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GEOLOGY OF A PORTION OF

FABRE TOWNSHIP, QUEBEC

RY

ROBERT HARVIE, Jr., M. Sc.

INTRODUCTION.

General Statement During the great aclivity in prospect
and Acknowledgments: ing following the discovery of the

valuable deposits of silver at Cobali
1the attention of a considerable number of prospectors was at-
tracted to the {ownship of Fabre, where it was soon shown
that there also were oceurrences of rocks shinilar to those at
Cobalt. Their work Deing hampered hy lack of a
gatisfactsry  geologieal map, the writer was instructed
by the Quehee Department of Mines to revise the previous
information and to prepare a new detailed map and report.
Two months and a half were spent in the field in the summer
of 1910, during which time a careful micromefer and compass
survey  was made of the 1reek  exposures in the
portion of the towwpship found to be the most
favourable  for  prospeeting. Since previous  work in
other districts had shewn that the silver-hearing ores are closely
associated with the “newer diabase,”” the arvea covered by detail-
ed work was confined to the vieinity of the occurrences ot the
diabase, o that for some small portiens of the map the infor
mation has heen used nmrevised from the work of the Geological
Survey of Canada. Thus the revisien was not continued into the
large area of Lanrentian granite and gneiss lving to the south
and east, and the geology of ranges 1-1V, north of Young’s Creek
on map sheet No, 1066 of the Geological Survey of Canada, as
given by AL H. Wilsen, was accepted, though with slightly
modified houndaries. The avea of the portion revised is hefween
forty-five and {ifty square miles,

The surveying was ecarried on in an intelligent and enthu-
siastic manner by Messes. I, 13 Tainchand and O. R. Pépin,
students of 1'Teole Polytechnique, Montreal, 1o both of whom I
am indebted for highly efficient service.  Acknowledgments for
favours and assistance received in the course of the work are
especially duce to Messrs, T. Drolet, Wni Donchoe, Jas. Mitchell
and Andrew Stewart of Fabre. 1n the preparation of this report
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I have been aided by the friendly eriticism of Prof, C. K. Leith,
of the University of Wisconsin, and Dr. W. I1. Collins, of the
Geological Survey of (anada.

Location Fahre Township is situated on the east side of Lake

Temiskaming, which here forms the interprovin-
cial boundary between Quebee and Ontario.  Fabre Whart is
thirtyv-cight miles from Temiskaming station, on the Mattawa
branch of the Canadian Pacific Railway, at the outlet or south
end of Lake Temiskaming; er twenty jiles from Ilaileybury on
the Temiskaming and Northern Outario Railway at the head
or north end of the lake, There is a good service of steamboats
between these points, The aceompanying key plan shows the
relative position of the area.
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Key plan showing the velalive position of Fabre and the other
districts referved Lo in this report,
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Prerious Worl: Sir Wmn. Logan and other early explorers

have wade brief veference to the geology of
1the shores of Lake Temiskaming. A slightly more general
account is found in the report on the Tiake Temiskaming sheet
by Dr. A, K. Barlow. A further repert by M. 1. Wilson, of the
Geoelogical Survey of Canada, has just been published, a pre-
liminary edition of the map to aceompany which having already
Leon isstued as No, 1007, The same infermaticn revised has been
included in map No. 1066, The larger seale and greater detail
emnloved in the present work have resulted in ehanging a good
deal of the previous mapping, Lut the main conclusions are
conlirmed,

BIBLIOGRAPHY.

Jeological Survey of Canada :—

Report of Progress. T845.6,

Yeology of Canada. 18063,

Barlow, A. . Report 062 with map 599,

Rarlew, A, K. Suoomoary Repert 1906, po 113,

Wilsen, M. E. Sawmary Report 1907, po 59,

Wilson, M. I, Report 1064, 1011, with maps 1007 and

1066,

Tor the Ontarvio side of Lake Temiskaming see: Burrows, A, G,
on South Lorrain,—Ontario Durcan of Mines, Annual Report,
1908, pt. LI

CENERAL CHARACTER OF THE DISTRICT.

The surface features of Fabre Township are deseribed
hriefly as consisting of a series of clay tlats, out of which arise
at itervals steep roeky hille. On the shores of Tiake Temiskam-
ing the flats are not greatly above the level of the water, but
goine inland they rise in bread steps until they veach the area of
granitic recks, where the distances hetween the hills beeoming
less, the intervening flats die out, The hills, hoth on the lake
shore and 1nland, attain a somewhat nnilorm heieht, so that the
rize in level of the elay flate, while allowine great relief and high
hills on the shove, intand veduces 1be reliel and apparent height
of the hills by eirdiine them at suceessively hicher levels,  In
general there is a sharp Iine of division between the celay flats
where no rocks ave expuosed, and the hills where zood rock expo-
sures are found. Sinee the clay aveas and roek areas have heen
Mstinguiched separately, the map will be Tound quile as useful to
the cettler in indicating the portions suitable for eultivation, as
it will ke to the prospector in indicating the portions favourable
{or his werk.

The =oil of the elay areas Is feund to Le very fertile and
already a considerable portion of the towns<hip has been taken up
by settlers. In most cases the land is very readily cleared and
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brought under cullivaticn, owing to the suceessive forest fires
having removed the criginal heavy growth of timber, while the
sceond growth has not yet reached any great size and is easily
removed.,

The two streams, Lavallee and Youne's erecks, with their
tributaries, give Fabre Township a gocd drainage system. The
relations of relief, «lepe, otel, are such as to give a good run off
to all parts of the area, and it can e sald that there arve no
swamps or muskegs,

CGENERAL GEOLOGY.

Introductio . The Ifabre map sheet just touches the north-

wertern fringe of the immense area of Lan-
rentian reclks that cecupics almest the whole of that part of
Clanada Iving in the Provinee of Quebes north of the SG Law-
renee River.  The strin of Laurentian shown as eontinuous on
the south and cast sides of the sheet, thns anly represents the
margin of a very extensive area of these rocks. To the west and
north tor o distance of o hondred wiles or move, the Tluronian
and Keewatin recks predaminate, but with cecasicnal arcas of
Laurention, On a soiall seale the same relations arve found with-
in the area of Fabree, To the southeast the Dawrventian is alone
present. Goinge nevihwest st o belt of dominantly Keewatin
is Found, with oveasionad small areas of Laurentian, next a helt
of Thurvenmian with small patehes of Keewating, and finally in the
northwest corner, haveman reeks alone,

The weological seauence of Fabre is very similay to that of
the Cobalt distriet deservibed by WO G Miller® hut is Taller,
since another Huroniin series s present. not knewn at Cobalt,
Briefly, a thickness of appreximately 750 teet of slighly disturh-
ed TTuroman sediments 1 faund resting on an uneven surlace of
Keewatin and Laurentiin icnesus roeks, Subsequent to the
depesition of the Huronian ihere has been an intrusion of diabase
in dyvkes and sills. Inothe leng interval which has elapsed sinee
this intrusicn, extensive crasien has produced the present irvre-
enlar surface of the hed-reck topegraphy, the valleys of which
are now partly filted Ty the elay oty which are o notable feature
of the district,

Keowatin: The oldest series in the distriet, the Keewatin,

cansists of greenstone sehists, erimodiorite and
dinhase. Tn eencral these rocks have heen squeezed, and in sonte
cases 1t s very difficult 1o tell what was the original character
of what are now sehists.

“Ontario Burcau of Mines, Annual Report, 1403, pt. TL
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Lawrenlion The varions types of Keewatin rocks have been
intruded by a gvanite with its accompanying
dvkes of granite-porphyry, aplite, ete.  The mechanieal
movements connecied wwith this intrusion have probably been
largely responsible tor the squeering of the Keewatin rocks
ahove mentioned. None of the granite rocks intrude the rocks
¢f the Cobalt series.
Following the Keewatin and Taurentian is a succession of
sediments assiened to the ITuronian and represented by three
series :—the Fabre, Cobalt and Lorrain.

Fabre Serics: Closely associated with the Keewatin, and also

somewhat sgueezed, is a thin succession of con-
glomerate, arkose, quartzite and grevwacke, which represent the
lowest series of TTuronian found in the district. This series lies
helow, and is essentially different from the Lower Huronian
deseribed by Miller at Clobalt, and also well developed in Fabre.
The relations to the Laurentian are less well known, the sedi-
ments being older than some ol the dyke-rocks and younger than
others.

