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SUMMARY REPORT, 1921, PART D 

AN EXPLORATI01' NORTH OF THCNDER BAY, ONTARIO 

Introduction .. 
Des~riptlon or r oute . . 
Econon1ic geology. 

By T. L. Tanton 

CONTENTS 

INTRODUCTION 

The latter part of the field season of 1921 was spent in making a reconna.issanrP. 
<Survey of an uusubdivided area which l ics wl'st of Dorion township and north of the 
t wnships throug·h which the Canadian Paci£c and Canadian National railways run 

/ in their course along the north shore of Thunder bay in northern Ontario. The 
results obtained form an important contribution to the geography of a map-sheet 
which is in course of preparation; in large part they deal with an area which is very 
difficult of travel and which is shown blank on existing published maps. A descrip
tion is given here of the new canoe rou tcs in to this little known area which were 
found and surveyed in 1921. The information will eventually be incorporatcJ into 
a map of the distril't, but as given here may in the meantime prove sevriceable to 
prospectors and others interested in the territory to which the route leads. 

DESCRIPTION OF ROUTE 

The solid rocks of the district and along the route here described are all P recam
brian. They are readily irnbdivisible into an early Precambrian g-roup of · complex 
structure and a late Precnmbri:m succession of little disturbed sr.rliments and a~so
ciated igneous rocks. The Basement Complex consists of a Schist Complex and granitic 
Batholithic Intrusives. The Schist Complex consists of two lithologically distinct 
divisions one of which is composed almost entirely of banded biotite schist and the 
other of dense, fine-grained ch1orite, hornblende and sericite schists, and· •handed iron 
formation. Of the younger Precambrian rocks only the Kewecnawan sedimen ts and 
.diabase intrusives are well developed. Animikie sedimunts were not found underlying 
the Keweenawan to the north of Loon. 

From Dorion station an excellent road runs through the agricultural settlement 
in Dorion township, rising gradually for 6 miles to the old post-Glacial lake floor wherP, 
it touches Mr. Gambles' farm on lot 14, concession V. From there the route follows 
Bishop's trail over boulder clay for l} miles to a branch road that leads northerl.t 
and slopes gradually down for one-half mile to the south bay of Wolf lake.1 

Wolf lake is a beautiful sheet of water 4 miles long and averaging a quarter of 
n mile in width; its southern half is bordered by glaciated, bare hummocks and ridges 
of ~ranite and gneiss which rise froln 30 to fiO feet above the water. The outlet is 
at the eastern extremity where a 3hallow rapid runs over gravel. K eweenawan sedi
ments in horizontal a ttitude overlie the granite rocks within a mile of the lake shore 

. on either side. 

1 Shown on Map 18ll, Ceol. St11·v., Can., Sum. R,:,pt., 1919, pt. E. 
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On the east shore, nearly oppo><ite the middle of the lake, a g-r~at sill of diabase 
300 feet thick appears and under it, on the great cliff face, a few feet of Keweenawan 
limestone can be seen above the lake level. :Mesa-shaped remnants of diaba;;e 
extend away to the east and northeast, and ridges of the same rock extend sou th
westerly from the opposite shore. The zone trending north 20 degrees east and one
half mile wide, in which the diab>J.se occurs so abundantly, is regarded as a favourable 
prospecting ground for lead, zinc, copper, nnd silver minernls, which are commonly 
associated in veins occupying faults and fissures in rocks of this type. 

The northern end of Wolf lake is surrounded by low land, drift-covered and 
presumably underln.in by Keweenawan sediments. From the heAd of Wolf lake a 
portage half a mile long leads ove1· almost level boulder clay to a bay on Wigwam 
lake. Wolf river, between the two lakes, is a broad shallow stream flowing rapidly 
over boulders. 

vVigwam lake occupies a linear basin whid1, but for the occurrence of a boulder 
barrier at its outlet, would he a continuation of \Volf lake. The southern half is 
bordered by low drift-covered shores, but Keweenawan red tuff outcrops as cliffs along 
the northern half. These cliffs g-radually become higher and closer together and at 
the northern extremity they are 50 feet high. Two large blocks which hove fallen 
from the cliff on the east side of the lake form a prom in en t land mark on the shore. 
A small stream, Balsam Brush creek, enters at this point after traversing a short 
gorge in a series of falls and rapids. A portA'!ge 1,000 feet long was cut to a navigable 
cx·pansion of this stream, but its exploration was- discontinued' on account of shallow 
water and obstructing logs. A land traverse indicated that a sand and boulder clay 
plain extends at least a mile north and no1·theast from the head of \Vigwam lake. 

Wolf river enters Wigwam lake midway, on the west shore. The river makes a 
sharp bend just above its mouth and a tangle of driftwood piled up among the trees 
nearby indicates that at times of high water it flows directly acrosa the forested , 
bou)dery barrier along the lake shore. .A. portage of 1,500 feet leads from a point 
4-00 feet northwest of the river mouth to the outlet of Red Rock lake. The trail 
ascends a gentle sand and boulder slope for 500 feet, and aft.er mounting n low cliff 
of Keweenawan sandstone follows down its gently dippinii: surface to Red Rook lake. 

The eastern shore of Red Rock lake is composed of low-1.ving Keweenawan sand
stone and drift. On the western shore granite occurs along the southern half. Near 
the narrows to the north a small area of red tuff rises abruptly 100 feet above the lake. 
The northern end of the lake consists of an intricate system of shallow channe]B 
enclosing shrub-grown marshy areas. The river above the lake meanders through a 
8ilt and clay plain which stands 10 feet above river-level. This is the first nrea of 
land fit for agriculture encountered since leaving t he Dorion farming area. Six 
l1undred feet upstream from the lake there is a fall 7 feet high over n cliff of nearly 
flat-lying red dolomitic tu ff and sandstone; a portage 700 feet Jong on the right 
avoids this obstruction. 

One mile above the lake there is a shallow rapid and a sharp turn in the main 
stream; at the bend a large tributary enters from the northwest. Tl1e course up the 
main stream is purwed southwesterly by following a portage on the r ight, 12' miles 
in length, which starts below the rapid" and the tributary's junction. Half-way 
across this portage, one passes from the soil plain to an area of th inly covered 
Keweenawan sediments. A remarkable view is obtained, near the upper end of the 
portage, of tbe river descending- in a series of cascades and i·apids through a main 
gorge which has been ineised to a depth of 20 feet through horizontally bedded, red, 
dolomitic tuff. Within the gorge certain irregular areas of rock stand up promin
ently and dividt>: the river, at periods of low water, into several chAnnels. 

No falls or rapids occur for l~ miles above 'this long po1·tage; this is the longest 
stretch of smooth water on 'Wolf river. Two log jams are pa&~ed by portages on 
the right. In proceeding southerly upstream the Area near the river is a plain 
standing 8 feet above the river and heavily covered with silt. Low hills rise a short 
distance back from the river and become higher and closer to it as one travels 
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upstream until at the 11-chain porta~c an area of considerable 1•elief js encountered. 
The river here falls 20 feet, and the portngc is on the right over white sandstone. 
This sandstone is nearly flat-lying and is traversed by a number of open fissures and 
well-developed rectangular joints. At an abrupt turn in the river about 500 feet 
above the 11-chain portage the valley crosses what is pr:obably a fault. The outcrops 
in this vicinity, though abundant, are not disposed in such a way as to render possible 
a positive interpretation of the solid rock geology. The rock in the bed of the stream 
nt the foot of the long rapiJs 500 feet west of the nbrupt bend is pink granite and 
pegmatite of the Basement Complex. The banks of the river rise very steeply on either 
side to a height of 200 feet, and expose the best section of :N'ipigon sediments which 
occurs along this route. Lying on the slightly weathered granite there is a basal 
conglomerate 20 feet thick composed of gi:anite fragments in a sandstone matrix. 
Above this is a conformable series of flat-lying sediments made up of 100 feet, mostly 
of sandstone, succeeded by n early 100 feet of red tufl. The long rapids are passed 
by a portage along the top of the cliff on the left side of the ri,'er. At H miles 
above the lower end of this portage, the river-level is the same as that of the stratum 
of red rock which forms the top of the tableland, and it is obvious tl1at in thi!'; dis
tance the river makes a descent of approximately 200 feet. The course of the river, 
from the upper end of the Jong rapids to the junction of Greenwood creek, i~ 
southwesterly for 2 miles, and westerly for 2 miles, and in this part of the rout.e there 
are five portages as follows: 3,000 feet, on the right; 400 feet, on the left; 900 feet, on 
the right; 4-00 feet, on the left; and 40 feet, on the left. 

In this locality the country is of low relief and outcrops of g-ranite and ~ipigon 
$€diments are equally numerous. No features of economic interest were observed 
an<l it is certain that the sediments -0ccur as thin remnants of an horizontal covering 
over the gently undulating- surface of the Basement Complex. 

Twelve miles in a straight line west from the north P.nd of Wolf lake, Greenwood 
creek enters Wolf river as a sluggish stream 20 feet widt and 1 foot deep. It is 
navigable for 1,300 feet abo1'e the confluence and then disappears among boulders. 
Granite hills rise 60 feet on either side uf the valley; the declivity is abrupt on the 
right nnd a portage 1,250 feet long starts from the left bank. r pon reaching the 
highland, a scale of sandstone is found lying on the granite and by following westerly 
along the relatively smooth surface th us afforded, Wolf river is renche<l. The 
new route, which leads to Greenwood lake, branches southward from a poin t on this 
portage 750 feet fr-0m its lower end, and after traversing 1,000 feet over boulder
;;trewn, granite hills, renches navigable water above a largf. beaver dam. 

Greenwood creek is a ver.Y smald stream during dTy seasons and the total length 
of the numerous portages which occur between its moutt. and Greenwood lake is 
about 2 miles. It occupies a remarkably straight valley and the granite hills and 
ridges, which are less than 100 feet high near its mouth, gradually increase in going 
4 miles southerly, to a height of 700 feet above the stream. 

A large diabase dyke occurs on the pol'tage which is H miles above the mouth of 
the river. With this exception all the rock observed along the creek is granite and 
pegmat.ite. The only noteworthy t ributaries flowing into Greenwood <:reek enter 
from the south and east at three-quarters of a mile, 1 mile, and 2 miles respectively, 
below Greenwood lake. These are unnaviftable, thoug-h they occupy deep valleys . 
.An abrupt change in the direction of Greenwood Creek valley from sonth to south
west, occurs one mile below the lake, but along the projected line of the r iver's trend 
to the south there are a number of prominent drainage f ea tures which indicate the 
existence of a rock valley over 20 mi les in length trending almost parallel to the 
west boundaries of Dorion and McTavish townships and approximately 31 miles 
west of this line. 

Greenwood lake is of the linear type, being ·nearly 7 mi1les long, and averaging 
n qunrtcr of a mile in width. Its out.let is 4~ miles west and one mile north of the 
northwest corner of Dorion township; its southern extremity is 3 mileR west and H 

40892-1~ 
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mile;; north of Lhe southwest corner of Dorion. The main axis of the northern half 
of the lake trends north 30 degrees west. An exploration was made in this directio1t 
6 miles beyond the lake. Three small lakes which drain northeasterly into Wolf 
i-iver were traversed and beyond these, over a divide, upper \Vol£ river was crnsst><l 
where it comes from the southwest through a hilly, granite country and turn~ ea3terly 
in an area underla in by Keweenawan sediments. At t he bend a stream juius from 
the northwest, and, a short distance above, two streams ioin from the southeast and 
south; none of the streams are navigable. From the sudden change in the relief and 
geology which occurs near tbe bend it might be inferred that the area to the north 
-0f the high granite hills had been d:ownfaulted; and from the alig"Dment of the rock 
-\'alleys in a direction north 30 de.grees west from the northerly end of Greenwood 
Juke it mig ht be inferred that this marks the position of another fault of Jc;;,:; magni
tude. F11rther field work will be necessary in order to verify these inferences. 

The drift mantle is very thin over the rugged g ranite and gneiss area which sur
rounds Greenwood Jake. At t he southern end, however, there are very large e0<kers in 
the rock valleys and these form par t of the divide between the tiny tributaries to 
the lnke and the southward-flowing streams at the headwaters of Mackenzie river. 
The long, straight valleys in this rocky area appear to be due to faults, but thP. 
character of the rocks on citl1er sid f' i~ such as to make a determinati on of thi;; 
matter difficult. It is known, however, that the belt of schist complex which trend~ 
nearly east from the southern end of the Jnke does not occur on the western shore 
along the contin ua tion of this strike ; also, a fault has been observed trending parallel 
to the axis of GreenwDod lake, a short distance west of it. 

Land traverses were made westrrly from several pDints along Greenwood lake, 
and the divide between this part of W.alf River sy~tem and the southwesterly flowing 
waters of Current river was located ; but no portages were cut. A land traverse south
westerly from the south end of the lake crossed upper Mackenzie waters which were 
unnavigable where seen. 

The portage from the south end of Greenwood lake to White Grani te lake is 11 
miles long and runs south 80 degrees ea~ t. The rock on the highland crossed by the 
trail is granite-gnei~s cut by numerous quartz veins; greenstone schists occur both 
to the north and south at a short <lis tanr.e. 

\Vltite Granite Jake, and Shallow lake-which adjoins it on the east-are boggy 
ponds each about three-quarters of a mile long. The portage between them starts 
at tbe east end of White Granite lake and leads southeasterly a quarter of a mile. 
It crosses a high, narrow ridge of coarse-grained, white, binary granite. 

The creek which flows southcnstcrly from Shallow lake to Mackenzie lake, 2 
miles di stant, is unnavigable except where ponds have been formed above beaver 
dams. A belt of banded mica schists and green schists 1~ miles wide is crossed hy 
this creek. Granite occurs on the portage a few hu ndred feet before :Mackenzie hi kc 
is reached. 

Mackenzie Jake occupies the northwest corner of McTavish township, and frcn; 
11ere the route south to Loon station on the Canadian Pacific railway is throug~1 
McTavish township, continuing almos t parallel to its western boundary and one 
mile east of it. From the eastern shore of the sou them extension of Mackenzie lak0 
the portage leads eas terly for a quar ter of a mile, to a trail between Clegg and Twin 
lakes at a point one mile north of the latter. Twin lake, which is .part -of the P enrl 
Eiver system, is a narrow body 11 miles long·. A portage 3,000 feet long leads soutli
southwest to the northeastern shore of Wideman lake. The next por tage is only a 
quarter of .a mile distant, across the east bay, at the ou tlet of Wideman lake; it leads 
south i,300 feet to Anderson lake. This narrow lake permits canoeing for a little 
over half a mile; from its outlet to .Kline point on Loon lake there is a purtage ~ 
miles in length. At one mile south of Anderson lake a trail branches to the southea;;t 
and leads to the mouth of the ~reek which enters the northeastern end of Loon lake. 
Loon station is on the southern shore of Loon lake, three-quarters of a mi.le from 
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Kline point. The route from Mackenzie lake to Loon lake is through a rugged granite
gneiss area except for the last third of a mi1e, which is underlain by Keweenawan 
;;andstone. The geology of a small area immediately surrounding Loon lake is very 
complex; Keweenawan and .Animikie sediments overli~ a Basement Complex of 
::Keewatin schists, pre-Iluronian sediments, and Batbolithic Intrusives. These have 
been intruded 'by diabase dykes, and sills an~ faults traverse the whole assemblage. 

ECONOMTO GEOLOGY 

Very little of the area maipped on this exploratory trip has been prospected, and 
the following notes are designed to indicate the mineral possibilities with particular 
reference to the various geologica1 divisions. 

Schist Complex. Tihe area underlain 1by tJ:ie Schist Complex in southwestern 
Dorion is small and presents no features whicb would indicate that it was a promi'Sing 
field in which to prospoot for the minerals commonly sought in Keewatin areas, viz., 
gold and iron. Numerous barren quartz veins were noted in these rocks; a.nd, when 
small stocks of granite pf younger age than the regional granitic gneis.s are found 
to intrude the schists, veins of similar general appearance mny be expeded to carry 
gold. 

Balholithic Intrusives. The granitic rocks which form the •bulk uf the highlands 
that extend 18 mile-s north of Loon lake are to be regarded as favourable prospecting 
grounds for veins carrying· sil'l'er, lead, and zinc, because faults, presumably of poot
Keweenawan age, related in trend and positjon to diabase dskes, ·occur in ithis area. 
Deposits of molybdenite may occur in the pegmatitc dykes. Moly.bdenite occurs 
ns a primary mineral in pegmatite composed essentia'l ly of quartz au<l red frlds•par, 
on the trail along the east side of Anderson lnke, concession VIII, lot 5, McTavis-n 
township. The pegmatite is for the most 'part ·banen, but certain sma11, irregulnrly 
distributed masses of the rock contain s'llfficient molytbdeni te to make a one-per-cent 
ore. The molytbdeni te is coarsely cryst;i lline and it would ·be possilble to obtain 'rich 
ore by hand-cobbing. ThE' dist1·ilmtion of the molybdenite precludes, in t he writer's 
e<'Pinion, the possibility of pmfitable extraction under present mar'ket conditions. 

The granitic •batholiths of northern Ontario ha\•e l!Strn lly been regarded as un
promising areas in which to search for gold, buL the geological work so far done is 
n\\t snfficient to determine the age relations of the various granitic rocks in the 
BMement Colll!Plex, and there tis a possibility that younger granite intrusives may 
C•CC'ur, around the margins of which in the older gneisses gold-bc1ning vei11s may be 
found. 

Anim·ikie Series. Rocks of the Animikie scrieti do not occur on the hjgJiJari.da 
north of Loon lake, and they are absent under the tbin sca le of Keweenawan sedirmenti! 
n·hich overlies the granitic rocks on t])e north. The Auimikie rooks are also absent 
under the rnllrginal K eweenawan sediments, which overlie ·the gnrnite at the southerly 
nrn1·gin of the granitic highlands half a rr:rui.le north of Loon lake. To the south of 
Loon lake the Keweenawan sedimen t;; are unded!lin by the Animikie rocks. Both 
.<l"'ries dip at low angles toward the south-southeas t and ha'l'e been intruded ~by dia!ba,;e 
dykes and si.Jls and the whole assem.b'lage faulte<l. 

The iron ore oocurrences near Loon 1nke are at i1resent the chief Objects oi' 
interest to those concerned with the development of mi neral de.posits in the c1'istrict .. 
The result of this exploration permits of a small contrilbntion to the g-eneral study 
of the Animikie iron deposits in .that it is now possible to state that the !boundary 0£ 
the Animikie rodes at I.oon lake coincides approximntely with tl1e margin of the 
original basin of .Animikie deposition, the deeper part of whid1 lay toward the south. 
No rocks which COllld be recugnized as Jiaving contribu ted to th e formation of the 
Animikie sedimc·nts either in the form of detritus or igneous e1r1:rnation were 
tonconntcred in the h ig·liland area. 
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Keweenawan Sediments. Keweenawan sediments up to WO feet in thickness 
occur in nearly horizontal attitude over the greater part of the country lying northea;;t 
and south of the granitJic highlands which extend 18 miles north of Loon lake and 
which narrow aJbruptly a.bout the middle of Dorion township and extend easterly 
to Granite point. The series consists of conglomerate, sandstone, red volcanic ash, 
and .limestone. At certain localities the different varieties of the fine-grained sedi
ment.g are suitruble for !building stone. 

The basal congloo:nerate seen in the valley of Wolf river, in Stirling township, 
and in the outcrops north of the east end of Loon lake, and in the rock cut one 
mile west of Loon is remarkable in that the matrix between the pebbles is composed 
largely of limestone. This is unusual in this member in the area examined to the 
south. Nothing of commercial value has been found in this peculiar conglomerate, 
but in Stirling township ·certain .blociks of the limestone-cemented conglomerate were 
polished by L. H. Cole of the Mines Branch, Department of Mines, who reported on 
certain 1building stones in this locahty, and were found to carry s.matl specks of argen
tite. This occu-rrence of the silver rniineral in a conglomerate matrix not associated 
wit.h a vein is qu.ite unusual. 

Faults of late Kewcenawan age traverse ·the Keweenawan sediments, and the 
mineralized vein material which cements t)1e fault fissures is, apparently, .the chief 
economic 'feature. 

Keweenaw111n lrruptives. Diabase dykes intrude a11 the previously-mentioned 
solid rocJks, and there are many si:lls of diabase in the Animikie and Keweenawan 
sediments. The mapping of these irruptives in the rugged, forested areas is difficult, 
and a great deal of traversing has yet to be done before the extent of the various 
bodies can be deliani ted. 

Tbe extensions of certain of the great diabase dykes shown on Map 1811, 
Geological Survey, were located at certain points. The exposed diabase irruptives 
of this region are isurpposed to be ,parts of a great igneous ·body whieh, in the lat.e 
stage of its cooling, gave off ithose metallic constituents that now form part of the 
vein-material in .tfue fau:lts and fissures of late Keweenawim age. None of the known 
well-mineralized veins occur within the diabase, although they are, in most cases, 
near and oriented in relation to diabase intrusives. Prospectors are advised to 
search for mineralized veins along faults which traverse or border the diabase m.asse5. 

Late K eweenawan Veins. For a generaJ note on the mineral character and 
occurrence of the late Keweenawan veins in this general area reference may be made 
to the Summary Report of the Geological Survey for 1919. In the course of the 
exploration, though no prospecting was attempted, several late-Keweenawan veins 
were observed. Most of these are exposed on the highlands along the route between 
Loon and Mackenzie lakes; they trend northeasterly and are small and barren except 
for occasional crystals of galena. It is probable that larger veins occur in the linear 
topographic depressions which 'Parallel the course of the veins, for example, the 
valley followed by the stream draining Mackenzie lake. 

An interesting vein was discovered at a point 1,200 feet west of the base of a 
cove on the west side of Greenwood lake and 1~ mil&.'! north of its soutih end. A 
brecciated fault zone was there found to trend north 10 degrees west across the folia
tion of the gneiss. The shattered rocks are frlled with a cement of quartz and a 
small am<JUn t of galena, and through 1ihis, close to the eastern wall, a later fiSS1Ure 
had been filled with a vein of coarsely crystalline marcasite averaging, 1! feet in 
width through tihe exposed distance of 50 feet. Chemical tests of the marcasite reveal 
no precious meta.IB or impurities. It is the only vein of this character known in this 
region, except where the landward extension of Silver Islet vein crosses the "anorthite" 
dyke. 
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INTRODUCTION 

Four peat bogs were surveyed during the summer season of 1921, in order to 
determine the area, depth, and qualities of peat contained in each. This investiga
tion started late in June and was carried on during July, August, September, and 
part of October. E. M. Casey acted a:> a field assistant. A total area of 11,089 acres 
of peat bogs was investigated in Ontario during 1921. 

Three of the 'four bogs surveyed are situated near the cities of Fort William and 
Port Arthur. These are called here the Arthur, William, and Twin Cities bogs. 
The fourth bog surveyed is situated near Verona, m Addington and :Frontenac 
counties. 

ARTHUR PEAT BOG 

This bog is about 9 miles west of Fort William in tbe township of Paipoonge, 
Thunder Bay district. It extends in a northeast and southwest direction (See Map 
1953). The total area is about 1,474 acres. 

Of this area 542 acres have a depth of less than 5 feet with an average depth of 
3 feet, and 932 acres have a depth of more than 5 feet with an average depth of 7 
feet. The volume of peat contained is 2,623,000 cubic yards in an area with a depth 
of less than 5 feet, and 10,523,000 cubic yards in an area with a depth of more than 
5 feet. The bog is rather shallow, but it is free from knolls and the surface is quite 
level and would make an admirable drying :field. Most of the surface is heavily 
wooded with alders, dwarf spruce, dwarf birch, and poplar. The southwestern side 
of the bog could not be used as a drying field because it is margined on that side 
by an abrupt bank. The bog can easily be drained as it is 45 feet above the Kamin· 
istikwia river, and the southern end of the bog is only 1,000 feet from the river. 

The peat in this bog is fairly well humified and could be manufactured for fuel. 
The peat is heavily intermixed with roots and stumps, but in most cases these ar€ 
sufficiently decomposed for a drill to penetrate. Samples show that the peat is com
posed mainly of carex plants slightly intermixed with sphagnum and eriophorum, 
the former being the more prevalent. 

The bottom is formed of reddish sand intermixed with clay. 

l All figures in this report are appro:<imate. A ton Is considered as 2,000 pounds. A cubic 
yard or drained bog is assumed to be equal to 200 pounds of dry peat. 

In the tables of analyses, figures In column R refer to fuel as received, and in column D 
lo fuel dried at 105°C. The analyses were made on the fuel as received and the other results 
were calculated theretrom. 
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The 542 acres less than 5 feet may be excluded from consideration as a com
mcrcinl source of peat. Allowing 2 feet foi· the decrease in depth t hrough drainag~, 
the remaining 932 acres would have an average depth of 5 feet and a total of 7,518,000 
cubic yards. The total dry tonnage is 752,000 tons or 1.003,000 tons of peat fuel 
lrnving 25 per cent of moisture. 

Analysis of Peat from the Arthur Peat B og 

81cmple 

Mois ture .. . 
Ash . .. . . . . 
VolnLile matter. 
Fixed carbon (by difference) 
Sulphur ........... . . . 
Nitrogen..... . . . . .. . 
Calorific value in calories per vram, gro,s . .. 

" value in B.Th.U. per lb., gros' 
Fuel ratio, fixed carbon, volalilc matt eL . . 

l ___ I __ ,_ 11 ! __ II_I _ 

%-:.3 =1 

• • :.~ 1~~1--:-= 
. .. 3 13· 9 15 ·0 12 ·3 13·4 12 ·5 13 ·7 

'i'( 52·8 57. 0 52 ·4 57 ·7 53·3 58 · 6 
. % 26·0 28· 0 26·2 28 ·8 25·2 ZM 
.. % 0·4 0· 4 0·5 0 ·6 0·5 0 ·6 

% 1·8 1· 9 1·6 l·7 1·5 1·6 
4.160 4.490 I 3.840 4. 230 3. 980 4 .370 
7' 480 8 ' 070 6' 920 7 ' 620 i ' 160 7 '860 

0· 49 0·49 0·50 0· 50 0 ·47 0 ·47 

WILLIAM Pf.AT BOG 

This bog is situated near Fort WilliRm Rnd Por t Arthur. in Jl:clntyre and Neebing 
townships. It extends in a northeast and southwest direction (Sec Map 1952). 

Its total area is 1,789 acres. Of this area 926 acres have a depth of less than 
5 feet with an average clcptl1 of :J fee t, nnd 863 ncres have a depth of more than 5 feet 
with an average depth of 7 feet. T he volllme of the peat contained is 4,482,000 cubic 
yards in an area less than 5 feet deep <1nd 9,748,000 cubic yards in an area more than 
5 feet. 

The peat is fairly well humified nnd could be utilized for the mn~ufncture of 
machine peat fuel. It is slightly inferior to the pea t in the Arthm bog. It is rnthe1· 
shallow, but the surface is free from knolls and is compnrntin•l.'··Je,·el ·and, therefore, 
suitable as a dryit1g field. The en ti re surface is h eavily wooded wi th spruce, alder~, 

. dwarf birch, and poplar. This bog c:ould Le easily drained, as the eastern end id 
sitm1ted 1,000 feet from Mcintyre creek and the southern end is nbou t the same 
distance from N eebing creek, both of which flow wi th a free cun0nt. Stumps nnd 
roots were encountered, which do not seem to be as well decornp,1set! ll S those in the 
Arthur bog, but they should not amount to a serious hindr>tnce. T he pe>tt is mainly 
composed of carex plants, heavily intermixed n ear the Sllrface with sphagnum ; 
occflsion ally, eriophornm is found. RC'miiins of varion~ aqtrntic plants were visible 
in the deeper section of the bog·. 

The bottom is formed of reddish sllnd intermi xed with chi; . 
The samples were found g-reatly de£cient in cohesive properti e~ . This is dm~ 

to the frost penetrat ing almost the entire thickness of pea t before snow covered t.he 
surface. Such occurrences seem to be clrnracteristic of this part of the coun try. 

Both the Arthur and -William bogs are very convenirntly ;:itua ted f\ S regards 
market. The Arthur bog is traversed both by the Canadian ~orthern nnd Cnnad1an 
I'ncific 1·ailways nnd the Willi :im bog is situated in the innnediate vicinity of the 
Twin Cities. 

Excluding from consii.lcration the 926 acres of bog which is less thlln 5 fee t deep 
nnd allowing 2 fee t for drainage, there m·e approximately 863 acres 0f u t il izable peat 
with an average depth of 5 feet. T he total volume is 6,962,000 cnbic yards. The 
total dr.v tonnage is 696,000 tons or 928,000 tons of peat fuel ha•:i ng 25 per cent of 
moisture. 
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Analysis of Pea.t from the William P eat Bog 

I 
Sample 

------·- -·----
Moisture ........ . 

R 1-~ 
6·2 ... . .. . . .. 

Ash ............. . 10·6 ll ·3 
Volatile ml\ttcr ..... .. . . 59·3 63·2 
Fixed carbon (by differenc<') .. 
Sulphur ........... . 

23·9 25·5 
0·3 0·4 

Nitrogen ............. .. .............. . 
Calorific value in calories j)er iuam, gross .... . 
Calorific value in B. Th. U. per lb., gross .. . 
Fuel rntio, fixed carbon, volo.t.ile matter ... . . 

l ·7 I 8 
4,500 4.800 
8,100 8.630 

0 ·41 0·41 

TWIN CJTIES P£AT EOG 

This bog lies within the cit;v limits of Fort Wilham and Port Arthur. It extends 
in a northeast and southwest direction (See Map 1952). The total area is 993 
acres, of which 895 acres have a depth of less than 5 feet with an average depth of 
3 feet, and 98 acres have a depth of more than 5 feet with an average depth of 5 feet. 
There are 4,332,000 cubic yards in the arc:-i with a depth of less than 5 feet and 
794,000 cubic yards in the area wi t.h a depth of more than 5 feet. 

The peat is fairly we11 humined and is suitable for fuel. The bog is very shallow 
hut it is a1ready thoroughly drained, as tltis section has been laid out for the expan
~icin of the Twin Cities find is, il1erefore, never likely to be worked for peat. 

It is almost free from wooded growth and the surface is level. This bog- is mostly 
composed of sphagnum slightly iutermixed with carcx and eriophorum plants. 

The bottom of the bog is formed 0f reddish sand intermixed with clay. 
The 895 acres with n depth of less than 5 feet may be left out of consideration 

as 11 source of commercial :pent. As the bog is already thoroughly drained no shrink
age ;i llownnce for drainage need be made for the remaining 98 acres with an average 
depth of 5 feet, which have a totnl volume of 791,000 cubic yards of peat. The total 
tonnage of dry substance is 79,000 tons, or 105,000 tons of peat fuel having 25 per 
e<:>n t moisture. 

Analysis of P ea.t froin the Twin Cities P eat Rog 

I 

R D 
-------;----~---

:Moisture .... . 
Ash ........... . 
Volniilc matter.. . . . . . . . 
Fixed cm·bo11 (by dif1.·rrncr) .. 
Sulphur ..... . . 
Nit.rngen .. . .. .. ... . . . .. . .. 
Calorific value in calorics per i;n1m, grn,A. 
Calorific vnlu e in B. Tli. Li. per lb ., gro" ... 
Fud rnt io, fixed carbon, volatile matter. 

VERO~ ,\ f'I::AT DOG 

~· ! . ;( 

9( 
~·~ 
(;o 
7c 

'.'1 
! 

6·7 . .. 
8 ·0 

58· 2 
27 · l 
0·5 
I ·4 

4,520 
8 . 140 

0 · 46 

.... 
8·6 

()2·4. 
29 0 
0·5 
Hi 

4,850 
8. 730 

0 1G 

The east end of tl1is bog :ies south of V erona, the central part is south of Bell
rock, nnd the western part., about one mile south of Enterprise, in Camden East and 
Portland townships, .Arlclington and Frontenac counties (See Map 1951). Its total 
Rrea is 6,833 acres. Of this ar<>a : (a) 1,429 acres ha>e a depth of less t han 5 feet 
with an average depth of 4 feet; (b) 2,121 acres have a depth of from 5 to 10 feet 
wit.h an average depth of 7 feet; (c) 1,8Sl acrEi3 l1ave a depth of from 10 to 15 feet 
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with an average depth of 12 feet; ( d) 1,302 acres have a depth of from 15 to 20 fe.at 
with an average depth of 16 feet; and (e) 100 acres have a depth of more than 20 
feet with an average depth of 20 feet. 

The volume of peat contained is approximately: 

9,222,000 cubic yards in . 
23,9 63,000 .. 
36,418,000 
33,618,000 

3,Z30,000 

(a) 
( b) 
(c) 
(d) 
( t)) 

The bog is deepest between Verona and Bellrock and if the surface there were 
cleared and the bog properly drained it would be very suitable for fuel. It has the 
special advantage of long working Jines and wide spreading fields. The bog in 
Camden East township, though s)iallower, is of satisfactory depth and has good 
working lines. Both of these sections would be sui table for the manufacturing of 
peat by any of the present known methods, which require long and wide spreading 
and drying fields. 

The bog south of Verona is divided by Hardwood creek which flows south into 
Cameron creek. The section between Cameron cut and Hardwood creek drains into 
Napanee Jake which in turn drains down Napanee river. The bog west of Depot 
river drains into Cameron creek which flows towards Cameron cut. The land rises 
considerably on either side of the bog so that it lies more or less in a continuous 
valley. 

The surface has been flooded during the greater part of the spring, but since the 
dam at Cameron cut was removed it has a better chance to dry. 

The peat throughout the whole bog is very well humified, has good cohesive pro
perties, and possesses a considerable depth. The peat is composed mainly of carex 
remains of grasses, dead trees, and shrubs. No sphagnum was encountered and only 
once a few hypnum plants were noticed. The bottom layers of the bog are composed 
of aquatic plants below which is a layer of about 2 or 3 feet in depth of greenish 
gelatinous substance which seemed to be composed of vegetable and diatomaceou3 
siliceous shells, freshwater mollusks, and littoral remains. The greater part of the 
peat is thickly intermixed with roots, logs, and stumps. The bog is very heavily 
wooded with ash, soft maple, birch, willows, poplars, alders, and numerous othel" 
varieties of deciduous bushes. 

The bottom of the bog is n thin layer of blue clay under which stone· or sand is 
encountered. 

This bog is very well situated as regards market and shipping facilities, being 
surrounded by farming districts and small villages and touching at the east end the 
Canadian Paci£c railway and at the west end the Canadian Northern. 

LeaYing out of consideration the 1,429 acres with a depth of less than 5 feet 
and allowing 3 feet for the decrease in depth through drainage, there is left: 

2,121 acres with an average depth of approximately .. 
1,881 " 
1,302 

100 

Feet 
5 

10 
11 
18 

There is a total volume of 79,768,000 cubic yards of utilizable peat and the total 
dry tonnage would be 7,977,000 tons or 10,636,000 tons of peat fuel having 25 per cent 
of moisture. 

The drainage of this bog could be effected by blasting and deepening Cameron 
cut. 'The clearing and drainage in general would be rather cost.ly, but, on a large 
scale, the peat could he manufactured on a commercial basis. 
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Analysis of Peat from the Verona P eat Bog 

I I II Ill IV 

D R D R D R I D _____________ , ___ ---------------------
Sample 

R 

Moisture ....... ... . . . ... .. . ..... o/,, 9·7 9·3 10·3 11 ·I 
Ash .......... . ....... ... . .. ..... 3 15·6 17 ·3 13·4 14 ·8 12·0 13·3 19·7 22·2 
Volatile matter ..... . . . . ... ...... % 54·8 60·7 55·9 61 ·6 55·2 61 ·6 48· 4 54·4 
Fixed carbon (by difference) ..... 3 19·9 22·0 21 · 4 23·6 22·5 25 ·I 20·8 23·4 
Sulphur ..... .. ..... . . ....... .... 3 2 ·I 2 .3 1 ·6 l ·7 I ·4 l·G I ·O l·I 
Nitrogen ..... . . . ........ .. ...... 3 2·4 2·7 2·6 2·9 2·8 3· I 2 ·4 2·7 
Calorific value in calories per 

gram, gross .... ... . . . . . . ...... 4, 130 4,570 4, 130 4,550 4. 200 4,680 3,780 4, 250 
Calorific value in B . Th. U. per lb . . 

gross ....... . ... ... . .... 7,430 8,230 7,430 8, 180 7, 560 8.430 6.800 7.650 
Fuel ratio, fixed carbon, volatile 

I matter ......... 0·36 0 ·36 0·38 0 ·38 0·43 0·43 0·42 0·42 
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Pe11t is a combustible substance formed from vegetable matter by processes of 
accumulation through ages, and slow decay resulting in various degrees of humifica
tion.1 

The degrees of hurnification and thE' qmility of peat depend upon: (a) the 
tempera tu re under which the peat was accumulated; ( b) the kind of vegetation from 
which it is fol'med. 

