu#rty in Lyster map-arez twovmiles due souihpéét_of Laufiefviile.v On
ihe remain&er of—fhe lowland gravel deposits éféfcoﬁéa?atively rare, al=
though ono pit‘hds Béén Openéd noar Bourbon crook about a mile énd'a hal?
nofthwoét of Plesnis}iile. 'In.Stanstead'township,\range VI, lot 2, and in
range IV, lbt 25,'red Cranby slétos have been weatherqd.to a ioose grdvéi-
ly rﬁbble, and have been quarricd and used as road material.

On tké upighd, deposits of gravei are mo;tlyISmaii pockets, Larger;
bodies, hoﬁavér, are found on the lowor gfduna close ¥o streans. At
Chester North'éuch 2 deposit close to Bulstrode‘riverlis being ac%ivély
worked  for }6&6 mgterial, and othor deposits, not yé£ gquarried, wore noted
fa#thdt downstroam, At woodsidé thoro are several largs deposité of good
gravel th;t have Boen-quarried'to sonoc extent; and Othoré still untouched

are found along tho north side of Lale William;i
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