Cobalt Series: Tiaid down on a very uneven f{loor, is the series

of coarse rounded conglomerate overlaid by
grevwacke, slate and arkose, the extension of the series called
by Miller the Cobalt series, and by him referred to the Lower
JTurenian. In Kabre a dense greenish egreywacke of the Fabre
series is found heneath the conglomerate with a distinet crosion
contact,

Lorrain Series: The reddish arkose of the Cobalt series passes

upwards with slight (if any) unconformity
into the greenish more or less felsputhic quartzites known as the
Lorrain series. In the Gowganda distriet the cvidence of un-
conlormity is considered to he sufficient, though not superabun-
dant.

In Fabre the transition is gencrally marked by thin beds
of an angular conglomerate repeated at frequent intervals in the
(quartzite. An angular conglomerate grading upward into an
entirely similar greenish quartzite found in several places, has
heen mapped as lying between the Lorrain quartzite and the
Cobalt series,

DPost-Huronian Diabase: In intrusive contact with all the

above mentioned series is the dia-
Fase so well known as heing the source of the silver ores of the
Cobalt and neighbouring distriets.
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TABLE O FORMATIONS IN FABRE.
PrimsroceN,
Glacial and reeent..................... Clays, sands and gravel,
(Very great anconformity.)

Pri-Cansirian,
Post-TInrondan. . ... .................. Newer diabase and wabbro.

(Tyncous coitael,)
Huronian:

Lorrain Series. .. .. {a) Arkose and quartzite, up to 400 feet thick.
(h) Angular conglomerate, up to 30 feet,

(Stght, if any, unconformaty.)

Cobalt Series. (a) Arkose, greywacke and slates, up to 335 feet thick.
(b) Rounded conelomerate, up to 50 feet thick,

(Distined wneanformiiy.)

Fabhre Scries. Comprising all sediments older than the Cobalt geries.
(20 Greyvwicke and graphitic sehist up to 10 feet thick.
(b) Schistose gquartzite, up to 100 feet thick,
(¢} Recrystallized arkose, amount unknown. .
(dy Schistose conglomerate, up to 200 feet thick.
{(Trnconformity.)

Laurentian. ... .. Granite and allied rocks, known 1o be of several ages,
but not vet sub-divided, being partly older, partly
vounger than the Fabre series,

( Tgnecows condacl

Keewatin. .. .. ..., Granodiorite, intruding the diabase; dieste appa-
rently the basement rock 5 schists of various origins
and ages, unclassified.

KEEWATIN.

The name Keewatin is here applied to a rather complex
group of igneous rocks, all of which have been disturbed and
more or less metamorphosed. They form a unit in comprising
all the roeks older than the intrusion of the granite and eompose
the hasement or oldest series of the distriet,

In a general way the Keewatin is found as a belt following
the margin of the large granitic area of which the western
boundary comes within the map sheet. However, the relief
produced by crosion is sufficient to eut through the Post-Keewa-
tin sediments and show oceasional exposures of Keewatin rocks
some distance away from this margin,

The Keewatin rocks show a considerable degree of meta-
morphism, at least a large part of which appears to be due to
the effects of the granite intrusion. The distriet is rather small
to show it conclusively, but as has been noted in other distriets,
the rule holds here that the Keewatin rocks show increasing
metamorphism with approach to the granite, and that there is
commonly a contact zone of schists.
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The principal types of Keewatin rocks found in FFabre are
Ciabase, granodiorite and schistose derivatives of these,—horn-
hlende, chloritic, and other schists. The diabase is frequently
intruded by the granodiorite and is thus the older,

KiuewaArTin DIABASE.

The more important arcas occupied by the diabasc are
found in the distriet comprised by lots 20-27 of 1V, and the west-
ern portion of V. 8. and VI. 8. Anocther occurrence is on lots 7

and 8 VIL N,

Tn the hand specimen the diabase is very dark green to black,
usually rather coarsely crystalline, but showing only a few
gigns of diabasic structurc since the decomposition of both
ferromagnesian minerals and felspar has gencrally gone so far
48 to mask the structure.

Thin sections show that in everv case the diabase is very
much decomposed, but sufficlent evidence is still left to identify
the original rock as a iypical diabase. The original augite is
ropresented by hornblende. The felspars have gone to secondary
albite, zoisite, epidote and ealeite. l.eucoxene has been formed
probably [rom titanite. The criginal ophitie structure is still
distinetly recogunizahble.

Metamorphism has produced relatively little effect on the
diabase, apparently largely owing to the fact that the secondary
hornblende of which it is mainly composed is one of the common
products of metamorphism.

In several places, notably on lot 7 of VII. N, also 5 of V. 5.
the altered porphyritic variety of diabase known as Huronite
is found. On lots 7, 8 and 9, of V. 8. the diabase contains very
large amounts of magnetite, so much so that on lot 9 a prospect
pit has been opened, apparently to test it as an iron ore. Here
the magnetite has a considerable amount of pyrite associated
with it, and these two compose over three-quarters of some por-
tions of the rock. In other places an acid differentiaie of the
diabase is found. Near the south boundary of lot 9 of V. S. the
rock is very coarse-grained, showing secondary hornblende up
to an inch across, in poikilitie intergrowth with saussuritized
felspars. In a number of instances grains of pyrite and galena
were noted, forming the core of the hornblende. Small amounts
of calena are also found in fissures in the rock. A similar
varicty of the diabase also containing small veins of galena is
found on lots 24 to 26 of IV.

The Keewatin diabase is believed to be the oldest formation
of the distriet. It is not found intruding any other rock, but
is itself intruded by all the other igneous rocks and furnishes
fragments to the Huronian.
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IRANODIORITE.

The grancdiorite is the most important Keewatin rock. and
iy found in numerous widely distributed outerops.  In hand
specimens the granadiorite varies from an olive green to a
greenish black colour, showing Dlue eves of quartsz. The texture
is fine-grained, and on closer examination granitic, although at
first sight the quartz eyes give a porphyritic appearance.  These
(quartz grains are very uselul in identilying this roek, sinee even
when the roek is saueezed or decomposed they remain prominent,
and afford an casily recognizable eharvacteristic.

Thin seetions show the granodiorite to he compoged essenti-
ally of hornblende, Telspar and quartz. The hernblende is a
pale green, slightly pleochroic varicty, having cood outlines. The
felspar shows good forms having o zonal structure, the rims
being hetter preserved than the cores, which are in Lll'tm part
decomposed, some individuals having gone to sericite, others to
epidote and zoisite, A numbher of the rims and some complete
mdividuals were deterniined as albite,  On aceount of difference
m decompositicn and other characters of the residues, it is cen-
sidered that orthoclase Telspar was also originally present, el
spar compaoses probhably over one-half the rock. Qu(ut/, varies in
amonnt, but is generally abundant, in large patelies in the inter-
stices of the other minerals,  Titanite, secondary chlorite and
caleite were also observed. The texture is helocrystalline, even-
granular, coarse granitoid.  The rock has heen given the none
granodiorite as hest describing what is helieved to he its original
composition.

Owing perhaps ehiefly to the Targe amount of “elspars and
ferromagnesian minm"ﬂs‘ the granodiorite readily undergoes
decomposition. Where this has taken place the result has heen
to produce a mass of sericite, ¢hlorite, zoisite, vpldn'ro and caleite,
\(':l’('((‘l((] through which are the unaltered grains of quartz.  As
his already heen mentioned, this gives on casual observation the
efteet of a quartz p(np]l_\fly, and the rock has been so named, in
some of the previcus reports, The confusion has heer added to
by the Tact that large aveas of quartz porphyries do oecue in the
township north of Iabre, hut so far as knowa, not in Kabre
iteell, The distinetion is, after all, a matter »f the evain of the
rock, the quartz porphyry being the porphyritie surface equi-
vilent of the even-granular, coarser-grained granodiorite.

UNCLASRIFIED KERWATIN.

It was lound possible to distinguish approximately three-
guarters of the total area of Keewatin as either diabase or
granodiorite, but the remaining quarter has heen left undivided,
although by careful work probably most of it could be similarly
divided.  As at present mapped this unclassified portion ineludes
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hoth complex diabase and granodiorite areas and also small
amounts of other varieties of rocks, such as hornblende, green-
stene and other schists, and ellipsoidal greenstones.