Following is a convenient and practical cl11ssification of peat based on the degree 
of humification: 

Pea t suitable for the manufacture of peat 
f c1el 

F·. H suitable for the manufa c ture of peat 
Jitter 

( A ) 
( ) hig.hl y humified; good 
(A-) 
(AB+) 
( ) wt ll humified 
( AB) 
(AB- ) 
( ) fakly well h11rr.ificd 
( B+ ) 
( B ) less well humitie<l ; poor 

: not suitable for 
B - ~the manufacture of 

, pea t fuel or peat litter 
<BC+) 
' ) $l ig11lly humlfte<l : poor 
( BC ) 
( BC ) 
( ) f!'l.irly free from h um us 
( C -L . ) 

c· ) 
( ) almost free from humus ; good 
( C-) 

Peat in its natural state contains from 87 per cent to 92 per cent of moistllre, 
according to the drainage of the bog. This conten t of moisture must be reduced w 
25 per cent or 30 per cent before the peat can be used as effi cient fuel ; and to 20- pe!' 
cent or :l2 per cent of moisture to produce g:ood pea t litter. 

Peat fuel bogs are for.med from tbe following kinds of vegetable matter; 

Moss(·s, especially sphagnum and hypnum. 
Carex plants such as rushes, sedges, and grasseE . 
Scirpus and eriophorum plan ts sucb a~ club- rn~hes and cotton gn1sscs. 
Heath plants, aquatic plants, and trunks and roots, fallen trees and leaves, etc. 
Peat litter bogs are former principally from tbe mosses, especially sphagnum. 
Peat bogs are classi£ed according to location and com]'losi ti on as: 

lHumification is he!'e used to mean the change of vegetable matter into humus or vegetable 
mould, rendering the soil favc.urable to forest growth. 
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High Bogs: Formed principally of the remains of mosses, eriophorum plant3, 
heath plants, and forest residue. Some of these bogs are shaped like enorm1)U> 
sponges and vary in depth from 3 feet to 30 feet or more towards the middle. 

Low Bogs: Formed principally of remains of carex and aquatic plants, which 
require mcire nourishment than the plants forming the vegetation of high bogs. [,ow 
bogs are found chiefly in localities which are occasionally or periodically flooded . The 
depth varies from 1 foot to 9 feet or slightly more. 

PEAT AS FUEL 

The greatest difficulty in the economical manufacture of peat fuel is the removal 
of water. Up to the present the air-dried process has given the best result&. This 
method has been greatly improved by processes that adapt it to weather and labour 
conditions. The season during which peat can be manufactured in Canada is very 
short, varying from 90 to 100 da;ys, but under favourable conditions and with existing 
improved apparatus the manufacture of peat fuel should prove commercially successful 
if properly conducted. 

The methods employed for the manufacture of air-dried peat fuel are: 
Hand-cut peat; raw peat is cut out of the bog by hand and air-dried, without 

undergoing any mechanical treatment. 
Wet or tramp peat; raw peat with water added to it is tramped by horses or men 

and, when of .a proper consistency. is run into moulds in the open to be air-dried. 
Machine peat; raw peat i& dug mechanically or by hand and elevated into a 

macerator, where it is subjected to intense maceration. The macerated peat is 
mechanically transported and spread in the open where it is left to be air-dried. 

As soon as the spread peat is sufficiently dry to be handled it is turned antl after 
a few days is cubed, the cubes being piled in beehive-shaped heaps. This is done by 
hand and when manufactured on a large scale, the harvesting and the loading into 
railway cars are conducted mechanically. 

One and four-fifths tons of machine peat are equal in calorific value to 1 to:1 
of anthracite coal. Peat is, however, much more bulky, having 3-6 to 4: times the 
volume of anthracite. It is, therefore, more expensive to transpoTt and for thi;; 
reason the bog should be situated close to transportation and market. If the bog is 
not i::rn111rably locatedi the manufactured peat may be burned in gas producers for 
the developing of electric energy; for the manufacture of by-products, chiefly 
ammonium sulphate; or it may bs coked or converted into powder. 

GEN~RAL USES OF PEAT 

Peat is a good fuel for grates, cooking stoves, and Quebec heaters. It is very 
clean to handle and can be easily igui ted; it burns with a long ye1low flame and 
loaves as a rule a small deposit of yellow or red powde.ry ash free from clinke-rs. 

Peat is well adapted for use in furnaces during the early spring and late autumn 
when a short, quick fire is desired; during the winter months it should be mixed with 
coal when the :fire burns low. Our win ters are too severe for peat to be used by 
itself in ordinary furnaces. 

Peat has also been satisfactorily used under boilers, but it requires a great deal 
of stoking and feeding. 

Peat litter is manufactured entirely from sphagnum mosses, which are almost 
free from humus. The raw peat is dug out with spades in brick form during tho 
autumn months, spread out on the surface of the bog-, and left to freeze until the 
following spring. After it has been air-dried it i5 brought to the plant and passed 
through a tearing machine. During this process a ccrtnin amount of "mull" is 
formed. The product from the disintegrator passes tl1rough a sieve and the two 
products are separated, and afterwards pi·essed sepnrately into bales. 
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Peat litter having great absorption qualities and being a natural cleanser, is 
extensively used in northern Europe as bedding for horse8, cattle, and other barnyard 
animals, except sheep. 'lt can also be used as an absorbent and padking for surgical 
dressings, as absorption pads for sanitary purposes, for the manufacture of paper 
and alcohol, and, mixed with molasse5, as food for fattening cattle. 

MAl\UFACTUHE OF PEAT FUEL JN CANADA 

Millions of dollars of public money have been unprofitably spent in Europe, 
United States, and Canada in testing inventions for manufacturing artificially dried 
peat fuel. In 1918, a joint Peat Committee was appointed by the Governments of 
Canada and Ontario to promote the peat industry in Canada by eirperimenting with 
and developing the most suitable and successful of air-drying devices. After careful 
investigations the air-dried process was adopted, and in 1919 the committee erected 
two improved plants on the Alfred peat bog, near Alfred, Prescott county, Ontario, 
on the Ottawa-Montreal short line, of the Cnnadian Pacific railway, 42 miles from 
Ottawa, to obtain accurate data as to the best plant for use in this country. 

A small quantity of briquetted peat is also manufactured by Le Combustibh 
National Limitee at Ste. Therese de Blainvillc, Que., 20 miles northwest of Montreal. 
No detailed information is available in reference to the practice followed. 

F.~LLACIBS IN REGARD TO DRYING PEAT 

Artificial Drying. :Jiany attempt;; han' been made to devise a substitute for 
air drying but so far they have not been succe.-.Rful. A short comparison of a few 
of the best known systems·is given below. 

(a) J3y putting the peat through an artificially heated d1·yer, through which 11 

strong current of air is driven, thus imitating the natural process of air drying: 
A very well drained bog contains on an average 85 per cent moisture, but often 

a little more. If such a bog be rendered absolutely dry, the product would have a 
calorific value of 1·8 B.T.'C'. per pound or 5,4·00 calories. A drier constructed to 
utilize 80 per cent of the calorific value of its fuel-if such a drier could be constrncted 
-would require, to evaporate the water from 100 pounds of peat, a consumption 
represented by the formula, 

85 (per cent of moisture) X 640 (degrees latent heat) 
0 ·8 (per cent effici ency) X 5,400 (calories of heat per gram of peat) 

= 

12·4 pounds of dry peat, and! the yield would be 15 pounds of dry peat. Even under 
such nearly ideal conditions, therefore, 100 pounds of wet peat would produce only 21 
pounds of perfectly dry peat. 

(b) By treating the peat in a vacuum apparatus. If a vacuum apparatus coul<l 
be constructed capable of vapourizing about 2,S pounds of water for every pound 0f 
dry peat consumed ;by it, having a calorific ,.,1lue of 5,400 calories, then from the 12·5 
pounds of peat substance contained in 100 pounds of peat pulp having 87·5 per cent 

. h ld b b . d 87 ' 5 d d of moisture t ere wou e o tame 12·5- .2 --or 9 poun s of ry peat, that is, 72 
-5 

per cent. This would be quite sat isfactory, but no such efficient apparatus has been 
invented; and even if there were such a machine it would be too expensive to operate 
profitably. 

(c) Attempts have also been made to remove mechanically, by means of filters, 
presses, and centrifugal pumps, so much water from the pea t that the remaining water 
could be economically expelled by artificial heat. In rare instances it has been 
feasible with certain kinds of peat pulp to reduce the water content in this mannei· 
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to 65 per cent, but in the majority of cases a reduction to 70 p€r cent is difficult to 
obtain. Even if a Jlress cou1d reduce the moisture content to 70 per cent, the cost 
of fuel for artificial drying would still be too great. For instance, 1-00 pounds of 
pent with 70 }'.>er cent moisture would require (as in previous calculations) 11 pound~ 
of dry peat for heating the drier. In addition allowance would have to be made for 
working expenses or depreciation, and for the fuel consumption for mechanical power. 
Of the 30 pounds of peat substance produced at least half would be consumed in the 
operation. The centrifugal method for reducing the water content of ordinary peat 
is c~·en less effective than pressing. Of course if peat so treated contains 7-0 per 
cent of moisture and could be dried in a vacuum apparatus, a net output would· b.:e 

available of 30 - · 87 · 5 =26 · 5 pounds, or 88 pi'r cent of the fuel cou tent of the original 
25 

peat. This would be a satisfactory result, but as before mentioned not only would it 
be difficult to bring down the water content to 70 per cent, but no vacuum apparatu~ 
of sufficient capaci ly has been invented. 

Peat is composed of gelatinous mutter and because of its gelatinous consistency 
it is difficult to remove the water from peat pulp. It is comparable in this respect to 
gelatinous silica and alumina. When pulped peat is treated in a £1ter pre,;s a thin 
layer of gelatinous peat gathers on the surface of the canvas, preventing the water 
from passing through. If the best humified peat is squeezed in the hand it will be 
found that the peat squeezes through the fingers, without losing a drop of water. 

Experiments have also been carried on with the so-called osmotic method to have 
the raw peat submitted to mechanical pressure and simultaneously traversed by an 
electric current parallel to the direction of the pressure which tend's to send the 
water towards the cathode. This method is supposed to destroy the peat cells an,1 
render the water more easily expressible from the peat. However, it bas .been proved 
that well humified peat is not cel1ular; for the reason that the vegetable cells of the 
original plant matter are destroyed by humification. 

(d) A great deal of money has been spent upon the wet-carbonized system. The 
raw peat pulp is treated under pressure, to a temperature of 150° iC. and even highe~, 
<luring which time the peat undergoes a two-fold change. 

(I) It loses its f:'P.IAtlnous character and becomes amorphous. thus permitting the water 
to be more readily 1;eparatec1. 

(2) It becomes coked or ''wet-carbonized" the comµldeness of which process depends on 
the temperature used. 

Even this system so far has not proved economical and very little has been heard 
of it during recent years. 

AREA OF PEAT LANDS INVESTIGATED JN CANADA 

According to R. Chalmers' report on peat,1 there are in Canada approximately 
37,000 square miles of bogs. Since May, 19-08, a systematic investigation of the peat 
bogs has been carried on during the summer months, but only a fraction of this areH 
lins bteu examined. 

In Ontario forty-six bogs have been surveyed. These have a total area of 
123,321 acres and con ta in approximatdy 110,109,000 short tons of peat fuel containing 
25 per cent of moisture and 518,000 tons of peat litter containing 2() per cent of 
moisture. 

In Quebec twenty-three bogs with a total area of 76,649 acres have .been surveyed. 
These contain approximately 70,458,000 tons of peat fuel containing 25 per cent 
moisture and 6,890,000 tons of peat litter containing 20 per cent moisture. 

