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INTROINCTLION

Location

The Chaumonot Region, wapped in tne swaners of 1960 and 1961, covers
an area of approximately 360 square wmiles, and is bounded by latitudes 47° 45 N
and 480 00' N3 and longitudes 72030' W and 73000' W. ‘The region incorporates
the Chausonot township and parts of Papin, Michaux, Borgia, Chasseur ana Lavoie
townships ot the Quebec electoral district; and parts of Cadieux, Adans and
Tourouvre townships of the Laviolette electoral district. The Quebec ~ Robuerval
county boundary delimits the nortihern boundary of the region, altnough one traverse
lhas overlapped into the kecart township in the north-westernmost extremity of the
region. The southern boundary intersects the main La Tuque - La Lievre — Robberval
road at a point 35 miles north of La Tuque (a large pulp and paper processing
town located by co-ordinetec Montreal 140 miles, Quebec City 8% miles north ot the

-

St. lLawrence Hiver, and respective road distances of 195 and 140 milés).
Settlements

Rapiae Blanc, yith a population of a.pproximately 300, is the only town
in tue region, and is located in the %outh—westernmost coruer (A3-C)4 of’ the area
to serve the hydro-electric power projects at tne Rapide Blanc and Trenche dams
nearby. Other population is restricted to seasonal lumber operationg, fishing
Aand hunting expeditions, and transit commercial and tourist traffic on the wain

roads.
Acceys

Access is particularly poor east of the Croche River, and hae prohivited

mapping of the north-easternmost part of tne region (El and F1).

a) koads and trails : West of the Croche River, tne wain La Tuque — lLa

Lievre road unites a system of secondary lfimber roads to give reasonable access
to all bar the northernmost areas. In tue extreue south-west (A3), the paved
road to Rapide blanc links up witn a system of trails to give limited access to

that part of the region.

% Denotes tne localion square on tihe map grid systew, and the position within
the square :- ¢ - central; & - north; S - svuth} & - east; ¥ - west.



East of the {roche River, serviccable rouas are resiricted to the south-

erumost loop (E3-SW) and an old lumber road in the east that is negotiable, with

"difficully, as far as the game camp in P2-8W. ‘Uhe nugin La Tuqué - Bobberval

road skirte tbe southeeastermscst part of the Chaumonot zeglon (F3), bu* has
becn included in the aren mapped for the sake of cowppletion.

Where-lumbering operations have bzen écLive, as in the east-central
partg, and most of tiwc area ueét of the Croche River, a network of winter roads
exicts, These nave often Tacilitated traverzing, where subparallel to the dir-
ection of the traverse leg, but heve proved particularly important for the expos-

ure of cutecrop.

b) Kivers and lakes : Lake shores comno only /ield good outcrop, and the

larger lakes have proved invaluable for local access. | v |
West of the Croche Kiver, iii ¥renche Das (B3-S¢), Lake bouteille (A3-RE)

and lske Chaunondt (C1) have been most useful. East of tLe Croche River,portages
linking lerge and sauall lakes have proved lnvaluable aud are besf indicated on
the nap (E3, b2 ang F3). ¥ort of these counect existing fish and gawe camps, but :
in sowe places, new portages have been cut (e.g.s to lake yingras - F2-SW). '

| Only tiie Trenche River above the dam in Bl-SW aund the Crachbe River
have proved navigable, and the latter has been particularly impqrténﬁ for gaining
access 1o the central and northern regions. Korth of Rapid Chut Bruleé (D2~K),
the Croche River ic only navigable in the cpring flood waters, and.then with |
extreme caution in view of the boulder-strewn river bed. Below the rapids, the

Croche River meanders profusely but it navigable throughoutl the ice-Iree season.

hatural Hesources
13

f1ene are generally limited, anc¢ are restricted to the Tollowing ;-

'a) Hydro-electric power : The Trenche Dau and Rapide Blanc Dam projects

on the St. Maurice River are the only opcratlona and togetner prov1ce approxlmdtely

2 billion kw, h/&r which is feu 1nto the Quebec power line network, mainly for

~use at the La Tuque pulp ané paper pldnt

k) Inmber : Canadian Internaticnal Pulp and Paperihas expldited-large~
tracts of timber in Opening up the westierm region‘(approximgtely 10 years ago), -
and Consolidaled Pulp and Faper began exploiting the eﬁsterniregioh shortly

after, but operatione were overtaken"by the 'spruce bug' affliction wnich devag-

T
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acted mogt of tne eastern regicn leaving a wiidelmcss of deadfall and raspberxy
brambles, - |

The Chaumbnot region does nowever fall within a forest protection area
and is patrolled by fire and gaze wardens. A ewail C.I.P. lumber outfit was
active in a gpruce siane (A2-1C) in the sumeer of 1961, but olhervise activity
is negligible and mainly confined to coaveyjng loge via the St. ﬂéuriée, Trénche,
Croche and Bruleé Rivers Irox operaticns outside the map area.

c) Tourisw : ‘Phere are numerous figh and pame cémps in the area which are
accessible by road, portare and float-plane (Lakee Culotte (Cl-KE) and $ingras
(r2-R¥)), and the region is dangerously active in the lzte fall. Partridge and
rabbit abound, and mooge and deer are present, though seeﬁingly not plentiful;
Pike and whitefish are common in nearly all the water systemus to the detriment
of trout which soem to be confined to iroluted lakes and the wain rivers — esp-

ecially the Croche River aua in puriicular below the respesctive rapids.

PHYSIOGRAPHY

TOQogiapqx _ S

vThe region liec on the couth-cactern pargin of the Laufentian Uplande
an¢ couprizes a gently rolling though locally rugged topography with an average
locel felief in thé order of 250 ft. The land bac a mexigum elevatiqn of 1750 ft.
in the north-east and slopes away genitly to the west and south-west to‘an elevat~

ion of approximately 1000 ft. Several valleys -~ noticeably those of the St.

L

Haurice (A3-SW), Savane {C2), Croche (D1, D2 and D3) and Renard-Gouin (E2 anck3)
Hivers - consiitute major topographic discordances with locally exapgerated
relief, Tairs ig greatest in tge lower reaches of the Croche River where it
reaches values in the order of 800 fi. The Croche River leaves ihe area at an
elevation of 550 ft., the lowest in the region.

Over most of the central and northern paris, there appears to be an B
accordance of sumsits at an elevation of 1250 ~ 1350 fi. which may represent
a forser crosion zurface. A

Glaciél activity, anc egpecially tiie regicnal deposition of moréinic
material apnears tc have subdued the local topograply, but the following lithol-
ogic conﬁrols lizve been observed and are considered as significant ;- ‘

a) Gneisces generally appear to be moderately resistant and form rounded,



rolling uplandv wlth a Tocal reiief of approxlmgteld 25 O big | The wore mafic and/br
-less nigwatized gnelezee tend t0 we athnr out more deeply fo form areas of lower -
~relief and élevation. Wiere uuc 8ﬁ€l$81u-ﬂldmatlt0 banolng ig well neveloPed,
serie° of low ficges-aAd ‘shallow h0110Wu Jhas been devcloPed and tncse are often
orominent ‘cnough to be noticeable on the air photographs, Pree-fall faces are
rare, and 1nva11ably the ¢liffes in the area are controlled by Iracture syatems
rather than couposition weathering effects,

b) Gabbroic rock types, and ecpecially the central gabbro "laccolith! (BE—CNE),
tend to weather readily to fora low-lying arcac with low, gently rolling relief.
Fresh outcrops are rare; and the resioual aoils; where obgerved, are brown to
reddish-broin in colour.

" ¢) The white anorthocite mess (F3-8) ie relativély resista@t and forus a
rounded, hummocky terrain with a local relief of 150 to 200 ft. The fresh, greyish
colour of the rock weatnefs to a consgpicuoue white cuter surface. |

8) The monzonites seeam to have & similar topography and relief with the
exception of the eastern mass (¥F2 and F3), This is very resistant, and the pres—
ence of a good jointl pattern gives rise to a very ruggod, ownno cky iOpography
with & loéal relief of 250 to 300 ft. The fresh rock of most monzoﬁites weabhgrs

to & whitish outer surface gencrally underlaid by a thin casceuade stain.

Drainage . e
‘Phe drainzge of tQG aréa is aominated by the Croche and Trenche Rivers -'v.

iributaries of the St. Maurice River)- which extend et least 60 miles rorth of the .
area. The precent regime seems to be posi-glaciel in origin, and hzz resulted
from active headward erosion, subsurface seepage and scouring to capiure an orig-
inalpre~ and intra-glacial north-eart to soulh-west system by the faster flowing
north -~ =outh rivers. Elbows of capture, niciii rivers, reversed drainage, wind-
&ans ete, aro cvicdent in uhny piaces, and relic featyres of the foruer drainage
pattern, glacial activity and overflow channels are sufficiently clear to delimit
the etages of the final reccesién of glaciation (see hittorical geology ). Paired
terrscesy along the Jower Croche itiver indicatle that the present river has incised
itg floor up to 100 £t. below the level of the last glacial meltwaters’responsible“
for the thick deposit of alluviuvm in the valley. '

In In the south-easiern area, the river sysltews are tributary to the Boston-

nais River and hzve becn extensively deranged by glaciel deposits (especially in



the Couin River valley -~ t?) to {orm a.complex»qystem.

Apart from thic area, the overall dralnabu systems are sub-dendritié"
in nature ana sulficiently well developed to show local modification by the
underlying geelogy. ‘ ' ,

a) Cneisses suppobt a sdb—dendritic.to sub-rectangular pattern, the latter
being controlled mainly by gneissic-miguatite bandlng and local jointing. The
pattern is medlum to fine, with a drainage density of approximately 11 miles per
squsTe mile.

b) Intrusives generally show an irrepular to sub—dehdritic pattern with the
local deveIOpment of pincer patterns'— especially in tue eastern mohzonite masgs.
Drainage density rangee from medium-coarse (7 miles/sq. mile)in the monzonites
to very coarse (3.3 miles/sq. mile) in the gabbro laccolith, theugh the latter

value ey be dependant on the overburden of till in thics area.