Compler Arcos: The arca of Keewatin rocks on lots 2-6 of
V. Sincludes two portions which were found
10 he too complex to subdivide. A large part consists of grano-
diorite, which, with very detailed work, might possibly he map-
ped separately.  On the northern half of the area there are a
number of cast-west hands of (ypical ellipsoidal greenstones,
associated with dense fine-grained greenstones.
An area somewhat similav to this last 1s found crossing lots
11-13 of V. 8. and 13-15 of V. N.

Scliisls In a number of places the Keewatin rocks have heen

metamorphased into schists and have lost so much of
their original features as to render it difficult to work out their
origin.

On lots 1819 of 1V, there is a small arca of fine-grained
hornhlende schist in intricate relation with a more acid variety
of rock. These were probably originally diabase and grancdiorite,

On lot 44 of 1V, below the mill, the newer diabase euis a fine-
grained greenstone schist containing drawn out lenticular cavi-
ties lined with epidete and filled with caleite. Nothing can be
said about the source of the schist, further than that thin sec-
ticns show fealures distinetive of an tgncous reek.

The area of green schists on lots 7-10 of V11, N, appears to
have heen derived from a diabage. At present it is highly
chloritie, with caleite in forms suggesting former labradorite
laths, .

The Keewatin rocks have been grouped together c¢hiefly on
the grounds of forming that part of the basement complex older
than the granite intrusion. The detailed evidenee of some of
the relations of the varicus types of rocks will he found tabulated
at the end of the secticn on the Laurentian. It will be seen that
this evidence, supported by other general field observations, is
sufficient to demcenstrate the relaticns of most of the types.

LAURENTIAN.

The Fabre map-sheet just touches the northwestern fringe
of the immense area of Laurentian rocks that occupies almost
the whole of that part of Canada Iving to the cast of Fabre,
north of the St Lawrence River. Sinee the purpose of the work
was specially the investigation of the extent and cconomie possi-
bilities of the Post-TTuronmian diabase, examination was not made
of the main Liaurentian arca farther than to confirm the absence
of diabase. The strip of Laurentian rocks shown as continuous
on the south and east sides of the sheet thus only represents the
margin of a very extensive arca of these rocks. Not far outside
the map-sheet a gneiss is found, but nene is known to occur in
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the part mapped. The work of Wilson, over a much larger area,
chows that except for one instance no evidenee of more {han one
intrusion of granite or gneiss can he found. In the instanece
referved to, of two ceetirrences of what he censiders to he the
same sediments, in one case the sediments ave intruded by
granite, in the other they are younger than the granite.  This
he interprets as signiiving that therve ave two different granites.
In the present report it is held rather that the granites are the
same but the sediments difler.

The granite is the nsual even-granular holeoerystalline coarse
graniteid roek typical of the name. Tt 1s conmmondy of a greenish
or greyish colsur, less oiten pink.

Thin seeticns show the granite to be conposed of domirsnt
albite, with subordinate orthoclase, epidote, and ehlorite appar-
ently resulting frem hornhlende, also quartz and  aceessory
apatite.  No traces of the original hernblende were found, and
the felspars also were mueh decomposed.

A Inrge number of dyke rocks of the granitie class were found,
the following varieties being noted. —hiotite, and hornblende
granite porphyries: muscovite granite pegmatite: hornblende
syenite porphyry. OF these the syenite porplivey dylkes are
muech the more abundant,  The relative age as established by
intersections was Ieund to be, granite the oldest, followed by
hornhlende syenite porphyry; followed by biotite granmite por-
phyry.

In South Lorrain a considerable area 1s found of a horn-
Blende syenite clesely simtlar 1o the dyvkes of Fabre. Tt also is
vouneer than the Keewatin, and may be the source of these
dykes.

The eranite and ity allied dyke-vocks are feund to he
vounger than the rocks elassed as Keewatin,  The evidence is
quite clear that the granitic rocks arve all clder than the un-
doubted Cobalt series. The Fabre geries, however, ocenpies an
interntediate positisn, fragments of syenite porplyvey ave found
in the venglonerate, hut later granite porphyry dykes cut the
graphitic schists.  The following table shows the relations
from which the order of age of the Keewatin and Taurentian
rocls was obtained, the figurves showine the number of ocenr-
renees ohserved,

o

cUT BY :~
Diabase ... .. 0
Granodiorite 3
Granite, ... ... 2
Syenite porphyry. )
Granite porphyry 2
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FABRE SERIES.

Fabre series is the name here proposed for a group of sedi-
mentary formations Iving uncenformably heneath the Cobalt
cerics.  The cecurrences, so far as known, arve rather seattered,
and there is still some nncertainty as to the exact sequence and
relations of the members of the series, nevertheless it s believed
that the suceession ix ws it las already been given in the
table of formation«. Further it will be shown in the section on
correlation that there is reasen te helieve that this series is
probalily vepresented in other districts, especially to the north
and northeast in Ontario and Qucboee,

Deseriplions of Striking nearly east and west across the
Occurrences middle of the Keewatin complex found on

lots 2 to 5 of Ranwe V. South, is a band of
rather squeezed conglomerate,  The foliatien is paraliel to the
etrike and dips to the north at 63¢, being similar to that of
the neighheuring sehisty, o places it attaing o width of 325 feet.
On lot 3 the conglomerate has been faulted with a horizontal
displacement of 100 feet,

The paste cementing the fragments is dark greenish, very
fine-grained chloritic material, eontains. small angular grains
of quartz and  veervstallized  felspar, and was  apparvently
depesited as a mad. The inelusions noted were syenite por-
phyry, granodiorite, quartz with hematite, and magnetite such
as is found as basic segregations in thie Keewatin diabase.  The
mest almndant fragments are of the granodiorite, with which
the conglomerate is in contact.  On lot 2 a band of somewhat
recerystallized arkase is asseeiated with the conglomerate. The
relations of the conglomerate to the adjacent Keewatin rocks are
not clearly shown, Sinee, however, it containg [ragments of hoth
Keewnfin and Liaurentian recks, and is thus clearly vounger
thau the rocks with whicly it is in contact on hoth sides, it would
geem to be either infolded or Laulted,

On the west front of the hill, running diagonally across
lots 13-15 of Range V. Naorth, there is a similar though much
squeezed conglomerate. On lets 15, ranges V. and VI. North, a
sehistese quartzite and grevwacke cecur apparently associated
with thig cenelomerate, and sinee they are on the main ITure-
nian side of the Keewatin, presumahly lie on top of it. On lot
13, range VI, N, heside the upper dam en Young’s Creek, a fow
chains west of this last loeality, there is a small exposnre of
agreywacke which is probably the lateral extension of that just
menticned.  The grevwacke is fine-grained, somewhat banded
and composed chiefly of angular graing of quartz with lesser
amounts of felspar, sericite, ehlorite, and iren ore. The grey-
wacke 1s overlain by the Cobalt conclomerate, which has hoth a
dislline‘dy unconformahle dip and also contains pebbles of grey-
wacke,
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Another geod exposure of presumably this same greywacke
is found on the shere of Lavallée Bay, near the mouth of
Lavallée (reck, Here the Cobalt conglomerate vests uncon-
formably en a (ine-grained greenish grevwacke, composed chiefly
of minute angular quartz feagments witl a few grains of felspar,
also sericite, ehlorite and some very fine material.  There is no
great unconfermity hetween the dips of the greywacke and the
cenglomerate, bt the grevwacke has a distinet eroded surface.
This was very clearly seen, places being observed whers blocks
in the top layer had heen plocked off, leaving a step in the
surface.  The conelomerate did not reecive many fragnients
rom 1he grevwacke, hut a few were noted near the contaet.
There 1s considerable diversity in bheth amount and dirvection of
dip in greyvwacke, oppesite dips of 109 geenrring within a
distance of ten chains

Two small oceurrences of graphitie sehist, probably part of
cne of Targer area, were Tound in range V1IN, Thatl on lots
2 and 5 consiets of o fissile highly grapbitic schist extremely
folded and with few traces of Ity original character.  Quartz is
the mest abundant mineral. occurring in drawn out groups, also
in isolated aneular grains, as U possibly of elastic origin, A
sericitic naterial and graphite together form a mat enclesing
the guartz, and also less abundant minerals as felspar and
pyrite. This oceurrence is eut by a granite porphyry dyke and
cverlatd by a slightly recrystallized arkose,

The seeond ecetirrence is on lot 1, heside the dam on Ysune's
Creek. It is a somewhat recrystallized Afinc-grained  banded
sehistese greywacko, containing lavee dvregularvly  distributed
angular quartz and felspar orains, The layers arve marked off
By ostreaks of opaque Dlack material, probably graphite. It is
also cut by a granite porphyey dyke, but shows no other rela-
ticns to other recks.