In New Brunswick thirteen bogs have been surveyed. These have a total area 
of 3,604 acres and contain 499,000 tons of peat fuel (approximately) containing 25 
per cent moisture and 2,268,000 tons of p€at 1itter containing 20 per cent moisture. 
~~~~~--~~~--- ~~~~~~~~~~~~~~~~~~~~--~~~~~ 

1 Chalmers, R., Mineral Resources oC Canada, Bull. on Pea.l. Geol. Surv., Can., 1904. 
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Jn Nova Scotia eight bogs have been surveyed. These have a total area of 8,671 
acres containing approximately 6,188,000 tone of peat fuel containing 25 per cent 
moisture, and 453,000 tons of peat litter containing 20 per cent moisture. 

Jn Prince Edward Island six bogs have been survey'ed. These have a total area 
of 5,356 acres containing 1,213,000 tons of peat fu el (approximately) containing 25 
per cent moisture, and 1,160,000 tons of peat litter containing 20 per cent moisture. 

In Manitoba nine ,bogs have been surveyed. These have a total area of 6,530 
acrr:s containing approximately 1,863,170 tons of peat fuel containing 25 per cent 
moisture, and 2,553,110 tons of peat l itter containing 20 per cent moisture. 

Reconnaissance survey has also been made of some large bogs in Manitoba, which 
11ggngate approximately 236,000 acres. 

A total of one hundred and live bogs have been fully surveyed with an aggregate 
area of approximately 224,131 acres. These contain 190,330,170 tons of fuel and 
:W,.JSS,110 tons of Jitter containing 20 per cent moisture. 

Total reconnaissance survey: number, 9; approxima tely 2:36,000 acres. 
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GOUDREAC GOLD AREA, MICHIPICOTEN DISTRICT, ONTARIO 
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I~TRODUCTION 

GO'ld wa.; di5covered in tl1i:; di:;trict in 1918, but was at that time considered as of 
minor importance compared with the pyrite deposit.s, 1both because of the smallnesa of 
the g·old"bearing· vein;; and because: of wm-demand for pyrite. It was not until the 
discovery of go'ld in the Murphy proper ty, town.ship 28, range XXVI, in the spring 
of 1921, that the district attained any prominence as a possible gold !producer. 

---Duri-ng the summer uf 1921 the district to the east a nd west of Goudreau wad 
\·isited by A. G. Is'urrows of the Ontario Bureau of :Mines who made a .br ief hnt 
timely offi'cial reportt on the principal properties. 

During the :field season of 1921 the writer was g iven very able assistan ce by 
W. F .• James and S. H. Davis. Only th0 .former, however, was with h im during the 
examination of the gold properties in the Gondreau district. The wri ter cannot 
speak too hig.hly of the assistance rendered by him in that connexion, par ticularly in 
working out the detailed geology of clnim 408 on Mur.phy 'lake. 

The writer wishe;; also to acknowledge the kindness and co-operation of the variouoi 
residents o.f Goudreau, whoce names are too numerous to mention separately, the 
hospitality and help extended 'by }Jessrs. Brighton, Cline, W ebb, and D a impre, and 
the \"ery kind assi5tance rendered by officials of the Algoma Central railw8y. 

L OC\TION 

The gold-bearing area (Figure 1) is near Goudreau station, on t l1 e .\.1goma 
Central and Hudson Bay railway, 177 miles north of ·Saul t iSte. ::M:arie and about l'7 
·miles .south of Franz, the junction-point of the Algoma Oentral rai.lway and the 
c,rnadian Pacific railway. Gold has been found OD. both sid<'s of the rai lway, the 
older discoveries ly·ing- to the east, the newer ones to the wes t, of the right-of-way. The 
more important claims may be reached either by canoe route or hy wagon road, and 
are included for the most part in township 28, r;rng-t' XXYI, township 27, rang~ 
:X"XVII, and town sh iµ 2G, range XXVII, Algoma district. 

The contour of thio comparatitrely small area is of the same eharacter as in the 
rest of the Miehipicoten d·istrict. Undulating rocky country alternates with mar:;hy 
ground, and the district is studded with lakes -and streams. M"Ost of the w a tc1· to 

l Burrow'!, A. G., Can. :V[in. J,1ut"., YO!. XLII, No. 31, Aug. 5, 192l. 

40892-2 
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the west of Goudreau drains west into Magpie river; the streamo and lak€s to the 
east of Goudreau drain south and east into Michipicoten river. T1he country on either 
side of the Algoma 1Centra1 railway hag been burnt over .at least once, and in -several 
instances, two or three times, and there is little ti mber except second-growth poplar 
rnd birch. 
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Figure 1. Index map showing location or groups of golcl claim~ in Goudreau area, Algoma 
district, Ontario. 1, Murphy; 2, McCarthy-Webb; :J, Cline. 

GENERAL GEOLOGY 

Most of the r0cks are acid and basic volunw~ of the Keewatin formation, but 
these volcanics have intercaJa ted with them small bands of iron formation and are 
intruded by a boss of granite. All th ree of these formations are cut by the diabase 
dykes of probable Keweenawan a.ge which are so prevalent in this re-gion . The dyke:; 
are, in general, younger than t<he gold ore deposits, the veins being faulted by them 
in several places. The geological succession is ·briefly as folJows: 

.Pleistocene deposits of boulder c lay, sand, and other loose <leposits 
Dlaba!;e dykes of probable Keweenawan ai;e 
Granite 
lron formation 
Keewatin volcanics (both acid and basic) 
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PLIOISTOCENF. 

The Pleistocene deposits arc for the most part Sllnd and gravel with smaller 
nmounts of boulder clay. Numerous large :boulders sugge.:;t old ·beaches or terraces 
of lake Superior or its predecessor. Evidence of ice action is not so common here 
a~ in some locid·ities, ·but oc,-casional strire and mol'ain ic matcr:nl ·may ·he observed. 

DIABASE DYKES 

The diabase dykes are of. two distinct types. The first-the younger-.-usually 
eontains olivine; the second i·a an older quartz diahnsc. Buth types have already 
been described1 in detail, and it. is only necessary to add that--as with the pyrite 
rlepos·its-thc gold veins mostly remain unaffected hy the intru sion of the olivine 
diabno;e dykes, ibut are sometimes faulted along the fis~ure~ occupied by the quartz 
rliabases. These diabase dykes 1'eem to be more pre1·nlicnt to the east of the Algoma 
Central r·ailway than they are to f.he west. 

Gll.\?\'lTE 

The only boss of granite observed in this area is rn the mid<l~c of township 28, 
rnnge XXVI. It is coar.se-p;rained rock, g·neissoid in places, and cons ists ch iefly of 
qu nrtz, orthocluse, .plagiocla"t', :rnd chlorite, with n1inor amount- of c>1lcite, limonite, 
and h1 ,rn'blende. It vnr:r;; in composition from ·a finf' granite to a g-ranodiorite. 
Locally it is porphyritic a11d correspond;, to a very coarse quartz porphyry. It is close 
to the best gold-showing in the district and had apparently .:;ome connexion with the 
deposition of the ore. It. weathers ver.v readily, showing a characteristic white sur
face. It is traversed by numerous acid dyke~ that vary from pegmatites to quartz 
veins, t.he lntter ·in some ca.ses carrying- free gold and sulphides. T·hc p;rn nite intrudes 
the ICecwntin volcanics, but is older than the clia:bnsc dykes. 

IHON FORMATION 

The iron formation has already been clescribed.2 It differs from the majority of 
other iron formations in the .predominance of the -;ideri te and pyrite members. The 
bands of iron formation are confined fo r the most par t to the eastern half of the area 
(Figure 2), but one or two have also been en~ountcred west of the Algoma Central 
railway . In some places the rocks of this formation have yie1ded gold vnlues, hut 
principally it would nppear from being traV"ersed by sma11 gold-bearing qunrtz 
s t r i ng-ers . 

J<EEWATIN VOLCAN ICS 

These volcanics form 80 or 90 per cent of the rock outcrops. They comprise 
volcan ic flows of two distinct types, acid and basic, and a few occasionn l flows of 
nn intermedintc composition corresponding to andesites or quartz andesites. We:,;t 
of tlie Algomn Central railway the bnsic types predominate, but to the east of the rigl1t
of-wa:v the acid flows are the more common. For the most pnrt the acid rocks in 
this locality are older than the iron formations, wherens most of the basic flows are 
younger than these. Exceptions to this ~eneral rule are to be found, however, older 
basic flows an<l younger acid flows being encountered in some places. 

Basic. The basic Keewatin rocks have already been described3 and attention 
will be confined to individual types in which there are gold-bearing veins. These arC' 
for the most part £ne-grained volcanics with the original texture and composition 
of a basalt, but so highly altered thnt their origin nl composition is difficult or 

1 Collins, W. H., '"The Ore Deposits of Goudreau and :Magpie-Rawle Areas in Michipicoten_ 
District." Geol. Surv., Can., Sum. Rept., 1918, pt. E . 

2 Loe. cit. 
J Loe. cit. 

40892-2~ 
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impossible to determine. In certa in instances, when quartz i~ ;li"esen t c:hey nrn.y 
more propc1·ly be classed as quartz andesites. Under the microscope they appear a:i 
highly weathered rocks consisting· chiefly of altered plagioclase and hornblende, hu t 
containing also considerable secondary carbonate and quar tz. The quartz occurs chieily 
in the form of small stringers, wherCtlS the carbona te appears both in that form and 
a~ an alteration prnduct of the other rninernk The feldspars are largely altered t.J 
lrnolin, sericite, or carbonate, the hornblende in some cases to chlorite. In the vicinity 
of veins this rock frequently carries biotite, quartz, muscovite, and occasional needles 
of tourmaline, as a result of the hydrothermal processes accompanying vein intrusio11 . 

In some places the surficial typPs, arnygdaloids, vesicular lavas, and tuffs are 
prevalent, and in others the fi.ue-g rnined volcanics gi,·c place locall y to a course
graincrl basic rock corresponding- to an arnphiboli te. In some places these rnck:i 
bcconie porphyritic and although very highly altered their orig inal porphyrite chur
actcr may be determined. 

Acid. As in the case of the basic volcanics only tho3c acid types in which t ;i·~ 
gold-bearing· veins occnr need b<' d <'~cribed. The quartz porphyry and feldspar por
phyry types arc the important acid flows in this regard, but a felsitic type also canie>i 
some gold-bearing veins. An otlreli te porpliyry occurs in small amount. These aci·:! 
rocks are trnversed in places by numerous short stringers carrying gold-bearin'\' 
quartz. Tli e stringers, or veins, are of two types, one following· the sch is tosity of the 
rock and the other cutting· ncross i t. 

Siruclme. According to Colli ns1 thP rocks of the Keewat in complex in t\\iS 
district have been folded along an axis po in ting 60 deg rees east of north; and the 
intrusion of the older Precambrian diabase dykes was connected wth a rnild<Cr e:n th 
movement which rrsulted in faults 0£ considerable size. The writer has noted l ik.~
wise that in connexion with the younger Prec:i.mbrian diabase dykes there ha> b·~.en 
some movement resulti ng in plnce:>-not ably in the Mm phy clniius-in ~he ver.v ~ligh t 
displacement of some of the gold-hrninp; veins. 

ECON O>IIC GEOLOGY 

GOLD 

The go:Ci ore~ ea rner,, m tliis d istl'ict a re of thrf'e di:>tinct types, two of then: 
much more prevalent than the third . Tlw firs t type is represented by small quar t,; 
veins fo llowing the lin es of schis tosi ty of the K eewatin formations. These veins an~ 
sometimes arranged in groups foll owing the shear zones, but are seldom of suffici "n ~ 
width. nor clo3el.Y r nough bunched , to be worth working. For the mos t part the gangi.1·~ 
materinl is quar tz, but occasionally some carbonate accompanies the siliceous matter. 
Ncc'11!e~ of bl:wk tonrmnline are frc'}uen t in veins of this type and occasionally '>ccupy 
the entire width of the vein. The sulphides, pyrite, p.n-rhotite, irnd chalcopyrite, are 
to be found , and galcn;i is a very nrc constituent. Vein3 of this kin d occur, as t' 

rul e, either in t he acid v01canic ~r. liists or at the con t~ct of an acid and a basic TI•lw, 
but, in placrs. th0.v run in to the ba,,ic rocks. For the most part the acid volcani ·~-1 
are more schistose than the basic roc~k~ and seem to have provided a better opportunity 
for the formation of the veins. The presence in the acid rocks of more carbona te 
than in the basic rocks ma.v have been the determining factor in the deposition of the 
metallic con tent iu the vein5, and m ay explain the greater amount of su lphides <?<.Jtt 

t a ined in the veins cut.ting the acid r ocks. The presence of tourmal ine and pynho ti t~. 

both high temperat ure minerals, poi n t.s . <lpparen tly , to a pegma ti t ic origin for these 
veins. T hese "shear -veins " a re seldom more than a few inches wide nor continu1Ju:> 
in lengt•h for more th an a .few feet. The vein-forming solutions have impre.,"Tulted 
the wall-rocks on ei th cr sic.le fo r a few inches so that values may be obtained a sh·)n 
distance awa.v from the vein. 

1 Lnc. ci t . 
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The ~ceoncl type of vein cuts across the schistosity of the rocks at various angles. 
T his 1;vpe is found cutting two formations in different parts of the field. East of 
the Algoma Central railway, veins of this type cut across the acid volcanics of the 
quartz j}orphyry and feld6par porphyry types, whereas west of the right-of-way on the 
claims owned by M. Gutcher, of Goudreau, similar veins cut the granite boss already 
described. 

These two phases of the "cross-vein" type are quite dissimilar and will be di~
r,nssed separately. The veins cutting the acid volcanics of the Keewlltin vary in 
width from ll few inches to 2 feet or more and, in places, as on the McCarthy-Webb 
property in township 27, range XXVII, they may be traced for 20 or 30 feet. They 
cnny, beside the usual qunrLz content, pyrite, native gold, and numerous black 
needles of tourmaline. They are, as noted by Collins, young·er than the " shear-veins," 
itnd, in places, cut acrO$S them. The mineral solutions have not, appa1·ent.ly, impreg
r:tted the wall-rock to the same extent as in the case of the "shear-veins." Like the 
"sh0ar-veins." thc€c Yf'ins are, for tbe most ipart,. neither continuous nor wide enough 
to exploit. In a few cases several of them may be bunched close together, but tht! 
gold values appear to be too uncertain to ensure payable production. Cross-veins of 
t.his ty·pe are found intersectirug the irou formation of the district. Occasionally 
the iron formation rocks carry gold values which appear, on casual inspection, to 
c·ome from the iron formation itself, but on closer examination these are found to be 
due in every case 10 "cro>JS-veins" or stringers of qu.artz which vary in width from 
paper thickness to 3 or 4 inches. These "cross-veins" have not been found of suffi
cient size to encourage development-

The "cross-veins" cutting tbe granite boss probably represent the most acid 
phase of the pegmatite dykes. This type was observed onJy on the Gutoher claim 
where the veins are very irregular in width and exten t and carry cont;iderable pyrite 
>ind covellite llS well as a little free gold, chalcopyrite, iind muscovite. This type of 
vein. is described in more detail on page 25. 

The last type of vein is found only in the Murphy group. This vein is of the 
fissure type and angles across the strike of both the acid and basic volcanies of the 
Keewatin series. As it is cut and slightly faulted by a younger diabase dyke ita 
deposition must hitve preceded the intrusion of these dykes. 

The prevalence of tourroa1ine in all these types suggests that the gold-bearing 
solutions were an integral part of the last juices of the granite magma. The fact 
that the Keewatin rocks in this district are surrounded by granite, and the appea1·
ance of a small granite boss near the J.furpby claims, indicate that graoite underlies 
a comparatively shallow covering of older Keewatin rocks. If this be the case, the 
injection of pegmatitic mineralized solutions into the cracks and £ssures of the over
lsing Keewatin rocks would be a natural consequence of the last st.ages of cooling of 
the granite magma. The presence of tourmaline in most of thf',Se veins support:B thie 
theory. The metallics pyrrhotite and cholcopyrite might also be expocted under such 
conditions. That. native gold has been found on the Gutcher claim in quartzose 
veins of the pegmat ite type, cutting the boss of granite, shows that gold-bearing 
snln1ions were not foreigll 10 the grnnite body itself. 

Description of Properties 

iv! cGormick. Tbis property, .81SM 2183, is situated rn township 26, range 
XXVII, east of Pine lake. A fairly good wagon-road runs from Goudreau station 
to the east end of Pine lake, whence a very good trail leads to this and adjoining 
claims. An alternative route is by wagon-road to Teare lake and thence by lake and 
portage to the east end of Pine lake where the aforementioned trail may be picked 
up. A shallow pit about. 9 fef't deep bas been sun.k on the band of iron formation in 
basic Keewatin volcanics, witb a strike of 70 degrees and a dip of 70 degrees to the 
north. This band, which is from 2} to 4 feet in width and about 70 fee t long, carrie.s 
c0miderable amounts of ipyrrhotite and quartz as we1l as minor amount& of chalco-
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;1yrite, pyrite, sphalerite, and carbonate. Gold values at the shaft arc s.aid to vary 
from $46.60 on the surface to $19.2-0 at a depth of 4 feet. No values of consequence 
have been obtained from other parts of the band. 

Fuller-Black SS1vl 2184. This property adjoins the McCormick on the west. At 
the contact between acid and basic Keewatin flows, at a point near the south boundary 
of this claim, a small quartz stringer canies pyrrhotite, chalcopyrite, and pyrite, as 
well as some fref' gold•. The acid ro<'k, which is a quartz porphyry, lies to the north, 
and the basic ro<'k to the south. The rocks and the vein strike at 107 degrees and vary 
in dip from 70 degrees to the north to vertical. The basic Keewatin carries consider
able pyrite and has a rusted appenrance 15 or 20 feet south from the contact. Values 
of $2:i a ton in gold are reported to have been obtained from this stringer. 

Cline, SSM 2185. This <:!aim is north of 2183 and east of 2184. It is owned by 
J. P . Cline, of Goudreau . The g-old values here bavc been found in a band of 
sulphide-bearing lmsic Keewatin volcanic at the contact with the acid quartz porphyry, 
both rocks striking ea~t and west and having a ,·erti<!a1 dip. This band is said to carry 
values in gold up to $G. 

Cline, SSM 92186. This claim arljoins 21K;:i on the east. Four small pits have 
been sunk, three close to the western bollndary and the fourth near the centre of the 
claim. The £rst is a shallow deprc~sion where a few ~hots have been put in after 
stripping. Here a narrow band of acid Keewatin volcanic from 8 inches to 3 feet 
:n width, shot through with small "shear-veins1' nnd "cross-veins'' of quartz carrying 
pyrite, pyrrhotite, t-0urmaline, and a little native gold, is inter,calated in the ba:;ic 
Keewatin rocks. This h:md has a strike of 105 d<'grees and a vertical dip. Gold 
values at this point are said to range from $5 to $150 a ton . 

.About 200 feet east of this is another shallow pit, sunk on a quartz vein 6 inche~ 
to 1 foot wide .. wi th a schisted zone 4 feet wide, carr.ving smaller " cross-stringers" 
next to the foot-wall. The vein s trikes east and wes t and dlips at an angle of 75 to 
80 degrees to the north. The wall-rock is basic Keewatin. The vein carries much 
the same metalli c constituents as at the first pit and shows gold values which are 
said to range from ,$2·2 to $24 a ton. 

At the last pit a 10-foot hole ha:; Gec11 sunk on a quurtz vein 2 inches to 1 foot 
wide. with a 5ci-1isted zone 2 tu il feet wicle immediately south of the vein. The 
c.ouu.try rock on either ~i<le is a coarse bai'i<' Keewatin volcanic. The vein, which 
carries pyrite, pyrrhotite, magnetite, and a little free gold, strikes east and west and 
dips 85 dcgTces to the north. Free g·old has been found for about 35 feet along this 
vein. which has a total length of about 50 feet, but average samples ha,,e not been 
taken. Grab samples are said to have given high values. Pit No. 13 is about 100 feet 
north of the ~econd.pit and is sunk on a composite quartz vein, 20 to 30 inches wide. 
with a strike of 118 dPp;rees and a dip of 70 degrees to the north. This vein, which 
parallels the schistosit.v of the basic Keewatin through which it runs, carries ,pyrite, 
magnetite, and tourmaline. A more solid band of quartz near the foot-wall carries 
the gold values, which are not high. A sample taken by Collins in 1919 from 11 

vein 10 inches wide which lies about half-way across the claim and 300 feet nortf: 
of the trnil, was aE.saycd by the Department of Mines and found to conta in $1.20 of 
gold a ton. 

Cline, i'-:SM 2189. This claim is one claim cast and onp claim south of SS?v[ 2186. 
Close to its nortlic:ist corner a pit 2'5 feet deep has been sunk on some small quartz 
stringers, samples from which are said to have yielded very high values in gold. These 
stringers cut the ba~ic Keewatin rocks for the most part, but also a narrow acid flow 
to a minor degree. Both flows, which strike east and west and have a vertical di·p, 
are cut .by a younger di abase dyke with a strike of 1G5 degrees. 

Webb, SSM i470. Thi~ property, which is owned by Joseph Webb of Sault Ste. 
Marie, is situated ne:•r thr east end of Godin lake in township 23, rnnge XXVII, iw::i:· 
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the line between townships 25 and 26. It may be conveniently rea-ched by water-route 
from Lochalsh, a station on the Canadian Pacific railway east of Franz; or less easily 
by a continuation of the same route ,by which the Cline claims are reached from 
Goudreau. The counti·y has .been recently burnt O\'er in that vicinity so that the 
rocks are well exposed in most places. The gold values have been found in a band of 
di:.continuous "shear-veins" occurring in the schistosity planes of the basic Kee
watin roeks. These rocks have a strike of 100 d0)l'rees and a vertical dip. This band 
is said to extcud for 1,700 feet, but only 200 to 300 feet of it was seen by the writer. 
The stringers vary in width from a few inches to 6 or 10 'feet and there are some 
ii cross-stringers" c·utting them in places. Gold values have been obtained from this 
band, which carries son~e pyrite. At a small pit east of the ma.in showing, a com
po~itP vein of quartz and basic Keewatin rock, with a width of about 6 feet, carries 
considerable carbonate. The eouotr;v rock here also is basic Keewatin. 

lYebb-McCnrlhy, SSM 2049 and 2050. These claims are owned iby Joseph Webb 
and' D. J. McCarthy, of Sault :Ste. :M:a.rie, and are situated near the sou th boundary 
of township 27, range XXVI, on the north shore of Iron or Webb lake. The gold 
showings are in an acid Keewatin flow, which oceupiee the north •half of the claims, mid 
which is in contact with a basic flow to the south. This acid volcanic corresponds to a 
hig·hly sili.cified <it1<ntz porphyry schict and is seomed .with numerous "shear-ve.ins" 
and "c1·oss-veins" which carry the gold . The schist strikes about east and west and 
has n dip of 70 to 80 degrees to the north. The c(Jllt,act between the two flows, 
however, runs to the south slightly, and the vc-ins on the adjoining claim to the west 
(2·051) are also to be found in the same acid flow. Neither the" :;hear-veins" nor· the 
"cross-veins" which i o tersect this flow are continuous for any considerablP distance, 
200 feet being· the ma~imum, the width varying from 2 inches to 16 inches. Both 
types of vein cany considerable black tourmaline as well as some pyrite .and free gold 
Jn one or two of the "shea1·-veins" tourmaline occupies the en tire width of the vein. 
The rock itself is in many places impregnated, a short distance from the vein, with 
both pyrite and tourmaline. ·The ii shear-veins" arr· about twice as numerous .as the 
"cross-veins". At the contact of the two flow~ a small vt>in shows exceptionally 
liigh va1ues in gold. Most of the showings of free i:rold are on claim :iOSO. Just 
cust of the west boundary of 2049 an olivine diabase dyke outcrops, and no showings 
were dbserved east of this dyke. 

lV ebb-Jlf cCarthy, SSJl 2051. N·o work of consequence has been done on these 
claims since Collins described them. They occur in the snme acid flow as those on 
20JO and 2050. The "crnss-vcins" are rather luger and conta in considerable black 
tourmaline. 

This set of three claims. is readily [\CCL%iblc by road and trail or by road and 
canoe-route from Goudreau station. 

Banv-ille-Page. Oluiro 532 owned by J. Rmville and 0. Page is s ituated on tho 
no1·th shore of Rowan lake in the middle 0f township 2S, range XXVI (Figure 2) and 
west of t.he Algoma Central railway. All thost: previously descdbed lie several mile.s 
ei1.st of the railwlly (Figure 1). A foir wagon rnad runs from Goudreau s.tation to the 
Muq)})y claims passing along the south shore of Rowan l ake, from where a canoe or 
boat must be taken to the claim. An ;1ltcrnativc route is by cnnoe through a string- of 
lakes and portt1ges. Gold has been fonnd on this claim in a contorted band of inm 
forn1i1tion cut by nu111erous "cross-strioger;<" of quartz. The iron formation con
sis ts cl1iefly of carbonate and quartz. The country J'ock is a basic Keewatin schis t, 
with rt strike of 105 degrees and a vertical dip. The "cro$S·Stringers" contain u 
little chalcopyrite as well as occasional flakes of gold, a few "shear-v0ins" were 
observed in the country rock. The iron formati on is only 6 to 10 feet in width, and 
is contorted locally in the form of an ov0rturned fold, with the axi,, of the fold 
pointing northwest. A G-foot pit ho:i s be--n sunk on this band. 
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Gutcher, SSM 549. This property, which is in township 28, range XXVI, lies 
\\"est of, and is connected by trail with, the Murphy claim. The granite boss already 
mentioned outcrops on this claim and the gold-bearing veins are evidently quartzo5e 
phases of pegmatitic dykes repr-esenting the last stages of cooling and differentiation 
of the granite magma. The granite shows gneissoid structure in places and in others 
merges into a coarse quartz porphyry. The veins cutting the granite have been 
classed with the "cross-veins" for the sake of convenience, although they do not show 
the same characteristics il.S the "cross-veins" cutting the Keewatin volcanics. Gold 
hns been found in a quartz vein 1 to 3 feet wide carrying considerable pyri te, cove1lite, 
and muscovite, as well as some little chalcopyrite, malachite, and ankerite. This 
vein has a strike of approximately 125 degrees and dips at an angle of 70 degrees to the 
north. It has been trnced for 2100 feet and in one or two pl'aCe€' has side stringers. A 
larger quartz vein a short distance away in the same kind of rook has a maximum 
width of 12 feet, but, so far as the writer was able to observe, carries no values. 

, 
1 RJlh L~kc 

I 

I 

Figure 3. Diagram showing geology or Murphy claims. A.C. 407 and A.C. 408, Goudreau 
area, Al;;-oma district, Ontario. 

Jrforphy Claims. In townsihip 28, range XXVI, on the north shore of Murp'hy 
lake, a group of four !claims, 407 to 410, were staked ,by Thomas Murphy an<l James 
J>erry, of Goudreau. The first discovery was made -in a quartz vein in daim No. 4-0S 
where quite eoarae gold was found at several places in a dis·tance of 20 feet. In the 
month of Septem'ber these dlaim6 were surveyed. .A. fair wagon road .connects these 
claims with 'Goudreau station, 5 or 6 miles distant. An alternative Toute is !by a 
string of lakes and portages. Most of the w-0rk has :been done on 408, in the south
east corner, where the 1best gold showings have been found . Several acres of ground 
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have been cleared and t!he vein has been stri.pped for its entire length and sunk on for 
20 feet. Although the vein is confined chiefly to 408, small stringers are found in the 
adjoining claim 407. The main vein has a strike varying from east and west to 
295 degrees and. a dip from -60 degrees to the south to vertical. It has been traced 
for about 800 feet, with a width of from 1 to 10 feet. Its country rock is for the 
most part ·basic Keewatin, but it intersects an acid flow toward its western end, both 
with a strike of about 100 degrees and a vertical dip. The gangue material is chiefly 
quartz with numerous small needles of tourmaline which give it a 1b]ack colour. 11he 
metallics are for the most part native gold, pyrrhot.ite, and chalcopyrite, ·but ruppreci
able amounts of bornite, pyrite, and sphalerite are also found. Running parallel with 
the vein for a consideralble dis1ance, and occupying part of the same fissure, is a band 
of carbonate ~ron formation which weathers on the surface to limonite. The country 
rock for about a foot on either side of the vein has been largely impreg·nated with 
quartz and the metallic constituents of the vein. At oue point the vein has been 
offset 76 feet on a bearing of 230 degrees hv a younger diabase dyke about 50 feet 
wide, which stri~ces 1a:t 140 degrees. Native .gold has been found at numerous places 
along the vein and a ,good showing was notctl by the writer at the bottom of the 
20-foot shaft. 

Regarding another vein, Mr. Burrows reports as follows in his preliminary report 
issued last summer. Vv ork has also heen done on claim 407 to the east. At the west 
line, 200 feet north of Murphy lalrn, u narrow quartz vein albout a foot in widt.h has 
been traced G5 feet; it iStrikes south SO degrePs ~::ist. The wall-rock for a few inches 

·is quite rusty and carries sulphides. Vis'ible gold wa;; observed at two points along 
the vein. About 200 feet easterly from the west :line work has :been done on a wid.:i 
ankerite-schist band up to 20 feet in width, which carries quart.z veins roughly parallel 
with the ankcri te band. It ihas .been tra.0 ed for 170 feet in a direction south 70 degre2s 
east. No visible gold was observed in -this vein, ·but at one point an assay of $6 in 
gold was obtained over a width of 2 feet 19 in<"hes of quartz and $4 in gold over a 
width of 51; feet of the schi>'>t and carhonate, carl'ying quartz, ·lying to the 1I1Jorth. 
Owing to the highly altered character of t\1e schi~t lby oxidation, the latter assay is 
only indicative of the presence of i:rold which mny ·be CDncentra ted. 'The quartz vein 
carries pyrit~, copper pyrites, pyrrhotite, and a little zinc blende. It is possible that 
this ensterly vein is the faulted part of the vein e:xiposed on claim 408. 

These four claims were worked on option during the summer of 1921 by A. R. 
Porter, Toronto, 1but later the pr-operty was taken over by a group of Toronto men. 
Claim 408 appears to ;be much the most promising in the district :and the only one 
where the vf'in holds its values for more than a few feet. Being of the fissure type, 
the values rprobably •hold at dopth. Considerable native gold was located at the 20-foot 
level. 

The writer has purposely confined his dl·~('ription;; to those claims showing gold, 
and ha'S made no mention of the numerous otlwr properties that have been e:iqil>oited 
rn the hope of getting values. 

On the way :back to Toronto the writer stopped •at Bruce .lvfines, at the request 
-oE Daniel MacDonald of that place, to examinP. a gold prospect in t.he greywacke 
formation. The gold was discovered in the bed of Thessalon river in the southwest 
quarter of section 9, Lefroy township, Alg'Oma disrtrict, in a loose boulder of greywacke 
of the Gowganda formation. It occurs in small quartz veins following the joint 
planes in the rock. The 1boultl'er is said to lbe ang·ular in outline and eonsequently 
unlikely to have travelled far, ·but at the time of the writer's vis.it was under water. 
The quartz stringers were very small, seldom exceeding one-half inch in width. 1\J1e 
big fault w'hicli runs ·easterly through t.his section of ·the country is located in the 
bed of the river at this point nnd thP movement whieh produced it may have shattered 
the neighbouring greywacke formation for the rece.ption of these tiny veins. Dia·base 
~ills are in fairly close proximity, and these are known to have •been t.he cause of gold
bearing veins, such .as (}Ccur at the Havilah mine, nbout 10 m~iles north of the locality 
where this bo1tlder occurs. 
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INTRODUCTION 

For many years iron ore has been reported from various places on the l ine of the 
Algoma Central railway, and a considerable amonnt of prospecting has been done 
from time to time. Some of the<>e ore outcrops have attracted· attention lately, and 
the writer was detailed by the Geologieal Survey to investigate and map geologically 
au area comprising the townships of D cruchc, Hodgins, Gaudette, and Shields, to 
determine the nature and extent of any occurrences of iron ore which might be found. 

Two months were spent .in the area, during whi~h the writer was scsisted by 
J\fr. IV'slter J. Kingsmill, and during one month the party was augmented by 
F. Wright and n.fr. G. Bain. 11r. G. 1S. Cowie, secretary of the Mines Department 
of the Algoma Steel Corporation, also assisted materially and is deserving of many 
thanks. 

GENERAL CHARACTER OF THE AREA 

The area is situated on the Algoma Central railway about 20 miles north of 
Sault Ste. Marie, Ont. Travel away from the railway is difficult as there are no 
streams on which a canoe can be used, and only one or two roads. A good road runs 
from the Sault to Bellevue at the southwestern limit of t he area, and another is 
being· built from '\Vabos to Glendale with the ultimate intention of connecting the 
district with the Sault eithe1· via Bellevue or by the old Garden River road, which 
has been abandoned for fifteen or twenty years and is at present impassable. 

The country taken as a whole is one of comparatively low relief, the hilltop.; 
reaching about 1,500 feet above sea-level. The difference of elevation between the 
hills and valleys is 40-0 to 500 feet, and the hillsides are steep, rendering any passage 
through the area difficult. Nobody lives in the district except along the railway 1in0 
:rnd in a few of the valleys closely adjoining it. The area has been burned in place3 
and lumbered over, so that a large part is covered with berr.v bushr.s and secon<l 
growth. There are a few laketi , all too smaU and disconncctr'd for canoe work, and 
the streams are mere rivulets 01·er falls, and are dry, Ot' almost dry, in summer. 

GENEH.\I, UEOLOGY 

The rocks can be classified under the following divisions : 
Pleis tocene. . . . 
Keweenawan.. . . 
Huronian . . . . 

Pre .. Huronian. . . . 

. . Lake and glac ial deposits 

. . Diabase dykes 

. . Lorra in quartzite 
r Granite complex 

. . ~ Schist complex consisting of volcanics and 
' L some associated sedimentary materials 
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PRE-Hl-RONIAN SCHIST COMPLEX 

The Pre-Huronian complex jg a very involve<l mixture of schists, including horn
blende schist, diorite, diabase, and even more basic rocks invaded and metarnorphoseJ 
by batholithic masses of granite and gneiss. The schists underlie the southwestern 
part of the area, and consist of volcanic flows and tu:ffs, with some interbedded con
p-lomPrate. They have been dislocated and metamorphosed to such an extent that a 
detailed separation was not possible in the time available. The volcanic clement 
of the series, in some places shows distinct bedding and very fine tex ture as if it harl 
been laid down under water, in other~ it shows ve~icular structure, rtn d yet in others 
rnlcanic bombs are clearly discernible. The strike and dip vary greatly ; the strike 
~·aries from north 70 degrees west to north 55 de1<ree:; east and the dip from about 
20 degrees to almost vertical; there appears to be no system in the strike and <lip, 
11nd the rocks seem to lie anyhow. 

Some of the outcrops may be described in greater detail. On the road to the San 
.Antonio Mine Company's house at Maple lake is an agglomerate consisting of aggre
gtd('s of quartz and fold.spar crystals, both orthoclasc and plagioclase, in a groundmass 
composed of fine-grained fragmen ts. 

N car Midge lake a fine-grained mass of uniform tex ture is composed for the most 
part of chlorite. In the hand specimen thin bands can be distinguished and these 
also appear in the thin section showing a diff0rcnce in composition, for whereas one 
band is for the most part ch1orite another is ma<le up chiefly 0£ quartz grains. 

A short distance from the outlet of Midge lake another type can be seen, namely 
a porphyrite having large phenorrysts of hornblende enclosed in a cryptocrystalline 
groundmass, the whole hig·hly jmpregnated witlJ iron so that the rock has a bright red 
appearance. 

The occasional interbedded conglomerates ari' formed of a matrix of fine-grained 
material containing pebbles, mostly of granite, r11nging up to 6 inches or 8 inches in 
diameter. These beds are not regular nor do they run continuously for any great 
distance, nor have they the appean:nce of basal conglomerates. Outcrops were found 
to the north of the Algoma Steel Corporation's quarry in Vankoughnet township, on 
the eastern edge of Loon lake, at the junction of D11m creek with Stony creek, and in 
the eastern branch of Shepherd creek near the Campbell Murdoch claims; in the two 
last-mentioned places the conglomerate showed evidences of crushing and faulting. 
Both the volcanics and sediments show signs of con tact metamorphism, and are cut 
by dykes of fine-grnined granite. 

GRANITE 

.Although there is only onC' colour used upon the map to indicate granite, there 
are pi;obably two granites of differen t ages in the district. The granite underlying the 
whole sou them part of the area is different from the granite north of Goulais river, 
in that it does not contain inclusions of hornblende, schist, etc.; and is of a compara
tively uniform compositfon over an area comprising the southern part of Deroche. and 
the northern half at any rate of Jarvis. This part of the area has a distinctive physio
graphic relief, for whereas the ridges formed of the Pre-Huronian volcanics and sedi
ments, and even those formed of the Huronian quartzites, have a well-marked 
northwest-sou theast trend, the ~ranite has no snch features, but is composed of small 
hummocks with intervening depressions, ju which the water flows in all directions 
indiscriminately. Dykes of granite have been found cutting the Huronian sediments. 

A specimen of granite from the north bank of Goulais river is white and 
fine-grained; in places this rock has been so much deformed as to lose all the normal 
characteristics of granite. The thin section shows mostly quartz and feldspar, both 
orthoclase and plagioclase, and an almost entire absence of ferromagnesian minerals 
with the exception of a little mica and some accessory epidote. The grains are all 
crushed and broken, the feldspars are deformed, and all the grains show strain shadows, 
as if the rock had been subjected to great stresses. On the other hand two specimens 
from just s·outh of the Goulais nre composed of pink feldspar and much ferromagnooian 
minerAl. The thi n section shows quartz orthoclH&e, mieroeline, hiotite, leucoxene, horn-
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blende, and accessory apatite. The rock is entirely unal tered and shows no signs of 
fracturing or strain shadows. It is doubtful if specimens with such different char
acters both of composition and structure represent the ~ume rock. The southern 
granite is in part at least younger than the Pre-Huronian '-'olc,rnico and sediment.13 
and may even be intrtLSive into the Huronian; in other word.; it i€ probably allied 
to the Killarney granitP,. 1 

HURO~IAN 

Near Bellevue is a small area 3t miles long- and from ·~ to 1 mile wide, underlain 
by Huronian rocks, which Collins considers to be the Lorrain riuartzite of the Cobalt 
series. This quartzite, varying from fine to coars<'-g-rained beds, contains pebbles uo 
to 2 or 3 inches in diameter. These pebbles are for the most part granite, but there are 
many of bright red jasper. The texture of the rock varies from a hard siliceous 
quartzite to soft beds of sericitic sandstone which show very fine ripple-marks and 
evidences of shallow water or subaerial deposition; from the peculiar appearance of 
some of the beds }.fr. Kindle concludes that they orip;inally contained oolitic grains 
which liave since been leached away. The beds strike fairly uniformly north 70 
degrees to 75 degrees west, but the dip varies between 35 degrees and 75 degrees north. 
They lie unconformably upon the Pre-Huronian volcanics and sediments, and are cut 
off, to the son th and southeast by the granite, to the north and northwest by the Pre
Iluronian. Near mile 20 on the Algoma Central railway there is a quarry belonging 
to \Vright and Company, from which the Algoma Steel Corporation g·et a supply for 
their furnaces at the Sault. Approximately 10,000 tons were quarried last year and 
the same quantity is expected for this year. An aver,1ge sample analysis from several 
carloads gave: silica, 96-55 per cent ; iron; 2-57 per cent; alumina, 0·61 per cent; 
lime, 0·41 per cent; but several analyses ran 98 per cent silica or even higher. .A. 
specimen from this quarry shows in thin srction a rock almost entirely composed of 
silica grnins 1 to 2 millimetres in diameter, very angular and showing strain shadow~. 
In the quartzite beds are several cracks filled with a fine-grained red detritus carrying 
angular fragments of breccia. Veins of specular hematite, also, cut the quartzite. 

Records of diamond drilling on mining· prospects occupying lots 6 anJ 7, conce.ci
sion II, Deroche township, are as follows: 

"Diamond Drill Explo»otion, Hawl.:shaw-Derrer Pi·operty, neai· }lorthland Sfoti-Jn, 

A.C'.R. Tow nship of DP-roche 

Drilling of Olaims Nos. SSM 1070, SSM 103, J_ots B and 7 

:Xu. l 
,Jan. II, 1910 

No. 2 
Feb. 8 , 1910 

No. 3 
Mar. 11, 1910 

----·. -----___________ , ______ -------
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19 
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NOT1:. No ore shown 011 this property hy diamond drilling." 

1 Geo!. Surv., Can .. Sum. Rert.. lnO. pt. D. 
Geo!. Surv., Can., yfus. Bulls. Nos. 8 and 22. 
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The names are copied from the engineer's blueprint, but no examination could be 
made of the cores and what has been classed as greywacke is probably Pre-Huronian 
volcanic rock. 

DIABASE J)Yl\ES 

The whole area is intersected by diabase dykes in all directions. This conforms 
very closely to the description given by Collins of the diabase dykes in Goudreau and 
Magpie-Hawk arcas.1 These dykes are of two varieties: (1) .a quartz diabase such as 
the large dyke running from the quarry near Bellevue to Loon lake; and (2) an 
entirely quartz-free diabase which is found cutting the granite in the southern part of 
the area. As in the Goudreau nrea, so in the Deroche area, some of the quartz diabases 
are very hard to distinguish from the Pre-Huronian greenstoncs, and are in many 
places sheared and faultccl. Tht> <Juartz-frt•c diabase is much fresher in appearance and 
shows none of tl1e shearing referred to in the quar tz diabases. 

PLF.ISTOf"E:'\E 

Lying unconforrnably upon the Precambian are deposits of Pleistocene clay~, 
sands, and gravels, whi<:h in some ca~l'S }1nve been lni<l down in river:< and lake 
bottoms, but in others are due to morninal 11ction. <Several tenaces can cle:nly be 
distinguisliecl : at Eel. Pop:nnnt's house near mile 20 there is a considerable stretch of 
one of these terraces (Plevation 1,115 fPet by aneroid barometer) to the north of th-; 
railway track, <1nd just <'-Outh of the trnck is another terrace (1,17·5 feet, aneroid). A 
succession of terraces occur up Goulais rive1· from Searchmont to the F'all;; at 
ele>a tions of 83·5 and -85·5 feet, each terrace heing distinctly defined. Sear W a hos 
station are two terraces, 96'2 and 973 feet respectively. 

Along the ·banks of Goulni~ river near Bellevue the deposits are of clay, some
times attaining a thickness of 50 fcPt, and fine sand. ·Orossbedding and minor 
unconformities can be seen in tltc cuttings nlong- the railway. Towards the north, 
however, a change takes place aud thf' deposits along Achignn creek are composed of 
coarser sand carr.)'ing- pebbles anci boulders intermixed, showing the characteristics of 
rnorainal origin. 

FAULTING AND FOLDl~G 

The Goulais valley is n VPry striking phy;;i ng-ruphic fe,1t.ure, running as it does 
for nearly 12 miles in a straig·ht line. North of it, though not so apparent. owing to 
its greater inaecessibility, is a parallel valley nlun~ which runs the east branch of 
Shepherd creek. At the junction of Dam creek (whi"h is ~imply the continuation 
of the Goulais) and Stony creek, the rocks show evidence of faulting, and the granites 
near Searchmont show similar evidence of severe df>formntion. 'The big diab11se dyke 
which runs paral lel to the Goulais ju1;t south of the railway i~ 11os~ibly associated with 
this movement. Loon lake, also, occupies a fault zone, granite occurring on the east 
siJc nnd s teeply tilted volcani('S on the west. The trend of thi s zone is northwest
rnutheast. 

Thern are, 11robably, at least two ~ystems of fau lting: an east-west system which 
controls the valley of Goulais river, and a northwe;;t-southeast system which seems to 
be more recent than the east-west, a~ the diabase dyke parallel to the Goulais is cut 
off at Loon lake and deformed and all the east-west vrin€1 on Mr. Mason's prospect 
are cut by the northwest-southeast veins whir'.h are con tinuous. 

l Geo!. Surv., Can., Sum .. R ept., 1918, pt. E. 



ECONOMIC GEOLOGY 

mo:-< ORES 

The occurrences of il'On ore in Deroche and adjoining townships differ con
siderably from the depo:;its of ore known as iron formation. Those in Deroche town
ship consist. for the most part of hematite and specularite associated with quartz 
Yeins which cut the Pre-Huronian volcanics. Those in Shields have much more the 
appearance of chernicnl precipitates. 

·Two properties have been developed to a point at which they can be designated as 
mines, but neither is now in operation. The Breitung mine was opened up twenty
two years ago, and ore was shipped to Northland on a switch-line built from the 
Algoma Central railway. The Breitung Iron Mining Company, Marquette, Mich., 
now owns the propert~·. The ore-body lies in the side of a ;>teep hill abou t 3'00 feet 
high, half-way down the west side of Loon lake. Two adit-s were dtiven into the hill, 
one about t<O feet above the lake, the othf'r ah0ut 7-5 feet still big-lier. An open pit, 
a shaft, and a few shallow workings 111:1y be seen about 200 feet above the lake. The 