GENERAL GEOLOGY

The consolidated rocks of the région are predominantly Precaubrian in
age and cowmprise an altered and dynamothermally migmatiz zed complex that hag been
intruded at different tiuwes by a variety of igncous rocks, the dominant dibfite
and mongonite~granite coamplexes seeming to bave been emplaced.during'the maiﬁ_
orogeny oi the region. |

The gneizses consist essentlally of quartzo-ielspathlc varieties, minor
gones of hornblende-rich types and scaltered bandsg, often ln-broadvzones, of
quartrzite ané impure qugrtzité (ofien containing garnet and sillimanite) and
acphibolite ihat ave usually only traceable over shdrt.disfances; In two places,
vands of amphiboliticlrock seem to have a relic igneous texture and ha#e bécn
clAPSifiéd.as meta-gabbros, The gneisées have béen injeéted extensively by .
bands, veins, lenses and dykes of white and later pink quart :o-felgpathic mig~
matltlc.materlal that 1srcommonly 1nt1mately assoc1ateo with plastic deformation
of the gneisses. A |

The dioritevconplex comprises tw méin rock tjbés ¢ a coarse-grained
foliated/linc ated to massive varicty and a related hybrid form that is 1nter-

mlxed Wlth, and often gradatlonal to the enc1051ng gnelsves.‘ The coarse—gralned"

variety, witn aggregates of homblende causing the foliation and giving the?réck  )

a spotty appearance, occurs as irregular masses along the gouthern side of the  '
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gabbro laccolith (B2) aund spanning tic Croche River (D2). The former i quartzose
and corregponds more to a gxanodiorite-in-qompépit;on.- The nybrid diorites usually
form transiticn zdﬂés'separating_the diorite magses from the gneigces, but they
also occur as discontinuous bande which are often concent rated in irregular zones
concordant wity the regional struciure, and ﬁ:&eeable for extensive distances.
the hybrid dioritéa.and adjacent fmeisses arQVcommdnly\discqloured green, dﬁe‘to.
the,loéal fomation of a high-grade granulité hétamorphicrfécigs that is character-
ized by tne precence of pyrozene. ‘ ‘ ‘ '
‘-The mbnzonite compiexAincorporatés genetically reiated rbck'types'rﬁnging
fron quartz-poor pink and minor green varietiés to pink granites;,.Three distinct maeseé»s
have ‘been recognised in the region. The eouth-weslern mass'(AB'andBS)'is mainly a -
quartz-poox pink variety with & ceniral porphyritic/hugén core and a marginal .
nixed zone containidg gneiss relice. The intrusion is surrounded by a broad zone
of green-coloured gneisses (graunulites) which £$llow7the,regiona1 structural trend
to the north‘simulating'an extension of the mbnzonifé‘ﬁacs. The eastern aonzonite
(F2 and F3) is predominantly quartz-rich, coarse-grained to porphyritic and weakly
foliated throughout. It containg minor,'irregular zonee of 6lder, Quartz-poor,

green monzonite with both gradational aud intrucive contacis, and a patch of younger

fine—grained meterial just south of Lake {ingras (F2)., The mass represents a

multiple inilrusion and is rimmed in contact with the gneisses by a none of .mixed,

hybrid rocks rich in gneissiec relice. The adjacenl gneisses have been intensively

- contorted and plasticaily deformed, but show ncgiiéible green‘alteration. The

north-westernmost mass (Al-N) comprises a zone of green, weakly hybrid wongonite - -
intruded on its couthern side by a mass of cosarse-grained ping granite which secas ‘
to .have been emplaced in the nose of & broad fold. The grarite consisis of a porph;
yritic coré fringed in con%act with the gueisses by a transition hybrid zone
genérally containing gneiscic relics. Siwiler relations have been ohserved in the

dylke-like body further south (Al-SW). The enclosing gneisses have been discoloured

'gféen*adjacent to the wonzonite, but appear unaltered by the intrusion of the pink

granite,

The large ancrihosite mass in the southeasternmost section (F3) is con-
spicuously white and uniform in appéarence, and scems to be younger than the
I P y )

nonzonite complex - probably representing a waning stege in the orogeny responsible

- Tor the ultra-metamorphic dcfozmation.of the area.

. The gabbro complex seems to bave been intruded at a later date and mosi



likely accozﬁéniod'the broad, gontle, opea folding indicaLcd by the emplacément

of the laccolith body. Gabbrole rocks are eonfined i ihe laccclith and iﬁs eastern
extension acrogcs the Savene River velley tault, and io the dyke~like body (B3 -
possibly a feeder) exiending norlhwards from the Trenciic Dam wall. The laccolith

weews 10 be & saucer-chiapsd body marksd by central concentric structures (also

“evident or the air phozogzap.s) and warginal baszl ronk* of & nore basic, mafic-~

rich cozpesition. 'The gabkbroic rocks are all relatively unaltered, massive to
ﬁeakly‘féligted and coarse-grained with dark érey-greén plagicclase felséar as
the dominant mineral, and PYTOXENE, olivine and hornblande plus secondary biotite
as the wein walic:winerals. At the Trenche Pam wall, the gsvbro grades through
an intermixed zone {0 a gabbroic anorthosite consisting predouinanily of very
coarse-grained green plagioclase felspar c:ystals.

The nucerous wedium Yo fine-grained diapase plugs (C1-NW and C3-S¥) and
dykes (Al-¥, Bl, D2-IW, E2-W, F2 andf3) in tne area are sost likely genetically

related to lhe larger gabbroic bodies.

‘Folding is represented by two aain forus, as expressed by gneissosity,

lithology and sometiues conflxmatory evidence on the air photographs. Tight to

. open foldlng, overfolding and axial warping of bLoth syn- and antiforus in 1ndlcated

in several places (43, B2, C1, D1, D3 and E3) and most likely represents deforu-

ation during the main oroseny of the region. Subsequent gentle, open folding is

" only indicated directly by the laccclith body (B2) and confining open synform

which, in the wegt, appcare to represent a refolded synfory structure.

‘ Faultingiis douinated by a major nofth—east -~ poeuth-weat trend with an
appareht right-hand strike separation, and & minor north - south io north-west -

south~east trend. Where observed in the field, fault zones are. highly fractured

and comaonly injected by reddishi quartzuo-felspathic material which has caused

local pink metasomatien. 'The larger faults do not outcrop, bul are amarked by
valley linears such as the Savane {C2), p0531b1y Fraubolce Lbl), petit Croche (L2)

and Croche River valleye.

During Peistocene glaciation, an ice-cap wost likely covered the area
and deposited Lue thin regional vlaenkel of loamy till. Recession of the ice-cap
to iransection then valley glaciers deposited valley moraines and eslers, and the
final delu re of melt-watere laid down thick deposits of alluvium in the main

valleys.
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Lithology
The litholugy has been interpreted frow wineralogical characteristics
of the rocks and correlated by viructural trends and topographic exprescion

where discernable from beotn field and air-photograph obcervations.

‘Grenville-type' (Para) Gneisses and Mismatites :

Tnese constitute the oldest and wost widespread rock types in the area,
and have been extensively injected Ly guartzo-ielspatuic waterial tec conetitute
an ultramctamorphic, wignatized complex, Grneissic siructures are generslly pre-
ywerved and are coumonly empliasised by sub-parallel bands of awphibolite and/or
quartzo~-felspathic injection waterial. Tnere are wany zones and areas however,
where the gneisces have been plastically deforied witih the partial, or couwplete,
deforumation of the original gneisvic structures. In such areas, auphibolite
bands have comsonly been disrupted to form bouding, lenses and irregular wasses,

On the scale of 1 inch = 1/2 mile, aud witii the traverse mgthod used,
it has only been poscible to generalice the regionzl geology and celect the
moot doaninant features observed and mapped for practical interpreiation. For
exazmple, in Al-SW, continoous oulcrop over a 1/4 wmile section of road shows seven
distinct coapositional and/or structursl units. Plastically deforuwed biotite
quartzo-felspathic gneisces predominate however, nence the final classification.

The distinction between uniforw and iiixed gneisszes has proved wisleading
and given rise to a meauningless conglomeration of patclies which seem to reflect
the sporadic nature of outcrop ratner than the unaerlying geology. The wost useful
bazic distinction has been found to te tne couposition of the gneiszes, and tue
bulk of the gneisses can be subdivided into two wmajor quartzo-{clspathic types -
a mafic-poor biotiile gneiss and a aafic-rich horablende variety. A delimiting
value of 30 % wafics seeas to coincide with a natural difference vetween tne
grnelcces and showes up the repional tresnds more clearly tunan more wafic subdivis-
ions.

Hany of the features observed are similar to ihose mapped and analysed
by J. Guy-bray in the La Lievre area, 1% miles on sirike to tihe north, and the
reacer is ref'erred to hic Ph.D. thegis, "Pelrology of the La Lievie area" 1462,
for comparicons and contrasts between ihe two areac.