Two ocenrrences of vediments «imilar to these of the Fabre
series are found in the next township to the northeast of Irabre,
and have heen deseribed hy Wilson

Ahont three miles northeast of the northeast corner of the
Fabre map-sheet, o contact was ohserved abent two and a half
miles southwest of Otter Lake, where the granite is intruded
into the Huronian. The Hurenian is represented at the point of
rineture by greywacke, large masses of which are included in
the granite in the vieinity of the contact. The dividing line
between the two rocks is Tairly definite, the eranite sending off
small stringers into the grevwacke along its margin.”’

Sonte five miles further to the northeast, ““in the Tae
Clair distriet, there are o number of elongated patehes of con-
<merate, ineluded in the Keewatin, and which contain pebbles

" greenstone and banded ivon, evidently  derived from the

*Wilson, M. 1, Geology of an Area adjoining the east side of Lake Temis-
kaming, pp. 18 and 20, Geological Survey of Canada, No. 1064, 1910,
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surrounding rocks. The exact eeological position of these con-
glomerates is not at all apparent, though it would seem probable
that they represent remnants of the hasal member of the ITuron-
1an, which at one time overlay the greenstone.”

“There are some «uartzite rocks included in the Keewatin
greenstones which may possibly be of sedimentary origin.
Examples of this occur a short distance south of the Head rapids
on Riviere des Quinze, and on the south shore of the same river
Lelow the Cypress rapids.”’

In South Lorrain, on the west side of Take Temiskaming,
across [rom Fabre, a grevwacke underlying the Cobalt conglo-
merate, and similar to that of the Fabre series, has been noted
by Burrows.*

To sum up, it is found that unconfermably helow the basal
conglomerate of the Cobalt series, and younger than at least
some of the Laurentian dyvke rocks, there is a schistose conglo-
merate with some arkose, schistose quartzite, greywacke and
graphitie schists, but it is not known definitely whether this is
1he complete succession or cven the proper sequence of these
rocks. The unconformity of the Fabre series to the Cobalt
series is shown by,—(a) difference of attitudes; (b) actual
erosion contact with the overlying basal Cobalt conglomerate;
{@) relative much greater deformation of the Fabre series; (d)
possible intrusicn by granitic dykes in one case and not in the
other.

As will be mentioned again, an arkose pcbble containing
tfragments of a sedimentary rock found in the Cobalt conglomer-
ate gives evidence of two unconformities below the Cobalt con-
glomerate. Considering the contact of the conglomerate with
the underlying greywacke as being one unconformity, then there
must be still older sediments lying unconformably beneath the
greywacke.

COBALT SERIES.

Areal mapping ahout Lake Temiskaming has shown that
the two series called by Miller the Cobalt and Lorrain series,
extend into Fabre, and these names are therefore retained in
the present report.

The Cobalt series, consisting of a coarse rounded conglo-
merate overlain by greywacke, slate and arkose, is chiefly dis-
tributed in the northwest portion of Fabre. Just outside the
township, to the north, still larger areas are found. Numerous
small areas are found scattered through the central part of the
map-sheet, hut since they are generally more or less isolated and
give no great vertieal section, little was learned from them. For
the portion of the map revised by the writer, the conglomerate
has been separated from the greywacke, slate and arkose, but this

*Burrows, A. G., Ontario Bureau of Mines, 18th Annual Rept., pt. 1L, p. 24.
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has not been done in the remaining portion of TFahre or in
South Liorrain,

The hest seetion of the Cobalt series is Tound on the shore
of Lake Temiskaming, south of Tavallée Bay.  1lere a thickness
of from three to ten feet of conglomerate is found lying on an
croded surface of the dense greywacke of the Fabre series men-
tioned above, The cenglomerate is made up of generally very
well rounded fragments varying in size from elght inches across
down to fine sand.  Among the inclusions were noted hornblende,
biotite and muscovite granites as the most colmmon ; next granite-
vorphyry and similar dyke rocks, then eranodiorite, various
undetermined greenstones, a numher of the underlying grey-
wacke, and lastly one of arkose, The arkese pebble is noteworthy
beeause it is partly made up of fragments of a still older grey-
wacke or arkese. This means that somewhere a grevwacke or
arkose was deposited which, after solidification and a change of
conditions, was acted on by erosion.  The resulting detritus was,
after a time, solidified, probably forming part of the Fabre series.
This new formation in turn was also subjeeted to erosion, and the
detritus containing I'vagments whieh themselves hold remnants off
this still older detritus, has tformed the conglomerate and other
deposits of the Cobalt series. This one pehble by itself alone gives
cvidence of two erosion unconformities.  Considering the under-
lying greywacke as giving one unconformity, then this pebble
goes 1o show fhat there must be still older sediments lying
somewhere unconformably hencath the grevwacke.

Seemingly sedimentary pebbles were found in the conglo-
merate at Cobalt, but they were considered by Miller® to he of
igneous origin, sinee older sediments woere not known to oceur,

The matrix of the conglomerate varies, from dominantly
a fine-grained dark-green ehloritic material to an arkose with «
smwall wmount of dark material.  Tn general the conglomerate
gives a dark colour effect. A very strikine feature is the faet
that in places the conglomerate may he deseribed as a agrey-
waeke containing oceasional Tavege pebbles, which peculiarity has
carned for it the name of “‘slate” conglomerate, used by the
carlier geologists,

Going upwards hy a gradual and even sudden diminution
in the mumber of pehbles, the conglomerate passes into an
arkose.  The arkoese is fine grained and varies from a greenish
gray colour to a pinkish gray. The beds arve rom six or eight
mnches to three feet in thickness. and commonly have a clayey
parting.  On a thickness of over 135 feet of this arkose rests a
hand, one foot thick, of a purple slate.  The slate is composed of
very fine angular grains of quartz and felspar with plates of
sericite and ehlorite in parallel arvangement.  The slaty cleav-
age is very imperfect. Above the slate there is sixty-five feet of
arkose similar to that below, but this is followed by 130 feet of

*Qutario Burcau Mines, 18th Annual Roport, pt. 11, }411. 4519,
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coarse heavy-bedded pinkish arkose, containing occasional thin
conglomerate bands, and forming the top of the hill. This
sectien thus shows a thickness of 330 feet of these sediments,

Ahout one mile south of Lavallée Creek a small exposure
on the shore shows the southern margin of the conglomerate
resting on coarse Laurentian granite. A very striking feature
i the presence in the conglomerate of a number of granite and
greenstone boulders up to three feet aeross.

In the areas found in the northern part, the conglomerate
attains a much greater thiclness, even up to {ifty feet. Jasper
and other iron range pehbles are also more common to the north.
thongh nowhere very abundant.  Arkose fragments were noted
in the econglomerate on lot 8 of VITI. N., also 10 and 13 of VI. X,

On lots 10 and 11 of range VI. N. the conglomerate over-
lies an arkose similar to that usually found ahove the conglo-
merate. This was interpreted as heing a repetition of the con-
glomerate, the lower beds heing probably represented by the
exposure ahbout fifteen chains to the north, which shows the
proper dip and strike for that position.

The Cobalt series is tound resting unconformably on various
Taurentian and Keewatin roeks, also greywacke of the Fabre
series.  Between the (lobalt series and that next younger, the
Tiorrain series, there is little, if any, unconformity in Fabre. In
the Cohalt and Gowganda districts there is believed to be an
unconformity.

LORRAIN SERIES.

This series consists almost entirely of quartzite, but with a
small amount of conglomerate, lying with slight if any uncon-
formity on the arkese of the Cobhalt series. The sequenece is
shown in the oceurrences on lots 36 and 37, also 43 to 46 of Range
1T, Going upwards the pinkish arkose of the Cobalt series
changes rather suddenly to the yellowish green felspathic quart-
z1te of the Liorrain, the transition heing marked by rather numer-
ous slightly conglomeratic bands. The pebbles of these bands
eve remarkable in bheing for the most part angular quartz, with
orcasional Jasper fragments. The section on lot 45 of Range 11
gives 400 feet as a partial thickness for the quartzite.