wreckage of a small ste;1m winding pbnt lies at the foot of the hi11. 

The rock at the mine is a ;;Jate-colonred, finely bedded greywacke, sharply folded 
and evidently of pre-Huroniun age. The orfl·body occupie.s a zone which ha.:; been 
frnctured and ,;!tattered· into a brec:cia ancJ afterwards recemented with quartz and 
sµernlar hematite. ln most places there does not seem to be more than 10 or 15 
per cent of rnetnllic iron present, but locally where brecciation was most intense the 
hon oxide lias either penetrated in hir1 .. rer an1ount, or has chemically rf'plrtc0<1 part of 
the greywacke, yielding a low-grad<' ort · carrying· possibly 30 or 40 per cen t of iron. 
Apparently it was these rich spots that induced mining- operations. The better-look
ing materinl is limited at the shaft to a wiJth of nhout 30 feet, but leaner m inernli
zution oc-eurs nlmost to the foot. of the h ill. The general trend of th e minernl izcd belt 
nppcnrs to be nearly parallc1 to the length of the lnke. 

The \.Villiams mine is situated at the corner of the four tmrn:<hips Deroche, 
Hodgins, Jarvis, and Anderson, about 1} miles east of the southern end of Loon lake. 
The property was first Joca trd twenty years ago and in mo::; a shaft was sunk. This 
8haft is 212 feet deep to the sump, from the bottom of which diamond drill holes were 
put clown 300 feet farther. some vertical and some at 45 degrees. Tl1e leveh were 
run "1t 10>0 and 2'00 fcrt. Thi.s property Wa.G· worked for about two years and nbout 5DO 
tons of ore were ~hipped on sleighs to Northland. The shaft cannot now be examined 
owing to water, but the ore-body is supposed to be similur in gcnei-al «haracter to the 
Breitung deposit. 

A short distance north of the Williams mine on the eastern side of Loon lake, 
near Midge lHke, a ,prospoot was opened up in the spring of 192-1, by ;}fr. E. ·P. Mai;on, 
who has done some stripping over an area 500 feet by 300 feet t1nd has exposed the 
rock surface very well. The rock is a mixture of granite and Kee watin diabase, and 
the ore occurs in conjunction with quartz veins in a manner similar to the occurrences 
nt the Williams and Breitung rnin('s. There arc two distinct sets of vein s, a north
west-southeast set, and an east-west set ; 0£ these the n orthwest-sou the2st .set is the 
more recent as all the veins are con t.inuous at the junctions, whereas the veins in the 
east-west set are cut off or ~how signs of displacement. A drill hole has recently been 
put d<3wn at an angle of 40 degrees to a depth of 510 feet. It disdoses almust the 
same rock conditions as at the surface: an nl ternation of Keewatin greens tone and 
bands of intrusive granite, with here and there quartz veins carrying an insignificant 
amount of specular hematite. 

The occurrences of ore in all these places are very much -alike and .appear to be 
impregnations (with some replacement) in the sheared rocks of fault zont'. It is very 
doubtful if .any body of Qre large e:nouJ?h for commercial develo:pment wi]J ever be 
found -in this vi.cinity. 
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The Campbell claim.;; in the northern part of l.Hs fl and 7, concession VI. .Jt 
Deroche, and the adjoining portion of the township of Shields were also vi-sited. The 
ore here contains magnetite, ·but the dip needle showed very little attraction. 

These claims were visited -in 1910 by :Mr. Sjo-stedt who says: " The iron occur;; 
in a cont.act between the Laurentian and Huronian formations. The rocks on the 
weot side are granite, gneiss, syenite, etc., while those on the east side are Huronian 
schists·. The walls where visible are well defined." He also gives the i ron content 
of the ores ·as varying from 38-83 per cent to 53.93 per cent. 

In 1914, .Jo·hn A. Dresser visited the claims and wrote :1 "T11c rocks seen upon the 
property, with the exception of ct' rtain dykeo, likely all be:ong to the Keewatin serie~, 
hornblende schist, hornblende gneiss, and diorite may be distinguished, but exposures 
of fine-grained greenstonoo predominate. Outcrops of a coarse-grained basic syenite 
dyke (locally callc-d granite) were seen along the western side of the 'beaver meadow 
ne-ar the camp. At various places on t:he. property are to be seen outcrops of nagnetite
hearing- bands. These appear too siliceous to form a merchanta'ble ore and may bb 
better described as banded! iron formation. The form a ti on is sufficiently differen t 
in character from what is described as 'banded iron-formation' in other localities to 
1w1uire specinl des~ription. Here neither the bands of ore nor the si liceous •band;; 
have clear-cut boundaries. Both lie in narrow, parallel streaks, the magnetite appar
ently blending gradually into siliceous material. T he banding is made apparent chiefly 
by the bands of nearly white si1ica, and occasionally by bands of reddi;;h garnet. On 
surface exposures the bandirug is much more conspicuous than on fresh surfaces, a:> the 
magnetite has weathered faster t han the siliceous and garnetiferous hands and so i3 
low in relief compared with them. On the -series of expO<Sures stretching northwest
wiml from the beaver meadow the strike of the iron formation seems .pretty uniform 
:ind 1s about north 30 degl'{'C3 west; the dip is about vertical. On the other series to 
the northeast along the trail from Wrubos the strike var ie3 from northea.;;t and south
east to east and west; the dip is vertical. At some of these later exposures intrusiv.., 
granite dykes are exposed, whiel1 evidently have di.sturbed in s-0me degree at least 
the previous posi tinn o.f t he ·iron form a tinn." 

A con,;idcra ti on of the whole area only confirms I.he doubt that economic dep•Bi t.; 
of iron ore will be found in any of these four townships. 

LEAD ORE: VICTORIA AND CASCADE Ml)!"l':S 

These mines are outside the area under cons idcrat ir)n, in :ot~ 4 and 5, concession 
III, Jarvis township, whicl1 adjoin~ Deroche on the sou th. The m ines are supposedly 
lead mines, ·but a re at prc;;c·nt shut down for lac:k of ore. They were opened abou t 
fifteen yea rs ago a nd, a'bou t 1910, a new set of muchinery was installed at the V1ctoria 
mine. Doth mine-5 are situated on Driving cn•ek, the Victoria one-half to thr1•e
quartcrs· of a mile below the Cascade. At the ht trr th0rc are, apparently, two small 
veins of calcite carryin.g a little galena; at the former there certainly does not seem, 
from superficial evidence, to be sufficient ore to warrant the construction of a mill. 

The object of the visit to these mines war; to ascertain if Huronian rocb were in 
this vicinity. From loon hike to the mines the only rocks seen were granite and 
diabase, the granite being pink and in every way resembling that near Northland. A 
large mass of coarse-gra ined diabase, as well as various fine-grained dykeil, '.va;; found 
near the mines themselves. 

A trip northwards frCYTJl Garden River a,; far as the mines showed that Huronian 
rocks -are to •be found to within a short distance south of them. R. G. McConnell, 
whose courtesy the writer greatly appreciated, is investigating this area for the 
Ontario Bureau of :\lines. 

CO P PER ORE : SUPERIOR :MINE 

This mine lies on the northern boundary of the township of Gaudet te. Airer a 
shaft had been sunk about 400 feet operations were suspended and the shaft was 
allowed to fill with water. During the summer of Hr21 the shaft was pumped out 

l Jnform;Hion s upplied through the courtesy of the A\g,Jma Steel Corporation. 
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and the mine was Jlrepared for P:rnmination with a view to purchase. There was 
originally a s.pur line from mile 39} on the Algoma Centra} railway, hut this has 
fallen into disuGe and the rails have been carried away. The old ·bed, however, can 
be used as a wagon road. The railway track traverses for the most part rocks of the 
Pre-Huronian comp le.." comprising dark gab bro-like rocki; with inclusions of horn
blende schist, mixed with granite, and the whole cut by pe-irmatite dykes. In the 
immediate vicinity of the mine there is a mass of .greenstone and about 500 yard~ 
along the track is a diabase dyke about 200 feet wide. The ore, whic.h is a mixture 
of ,pyrite and chakopyrite, occurs associated with quar tz stringers in a b recciated 
zone in the g-reenstones. No evidences of any large mass of ore wt>re .found in the 
vicinity. 

IlR!CIC CLAYS 

Outcrops of strati6ed clay are abundant along the banks of Goulais river south 
and wc~t of 1Searchmont. The moat extens·ive and impor tant outcrcro are about one 
mile west of Glendale where the clay outcrops for over 1,000 feet along tl1e river. The 
flverage e..-.:;posed thickness is about 20 fee t, but in one pla<'.e i t is 50 feet thi\:!k. In no 
ca'Se was the ·base of the.se clays seen. They a-re overlain lby unstratified, or very 
poorly stratified, gravel and sand, probably river-worked glacial materials. 

These clays are light grey, nne-.g-rained, and highly ca\1:areous. They are very 
finely laminated, due to alternotion of layers of clay and sandy clay, andi originated, 
proba•bly, in an arm of lake A lp;onquin, a predeccs;:or of lake Superior, which wust 
have extended up the Goulais valley beyond Searchmont. 

Two small samples from thc'e de.posits were submitted to the ceramic la'boratory 
of the Mines Branch, w[th the following results. 

"v\Then gauged with water tbe_y develop very poor working properties, being very 
we::ik and flabby. Wflen pa~sed through a tile die, the test pieces deform from their 
own weight. Both clays will stand rapid drying. 

61-
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The following are the burning· tests of tbe wet-moulded brick let;;: 

Snmple Cone Fire I 
shrfokage 

· · ·· · ·· · ···· · · · ··· ·· 06 
3 

. . . . . . . . . . . . ... ... .. ... . . ... . . 06 
3 

6 F Algoma Central Railway milea:!e 32~. near Se>nchmont. 
7 F Gouin.is river. one mile west of Glendale. 

3 

5 
softens 

5.} 
softens 

Absorption 

<" lo 

20 

19 

Colour 

Dirty ·1,uff 

Dirty buff 

They are both low-grade cfa:'l's u~efu1 only for making common stiff mud-bri~b." 

40S9~-3 
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During the season of 1921, work was carried on in the rep:ion of lake Wanapitei 
for two primary objects; the mapping and classi£cation of thf Precambrian sediments, 
and the investigation of the ore deposits. The lake level has lately been raised, arti
ficially, 16 feet, with the result that some islands have become peninsulas, and others 
have entirely disappeared; and the main shoreline itself has been locally affected, 
especially in the northeast part of the lake, where what was once a headbnd is now 
an island half a mile from the shore. A resurvey of the lake was consequently 
included in the season's work. 

The writer was assisted by R. 0. Emmons flnd v.·. L. Swanson, both of whom 
rendered in tel1igent and loyal service. 

The main results of the season's work are: a corrected geographical and geological 
map; additional knowledge in regard to the ore deposits; and the elimination of the
type occurrence of Wanapitei quartzite from the Sudburian series and its recognition 
as part of the Mississagi formation of the Bruce series. 

GENERAL CHARACTER OF THE AREA 

Wanapitei Lake area includes Rathbun, Ay]mer, Mackelcan, and parts of Parkin. 
Norman, Capreol, Maclennan, Scadding, Fraleck, Telfer, and McConnell township,, 
and the old Indian reserve. The area covers only about 40 S<]uare miles, but is in. 
a strategic position, lying, as it does, between the area of Map 179 A, Onaping sheet, 
issued in 1917, by W. H. Collins, and the area of Map 124 A, Wanapitei sheet, issueJ: 
in 1914, also by Collins. It includes part of the area shown on Map 125, Sudbury 
sheet, issued in 1891, by R. Bell, and the northeast corner of the area representecl 
on Professor Coleman's geological map of the Sudbury nickel region issued in 1905,. 
by the Ontario Bureau of Mines. 

The work done in this area thus connects the areal mapping of Coleman and 
Collins, and helps to bridge the gap between the detailed mapping of the Sudbury 
region and the detailed mapping of the Cobalt area which have been carried on by 
officers of the Ontario Bureau of Mines. It falls happily into the group of type areas' 
by means of which Collins1 worked out thoroughly the original Huronian are!l., . 
showing that the subdivision of the sediments of Huronian flge into the Bruce anil 
Cobalt series holds good not only from Echo lake to Sudbury, but eastward beyon<l 
vVanapitei lake. Historically, it connects some of the latest work on the Precambrian 
sediments of Canada with some of the earliest, especially that of Alexander Murray· 
in 1856. 

1 Collins, W. H .. Geo!. Surv., Can., Mus. Bull. No. S, 1 914. 
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The area is easily accessible, being on the line of the Canadian N ationa] rail· 
.way, between Capreol and North Bay. The station of Massey Bay within the area 
and 11 miles from Capreol, is only a few hundred feet from the top of Bowland bay 
on bke Wanapitei. The area is also easily entered from Crerar station, about H 
miles from the son thern end of Asbganing lake. The various canoe routes and trails 
are shown on the accompanying geological map (No. 1948) . 

There is a fairly good automobile road from Sudbury to Massey Bay. Motor 
boats and canoes can be hired either at Massey Bay or at the old Crystal mine between 
Bowland lake and Ma!i1gamishing lake. 

A considerable amount of timber is still being driven down Wanapitci river 
and. the lumbering tote roads are kept in good condition. So far as these roads and 
the water routes nre concerned the area is fairly accessible, hut off the roads travel 
is rendered difficult by the second growth which conceals wind fal1s and partly burned 
st.umps and tree trunks, a result of the frequent fires that have laid waste the forests,1 

especially Scadding township where the most difficult geology seems to lio. 
Physiographically the area is a particularly interesting example of highland11 

resulting from the erosion of synclines of the Huronian series of rocks, so that the 
highest hills are composed of the youngest formation, the peculiarly resistant Lorrain 
quartzite. These hills nm parallel to the courses of Mountain creek and the upper 
Wanapitei river, coinciding for about 7 miles with a narrow tongue of quartzite which 
is bounded on the east and west by a less resistant slaty formation. In the southwest 
lies the most easterly rim of tbe Sudbury basin, the highest edge of which is formed 
by the resistant Trout Lake conglomerate. 

Bedrock is well exposed to the north and east of lake Wanapitei except in the 
large sand-plains nl'Ound the mouths of Post creek, Mountain creelr, and upper Wana
pitei river, and along the valley of Wanapitei river and its east branch. In the south 
and southwestern part of the area, the rocks are covered ex.tensively by stratified sand 
and gravel which lie considerably above the present level of lake Wanapitei, and in 
the area southwest of Massey Bay station, show evidence of having been depo~ited 
nt three different St3.A"eS, about 50 feet apart in elevation. The top plain is a step 
above the middle one, which in turn seems to form an escarpment above the lowest. 
The level ;;tretch of the highest plain is a very marked topogrnphical feature. A 
thick glacial deposit extends across the a1·ea to the south of lake W.anapjtei, but 
outside that zone the area shows abrasion and but little deposition due to glacial 
)nvasion. 

GENERAL GEOLOGY 

E.\nLlErt WORK 

The earliest report upon the geology about lake Wanapitei is found in the 
descriptions of Alexander Murray,2 who in 1856 mapped certain water routes includfog 
Wanapitei river and lake and the large lakes between lake Wanapitei and Sturgeon 
river. Murray's section of the Huronian rocks found in the area follows in ascendin11 
order. 

l . Fine-grained. green. siliceous slates. with the bands of green quartzite interstratiied; 
also flne-grained slates. sometimes or a green tinge, a nd often bluish or black, 
weathering very black; occasionally some layers assume a reddish colour; copper 
pyrites and iron pyrites nre freQuently present !n this division. 

2. Slate conglomerate. the matrix always greenish in colour ; sometimes it has a regular 
slaty structure, at other times It resembles a. massive, fine -grained greenstone 
trap ; it holds pebbles of white and red syenite in great profusion, with occasional 
masses of green, brown. and red jasper, rounded ln form; associated with the 
conglomerate, and probably not far from the division No. 1 a.re green slates In v ery 
regular lamina!. cleaving wilh lhe bedding. and usually cut by parallel joints. 

' Bell, Robert, Geo!. Surv., Can., Ann. Rept., vol. IV, 1S89-90, pt. F. pp. 7-8. 
•Murray, Alexander. Geol. Surv .. Can., Rept. of Prog., 1853-6, pp. 171-179. 
40892-H 
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3. A band of limestone; Its strata always appear very much disturbed, and it is in general 
associated with greenstone. The prevailing colour of the limestone when found 
in mass is a pale whitish-gre)', sometimes passing into dark blue; the band ls 
freQuently brecciated. and often displays rough jagged edges, which appear to 
belong to layers of hornstone; parts of the band are induratecl calcareous shale. 
and these occasionally contain fine-grained siliceous pebbles. 

4. Slate conglomerate resembling the slate conglomerate on the other side of the Hme
stone. 

5. Green siliceous chloritlc slates, wit-h some tolerably strong bands of Quartzite. 
G. White and very pale, sea-green, close-r;rained quurtzlte, with beds of quartz conglom

erate interposed, and layers 0f talco-quart7.osc slate, somctim<'s of a darl< green 
colour, but more frequently a pale flesl1-red. The pebbles oe the conglomerate are 
chiefly small. white, opaque, rounded masses of quartz, but these are occasionally 
mixed with rounded masses of red and green jasper. 

It is plain that Nos-. 2 and 4 are descriptions of the Gowganda formation. No. 1 
may be a composite description of the Serpent formation and certain phases of the 
Gowganda formation, the reddish-coloured <;laty rocks ·being rather common in the 
Gowganda formation of this area. No. 3 is an excellent description of the Bruce 
limestone. ~o. 5 refers to the transition phase from Gowganda forrn.ation into 
Lorrain quartzite, and No. G is unmistakably of the Lorrain quartzite. Apparently 
Murray did not recognize the place and ideutity of the Mississagi quartzite, nor 
how to tell a.part the iGowganda and Bru'Cc conglomerntes-1 He reported syenites 
intruding contorted slates on the north shore of laJrn W anapi tei, but the rocks are 
actually Reewatin vo:lcanic schists intruded lby granite. He noted further that 
"the whole of the west and soutl1 shore of the lake displays the effects of a ver.y 
high degree of disturbance, and slates, conglomerate, quartzite and greenstone, with 
brecciated limestone, come in strangely irregular juxtaposition." In spite of this 
irregularity (which Jl.Iurray did not exaggerate) and the omission of the Miss:issa.gi 
formation, his section iis surprising.tty correct, es})e()ially when the 'briefness of his 
examination is considered. 

Robert Bell2 in 1921 issued a Teport on Sudbury mining district; in which 
be included a general description of the rocks exposed along the shores of lake 
Wanapitei and the water routes 'between Portage bay and Sturgeon river. An 
appendix contains certain notes by Professor H. G. Williams on the microscopicol 
character of rocks. 

Professor A. P. Coleman3 has supplied most of the detailed information about 
Sudbury district. To him are due the descri-ption and definition of the Sudbury 
series, the classification of the deposits later known as the Whitewater series, and 
·treatise on the ,Sudbury norilte-micropegmatite sill and the nickel-copper ore deposits. 
Ee classified the formations of the Sudbury series as follows: 

VVanapiitei quairtzite . . . . . . . . 
:McKim greywa.cke ..... , ... • . • .. , . 
Copper Cl ifl' arlcose. . . . . . . . . . . . . . . . ,, . . .. 

Feet 
20,000 

7,01)1) 
2,00 0 

Of chief interest in the present connexion i!'l tbe W anapi tei quartzite, to which 
Coleman assigns a thickness of 20,000 feet, which he says becO'll1es distinctly meta
morphic near the initrusion of granite and extends eastward to near W anapitei river 
south of Wanapitei lake. 

1Cf. Jour. oi Geo!.. vol. XXIX (1921), pp. 470-172. 
2 Bell, Robert, Geo\. Surv., Can., Ann. Rept., vol. V, 1889-90, pt. F, rm. 14-17. 

s Coleman. A. P .. l>nt. Bur. of Mines, Ann. Rept., pp. 235-303. 1903. 
Ont. Bur. of Mines, Ann. Rept.. pt. 1, pp. 192-224. 1904. 
"The Nickel Industry," Dept. of Mines, Can., Mines Branch, Bull. 1? I), 

pp, 3-11, 1913. 
"The Precamb'rla.n Rocks North o! Laki> Huron, with Special Reference 

to the Sudbury series," Ont. Bur. of Mines, Ann. Rept., vol. XXIII, 
pt. l, pp, 204, 235, 1914. 

"The Sudbury Series and Its Bearing on Precambrian Classi·ftcation," 
Con;::r~s Geo!. Inter., XII Session, 1914. Compte-Rendus, pp. 337-
398. 

Problems or American Geology, pp. 31-lGl, 1915, etc. 
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C.R. Van Hise and C. K. Leith1 maintilined that inasmuch as the conglomerates, 
greywackes, and quartzites of the Sudbury region contain limestones in tho 
Wanapitei area, immediately east of Sudbury, they are equivalent to the lower 
division of the original Huronian district prO'Jler. This con ten ti on 3::ias been verified 
in part. 

W. H. Collins2 in 1912 studied in detail an area south of lake Wanapitei, and 
examined less extensively other places about the lake. He reported that the Sudbury 
series includes a wh..i te, 'hard, fe:ldspathic qu.artzilte, thousands of feet thick, intrndedi 
by granite, and that the Cobalt series of the Huronian division is ux1conformable: 
upon the Sudburian and younger than the granite. The Cobalt series is reported ta 
consist of basal ccnglorneratP. are.vwacke, and lime~tone 10-1'5 feet tl1ick, which 
grades in to greywacke an:d final1y into quartzite. 

STRA TJGRAPHY 

The Precambrian. of the Wanapitei Lake area is represented by a rather wide 
range of rocks. On the southwestern side of the lake, between Blueberry island 
and Bowland bay, numerous outcrops of Keewatin schists the oldest rocks in the 
area-are intruded by Precambrinn granites, and overlain unconformably by the 
Bruce and Cobalt sediments of the Huronian. The Bruce series is represented by 
the Mississagi quartzite, Bruce conglomerate, and the Espanola and Serpent forma
tions; the Cobalt series by the Gowganda formation and Lorrain quartzite. This is 
-although not recognized in earlier reports-almost the complete succession o.f. 
sediments in the classical Huronian area near Sault Ste. Marie. In the south· 
western corner there is well expos.ed for about 8 miles the northeastern lower contaci 
of the Sudbury norite. The upper contact of the nori te, poorly exposed for several 
miles, lies, with the Trout Lake oonglomerate, underneath the Onaping tuff, both 
of the Whitewater series. Here, as elsewhere in Sud·bury district, the relation of the 
·whitewater series to t-he Huronian rool's is unknown. 

'Van Hise, C . R ., and Leith, C . I{., " Preca mbrian Geology o f N orth Americ n," Bull. 36 0, 
p. 13~ . 1007. 

2 Collins, \V. H ., Geo l. Surv., Can., Sum. Rept., pp. 180·1~5. l !ll3. "Geology,>{ a Portion oi' 
Sudbury Map-area. South of Wanapitei Lake, Ont." 
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Table of Formations 

Quo.ternary. Pleistocene ... · I Sand. gravels, local lake clays, morainal deposits and glacio
fluviatile derivatives. 

G"eat unconfol'1nity 

Keweenawan? 
Granite intrusions o f post-Bruce and possibly of th is age. 
Sudbury micropegmatite-norite sill. 
Dia.base and norite int rusions. 

Chelmsford sandstone (not represented) . 
Onwatin slate (not represented) 

Whitewater series Onaping tuff 4,000? feet 
Trout Lake conglomerate 500 feet 
Relations unknown-stratigraphic hiatus. 

Lorrain quartzite 5,000? feet 
Cobalt series Gowganda formation 3, 500 feet 

-
Huronian Erosional and minor structural unconform ity. 

- - -------

Rruce 'sC'r iL•s 
Serpent quartzite 
Espanola formation 

800 feet (partly eroded ) 

G reywacke 400 feet 
L imestone 200--600 feet 
1Bruce conglomerate 800? feet 

Mississagi quartzite 
and basal conglo-
me rate 5. 000? feet 

Great unconf<lrm ily 

Pre-Huronian 

I 
Batholithic intrus- Granite 

ives 
Schist complex Volcanic schis ts, and jaspilyte, " banded irou formation." 

(Keewatin) 

PRE-HURON'fA N SCHrST COlllPLEl'C (KEEWATIN) 

In Wanapitei Lo:ke area the K eewatin schists are well-banded, and are apparcm'.:1 
largely of tine volcanic tuft. Some of these schists may be >Jomposed in part of .:;edi
mentary material, not necessarily of direct igneous origin. On the west side 0£ 
Massey bay a green greywacke or tuff, with no .pe rceptible bedding, weathers with a 
pale chipped surface. Fartber north along the shore a very well-bedded tuff which 
because of jts bedding- looks l'ike a sedimentary greywacke, shows on clooe examination 
its ashy composition. This formation is cut in many places by smoky quartz veins. 
In the extreme southeastern corner of the :ilrea an<l in the neighbourhood of Crerur 
station, just beyond the area to the east, the stratiform character of these pre
Huronian rodes is markedly displayed. Just north of the old Indian reserve, the 
schists are less schistined and r€6emble metamorphosed lavas. T hey include thin 
formations of a banded material with in which are handed siliceous ferruginous phai;e,;, 
the so-called jaspilyte2 or iron formation, common to the Keewatin schists of nearly 
every dish'ict north of lake Huron. }filler has described this occmrence of irnn for
mation,s and nothing need be added here, except that many claims for iron have been 
staked jn ·Rathbun township. The most promising are loc:ilted in lot 2±, concession VI, 
but the writer saw nothing likely to be of value. 

I Includes those f".>:·'"" lions previous ly mapped as Sudbury series on Ma p 124 A. 
Includes the Ham;;ay L a ke conglomerate of Falconbridge township as mapped by A. P. 

Coleman. 
~Van Hise. Bay II"~-. ~-:Hl Smith, U.S. Geo!. Mono. No. XXIII, p. 362. 
2 Miller, \V. G., vnt Bt11·u1t: of Mines, 1901, p. 177. 
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PRE-RURON!AN GRANITE 

The g;ranite intruding the Keewatin schist.6 o~curs along the west shore and about 
the islands near the we;;t·side of lake Wanapitei. It is of alaskite type, of fine, granu
lar texture, generally free of pegmatitic varieties or other evidence of magmatic 
differentiation. Professor G. H. Williams1 described some specimens fr-0m this 
locality as inc1uding orthoclase phenocrysts in a ground mass of oligoclase, quartz, 
and biotite, and 6ubordinate amounts of magnetite, pyrite, allanite ( n. and alteration 
products of the.;e minerals. 

Bl!UCE SERIES 

Miss·issagi Formation 

The cont.act between the bnc>e of the Huronian series and the underlying schists 
and vanite is exposed iu very few places, but opposite the diabase point in Bowland 
bay may be seen the unconformable contact between a basal conglomerate and an 
underlying body of schists which contains an intrusion of acid rock. The contact 
follows close to the shore for nearly 3 miles, but the relation;; are obscured by intru
sions of diabase, and by high w<l.ter. This cong-lomerate may well be -part of the basic 
conglomernte of the }(issi;<Sagi formation. The contact continues north to the schist.6 
nenl' the Indian reserve, but. poor exposures make .it diflfoult to nnalyse. There is in 
some pbcPs a conglomerat€ cloc>e to the schists, but it is doubtful whether it is actu
ally unconformable upon them; it may be a faulted contact, though this possibility 
seems unlikely. In the extreme southeastern corner of the map-area a dark 
conglomerate is exposed between the schist at Crerar and quartzite on the north. 
Among· the;e localities there is certainly no question about the character of the con
tact on Bowland bay, nor is the relation in other places seriously in doubt. In 
general it may be said that the base cf the Huronian is a dark-coloured quartzitic 
conglomerate. 

Above the conglomerate, which is le~s tban 50 feet thick, ic> a thick quartzite 
member which is most. probably from 3,000 to 5,000 feet thick. The quartzite, very 
well exposed on the east side of Bowland bay, runs with diabase interruptions to 
Southeast bay by way of Howie and Oak islands both of which give excellent expo
sures, and continues to the north of the Indian reserve, composing most of the pen
int<ula and the islands betweeu Bowland bay and Outlet bay. It outcrops aog·ain from 
Outlet b11y to 'Southeast bay, and upon Ashganing lake, and thence passes to the 
southeast beyond the borders of the area. 

Inasmuch as the conglomerate member and the quar tzite are together correlated 
jn t.liis report with the Mississagi formation as described by Collins,2 whereas Cole
man3 called this quartzite the Wanapetei quartzite and placed it in the pre-Huronian, 
Sudbury series, it is deemed advic>able to describe in detail so.me of the ·exposures of 
these rocks. 

On the west side of :Mll'oey bay, lot VIII, concession IV, syenitic rock intrud€s 
gl'eenstone schists containing many smoky quartz veins, and bo~b are overlain 
unconform ably by a basal conglomerate, here correlated with the Mississagi forma
tion. The syenite ic> greatly kaolinized, apparently by prolonged weatheri ng. This 
weathering- must have been previ1rns to glacial times at least, because other glaciated 
feldspathic rock surfaces are not appreciably kaolinized, and apparently it repre
sents the work of the elemC'nts previous to deposition of the basal conglomerate. 
The schist is much chlori ti zed so that its original character is indistinguishable. 
The overlying conglomerate contains relatively few elongated .pieces of sch ist and 
relatively many rounded pebbles and boulders of dark chert or smoky quartz. The 
basal layer c·f conglomerate is about 2·1 feet thick, and is overlain by 6 feet of coarse 

1 Williams, G. H .. Geo!. Surv .. Can .. Ann. Rept., vol. V, app. I, 1889-90, p. 59 F. 
2 Collins, W. H., Geo!. Surv .. Can .. Mus. Bull. No. 8, 1914. 
3 Coleman, A. P., Ont. :Jureau of Mines, Ann. Rept., vol. XXIII, pt. 1, 1914, pp. 213-214. 
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arkose, followed by 7 feet of conglomerate contnining many smoky quartz pebbles 
and cobbles and a few boulders of granite up t-0 8 inches in diameter. Further e.'<:po
surei; are covered by the high water of the lake. 

On the shores of the peninsula between Massey bay and Outlet bay, the Missis
sagi quartzite strikes in general about north 10 degree.> eaBt and dips about 12 
degreee sou th, although there are minor rolls where the dip is reversed. The rock 
is crOBsbedded in .places, but in general well-bedded every ~ or 3 feet. It weathers 
A pale greenish yellow, but on fresh surfaces it is pink. It is an arkose, with many 
clear quartz grnins, some being one-tenth in-ch in diameter. In places there are 
Bmall inclusions of mudstone, in others streaks of fine-grained, siliceous greywacke. 
In general it is a fairly coarse, crossbedded arkose containing rounded quartz grains 
and kaoJinized feldspars, together with certain streaks 2 inches thick of conglomerate 
carrying pebble6 up to 2 inches in diameter, of quartz and ~ranite. 

At the north end of Howie island the quart.zi te is decidedly reddish: at the south 
end it is pinkish, .but between the pink below and the red above the quartzite is pale 
greenish yellow. Near the no1th end of Oak island is a greywacke phase showing 
ripple-marks, some mud-cracks, well-marked dark bedding, greywacke streaks, also 
small lenses of sand in the dark greywacke. 

Just west of the mouth of Mountain creek the Mississagi quartzite is well bedded, 
varying from fine-grained , pale weathering arkose to greenish, sandy rock character
istic of the }Gssissagi formation. Quartz and feldspar sand alternate in places causing 
a characteristic appearance of lining on weathered surfaces, but the formation con
tains an unusual amount of recurrent conglomerate bands with highly siliceous matrix, 
carrying chiefly quartz pebbles up to 3 inches in diameter. The beds are slightly 
overturned, as is shown by the positi-0n of the overlying Bruce conglomerate and 
by the position and shape of the crossbedding lines. .At a distance of 15 chains from 
the point opposite the neighbouring island is a fault line bearing south 15 degrees 
west, which brings the limestone formation next to the base of the Mississagi forma
tion. 

On the south side of the outlet of .Ashg;aning lake is an outcrop of quartzite, 
which is correlated with the Mississagi formation, being highly vitreous and granular 
in texture, dark grey on fresh faces, with many reddish streaks and stains, eut by 
many quartz veininp:s. It has the general 8ppearance of being near a younger 
grflnitic intrusive rock, although no such granite outcrops nearby. H owever, quartzite 
correlated with this formation j, i n tr11ded by grflnite in the map-area immediately 
south of Wanapitei Lake area (Map 130). 

Bruce Conglomerate 

Overlying the Mississagi quartzite, as in the Huronian area, is a massive con
glomerate, which must be the Bruce, which in this area is apparently more than 
1,000 feet thick. It differs in no importflnt way from the Bruce conglomerate along 
the north shore of lake Huron, where it. is dark green, very siliceous in certain of 
its phases, rather remarkably consisten t in ch:nacter, and contains pebbles and a few 
boulders of granite and grePnstone with still fewer pebbles of quartz and metamorphic 
rocks. No boulders of clearly sedimentary origin were d,iscovered in the Bruce con
glomerate, though more careful oearch might discover some. 

Other parts of the North Shore region, notably E-sp:inola, con tain the Bruce 
congfomerate distinctly stratified an d including layers of quartzite and parts ~l'ith
out any visible stratification. This is not true apparently of the Bruce conglomerate 
in the Lake Wanapitei area,1 for it <hows no bedding. Certain minor features are 
persistent, such as the peculiar pale bluff colour of the bare, weathered faces of the 
rock and the peculiar way in which, under deformation, the matrix of the conglomerate 

'Cf. Collins. W. H ., Geol. Surv., Can., Sum. Rept., 1913, p. 193. The Cobalt conglomerate 
here referred to by Collins is really the Bruce. 
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pulls away from the pebbles in the direction of the greatest elongation of the roc:ks, 
thereby leaving a cav.i ty which in rnme cases is filled witJ1 pyrite, in other cases with 
calcite, or in a frv; cases· is empt,v. The siliceous chancter of tbe ma trix, which 
contnins many small fragments of quartz, is another distinction noted in other 
areas. This discovery of the Bruce conglomerate extends i ts known distribution from 
Sault Ste. Marie not only to Sudbury district, but beyond it in an easterly direction. 

Near the railway bridge across \Vanapitei river, in a railway cut, is a very 
&iliceous conglomerate with greywacke matrix carrying angular as well as rounded 
pebbles and bouldC'rs of gnrnitc, schist, quartz, and apparently, quartzite. W1i.ere 
weathered, the surface is rough with some pebbles weatlhered out of 'the matrix .(the 
matrix of the Gowganda conglomerates is commonly more readily weathered t"hsn 
the included pebbles). The matrix resembles that of the Bruce conglomerate in 
Espanola area, in that the competent rhyolite pebbles are loosened from thei r sur
roundings by deformation of the incompetent matrix, and the matrix is charaf'.terized 
by so~alled grits, or little qual'tz grains of piu-head size, but not by the small rock 
particles that characterize tbe matrix of the Cobalt conglomerate . 

.About half-a-mile west of Moun tai n creek is clear evidence of the intermediate 
position of the Bruce conglomerate wi th respect to the underlying J\fississagi quartzite 
and the Bruce limestone above. The diagnostic characteristics of the formation 
may, almost all, be seen, and a peculiar, .pale salmon colom on weathered surfaces 
that, so far as the writer knows, appears in no other conglomerates of the Pre· 
cambrian series . 

.Along Wanapitei river, about 2 miles below the outlet of the lake, the conglomerate 
is metamorphosed into a spotted· schist, much as it is in the Espanola area, and about 
the s-0utheastern part of lake Pl'nage. Another good exposure of the (Bruce) 
conglomerate, showing its transition into tl1e overlying limestone, may be seen on 
the east side of the rapids of Wanapitei river beside Portage island. Similarly its 
relations to the "i\h•sissag-i formation below and the limestone above may be seen 
clearly at the southwest side of the l:nge point in Ashganing !alee. 

The relations of the Bruce conglomerate in Wanapiwi Lake area are different 
from those in the Geneva a1·ea, northwest of Sud.bury,1 where the B1'u-ce conglomerate 
is lacking, and the Mississagi formation grades directly without unconformity into 
the Espanola formation . .Apparently in s-pite of its great 17ast-west distribution, the 
(Bruce) conglomerate was not as widely distributed as ei ther the formation above it 
or the one below it, but at lake Wanapitei it is well and characteristically developed 
and exposed in many places. 

Espanola Formation 

The Espirnolit formation in Lake \Vanapitei area consists of limestone and gres
wac:ke, or in<lurated silt, lying upon the Bruce conglomerate with a very thin transi 
tion member. The limestone member, corresponding to the Bruce limestone of tbe 
original Huronian area, roust be at least 200 feet thick on Portage island, the fir!'t 
large island below the darn on Wanapitei river,2 but seems to be not more than 
100 feet !."hick in other d~sconnected, small exposures. On Por tage i~land, the 
Espanola formation includes, :ibove the limestone, several hundred feet of th in-be<lde<l, 
slat~· argillite and greywacke which correspond exactly in character nnd position wit·h 
the Espanola gre57wae:ke of the Espanola orea. It even conta ins ripple-marks and mud· 
cr:1cks and fine, interbedded layers of quartzite anrl greywacke, which could not be 
<li:::tingnished from specimens taken from Espanola area. However, t.he exposure of 
greywacke above the limestone is confined in this area to the small strip between the 
Canr.di:in Northern rai lway and Wanapitei river near Portage island.3 

l Geel. Surv .. f';i.n .. Sum. R<:J,l., 10 20. p t. D. 
z Cf. Murray, Alexander, op. c it., p. 29G. 
Bell. nobert. op. cit .. p. H P. 
Collins. \V. H ., (~ec.I. Sun.-., Can., Sum . Rept .. 191 3, l'- 193. 

3 Collins, W. F , Geo!. Surv., Can., Sum. Rept., 1913, p , 193. 
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The limestone occurrences are of greater importance in correlating these sedi
ments with the formations of the original Huronian area, as was clearly recognized 
by Von Hise and Leith, and especial value attaches to the discovery on the northwest 
shore of lake Wanapitei. Owing to this discovery the Bruce age of the associated 
rocks was recognized, and the distribution of the series thereby greatly extended in a 
direction not before suspected. A fault about half-a-mile west of Casselman's camp 
on Mountain creek cuts off good exposure of vertical limestone from the Gowganda 
conglomerate on the east, and apparently conform ably upon Bruce conglomerate to the 
west. The limestone is faulted against the Mississagi quartzite near the lake shor~ 
about a half mile farther south (See page 40). At this place the faulted zone con
tains a jumble of conglomerate, quartzite, greyw11eke, limestone, and diabase. Much of 
the limestone appears to have recrystallized and formed veiulets and masses of wl1ite 
calcite . 

.Along Wanapitei river below the outlet of the lake numerous exposures of lime
stone bear out the common char&cteristics of the limestone elsewhere along the north 
shore of lnke Huron. The rock weathers buff to red, and develops a rough-lined SUl'

face due to the unequal weathering of the interbedded calcareous and greywacke 
streaks. On fresh surfaces it is blue grey, in metamorphosed phases being marble and 
elsewhere highly siliceous, calcareous gTeywacke. The rapids at Portage islnnd follow 
the strike of the limestone which is about 200 feet thick, exceptionally well-exposed 
and very little crUJJ1!pled, relatively speaking, although in a vertical position. The 
gradation t111"ough about 2 feet, from Bruce conglomerate through greywacke into the 
lin:estone, cun be seen; and beyond the limestone comp;; typical Espanola greywacke 
grading throug·h the usual type of greywacke quartzite into a dark coloured, but light
weathering quartzite, which is the Serpent. This Espanola formation has mud-cracks, 
ripple-marks, ~nd intraformational conglonwra!Ps made up of the drie<l mud shells 
that formed during emergence, and were covered again by rising water. Thus the 
relations of the limestone to the formations both above and below are clearly grada
tional. This highly critical, conformable succession of conglomerate, limestone, grey
wacke, and quartzite has not previously been reported us the Bruce series from any 
area east of Sudbury. 

Serpent F'f)rmat·ion 

The Serpent formution has been recognized only in the small area parallel to 
Wanapitei river, stretching on both sides of the Canadian Northern railway for about 
a mile enstwnrd from t11e station of Spaida1, and in a very small area in lot 2, conces
sion I, Aylmer township. In most places along the north shore of lake Huron the 
Serpent formation is arkosic quartzite. A great thickness is reported from some 
localities, especially the area about the western end of Jake Penage. T he formation 
is characterized by an unusual development of conglomerate and grit in the Genev:t 
map-area. It is impossible to tell how thick the Serpent formation originally was in 
Lake \.Vanapitei area because the top is nowhere recognized, and its relations to the 
surrounding rocks are obscured by drift in the south and by faults in the north. The 
formation is a dark quartzitic greywacke, characterized by streaks of ripple-marked 
and mud-cracked greywacke within beds of pale green qunrtzitic arkose. It is 
evidently conformable aoove the Espanola greywnclrn formation and seem>: to correspond 
pretty closely in character to the lower part of the Serpent formation in the orig1n,1l 
Huron ian area. 

<..:OilA LT ,:;ETllES 

Gowganda Formation 

Collins,1 in his report on the Onaping area, classified all of the local sediments 
of Huronian age, older than the Lorrain quartzite, under the name Gowg1mda forma
tion and mapped2 the limestone and all the conglomerates as pnrt of the Gowgandg_ 

1 Collins. W. H .. Geo!. Sun· .. Can .. Mem. 95, 1~17. 
2 Map 124A. Wanapitei, Sudbury district, Geol. Surv. Can. 
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formation. Subsequently, however, work carried on by Oollins1 in the Precambrian 
of the original Huronian area led him to suspect that some of the rocks mapped on 
Map 124A are in part, if not altogether, of the Bruce series, as indeed this season's 
work has made ce1·tain. The map (No. 1948) accompanying this report restricts 
the Gowganda form a ti on to those phases of the Cobal t deposits which lie below the 
easily recognized, characteristic Lorrain quartzite and which are unconformable upon 
the Bruce series; and sl1ows the Gowganda formation is well developed. 

The Gowgandn, which is generally referred to as the "Cobalt conglomerate," 
is the formation to which Coleman2 first ascribed a glacial, and for which W. L. 
Whitehead3 has recently suggested a fluvial, origin. Wbitehead's conclusion. has 
been vigourously criticized by Coleman4 who points out, among other things, that the 
well-known bedding referred to by Whitehead is due probably to standing waters ancl 
not to rivers. V\'hitehead seems to have ignored most of the many previous discussions 
of the subject that preceded his own, which was based apparently on one season's work 
in the Cobalt district, an area of about 6 square miles. Other workers have published 
the results of observations made during many seasons over areas aggregating thousands 
of square miles. Nevertheless, Whitehead's paper is useful because it emphasizes 
once~ again that not all but only parts of the Gowganda formation appear to be of 
glacial origin. There are hundreds of feet in the formation where it is useless t':> 
look for a clear suggestion of glacial origin, and if Whitehead's paper was based on 
such parts of this formation, he would find little to support the contention that the 
formation is of anything but deposition from running water, being well :;orted, 
including alternatin~ bands of arkose, slate-like rock, and gravelly lenses, which 
ma-y well have been deposited partly in running and partly in standing water. It is 
prnbably no exaggeration to say that the greater part of tl1e Gowganda formation 
provides no evidence of a glacial origin, as will be clear from a study of detailed 
sections6 of the formation. On the other hand, certain members of very finely lamin
ated argillite or greywacke carry scattered pebbles and small rounded cobbles which 
must have been deposited by some agen cy other than that which deposited the matrix. 
The natural assumption is that this other agency was floa ting ice. Again, there are 
other bands, within the Gowganda formation, composed of unsorted bouldery con
glomerate. These bands are associated with the beds of finely laminated greywacke 
which carry pebbles, and within such bou1dery layers are striated and deangulated 
i·ock masses which in every way appear to be of the same character as those produced 
by recent glaciation. Thus a general study of the whole Gowganda formation gives 
an impression different from that gathered from most reports, and a good cleal more 
inclusive than that given by Mr. Whitehead. 

The Wanapitei area sheds little new light on the intricacies of the Gowganda 
formation, and descriptions from certain localities will serve as types of its d ifferent 
phases. A section ncross the nearly vertical Gowganda beds on both sides of Moun
tain creek reads as follows, starting about one-half mile west of Casselman's camp 
on the creek and going diagonally across the formation northeastward, from near the 
bnse of the formation upwards: 

1. Massive. bouldery conglomerate c ontaining boulders up to 14 inches in diameter, the 
matrix be ing slaty near the base, becoming· siliceous highe< up. 

2. Siliceous greywacke, bedded like quartzite but containin g pebble st.ea.ks. 
3. Massive greywacke with very irregularly shaped grani te pebbles and cobbles 8 inches 

in diameter. 

'Personal communication. 
2 Coleman, A. P .. Rept. Ont. Bureau or Mines, vol. XIV. 1905, pt. 3, p. 129. 
s Whitehead, W . L .. Econ. Geo! .. vol. XV, 1920, p. 103. 
i Coleman, A. P., Econ. Geo!., vol. XV, 1920. pp. 539-541. 