On a basis of mineral composition mainly, the following gneisses Lave

been recogaised.
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Fiotite guartzo-felspathic gmeisgses : These constitute the main rock-type

underlying the area, and fange from well-banded, mediws/fine-grained varieties
to non-descript, highly contorted and migmatised types - sometimes even within
a few yaerds of each other. Compositien gueissic banding, often accompanied by
conformable, weak foliation, can be observed in wost occurrences, but it is dev-
elpped to a varying degree. This banding is conspicuous in indicating the con-
tortion of the gueicses, and its 'injection' into ithe adjacent awphibolite rocke.
In most outcrops, the gneisses are interlayerec witnh distinct narrow banuds of
anphibolite or horablende-rich rock-types that secea to reprecent priwary litho-
logic banoing rather than a concentration of mafics due to a loss of quarizo-
felspathic material by differential melting. |
Quartzo~felepathic biotite gneisses consisgl wainly of lignt-grey socic
plagioclase felspar withh 30 to 50 % quartz and winor mafics, preaominanily biotite.
Grain-size rauges from mediwa/fine textures of tue less deforwed varieties to
coarse-grained, often porphyritic, textures in the leavily migmatised and con-
torted gneisces. Pink injeciion material cowmwonly gives rice to metasowatic
effects in the adjacent gneisces with the developnent of alkali-felgpar and

microperthites, often as porpnyroblaste.

Hornblende gquarbgo-felcpathic gneisses : Several zones and sporadic out-

crops are dominated by quartzofelspathic gneissee noticeably rich in mafics

(30 to 60 %) with hornblende as the predowinaut ferro-sagnesian wineral. Quartiz
generally constitutes up to 20 % of the rock, aud the rest is made up of sodic
plagioclase felspar. In comparison with tie biotite quartzo-felapatiic gneisces,
composition bandiug ig less significart, owing to tie iendencyfor the wafic minerals
to forum aggregates, but foliation, resulting frowm the preferential orientation of
these minerals is more concpicuous. Grainsize is more uniforns and fine to mediua
gfained, but in zones of abundant quartzo-felspathic injecticn, porphyroblasts of
alkali-felspar are often developed in the gneisses.

Some zoues of hornblende quartzo-felspathic gneisses, such ag thoge in
the south-western (A3 aud B3), central (A2, Bl and B2), north-eastera (D1) aud
south-eastern (£3) regions are traceable over considerable aistances and commonly
contain numerous large amphibolite bands, They are isportant in‘emphasisinb tne
regional structure but tend to be very irregular in cutline, pinching and swelling
and petering out coupletely (B2-51), or else nergings with zones containing an

intermixing of mafic-rich and mafic-poor gneicses {(C1-3). The mafic-rich gnelss
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zones are usually fringed witn interwixed gneissic zones, as described above,

but these rels tions are not sufficienily continuous or distinet enough to be

designated as a separate unit, even though they were mapped as such in the field.
In detail, the hornblende quartzo-felspalhic gneicses are probably

wore abundant than indicated on tne wap, but they do not show owing .to tie nature

af the classification, the relative paucity of outcrop ana the teudency of these

¢neisces to weather more readily than ithe wafic-poor varicties.

Amphibolites : Tuese rocks are scattered throughout the'area, genglally as
individual, ciscontinucus gegments or bands that are noticeably concentrated in
soe hornblende quartzo—felspathic gileliss Zones (e.g. B3-E). Only the larger
bodies or zones (gaherally greater than 20 ft. thick) have been mapped as separate
units - as distinct from the thinner bancs and lenzes interlayereda with the quartzo-
felspathic gneisees.

phibolites are usually fine to wedium-grained, uniforw anc very dense

in appearance and coaprise greater than 70 % mafics with hornbleace as iike predom-
inant mineral. BRiotite is generally only of winor iaportance and pyroxene anag
garnet occur sporadically. Foliation ic ucuelly woderately developed, but cowpoe-
ition bLanding i rare.

Most amphibolites ceem to have acted as resistant units aetanorpnically
and are cosuonly intruded by quartzo-telcpathic waterial and even mobilised
quartzo-felspathic gneisses. Snaller lenses and wasses of awphibolite are often

contained in 'swirls' of placstically defonsed gneisses.

Quartzites and iwpure quartziteg : spure quartzites are scattered through-

out the area auc range froa a few fect to a nunured feet or wore in thickness.
Phey usvally forwm recgistant ridges and ofbten occur in zones intercedded with
quartzo-felspathic greisces., 1n such cases, they are not readily dietinguished
from the gquartz-rich gneisses.

Quartz uzually cowpriszs 50 to 7% % of ihe rock with white to pinkish
felepar, biotite and oécasionally zarnel and sillimanite ag the winor minerales.
The rocks frequently show good foliatior and coipcsition banding with Telspar
and biotite forming mixed and/or distiuct bands gererally ouly a few inches thicl.

The inpure quartziles serve a.e zonal marker lisrizons in several places,
but can only be traced as seewingly continuous bodies in the south-west (A3 -

where they foru a topographic high readily vicible on itne air photograpn), in
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the central regiocn (B2 and B3 -~ where tne wmain body werges into a zone containing
[ I8

individual quartzite noerizons), and in the north-caciern area (1), It is in the

central zone (BZ) thzt tie only pure quartzites occur. These rocks are very
wniform and coaposed of milky-white quartz with scattered crystals and aggregates
of pink felspar and biotite which rarely exceed 10 % of the rock.

In mavy placee, and ecpeciclly in the plastically deformed arcas, quartz
appears to have been melted oul and intruded into lhe gneicses as quartz veians,

leuses and narrow dykes.

Calcareous rocke : These are restricted wainly to scattered blobs, streaks

and lenses in the quartzolelcpatuic gneisses. The rocks are conspicuous in
appearance and weathering and consist wainly of coarse-grained calcite and dark-
green pyroxene, the latter often forming cryctals au inch or wore in length.
(martz is usually winor in abundance and scapolite lmns been observed in soue
occurrences. The rocks woct likely represent wobiliced highly metamorphosed
limestones, and are undoubtedly wore abundant than indicated on the map, but

rarely outcrop in ¥iew of their susceptibility to waathering processes.

On the east baiks of the nortihernwost part of the Croche river, and
extending northwards out of the region, is a band of grey limestone approxim-
ately 50 ft. thick. The rock is relatively soft and uniform, and contaius
scattered pebbles and aggregates of dark grey quartzitic material up to 1/2
inch meﬁn diameter. The genetic relationships of the liwestone are probleaatic
because, although it seeus to be a much younger fofmation, the limecztone dips
to the east under ..igmatized quartzo-felspathic gneisses. Tne limestone may
be part of a tight infold, but classification has been omuitted for the tiae

being pending further inforse tion.

Qrigszin of the gueisges :

The extreme ultra-metaworphic altleration and destruction of criginal
features only enable s speculation on the problem., The preponderance of quartzo-
felspathic gneisses with sodic plagioclasc felepar as the douinant wineral
sugzests a thick depcsit of greywacke or sandy shale iutercallated wilh limy
shalee and occasional sandctone horizens which give risete anphibslites and
imphre quartzites respectively. The hernblende quarizo-felspathic gneiss wost
likely represents limy chale, but volcanic flows caunot be wverlooked as a

poscible parental material. It must be ezphasised tiat the relative abundance
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of horublerde quartzo-felipatbic gneicses, atpribelites and especially caleareous
rocks, as represented on ithe map, has undoubiedly been curtailed by tue tendency
of these rocks to wealher very reaally anu therefore rezain burieé beneatilh the
flacial cverburder.

A probable origin for the guecieses thercefore invelves deposition in a
geogynclinal envirommeni, and preferably in or near the imiogeosynclinal region
as indicated by the abundance of quartio-felspathic gneisses, and the liberal

dictribution of impure quartcites.

Mimuatite injection materisl :

Two varieties of injection material, distinct and persistent euough to
be clagsified as =separate units, have been recognirced in the area.

White injection waterial : This is widespread in nearly all the sneisses
P &

and occurs wainly as fine to mediuva-grained, intimately related veinlets, lenses,
bands and blobs, but als=o as coarse-grained, pegwatitic injections which often

Lave discordant contacts. White sodic felspar and quartz are the dominant minerals
with biotite and occasionally hornblende generally £ orwing very aminor constituents.
The courion occurrence of ductless, ill-defined lenses, low—pressufe boudinage
concenirations and general intimate relations with the gneisses leads the autlior

to believe that the injected material has been derived locally, or from adjacent
gneisses, by syntectic processes. Efforts to trace progressive syntexis in the
field have yielded inconclusive results, owing wainly to the paucity of outcerop
with respect to the COmplex nature of the geology.

Pink injection material : This ranges frow intimately related, mediwu/fine-

grained bands and lenses to coarse-grained pegzatilic varieties with the latter
tending o predowminate, cowmonly as discordant injections,  Pink alkali-felspars,
microperthites and quariz arce the predominant minerals, and wafics are conspic-
uously absent. Field evidence chows tuat thie waterial is both conteaporanecus
and younger than the wiile injection material - mixed pink and white felepar
bearing veine occur in wany outcrops and froquently pink, pegmetitic material has
been observed to intrude up the centre of white veine or else .to disrupt thea,
but rarely vice versa. MKetasomatic effects cowmmonly accogpany these injections

causing a pink discolo.ration of the felspars in the gneiss and the formation of

pink felepar porphyroblasie up to a foot or more from the vein. 1In heavily injected

gueisses, and cspecially plastically deformed varieties, this may lead to extensive

netagomatiam or granitisation.
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Analycis of tne diatzibu@ion of pink injection saterial shows that it
is 'conspicuously associated with 5he tiotite quartzo-felspathic gneisses rather
than the herablende-rich varieties -~ even in the sane outcerop. This geems to
favour a close three-~dimensional genetic relationship with respect to ihe origin
of the pink injection matcrial in contrast to Guy-Bray's thesis that the material

has becn injected entirely f{rom velow.

Green alteration (granulites) :

Over large areas, the felspar of the gneisses is green in colcur and
weathers with a brownish stain. The discolouration varies in intensity and is
difficult to determine accurately in the limiting cases. Guy-Bray's evidence
favouring thé correlation of the green colouring with the granulite facies and
the precence of pyroxene ceewegppiicable lo the region, anc the following points
are significant.