On lots T to 6 of Range V. S., the Keewatin arca has lying
on it in several places, a conglomerate which rapidly erades
upwards into a greenish quartzite, of exactly similar character
to that just described. The conglomerate consists wholly of
angular material, chielly derived from the adjacent underlying
rocks.  The upper portion of the Keewatin has been broken
into large angular blocks as mueh as five fect across, which,
having had the interspaces filled with the quartz sand, now
form the lowest portion of the conglomerate. Going up/\\'nrds
the angular fragments diminish in size till abont fifty feet above
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the base thev are entirely lacking, and the conglomerate grades
over to a quartzite. On lots 7 and 8 of V. N. the extension of
the conglomerate overlies a dark coloured arkose or greywacke.
Considering the very strong similarity of the quartzite and, to
a less degree, the angular nature of the conglomerate, it is
believed that these occurrences belong to the Lorrain series..

A somewhat comparable cecurrence, near Ville-Marie, not
far to the north of Fabre, has been deseribed by Barlow.* There
the typical quartzite is tound to be derived from the decomposi-
tion of a granite in place.

On lot 7, Range V. N, the angular conglomerate, similar to
this last, is found lying on top of an arkose. Another oceurrence
is on lot 35, Range 1V.

NEWER DIABASE AND GABBERO.

The ““newer’” diabase is so called in distinetion to the older
Keewatin diabase. The name gabbro has been applied to the
very coarse phases of diabase, but since the ophitie texture is
algo shown by these coarse varieties, this is an improper use of
the term gabbro. Nevertheless sinee the term is in common use
amongst prospectors and others, it secems advisable to retain it
for the present.

The newer diabase occurs in a large number of small, more
or less isolated patches.  Considering these in a broad way, it
may he said that the diabase is distributed in two belts, one
roughly paralleling the contact between the Huronian and the
older rocks, running diagonally across ranges 11, 11T, IV., V. 8.,
and V. N., the other following the shore of Lake Temiskaming
and occupying the points between Fabre whart and Daie de
V' Aflricain.

The petrographie study of the diabase rocks confirmed the
general facts brought out by more detailed studies of geologists
in other neighbouring districts**

In hand specimens the diabase varies from a fine-grained
ereenish black rock, showing a ferromagnesian mineral penetrat-
ed by laths of a greenish yellow felspar, to a very coarse-grained
reddish rock showing a network of ferromagnesian individuals
in a background of dark reddish felspars.

In thin sections it is found that the diabase is generally very
much decomposed and it is only in a relatively small number of

*Geological Survey of Canada, Vol. X, 1897, p. 195, L.
#*Details of the petrography of the diabase may be found in the following
articles :
Rarlow, A. E., Journal of the Canadian Mining Institute, XTI, 1908.
Bowen, N. L., Journal of the Canadian Mining Institute, XII, 1909.
: Journal of Geology, Vol. XVIII, 1910, p. 638.
Collins, W. H., Economic Geology, Vol. V, 1910, p. 538.
Hore, R, E., Canadian Mining Journal, April 15th, 1909.
LEconomic Geology, Vol. VI, p. 51.
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slides that the eriginal minerals remain sufficiently fresh to be
recognized.,

The I'resh medium-grained roek is composed chiefly of equal
amounts of large augites, and felspars which penetrate the
augite.  In lesser quantity is quartsz, chiefly intergrown with
felspar.  Apatite, titanite, magnetite and pyrite are found as
accessories,  The felspar was found to he a basie labradorite.

The coarse variety, commonly known as “‘gabbro,”” and
gsometimes “‘red rock,”” is similar in mineral composition to
the medium-grained rock, hut contains a smaller proportion of
augite, and further, quartz is more abundant. In a nuwmber of
localities it contains small vugs lined with quartz erystals and
filled with caleite.

A third type of rock associated with the diabase in small
amount is known as aplite.  In this rock augite is entirely lack-
ing, its place being partly taken by small amounts of biotite,
The aplite consists essentially of interlocking grains of quartz
and felspar.

The relations of the diabase types are well seen on lot 44 of
iV at the mill on Young’s Creek. At the contact with the
Keewatin, the diabase is a dense dark coloured rock: a lew inches
away the separate grains are readily distinguishable and laths
of a greenish yellow felspar can be seen.  (eing still farther
from the contaet the grain becomes progressively cearser, with a
transiticn into red rock, this being typically developed as elose
as 10 or 20 feet from the contact.

At numereus other localities similar relations were observed,
though it 1s only infrequently that actual contacts can be seen.

On lots 21 and 22 of 11, also 29 and 30 of 1V., the oceur-
rences show fine-grained diabase ¢n the margins and lower parts
and suecessively red veek and aplite towards the middle and
higher,  There scemed to be a progressive vertical gradation
from fine-grained dinbase helow, through red rock to a typical
aphite ¢n tep. Suggesting a further step or extreme limit, it
was noted that the aplite of the sceond loeality showed ireegular
spots of caleite similar to the vues found in the red rock.
Similar occurrences in other districts have been aseribed as dus
1o either asgimilation of overlying sediments or to differentiation
of the diabasce.®  The writer considers that the evidence lavours
dilferentiation,

Aplite dykes arce most abundant in the diabase of the
occnrrences on the lake shove.  Generally they are fine-grained
and of a bright pink colour.  Some show pockets of caleite, and
in nearly all, pyrite and chalcopyrite are rather abundant. The
largest dyke noticed had a maximum width of 18 inches. A
censiderable number average six inches thiclk.

The relations of these types of rocks may be generalized as

*Bowen, N. L., Journal of Geology, Vol XVTII, 1910, - G638,
Collins, W. H., Economic Geology, Vol. V', 1010, p. D38,
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follows:  Tn small dyvkes and at the marveins of larger masses
fine grained diahase i found. Going inwards From the contact
1he grain beeomes progressively lavger: 16 the ignecus body is
sulticiently Tavge, red rock s Tound, with which aplite s asse-
clated, in complementary though relatively small propertion.
The aplite and red reck ave differentiates of the original diahase
magmz, Mast conmienly the aplite is found in dykes cutling
the diabasce.  In seme cases the diabase has differentizted into
Lovizental layers, with red roek Dhelow and aplite on top.  The
aplite dykes are elosely associated with the silver ores in the
various Mentreal River distriets, and it is helieved that the
silver-bearing miverals differentiated frem the dinbase at the
caime time as the aplite, and that they were earried into the veing
where they are new feund, either diveetly by the aplite, or by the
Lieated waters known to he also present.

Form of Intrusion . Tixamination of the map shows a large

number of detached ocewrrences of dia-
hase In ranges IV VO SO VN and VID N, In general these rise
fram twenty o fitty feet above the elay tlat. The lower portions
el the diabase ave finer-grained than the upper parts, in several
cases very markedly so. The nearby outerops of the other vocks,
chiefly Keewating also vise very little above the elay.  The small
outerep of arkese in the nerthwest corner of 4 of VIO N lies at a
lower level than the adjacent diabase, and shows esnsiderable
reerystallisation, apparently done to heat. A videe running
acvoss lots 7210 of Vo S0 and VO N s considerably higher than
these other oeccurrences, The central higher portion consists of
i mass of diabase, with outerops of Keewatin and Hurenian
showing an either side near the feot of the slepes. The hroad
arca of Keewatin rocks at the sonth end in V. 8, forwes a Tow flat-
topped rvidge Team which the diabase rises abruptly, as il it had
formerly covered the Keewatin But had been stripped Tack, At
the seuth end of let 7 of VIO N, the diabase has a vertical contact
with the Iuronian, This may he ene wall of a dyke, hut judeing
from the general distribution of the diabase it is helieved to be
merely a leeal introasive creassing of the bedding.