G Wilson, M . E. , "The Cobalt Series : Its Character and Origin," Jour. Geol .. vol. XXI. 

1913, pp. 121 -Hl. See particularly pp. 13~-134 and 140. 
Collins, W. H .. Geo!. Surv., Can .. Mem. 9 5 , 1917, pp. 80-34. 
Quirl<e. T. T., Geo \. Surv .. Can ., Mem. 102, 1017. JlP. 41 -10 ; Sum. R ent .. 1 n o, fl. 12 D. 
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4. Siliceous, m:i.ssive greywa~l<e, Rnd b!l1"><led greywack e with scattered pebbles. 
5. Gradation into massive, siliceous greyw:i.cke. 
6. Banded greywacke with streaks oe qu:.irtzlte up to one Inch wide. 
7. Massh·e pebbly conglomerate with matrix of dark green argilllte, carryini; granite 

pebbles and boulder:o up to 10 inches In diameter scattered irregularl y and sparsely. 
The pebbles become small, few, ancl irregular in shape highP.r up the tormation, 
the matrix weathering with a peculiar, chipped-out surface like a r ipple-marked 
outcrop characteristic of certain phases oC the Gows-anda' formation . 

8. Gradation into a finely laminated slate-lil<e rock irec of quartzitic mater ia l or pebbles, 
nearly vertical In position, over 200 feet wide across the strike. 

9. Gradation Into more massive greywacl<e carrying pebbles scattered lrrc:;:ularly through 
It, being less than hal C the Gowganda formation . 

.Again, at " Camp 3" in the northeastern part of the area is a typical section 
of the Gowgando. formation lying just below the transition phase iu to the Lorrain 
quartzite. It is a coarse bouldery couglomer11te wi th a massive greywacke matrix 
containing many inclusions of alaskitic granite and schist. The inclusions are of 
irregular shapes scattered 2 or 3 feet apart and about 8 to 10 inches in diameter-one 
noted was 3 feet by 2 feet. The matrix is green and argillite-like, containing man~ 
small chips and unrounded fragments of granite. This is considered to be typical 
tilli te of the Gowganda form a ti on . 

.A very well-bedded phase of the upper part of the formation is exposed along 
the shore of East bay, lake Wanapitei, and in the narrows tbat separate the west arm 
from the remainder of Kukagami lake. It is made up of definite, resistant beds of 
quartzit.ic g-reywacke, from 3· to 6 feet thick, separated by streaks of gre.vwacke with 
or wi t.hou t pebbles. J.fany of these g1·eywacl<e beds weather in to the ~ppearance of 
red slate, which is pro:bably the rock referred to by Yfurray in his formation No. 1 
(See page 35). Thi.s pha~e is overlain by massive conglomerate, which may be seen 
plainly at the south end of Matagamisi lake, along MacLaren creek, on the southern 
shores of Kukagflmi lake, and near "Camp 3," as noted above. The well-bedded phase 
recurs near the top of tl1e formation, being espN·inlly prominent where the strike of the 
rock bears nearly parallel t-0 the upper course of the East branch, giv ing rise to u 
succession of clitf-fronte<l hogbacks facing westward . 

The Gowganda formation of Lake Wan11pitei area, therefore. consi~t'l in general 
from the base upward of the following phases: 

1. A roughly so·atlAerl basal cong-lomerate mc-inber. 
2. A very well-bedded, thinly laminated argillite, wh ich grades upward Into well-bedded, 

quarlzitic and reel slaty greywacke and pebbly conglomerate. 
3. By Lhe a.ddllion of boulders an<I cobbks and by the loss of definite bedding-, this becomes 

a massivf" grey\vacke. boHl(Jery cong·lomernte. 
4. A repetition of th<: quartzitic a nd :;reywacke well-bedded phase, wh ic h gn1des finally 

into the Lorrain quartz ite. 

Lorrain QwirLi te 
Immediately above the Gow1tanda formation, after a gradation of several scoi-es 

of feet, the dark greywacke of the Gowganda formation gives place to a singularly 
pure, pale green quartzite, which outcrops in tongues in the northern part of the a1·ea, 
one stretching from the southeast corner of Fra leek township to the mou th of upper 
Wnnapitei river, and the other extending from a point about one-half mile east of the 
East branch, westward almost to the northeast corner of the area and sou theastward 
to the northern division of lake Kulrngami. Thi~ quartzite constitutes the range of 
high hills-clearly visible from :Massey :Bay- to the north of lake Wanapitci . The 
northern tongne bein.~ H shurply folded syncline is now a precipitous hill; the north
eastern tongue is a mueh more gentl.v-folded syncline not nearly so loft.Y nor so 
rugged as the northwestern, which is bounded on nearly every side b.y pre1:ipitous 
breaks that make it very simple to map. The lines of contact togcth.:r with the 
direction of strike, in general, are per~is f1 ·nt, over considerable distances, whereas 
in the northeastern tongue unequal erosion of lhe surface has resulted in an irregular 
line of contact all the more pronounced on ii rco11 nt cf the relatively low dip of the 
formation. The quartzite is characterizc:d by streaks of small quartz and jasper 

1 Geol. Surv .. Can. , Sum. Rept., 19 20, p. :4 D. 
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pebbles which seem fo recur thl'l)ughou t the whole formation everywhere from the 
neighbourhood of Sa11lt Ste .. Marie to the Cobalt district, where it was first ~alled 
Lorrain arkose.1 Inasmuch as it is the youngest known formation of the Huronian 
series, it is found solely in the synclines where it is commonly metamorphosed into 
a green mica schist of aged appearance. 

Collins2 reports the lack of jasper pebbles in the Wan~pitei area, but they were 
found this sea~on although they are scarcer than in most Lorrain localities. He 
reports the presence of an overlying cherty q11artzite which was not recognized by 
the mcm bers of this party. 

Nature of t.he Bruce-Cobalt Contact 

Nowhere in Wnnapitei Lake area, cxcrpt possibly on Jake Ashganing, was a 
good exposure of the contact at the base of the Cobalt !>eries with the underlying 
rocks discovered. In the noriliwestern part of the area the 'Cobalt series rocks are 
sP.parated from the Hruce formations by a zone of faulting and diabase in trusions, 
and between lakes W:mapitei and Ashganing the contact continues. H owever, on 
the east side of th<' great peninsula of lake Ashganing there is an erosional uncon
formity which is certainly beneath most if not all of the Gowp;anda formation, il.nd 
apparently above what is either a quartzitic streak in the Bruce conglomerate or 
the J\{ississagi quartzite. Upon the peninsula west of this contact there a re two 
synclines containinir the Espanola limestone, on both s ides of which the Bruce 
conglomerate is repeated, but there is neither Serpent quartzite, nor any but a very 
little of the Espanola greywacke preserved above the limestone. Apparently the Bruce 
series was folded into a small synclinorium at this place during the ,pre-Cobalt period 
of erosion and previous to the deposition of the Gowganda formation . The uncon
formable character of the contact is indicated by the exis tence of a considerable thick
ness of the Serpent formati-0n between Wanapitei river and Spaidal station, whereas 
the Serpent formation was found nowhere else under the Cobalt series except for a 
few hundred square feet west of Cassclman's camp, as before noted. In these latter 
places the Ser.pent formation must have been eroded before the deposition of the 
Gowganda formation. 

There are certain other indications that there may have been folding movements 
between Bruce and Cobalt times. For instance, there seems to be a marked contrast 
in the degree of folding of the formations of the two series in the S-Outheastern part 
of the area; the Cobalt formations dip generally less than 4-5 degrees, whereas the 
Bruce formations are n early vertical. H owever, in the northwestern part of the 
area there is not such an obvious contrast in this res•pect. This is, perhaps, due to 
the fact that the l-0cus of post-Huronian mountain-.building lay towards the south
west.a Certain it is that the Cobalt series is more nearly flat-lying in the north
eastern part of the area than farther south and west. 

Along the north shore of lake Huron there is a profound erosional unconformity 
between these two series of the Huronian division.4 Previous to the deposition of the 
Cobalt format.ion thousands of feet of the Bruce series were eroded over large areas 
west of Sudbury, leaving- a region having considerable relief, possibly a deeply dissected 
plateau area. This llppears to have been induced by epirogenic movements and not 
by orogenic distur.bances, for no discordance in excess of 10 degrees has been noted 
between the Cobalt series and the :Bruce series west of Sudbury. It is well known, 
however, that most periods of earth movement have induded simultaneously epirogenic 
movements of large areas and orogenic uplift of relatively small areas. I s this not 

1 Miller , W. G ., Fourteenth Ann. R ept., Ont. B u reau of Mines, pt. II, 1 ao5. 
i Collins, \\. H .. Geo!. Surv., Can., Mus. Bull. N o. 8, 1914, p . 22. 
a Geo!. Surv., Can., Mus . B ull., No. 22. 
4 Collins, v\1. H .. Geol. 5'.lrV., Can., Mus. Bull. No. 8, p. 25, 1914. 

Quirke, T. T., Jour. Geol., vol. XXlX, 1921, pp. 470-411. 
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likely to have been the case at the end of the Bruce epoch and may not the locus 
of the more intense earth movements include Wanapitei area? This view is perhaps 
supported by tbe fact that the sedimPntary formations son~h of lake Wanapitei are 
intruded by granite.1 These sediments were at first taken to be pre-Huroniau or 
Sudburian iu age, but it is now certain that they are of Bruce age.2 Nothing further 
was learned last summer regard in~ the age of these post-Bruce acid intrusions. 
Although the Cobalt formations of thf' area are not intruded by granite, it was not 
ascertained that they <>Verlie the acid intrusives unconforinably; consequently the 
evidence is in no way conclusive. In the Killarney3 area the intrusions are known 
to penetrate the Cobalt serif's, and in the Geneva4 area syenitic granite appears to 
penetrate ·Cobalt as well as Bruce formations. 

In general we do not know that there was a period t>f mountain-building- ncrom
panied by igneous intrusion ofter the deposition of the Bruce series, followed or 
accompanied by a long period of erooion, previous to the deposition of the ·Cobalt 
series, and the writer feels impelled to state this as a working hypothesis which has 
developed as one of the results of this season's work. In any case it is certain that a 
period of uplift and long erosion intervened between the depo6ition of the youngest 
known formation of the Bruce series and the accumulation of the Cobalt deposits. 

WHITEWATEn SERJES 

The formations of the Wliitewater series lie in the extreme southwest corne~· 
of the inea, and are largely covered with sand and gravel. The Trout Lake con
glomerate at the bru;e of the series is a remarkable formation quite unlike any of 
the Huronian conglomerates. It is very siliceous and is compc..sed lar!!ely of small 
pebbles and irregularly shaped fragments of quartzite, chert, quartz, g·ranite, :md 
greywacke. No boulders ID<lre than 10 inche;: in diameter were seen, and the on.ly 
observed fodividual of that size was a very irregularly shaped piece of quartzite. 
The formation is a rubbly conglomerate, composed of rocks of many kinds and 
shapeB, and nearly all le£6 than one-half inch in diameter. Thne seems to be little 
variation in it6 character from top to bottom, except perhaps that the upper part is 
better sorted. At the base, especia1ly, it appears to be massive; no bedding planes 
or distinct Jens or layers of gravel or greywacke were seen. The structural position 
of the formation is assumed from the distribution of its outcrnps. I t forms a l<lng, 
almost straight hogback facing northeastward, and constitute6 in a very striking 
manner part of the edge of the Sudbury basin. Within this ridge to the southwest 
li es a san<l-plain, in wbich are certain outcrops of well'-bedded, grey volcanic tuff 
which has been called by ·Coleman the Onaping tuff. Little can be added to previous 
description of these formations.0 Neither the Onwatin slate nor the Chelmsford 
sandstone outero-ps within the Lake Wanapitei -area . The Whitewater serie.s slopes 
1,'!'ently towards the interior of the basin, and is 6epara ted from the Huronian forma
tions by a band of norite, which constitutes the basin , as well as by older granites, 
and glacial deposits. 

JO:WEENAWAN INTRUSIVES 

Most important of the later irruptives is the Sudbury nori te and micropegma
tite, just referred to, which stretches from Ella lake to the sand-plains in the south . 
Under the sand deposits its distribution could not be traced, but doubtleiss it per
si!>ts. This formation intrudes the "Whitewater series and seems to lie upon the pre
Huronian granite and green schists. At its northern conta-et numerous prospects 
and developments show the concentration of pyrrhotite in considerable amount in 

1 See page 36. 
~Collins, W. H ., personal communication. 
a Collins, W. H., Geol. Surv., Can., Mus. Bull. No. 2 2, 1916. 
•Quirke, T. T., Geo!. Surv .. Can. Sum. Rept., 1920, po . 16-17 D. 
~Coleman, A. P., "Problems of American Geology" (1915), pp. lH-lH. 
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certain places. Diamond drilling ha.s been carried on elsewhere along the outer edge 
of the norite, and exploration in general seems to have been thorough. 

The contacts of other types of diabase, which are distributed in large ma~es 
from the northwest to the southeast of the area, have not been as well examined, 
although there ·are several pro5pects about the shores oJ lake \Vanapitei and a few 
claims that have been worked for gold. The mo.st important of these, probably, are 
the Bonanza on lake Bonanza, and the Crystal between Bowland lake and lake 
Ma>tagamisi. There are, in addition to these, which were not :financially successful, 
certain claims worth consideration. Visible gold occurs in many locations on the 
east shore of lake Knkagami; near Massey Bay; to the east of the southeast bay of 
lake Wanapi tei; 11nd· doubtless in other places. The gold occurs in quartz veins in 
association with iron pyrite in some cases and in other cases with the addition of 
galena and C!l rbonate. S·o far as known all the V·eins are near the ~ontact of the 
diabilse, and-in one promi.sing- locality at least-in the neighbourhood of a major 
fault which is near th<' contact of the diabase. 

PLEISTOCEN E FORMATIONS 

There arc considerable deposits of glacial origin in the southern part of the 
area, and wide sand-plains in the valley of the upper Wanapitei river and along the 
East branch, extending for several miles along the north shore of the Jake, where 
they i;eem at first glance to re.Present deposits formed when the lake level was much 
higher than it is today. But this apparently flat sand-plain is a good deal lower 
near the old Indian reserve than it is along the valley of upper Wan-apitei river, 
where the sand blnffs rise between 20 and 00 feet above the present river ,]evel. And 
the fact that the sand-plain is characterized by numerous ridges and other minor 
irregularities shows that something besides depoe.i tion· on a lake bottom occasioned 
the accumulation of sand. The gradual rise from south to north ind icates that a 
stream from t•hc north deposi ted sand iu a basin partly filled b.v the waters of lake 
Wanapitei. If the present level' of the lake were raised, the water would escape 
through Portage bay and Bowland lake and throug}1 lake Matagamisi to Sturgeon 
river, hem~e, theories based< on the assumption that the ancient lake level was much 
higher than at present are not very convincing. Various depressions of the kettle
hole type near Higgins bay are clearly deposits of an ice-siheet. Some of the;:;e kelitle
holes are only slightly above the .presen t lake-leveJ, and would certainly have been 
buried beneath lacustrine deposits if the level of the lake bad been high enough to 
cause the deposit.ion of the northern sand-plain. It seems, therefore, that lake 
\Vanapitei has never been much •higher than now, and, as already mentioned, the 
present level bas been raised artificially 16 feet. The ra tber curious high sand and 
gravel plateaus south of Massey Bay terminate abruptly in the manner of an embank
ment or an artificial fill, and probably represent levels of sub-glacial deposition. 
Their erratic distribution and varyinA· heights seem inc()mpatible with any theory 
of origin dependent upon change of widespreading water-levels. Standing waters 
und()ubtedly played their part, a5 is evidenced by the stratified lake clays containing 
boulderB near the r ai l way bridge across W ana,pi tei river ;1 and althoug>h su~h lakes 
are commonly associated with the edge of ice-sheets, this does not negative the idea 
that the widespread, sorted, sandy material is of sub-glacial origin. 

CORRELATION 

Ram.say Lake Conglomerate 

There are two areas of massive conglomerate, one at Ramsay lake near Sudbury, 
and one in Falconbridge township, which have lbeen mapped under the local name of 
Ramsay Lake2 conglomerate because the correlation of these formations was in doubt. 

'Coll ins. W. H .. Geol. Surv .. Can., Sum. Rept., 1 913. p, 195. 
2 Coleman, A . P., "The Nickel Industry," Ont. Bureau ot Mines, Rept. ot Mines, Can. 

Mines Branch, Bull. 1 70. pp. G and 8, J 913 , and map of Sudbu1y Nickel region, Ont., 19 05. 
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ColemanL thought that both these areas were reprc;;entative8 flt the C.nhnll 
conglomerate, and, at one time, Collins2 agreed with him at least as far as the are.i. 
in Falconbridge is concerned. This was also tlie opinion of :Miller and Knight,3 

although they correlated both Co·balt and Ramsay Lake conglomerate with the White
water series under the name Animikean. 

The writer visited the Falconbridge area, which lies a few miles south of the Lake 
Wanapitei area and is shown on Collins' ~ap 124A, and was able to identify 
the following part of the Bruce succession we:;t of tbe gu~d clairn~ .ilongs1dc ' -· ' 
diabase in lot 6, concession II: Bruce conglomerate, Bruce limestone, Espanola grey
wacke, Espanola limestone, a fault zone followed by Mississagi quartzite. In lot 5, 
concession III, the Mississagi quartzite underlies Bruce conglomerate, which is con
tinuous with that in contact with the limestone. These outcrops repre->ent an eroded 
series of folds wherein the structural position of the massive Bruce conglomerate i ~ 
made cl'ear by the .position of the overlying limestone and underlying quartzite. Th~ 
conglomerate-as both Oollins and Coleman note-is roa·ssive and generally with ·1~1 ~ 

indig-rnous indications of its ·position, and both considered it to be unconform:1b:e 
upon the almost vertical quartzite and limestone. However, later work has shown 
conclusively that the Bruce succession is quart-zite, cong-lomerate, limestone, nnd it 
may be recognized by this order of outcropping. Furthermore, there are i>o many 
distinctive types of deposit peculiar to the Cobalt formation which are nenr found in 
the Bruce conglomerate that they can genf.rally be distinguished on lithologic tvidence 
alone.4 The writer is convinced that the Ramsay Lake conglomerate of Falconbridge 
township is the representative of the Bruce conglomerate of the original Huronian 
area. 

Collins5 has identi£ed the Ramsay Lake conglomerate of Ramsay lake as the 
equiv a lent of the quartzi ti~ basal cong] omerate of the Mississagi format ion. The local 
name Ramsay Lake conglomerate, having served its purpose, may now, therefore, be 
D·baodooed. 

Sudbury Series 

Part of the formations correlated with the Eruce serif's in this report have pre
viously been mapped and described by Coleman and Coltinsa as part of the Sudbury 
series, of pre-Huronian age. It is advisable, therefore, to explain the basis of thi~ 
rev1s10n. It is only fair to begin by pointing out that the work of Coleman and 
Collins here referred to was done before Collins began in 1914 his exhaustive study 
of the original Huronian formation along the north shore of lake Huron. These 
:o tudies have given us a knowledge of the true order of succession of the Precambrian 
formations, familiarity with the formations as geologic units, a recognition of the 
changing phases of certain formations, and, in certain cac;es, the means of diagnosing 
these phases by lithologic and minor structmal criteria7 • These means of correlation 
have been applied in any other areas since 1914 to the great simplification of geologir. 
problems bearing upon the stratigraphy of the Sudbury and Lake Huron areas. 

Although C0-leman oboerved -in 1805 that the granite at the Murray mine, near 
Sudbury, was intrusive in the norite, it was not generally recognized that any of the 
granites in northeastern Ontario intruded the Huroni.an sediments unti l the publica
tion of Collins' bulletin on the age of the Ril'Iarney granite . . Hence when sedi-

1 Coleman, A. P., Idem, p. 9. Compte_Rendus, Congres Gfologique International, l 2i<':me 
Session, Canada, 1914. p. 389. 

2 Collins, W . H., Congr"'s ~ologique International, 12i~me Session, Canada, 1911, Compte-
Rendus, p. 404. Wanapitei Sheet, Map No. 124A. Geo!. Surv., Can. 

s Miller, W. G., o.nd Knight, C. W., Jour. Geol., vol. XXIII, pp. 589 and 594 , 1915. 
4 Jour. Geol., vol. XX1X. 1920. pp. 470- 472 . 
5 Collins, W . H ., personal communlcation. 
6 Coleman, A. P ., Ann. Rept., Ont. Bureau o f Mines, v o l. XXIII, pt. 1. pp. 213-214. 1914. 

"Problems or American Geology," p. 97, 1915. 
Collins, W. H .. Geo!. Surv., Can., Sum. Rept., 1913, PJl. 190-191. 

7 Collins, W . H ., Geo!. Surv., Can., Mus. Bulls. Nos. 8 and 22. 
Quirke, T. T., Jour. of Geol. vol. A."XIX, 1920. pp. 470-471. 
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mentary formations were found much folded and invaded by granite they wer"' 
commonly referred to the pre-Huronian division. Coleman found at Sudbury a 
succession of arkose, greywacke, and quartzite, all highly folded and metamorphosed. 
These he included, under thr. names Copper Cliff arkosc, McKim greywacke, and 
\Vanapitei quartzite, in the Sudbury series, regarding them as of pre-Fiuronian age 
and separated from the Huronian (Cobalt series) by a great interval of mountain
building and peneplanation. 

In the ·Lake Wanapitei .area only the Wanapitei quartzite is present; ·but 1t !.s su 
associated with other formalion.g of the Bruce series as to indicate i t t o be the 
Mississa.gi quartzite. The order of the .formations mapped is the same M that in the 
Tiruce series of the original Huronian area with the possible exception of the Espanola 
limestone, as follows: 

:Feldspath.ic Impure quartzi<te (Serpent o. uart z ite) . 
Stratified silty greywacke (Esp a nol a g r eywu:ke ). 
Siliceous limestone (Bruce limes tone) 
Massive conglomerate (Bruce conglom erate). 

Pai nt uncon/ormitu 
Feld,gpathie quartzite, arkosic and cong \o meratic at base (llfiss!ssag! Quartzit e or Wanapitel 

quartzite). 

The character of these formations in the area and thei r succession id'entify them 
with the Bruce series. The identity of the W anapi tei quar tzite with the Mississagi, 
has further been established by Collins, who in 1917,1 t raced the Mississagi quartzite 
continu{)usly fr o.m ·Eepanola to lake Wan api.tei and' found it to correspond t o the 
W anapitei quartzite of Coleman. 

The McKim grcywacke and Copper Cliff ~nkose fo rmations of the Sudbury ~eries 
do not occur in the Wanapitei map-area, but in Sudbury d·istrict Collins has found 
some evidence of unconformity between the Mississagi (or Wanapitei) quartzite an<l 
the McKim greywacke beneath it. The basal member of the Mississagi. (or Wanapitei) 
quartzite is a thick bouldery conglomera te ( the 1Rttmsay Lake conglomerate, of Cole
man) which carries a few pebbles of a sheared greywacke apparently derived from the 
McKim form ation. The exact contact between this ba"nl conglomera te and the McK im 
greywacke was .found in only two places and does no t throw muC'h add·itional light 
upon the nature and importance of the unconformity. 

ECO~OMIC GEOLOGY 

ORF. DEPOSITS 

Nickel and Copper 

The deposits of nickel iferous pyrrhotLte underlyi ng- the eastern en d of tne 
S udbury norite which extends into the Wanapitei area have been so fully t reated by 
Colem8n that it would be wasted effort to discuss them further, except to mention 
that none of the proper ties within the map-area is now being worked. 

Gl}ld and Iron 

Jn addition to the claims for nickel and copper, there are many claims for iron 
and gold. The iron ore deposits which lie in the northwestern corner of 'the map
area have been described by :Milier2 and need no furthe r men tion, except t he repetition 
that they :u~ prob~ bly of no value. 

The prospects for g-old deserve more extended considerat ion. Several d a im'i 
have developed in to mines, but noue has been financially successful. In most cases 
the gold is there in spe·~k<> , wires, or pieces of considernble size, bu t the deposits were 

l Unpublished info rmation about t o appear upon a gene ra! geological map of nor theastern 
Ontario . Geo!. Surv., Ca n., No. 155A. 

2 Miller, ·w·. U .. Ont. Bureau or Min~~ . 11 01, p, 117. 
40892-4 
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too patchy or otherwise too limited to hear the e:xpense of uiin1ng and milling. All 
the mines are now 11bandoned. However, prospecting r-0ntinues with some expectation 
of the discovery of profitable gold deposits. 

The ·besit known mine is the Crystal mine, which lies between Bowland and 
Matagamisi lakes. The main shaft is sunk in the crest of a hill of greywacke; the 
mill timbers and the wrook of some machinery are at the 'base on the shore of lake 
Bowland. The ore-body is a quartz vein which lies between diabase on the east and 
greywacke ( Gowganda formation) on the west. The vein minerals are quartz, 
r:vrite, and a carbonate, probaibly breunnerite (carbonate of iron and magnesium) 
judging from its tan-coloured weathering. The gold is free milling. Collinsl has 
reported that the gold ore deposits of this district. differ from tbe usual type in 
?1orthern Ontario, and he descri1bed the Crysta] mine and the geological rela:lions 
of its <lepo8i ts. 

ln !llimy other p'lace.s on the east side of lake Wanapitei, at or near the contacts 
of diabase and partly in t.he Huronian roeks, then, are qn>1rt.~ veins which carry visible 
gold. The gold is free, and much of it is wire gold, which S\1ggests that it is derived 
from rnlrihidts during weathering. The gold has not been found in the country 
rock, O\ltf;clc the veins, which makes it unlikely that disseminated deposits will be 
found at least in the more siliceous types of rock. The commonest association of 
vein minerals is quartz, pyrite, galena, and gold. In t.hr Crystal mine, and in a 
prospect along a great fault line between lakes Wanapitei and Ashganing, the 
minerals arc quartz, py1,ite, carbonate, and go;ld. 

A good deal of prospecting for gold has been dmw in the northwest part of the area 
:n 1.be Keewatin formation, where the handed iron formation occurs. A prevalent 
idea nmong many prospectors seems to urge them to prospect for gold wherever there 
are jnrspil~·te 'teds in the schists. They ·believe that the iron has a precipitating effect 
upon gold solutions. Authenticated instances of gold-bearing quartz veins ·being 
nssociat<~rl with so-called "banded iron formation" are, however, more easily explained 
a~ f,,llows: the Keewatin schists are older than many igneous intrusion$ which might 
have \J~en respon&ible for episode after episode of mineralization, and the Keewatin 
schists contain numerous streaks of silic·cous iron deposits, known as jaspilyte; 
(!Onsequent]y some of 'the go]d ... bearing· quartz veins in the Keewatin rocks happened 
to intersect the banded jaspilyte. It is very doubtful, however, if jaspilyte itself is 
a g'Nld iu<lication of gold-bearing quartz veins. 

A much better guide for the prospector in the Lakr Wanapitei area is the 
"Contact of diabase and Huronian sediments. As Collin~ observed, the gold deposits 
are in every case closely connected with a diabase intrnsion. To this it may be 
ndded that gold-bearing quartz veins have been found along the line of major faults 
near diabase intrusions, the faults being younger thnn the intrusions. These quartz 
veins, however, are patchy and their oontcnt of gold irregular. 

In the further prospecting for gold all m~jor fault lines passing close to dia'base 
intrusions should be examined carefully, especially the fault &lightly west of tbe 
mouth of 11iount,1in creek; the fault between lakes ·wnnapitei and Ashganing; and 
the fault line w~t.h a northwest-southeast bearing about one mile east of the outlet 
dam on lake Wanapitei. Along this l~st fault is a r<'mnrkable replacement of 
Mississagi quartzite ·hY large feldspar crystals, apparently adularia. Such a replace
ment is thought to indicate the intrusion of hot aqueous solutions. Limestone. out
crops should also be followed to their contact wi t.h <li;.1Lase; P.uch places may be found 
west of Mountain creek, and in Scadding township, nC'cnrdinf! to the map (No. 1948) 
which accompanies this report. In Sc;idding the soil is f;O thick ihat none of the 
limestone outcrops oould \be followed very far; however, certain contacts of limestone 
and di a.base are mapped, and it is recommended nha t t.hese should be explored 
thoroughlv, in tl' t> >'<' .Hch not only for mineral veins hut for (li~seminated depo!>its of 
gold-bearing pyrite. 

'Collin~. W . H .. Geol. Slln' ., Can .. l\Iem. ~5. 1a1?, pp. 111-llG. 
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INTRODUCTION 

Radium-bearing minerals were discovered near Parry Sound in February, 1921, 
and in August the writel' was detailed to examine these prospects and to visit any other 
localities in Ontario where such minerals have been found or might possibly occur . 
.As the radium-bearing minerals so far discovered in Ontario occur in pegmatite, 
the work resolved itself into an examination of pegm11tites in general, particularly 
those which have been opened up for the mining of feldspar or white mica. Nearly 
all the feldspar or white mica mines in Ontario of which records were obtainable, 
besides numerous radium mineral prospects, were visited, but the time available for 
examination was in many cases brief. The main object of the investigation was to 
estimate the possibility of a commercial production of uranium-radium ore from these 
deposits; a secondary object was the 1'.0llection of data that might prove useful t•/ 
prospectors for radium minerals in other areas. Further, the analysis of uranium 
minerals provides a means of estimating the actual age in years of the rocks in which 
they occur; a point of much more practical importance than appears at first sight. 
There has been, and is, great divergence of opinion among Precambrian geologists 
as to the correlation of the widespread irruptive invasions known as the Laurentian, 
Algoman, Killarney, and other granites. The relationship of the Grenville-Hastings 
areas of Quebec and eastern Ontario to the Keewatin and Ruronian of western 
Ontario has never been satisfactorily settled. If it were possible to obtain uranium 
minerals from these various granites their respective ages could be calculated, and 
correlation problems that have hitherto defied all other methods of attack could be 
soh·ed. Apart, therefore, from the purely commercial possibilities of radium produc
!ion the finding of uranium minerals may be of great practical importance in helpin;s 
1.0 solve some of the most difficult problems of Precambrian geology in Ontario and 
Quebec. 

As a result of this investigation radioactive minerals have been found in small 
:imounts in the majority of the workings visited, extending from Parry Sound east
ward nearly to Kingston. It thus appears that uranium and thorium minerals are of 
quite common occurrence and widely distributed in the Precambrian rocks of th~s 
p11rt of Ontario, though usually p1·esent only in very small quantities. 

Before proceeding to the description of the various prnspects, it may be worth 
while to say something about radium, its uses and the present situation with regard 

40892-4~ 
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to its production. For the data included in this part the writer has drawn on t!1·~ 
well-known publications of Rutherford, Boltwood, Ramsay, Soddy, the U.S. Bureau 
of Mines, and others. Those interested in the subject of radioactivity will find thfl 
scientific side extremely well presented in Rutherford's "Radioactive Substance':! 
and Their Radiations," and the practical aspects of radium production, occurrence 
of ores, etc., are equally well covered by the U.S. Bureau of ::VI:ines Bulletins 70, 103, 
and 104. 

RADIU:.! AND ITS PROPERTIES 

Radium is a white metal resembling barium in general chemical properties. The 
metal bas been produced only in small quantities for experimental purposes. In 
commercial refining processes it is obtained in the form of a compound with chlorine 
or bromine, hence the term radium as popularly used refers to radium chloride or 
bromide, In this form when freshly prepared it resembles common table salt in 
appearance. 

Radium by itself or in compounds, possesses the remarkable property of spon
taneously changing into the gas helium and the metal lead. What is perhaps just 
as remarkable, it does so at a £xed rate which is ent irely unaffected by any alteration 
i.n temperature and pressure which it has been possible to apply up to the present. 
This rate is such that half of the radium is changed in 1,690 years. In the next 1,6!10 
years half of the remainder, or one-quarter of the original quantity disappears, and 
go on. The transformation is not a simple, direct process, however, but takes place 
in stages, a number of substances of decreasing atomic weig·ht being formed, which 
are really short-lived chemical elements, each breaking down to form the next in 
succession until the final result is a quantity of lead and helium equal in combined 
weight to the radium which has decomposed. 

One of these intermediate substances commonly called radium emanation is rri 
great practical importance. It is 11 gas, the heaviest known, having according to 
Rutherford one hundred and eleven times the deni:;ity of hydrogen. I n the t reatment 
of cnncer in institutions where comparatively hrg-e quantities of radium are avail
able the radium chloride is kept in solution and the emanation as i t accumulates is 
boiled off and compressed into hollow needles or other devices convenient for applica
tion. In this way greater economy and safety in the use of radium is obtained than 
if the rJ.dium salt itself is used. The emanation loses its potency in a short time, 
having a half-life period of only 3·35 days. 

The disintegration of radium is accompnnied by the release of a r ela t ively enor
rnous amount of energy. Radium produces more than enough heat to melt its own 
weig·ht of ice every hour, and three ty.pes of radiations are given off c:1llccl the alp.ha, 
beta, and gamma rays. Tbe alpha rays consist of atoms of helium carrying positive 
electricity .and trnve~ling- at a rate of about 12,000 miles a second or about one-fifteenth 
the velocity of light. The beta rays are extremely minute negatively charged ·bodies 
having a velocity of from 100,000 tu 1&6,000 milr:s a second, or about the velocity of 
light, a nd their mass is estimated at only one sixteen-hundredth of that of the hydro
gen atom. They are thought to represent the smallest unit having a part in the 
constitution of matter. The gamma rays unlike the alpha and ·beta rays are imponder
able, being ether vibrations of very short wave length, like X-rays. All these radia
tions will affect a pnotogrn.p.hic plate and will discharge an electroscope, though in 
different degrees . The alpha rays are most effective in discharging an electroscope 
but have very little power of penetra tion, being stopped •by a thin sheet -of paper. The 
hieta rays have about one hundred time3 the p<'nctrating power of the X-rays, and the 
gamma my:; will penetrate a foot of iron. 

A swbstance which gives off one or more of these types of radiations is said to 
be radioactive. 

Rad·ium it~elf is formed as a result of a ~imihr spontaneous dir;integrntion of 
uranium, which, however, takes place much more slowly than in the case of radium, 
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the time required for the disap-peinance of one-half of any amount of uranium bning 
a·bout 5,000,000,000 years. In a ton of uranium element on1y about one-eight·h of a 
milligram disintegrates annually. Thus geologically old uranium minerals furnish 
the only commercial source of radium, since a very Jong time is required for the 
accumulation of apprecia·ble quantities. 

A gram of uranium with its various distintegration products produces 1·88 >< 
10-11g. of helium and 1·21 .x 10-10g. of 1ead per year. Hence if the percentages otf 
uranium and of 1ead or helium in a mineral are known, the age of the mineral in years 
can be determined, assuming (1) that no lead or helium was originally present iu tho 
mineral at the time of its formation and (2) that che rate of transforma tion in tho 
past has been the same as that observed at the prest'D t time. There is good evidenc~ 
both experimental and geological to justify these assumptions, and geoiogical age deter
minations according to this method are regarde:d as the most accurate and reliable 
that can possibly be obtained in our present state of knowledge. If we suppose a 
uranium mineral to be free of radium at the time of its formation, during millions 
of succeeding ytars radium is slowly produced and gradually accumulates, though it i~. 
at the same time changing to helium and lead. Eventual1y equili:brium -between forma
tion and decay is established; after a period estimated at from 1,000,000 to 
10,000,000 years, all uranium mint:l'n1s "'hich have not suffered aHeration should 
contain the equilibrium amount of rnd ium corresponding to their uran·ium content. 
Numerous investip:ators have determined this constant with quite concordant results. 
The most recent determination of Lind and Roberts agrees exactly wi th an ea rlie\' 
one of Rutherford and Bo\ twood. This ratio is stated as follows: 

1 gram of uran ium is in radion<:tive equilibrium with 3-4 x 70-7 grams of radium. 
In .practical units 1 milligraan of radium is contained in about 7·66 pounds of 

uranium oxide (U30s) in unaltered old uranium minerals. Or if the ratio is placed at 
1 milligram 1n 8 pounds of U30s we have a £gur-e representing a safe work ing basis 
for commercial calculations. It follows .from this relationship that the Quantity of 
radium present in an unaltered ore can be calculated from the percentage of Ua0fl 
as shown by chemical analysis. . 

Thorium is an element having radioactive properties similar to uranium, and like 
it changes into helium and lead through a series of intermediate suootanees. The 
disintegration of thorium is about three times slower than that of uranium. Thorium 
prnduces a highly active product, meso thori um, resembling radium in i ts properties 
and inseparable from it ·by chemical means. A11 thorium minerals contain some 
uranium .and most uranium minerals carry some thorium. Hence all mesotborium 
preparations contain some ra<lium and radium may contain mesothorium. The radium 
produced from United States carnotite, however, appears to be almost free from. 
mesothorium. 

rnms 

Popular interest .in radium has been great.Jy stimulat<'d in recent years by the 
increasing use of this rare element in the treatment of cancer and related malirrnant 
growths. As to the favourable influence of radium in cancer treatment there a;pears 
to be no longer any doubt. Institutions such as the General Memorial Hospital, New 
York, the H-0ward A. Kelly Hospital, Baltimore, and the New York State Cancer 
Hospital at Buffalo, which have had relatively large quantities of radium in use for 
a number of years report most favourab1y as to its beneficial action, though it is not 
effective in all cases. Its therapeutic use is being continually extended and includes 
many other diseases. It is worth noting that it is the very penetrating radiations or 
so-called gamma rays of rn<linrn or radium emanation, which are used in the treatment 
of cancer. The gamma rays are analogous to X -rnys and it is not impossible that 
improvements in apparatus for pr.:iduction and control of X-rays may in future tend 
to lesson the demand for radium for this purpose. Radium has at present the advan
tage of much greater ease of applica tion and control. 
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Water contammg radium or radium emanation is suppo;;ed to have valuab1e 
medicinal properties and is taken both internally and in the form of baths. ThP
curative value of many of the famous mineral springs of Europe and particularly 
the spring at Bath, England, is now ascribed largely to the presence of dissolved 
radium or radium emanation. At .Toachimsthal in Czecho·Slovakia, water from the 
pitchblende mines is utilized in this way. This is worthy of note, as highly active 
springs may he found in the neighbourhood of the radium-bearing mineral occur
rences in Ontario and such springs would, if properly exploited, undoubtedly prove 
a strong additional attraction for tourists and visitors to that already famous vocation 
land, the "Highlands" of Ontario. 

The other chief commercial use of radium is in the making of the familiar 
luminous paint used on watches, compasses, etc. Here radium has a competitor, 
mesothorium, a by-product of the thorium gas mantle indu!'try, which is cheaper and 
serves well while it lasts, though its effective life is short-only £ve to six years. Ou 
the other hand genuine radium paint preserves its luminosity indefinitely. 

Experiments have been made which indicate that radium increases the growth 
and yield of plants, so that tailings and residues from the treatment of radium ore 
may have some commercial value as a fertilizer because of the small amount of 
unrecovered radium they contain in addition to other elements present. .A company 
has been formed recently in Czecho-Slovakia to exploit radioactive fertilizers. Should 
the pegmatites ever be worked for their radium content the tailings and residues if 
finely ground should also be of value for their potash content, which would slowly 
become avaliable when applied to the land. In r.onsidering the development of the 
Ontario deposits the neceS6ity of providing a market for the tai lings or rcsidue3 
cannot be over-emphasized, since the ores are in general too poor to be profitably 
worked for the uranium-radium content alone. 

A new use for radium is developing in the gem industry where it is used fM 
colouring, decolourizing, or otherwise altering or improving the colour of prec i1>11 .; 
stones. .Apparently, however, such changes are not always permanent. 

PRODUCTIO:i 

The world's total production of radium up to January, 1921, ha:> ·been ei:;timated 
by the United States Bureau of :Mines at approximately 155 grams, or about 5 
ounces. Of this the United States has produced 115 grams, which was obtained entirely 
from the carnotite and kindred ores of Colorado and U tah. Of the 40 grams produced 
outside of the l:nited States, at least 10 grams are thought to have been made from 
,American ore. A certain amount of carnotite ore is exported and at one time pitch
blende ore produced from old gold mines in Gilpin county, Colorado, was wld in 
Europe. 

It is impossible to obtain reliable data as to the amount of carnotite ore stili 
available in the United States, for little drilling or deep development work has been 
done, and the workings are largely superfirial and pockety. Probably, however, the 
greater part of the high-grade ore has already been exhausted. Writing in 1918 
R. B. Moore, of the United States Bureau 0£ Mines, stated that "In my judgment 
the carnotite fields will not produce more than 100 additional grams of radium element 
at the most-if that much. This would about dou ble the world's present supply, but 
on account of the large u>;e of radium in cancer treatment such an amount though 
large scienti£cally, would be small in proportion to the probable demands." Since 
this was written about 80 grams have been produeed in the United States as followJ : 
1919-11 ·8 grams; 1920-32· 5 grams; 1921-35 grams estimated. 

In Europe radium has been produced iu relatively small quantities ever sinc2 
its discovery from the pitchblende deposits of J-0achimsthal and from various locali
ties in Saxony. Au tunite ore (uranium-calcium phosphate) carrying O· 3 to 1 per 
cent DaOs has been exploited in Portugal. 
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Two companies ·at :e116t are mioing for pitchblende in Cornwall and one is said 
to be producing very ri<:'h ore in commercial quantity. The pitchblende ore is asso
ciated in -origin with the well-known tin deposits which hnve been worked since the 
time of the Phoenicians. 

At Olary in South Au~trali:1 n refractory low-grade ore contafoiug much titanium 
nnd iron, with ~ome rare earths, has 1been successfully worked.1 The ore is concen
trated, the concentrates comprising 30 per cent of the ore contain 1·6 per cent UsOs, 
so that the ore itself carries only 0.5 :per cent UsOs. That there exists a oommeNially 
successful process for obtaining radium from an ore of this kind is of special interest 
as it appears that such :lean and refractory minerals are on the whole of more common 
occurrence and more aibundant in Ontario than the rich, easily refined uraninite. 
There is no record so far of a commercial production of i·adium !based on urnninito 
from pegmatite. 

The price of radium salts depends partly on the quantity purchased and ·partly 
on the purity of the product. On the whole, prices 'Jrnve !been steadily rising since 
the beginning of commercial produetion. During 1921 the price in t.he United 'Sto.te9 
was $115 t-0 $120 a milligram of element for small lots. F{)r larger quantities subject 
to competitive bids, prices were somewhat lower. The a;>rice may •be stated as roughly 
from $3,000,000 to $3,500,000 an ounce. Radimn is sold in the form of chloride 
01· bromide, but the price is reckoned on the amount of element present as determined 
by electroscopic measurement:l" of the gamma ray activity. Commercial preparations 
usually contain jm.purities, notably barium salts and possibly some mesothoriurn. 
The latter has properties similar to radium but decays in a few years. Mesothorium 
sel!.6 for $60 to $70 a milligram. A milligram is about 1 ounce, Troy. 

·----
31,000 

Owing to the scarcity of ores and the relatively high cost of mining and extraction 
it does not appear likely t.hat the price of radium will decline, but rather otherwise. 

GENERAL GEOLOGY OF THE RADIOACTIVE M1N·ERA·L OCCURRENCES 
IN ORTARIO 

All diseoveries of radioactive minerals in Ontario \\1ith the Bxception of a l03t 
locality on lake Sui:;erior, have i\Jeen in the area of Precambrian rocks south of Fre1wh 