Where mafic-poor aand mafic-rich quarizo-felspathic gneisces are inter-
mixed, the latter frequently chow greater discolouration. The nmafic-poor
varieties may cven be altogether unaffected, and this preferential alteration
nost likely rellects primary compositional diff'erences between the two gneisses.

Green alteration is commonly asscciated with rocks of, and adjacent to,
the diorite complex varieties.

Green alteration is very stroug adjacent to the quartz-poor (dry) green
and pink monzonite masses (Al and A3) and the white granulated anorthosite (F3),
but ie lacking in the gneisses adjacent to the quartz-rich pink monzonite(F2 & F3)
and pink grarite (Al), despite extreiec plastic deformation near the forumer. 'fne
presence of vclatiles, wainly water, seeas to be proaminant in rsuppressing tlie
fonmmation of pyroxene in the granulite facies.

Extreme contortion and plastic deformation doee not ceem o be a control-
ling factor of green discolouraticn, but this again way be dependent on a high

concentration of volatiles ratber than a high grade of melamorphism,

The regional reiationships of the wetamorphic facies reveal classes
similar to those of the La Lievre region with high amphibolite facies and/or the
nornblende sub-tacies of ithe granulite facies douwinant., The occurrcuce of tihe
pyroxene granulite sub-facies bowever, docs not seew to be countrolled by the
wongonite msasses, as suggested by Guy-Bray, but ratuer by a variety of conditions.

Granulites occur in both suall patches and bauds and large, structurally-controlled
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zones where they seew to be associated with rocks of the dicrite complex. These
areags very liﬁely represent former 'hot' or/ané 'dry' spots in the ultra-metamor-
phic complex.

Granulites also occur as metamorphic aurecles around the 'dry' intrusives
(green and pink guartz—poor monzonites (Al aud A3), and the white anorthosite (F3)),
and the great widih of the alteration zone suggeste the emplacement of these
intrusives during and/or suortly after ultrametamorphisa, while the region was
still hot. A very narrow zone of green alteration occurs in the gneisses adjacent
to the younger gabbro dyke (B3), and alsc warginal to the laccolith (B2), though
in the latter case, ihe alteration scems to merge with a 'pre-exiscting' granulite

zone,

Plastic deforination :

Contortion and plastic defonnatlion of the gueisces occurs as bands,
patches and zones of variable extent, ranging from only a few yards in width
(Al - road) to arcas covering several aguare wiles (Bl and F2). The degree and
extent of deformtion often varies within the same oubcrop, so only those showing
prominent effects have been plotted on the wap. The defarumation commonly reflects
flow siructures which signify a low cohesivity of rocks in tlese arcac. The largest
and bect developed areas occur in Bl andF2 with the latter sceming to have forued
during the emplacenent of the adjacent mouzonite mass, Plastically deforued
areas are often, but not characteristically, associated wilh rocks of the diorite
complex.

Tiie cause of plastic deforwction, wheiher dynamothnermal, dependent on
pricary litnclogy or relaled to migmatite/intrusivc activily, ic¢ uncertain, but

very likely involves a combination of processes.

Inlrusive Rocks

Intrusives may generally be regarded as belonging to either those pre-
ceeding or accompanying the orogeny responsible for ultrametamorphisa (weta-gabbro,
dicrite and monzonite complexes, and white anorthosite ), or else to subsequent

cnes such ac the gabbroic-anorthosite complex and scatiered dykes, plugs and sills.

Meta~-sabbro

Only two omall occurretces heve been recognised (B3- aad EZ-SW) and both

seea to be dyke-like bodies disrupting the adjacent gneissic structure. Maficsy,
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t
(dominantly hornblende with minor pyroxene and biotile) ccuprise 60 % or more of

the rock and plagioclase felspar plus alteration products completes the balance.
The rocke are generally very altcred but retain relic igneous vextures.

Undcubtedly many of the bodies wapped as amphibolites could be intrusive
in origin, but without further evidence, it is unjustifiable to differentiate

between them.

(Meta)-diorite complex :

These rocks are very widespread in trie area as bands, gzones and masses,

and two genetically related types have been recognised.

Foliated diorites : Irregular-shaped wmasses of diorite occur in the ceatral

part of the region, spanning the Croche River {p2) and rimming the south-western
margin of the central gabbro laccolith (B2). The rocks are characteristically
uniform and medium~ to fine-grained and consist mainiy of white sodic plagioclase
felopar with varying amounts of quariz and mafics which individually rarely exceed
25 % of the rock. The mafic minerals, cowprising wainly hornblende with minor
secondary biotile, invariably formu oriented aggregates which give the rock a
superficial, very coarse-grained, crudely foliated/lineated, speckled appearance.
Quartz varies frow negligible amounts, as iu the Croche River wasses, tu approxiwe-
ately 25 % in parts of the mass fringing tne gabbru laccolith, This latier mass,
unlike the Croche River masses, lacks a greenish colouring of tne felspars, and
represents a granouiorite rather than a diorite. Furthemore, its wargines scex
to be Letter defined and devoid of the hybrid gueissic zone cowson to other diorite

Lasses.

Oybrid diorite : ‘'his rock type occurs as a transition zZone between most

foliated diorites and the enclosing gneisses, and also as widespread irregular
zones and discontinuous patches in the gneisses. It covers z variety ol composit-
ions and forums raenging from interlayered dioritous and gneisses (COmplex wultiple
intrusions) to gneissic, banded diorites. In wany of ihe intermedinte foras, it
is often difficult to distinguish belween the diorites and gneisses. A4 green
colouration commonly accompaiies these zones but is not characterigtic.

In the nap region, these zones are traceabie over considerable distances
and generally seem to conforu with, and emphasise, ithe regional structure, thoush

local discontinuities, pinching and swelling are comaon,
s P &



- 17 -

Monzonite - grauite complex

CGreen and pink quartz..poor mongzonites, pink quertz-rich varicties and
pink granites appear to be related in tnree wmain maszes as an . igneous unit coui-

prising multiple intrusione.

The mongzonites are all similar in composition, aud consist wainly of
perthitic feldspar with variable, though generally minor, awounts of glkali- and
plagioclase-felspar in the quartz-rich and quartz-poor wongzonites respectively.
Mafics coumprise up to 40 % of the rock and are noticeably wore abundant in the
quartz-poor varieties., Horublende, though often secondary, is common to all
wonzonites and is generally the most abundant mafic mineral, It is geierally
agsociated with green pyroxene in the quarlz-poor, and ecpecially green, varieties
and with biotite in the gquartz-rich monzonites. . )

The felspars are wostly coarse-grained and commonly contain phenocrysts
up to 2 inches long. In the eastern mass, tihe phenocrysis are counspicuously
euhiedral and zoned witn more calcic plagioclase cores. The mafics liowever, are
usually wedium to coarse-grained and well distributed in the ground-mass where
they impart a crude foliation to the rock.

The monzonites usually weather with a very white, powdery ouler surface

that is invariably underlain by a thin cascenace stain.

The mongonites are undoubtedly comparable with the charnockite rocks
mapped and described in other regions. The classification, which is dependent
on the ratio of alkali- to plagioclase-felspar, ic complicated by the dominance
of perthites in these rocks, and the consequent difficulties of assessing the true
felspar ratios. In view of the prescnce of ffee alkali and/or plagioclase felspar
in some varieties, and the genetic relationship of the wmonzonite to the diorites

and granites, the author favours the terw wonzonite,.

¢
Each of the monzonite masses nags individual field characteristics, and

therefore will be treated separately,

South-west monzonitie masses (A3 and B3) : The main wsss is a quartz—poor

pink monzonite which is dominantly massive and coarse-grained, aund contains a
porphyritic core that shows well-developed augen structures in its western limits.
The wass is rimwed by a foliated to gneissic hybrid zone containing abundant gneiss

relics. East of the Lake Bouteille Tault zone, the hybrid zone is extensively



' developed around two emall wassive cores and seems to give the closest correlation

between the monzonite and diorite as being geretically related intrusives. Pyroxene
seems to have beena primary mineral in the wonzonite, and the surrounding gneisses
are strongly discoloured green (granulites). One esmall zone of green wongzonite

has been observed in the porphyritic core, but the relationships are indistinct.

Eastern wcnzonite masses (F2 aad F35) : This is the largest and best exposed

wasg, aone it is predouminantly a quartz-rich pink variety. [t coutains several
zones of green quartz-pcor monzonite, and nas been intruded by younger diabase
aykes ana pegmatites. The contact between the pink and green monzonites is'grad~
ational in places (F2-S - on the road) bui intrusive in others (where the road
crosses 47050'N) with the pink variety intruding into the green monzonite.
Reverse relationghips have not been observed thus iwplying that the green variety
constitutes an initial intrusion.

Just south of Lake {ingras there is a large area of noticeably finer—
grained pink monzonite (not marked ou the map) trnat veews to consiuitute a
ceparate but related intrusion. Apart frow this area, the monzghite is coarse-
grained throughout and widely characterised Ly scaitered zoned felspar crystals
with more calcic cores. Mafic minerals (precominantly hornblendc) are generally
fairly evenly distributed throughoul ithe mass ac single crystals or ageregates
ané they commonly iwpart a crude foliation/lineation tc the monzonite. The lineat-
ioqhan a remarkably constant plunge to the south-east at 10 to 400 and appears to be
secondary in.origin. One emall area jgust east of the road junction (¥2-53)

reveals a lineation trend cutting across, and distorting (by winute shear-flowage)
an inclusion of fine-grained material. Inclusions or swall irregular lenses and
patches of {ine-grained, generally more nxfic, material occur in places near the
contact with the green wonzonite. In other places, swall veinlets and narrow
patches of fine-grained pinkish material occur in the monzonite, but these are
wonzZouite
most likely related to the younger intrusive of fine-grained pirk. just south of
Lake Qingras.