A Dbriel consideration of the relations just deseribed is suf-
ficient to indieate that these oceurrences arve parvts of a single
tormer unit cr mass, having its major dimensicns horizontal
and thus sugeesting that itx Forme Ix elther an intrusive sill op
an extrusive surface flew. The ehief featnres distinetive of these
two types are—in surface flows the rocks are glassy or at least
relatively very fine-grained, usually amyedaloidal especially at
the upper and lower contacts, the upper surface is usually
scoriaeestis; the reeks of slls ave relatively coarse-grained, very
rarvely amyedaloidal and never seoriaccous. The evidenee shows
that the ocemrrences are at appreximately the same level, pro-
hably have about the same thickness, vertical sections show
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gradation down to the underlying rock, which in some cases is
actually exposed. The grain of the rock, however, is commonly
quite coarse and not at all glassy, amygdaloidal or scoriaceous,
although it must be berne in mind that the original upper and
possibly scoriaceous surface may have heen removed.  In favour
of a «ill 1s the fact that large masses of sediments, such as those
on the lots avound 25 and 37 of L., 3% of 1V, and 2 of VI, N,
are not only topographically higher than the diabase oecur-
rences, but the projection of the present attitude of the hedding
indieates that the diabase was fermerly probably covered by the
sediments.  In further support of the intrusive character of the
dinbase Is the faet that the sediments, having a much less speeifie
gravity than the diabase, would tend to be lifted and floated
by it, rather than allow it to breal through and pour out cn
the surface as an extrusive, It will he noted in this connce-
tion that the sill appears to have heen intruded ehiefly into the
Huronian sediments at or near the contact with the Keewatin,

H may be mentioned as an unexpected feature that only
one small dyke, showing hoth walls, was found cutting the
sediments. This occurs on lot 1 of VI S,

The ceenrrences on the lake shere form what ave really guite
Tow knasbs, but in this ecase renderced eonspicuous by rising
abruptly out of a ¢lay flat on one side and the water on the
other. They alwo give some evidence of being remnants of a
gill.

The iglands in both lavallée and Africain bays consist of
the Cobalt conglomerate. Detween the mass of diabase on
(uinn’s Point and that next to the soutl, there is a small low
lving exposure of arkese in the bottomn of the hay. The arkose
shows baking and the nearhy higher [ace of diabase shows pro-
gressively finer grain frem the top dewn. In general these
vecurrences of diahage show mueh finer grain at the water’s edge
than higher up. These facts hear cut the view that these masses
are the reimnants of a sill. On the cther hand the approximate
Iinear arrangement of these oecurrences give some sugeostion of
their being outerops of a dyke, but beyvoend this sngeestion there
arce no cther arewnnents in favour ¢f such a view, and a number of
facts in divesi opposition.

Contact Phenomena - The metamorphism caused by the in-

trusion has usually been limited to
within a very few feet of the contact. The only places showing
any general effect are the occurrences of sediments on lots 7-9
of Vo N, where the arkose or quartzite has heen partly recryvstal-
Hzed and 1s “spotted.”” At the south end of VI. N., the eastern
margin of the diabase has digested a eertain amount of he
sediments.  Liven fifteen cr twenly feet from the contaet it is
scen in thin seetions that the diabase contains numerous partly

)

absorbed shreds of the quartzite and arkose. These are found
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in all stages fromm relatively large fragments down to those
that run into a mere streak of material separating the felspar
erystals.  The felspars are relatively more aeid than in the
normal diabase, and the ferromagnesian minerals are present in
very stall amounts.  Ancther feature of the diabase at this
locality is the presence of irregular masses of caleite an ineh or
two across and containing or surrounded by pyrite, ¢haleopyrite,
reddish telspar and some quartz, There is no variation in the
grain of {he rock snrronnding these masses, and they are con-
sidered to be magmatie segreeations of the same type as the
aplite veins.  Two ar three chains to the west of the contact
there arve numerons blaeks of diabase confaining veins and
evidently derived nearby,  The veins are remarkable in heing
compaosed of a heavy erust of axinite next {o the walls and {illed
with caleite stained with cobalt bloom,  The only other vein of
this type found, e¢uts the Keewatin in the east drift of the main
shaft on lot 2 of V. N, This locality around the south end of 7
of V1. N, would well repay considerable further study.,

Corvelation : The diabase and eabbro belong to the same sevies
of Intrusions as those associated with the silver-
cobalt ores of the South Lorrain, Cobalt and the various Mont-
real River districts. Owing to this cconowie Timportanee the
diabase has received a groat deal of attention from both miners
and geologists, The result has been to show that oceurreness of
this same type of diabase are oxtremely abundant throughont
that part of Ontario between Lake Temiskaming and the great
developments of Keewenawan diabase around Lake Superior.
Wilhile no detatled petrographic study ol the relations of these
various diabase ceenrrences has been made, it is, however, gener-
ally aceepted that they all helong to the sate general intrusicn.
The reasons lar this heliel are: the distribution throughout this
area of oceurrences of one type, which occurrences arve similar
not only in their broad features but more especially in the
details ef differentiation; the mtrusives arve of the same ag: in
go Tar as heing Post-TTuronian,  An additional point of similavity
is the comwmon assoelation of ore depesits, stlver-eobalt -conper
ores in the Temiskaming  districts. copper at Bruce Mines
and Michipicoten, silver in the Port Arthur distriet, and niost
probably also belonging here,.—the nickel-copper ares of Sudbury,
Although it might be safe enocugh to call this the Keewenawan
diabase Tor the Temiskaming distriet it appears preferable
not to do so until the correlation has been more fully established.
The newer diabase is Found to he the voungest solid rock in
Fabre.  Abundant intrusive contacts were found in the Kee-
watin,  For the TTureniun fewer actual coutacts were seen, hut
the general evidence of its later age was quite satisfactory.
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CLAYS, SANDS AND GRAVELS,

Of the area indicated on the map as ‘‘clays, sands and
gravels,”” probably over mninety-five per cent. is cccupied by
elays.  Freshly exposed scctions of the surface deposits are
rare, bul by piceing together fragmentary information from
arious exposures, a fairly good idea of the conditions may be
obtained.

On Young’s Creck in Range VII N, one of the few good
sectiony shows twelve teet of mnassorted boulder clay lying on
bed-rock, followed by abont thirty feet of stratified elay.  The
bottom lavers of elay are about four inches thick, but in about
ten feet upwards they have decreased to an average of halt an
inch. In other localities both thick and thin layers are found,
bhut it may he said that in general the stratification of the clay
~aries from one half to about one inch. From stream cut banks
it is found that the clay reaches a thickness of forty feef. At
various points along the roeky ridge crossing lots 8 and 9 of
V. N. and V. 8., there are abundant local deposits of gravel
apparently occupying the minor hellows of the rock surface.
Near the west end of lot 32 of 111, road ballast has been obtained
from a depesit of cross-hedded sandy gravel, which scems to
underlie the ¢lay. The top of the hill on lots 25-27 of 1., by
the lakeshore, is largely occupied by deposits of houlder till.  In
nnmerous other places sand and gravel were found on the hill
tops, while ¢lay girdled the foot.  Ohservations made in a num-
ber of cases, hut not sutficiently widespread enough to he con-
firmatory, go to show that the stratified ¢lay has not been
deposited in Fabre at heights greater than 150 feet ahove Liake
Temiskaming.

Suntming up the rather Insufficient information, the econclu-
sion 18 reached that the Led-reck, at all levels, is overlain by
1rregular variable depoesits of unassorted till, sand or gravel, on
top of which up to a level of about 150 feet above Liake Temis-
cawming, is a deposit of stratified elay varying in thickness from
nothing up to over forty feet. Wells and springs issuing from
the clay, fuller mention of which will be made later under
““ywater resources,”’ confirm the presence of a porous stratum’
beneath the clay.

CORRELATION WITH OTHELR DISTRICTS.

Keewaton The rocks which are grouped as Keewatin corres-

pond in position, in general lithological character,
and in their disturbed condition 1o the Keewatin as defined by
the Iniernational Cemmittee on nomenclature.  The Keewatin
rocks of FPabre are closely comparable with those of the South
Lorrain, Cobhalt and Gowganda districts. In these other districts
the various types have not been mapped separately, hut appar-
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ently in IPabre the coarse-grained vavieties ave relatively much
more abnndant. It was Tound possible to distinguish approxi-
mately three-quarters of the total area of Keewatin as cither
diabase or grancdiorvite, and hy carelul work probably most of
the remainder conld be similarly divided.  There ave a few
relatively small ocenrreences of other rocks, sueh as hornblende,
greenstone ana other sehists, and ellipsoidal greenstones.  The
cllipsoidal greenstones are closely comparable with those of the
Vermilion distriet of Minnesota,

Lawrenlian: The term Laurentian has been employed in the

present repert for gramtie rocks of the basement
complex, but which may possibly be intrusive into some of the
sediments of the Fabre series,

Huroniiai - The term TInvenian for Fabre is applied to a

group of three sedimentary series separated hy
unconformities, at least two of which series rest uncontormably
on the Lavrventian. The middle and upper series are the direct
lateral extension of the Cobalt and Lorrain series, deseribed by
AMiller in the Cobalt district and also found 1o extemd westward
at least as far as the Gowganda distriet, and northward nearly
to Lalke Abitibi. Seemingly on the basis of lithology the Cohalt
and Lorrain series have been correlated tentatively hy Miller as
Lower and Middle Thuvonian:; however, the comparison with
cither the Sudbury ov original Tluronian district is not close.
The discovery of the IFabre series beneath these other two shows
that they are move likely Middle and Upper. There are no
strilkking features in the Fabre servies either, to form a basis of
correlation. One great difference hetween the general suceession
of Fabre and that ol the original Turonian area, is the complete
lack of limestones in the former.