and Ottawa rivers and west of a line between Ottawa and Kingston. In this area 
there is au ancient highly metamorphosed sedimentary series ~onsisting of crystalline 
limestones, quartzites, and paragneisscs, which is intruded lby a great variety of 
g-neissic eruptives varying from granite to gabbros, anorthosites, nepheline rocks, etc. 
The sedimentary rocks have been called the Grenm!le and Ha1>tings series and 
probably are equivalent in age to the great area of similar rocks which extends through 
Quebec to the Labrador coast. The limestones and paragneisses attain their greatest 
development in eastern Ontario. In the Parry Sound di.strict the only crys talline 
limestone seen waa jn the neig·h'boul.'hood of Seguin Falls. Jlartiicul arly g·ood 
exposures occur at Healey Falls on the road 6 miles north of ·Seguin Falls station, 
Grand Trunk railway. This is typical coarse crystalline Jimestone C(}ntaining small 
-crystals of pyroxene, phlogopi te, and graphite, and a.pp ears to be cxadly similar to 
the Grenville limestone in eastern Ontario and Qul>bec. 

Throughout the area enormou~ quantities of pegruatite occur in dykes aud 
intrusions of all shapes and sizes, from a few inches to 100 feet or more in width and 
1,000 feet or more in Jength. The majority of the pegmatites are of the granite type 
in composition, consisting chiefly of potash and potash-soda feldspar and quartz with 
11r.cessory minerals such as muscovite, biotite, hornblende, garnet, and various other 
minerals. Syenite pegmatites occasionally occur as at Craig-mont and north of 

1 ""Extraction of Radium from Ota.ry Ores." by S. Railclif!'e. Jour, Roy. Soc. of N.S. 
W<1.les, vol. 47. 1913. 
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Kingston. In general, three types may be distinguished, though where large expo.sures 
are available these structures are often seen to grade into one another. 

( 1) Segregated type: feldspar in solid crystalline masses often several feet i n diameter 
with the quartz also in lar ge pure masses and often moulded on large crystal 
faces of the feldspar. 

(2) Graphic type: graphic intergrowth of quartz ancl feldspar. This inteq;-rowth may be 
fine or coarse. 

(3) Granitoid type: in which the feldspar and quartz occur as individual grains though 
often of large size. This appears to be simply very coarsely cry stallized granite. 

The above classification ·has been adopted as furnishing convenient designation.s 
applicaible without qualification to most of the pegmatite exposures met with in the 
:irea examin1'd. .A.11 these types of structure may sometimes •be seen in one dyke, 
however, 'Particularly if ~ t be large and well exposed. 

The largest dykes encountered, often from 50 to 200 feet wide and 1,000 feet or 
more in length, are as a rule of tbe graphic t:vpe and sometimes contain almost 
no minerals except quartz an<l: feldspar. At other t imes mueh scaly white or iblnck 
mica i.s present. 

The smalle.;t dykes, from a few inches w a few feet in width, are most often of 
the grrmitoi<l type. The scp;regate<l type occupies an intermediate position as to size. 
An example of the segregate<l tnie is shown on Plate II. The highest grnde of 
crystal pottery spar is produr.ed from <l:ykes of the segregated type. 

From observations so far made it appears that uraninite is most l ikely to be found 
in dykes of the segregated type, whereas complex minerals such as those of tbe 
euxenite group, niobates, tantalates, and titanates generally, and allanite, seem to be 
most at home in the graphic or grnnitoi<l type of pegmatite. 

ECONOMIC MINER.A.LS OF THE DYKES 

FELDSPAR 

The pegmatite dykes of Ontario and Quebec con.stitu·te probably the greatest 
reserve in the world of high-grade potash feldspar. The ruining of feldspar has been 
for years a modest but growing industry and although the depression of the last two 
ye;>rs coupled with excessive freight rates has for the time being reduced the output, 
it is none the Jess likely to become an imporbnt and stable industTy. A reduction 
in railway and ocean freight rates would open up a very large market in England 
and the Continent. At present almost all our feld spar goes to the United States in 
the rough state and is ground there. Ground Canadian spar is even shipped back 
into Canada. In many cases there are small but sufficiently powerful and easily 
developed waterfalls near enough to deposits to permit of grinding the feldspar at 
very low cost. Feldspar as mined sells for $6 to $9 a ton on cars. 

MICA 

The radimn"bearing pegmatite5 contain muscovite and biotite but not phlogopite 
(amber mica), wbich is the main source of the miea industry of Ontario and Quebec. 
White mica or muscovite has been miucd for many years from the pegmatites 
of the area. The mica is usually somewhat dark coloured and sometimes shows black 
spots. These, however, are said not to affect its use in the electrical industry, which 
takes most of the production. Trimmed mica brings 50 cents to $10 a pound depend
ing on size of sheets and quality. Blad: mica has within the .last year 1become 
salenble and inquiries for considerable quantities have been received from the United 
States. The price offered is somewhat lower than that of scrap mica. 

The white massive quartz of the segregated type of pegmatite has occasionally 
been sold, but it is worth only about $2 or $3 a ton and does not pay to ship. In many 
cases this type of quartz is of remarkable purity an<l should be suitable for fustd 
silica ware, optical glass, or wherever an extremely pure silica is required. 
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RADIOACTIVE MINEil.\LS 

These minerals contain uro.nium or thorium or both and are mostly black or 
brown and rather heavy. If present in sufficient quantity they would constitute a 
valuable pro<luet .. The most important one;; found in Ontario deposits are: 

U raninite : Contain<> 70 to 80 per cent uranium oxide besides thorium, lead, an·l 
rare earths. 

Enxenite-polycra..~e: Muy l'.)Ontain up to 10 or 15 -per cent of uranium oxicle with 
large amounts of titanium, tantalum, columbium, and rare earths. A little thorium 
is usually present. 

Various other complex mint;rals occur. The mineralogy of the pegroati tes has 
not yet been worked out in <lctnil, but is in progrees. Allanite, a silicate of aluminium, 
iron, and the rare earths, occurs in many of the dykes and in some cases shows con
siderable radioactivity, which is probably due chiefly to the presence of thorium. 

It may be well to mention here the difference between uraninite and pitch
blende. The latter .term urns 'been popularly applied to the mineral found in the 
Ontario pegmatites, but is not strictly correct. Pitchblende is a form of uranium 
oxide which is never found crystallized and which rarel.Y, if ever, carries appreciable 
quantities of thorium and the rare earths. It occurs in metalliferous deposits such 
as those of J oachimsthal, Saxony, and Colorado~ Uraninite, on the other hand, 
occurs as well-formed crystals of the cubic system, c0ntains important amounts o:i 
thorium and the rare earths, and is founJ in grnnit.e pegmatite. Thus, though botl1 
minerals are essentially uranium oxide thoy are di stinct in geological occurrence, 
composition, and to a certain extent, in physical properties. 

If tbe rare minerals were to be separated from the foldtipar and quartz by jigs 
or tables in all cases tbe resulting concentrates would contain several minerals, som•' 
of which would probably require a bisulfate fusion method of treatment such as used 
in the case of the Olary ores for extracting the radium or mesothorium . It would 
be frnpossible to produce pure radium from these minerals, as owing to tbe presence 
of thorium in the uraninite and other minerals the refined product would contain a 
certain amount of mesothorium. This, however, would not be objectionable for most 
uses. 

Uranium, thorium, tantalum, columbium, titanium, and rare earth compounds 
could be obtained in some eases from such concentrates, often constituting valuable 
by-products. 

It is impossible t.<.• say what price such a concentrate would bring, as t here i.s 
none in the market., but some idea of the probable price may be obtained from the 
following quotation: 

Carnotite ore,1 per pound of U30s- $1.25 to $1.75. 

According to this quotation carnotite ore cinrying 1 per cent UsOs would be worth $25 to 
$35 per ton of 2,000 pounds. A concentrate carrying a higher percentage of UaOs 
would be worth relatively more per pound of U30s than an ore carrying only Q.5 to 
2 per cent . .A rich uraniuite concentrate carrying 25 to 50 per cent UsOs should bring 
say $5 per pound of contained U001; ns the refining costs on such a material would be 
much reduced. 

INDICATIONS USEFt;L Ill SE.\HCHl:-<C FOR RADIO.\CTll'E MINERALS IN PEOl.fATITES 

R.adioacti1'e minerals themselves are rnrcly if ever seen on weathered surfaces and 
can only be found by openin!J' up the rock. The deep red colour shown by feldspar in 
'the neighbourhood of such minerals, is, however, an almost infallible guide, which 
once seen is little likely to be mistnken for somewhat ;; imilar colours due to oxidation 
products of iron or mang-nncsc. Radioacti\-e minerals do not attract a compass needle 

> Cheu1. and Met. Elli; M:i.rc:i 8, l 922. 



58 [) 

and can thus be disting·uished from magnetite or ilmenite, with which they might 
otherwise be confused in the field. 

Another very characteristic indication is the ptesence of small cracks 01· fractures 
in the rock radiating from the mineral in all directions. These radiating fractures 
occur in feldspar, quartz, or mica surrounding· radioactive minerals and nre appnrently 
caused by pressure which the mineral has exerted outwardly, due possibly to increttse 
of volume resulting from internal radioactive changes. Such cracks are best seen 
in quartz. In mica they may take the form of six-rayed pressure figures. Finally, 
a small amount of pale yellow "bloom" or dccomp.3i;ition pro<luct rnny somctimc3 
occur in the neighbourhood of the minerals, on fractures, etc. 

The electroscope furnish~ the most convenient test for radioactive minerals. It 
is unnecessary, however, for prospectors to purchase an instrument, since the services 
of the Provincial and Federal Mines Departments are alwnys at their disposal. An 
ounce or less of material is sufficient for t11e test. 

PARRY SOUND OCOIJllRENCES 

U raninite was discovered near Parry Sound, Ontario, in February, 19'21, by James 
Robinson. The claims are now jointly held by H. F. McQuire and the Robinson 
brothers, all of Parry Sound. Other claims have since been located. 

The McQuire-Robinson claims are included in the block comprised by lots 6 to 
10, concessions IX and X, Conger township, Parry Sound district. This block lies 
between Blackstone lake and the Toronto-Sudbury line of the Canadian Pacific rail
way. The claims lllllY be reached by a trail from Brignall flag station on the above 
I ine (12 · 8 miles southeast of Parry •Sound) or by an old, partly overgrown settlers' 
road which starts in concession IX from the main road on the township line between 
Conger and Humphrey, and runs westward to Blackstone lake. None of the claims 
is more than a mile in a direct line from the railway (Figure 4). 

TJ1e area is rocky, with numerous low hummocks or hills mostly less than 100 
feet high. It is covered 'with thick small growth and some scattered hardwood. The 
drninage is towards Blackstone lah. The elevation is from 800 to 900 feet. There 
are no farms or clearings in the block. 

The rocks are ancient Precambrian crystalline schists and gneissic eruptives 
probably of the same age as those of the Hastings-Grenville areas to the east. The 
larger bills are often mainly granite, whereas hornblende schists predominate in the 
valleys or lower ground. :Masses of basic eruptive rock Sllch as gabbro or norite also 
occur. Granite-pegmatite is abundant, forming dykes which are seen most often 
intruding the hornblende schists. The pegmatite dykes an~ found more often around 
the edges of the granite masses than in the masses themselves. Uraninite has beer, 
found only in the pegmatites, which represent the final products formed on the 
cooling -of the granite masses. 

It should be ·noted that this occurrence of radium-bearing minerals, as well as 
all others in ·Ontario, is of an entirely different type, both geologically and mineral
ogica1ly, from the carnotite deposits now being worked in Colorado. Tbe Colorado 
ore is a friable sandstone, a sedimentary rock, of J urassir: age, \"ery much younger 
than the Ontario rpegmatites, which has been more or less impregnated with the 
uranium-bearing mineral carnotite. Pure carnotite is !l. powdery yellow substance 
containing up to 55 per cent uranium oxide besides vanadium and other elements. 
The carnotite ore as mined runs from 1 per cent to 3 per cent uranium oxide accord
ing to some writers, but as it has been stated that 500 tons or more of the ore is 
required to produce one gram of radium, it would follow that the average tenor of 
the ore is probably somewhat less than 1 per cent uranium oxide. 

In the case of the Conger Township occurrences the mother rock is of a very rnD(·lt 
older geo1-0gical period, and has been produced by the cooling of masses of molten 
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granite. The ra<lium-bearing mineral is uraninite: ca rrying up to 80 ;per cen t uranium 
o:<i:ide. It is, therefore, richer in radi um than the carnotite, since the rad ium content 
is proportional to the uranium present. 

The granite of the area is noteworthy for the presence of numerous small 
manganese garnets, similar to t hose which oc(;ur in largm· sizes in many of the 
pegmatite dykes. The granite is somewhat gneissoid. but, on the whole, is remark· 
ably uniform in texture, and of a rather pleasing: p inkish colour which is due partly 
to the oxidation of the garnets . It should make a good building stone, as very large 
blocks of uniform te.:ture and colour could be obtained in certain localities. .A.n 
analysis of a lnrge composite sample from three different ridges yielded results as 
below: 

Si01 . . 
Al 20:<- . 
Fe20 3. . . . 
FeO . . 
MnO . . 
TiO,_ 
Cao . . 
Mr;O . . 
K zO .... .. . · · · · · 

P e.r ce nt 
74·22 
12· 79 

1 1 7 
0 ·97 
0 11 
0· 19 
1·22 
0 3S 
4· 9~ 

Na ~O .... . .. .. . .. . . . . 

P 20o. . · · · · · · · · · · s . . 
H20+ 110° C . . 
H20-11 oc c . . 

Per cent 

3 ·38 
0·01 
0 01 
0·33 
0 ·18 

Ba. Sr ( 
Zr-, F J · · · · . . . . . . . . not detected 

99.95 

The garne t granite is thus a typi cal granite with no special component e..xce11t 
spcssnrti te garnets. The connexion of the uranini te-bearing pegmati tes of the distri c~ 
with this par ticular grani te is wt ll established by the occurr ence of the same garnet& in 
larger sizei; in the pegma lites themselves. Strangely enough, there appear to be almcst 
no garnet paragneisses in the immediate neighboui·hood. 

Minerals of the Dykes. The pegmatitic dykes consis t chiefly of pink to red potash 
feldspar with from 25 _per cen t to 50 per cent of qu artz. The quar tz i.s of two varie
ties: (1) white and massive-usu ally VC'ry pure; (2) smoky and g ranular and mixed 
with fel dspar, mica, et.c. B oth b io tite (black) and muscovite (light) mica are found 
in large books in certain of the: dykes. Uraninite occurs as i sometr ic crystals or 
rounded grains, vary ing from ?r inch to 1 inch, but mostly .} inch or leso in diameter. 
The usual crystal form is a combinntion of the cub<' nnd octahedron. I t is found most 
often and m ost abundantly in intimate association wi th small white mica in a granular 
mixture of deep red feldspar and smoky quartz. I t occurs less commonly aloni: in 
the feldspar and rarely in the massive white quartz of the pegmati tes. The feldspa::.
around the uraninite crystals is a d E:ep red, n oticeably darker than where uraninite 
is absent.. This coloration of the feldspar is very characteris tic, and important as an 
indica tion of the presence of r adioactive minerals. 

Red ,z-arnets of the manganese variety, spessarti te, occur in some of the dykes, 
and a bruwnish, al tered :mineral in long crystals, someti mes several inches long, which 
qua1itati\-e tes ts indicated to be allanite. The allan ite is somewha t rad ioadive and 
µrobably carr; es some thorium and u ranium. One or more other rnre mi nerals are 
also pre;:ent, bu t the uriminite is the one of chief commercial in terest . F rom several 
ounces of uraninite precentecl by :Hr. ::McQuire, a representative sample fo r analys!s 
was prepared by selecting apparently unaltered pieces from abou t thir ty crystals or 
'nuggets'. The uranium figures for such a sample will, of course, be higher than the 
general average, which shoul d include the more or less altered uraninite. As, how
ever, it was desir~ble to obtain results which could· be used for determining ths 
uranium-lead ratio, only the best piece.:; were selected. The analysis, which was con· 
ducted in dupli ca te with every precaution, yi elded Tesults as 1below: 

U ran ou s o xide- U 0 2 . ... . ... . . . . 
Uran ic o x ide-UOs . . 
L ead oxide--PbO.. . . 
T hor iu m ox ide--Th 02 . . . . 
Yttrium g r oup oxides . . 
Cerium gro u p o xitles .... 

P e r cent 
53· 63 
26 ·32 
11· 6 7 

3·22 
2·19 
0·9 8 



Calcium oxide-Cao .... 
Iron ox.ide-Fe20~. . . . 
Aluminum oxide-Al203. 
Manganese oxide-MnO. . . . 
Silica.-SIO~. . . . . . . . . . 
Water-H20- ...... . 
Insoluble . . . . . . . . . . . . . . 
Magnesium oxide . . 
Zirconium oxide . . 
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. . } .... 

. 1 

Pe: cent 
O· 4 1 

. present, le~s than 

0·17 

0 Ill 
0 29 
0 72 
0 13 

Bismuth oxide.. . . . . r ....... . .......... Douhteu\ t rac<>s 
Poti:i-ssimn oxide. . . . . . . . . . J 
Soc11um oxide. . . . . . . . . . 
Specilic gravity 9·11G at 17 43° C . 

99 ·74 

The heli11m has not yet been accurately determined, but jt is present in large 
amount. The toti.11 uranium element present is 69·19 per cent and lead 10-83 per 
cent. U\<ling- the latest data very kind·ly supplicJ the WTiter by Sir Ernest Rutherford 

th f th .. t I t f ll Pb = 1. 21 x 1'0-10 x t e age o . e urnnm1 e wo1·cs ou as o ows:(T-+0 . 38 Th) 

where t= the timP in years. Inserting tl1e figurE'!'. for lead, uranium, and thorium we 
obtain: 0-154= 1·21 x 10-10 x t or t= 1,272,000,000 years. The age of the granite 
is thus indicated to be 1,2·72,000,001) years and the serie.; of rorks intruded by the 
granite is, of course,. still older. 

An interesting feature i" the occurrence of a mat0r ial resembling anthr-axolitc 
in association with thE: uraninite. This is a luotrous •black substance consisting chief1y 
of fixed carbon, which burns apparently without giving off any volatile hydrocarbon 
and 1eaves a small amount of blackish residue. The residue is rich in manium. The 
occurrence of this carlbonaceous materia l may •have an important hearing on the origin 
of urnnini te. 

Fddspm· of excellent pottery g-racle occurs in several of the dykes and the graphic 
type of mAteriAl consisting of an intcrgrowth of quartz and feldspar occurs in very 
lnrge bodieo hundrcd5 of feet in Jeng-th. 

J,arge s·heets of white mica could be 0btnincd from certain of the dykes and would 
be a valua•ble product. The mica is of excellent quality except for the ratl1er common 
occurrence of black spots, which. howe,cr, prohably would not be o·bjectionable for 
many electrica-J use.s. In most cn~e-s these ,hiack s·pots seem to be minute and extremely 
thin included cryst;ils of black mica, which probably do not appreciably affect the 
insulating quiilities of the muscovite. Perfectly clear la r.ge sheets have been obtained, 
however, nnd these would sell for high prices. Black mica occurs in sev~ral of tha 
dykes and is now ;;aleable at a;bou t the price of scrap mica. 

The best showing of manini te is in tbe dyke on the 1ine between lots 9 a nd 10, 
concession IX, near a bay of Blackstone Jake (Plate I). The dyke is exposed on the 
side of a hill for a Jen_gth of 70 feet . Its width over the rounded side is 50 to 60 
feet, 'but the true widt.h is not ascertainable as the dip or inclination is not knovro. 
It rises to a vertical hcig11t of perha·ps 40 feet above a s wampy creek gully. Nearly 
one-half of the exposed surface consists of massive white quartz, with a smnll amount 
of pink spar. The other half consists of mixed, smoky qua rtz, pink to red feldspar, 
and small white and black mica. Uraninite occurs as scattered g rains chiefly in this 
nrea at or near the contact of this a rea with the massive quartz, particularly in asso
ciation with stringers of small mica books. In August, 1921, several shots had been 
put in over the face and one pocket included within an area 2 feet square showed very 
abundant grnins ~nd crystals of uraninitc from ~ to 1 inch diameter set in irregularly 
packed small white mica. This area would certainly make very rich ore and if such 
pockets could be found \Vi t.h suflic!en t frequency they would serve to enrich ruuc·h of 
tbe poorer rock. 

Large shei>ts of white mica have heen taken from th is dyke aud proba'bly more 
might be obtained. 

Six oth er dykes have 'been to some extent opened up and show scattered ~ma11 
grains of rc1dioactive mineral. ,probably uraninite. 1Some of these dykes carry a very 
good grade of feldspar, and might be worth working fo r spar, ·\-iearing in mind the 
chnnce of sh·iking ri ch 'J)ockets of uraninite. 
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It is difficult to estimate in the absence of ]arge-scale sampling ,how much ore cf 
commercial grade could be produced, ,but a rough idea may be obtained Jby determining 
what area of uraninlite must ibe visiJble on exposed faces of the rock, in order to give 
ore of any determined percentage. 

Taking the average specific gravity of the rook as 2·6 and of the uraninite as 8·86 
nod tbe average U 30 8 <!ontent of the uraninite as 80 per cent we arrive at the result 
that in order to have say 0·5 per cent U 30 8 ore, each cubic foot of rock must contain 
on the average 1 pound or 3·1 cubic inches of uraninite. If then the uranini-te were 
un·iformly distributed throughout a cn1bic foot of rock cut into forty-eight imaginary 
slices each 1 inch thick and 1 foot square each slice would contain on an average, 
8 cube;; of uraninite each g inch on the side. We thus obtain some idea aB to the 
amount of uraninite that should be visible on rock faces for any grade of ore. Siroihi· 
rough calculations may lbe applied for euxeniite nnd other mineru.ls. 

Other claims exrumined are t,hose of Dr. Milton Armstrong, Parry Sound, on lot 
6, concession X, Conger township; C. C. Ca lverly of Parry Sound, Jot 5, concession 
VII, Conger townshi,p, and the farm of Moses Smi1h, south of Parry Sound. Little 
wm-k had been done on these, 'but some scatterer! grains of radioacbive minerals were 
visible. 

Seg11in Palls. Two <lays were spent in the neighbourhood, and dyketi conrnining 
11llanite discovered by D. Hall and A. MacKinnon were cx~mined, As no mines 
were in operation only a s.hort time was spent in the locAli.ty, 

DUTT TOWNSHlP OCCURJlEl\'CES 

Butt township, Nipissing district, is reached by a road from Kearney, on the 
Grand Trunk railway, 6 miles east of Scotia junction. The area is just west of the 
western ·boundary of Algonquin park. The road can be traversed .by automobile as 
fer as the Fish shaoks on Magana.'tawan river (Jot 28, concession VI, Proudfoot). 
From there a winter log road leads to what is called No. 2 camp, an old logging ClllDlJl 

on lot 1, concess.ion VI, Butt township. From No. 2 camp trails have been made trJ 
the various c1aimB. A'lthough the claims -are by the eRisting road 20 to 2-5 miles 
from the railway, it is believed that a short cut nearly due south is practicable and 
would reduce the distance to 6 or 8 miles. 

The country is rough and hilly. The elevation of the highest hill.s in Butt is 
about 1,600 feet above sea-level, and t.be bills may ibe as much as 300 feet a.hove the 
valleys. There iis a heavy covering of yellowish ,{('l acial sand, so that rock exposlllres 
are rarely seen except on ii.he steep side5 c.f hills. The forest eonsisls of heavy second 
growth with consirlerable good hardwood, particularly birch, in places. The sand 
and seeond growth wake prospecting difficult, and the claims even as so fa\' developed 
rnpresen t a great deal of ha I'd work 

Essentially the same series of rockR occur as at Parry Sound, as far as can be 
judge-0 from the fow exposures. Garnctiferous granite like that at Pany Sound was 
obsenred at c;everal places. Biotite and hornb1ende gnei~ses, often garnetiferous, are 
common and one or two small exposures of quartzite were seen. The general trend of 
the rocks is northeast-southwest. A majority of the pegmatite dykes strike from 20 
degrees to 90 degrees east of magnetic north and of ten dip 'to the nor thwest , Dykes 
of the segregated type are common and sometimes are remar1rnbly regular and veinlike 
in outcrops (Plate II), though when such dykes can be seen in any degree of coon
pleteness in two dirrnensions they prove to be rea]]y lens-sha-pe<l. The dykes are largest 
and !best develored when they intru<le miea or hornblende gneisses. Those which 
occur in granitic gneisses a.re mo9tly sroilll, often not more than a foot wide, Basic 
irruptives, sometimes giving rise to small deposits of pyrite and pyrrhoti te, occur. A 
few miles E:ast of Burk~ Falls a shaft was sunk and nickeliferous pyrrhotite was 
mined about twenty years ago. No crysbilline limeston e or indications of its presence 
were seen in this area. 
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Wm. Elliott Claim. 1'he first uraninite discove1·ed in Ontario came from thi: 
mica mine of W:ro. Elliott, situated on the south half of lot 13, concession VII, BuLI 
township. The occurrence has been well deseribed •by C. W. Knight of the Ontaria 
Bureau of Miines1 and there is nothing to add to his description. At the time a:f 
the present writer's visit the dyke was exposed for a length of 90 feet and is probably 
about 10 feet wide. The strike is: north 30 degrees ea.st magnetic and the dip is 
uncertain. The dyke is a granite pegmatite of the segregated type carrying a 
considerable quantity of white mica. Masses of white quartz and pink feldspar occur 
up to 3 feet in diameter. The spar ·mlostly carries. white mica. In addition there 
are areas of a granular mixture of deep red spar, smoky quartz, and small books of 
white mica just as in the uraninite dykes at Parry Sound. In this mixture small 
brownish a1lanite (?) crystals are fairly common and scattered grains of uraninite 
up to i inch jn diameter were SC€IL Some of these were collected. The uraninite 
sometimes occurs also in the more massive feldspar. Books of dark-co1oured 
muscovite up to 5 and 6 inches diameter occur plentifully in the feldspathic areas. 
The mine was originally o.pened and worked for mix:a. 

Bullock Claim. North hal£ lot 11, concession VI, Butt township, owned 1by Mr. 
Bullock, of Chicago. 

The dyke was opened for mica, and !'Orne good large books are said to have lbecn 
obtained. The opening is a cut about 12 feet in diameter and 12 feet deep at the 
back, in pegmatite on the s ide of a hill. The dyke consists almost wholly of large 
solid masses of white quartz and pink potash spar with perhaps 10 per cent of 
the nrixture of granular smoky quartz, red feklspo.r, and white mica. Red manganese 
garnets up to an inch in diameter, and ilmenite, are common. The garnets are 
particularly abundant in the granular mixture, 1mt may occasionally be seen in lboth 
the massive white quartz and &par areas. There is l i ttle or no evidence of t.be 
presence of radioactive minerals. On tbe hill north of the cut there are some small 
rock exposures of the garnet-granite type. Other openings on the Bullock claims ar.:i 
not promising for radioactive minerals. 

Mining Corporation Claims. North half of lot 14, concession VII, and south 
half of lot 14, concession VIII, Butt. 

Shortly after the discovery of uraninite on the Elliott claim, the Mining Cor
poration of Cobalt became interested in tbe district, took up several claims, and did 
considerable trenching apparently in the hope of finding a narrow vein in which the 
uranium values might be more concentrated, as in some of the Colorado pitchblende 
veins. They uncovered a pegmatite vein about 350 feet Jong varying in width from 
2 inches to a foot, and averaging 8 inches, which is remarkable for its regularity in 
length and width. Though vein-like in form it has a typical pegmatite fill ing con 
sisting of feldspar and smoky quartz in about equal amounts with a little scaly black 
and white mica, and rather abundant garnets and ilmenite. No openings were made 
in the vein, but it was stripped along almost its fu11 length. There are in placts 
some slight indications of the presence of radioactive minerals in the way of red 
coloration, but none were actually seen. Coming up the hi11 from the west large 
exposures of typical garnet-granite are seen not far from this vein. 

A. E. Trafford, Sundridge, Ont ., Claim. South half lot 11, concession VII, 
Butt. 

The dyke is 8 to 10 feet wide and 70 feet Jong striking north 15 degrees east 
magnetic. Openings show medium to coarse-grained spar and quartz with much 
black mica. No smoky quartz is present. Some small brown crystals, probabls 
allanite, and some indications of radioactive minerals were seen. 

A. E. Trafford Claim. North h alf lot 10, concession VII, Butt. 
Tl1is is a dyke 18 inches to 2 feet thick lying on coarse foliated hornblende gneiss 

on the side of a hill, dipping at about 45 degrees to the northwest under drift, and 

' Knight. C. W .. Can. Min. Jour., Oct. 14. 1919. 



64 D 

exposed by stripping for 40 to 50 feet up the hill. The exposed surface is really the 
wall of the dyke smoothly glaciated. The pegmatite is a mixture .of medium-grain 
pink to red feldspar and quartz with white and black mica iu books up to 3 or 4 
inches diameter. There is some of the granular smoky quartz, deep 1·ed spar, and 
small mica mixture. Some scattered grains of radioactiv.-, mineral up to 1 inch 
diameter were seen. 

Frank W aison, Kearney, Claim. North half lot 10, concession VI, Butt. 
A small stripping shows dykes 12 to 24 inches wide of pink spar, quartz, and 

small black mica. Some small brown crystals, probably allanite, were seen. 

F. H. Armstrong, Kearney, Claim. South half lot 8, conces~ion IX, Butt. 
A stripping shows :pegmatite 3 to 4 feet wide and 40 feet long striking· due east 

and west, magnetic. The dyke is of the segregated type with 1 foot to 18 inches of 
massive white quartz in the middle and pink potash spar at the sides. Books of 
altered chloritic biotite up to 2 inches diameter occur in the spar. Magnetite or 
ilmenite and a few small brownish crystals up to nn inch long, probably allanite, 
occur. No white mica or garnets, and only a little smoky quartz, were seen. 

C. W. Beaton, Kearney, Claim. South half lot 7, concession IX, Butt. 
A stripping shows a dyke 1 to 2 feet wide, exposed for 1:5 feet, striking east and 

west magnetic. A pit 8 feet long, 1 fert wide, and 8 feet deep h:'ls been sunk ex1Josing 
light to pink spnr with about one-third quartz and a little altt'r"i biotirc. Ilmenite, 
a few small crystals, probably of allaniJe, and a little titanite were seen. No white 
mica, little or no smoky qual'tz, and but little deep red spar were seen. 

R. G. Arm.strong, Kearney, Clnim. South half lot 7, concession X, Butt. 
A stripping on the west side of a bill shows three pegmatite dykes from 1 to 3 

feet wide converging at the bottom and exposed for 20 to 50 feet up the hillside. 
The pegmatite consists of pink potash spar and white quartz with a little black mica. 
Some small black crystals of a pitchy lustrn surroundecl by dark red spar were seen. 

Napoleon Dault Claim. Nor th ha]f of lot 4:, concession VI, Butt. 
This interesting lens-shaped dyke, shown on Figure 5, exhibits on a small scale 

what appears to be the characteristic form of the dyke>i in this district if complete 
sections were available. It strikes due north and south magnetic, is about 6 feet 
wide at the thickest part in the middle, and tapers rapidly to nothing at both ends, 
the tota1 length being 100 feet. There is a lens of white massive quartz 18 inches 

I f'oat 

Figure 5. Diagram showing dyke on claim oe Napoleon Dault. 

wide in the middle of the widest part. The pegmatite is largely fairly coarse pink 
potash spar with some soda lime spar. Some smoky riuartz and a little black mic9. 
up to 3 inches diameter occur and masses of magnetite or ilmenite up to 3 or 11 inches 
in diameter may be seen in the thickest part. Red garnets are abundant in places. 
Some brownish crystals, probably al.lanite, up to 1 inch long, w~re seen, and in some 
parts a little deep red feldspar. 

John Ryan, Kearne11, Claim. South half lot 6, conc0ssion VJ., Butt. 
A stripping sh()ws a dyke 3 feet wide dipping 40 degrees to the northeas.t, l'On

si!lting of about 80 per cent pink potash spar mixed with white and smoky quartz. 
Scattered grains of r1ldioactive mineral occur. Another dyke on the same claim is 
1 foot to 18 inches wide and the wall is exposed by stripping as a flat surface about 
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30 feet up the hillside. It consists of about 80 per cent deep red spar with some 
smoky quartz and a little scaly black and white mica. Nuggets of radioactive mineral 
up to ~ inch diameter were quite abundant in one place where it had been opened up. 

Claim lot 7, concession VI. A dyke 4 to 10 feet wide on this claim consists 
chiefly of pink spar with some white and smoky quartz and black mica. There is 
some evidence of the presence of radioactive minerals in the deep red spar and Mr. 
Ryan states that some grains of radioactive minerals have been found here. 

W. H. Ryan, R. A. Marnn, and D. J. Sheehan of Kea.,mey, Claims. Lots 1, 2, 3, 
concession VI, Butt. 

Traversing these claims in a nearly east and west direction is a large dyke which 
is better exposed and more opened up than any others examined in the district and 
will, therefore, :be described in more detail. Its western extremity may be seen in 
vertical section exposed on an almost perpendicular hillside 4-0 or 50 feet high on lot 
1. It here dips at 35 degrees to the north and cuts through foliated micaceous 
gneiss which strikes about due nortb and south. The dyke is 2 feet wide at the bottom 
of the hill, the width gradually increasing toward the top where it is 8 feet wide. It 
consists there of a coarse granular mixture of about 75 per cent reddish potash spar 
and quartz. A small amount of black mica in book> up to 3 inches across, and a little 
smoky quartz, are present. No radioactive minerals other than small brownish allanite 
crystals were seen here. Three hundred feet east of this outcrop a stripping- 4-0 feet 
long shows the dyke to be 6 feet wide and much coarser in texture. It contains 
masses of white quartz 2 or 3 feet in diameter which have a tendency to occur in the 
middle of the dyke with the spar ;;imilarly segregated at the sides. Black mica and 
some brownish allanite crystals occur here also and the owners state that a few grains 
of other radioactive minerals were obtained. Four hundred feet farther east (lot 2) 
on top of the hill-which rise<> 300 feet above the va1ley-another stripping exposes the 
dyke for 80 feet. It is here 6 to 7 feet wide and the quartz and spar are almost 
completely segregated. Masses of white quartz up to 2 feet wide fringed with 
patches of smoky quartz occupy the middle of the dyke with large crystals of spar 
which occasionally extend from side to side. The spar contains a little intergrown 
quartz and some black mica. A pit 15 feet long and 10 feet deep at the eastern 
end of the gtripping shows that the dip is still 3·5 degTees to the north. Allanite 
and other radioactive minerals occur; the allani te chietty at the edge of the dyke next 
the country rock, and other minerals at the contact of the smoky quartz and spar in 
the middle of the dyke. Two hundred feet east of th is last outcrop, and still far up 
the hill, the dyke i.;; again exposed for 50 feet. It is here albou t 1{) feet wide. A pit 
10 feet diameter and 15 fe0t. deep has been sunk at the east end of the stripping. 
;Segregation of the spar and quartz is almost complete, the quartz occurring in the 
middle in solid pure white masses, the spar on both sides and sometimes extending 
-completely across the dyke and cutting off the quartz masses. The quartz is often 
moulded on large crystal faces of spar a foot or more across. Radioactive minerals 
are more abundant here than at any of the outcrop" previously noted and the brown, 
waxy allanite crystals here attain their greatest size. They are as much as 1~ inches 
wide and 8 to 10 inches long and occur as usual in the spar next the walls. Smoky 
quartz, black mica up to 3 inches diameter, pyrite, a little chalcopyrite, and a few 
garnets occur. 

About 17 or 18 chains east of this outcrop the dyke is again exposed by stripping 
for about 100 feet. 'This is on lot 3. The dyke here has a very uniform width of 
about 15 feet and is remarkable for its regular vein-like structure. The pure white 
quartz occurs as an uninterrupted band 5 to 7 feet wide in the middle with the spar 
.equally developed on both sides (Plate II). 

A pit 10 feet square and 15 feet deep shows that the dyke still dips to the north 
.and becomes narrower as it goes down. Nuggets of radioactive minerals up to an 
inch in diameter, seen in the walls of the pit, are mostly associated with small white 

408.92-5 
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mica in the spar, but also occm in solid spar and m solid quartz. Small garnets, 
pyrite, and chalcopyrite are sparingly found. The radioactive minerals probably are 
chiefly of the complex type. They are at present under investigation. East of this 
expo<:ure the dyke disappears into low ground and has not been traced farther east. 

This very interesting dyke is evidently a portion of a lens-shaped 'body duplicating 
on a larger scale features shown by the small dyke on the claim of Napoleon Dault, 
previously described. Allanite (showing ;1lpha-ray activity equivalent. to as much as 
3 per cent u~os, but probably due mostly to thorium) occurs throughout the length 
of the dyke, but the richer minerals are almo$l confined to the hi~hl,y segregated 
central portion. 

An interesting feature not previously mentioned in connexion with this dyke j;; 

the evidence of plastic movement of the dyke body in a direction from west to east. 
This is shown by drag structures on the walls of partly assimilated country rock. 

Mr. W. H'. Ryan showed tot.he writer certificates of assays by John H. Banks and 
Son, 2'6 John St., New York, on three grab samples of the deep red feldspar as mined 
from the dYke on lots 2 and 3. Results: No. 1, 0·2G per cent; No. 2, 0·37 per cent; 
No. 3, 0.45 per cent of uranium oxide, U30s. No. 3 samp1e was said to be across 3 
feet of the spar on lot 3. A report by the same chemists, on concentrntion tests on 
another sample, is reproduced, in its essentials, below: 

"Ore as received assayed 0·18 per cent U30s. 

Sample was crushed to pass 10 mesh and divided as follows: 
Through 

" 
10 on 16 mesh 
16 " 30 
:;o .. 4 o 
40 " 60 
60 

Each of the above sizes was concentrated separatel,y on a Wilfley table with the 
following results: 

Ore 

te.<h Weight 

-10 + 16 3,562 g. 
-16 + 30 2, 230 

-30 + 40 68.i 
-40 + 60 i.no 
-00 1, 140 

Totals .. 9, 347 

Weight of UsOs in ore treated .. 
Weight of U~Os in concentrated .. 
Recovery UsOs ........... . . . 

( '.oncentrn.tes 

Weh>:ht 

51 g.} 
929 

12 ) 
27 f 
7 J 

189 

Assny l',Os 

0 99% 

2. 36% 

1·32% 

Tails 

Wei ;ht 

S,iil I 
2, 138 

673 
1, 703 
J, 1:33 

16·82g. 
2·50% 

14.S % " 

It seems improbable that the 1·ecovcry was actually as poor as indic,1ted by these 
figures in view of the results obtained by the Ore Testing Division, Mines Brnnch, in 
concentration te$tS on the :M:aberley eu:"enite (pngc 68) . The accurate determination 

· of uranium in an ore of this nature by chemical methods is extremely difficult and on 
such low-grade material the analytical errors are relatively large and might easily 
account, partly at least, for the apparently very poor recover~'· 

The occurrences described are typical of the Butt district. A considerable number 
of dykes examined need not be mentioned here ns they are not particularly noteworthy, 
though in many cases a few small scattered grains of radioactive minerals have been 
found. The exact analysis of the Butt Township uraninite has not yet been com
pleted, but preliminary results indica te that it is of the same composition and age as 
the Parry Sound material, containing about 10 per cent of lead. 
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Of'EO:\GO-.\YLEN LAl\E OCCCJlllEKC'ES 

From Kearney the writer proceeded eastward across Algonquin park (where 
pro><pecting is not permitted by the Ontario Government) and examined the mines 
and pegmatites in the vicinity of Opeongo and Aylen lakes. These places arei flag 
st.ops on the Gnrnd Trunk railway .between :Madawaska and Barry Bay. Hotel 
accommodation may be had at Barry Bay or :Madawaska. 

In this district two dykes have been worked for feldspar, and from another dyke 
on the Aylen Lake peninsula 60 or 65 tons of mica is said to have been obtained. 
Claims have been staked from time to time for feldspar or mica, but no radioactive 
minerals hnd been noted in the distrj.ct, and apparently no prospecting for such 
minerals has been done. Thanks to the kindness of Mr. F. G. Armstrong of the 
Opeongo Lumber Company, the writer was enabled with a minimum of time and 
trouble to see a large number of dykes, and radioactive minerals in small amounts 
were discovered in many cases and some indications of their presence in nearly all 
cases. A hurried examination of the specimens collected bas not so far disclosed 
any uraninite, but some of the specimens show a considerable alpha-ray activity. The 
district appears to be favourable for the production of feldspar and mica. Granite 
pegmatites of all types occur, including the segregated type described in some detail 
under the Butt Township occurrences. Dykes of this type, carrying- the nighest grade 
of crystal potash spar, were seen. Gnrnet granite-gneiss, biotite, and hornblende
schists and basic inuptives occur, as at Parry <Sound and in Butt townships. No 
crystRlline limestone was noticed. 

CllAIGi\!ONT-llURGESS OCCURllE;\CES 

A few daye wcrr• epcnt in Craigmont and vicinity. Here the ·pegmatites are 
chiefly of the syenite variety as to composition, being almost quartz free, and of the 
granitoid type as to structure. The grenter part of the corundum produced at Craig
mont is said by Mr. E. B. Clarke, manager of the Manufacturers Corundum Company, 
to have been obtainP<l from such dykes rather than from the nepheline rocks, and 
this is further evidenced by the old workings. A considerable quantity of dark 
minerals was collected from the old dumps and alpha-ray tests show that these are 
mostly radioactive in some degree. Similar minerals werP. fairly common on the 
dump of the Durfress mine, and are also radioactive. No detailed examination of 
these samples bas been made. 

Some years ago the old concentrating mill burned down, and sub:>equently 
a quantity of concentrates which haJ been in the foe were put through the new mi]]. 
Among the heaviest materials coming off tlw tables was a mixture of lead pellets 
the size of No. 8 shot or smal'ler, along with fused sulphides, magnetite, etc., on 
which Mr. Clark£·, probably at the instanl:t of Sir Stopford BruntDn, had tests made 
for rndioactivity, first at :McGill University and later in the rnited States. In 
both cases it was reported to be slightly radioactive. Mr. Clarke kindly ;presented 
the writer with a sample of this concentrate and examination under the binocuh1r 
has r evealed a few small grains of material which chemical and alphn-ray tests show 
to be unquestionably uraninite. From the nature of the d:vkc~ one would be inclined 

·to doubt the occurrence of uraninite, but the finding of r adioactive minerals on the 
dump rather favours the possibility. 

MADER.LEY occi·nnEJ\CES 

Orser-Kraft Feldspar Aline. The occurrence of euxenite m this mine was 
described by W. G. Miller and C. W . Knight.1 . :Wiining has continued since then 
and a large amount of feldspar lias been shipped. The dyke is e~scntially of the 
graphic type, grading into a somewhat segregated phase at the eastci-n end, and at 

1 Milter, W. G., and !{night, C. W., 26th Ann. Rt:>pt., Ont. Bureau of Mines, 1917. 

4-0R92--5~ 



68 D 

depth. Nearly all the feldspar produced has gone to makers of household scrubbing 
powders, but since getting into the segregrated parts some first-class crystal spar is 
being mined which would be suitable for pottery and enamel work. The opening is 
now nearly 200 feet long, 60 feet wide at the top, and 30 to 40 feet deep. The dyke 
strikes north 75 degrees east magnetic and dips slightly to the south. 

Euxenite h!l.S been fairly abundant during the whole period of mining, according 
to Mr. S. H. Orser. At the time of the writer's visit considerably more euxenite was 
visible than when the <lyke was opened up some years ago. Black tourmaline occurs 
abundantly in some parts of the dyke, ,particularly at the western end. In some 
cases euxenite may be found in the centre of tourmaline crystals, showing that it 
was one of the earliest minerals formed. The feldspar around the euxenite is a very 
deep red in contrast with the lighter tints of the spar where it is absent. This deep 
red of the feldspar, £rst observed here, is characteristic of all the pegmatite occur
rences of ra<lfoactive minerals so far found in Ontario, and, when well marked, is 
an almost infallible indication of the presence of such minerals. The cause of this 
coloration is under investigation. 

During the winter Mr. Orser sorted out a quantity of the red feldspar containing 
euxenite, and ;;ubrnitted it to the Ore Testing Division for concentration. The 
particulars of this test have been supp1ied hy W. B. Timm, Chief, Division of Ore 
Dressing and Metallurgy, and may for con vcnience be given here: 

Test No. 159 

"A shipment of euxenite ore weighing :l,593 pounds net was received on Novem
ber 29, 1921, from the Orser-Kraft Feldspar, Limited, Box 266, Perth, Ont. The 
ore came fr{)ro the company's property at Maberley, Ont., and consisted of fair
sized crystals of black euxenite in red orthoclase feldspar. 

It was desired that the euxenite be separated from the feldspar and that both be 
recovered in the form of clean products. 

A number of specimens were picked out of the ore and the remainder was 
reduced in a jaw crusher to ~ inch. 

-I inch 
Loss ..... 

Prt>duct Weight, pounds Per cent of 
potmds 

1 ' 582. 00 99. 80 
3 ·25 O· 20 