In sowe places, often in the centre of the wongoniie mass, strong fol-
iation and even gneiseic banding is developed and these seem to represent zones
of shearing forwed during the euplacemenl of the wass.

The only contact cbserved wiih the gneisses is represented Ly a zone
10 {t. or wore in width comprising complexely intermixed gne;§ses, fneissic

inclusions and fine to coarse-grained monzonites, all of which have beea abundantly
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injected by pink quartzo-felspathic waterial similar té that of the migmatites.
Tuz large adjacent area of gueisses (F2-W) is cowplexly contorted and plastically
deformed, and veins and dykés of mongonite are precent up to 1/2 uile away from
the wain mzss. |

The monzouite mass as a whole seews o consbtitute a multiple intrusion
involving at leasl three different rock types - green quartz-poor wonzonite, pink
quartz-rich monzonite and a fine-grained pink variety which moct likely represents

the youngest of these intrusione.

liorth-west wonzonite — granite wmasses {Al) : This complex consists of two

main rock typesiu a green monzonite and a pink granite,

The s reen monzonite‘extends to the north off the wap area aud is ecssent-
ially a gquartz-poor, hybrid variety with wascive to gieissic textures. It is
mainb*medium-gfained and lacks the porphyritic structures of the otuer wonzonites.
Iu the central area, it is interaixed witu a variety ol rocks, including gneisses
anu diorites, but field relatiunships are ill-defined.

Ihe green wenzonite has been intruded by uwisercus pink granite dykes
ana veins which seem bto Le related to the large intrusion of pink granmite on the
southein side of ihe green monsonite. The relationships and outline of the granite
suggest that it might have been intruded into the nose of a large fuld. The
graniie coaprises a central massive and coarse-grained 1o porphyritic wsass in .
which pink alkali-felspar (orthoclase plus minor wnicrocline) aﬁd perthites are
the dominant minerals. Quariz constitutes up to 30 % of the rock, but mafics -
predominantly Liotite — are wuch rarer and rarely exceed 15 %. ‘The central mass
is geparated from the gneisses by a zone in which the granite is foliated to
gueivsic and commonly intermixed with gneiss inclusions and bands. This zone
is widest on the western side. Similar zones are lacking along, the contact of
the granite and monzonite. Dykes and veins of a cemposition similar to the
granite in composition intrude the adjacent gneisses and rocks upto a mile from
the main mass, but do not seem to be related to any green alteraticn in the rocks.

The granite dyke~like body to the couth of the above mass secus to be
genetically related tc the Pink granite. It is richer in hornblende though, and
the felspars are generally light pink to white in colour. An aureole of greenish

altered gneisses (granulites) fringes the intrusion and seews 1o be related to it.

It should be noted that there is no direct evidence for correlating the
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granité'with the monzonite complex, apart froa its location, but this is in
accordance with Guy-Eray's observations. The possibility of dating the granite
as post-gabbro, and therefore genetically related ito the nuserous granite dykes

in the region is feasible, but dependent on further inforustion.

White anorthosite :

The large, very uniform mass of white anorthosite occupying the south-
easternmost corner of the region (F3) is well exposed, and consists almost solely
of white to light-grey felspar of a labradoritic cowposition. Towards the margins
apparent assimilation of the country rocks has resulted in the formation of
hornblende-rich bands, lenses and aggregates which are well exposed in the
anorthosite dyke region on the La Tuque - Robberval road. Two saall outcrops
of anorthosite in the monzonite seem to represent a dyke, but contact relatiouns
are indistinct, and the bodies may in reality be inclueions in the wmonzonite.
Inclusions elsewhere, however, are conspicuous by their absence, but anorthosite
dykes have been observed to intrude the gueisses in iwo places - on the La Tuque -
Robberval highway, and on the eastern shores of Lake Chasgeur.

The age of the anorthosite is questionable, but the writer feels tuat
it is genetically related to the diorite and monzonite complexes and has been
intruded, wost probably, as a crystal mush in the waning stages of orogenesis.

The writer further favours the idea that the monzonite and anorthosite umay have
been derived from the same granodioritic magma by fractional crystallization and
crystal settling. A dioritic - granodioritic nagwa is most likely to result froam
the palingenesis of quartzo-felspathic sediments/gneisses, and rocks of the diorite
complex might well represent such a magma. In such a silica welt, it is highly
probable that early formed plagioclase~felspar cryétals would tend to settle and
thus provide an ideal crystal mueh that could be squeezed out subsequently.

These ideas are mainly speculative however, and subject to further field
and laboratory investigationg.

Ho contacts with the main anorthosite wass have been obeerved, but
adjacent gneisses seew to have conformable trends and vertical to steeply outward-
dipping attitudes. Banding of the assimilated, mixed zone seems to have similar

conformable relationéhips.
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Gabbro Complex

Several large gabbro intrusions occur in tne central-southern part of
the fegidn, and it is hignly probéble that the numerous gabbroic dykes, sills
and plugs are genetically related.

- The gabbroic rock-types are generally coarse-graiued, nassive to
weakly foliated and relatively unaltered. Plagioclase~felspar, wuich constitutes .
up to 60 % of the rock is dark-green to'grey in éolour, ano generally corresponds
to a l&bradorite composition. Incipient alieration to sericite is frequent but
usually very minoxr in extent. Mafic winerals are dqminated by pyroxenes, wostly
green augite, with minor olivine and hornblende, the latter often being present
with biotite as secondary 'cluster' alteration products.
" Most outcrops are weathered and show a deep penetration of iron staining.

In a few places, the gabbros have been injected by well-defined granite-peguwatite
veins and dykes.

The gabbroic areas will be coneidered separately as they usually have

individual distinguishing characteristics.

Central laccolith (B2-BE) :

| This oval, saucer-shaped mass appears to represent a laccolith emplaced
in a broad synclinal structure, The north-eastern 'hook' most likely represents
an extension of the feeder syestem - drag-folding by the Savane fault is wost
improbable in view of the consolidated nature of the rocks and absence of fract-
uring and shearing with respect to the recent nature of the faulting.

' Weak feliation in the rock appears to conform witn the outline of the
intrusive, and concentric structures, both lithologic and topographic (as seen on
airphotographs) are evident in the western parts of the wass. The laccolith margins
and southern dykes appear to be particularly rich in mafics, and are occasionally
associated with smell concenirations of wagnetite. _

Certain gzones, concentric im nature, contain nuwzerous small lenses and
irregular patches of fine-grained gabbroic material, which present a genetic
problem. The fine-grained material generally seems to represent inclusiouns, and
they are comunonly fringed with hornblende (reaotion) rims. Some of the lenses
however, lack these rins and are drawn out to foru elongated structures that could
be interpreted as intrusive bodies. Positive evidence is lacking hogever. The

writer is lead to believe that these fine-grained patches reprecent inclusions,
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and that the concentric zoning indicates that umultiple intrugions were involved in
the emplacement of the laccolith. The margins of the laccolith are devoid of
gneiss or diorite inclusions and assimilation effects. Neither are they 'chilled'

where observed in the south, though the mafic dykes nearby are noticeably finer

grained.

Central masses (C2~NE and Fo-W) :

Spanning the Croche River, and possibly representing an eastern extension
of the laccolith body, are several gabbroic intrucions into the diorite wasses.
Mineralogically, the gabbros are very similar to the laccolith, though the east-
ermmost dyke-like bodies (EZ) are noticeably wore mafic and contzin up to 80 %
pyroxene and hornblende.

The large northern dyke (F2) has been extended into the gneisses wainly

from airphotogruph evidence which seeas to corroborate field observations.

Southern gabbro - gabbroic-anorthosite (B3) :

This dyke-like body cowpliments the laccolith wineralogically and might
even have acted as a feeder, though it tapers northwards and seems to be increas-
ingly altered and intruded by granite—pegmatife veins, Where observed by the
writer in the southern parts, the gabbro is generally coarse-grained and massive.
in places it is intermixed with gneissic relics, and especially marginal to the
fault - an excellent example of an alvered,‘garnetiferous gneiss inclusion is
exposed in the cu;ting on the south side of the Trenche Daus wall. Garnet is
also present locally in the 'fresh' gabbro outcrope and drill core samples, and
undoubtedly represents an assimilation contawination product.

South of the dam wall, the gabbro appears to intrude a very coarse-
grained gabbroic-anorthosite, The contact is well exposed, and is marked by
a zone approximately 50 feel wide in which the two rock-iypes are progressively
intermixed. Beneath the ldg shoot, a large, fine~grained green gabbro dyke has
been intrudec discordantly across_the contact zone. The gabbroic-anorthosite
consiets dominantly of very coarse-grained, green to dark-green plagioclase-
felspar crystale containing interstitial aggregates of augite and olivine plus
minor, usually secondary, hornblende and biotite., Irregular blocks blasted frow
the dam wall foundation, and scatiered drill-core sections, provide excellent fresh
sauples and show inieresting detailed features, but unfortunately, they cannot be

positioned with respect to field relations.
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Dykes, sills and plugs

Scattered throughout the area are numerous swall intrusive bodies
which will be considered lithologically in order of abundance.

Granitic intrusivese :

These seem to be widespread and generally occur as narrow, continuous
bodies and fracture fillings intruding all aforementioned rock-types, both
concordantly and discordantly. Accurate assessment is complicated by the
somilarity in the field to some migmatite injections.

The granite dykes in generél bave a lighter-coloured pinkish-white
felspar and higher concentration of mafic winerals (wmostly biotite) than tiue
north-westernmost granite mass, but a possible genetic relationship cannot be
excluded.k It is questionable however, to coneider all the dykes as being
genetically related and the idea of several ages of intrusion, even of apparently
similar couwposition, is tenable, but difficult to verify without further metic-
ulous {ield-work and research.