Fabre Series: In a number of places outside of Fabre Town-
ship, oceurrences of sediments have been
described, with special mention of their greater deformation in
comparison to the relatively unaltered Clobalt series, In addition
to localities deseribed by others, the writer, during the course
of various reconnaissance trips, particularly in the country
bordering the Hudson Bay-St. Lawrence divide, to the north and
northeast of Fabre, has also observed a considerable number of
these occurrences.  The relative position of the arcas to be
deseribed will be seen by reference to Fig. 1, on page 6.
Mention has been made of a granite cutting a greywacke in
the township of Laverlochére, which adjeins Fabre on the north.
The description is not very clear, but snggests clearly that the
greywaecke may belong to the Fabre or other series older than
the Cobalt series. (%)

(*) Wilson, M. E., Geological Survey of Canada, No. 1064, 1911, p. 20.
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Tn the vieinity of Rabbit and Fagle Rock lakes, near T.ake
Temacami, there is found a much fractured quartzite associated
with ereenstones and relerred to the Keewatin, (%)

From information in a private report it appears that on the
northeast arm ef Lake Temagami there is present one, if not two,
series of sediments older than the Cobalt series. It is note-
worthy thaf these contain bands of limestone, and in part at
least are quite schistose.

In the Poreupine distriet occur some highly schistose grey-
wacke «lates and conelomerate havine the same strike and dip
as the Kecwatin, 'This is in sharp contrast to the nearest occur-
rence of the undoubted Clobalt series, which is quite unaltered,

North of Larder Lake there is a helt of squeezed grevwacke,
arkose and conglomerate, distinetly older than the Cobalt series.
whieh is also present.

Extending to the cast of Lake Opasatica, an area of over
two hundred square miles is oceupied by wetamorphosed quart-
vites and arkeses for which the name ‘‘Pontiac Sehists™ has
heen proposed. (¥%%)  These are overlain unconformably by the
Cobalt series and ave Intruded by a granite and gneiss,

On Seals Home Lake, farther to the northeast of this last
area, and probably its lateral extension, there is a considerable
aevelopment of hornblende and mica schists associated with an
impure banded cuartzite. A similar quartzite is found about
four miles north of the Naticnal Transcontinental Railway
crossing over the ITavricanaw river, near the outlet of Seals TTome
lake, and also to the nertlivest on the Nawapitechin river.

The above deseriptions, chielly of localities in a northerly
direction from Fabre, show fairly clearly that thiere is an im-
portant series of sediments older than the Cobalt series, and at
loast suggests that the Fabre series may attain quite a consider-
able development.

In a southerly direction it is much morve difficult to draw
any comparisons, sinee the horizon marker used above, namely
the Cobalt series, dees not extend for more than a short distance.
However, certain hroad parallels ¢an be drawn which indicate a
possible correlation, Tt is found that to the south of Fabre there
15 a series of extremely metamorphosed sediments, probably out-
liers of the Grenville series, quite comparable to the DPontiac
schists to the north.

Crystalline limestone of the Grenville series has been report-
ed from the east side of Lake Kipawa, about 30 miles to the
sontheast of Fahre,

Near Mattawa, about 100 miles south of Fabre, there is an
area of sedimentary gneisses containing cyanite and such like

(*) Marginal note on Map No. 599, Geological Survey of Canada.

(**)See marginal note on Map of the Porcupine Gold Area, Ontario Bureau
of Mines, 1910,

(¥**)Wilson, M. E., Geological Survey of Canada, Summary Rept. 1009, p. 175.
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minerals, and  westward along  the Mattawa river several
oceurrences of erystalline limestones.

In the Sudbury distriet the oldest sediments have been very
uceh metamorphosed, giving rise to secondary minerals, such as
staurolite,

The Grenville series, as typically developed in the Baneroft-
Haliburton areas, some one hundred and thirty miles south of
Mattawa, eonsists of a very great thickness of limestones, inelud-
ed In which are miner bands of sedimentary gneisses, with the
whole series intruded hy granite and extremely metamorphosed.

The writer has not visited these various localities just men-
tiened, but the published deseriptions indicate a strong similarity
Between thein, i not seme greunds for correlaticn.  They all lie
on the margin ol the same hnmense area ol granite and gneiss,
than which they are older in most, 1f not all cases. They exhibit
in general a muel greater degree of metamorphism than the
next followine sediments, the Cobalt series, wherever the lalter
it present. The ehange trom deminant Huestenes on the south
to fragmental sediments an the norvth, appears to he well ex-
plained by a gradation such as would obtain ¢n approach to a
shore from deep water conditions.

At the present time we have to leave this correlation as a
suggestion, but it poionts out the way for further profitable
investigation.

Dabase and Gablbro: It has already been indicated that while
these are very probably of Keewenawan
age, vet this has not so far heen delinitely proven,

ECONOMIC GEOLOGY,

The deposits of the metallic minerals of Fabre may be con-
veniently greuped together according as they are assoclated with
the Keewatin or the newer diabase.

Keewalin Deposits: Tn common with that of many other

districts, the Weewatin of Fabre shows
widespread mineralizatien, and on a number of the more promis-
ing cceurrences a eonsiderable amonunt of work has heen done.
The most abundant mineval is pyrite, with which chaleopyrite,
<alena and sphalerite are also frequently found, though in lesser
amounts.

The Jessie Fraser Copper Mining CGompany has heen pros-
pecting a deposit on lot 8 of VIT. N, The chictf body is a band
of schist ahout three leet wide, impregnated with pyrite and
chaleopyrite. The development work consists ol two shatfts, 60
and 85 feet deep respeetively, with some drifting and erosseut-
ting. This work was done with a small steam and compressed air
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plant, but operations have been suspended for some time. A
similar deposit aleng the strike to the cast, on lot 9, is opencd by
a small shaft.

On lot 15 of VII, N., a ecuple of prospect pits were sunk
some twenty-five years ago by Ilenry Timmins of Mattawa. The
ore appparently consisted ef a band rich in iren pyrites, in a
country rock of grancdiorite.

At the Blake prespeets on lot 7 of V. 8., pyrite with small
amonnts of chaleopyrite is found in irregular quartz veins, and
zs an impregnation of the granodiorite.

At the south end of lot 8 of V. 8., there is a number of
strong veins dipping at high angles and outeropping in a steep
face of granodiorite. One of these, opened by an adit for about
twenty feet, shows a ealeite vein mp to eight inches thiek, but
culy having a few spots of chaleopyrite. Another has been
apened by two inelined haoles, about fitty feet deep, and starting
¢lese together.  The first hele, sunk on the dip, went down
through a series of small lenses of galena and chaleopyrite in a
ganeue of quartz and caleite. The second, sunk inclined on the
strike, near the surlace, cuts throneh a fault with about ten
foet threw, but picks up the vein again on the downthrow side.
The vein widens (rom about fen inches near the fault to three
s a hall feet at the bottem of the hele. The vein minerals
censist of quartz, caleite, pyrite and chalecopyrite. This 1s the
maost promising prospeet seen in the Keewalin.