~~~~--~~~~~~~--~~~~~~~~~~~- 1-~~~~~1 

Heads ... l.585·25 100·00 

The 1-inah rnar.criul wa,; crusheJ in rolls an<l <then o&ereened on 12 mesh by a 
shaking Ferraris screen, the oversize from tho screen being fed back to the rolls 
until it all passed through tbe screen. 

Product Weight, pound ) Per cent of 
heads 

-12 mesh ... 1.472 92·86 
Loss 

1-

110 6·94 

-~ inch ...... 1,582 99·80 



69 D 

The - 12 mesh material was sized on a Keedy sizer into four sizes: - 8 + 20; 
- 20 + 42; - 42 + 86; and - 86. 

Product Weight, pQun<ls Per cent of 

- 8+20 .. . 
- 20 + 42 .... . 
- 42 + 86 ... . 
- 86 ......... .. 
Loss ....... . 

-12mesh ... 

394·0 
535·5 
260·5 
267·0 

15·0 

heads 

24·86 
33·78 
16·43 
16·84 
0·95 

92·86 

Each of the four sizes from the Keedy sizer was tabled separately on a large 
Wilfley table, so as to make a euxenite concentrate and a feldspar tailing of each 
size. These products were collected as they came from the tables in long settling 
boxes. The water from the tailing box was pumped to a callow cone during the 
tabling of all the different sizes, and by this rne~ns a certain amount of slime was 
removed. After tabling all products were dried and weighed. The four concen
trates produced were very good, being nearly all euxenite, with only a small per
centage of feldspar. The tailings were composed of clean feldspar. The s1ime from 
the Callow tank was very fine, and drab in colour, and under the microscope was seen 
to be made up mostly of feldspar with a little euxenite. 

Product Weight, pounds Per cent of 
heads 

Concentrate - 8 20 ··· · · ... .. · · ···· · 14·00 
0·89) " -20 40. . . . . . . . . . . 23 ·50 1 ·48 3·67 

-42 86. 10·50 O· 66 
-86 . · ····· · · · ·· · · 10· 12 0·64 

Tailing - 8 20 .. 370· 00 23 · 34 l 
" -20 42 . . ... .... .. .. . 504·00 31 ·79 83·45 

-42 86 . 244·00 15 ·39] 
-86 205·00 12 ·93 

Slimes ....... 42-00 2·65 
Loss ...... .. 83 ·88 2 · 14 

Feed to table . . 1,457·00 91 ·9l 

The concentrate, a:fter sampling, and a sample representing in proper proportion'; 
the combined four sizes of tailings, were shipped to tbe Orser-Kraft Feldspar, Limited, 
Perth, Ont. 

Summary a.nd Conclusions. The euxenite concentrate produced equals 3-67 per 
cent of the ore treated. 

The feldspar tailing product equals 83 · 4:5 per cent of the ore treated. 
The slimes produced equal 2-65 per cent of the ore treated. 
The loss in treatment equals 10-23 per cent of the ore treated. 
A good separation of the euxenite from the feldspar can be made. Good clean 

products can be produced. 
Dry crushing and tabling is a very suit.able method of treating tl1e ore, as suh

mitted." 
Samples of the various concentrates were mixed in the proper proportions to 

represent the whole, and on analysis yielded the following results: 
Per cent 

U30g.. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 ·7 
ThOz.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ·30 
Cerium group earths . . . . . . . . . . . . . . . . . . . . . • . . . . . . 0 ··18 
Yttrium group earths.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 ·31 
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A more complete analysi's is being made, the above results being of a preliminary 
nature. The concentrate contains in addition large amounts of columbium, tan
talum, and titanium, besides iron, alumina, silica, sulphur, phosphoric acid, and other 
common elements. Several rare minerals are present, one of which is probably 
xenotime. 

Ground samples of the tailings and slimes were tested in the alpha-ray electro
scope against the aua)ysed concentrate with the following results: 

Tailings ................ alpha-my activity practically nil 

Slimes .................. alpha-ray activity ~8 that of concentrate 

The slimes, therefore, carry about 0-04 pt>r cent of L:<Os + Th02 or about 0·03 
UaOs and 0-01 per cent Th02, and the separation from the tailings is practically 100 
per cent complete. Thus on a ton of 2,000 pounds the recovery was 73.4 pounds of 
concentrates containing 4:-18 pounds U30s and 1·68 pounds Th02, and 53 pounds of 
;;limes containing 0.02 pounds U30s and Th02. The ore, therefore, carried about 
0-2 per cent UsOs and 0·08 per cent Th02. 

The results of this test on the whole have been encouraging. The recovery has 
been excellent. The tailings constitute a feldspar product of saleable quality due to 
the elimination of iron-bearing impurities and their increased value might on the 
commercial scale pay for the cost of treatment. 

Radioactive minerals were found in small quantity in Revera\ other dykes in 
the Maberley district. Some nuggets of euxenite an inch or more in diameter were 
seen in a large detached block of a dyke on the same lot as the Orser mine. Between 
Sharbot lake and Kingston on the King<iton and Pembroke railway, especially around 
Verona and Tichborne, is probably the most active feldspar mining district in 
Ontario. Most of the mines were visited, but l."adioactive minerals are apparently ot 
rare occurrence in this district. The specimens collected here have not yet beeu 
tested. The.v arc mostly small, and, probably in many cases, are allanite. · 

GENERAL CONC'LlT~IONS 

The pegmatite:; of Ontario undoubtedly contain, in the aggt"egate, a relatively 
enormous amount 0£ radium and thorium minerals, but these occur in a widely dis
~eminated condition, and, to the '-Hiter, it appears improbable that rich concentrations 
will ever he found in commercial amount in this type of occurrence. Low-grade ore 
containing a pound or two of uranium oxide to the ton might, nevertheless, under 
certain conditions, prove workable, the tail-ings constituting a refined ground fold.spar 
product that would be the main source of revenue, while the uranium minerals would 
be a by-product. o1btaina'ble, probably, at 1itt1e extra ex.pense. It would un(\ue3tionably 
pay ·producers to market their feldspar in the ground condition. The application of a 
concentration process would remove not only the radium minerab, but also various 
highly objectionable impurities such as magnetite, ilmenite, pyrite, tourmaline, black 
mica, etc., thus improving the quality of the feldspar product, and enabling dt:posits 
to be worked on a large sca1e with little or no expensive hand·picking .and sorting. 
The presence of some quartz in such a feldspar product would, probably, not be objec
tionable for most uses, provided uniformity of compoc;ition were maintained, and this 
can be done easily by working on a large scale. 

ISuch operations, however, could probalbly •be successfully carried on only by a 
company with capital sufficient to produce and market ground feldspar in large quan
tities, mine mica, and recover and refine the rare mineral by-products. 
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I~TRODUCTION 

Ga:;pe peninsula waa the scene of the first work of the Geological Survey, Canada. 
The founder of the Survey, Sir William Log·an, explored it for coal. His assistant>! 
mapped a number of its rivers. In more recent years detailed stratigraphical work 
was carried out along its eastern coast. The interior, however, has to a large extent 
remained an unprospected reg ion, chiefly on account of the difficulties of travel aYLd 
supplies. The discovery in 1910 of zinc and lead deposits near the headwatc-rs of 
Berry Mountain brook, a tributary of Cascapedia river, revived interest in th.~ 
mineral po&;ibili ties of the pc-ninsula, and the development of these deposits led to a 
demand for more detailed knowledge of the geology of the surrounding area . Tile 
present report is the result of work during the field sE:'ason of 1921, with the new zinc. 
and lead field as a central point. 

Flt.LO WORK 

A tran,:;it and stadia control was ea rried up the road from bench~ark 1309-95, 
3 miles south of the Federal mine. This bench-mark was derived from the- surveyed 
line between Ma tane and Gaspe cuu n ties. The elevations were all <l1::r ived from thi!> 
control. The detailed map around the Federal Zinc and Lead mine was made by plane
table and alidade; the areal map was compiled from traverses made with chain, 
compass, and barometer away from the trans it and ,:;tadia control lines. Baromet~r 
readings were corrected daily from the records of a camp barometer. The trail from 
the Federal mine to lake Ste. Anne, a trail along Brandy brook, another down Ste. 
Anne river, and still another up the valley to the southwest of lake Ste. Anne were 
n10st useful as controls for the side traversee. 
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LOCATlON AND AREA 

The area (Figure 6) comprises appro'.l1imate1y 70 square milea and lies in the 
central part of Gaspe peninsula on the divide between the waters £owing about 25 
miles (as the crow flies) north to the St. I,awrence and those flowing south about 40 
miles (as the crow flies) to Ohaleur bay. The area, though nearer the Ht. Lawrence, 
is more easily reached from the south, by which route Shickshock mountains are 
avoided. 

ME.\NS OF COM~!t.:i':lCATJO:S"· 

The Quebec Oriental railway follows the south shore of Gaspe peninsula east
ward from Matapedia on the Intercolonial rai1way. A wagDn road 45 miles in ]ength 
connects Cascapedia, on the Quebec Oriental, and the Federal mine. The road, for 35 
miles, .follows the east 'bank of Cascapedia river and then skirts the west side of Berry 
Mountain brook. For most of the distance the road fo11ows an old lumber road, but 
eo much work has 'been done by the Federal mining company in improving the grade, 
building .bridges, etc., that the .present road is practically -a new one. Much work still 
remains to be done, however, before it can ·be used for extensive summer transportation. 

Camps a~e situated at convenient intervals {llong the road. The first is at 
Escuminac 5 miles above Cascapedia station. A survey of the road made for the 
Federal company begins at the township line between New Rri.chmond and Flahault, 
which crosses the -Cascapedia one mile above the company's buildings at Escuminoac. 
The other camps along the road are: Joe MMtin camp near milepost 10; Tracadic 
near milepost 15; Douglas at mile 19; Falls near mile 25; Berry Mountain near mile 
30; an<l Woodmans near milepost 35. Milepost No. 40 is at the Federal mine. These 
camps afford rbunkhouses and stables. A trip eit·her way takee from two to three 
days according to the load and the condition of the road. 

Much of the distance can also 0be covered with canoes. The Cascapedia is swift 
and contains a number of rapids, but canoes can be poled to Berry 1\fountain brook 
and up the Salmon and lake branches. Berry 'Mountain brook is too smaJ.1 for canoe 
travel. The lumber companies tow their supplies with horse teams up the Lake and 
Salmon branches. Scows can be taken in this manner as far as Loon lake on the 
Lake branch, and up to nearly the headwaters of the Salmon ·branch. In descending 
the ·Cascape<lia all tbe rnpids can be run by both scows and canoes. 

HISTORY 

Small deposits of zinc and lead oreo were known at Grand Greve and other 
points on the coast in very early days, and attempts to mine the deposits were .made. 
They proved, however, too small to· be of commercial importanee. More recently, 
reports "of the discovery of gold, copper, lead, and zinc in the interior 0£ Gaspe were 
circulated, but it :was not until 1909 that any noteworthy discovery was made. In 
that year se-reral prospectors found considerable quantities of lead -0re on a hill near 
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Berry :Mountain brook, on the site of the present Federal mine. In the following year 
James :McKinley staked the hill and proceeded to search for the l-0de from which the 
fragments o.f lead Ol"e had come. Since then mnny claims have been staked in the 
vicinity; those that have been Crown-granted arc shown on the areal map . These 
claims are now held by two companies, the Federal Zinc and. Lead Company and the 
North America Mining Company. 

PREVIOUS WOl(!{ 

In 1843 Sir William I,ogan explored the coast of Ga6pe fr-0m Gaspe bay t.o 
Paspebiac, travelling along the shore with a canoe and one hetper, walking most of 
the way, climbing cliffs, examining rocks, collecting fossils and rock and mineral speci
mens, and making a pace and compass traverse of the entire distance. He continued 
this work the following summer with a larger part.v. The north shore of Gaspe was 
followed from cap des Rosier to Cap"Cliat ri\•er. This river was ascended in canoes 
and from it:> headwaters Logan struck through the woods and reached one of the 
tributaries of the Lake branch of the Cascapedia. Three cnnoes were built of spruce 
bark and in them the Cascapedia was descended to its mouth. A micrometer and 
compass survey was made of this traverse, several of ·the adjacent mountains were 
climbed, and a great deal of geological information was obtained. In the autumn 
of the same year Alexander Murray, who had accompanied Logan on this trip, pro
ceeded eastward, and mapped Bonaventure river for 53 miles . Logan continued the 
examination -Of the Ga;;pe coast westward and ascended Matapedia river as far as 
lake Matapedia. In the following year Murra.v explored Matane, Ste. Anne, and St. 
John rivers. In 1857, · J. Richardson ascended Magdalen river; in 1858 Robert Bell 
examined York and ·Dartmouth rivers. The results of these surveys were incor
porated b.v Logan in his report of 1863 on the geology of Canada. The work of 
Logan and his assistants dem-0nstrated the absence of pny!!.ble coal in the peninsula 
and in a large way solved the major problems of stratigraphy and structure. 

In the years 1882 and 1883 more geological work was carried out by R:. W. 
Ells and A. P. Low. In 1882 Ells examined the coast aud the rive-rs ot ·Gaspe basin . 
In 1883 he ma.pped Bonaventure river and the ~nlmon and Lake branches of the 
Cascapedia. In 1883, Low ascended the Ste. Anne to lake Ste. Anne and mapped 
much of the region from the summits of m-0unt Albert and Tabletop mountain. He 
al;;o surveyed the 1\Iiddle branch of Magdalen river. These traverses gave much new 
information concerning the interior of the peninsula. Later 1n the season Low made 
a complete traverse across the peninsula by ascending Ste. Anne river to lake Ste. 
Anne, making a portagP. of 3 miles from the south end of the lake to the west 
branch -0f Little Cascapedia river and descending that river to its mouth. 

In 1002 and 1909 Ells examined parts of the penin~ula in connexion with oil 
and oil-s·hale possibilities. His reports on both of these were unfavourable. 

In 1908 J. lVf. Dlarke, of the New York State Geological Survey, published the 
result of a number of years' work on the eastern coast of Gaspe. Clarke describes 
the stratigraphy and structure of these Silurian and early Devonian rocks and their 
immense fossil fauna. The great number of plates and the descriptions of the 
numerous species make this work a noteworthy contribution to Canadian palreontology. 

During the summers of 1917 and 1918 Professor A. Mailhiot of L'Ecole Poly
technique of Montreal, mapped an area of which the Federal mine is the centr::il 
point. His report on the geolog·y of this area was included in the annual reports for 
1917 and 191R of the ":Mining Operations in the Province of Quebec". 

Robert Chalmers made studies of the Pleistocene geology of -Gaspe, and, more 
recently, Profes:;or A. P. Coleman of the University of Toronto spent two seasons 
investigating the glacial history of the peninsula. The result of his investigations 
has recently been published as Bulletin 34 of the Geological Survey. 
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GENERAL OHARACTER {}F THE DISTRICT 

TOPOGRAPHY 

Regional Character. Gaspe peninsula comprises that part of the proviruce of 
Quebec which hies south ()f iSt. Lawrence river and easi of Mataped'ia river. It ha'S 
a length in an east and west direction of about 150 miles and a greatest width of S5 
miles. It is a region of .Appalachian structure, consisting of Palreozoic rocks, whose 
structural trend isi a curved line parahleling in a general way the north eh-Ore of the 
peninsula. Its nmthern coast rises a'bruptly from the S.t. Lawrence. In places steep 
cliffs 800 to 1,2.00 feet high terminate albruptly at the shore. At other places, as at 
the mouth of Marsouin river, the hills are only 200 to 400 feet in hej.ght, but, lesa 
than 6 miles cinlan-0, flat-topped ridges reach elevations of from 2,500 to 3,000 feet. 
The eastern en:d of the peninsu1a is marked by hays andJ cliffs. The cliffs are abrupt 
terminations of .Appalachian folds which have been truncated by marine erosion. 
The southern coast along Chaleur bay shows an alternation of low rock cliffs, bays, 
bars, and :beaches. This is the important agricultural part of the peninsula. 

The interior of the penjnsula is a plateau (Plate III A) dissected by deep valleys. 
The higher points lie along a central axis known as Shickshoek mountains. Some 
of the elevations on this range rise to over 4,000 feet and form the highest land of 
eastern Canada. A good idea of what this high country looks like from one of the 
highest elevations can be got from the panorama made by A. P. Low from the summit of 
mount Al:bert1• The most etriking feature is, probably, the mature character of the 
upland topography. Here and there projections :rise above the general level, but on 
the whole there is a :remarkable accordance of summit levels, and the sky-line is com
paratively even in all directions. The various individual mountains also show this 
1lat-topped character. Mount .Al1bert, composed of serpentine, has a treeless, rock
strewn, flat surface on which Low in 1883 chained a .base 3! miles long for triangula
tion purposes. Tabletop mountain shows a low, rolling topography developed on 
granite. Its surface is an undulating plateau dotted with numerous lakes and with 
a few peaks, some of which are 500 feet above the general summit level Many of the 
other mountains show similar 'broad, 1lat tops. The country is folded, faulted, and 
intruded, and is made up of rocks of varying degrees of hardness and resistance to 
erosion, such as ooft shales a:nd limestones, hard, massive, voJcanic rocks, granite, 
porphyries, serpentine, and metamorphic ·~chists and gneisses. The truncation of a 
folded region of such diverse rocks to form a uniform plane ·like the ·present Bnrface 
ie to be explained only ,by •base-levelling. Gaspe peninsula, therefore, is a region 
which must have been base-levelled and, later, uplifted and dissected. 

The peninsula -contains no rock formations younger than the Palreozoic and the 
age of this erosi.on surfa-ce can, therefore, only be inferred. The valleys (Plate III B) 
afford the best guide to the date of the present cycle. Throughout the peninsula they· 
are in a stage of youth. Slopes are uniformly steep, in many places at the angle of 
repose of the rock debris. SlO}le angles of 35 degrees are common. Vertical cliffa 
are freQut-nt where ·basalt forms the bedrock. A youthful topography, represented by 
these steep-sided valleys, is superimp06ed upon the old age topography of the upland 

1 Geo!. Surv., Can. Rept. of Frog. 1882-83-84, pt. F. 



77n 

.:;urface. The valleys-with the praba1ble exception of c&rtain narrow canyons-are 
clearly preglacial, for many of them contain glacial deposits, but their youthful condi
tion proves that they cannot be older than Pliocene. It i~ to be concluded, therefore, 
that the uplift of the region and cutting of the new valleys dates from Pliocene time. 

The character of the uplift may to some extent be deduced from tbe present 
elevations of the old ·base-levelled surface. The point of greatest elevation is on 
Tabletop mountain whose summit is over 4,300 feet. Some of the other peaks exceed 
4,200 feet, but the average elevation of the flatter part of the mountain is about 3,-600 
feet. Mount .Albert has an elevation of 3,600 feet, mount Logan 3,700, and the other 
liigh mountains of ti.he central belt run from 3,200 to 3,400 feet. The elevation of the 
plateau along the central axis of the peninsula may, therefore, be taken as about 3,400 
:feet, with the granite knobs of Tabletop mountain a& mon11dnocks on the old erosion 
surface. .At the Federal mine, and at Berry n1-0untain, near the junction of Berry 
M-0untain brook with Cascapedia river, the plateau has an elevation of ab-Out 1,900 
feet. On the coast at Perce, mount Ste. Anne has an elevation of 1,2-00 feet. The 
plateau, therefore, has a decided slope to the sea. The uplift at the initiation of one 
of the cycles of erosion must, therefore, have been differential in character, with the 
maximum rise along the central axis of the peninsula. 

The region stand.s high at pre5ent, but that in Pliocene time it must have 'stood 
higher is evident, fur the valley of the St. I,awren'Ce extends 200 foet below sea-level. 
Hence, although there has been upl ift in post-glacial time-as is shown by raised 
beaches-it has not been sufficient to offset the depression that took }>lace during the 
Pleistocene. 

Relief of the Map-area. Mount Lyall, the highest point in the map-area, has an 
elevation of 3,100 feet. Its fl.at top shows a remnant of the old peneplain surface . 
.Another remnant with an elevation of 3,000 feet lies southwest of lake Ste . .Anne. 
Northeast of the lake the country reaches about the same elevation, but shows a 
greater degree of dissection. These higher parts consist of granite and volcanic rocks, 
the hardest rocks of the region. Northwest of lake Ste . .Anne, the plateau country is 
developed in limestone and shale and reaches an elevation of 2,800 feet. The southern 
part of the map-area shows a decided slope southward to where Brandy brook and the 
various branches of Berry Mountain brook join Cascapedia river. The greatest 
difference of relief between adjacent points in the area is 1,700 fee t, between the 
swnmit of mount Lyall and the surface of lake Ste . .Anne .. In the southwestern part 
of the sheet the average difference of elevation be tween the valley bottoms and the high, 
fl.at areas between the streams is about 600 feet. 

Drainage. The map-area lies on the divide between three r iver systems: the Ste. 
Anne, which flows to the St. Lawrence, and the Grand Cascapedia and the Little 
Cascapedia which flow south to Chaleur bay. The area includes· all the headwaters 
of the north branch of Berry Mountain brook. None of the streams is large enough 
for canoes, except the Ste. Anne at highwater. They all are swift. The average fall 
of the part of the Ste. Anne shown on the map-sheet is approximately 50 feet to the 
mile, that of Berry Mountain brook and Brandy brook about 150 feet to the mile, 
and the tributaries of these show a s till steeper gradient. 

Some of the valleys of the western part of the sheet are dry du ring the summer. 
Brandy brook itself was quite dry a short distance above where the trail from the 
Federal mine enters its valley. S.outh of this point, however, there was a good volume 
of water which must have been supplied from underground. 

The valleys have an average diepth of about 00() feet and, as a rule, show steep 
slopes. The characteristic topography is fl.at interfluvial areas with abrupt descents 
to the streams. Valley slopes of 35 degrees are common. 1Steep .cliffs are frequent 
where the bedrock is volcanic. Typical examples are seen along Brandy brook, and 
along the southwest side of lake Ste . .Anne. West of .Ste. Anne river is a very steep , 
rise to the summi't of 'a granite hogback. Small canyons occur locally, as in the 
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limestone in the northwestern part of the map-area, and in the volcanic rocks at the 
Narrows on Berry Moun ta in brook. 

Lake Ste. Anne is a narrow body of water 3} miles long which drains northward 
by Ste. Anne river to the St. Lawrence. It consist~ of three parts separated by 
narrows, caused by side streams which have built deltas out into the lake. The 
narrows betwec:n the north and middle parts of the lake is so shallow that even light 
cnnoes can be got through only with difficulty. The maximum depth in the northern 
expansion is 48 feet; the middle part ha& a rlcpth of 18 feet; the southern expansion, 
where the shores rise steepl_y on either side, has a depth of 113 feet. Low states that 
at one point the lake is over 120 feet deep. 

The present drainage of lake Ste. Anne is physiographically abnormal. The side 
streams which enter the lake, and the part of Ste. Anne river immediately below it, run 
in a general southe.ast-southwest direction, sugges·t.ing that the normal drainage of tlie 
valley occupied by the lake should be southward rather than °t.o the north. Below Ste. 
Anne lake outcrops of basic volcanic rocks border Ste . .Anne river, showing that in 
several places solid bedrock forms the bed of the stream. At one plnce H miles below 
lake Ste . .Anne solid rock can be traced entirel.v acros;; the stream channel, at an 
elevation of only 80 feet below the surface of lake Ste. Anne. The valley occupied by 
the lake-=-which has a depth of 120 feet-could not, therefore, have be€n cut by a. 
stream flowing north along the present course. 

The topographic map explains these abnormnl features. South of lnke Ste. Anne, 
the valley occupied by the lake continues in a direct line to Little Cascapedia river. 
The divide between the lake and the Little Cascapedia is very low- not more than 1-0· 
feet above tihe lal<e--nnd consists of loose material witli no rock outcrops. The· 
Little Cascnpedia, where this valley joins it, is 1:30 feet below the level of lnke Ste. 
Anne, or below the lowest part of the lake bottom. It is, therefore, apparent that lake· 
Ste. Anne was once simply a valley occupied by one of the headwaters of Little 
Cascnpedia river. 

This diversion took place in Pleistocene time and its cause was a darn of ice 
· and glacial debris from a cirque on the west s·ide of the valley south of the present lake. 

Ste. Anne . . The waters of the lake were raised 'by this dam until an outlet was found 
over the divide to one of the tributaries of Ste. Anne ri\1er. This divide was, 
probably, between mount Albert and Tabletop mountnin. Here the Ste. Anne now 
flows through a gorge with vertical wnlls 200 feet high, and at one point drops 60 feet. 
This gorge which in one place is less than 6 feet wide has most. probably been cut since· · 
the diversion by the increased flow northward which the change in the direction of flow 
produced. 

The topogrnphic map (No. 19:36) also shows thnt 1Jhere were minor changes 
accompanying this major drainage change. The stream entering Ste. Anne river 
from the west, 2~ miles below Ste. Anne lake, cuts through a lin~estone canyon which 
has vertical wnlls. This stream drains three other strenms t.hat originnlly flowed 
southwest through a lar!!e valley with fairly mature slopes and now occupied by a very 
insignificant stream. Similarly the stream that. is enst of-and makes a sharp north
west turn to join-thr ~te. Anne, at one time flowed along a course now occupied ·by 
four small lakes northeast of lake Ste. Anne. 