CGranitic dykes and sills seew to be wmost abundant in the west-central
and northern regions, but unfortunately, their significance was mot fully

appreciated at the time ana recorded as such in the field.

Gabbro — diabase intrusives :

Small gabbroic bodies occur in various parts of the region, and swem
to fall into two main groups.

Dykes and sills : These are .sparsely distributed in two wain regions, and

occur as individual dykes and sille up to 100 feet or more in thickuess,

Large dyke- and sill-like bodies of limited outcrop continuation occur
in Al-E and B1-C respectively. Both are gsimilar in cowmposition and texture to
the gabbroic masses further sguth, but have markedly higher concentrations of

mafic minerals.

The dykes intruding the eastern monzonite mass (F2 ana F3) are generally
dark-grey, wmafic-rich, fine-grained bodies that are also only traceable over short
digtances. Conformable foliation is moderately developed in some places, and the
enclosing mongonite often bears a sywpathetic foliation and occasionally crude
banding. Where observed, contacts are fairly sharp, but usually characterized
by a narrowv zone of inclusions (F3-N - road south of Lake Loup) and small diabase

veinleis intruding the country rock, It is nighly probable that the multitude of
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suall dykes in the central part (F2;S) represents a distributary extension of the
larger dyke south of Lake {ingras (F2-HNE).

The genetic relationship of these dykes to the gabbro complex is uncertaln.

Plugs : Two small gabbroic plugs have been observed in the reglon.

The northern body (Cl-KW) overlaps the map boundary and is conspicuous
on the airphotograph asc a roughly circular elevation. It consists essentiplly of -
a medium-grained gabbro simi}ar in composition to the gabbro masses further sout@.
It is generally massive in the centre but weakly foliated towards the uwargin with
the eastern side being markedly finer-grained., The western contact is represented
by a narrow zone containing scattered inclusions of gneissic material and feature-

ing limited injections of gabbro into the gneiss host rocks.

The southern plug (C3-SW) outcropping on the eastern shores of Lake
Matte is ill-defined in outline. It seems to couprise at least two separate
intrusions. On the northern side, the rock is a very coarse-grained gabbro com-
prising white plagioclare-felspar crystals and up to 50 % large, euhedrai crystals
of hornblende plus minor pyroxene, which give the rock an unusual massive 'metwork’
texture., In places the felspar is discoloured pink, as if by metasomatic effects,
but no contacts with the gneiss, or granitic intrusions have been observed. On
the southern side, a separate body of wedium-grained, noritic gabbro has been
enplaced, seeningly as a younger intrusion. The rock is massive throughout, and
weathers with an unusual rough, pitted surface, the depressions seeming in places
to represent the preferential weathering out of biotite clusters of secondary
origin most likely. White plagioclase~felspar and brown pyroxene (augite and
hypersthene) occupy roughly equal proportions.

Pegmatites :

There are several large, very coarse-grained pegmatites scatiered sparsely
in the area, They are distinct from the migmatite/granite bodies, and appear to
be the youngest igneous rocks in the area; The best examples and oxposures are
in the gabbro dyke-like body (B3-SC) and eastern wonzomite mass (P3-E), and in
the latter exposure, the pegmatife is over 30 feet thick. Quartz and pimk to
white felepar are the dominant minerals, with biotite and magnetite as the main
accessories. Apart from allanite in the gabbro dyke occurrence, no unigue minerals

of importance have been observed.



Calcite veins :

In two localities (AB-E and B3-N), fresh pink and white calcite veins
outcrop. The northernmost occurrence (not seen by the writer) is reportedly over
20 feet thick and comprises a uniform, pink calcite with scattered crystals of
epidote andppyroxene as the only impurities.

The origin of these veins is uncertain, but they seem to represent one

of the youngest intrusions in the area.

Quaternary and recent deposits

Unconsolidated deposits occur in wmost parts of the area and invariably
seem to be the result of Pleistocene glacial deposition.

Non-stratified dquslts :

Regional drift : Blanketlng the area up to a depth of 10 feet, but with
patchy occurrences over higher ground, is a regional deposit of loamy tlll. The
till comprises up to 30 % pebbles, cobbles and some boulders set in a fine sandy-
loam matrix. The boulders are generally less than 15 inches mean diameter, and
are coumonly émoothly rounded with striated and faceted surfaces. Gneissic types
are most commnon in the wide range of compositions, but most conspicuous are the
hard, fine-grained, green andesitic varieties. The closest providence of the
latter is 250 miles in a north - north-east direction (the common trend of glacial
striations), but another possibility is in the Chibougamau area, 100 miles to the
north-west. Trancportation from here would have had to involve either a swing
in the direction of glacial movement, or else two or wore stages of transport in
a soutb-easterly, then southerlydirection.

Scattered about the area are large erratics up to 8 feet or moreé mean
diameter, Conspicuous amongst these are the weathered g¥3§§°3é§§etlea which were
wost probably derived from the monzonite masses of the La Lievre region, 15 to 20

miles to the wnorth,

Valley drift : The alluvium in the larger valleys is commonly underlain
by.a sandy, pebble till generally poor in boulders and lacking the green andesite
varieties. An irregular surface is characteristic with kettles and sometimes
kames a common feature. The best preserved deposits are in the Cot®-Gouin River
valley (E2-SE and F3-NW), and at one point (E2-SE) there is a well-developed end
morain approxiwmately 2,000 feet long'by 100 ft, wide by 30 ft. high, which has

been stabilised by vegetation. A kame terrace is evident high up the western
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slope of the Coté Hiver valley and serves to indicate the very wide-spread depos-
itiom of drift material in this.area - probably even more extensive than indicated

on the map or airphotograph.

Stratified deposits :

These are mainly confined to the larger 'glacial' valleys in the region.
Eskers : Discontinucus, geuerally short eskers are scattered in the Framboise-

Rotkman (A2-N), Savane-Bouteille (B2-$W), Culotte (Cl-liE), and fingras-Gpté (F2-NE)
valley systems, but they are wmost abundant and well-preserved in the large Coié-
Gouin valley (E2-SE). The eskers are generally 10 to 30 feet high with relatively
level to undulating narrow crests - the Rothuwan valley esker is used as a road
foundation. The eskers are composed mainly of a sandy, till-like materisl rich
in gneissic pebbles and cobbles, but lacking andesitic varieties. Local ‘'clusters!'
of egkers are frequént, and in the belter preserved occurrences individual eskers

are sinuous and continuous for over a wile in length.

Fluvo-glacial alluvius : The larger glacial valleys, and ecpecially the

Brulée~Croche-Savane-Bouteille and Petit Croche-Croche systems are floored with
thick deposits of fine alluviuwm, most likely deposited by glacial melt-watlers.
The above vallesys are approximately 200 feet lower in elevation than the Renard-
Coté-Gouin and Qingras-Coté valleye which most likely accounts for the paucity of
alluvium, and better presefvation of glacial drift features, in ilie latter systems.
The deposits appear to be well over 100 feet thick in places - as indicated by the
deep incision of the lower reaches of the Croche River.

A well-exposed section in the banks of the Croche River just below Rapide
Chute Brulée (D2-N) gave the following deposition sequence :—

Top 30 ft. Fine alluvium - seems to increase in thickness southwards to
' constitute the dominant exposed formation.
5 ft. Reddish gravel -~ as an irfegular lens approx 15 ft, long.

10 ft. Mixed zone -~ interlayvered alluvium ano sandy to gravelly wmsaterial
containing at least two discontinuous pebble horizons. .

5 ft. Fine alluvium

2 £t. Blue clay horizon - very percistent for a considerable distance
downstreanm and at least into D3-N

- Large boulders up to 4 ft or more wmean diameter - rarely exposed
downstiream.

Thicknesces are only approximate but give a good relation of values, The



succession is not as eimple &s sunwarised above, but featureslocal discontinuities,
scour channels eic. that indicaténa multiple regime (including dry periods) that

culminated in the final deluge.

Structural Geology

In view of the detailed complexity of the,geologj with respect to the
scale of wapping and relative paucity of outcrop, the author considered the mapping
of detailed structural features at each outcrop impractical, aund céncentrated on
the general trends and more obvious features. Euphasis has therefore been placed
on measurements of gneissosity, foliation and, to a 1esser extent, lineation.

' The above method hac revealed a generally diversified trend of structures
which can be correlated with lithologic units to indicate a complexly folded
region. The trend is only fairly constant in the northern regions where a north -
north-east direction predominates. Variations elsewhere are discussed wore fully

in the section on folding, page o9.

Meeo-structures :

Gueissosity : This refers to cowposition banding which is predominant in
the gneisses, but also occurs in many of the hybrid zones margingl to the intrusive
complexes. The whole region has been hignly metaxorphosed and original bedaing
features seen to have been destroyed. However, the strong cub-parallelisa of
gneiscosity to distinet lithologic units leads the author to believe that the
gneissogity actually coincides with, or represents, bedding, and that the inter-‘
layered amphibolites may actually represent a primary feature reflecting inter-
bedded shale horizons.

Gneissic banding is generally present as quartzo-felspathic and mafic-
rich laminations‘ranging from a few tenths to nhalf an inch or more in thickness.
These are usually very regular in the biotite quartzo-felspathic gneisses. The
gneiesosity is commonly empbacsised by migmatitic quartéo—felspathic injection-
waterial as fine~ to medium~grained continuous anc discontinuous bands. These
'injections' often have indistinct contacts and lensoidé shapes, as if formed by
gyntectic segregation.