On lots 25 and 26 of range 1V, prospeeting has been carried
on in the Neewatin diabase by parties associated with Dr. Aubin
of Vilie-Marie. A pit ten feet deep 1s sunk on a clean cut lens-
shaped mass of pyrite bearing a little ¢haleopyrite, and having
a maximum thickness of two feet.  Another pit is on a vertical
Joint frem whicly start a nunber of siall short horizontal seams,
filled with quartyz and caleite, hearing pyrite, galena, sphalerite
snd chalcopyrite. Two other shafts abont {ifty feet deep have
heen sunk on veins having very small amounts ol sulphides,

Nawer Diabase Depoxils - As has alveady been indicated, the

newer diabaze and gabbro belone
16 the same general intrusion as that of the Cobalt and neigh-
honrine «ilver districts, and 1t was the hopes of finding similar
asseelated slver ores that eaused the first rush of prospecting in
Iabre.  The veins found with the newer diabase contain the
same minerals commenly found at Cobalt, but in a different
order of importance. Caleite and quartz ave by far the most
abundant,—frequently almost to ihe execlusion of the other
minerals; pyrite, chalecopyrite and hematite are next most com-
maon, with smaltite or some other eobalt-bearving mineral in small
but widespread quantities. I'ree silver has heen reported, but it
appears to he rarve if found at all.  Silver may, however, be
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found by assaying, and is usually accompanied by a ecertain
amount of gold, in which respeet there is a difference from orves
o the Cobalt district,

The dinbase ot the lake shore in the vieinity of Quinn’s
Point, on Iotg 35 to 41 of range I1., containg numerous veins, On
let 35 on the slope overlocking Lavallée’s bav, a shaft twenty
Foet deep hus Beenn sunk one o valeite vein two inches wide trace-
shle for several chains, and showing very abundant eobalt Hhloou,
Cnthe west side of the <ame hill there are two shafts, one of
theny ity feet deep, en an aplite dyke two inches wide show-
iz cobalt and nickel Blooins, pyrite and smaltite: the other on
@ocalette vein alvo showing pyrite and smaltite, had reached 2
depth el forty feet when visited.,  On fot 36 an aplite dyke aver-
ceing nearly ecighteen inches wide is expoesed on the lake shore
{for about a chaim in length, 1t shows segregations of caleite
and carvies disveminated pyrite and chaleopyreite. On lot 37 a
shatt seventy feet deep has been opened en a ealeite vein five
inches wide in places awd showing small amounts of pyrite,
chaleopyreite and smaltite,  On let 41, an adit has been (driven
for twenty feet on an apiite dyke five inches wide, and various
other pits sunk en cther smaller veins and dylkes,

Mest ol this werk wentiened above has heen dene hy ““Ta
Cie Mintere de Ta Vallee du St Mauriee, ™

On the lake =here at the end ol Wahre wharf, and eutling
the dialase, there s a caleite vein ten inches wide in places,
but not showing any metallic minerals. Nearby, small veins of
quartz and caleite carry sinall amounts of pyrite and traces of
a cobalt mineral,

On the AT elann, ot of range TV there arve very
numerous velns cutling the diabase, and o few cuiting a Kee-
watin greenstene. These have o gangue ehiefly of ealeite, and
carry o cansiderable awmeunt of smaltite. 3 shalt twenty-seven
feet deep has been «unk en o two ineh ealeite vein, The arca
of diabaxe expoved iy very smail, but on acecunt o the execed-
inelv abundpnt snall veine, all displaying eshall bloom, this pro-
peety has Tecally been considered very promisine.

Lot 3 of range V. N. has heen prospected by the “Terra
Nova Mines, Ltd. 7 with a well-equipped steam and eompressed
air piant, The dinkave 15 in contaet with the Keewating and
cobalt heaving veins ave feund in both recks. The main shaft
i the Keewatin is 170 feet deep with ahout 100 feet of deifting
and ceressceudting at the 100 foot level, The main vein s a
shattered zene four or five inehes wide, but centaining a clean
vein in plices thyee inehos thieks The filine ix ealeife, smaltite,
hematite, ehalespyrite and fragments of aplite. AL the sur-
face. hemntite alene was present, Anether vein showing no
metallie minerals is remarkable in being chiefly composed of the
wineral axinite,

In the diabase a shaft has been sunk about elghty feet en two
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nearly parallel caleite veins averaging four inches wide. One
vein ean be traced on {he sarface for about twelve chains. Only
small amounts of sulphides weve ohserved in either. In numer-
ous other smaller veins nearby, the caleite earries abundant hem-
atite, apparently derived from the oxidation of chalecopyrite.
Openings have heen made on a very large number of small veins
and cracks in various parts of the property.

On lot 5, just cast of this last property, and also in the
Keewatin, prospeeting has been cavried on by the Pontine Min-
ing and Milling Cn., but operations have heen suspended for
some time. The dump showed the vein to have earried hematite,
magnetite, chalespyrite. pyrite and galena, It aceerding to
the report of Wilson, there does not appear to have heen any
important or workahle cencentration of these minerals in the
veins, A vein having a stiilar relation of minerals is also found
on lot 3 of V. S, in a pit a short distance south of the main
shaft of the Terra Neva property.

CONCLIUSIONS,

The fundamental requirvement for the successful workine
of an are deposit is that there shonld Le a sufficient wnceunt of ore
recoverable to pay for the direct and indirect cost of its removal,
and yet still leave a marein for profit. The cost of mining the
are is governed by a number of prineciples, of which we will only
discuss the more important.

In working undergreund it is necessary to have all open-
ings wide enough to eive suflicient elbhow room to work to advan-
tage, but the widih is independent of the width of vein. To
illnstrate the elfect of thix, if the minimum werking width is
fifty inches, and the vein is one inch wide, then the proportion of
ore to barren roek will bhe as one to forty-nine.  Supposing, how-
ever, the vein is ten inches wide, this proportion will be redue-
cd to ten to forty, or as one fo four. Sinee the work done must
he paid for fiv the value of the cre obtained, it thus follows that
a narrow vein is worked under a very heavy handicap. 11 the
veing are short, or pineh and swell suddenly, so that a lTot of un-
profitable work hag to he done in finding cr in following the ore
bodies, this gives a sinilar and even additional handicap to that
of nurrow veins,

The ere. whether preduced from wide or narrow veins,
must, mereover, contain a sufficient proportion of the desirable
mineral to give a certain average value, depending on working
costs. 2\ narrvow vein of high erade ore may be uite as profit-
ahle, or even more so, than a wide vein of low grade ore.

The workability of a deposit is also closely dependent on
general conditions, such as transpertation facilities, availability
of supplies of timber, water, fuel, power,ete.
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Applying these considerations to the ore deposits of Fabre,
we find that:

{a) The veins arve narrew, excepting a few of the Keewatin
copper veins; the average width woeuld be nnder three inches.

{(h). With ene or two cxeeptions the veins are short and
rineh ont quickly,

(e}, The vein material, even when obtained, is very largely
composed of nearly harvren caleite and (uartz carrving only small
values.

(d).  Tranrpertation facilities and availability of supplies
are not uniaveurable {o mninge,

(). So Tar, prospeeting has not diseovered any workable
bodies ol ove.

(. No ove warth saving has heen obtained from the
prospeceting aleeady dene,

(). These who have dene the most impsreiant work in
prospecting and ave thus in the hest pesition to judge the results,
Lave ceased werk.

In view of all these considerations, and after comparison
with the werking mines of South Lorrain and Cobalt, the con-
clusten seems unavaeidalile that there is at present no great pro-
mixe in the mineral deposits of Fabre,

(/vai )YAq.

The elay which is so well developed in IFabre is quite similar
to that already successtully employed in the manufactire of
Frieks at New Liskeard.  Whenever conditions eall [ov its use
there is an unlimited supply of ¢lay available in Fabre.

WATER RESOURCES,

Fabre Townehip is honnded on the west hy Lake Temiskam-
ing, into which deain the anly two streamis in the area of any
eonsiderable size—Tavallee and Yonne Creeks.  Sinee almost all
the forest has heen rewoved, the snow and rain waters run off
both quickly and completely, with the result that there are very
few smaller streams tributary to those just noted, and in conse-
guence, 1n a large number of eases, the settlers ave obliged to aet
their supplies of water rom welle. Tt is ,theretore, of consider-
«ble importance to knew what are the nnderground water re-
SOULCeS,

On the shore at Lavallee Bay, north of the point at Fabre
whart, there are & numher of natural springs issuing from the

bank and giving a strong flow of water.
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Along the road running north from Fabre village several
persons have obhtained abundant flows of water {rom driven
wells, and a couple of wells in the village itself have found
smaller supplies.

At the south end of lots 1 to 5 of V. 8., there is one good
driven well and a namber of natural springs. A good natural
spring is found on lot 12 of V. N.

In general this water, while rather hard owing to its carry-
irg considerable amounts of lime and iron salts, is quite satis-
factory for domestic uses. The water evidently comes from
beneath the elay, and the number of natural springs together
with the success already obtained by artificial means, indicates
that in many places there is an abundant supply of excellent
water to be had for the sceking. The small cost at which a well
may be driven in the clay makes it worth while to attempt to
cbtain water, cven where there are mno specially favourable
surface indications.

Tie TRIBUNE PrEss, Liovirren, MONTREAL.
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