In the mafic-rich gneisses, the gneissosity is often less distinct and
represented by m@fic laminations coaprising clusters or aggregates of hornblende.
In the amphibolites, gneissoeily is comwonly poorly developed and subordinate to

the development of foliation planes.,



N

- 28 -

Folimtion : This is represented mainly by the preferred orientation of
hornblende and biotite and, to a less significant extent, felspar crystals.

In the gneisses, foliation is common and in practically all cases aub-
parallel to the gneissic banding, so it has not been designated as a separate
unit on the map. Foliation is usually best developed in the awphibolites - at
the expense of gneissosity. A cursory 7 - pole plot shows a wide spread of
values to form a girdle indicative of repéated folding, most probably of structur-
ally weak rocks.

In the diorites and monsonites, a crude foliation is shown by thne ¢
hornblende aggregates, but it is commonly weakly developed and difficult to
measure accurately, Foliation in these inlrusives appears to be a secondary
feature. It is usually not conformable with the contacts of the intrusive, and
is distributed throughout the wass rather than representing just & marginal
feature. ' In places (see page 18, line 22) the foliation is transcurrent to
primary inclusion features.

In the rocks of the gabbro complex, foliation is generally only weakly
developed and sparsely distributed, but where observed, and especially in the

central laccolith, it seews to be concordant with the outline.

Lineation : Unforiunately too few readings have been taken in the field,
so the following observations must be regarded as tentative in naturs. All
measurements refer to mineral and/or mineral aggregate lineations.

In the gneisses, the.lineation trend varies from north to south-south-
east, but practically all the plunges ars to the east at a variety of angles. A
cursory analysis of lineation plots indicates an irregular girdle around a weak
maximum in the east-north-east sector.

In the diorites and monzonites, the lineation plunges persistently to
the south-east at a low to moderate angle.

A combined analysis of these results seems to indicate a variation of
stress conditions during the orogenic cycle - in accordance with the ultra-
metamorphic relations discussed earlier, Directive stress in a general horth -
south direction seems to have been dominant during the early and main stages of
orogenesis, but has swung to a north-east - south-west direction during or after

the ewplacement of the related igneous masses in the waning stages.

Bedding : This has not besn observed directly in the gueisses apart froa
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the exauple at the bage of the contraversial limestone in the nortan-eastern region.
In many of the impure quartzites however, fine laminations and bands resemble

bedding planes, and way be relic features.

Folding and contortion : Several areas in the gneicses are characterised

oy local folding and contortion. This ranges from small drag-folded zones, often
agsociated with migmatitic injections, in the outcrop to large areas in which the
individual outcrops are plastically deformed by apparent flow/shear processes.

It is regrettable that the plunge of drag-folding was not umeasured and analysced
as a separate entity, but it's value was not appreciated at the time, and obser—

vations were confined to other features of structure and lithology.

Macro-gtructures :

Folding : Large-scale folding is predominantly indicated by variations in
lithology and gneissosiiy irends, anu is most evident in the gneise coumplex,
Hornblende quartzo-felspathic gneisses, and zones containing impure quartzite and/
or diorite bands generally emphasipe the siructures, and occasionally the emplace-
ment of the larger igneous bodies seews to have been controlled by the structural
configuration. Two main ages of folding are evident in the region.

a) Orogenic folding : Orogenesis has apparently caused both tignt and broad
folding, overfolding and warping ef a syn- anticlinorium nature. Several syn- and
antiforms have been recognised, and they serve to empbasise the comple&ity of the
structures in the region. -

In the south-westernmost part (A3), complimentary broad syn- and anti-
forms are reprecsented by gneiszsosity and lithology features - a dominant aspect
appect being the extensive ridge of quartzite defining the large peninsula extending
into the Trenche Dam. The structures appear to be overturned to the east, bﬁt
confirmatory evidence is lacking. The emplacement of the diorite and monzonite
bodies on the northemrn edge of tne antiform seems to involve a strong structural
control. R

In the central region (B2), tight folding is evident around the gabbro .
laccolith and marginal to the Savane River valley fault. Several small syn- and
antiforss are indicated, but attitudes vary from relatively open forams on the
northern side to tight structures, seemingly overturned to the south, on the
southerh side of the laccolith. MNost of the folds appear to plunge to the esast-

north-east at shallow to'moderate angles,
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In the north-western region (Al), broad open folding seems to be the
dowinant feature associated with the emplaceunent of the monzonite and granite
bodies. The structural picture is complicated however, by extensive local plastic
deformation.

In the north-central area (Cl and D1), the Croche River seems to traverse
part of the axis of a long tight synform with a western limb that is relatively
well outlined by quartzite and hornblende guartzp-felspathic gneise treuds.
Litbologic duplication of the eastern liub is more discontinuous and broken up,
and bay even have been displaced by a fault through thé Croche-Renard valley,
FPurther west, the broad fold north-east of Lake Caumonot is strongly emphasised
by evidence on the airphotographs.

In the south-central region (c3), two large broad folds are vﬁguely
apparent but lack sufficiently distinctive eviaence to be delimited.

East of the Croche River, folded structures are generally indistinct
but seem to form large 'infolded' areas in the diorite and wonzonite masses. In
the south-easternmost region (D3 and E}), a complex M-shaped structure, tightly
folded in the east near the anorthosite mass, seems to be inaicated by the wide
hornblende quartzo-felepalhic gneiss zones.

Folding in the easterm quartz-monzonite mgy = be responsible for thé
distribution of the green mongpnite gones, but the autbor feels that the curved
nature of these bodies is the result of sweeping, flow-unovements caused by ihe
intrusion of the subsequent pink monzonite variety.

b) Post-orogenic folding : This is only indicated directly by the central
laccolith body (B2), which, on'its westernmost contact, shows a discordant
relationship with the host rocks - a feature clearly visible on the air- pﬁotographs.

Folding most likely preceeded the intrusion of the gabbro, but evidence
of this and the effects of such folding on the gneisses in general is difficult
to ascess from the field observations. 'The aforementioned TT -pole and lineation
analycec reveal a épread of values, enough to suggest ceveral stages of folding,
but insufficient to show the superposition of such a late stage on the orogenic
complex. It is most probable however, that any post-orogenic folding was gentle
and therefore unlikely to stand out on a tectonic analysis., The shape of the
laccolith seems to imply that causitive stress conditions may have been roughly
conformable with those responsible for the structures evident in the confining

gneissic complex.
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Faulting : This is undoubtedly far more extensive than indicated on the
wap, but seems to range from ill-defined, plastic shearing (as indicated in some
of the contorted gneisses and banded zones in the eastern monzonite wass) to large,
sharply—~defined topographic linéara whiéh represent major fractures or fracture
systems, The susceptibility of the shear zones to weathering and erosion, partic-
ularly glacial, is undoubtedly an important cause of iheir preferential excavation.

Many linears have been delimited in the airphotograph sterec-analysis,
but only those showing features pertinent to faulting (fracture/shearing, mylonite/
epidote occurrences, specific quartzo-felspathic injection and metasomatiem, 1ith-
ologic discontinuity and/or displacement etc.):have been plotted as faults on the
mp, Lithologic displacezent is difficult to assess with certainty owing to the
complex nature of the geology aﬁd paucity of outcrop, but there ceeus to be enough .
discrepancy to support the faults marked. In places (B2-S) horsts are evident in
the fault planes but do not seem to be excessively fractured,

Two main fault trends and eystems are apparent in the region.

a) liorth-east - south-west trend : Several large sub-parallel valleys
(Framboise—Rothman, Bl to A3; Brulée-Savane-lake Bouteille, DL to A3; Petit Croche,
F1 to D2) are préminent topographic features and very likely represent major
fault zones. Only the Savane-Lake Bouteille valley has sufficient supporting
evidence to be classified as a fault; lithologic differences on either side of the
fault zone beiween the monzonite masses in the southwest, and the gabbro/diorite
bodies in the central region. The regional confinement of these_igneoaa mnasses
however, seems to indicate that movement along the fault could only have been
suall and/or involved dip slip as the main cowponent. This fault zone peters
out to the south-west, and seems to be disrupted in thé north-east, and possibly
offset by a north - south system, to continue further east as tine Croche-Bruléde
valley linear.

The Petit Croche River valley is marked on its southern side by a well-
defined linear that ends abruptly against the western wall of the Croche River
valley. This seews to represent a major shear zone extending beyond the region,
but it has little field evidence to support it

Many * sympathetic linears and shears are evident in many places, but
are best exemplified in the south-westernmost region in the Lake liatte (B}-SE)
and Trenche Dap (43-5E). The former site is particularly well exposed to revezl

a narrow, highly fractured fault zone 1 to 2 feet wide which appears to represent
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a normal fault with a downthrown southern block. Lithology differences on either

side of the Trenche Daw fault indicate. a right-hand strike separation.

b) North - south trend : " In general, this systea ranges from north - south
to north-west — south-east and is widely distributed as small fault systems which
displace the north-east - south-west irend at most intersections. Distinctive,
fine-grained pinkish-red quartzo-felspathic injection material is associated with
all field obsgrvations of the north - south fault system.

The system is best exposed in the sharply defined Lake Biais ~ lLake
Savane valley (DZ-H), and at several pointd on the flanks of the narrow central
itrough the rocks are extensively fractured and sheared. Lighi-green epidotised
surfaces, frequently elickensided, are common, and pinkish-red quartzo-felspathic
material is widely injected with accoupanying pink metasowmatism of the felspars
in the enclosing diorite rocke.

The En Couer stream (C3-KE) exposes several north-west — south-east
trending schistose fauli-zone ouilcrops which are injected with relatively undis-
turbed pink quartzo-felspathic veins. The fault ceews to be truncated at Lake
En Couer by a nortn - south shear zone which is marked for most of its length
by a narrow, very continuous hollow or gulley, 5 to 20 feet in depth.

Genetically related linears in other parts of the region bear features
similar to those described above, and displacewent within the south-west monzonite
maes (B3-N) implies a right-hand strike separation.

The Gouin valley (E2 to F3) constitutes a prouwinent north-north-west -
gouth-south-east linear that is warked on its eastern edge by a well-defined cliff
or very siteep slope. Fracturing in the diorite seems to be the main control of
the cliff slope which itself may well represent a fault-line escarpaent. Positive
evidence for a fault is lacking however, and the valley may just represent a glacially

eroded feature that pelers out southwards towards the anorthosite mass but extends

.northwards as far as the Croche-Brulée River junction. The Lake Chasseui - Lake

Shea (fault) valley further west has a syupathetic trend tiat peters out north-

wards into the diorite mass,

An interesting feature is the north-east swing in direction of the Cxroche
River at the 'structural elbow! (D2-S) where the Petit Croche linear intersects
the north ~ south linear of the lower Croche River valley. North - south faults

to the north of this point may represent bifurcated extensions of a larger lower
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Croche shear zone, but it is also possible that the lower Croche and Petit Croche
linears represeni a single fracture systea resulting from and unusual response to
regional stress conditions.
Another interesting feature is the apparent lack of extengive displace-
ment along the larger fault zones. The various igneous rocks and gneissosity/
lithology trends, though disconiinuous and disrupted across the respective shear

zones, are still lacallised in region outcrop relationships.

The faults observed appear to represent tne most recent geologic activity
and are younger than gll intrusive bodies bar the quartzo-felspathic injection
material peculiar to the north-south systema. Older fault zones undoubtedly exist
and may even have been delimited in the stereo-analysis of the airphotogra?hs,.
but they seew to be sufficiently disrupted and/or indistinct to be of significance
in the region, In general, the north-east - south-west system is the oldest, and
it appears to have been dislocated and displacea by a younger north - south to
north-west - south-eact system that is better preserved. Exceptions occur (B2)
and serve to indicate that the above interpretation is probably over-simplified,

a fact that is governed by the amount of inforwmation available.

A meticulous analysis of joint gystews may have assisted in unravelling
the variation of siress conditions in the area and therefore tne resultant fracture
systeme. In & preliminary invectigation however, the author found that the great
variation of joint plane attitudes in the same outcrop, anad the difficulty of
correlating genetically related systems constituted a problew sufficientiy great
to invalidate the benefits of such a study with respect to the time available for

mapping and the distribution of evidence in the field.

Historical Geology

Frouw all the points considered so far, ii seems pOSSiblé to delinit

several genetic stages in the geologic and geomorphologic evolution of the region.

1., Initial deposition in a geosynclinal environment, probably near the
miogeosynclinal section, of a thick sequence of greywacke-type sediments inter-
bedded with subordinate sandy, calcareous and clay horizons and possibly some
extrugive volcanics.

2. GSubsequeni induration and cowpaction to fomr a sedimentary sequence of

the rocks. This etage probably involved folding and faulting which may even have
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been associated with gabbroic intrusions now represented by meta—gabbro.relics.

3. Orogenesis and ultra-metamorphiam of the rock types to & high-grade
amphibolite facies and involving extreme deformation, often plastic in natufe,
to forw a couplexly folded, dragfolded and overfolded region. Syntexis and
snatexis seem to have been responsible for the origin, and order of emplaceaent,
of the following igneous rocks. _ _

White and pink, fine- to coarse-grained quartzo-felspathic saterial
which has been intimately injected into the gneisses throughout the region to
form an involved migmatite complex, .

Diorite complex rock types involving compositions ranging from basic
diorite to granodiorite, which have been easplaced as irregular masses with hybrid
margins, and widespread hybrid bodies or zones featuring intimate interuixing
with the gneissés.

Moﬁzonite couplex rock types which probably originate from the progressive
fractionation of a dioritic magua to yield the following rock types in oxder of
emplaceuent; green and pink quartz-poor monzonite, pink quartz-rich monzonite
and pink granite. These rocks are inter-related in several large masses.

White, granulated anorthosite which seems to have been emplaced as a
mass in the final stages of orogenesis, and could poscibly represent an early
crystal-settled fraction of the above dioritic magna that has been intruded
subsequently as a crystal aush,

4. Minor folding and possibly faulting with the emplacemsnt of rocks of
the gabbro complex as scattered masses and dykes ranging {rom gabbroic-anorthosite
and peridotite to normal and noritic gabbro.

5. Intrusion of minor sills, dykes and pluge of diabase/gabbro, granite
and peguatite, and occasional pink and white calcite veins. The gabbroic varieties
way be genetically related to rocks of the gabbro complex.

6. Regional faulting involving a wain north-east — south-west trend which
has been offset by a younger, better preserved north - south to north-west —~ south-
east system. Displacexzent in general seems to have been small, and where observed,
hag involved a right-hand strike separation. '

7. Pleistocene glaciatiou seems to have both modified and emphasiced the
pre-glacial drainage system to yield the following features in genetical order,

Continental galciation with the formation of an ice-cap over the area

and subsequent deposition of a regional morain containing rock types derived from
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considerable distances to the north-west and/pr north of the region.

Final retreat of the ice-cap to form transection then valley glaciers
which have emphasised the main ‘'pre-glacial' trends and deposited local valley drift.
Meltwaters from these glaciers deposited eskers and local alluvium, and probably
carved out the box-channel from north of Lake Shea (D2-SE) to Lake Castor (D3-SE).
Yalley glaciers appear to have receede from the general north - seouth trending
Renard-Cote-Gouin and Coulotte-Croche systems at approximately l,OOb ft. elevation,
to the lower north-east - south-west trending Brulde-Savane-lLake Bouteille and
Petit Croche-~Croche systems at approximately 800 ft, elevation. A vague cirque-
like structuro.is indicated on the airphotograph in the upper reaches of the Petit
Croche River. Theee lower vallcys seen to have confined the bulk of the melt-waters
with the resultant deposition of considerable alluviuw in ihe respective valleys.
The upper pairéd terraces along the Croche River slope uniforuly from an elevation
of 750 ft. in the Petit Croche River valley to 650 ft. in the southernmost limits
of the Croche River.

The fasterstutkb-f{lowing rivgrs, and especially the Trenche and Croche
oystems, have eroded actively headward to capture the post-glacial romth-west

floving rivers and form the present drainage pattern.

Economic Geology

Apart from the exiensive deposits of sand and till suitable for road
ballast:and surfacing, the economic potential of the Chaumonot region is disappointe
ing and confined wmainly to small scattered magnetite bands and weak sulphide
mineralisation. '

Records show that a saall area incorporating the present {renche dau
site was etaked.in 1906 - presumably on the presence of scattered'sulphides in
the gabbro dyke and minor magnetiie bands in the adjacent gneisses. Inhabitants
of Rapide Blanc village have reported former positive prospecting for gold on the
southern shores of the Rapide Blanc dam and the creek draining Lake Kennedy, both

outside the Chaumonot Region to the west and south respectively.

Surficial deposits :

Sands and sandy gravels in the larger valleys, and loawy tills widespread
elsewhere constitute an important source for road ballast and surfacing wmaterial.

Borrow pits and excavations are scattered along the main La Tuque ~ La Lievre road
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ano occasionally along the secondary branch roads. The Trenche-~Rothman vailey
confluence area (A2-N) in particular provides a vasi, easily accessible source

of uniform, sandy alluviua.

Building stone :

The mapsive porphyritic granite of the north-west intrusive (A1), and
soue areas of the coarse-grained pink and green monzonites, and especially in
the eastern mass (F2 and F3), seem suitable for building and facing purposes.
Botn occurrences are near major highways, but further investigations would be

required to verify the econowmic prospects of this resource.

Sulphides :

Digseminated to sparsely scattered sulphides, dominantly pyrite with
occasiongl chalcopyrite, are widespread in most rocks of the gabbro complex. 1In
places they are concentrated as =azall discontinuous veinlets and aggregates but
rarely in excess of approximately 1 % of the rock. -

The most spectacular occurrence is at the Trenche Dam wall (53-S). Here
chalcopyrite is a common to dominant sulphide mineral, and is associated with
pyrite as veinleis and aggregates that are well exemplified in the blocks removed
from the wall foundation and dumped at the northern foot of the wall., The contact
of the gabbro and gabbroic-anorthosite seeus tolhave formed a particularly favour-
able site, but concentrations here sven are far from economical comprising up to

% of the rock.

Magnetite :
. 4
Ho deposits of commercial value have been observed in either of the two

main types of occurrence.

In the gneisces, scattered small, discontinuous bands and lenses of.magnetite-
rich amphibolitic rock up to 1 ft. wide occur in isolated places. The best exposures
are on the gastern banks of the St. Maurice River opposite the Trenche dam wall.

Here several sub-parallel bodies of mediuws-grained magnetite-rich amphibolite,
containing up to 80 % wagnetite occur as narrow bands and lens-like structures
conformable with the north-north-east — south-south-west trend of the gneissosity.
Along the southern margin of the central gabbro laccolith (B2) and especially
in the dyke-like offahoofs, concentrations of magnetite and winor ilmenite cowprise
approximately 60 % or more of the rock. In view of the puor outcrop in this section,

furtherﬁnvestigations involving wore detailed typesof mapping, and possibly wagnetic
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. surveys might prove useful. The chances of an economic deposit however, seem remote

at this stage.

Miscellaneous :

Peggatites : Several large peguatite bodies occur in the region, but all
appear to be barren., The body intrusive into the gabbro dyke (B3) however, is

weakly radioactive - a fealure probably associated with the trace occurrence of
allanite.

Calcite veing : The iarge pink and white calcite vein north-east of Lake
Bouteille {B3-N) could be quarried as a source of calciua carbonate, but otherwise

is of negligible comumercial value.
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