GLACJATI0:'-1 

Coleman1 showed that the high interior of Gaspe was not overridden by the 
Labrndor ice-sheet. There are no glncial deposits above 2,500 feet. The tops of the 
higher mountains (Plate IV A) are rough and irregular in detail with minor irre
gularities and projections which could not haYe withstood a continental glacier; 
moreover, the loose rock debris consists of the same material as the solid bedrock. 
The re.gion, however, was occupied by local glaciers which spread out chiefly to the 
south, north, and northeast. 

l Geo!. Surv., Can., Bull. 34. 
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The map-area shows little sign of extensive glaciation. Over most of it the 
float, or rock debris, can be taken as an indication of the bedrock. The top of mount 
Lyall. and th<" mountain northeast of lake Ste. Anne, and the hogback in the 
northwest corner of the area are all covert"d with loose fragments of the same material 
as the bedrock. There <ll'C, however, a few foreign boulders amonp; the rock debris on 
the hogback wes t of Ste. Anne river, the presence of which is not so readily 
explained. 1'hese may be residual. 

The map-area does, however, show evidence of local glaeiation. Along the west 
side of lake Ste. Anne a large well-developed double cirque forms two big amphi
theatre-like hollows on the flank of mount Lyall. The walls in places are steep cliffs, 
and the top of mount Lyall is a mere knife-edge. Other smaller hollows repre
senting less perfectly developed cirques occupy the valley of lake ,Ste. Anne, 

Large erratics are met here and there as, for exam.pie, porphyry boulders on 
Federal hill, and a huge boulder weig-hing tons (apparently Precambrian quartzite) 
on the old road up the hill. These erratics were certainly transported by ice. 

SL')l"\IAR\' OF PHYS!OGBAPHIC HISTORY 

Part at least of the physiographic history of Gas.pe peninsula from PaJ::eozoic 
t.irne can be inferred even if a complete record must remain unknown. In 'Middle 
Devonian time the country was mountainous, probably rivalling the present Alps 
and Rockies. From then the history of the region has been one of denudation. How 
many cycles of erosion the region has .passed through since the Devonian it is 
impossible to state, but sufficient denudation has taken place to uncover and incise a 
gTanite bathollth. Probably in "Mesozoic and Tertiar,'i' times the region was more 
than once reduced to base-level. Certainly in Tertiary time a veTy perfect peneplain 
e.xisted in the peninsula with a low divide down the central a.xis. At that time the lofty 
rr.ountains of the Devonian were represented only by low mona<lnocks. In Pliocene 
times there was uplift. The streams were rejuvenated and valley cutting began. 
The present elevation of Shickshock mountains, which are to a large exten t mountains 
of denudation produced by the dis~ection of a plateau surface, ]3 due to the Tertiary 
uplift. 

In Pleistocene time the central part of Gaspe was occupied by local glaciers -but 
was apparently not overridden by the continental ice-sheet. The local glaciers moved 
down the valleys, disorganized the drainage to a cert11in extent, nnd produced local 
cirque9. The history since the disappearance of the ice has beeu one of erosion with 
local canyon cutting. Vertical movements in post-Glacial time are recorded by the 
presence of marine beaches. These show that there has h€en a rise along t he north 
shore of the peninsula, but the absence on the Chaleur Bay side of any beach corre
sponding to the very marked Jficmac beach on the north coast points to a recent 
sinking of the southern margin. 

CLIMATE, AGlllCt: L'fl'llE, POPL'LATION A:-10 lNDL'STlHES, FORESTS, WATER-POWERS 

Weather records have been kept at the Federal mine since August., 1918. The 
following table summarizes the more important data. 

Monthl11 M ean Temveratw·e 

Jan. Feb. M.ar. Apl'il May I June .July I Aug. R~pt- . Oct. ! N'ov. D ec. 

1918-. --------I·-- -_-_-_-_ -__ -_-_ -_. -__ -_-_ - - _-_-_ -_ -_-_-__ - --_ .-. - ~~--:- --:1 26 --1-3 

1919. 8 17 22 33 44 59 60 .52 4i :13 I 24 
1920 2.5 :J4 4-5 .)2 57 ()0 48 I 41 ].) 13 
1921. . .. . . . . . .. . . .. . 4 5 20 30 47 51 ().5 53 48 :J7 18 10 

Yen.r 



80 0 

The lowest temperature recorded was -25 degrees, in January, 1919. January, 
19'21, saw a temperature of -21 degrees; February of the same year a temperature of 
-20 degrees. Both the mean and the lowest winter temperatures are higher than on 
the coast at Gaspe, Father Point, Cap-Chat, etc. The highest temperature recorded 
-87 degrees-was in .August, 1920. July 1919 showed a temperature of 83 degrees; 
August, 11118, a temperature of 79 degrees. 

The following table shows the monthly precipitation at the Federal mine, the 
snowfall being reckoned as 10 inches ·of snow to 1 inch of rain. 

Year Jan. Feb. M!Lr. April May June July Aug. Sept. Oct. Nov. Dec. 
----------- - --,_ --------

1918 ..... ' .. ' . . . . . . '' 2·82 5·58 2 · 13 2-28 1 ·8.5 
1919 .. ' ..... .. , 0·29 2-80 3, 10 0·80 HO 3 ·50 I ·88 2·8.5 2 ·24 3. 47 3·38 
1920 .. ' .. " ' ' ' .... . . . . 3·10 2·70 0·72 I · 39 10-.56 6·43 3 ·52 6·01 2·93 5·00 
1921 .. " .. " ... . . . . . '' 3-30 l ·20 5·41 0· 19 I ·25 2 ·20 2·87 1· 14 7·65 4 ·71 3.55 4·05 

The only year for which there is a complete record is 1921, when the total precipi
tation amounted to fil·52 inches. The incomplete record for 1920 shows over 42.36 
inches. Eleven months of rnrn show a precipitation of 25·71 inches. The months 
in which the greatest amount of rain falls seem to be July, August, and September. 
Complete snowfall records are available for only two winters. The winter of 1918-19, 
November to .A·pril, showed a snowfall of 86-3' inches·: the winter of 19-2'0-21, Decem
ber-March, had a snowfall of 122 inches. 

About two acres of the hill on which the Federal minP- buildings are located is 
planted with vegetables. Potatoes grow to a large size, yield abundantly, and are 
of excellent quality. The plateau region -0£ the interior of Gaspe seems to be as wel'l 
adapted for agricultural purposes as the littoral, once the difficulties of communication 
and clearing the land are overcome. 

The population of Gaspe coasi along Chaleur bay is engaged in agriculture, fishing, 
and lumbering. Settlements- both French and English speaking--extend up Casca
pedia valley for 6 miles above Cascapedia station. There are no settlements in the 
interior of the peninsula. 

\Vhen sinking operations were commenced there were no local men with experience 
in that class of work and miners were brought from Nova Scotia. Subsequently, 
however, local labour was employed and a number of men received a training in 
practical mining. 

The country is for the most part well timbered, but tbe higher summits of the 
central axis are bare of trees. Other summits support a dense growth of dwarf spruce 
often not more than 5 feet high but so closely spaced and with their branches so 
intimately interlocked as to render progress most difficult. The top of mount Lyall 
is covered for most of its length with this type. Most of the hogback west of Ste. 
Anne river, and part of the ridge east of Ste. Anne lake, are bare. The valleys and 
lower interfluvial areas are, however, well wooded. The most abundant tree of the 
region is spruce, which includes the white, black, and red varieties. Balsam £r 
ranks next to spruce in importance. Of the <leciduous trees, much the most important 
is white birch which grows to a large size and is particularly abundant on the flat 
tops of the interfluves. In lower Cascapedia valley, maple, cedar, and black birch 
are also found. 

Lumbering and the preparation of pu1pwood form one of the important indus
tries of the peninsula, but in the area under discussion no lumbering operations have 
been carried on except for the purposes of mining development. 

The streams of the area are small. Should waterpower be required for electrical 
smelting or for other purposes, it could be brought from the Grand Cascapedia where 
there is throughout the year a sufficient volume. 
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GENERAL GEOLOGY 

GEOLOGY OF THE PENINSULA 

The following is a generalized summary of the rock succession m Gasp~ 
peninsula: 

>Devxmo--Carborui ferous? 

Middle Devonian 

Lower Devonian 
Silurian 

Ordovician 

Precambrian 

Bonaventure series 
Unconforn1Uy 

Gaspe sandstone 
Unconformity 

Gaspe limestones 
Mo11nt Joli massive 
Black Capes ~ction, etc. 

Uru;onform'>ty 
Quebec group 

Unconformity 
Metamorphosed sediments and igneous 

rocks. 

Palreozolc igneous rocks: acid and basic lava flows; acid and basic sheets and dykes; 
peridotites, largely serpent!nized; deep-seated acid intrusives. 

Precambrio,n Rocks 

The rocks grouped under this i1ead include a series of highly metamorphosed 
sediments and eruptives. They consist of hornblende and chlorite schists, chloritic 
slates, grey gneisses often garnetiferous, mica schists, grey quartzites, impure lim.~
stone locally interstratified with bands of serpentine, altered limestone-conglomerate, 
massive chloritic rocks, and epidote-bearing rocks consisting chiefly of quartz and 
epidote. The age of this series of rocks is not definitely known to be Precambrian, 
but they are so much more highly metamorphosed than even the oldest of the Palreo-
zoic rocks that it is highly probable that they are pre-Palreozoic. 

Quebec Group 

The rocks included under the term Quebec group are considered to range in age 
from Cambrian to late Ordovician. They consist of red, green, and grey shales, 
black grapto1itic shales, grey and green sandstones, grey limestone and limestono
conglomerate. These rocks form a broad band along the St. Lawrence River side of 
Gaspe peninsula. .Another area occurs m the southeast coast in the vicinity of cape 
Macquereau and Grand Pabos. They were folded locally and suffered erosion before 
the deposition of the Gaspe limestones. 

Silurian 

Just how much Silurian is exposed in Gaspe is one of the unsettled problem~ 
in connexion with the geology of the peninsula. Considerable areas of the interior 
have been mapped as Silurian, but, as will be shown later, it is probable that most 

'of these are really Lower Devonian. :Jndoubted Silurian rocks, however, do occu-c. 
At Perce, the Mount Joli massif is Silurian. At Black Capes, also, there is a section 
showing a thickness of over 7,000 feet of Silurian rocks, the thickest Silurian section 
in .America. The lower strata of this section contain abundant Niagara fossils; the 
upper part shows evidence of having been deposited-partly at least-under sub
aerial conditions, and i~ probably of delta origin. 

Gaspe Limestones 

The Gaspe limestones of Logan were classed by him as Silurian. Later work, 
however, has shown them to be Lower Devonian. Clark divides them into three di.vi-

40892-6 
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sions based on lithological and fauna] characteristics. The lowest is the St. Alban 
beds ..:;onsisting of calcareous shaleE; conforma bly above these are the Bon A.mi beds 
consisting of magnesian limestones and containing but few fossils. The upper 
member, also conformable to the rest. is the Gnrnd Greve limestone; it contains an 
abundant fossil fauna of Helderberg-Ori~kr.ny types. Logan estimated the thickness 
of these rocks at 2,000 feet, of which the Grand Greve beds include 600 feet. 

Ga.spe 8andslone 

The Gaspe sandstone covers wide areas of the interior. In fact the areas coloured 
as Devonian on areal maps of the peninsula really mean this series, and the areas 
coloured Silurian are largely at least Lower Devonian. The series was stated by Logan 
to have a thickness of 7,036 feet. It is very homogeneous, consisting of grey, drab, 
and reddish sandstones with some shaly and conglomexatic beds. Some of the lowe1· 
beds contain a marine fauna of apparent Hamilton a.ge. Certain horizons contain 
great numbers of fossil plants, chiefly Psilophyton species. Near the middle of the 
section there is a bed of coal from 1 to 3 inches in thickness. The Gaspe sandston&i 
are folded up with the Gaspe limestones on the coast. There is apparently, however, 
a slight angular unconformity between the two series. The fact that in the interior 
of the peninsul·a the sandstone series· is as a rule less deformed than the limeotones, 
suggests a period of movement between the deposition of the two series. Flows and 
intrusions of igneous rocks are associa1ed wit.h the sandstones. 

Bon1i,1·pn/11rc Series 

Bordering Chaleur bay an horizont.il.IJy-Jying formation known as the Bonaventure 
series rests unconformably on the older Palmozoic rocks. It is coarsely oonglomeratic 
and its deep red colour makes it a very oons1:-ic:uous feature of the Gaspe coast. Mount 
Ste . .Anne at Perce and Bonaventure island are com.posed of this formation. It con
tains numerous fossiliferous boulders of Gaspc limestones, but its matrix has not been 
found to contain any fossils from whic:h the age of t.he series may be definitely deter
mined. It is certainly later than the period of Devonian deformation, and has been 
classed by some authors as Upper Devonian, by others as Lower Carboniferous. The 
series has a thickness of at least 1,200 feet. 

J gncous Roclcs 

Flows and dykes of basic composition are numerous in the Gaspe sandstone series. 
In the interior of the peninsula there are also acid flows, sheets, an<l dykes, deep-seated 
acid intrusives represented by dykes and stocks of syenite, and the granite batholith 
of Tabletop mountain. Three areas of serpentine, also, occur. The largel3t is the 
Mount Albert mass, which is- 12 miles long and has a greatest width of ·~ miles. A 
second, forming South mountain, lies about 12 miles west of mount Albert. It has 
a length in an east and west direction of J'lbont 2} miles and a width of i mile. A. 
third and smaller area is found on Dartmouth river. These roc:kt; are apparently 
intrusive into the sedimentary roe-ks of the region and hence are post-Lower Devonian 
in age. 

GEOLOGY OF TFlE MAP-AREA 

The consolidated rocks of the map-area consist of seqiments, volcanics, and 
intrusive rocks of both hypabyssa] and deep-se11ted varieties. The :following is the 
succession: 

Porphyry, granite, syenite 
Intrusive contact 

Gaspe sandston" 
Basic and acid volcanics · 
Shales and llm.est-ones 
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Shales 

The cldffit rocks in the vicinity of the Federa1 mine are S€diments, which con
~ist largely of shales e.xp06ed in s-everal of the stream beds, in cuttings for the mine 
roads, in prospect pits, and, best of al l, in the underground workings. The shales 
vary frnm grey ond greenish to black; weathered fragments are commonly light 
grey. They frequent1y show a distinct colour banding, each band differently tinted. 
The beds are mostly thin, varying from a fraction to an inch to over 6 inches. Small 
amounts of sandy material m·e interbanded with the argillaceous beds. L imestone 
beds and cn1careous shale horizone are numerous. In places the limest.one associated 
with the shale;; is- black and contains abundant crinoid stems. Near the mine the 
strike of the sediments varies considerably but has a general ellst :ind west dir~tion, 
with a dip to the south of from 3·0 to 70 degrees. The sha1CB have been bro1rnu up 
by em·th movements. In places breccias com.posed of angular fragments of all sizes 
and shapes are formed; in other places the beds are finely jointed and, locally, even 
a cleavage is developed acroos the bedding planes. 

Limestones 

Ae already mentioned lime:>t(lne is foun<l interbedded with the shales at. the 
Federal mine. This variety is massive, dark grey to ·black, and weat.bers brownish. 
From the hill on <which the rniine bunk-houi>e Js built the fol1Jowing fossils were col
lEK'.ted: 

Crinoid stems 
Ccelospira con.cava 
Mc,.istella cf. ch,rn1plani 
Leptostro111ila blainvi!H 

From a boulder in the brook at the foot of the hill Fenestella and crinoid stems 
wert collected. 

The sediment-s in the northern part of the map-area are dominan tly l imestones, 
and are well exposed on nearly aJl t1e streams. In places vertic;1] cliffs 50 to 100 
feet high are to be seen. The ro<-k consists of grey limootone, thin to thick bedded, 
and locally fossiliferons. 

An outcrop we;t of the Ste. Anne trail supplied the following fossi ls: 
Atrypa retlcularis 
Spirifer mi•rchisoni 

gaspensis 
arenosus 

Orthothetes { Schuchertella) bccraf ten~ is 
Actinopteria sp. 
Lentaculites el.ongatu.s 
Phaoops logani 

Kindle reports that this fauna represents an early Devonian horizon. Probably 
all the forms collected are from the B on Ami and the Grand Greve limestones, sub" 
divisions of Logan's Gaspe Limestone series. 

Limestone out.crops on the streams that join Ste. Anne river from the southeast 
below lake Ste. Anne. The be<ls average 2 or 3 inches in thickness. There is only 
n little shale but a great deal of sandy rock, and at one place sandstone is abun<lant)y 
inter bedded with the 1 imeetone. A frngmen ta] rock, also, of apparent.Jy pyroc]astic 
origin, was found at a poi nt about 3,00-0 feet east of the Ste. Anne. 

Gaspe Sandstone 

The southwestern part of the map-sheet is covered .by a ~greywacke formation 
. which is equivalent to what on the coast h as been termed .. the aa:spe sand~tone. J11 
this area it rests on a thick mass of basi~ ~-0lcanic ·rock.6'. ·which will ·0e described 

. e'UbsequentJy. The series is coarse, in pla~es conglomeratic. It t>~ries from greon 
10892-6~ . . . ' .• . . . . ... 
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and drab to reddish. It apparently consists partly at least of weathered volcanic 
material. It iR coarsely bedded and locally crossbedded. Some of the finer layers 
show ripple-marking. A few fossi ls collected from the area proved to be bracbio
pods and lamellibranchs. The lower horizooo of this series on York river contain 
an abundant fauna which has been described by Clark. Kindle, reporting on the 
writer's ~ollection, says the fossils represent a Hamilton horizon but include a few 
Oriskany for·ms which are apparently survivals of an earJ.y Devonian eea and came 
from another region. In an outcrop on the ·Federal mine road, 2'~ miles south of 
the mine, some fossil plant remains were collected on which W. A. Bell reports, 
"The plant material is preserved poorly as flattened carbonized residues, and 
imprints of dichotomously branching stems. They clearly are referable' to the 
Devonian group of Psilophyton Dawson. The stems are smooth or irregularly 
furrowed, but there are imprints that are definitely cos-tate. No spinous appendages 
are present as in P. princeps var. ornatum Dawson, and the resemblances to the 
stems from Campbellton, N.B., figured by W.hite, are quite close. The latter were 
included by Dawson in hi-s Psilophyton princeps. On the other hand the present 
stems may be identical with Psilophyton robustius Dawson, the poor preservation 
and the absence of fructii3.cations prohibiting fur ther oomparisonB!' 

The beds along the mine road lie horizontally in striking contrast to the folded, 
faulted, and breciated shales and limestones at the mine. In one of the stream!! 
entering Brandy .brook there are also outcrops of arkose which lies flat. Here, more
over, are beds containing shale pebbles up to an inch in diameter, mostly rounded 
1md flat and apparently of the same character as the shales found in place at the 
Federal mine. There a,ppears to be no doubt, therefore, that the Gaspe sandstone 
of the map-area was deposited later than much at least of the deformation which 
disturbed the rock.<! of tlhe region, and that .there was alBO a period of erosion as well 
as deformation 1between the deposition of the shales and limestones and deposition 
of the elastic rocks. The intimate association of the fragmental 'beds with the flows 
and dykes of •basic rodks shows also that the period in which they were laid down 
was also one of igneous activity. 

As to the origin of the Gas.pe sandstone, its invertebrate fossils are marine 
forms, but are limited to a few :horizons and are almnd'3.n t on.ly in certain 1beds 
towards the base of the series. Plant remains are found throughout a ·much wider 
11tratigraphic rangs and the forms are Psilophyton, which are now known to be 
terrestrial plants. The series, therefore, was, apparently, deposited largely under 
terrestrial rather than under marine conditioru;. The character of tl1e sediments leads 
to the same conclusion. The seri~ is dominantly elastic. T·he beds consist of sand

stone which is coonmonJy f!rkosic and often conglomeratic. One .bed of conglomerate 
described by Logan has a thicloiess of 156 feet. There are only subordinate amounts 
of shale and no limestone. The series is probably over 5,000 feet, a fact which in 
conjunction with the wide areal extent of the series points to a continental origin. 
The form11tion is .crossbedded and ripple-marked. Its reddish colour sugg·ests deposi
tion under conditions in which oxidation kept :pace with accumulation, i.e. sulbaerial 
rather than marine. It jg prdba.ble, therefore, that the series was deposited as deltas 
and along river :flood-plains rather than along a coast or in arms of a sea. At times 
marine floods may have extended up the valleys. 

Part of tbig elastic material wag undouibtedly derived from local vokianic rMka; 
its lithological character and great thickness, however, suggest that mu-ch of it waB 
derived from some granitic terrane which was undergoing erosion. The pre
Devonian rocks of Gaspe, including even the Precambrian varieties, are not &uch as 
would give an arkosic type of sediment. The granite 'batholith of the interior of the 
peninsula or that of New BruruJWick has not as yet been unroofed. It seems necessary 
to conclude, therefore, that mu.ch of the material from which the series was built up 
was derived from ,the Precambrian granite country north of the St. !Lawrence. If 
this conclusion !be correct, it fo1lows that in pre-Gaspe tinre the drainage across the 
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Gaspe region must have been in a genernl south or southeast direction. A detailed 
mapping of the area throughout the entire 'Peninsula with fuller information as to 
lithology and thickness-es might perhaps determine whether this theory of deposition 
along north and south Jines is correct. 

Basic, Volcanics 

Basic volcanic: rocks cover about 6{) per cent of the map-area. They overlie the 
shales and limestones and are in turn overlain by the Gaspe sandstone of the south
western part of the sheet. Good exposures of these rocks are numerous. They out
crop along the new mine road and the old ro-ad along Beny M-0untain brook. At 
what is known as the Narrows, Berry Mountain brook flows through a narrow gorge 
of these rocks and almost vertical cliffs border Brandy brook at one point. At several 
places low cliffs border Ste. Anne river. These rocks are the hardest of the region 
and almost all the abrupt slopes, except a few limestone cliffs, are formed of them. 
The ridge southwest of lake Ste. Anne, whose summit can just be seen from the 
Federal mine, consists entirely of these basic rocks. 

The rocks present considerable variations. Some are dense and black; other.~ 
are distinctly porphyritic with laths of feldspar in a dense matrix. Amygdaloidal 
varieties are seen in a number of localities. Good exposures of this type are to be 
found on the old mine road and in the Narrows of Berry Mountain brook. Some 
of the amygdaloidal varieties are also porphyritic. On the graded road about 2 mile8 
south of the Federal mine, a dense black amygdaloidal lava contains numerous 
phenocrysts of white p]agioclase. Many of the amygdules which consist largely of 
caJcite have a greenish border composed of the chlorite, delessite. They are 13ommonly 
flattened oval masses and some of them reach a length of over one inch. Some of 
the smaller amygdules are completely filled with delessite. Quartz also serves as an 
amygdu]e :filling, but in minor amounts. One amygdule 2 inches in diameter· was 
found lined with agate layers and with the interior filled with quartz crystals pointing 
towards the centre. At one place near the mine road a large erratic composed oi 
basic rMk shows good ellipsoidal structure. No similar structure was seen in place, 
although the rock is evidently part of this same series and of local origin. Some of 
the flow rocks weather reddish-brown. 

Thin sections of the basic rocks show a considerable range of types. The steep 
slopes opposite the Federal mine consist of a dark, dense rock with small phenocrysts 
of feldspar. Some of these plagioclase phenocrysts are clear; others contain a great 
amount of iron ore inclusions. The main mass of the rock consists of augi te crystals 
penetrated in all directions by laths of labradorite. A little olivine is present, partly 
altered to serpentine. Considerable amounts of chlorite are also present; some of it 
is dark green with sharp outlines and is apparently primary. Iron ore is present in 
considerable amounts. It is largely magnetite but a little hematite is also seen. This 
is the only sec6on studied in which olivine was found to be present. A number of 
other sections show a typical ophitic texture with no phenocrysts present and with 
almost all the augite altered to a pale green chlorite. A section from the black volcanic 
rock at the Nanows shows a similar type, but in addition some smal1 shreds of reddisL
brown biotite. 

The basic rocks are locally mineralized. In the amygdaloida1 variety at tbe 
narrows of Berry Mountain brook cubes of galena are found in places in the calcit~ 
amygdules. At another place on the mine ro~d small veins of calcite containing 
galena were found in basic flow rocks. 

Acid Volctrnics 

Acid volcanic rocks occur at a number of places in the map-area. In :places they 
are associ-ated with basic flows and are undoubtedly part of the same period of 
volcanic activity. In most places it was not found possible to separate the two type~. 
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owing to lack of exposures and to local re~emblances of ty.pes. For example, certain 
deuse black rocks on close examination are found to have phenocrysts of quartz and 
uuder the microscope are found to be quartz-porphyries. One 11rea, however, of a 
reddish acid volcanic on the top of mount Lyall is so sharply marked off from the 
underlying basic volcanics that it was mapped separately. On the lower slopes of 
the same mountain thin flows of grey volcanic rock were found aS&Ociated with the 
basic rocks 1but in eX'posures too sma.Jl to rbe represented on the map. 

The acid volcanic on the summit of mount Lyall is a dense yellow to reddish rock 
containing small phenocrysts of quartz and pink feldspar and is to .be classed as a 
rl1yolite. In places it shows good sheet jointing. In thin section the phenocrysts are 
t-leen to consist of C)uartz and orthoclasc. Some of the quartz crystals show sharp 
crystal outlines, others show corroded borders. The feldspar phenocrysta are com
monly long, ta!bular crystals of or thoclase. The groundmass in some ilections is a 
brownish gla~i>, in others it is cryptocrystalline. 

The reddish rhyolite that forms the summit of mount Lyall is underlaid •by dark
<>oloured valcanics, associated with which are some acid flow rocks. These acid rocka 
outcrop at ·an elevation of 2,100 feet int.he becl.s of streams which flow down the cirque 
of mount Lyi.11. In hand specimen the rock is light grey to .pinki.sh. In places it 
shows banded lines of flow. Other specimen;; contll.in small, round or irregularly
shaped, masses of chalcedony. Sti·M other~ cont,1in vugs filled with agates. In the 
shallow bay immediately southwest of the second narrows on J.ake Ste. Anne many 
.agate-filled vu.gs were collected, some of them over 4 inches in diameter. 

In thin section the groundmass of this variety is seen to be cryptocrystalline, and 
proba·bly represents a devitrified gilass. Chakedony is abundantly J>reoent as brownish 
radiating fi•bres. Small agate-filled cavities are also to 1be seen in the section. One 
()f these extends across the section as a long', narrow vein. Small amounts of iron ore 
r,re also presen t. The rock is an acid flow whiPb has been acted upon by siliceou:; 
solutions. 

Acid Hypabyssal Rocks 

Porphyritic rocks of many varieties are found throughout the map-area. ~fony 
of them occur ai> dykes; others of greater size are a-pparenbly si•lls or stocks. In most 
<!ases there are not enough outcrops to determine the exact ·boundaries of these masses 
or their exact relationship to the intruded rocks. 1Some of them approach in appeiu
nnce the rock which forms the summit of mount Lyall and which has been described as 
an extruilive. They are apparently of the same general composition as this rock and 
of similar composition also to some of the deep-sea ted acid rocks whi-ch will be 
described later. They were intruded near the earth's surface, in some places fo-Howing, 
in other places cutting across, the s tructural planes of the .intruded rocks. 

·One of t.he largest areas forms a hill over 2,300 feet high, about H miles north of 
the Federal mine. The rock is a dense reddish variety showing phenocrysts of quartz 
and feldspar. In thin section some of the quartz phenocrysts show crystal outlines, 
others slightly corroded borders. The feldspar is orthoCJlase. Pale green hornblende, 
secondary ·after either hornblende or ·biotite, is present and also some iron ore. The 
groundmass of the rock is microcrystalliue consisting of quartz and orthoclase. 
Numerous dykes throughout the area show similar fea tures. In some the phenocrysts 
visible to the naked eye consist entirely of pink orthoclase. 

Basic Hypabyssal Rocks 

As already mentioned, many of the basic rocks show a distinct porphyritic texture. 
In many cases these types are known to be extrusives because of their amygdaloidal 
structure and field relationships: some may be hypabyssal intrusives. :Many of the 
sections studied show a coarse ()phitic texture characteristic of diabase. Diabase 
dykes that cut the Devonian and older rocks are known in many places throughout 
Gaspe peninsula and some of the ·basic rocks have, probably, intrusive relationships 
to the older rocks. 
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Pluionic Rocks: Granite 

The northeastern part of the map-area is underlain by the southweste~n part of 
a granite batholith which forms Tabletop mountain. This batholith, as outlined on 
the older geological maps of the peninsula, has a length in a north and south direction 
of 17 miles and an average width of 4 miles. It forms the highest land of Gaspe 
peninsula and is rather striking in the fa~t that its longer axis cuts directly across 
the structure of the sedimentary rocks. 

The part of the batbolith contained in the map-area is intrusive towards the 
limestone and the volcanic rocks. The rock is even grained, but locally shows a 
tendency to porphyritic tcxtur.e. It var ic:; fr0rn grey to reddish and becomes progres
sively coarser-grained us one progresses from the contact with the intruded rocks 
towards the interior of the int.rusive. 

A good exposure of the contact phase of the granite is eirposed on Ste. Anne 
river just below where t11c river trnil cro~.~es to the east aide of the stream. The rock 
is dense and massive, and light grey, resembling lime-stone in appearance, but holding 
small cry~tals of feldspar. Jn thin secti0n the rock is seen to be distinctly iPOrphyritic. 
The phenocryst& consist chieOy of orthoclase, but some oligoclase is also present. Some 
of the orthoclnses show sharp crystal boundaries, and Carlsbad twinning is present in 
many. The feldspars are all partly altered. One large phenocryst of quartz with 
conoded borders is present in the section. Some pale green chlorite represents the 
original ferromagnesian mineral, probably hornblende. The section also shows small 
irregular masses of carbonate which may represent incompletely digested fragments 
of the intrnded rock. The groun-drnass of the rock is microcr.YStalline and consists 
.of quartz and orthoclase. Small amounts of iron ore are present. 

The hogback west of Ste. Anne river in the northern part of the map-area shows 
a slightly coarser-grained phase of the same rock. In places it is .greyish, in places 
distinctly pink. Small individual crystals and cleavage surfaces of feldspar, minor 
amounts of quartz, and small dark specks representing the ferromagnesian consti
tuents can be distinguished in band-£pecimens. In thin section the rook .is seen to. 
consist of feldspar and quartz crystals in a ma tr ix composed of smaller crystals of 
the same minerals. The feldspars, which are all more or less altered, consist domi
nantly of orthoclase but with R little acid p\agioclase. Quartz, though fairly 
abundant as large crystals of irregular outline and as smaller fragments in the matrix, 
is much less common than the fold~par . The ferroma.,,n-nesian constituent is horn
blende, which is largely altered to c:hlor ite. ~he rock is on the border-line between. 
granite and syenite. 

On the ridge northeaot of lake Ste. _\.nne the intrusive shows a gradual coarsen
ing of grain from the contact with the limestone onrl volcanic.:. towards the interior 
of the mass. Away from the contact it has a typical granitic texture. The moot 
abundant mineral is feldspar, comprising orthoc:lase and albite in about equal 
.t1mounts. Graphic iutergrowths of orthcdase and quartz are also abundant. Qunrtz 
jc; present, but is muc:h lm> abundant than the feldspa r. Hornblende, also, larg·ely 
.altered to chlorite, is present. Iron is an accessory constituent. Tbe texture is 
fairly even grained and typically granitic. 

This batholith appears to ·have produced but little contact metamorphic effects. 
N-0 actual contacts between the intruded and the intrusive rocks were observed, but 
the intruded rncko near the granite int rusions '.iave not been greatly altered. 

Syeni!,3 

Syenite intrusion.> occur at a number of ) bees in the neighbourhood of tbe 
stuked clai-ms. Most of them are linear bodies or dykes; others are of the nature of 
small st~ks cutting the shales and limei;rnne.;. 

In hand specimen the rock is as a rule reddis·h, due to the presence of ortho
dose feldspar. It is fairly coarse griiin~d; indi'!idual feld.sp:n cry1Hals reach a length 
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of over half an inch. At one place in the dyke immediate]y northwest of the Federal 
mine, ·Carlsbad twiru; of orthoclase, half an inch in length, can be picked out of the 
weathered rock. Many of the feldspar crystals are long and lath-shaped. There is 
no ·quartz in the sections studied, but considerable quantities of dark ferromagnesian 
minerals are present. 

All the secti-0ns of the;:;e rocks pro11ed t-0 be badly altered. The freshest was 
from a specimen collected from the small stock about haH a mile southwest of the 
Federal mine. This is a coarse-grained rock with granitic texture. The .:feldspar is 
largely orthoc1ase. !Some striated feldspar of t.he composition of o1i.goclase is also 
fairly abundant. The hornblende is almost all altered to pale green chlorite. One 
crystal of colourless augite is also present in the 6cction. Both magnetite and pyrite 
are a bu odant ee accessory minerals. 

Serpentine 

To the north of the map-area lies a large mass of serpentine through which the 
south branch of Ste. Anne river has cut a channel. .A. reconnaissance trip was mad~ 
to the summit of mount Albert to see this belt of rocks. On the summit the rock 
is Joca]Jy banded, but elsewhere it is massive. It weathers to a buff colour, and the 
weathered surfaces in .Places show a coarse mesh structure. FrE>£hly-broken surfaces 
are dark green to almost black, and masses of green olivine can commonly be seen. 
In places the rock has a coarse fibrous structure due to the presence of picrolite. A 
little chromite is associated with it, but, so far as has been observed, only in sma11, 
wide]:v-scattered pockets. 

Sections of specimens collected at elevations of 2,450 feet, 2,700 feet, and 3,200 
feet were studied. The first two consist almost entirely of serpentine which has 
resulted from the alteration of olivine. Only very small amounts of the olivine have 
escaped serpentinization. A little chromite is present. The section of the specimen 
from the top of mount Albert shows in addition to the serpentinized olivine con
siderable quantities of a pale orthorhombic pyroxene, which is probably enstatite. The 
enstatite is altered along irregular fractures to bastite. This rock corresponds to the 
harzburgite of Rosenbusch. 

Summary of the Igneous Roclcs 

The igneous rocks of the area are younger than the shales and limestones and 
hence are post-Lower Devonian. The Gaspe sandstone was laid down in a period 
of igneous activity. In the area mapped the sandstone 011erlies thick flows of basic 
eruptives. In other p1aces it is intruded by dykes of diabase and porphyry. It h 
probab1e, therefore, that roost of the igneous rocks be1ong to the Middle Devonian, 
a period in which both acid and basic rocks were intruded, some at depth, others near 
the surface, and still others were poured out of craters and fissures and were distributed 
over the country. Whether all the rocks from the granite to the periodotites were 
derived from a common parent magma is not known. 

STRUCTURE 

daspe peninsula is a region of typical Appalachian structure, the rocks being 
thrown into folds and broken by both normal and thrust faults. The structural trenJ 
is mainly east and west forming a broad c1Jrve whieh roughly parallels the north 
shore of the peninsula. 

The cross-sections on the map of Lemieux township (No. 1935) show the structure 
of the area. The Gaspe sandstone anrl the volcanic rocks have been but little 
disturbed. The Lower Devonian shales 11nd l1mest<Jnes have, however, been fo1derl 
and faulted. In the noTthern part of the area these rocks form a syncline whose axis 
trends in a general north and south direction. Intrusion of the Tabletop batholitl1 
is obviously responsible for this local structure being different from the regional 
structure of the peninsula. 
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ECONOMIC GEOLOGY 

LEAD-ZINO 

Crown-granted mineral claims of the area (Map 1935) are held by two companies, 
the Federal Zinc and Lead Company and the North America Mining Company. 
Almost a11 tbe exploration and development work bas been carried out by the former 
.company. The president of the Federal company is Mr. T. 0. Lya1l; the vice-pres1-
dent and general manager is Mr. J. C. Beidelman; the company's headquarters are 
at 285 Beaver Hall Hill, Montreal. 

Character of the Deposits. The depo€1i ts are in. Devonian shales an<l 1imestones 
intruded by porphyry and syenite. The sediments are folded, faulted, jointed, and 
brecciated. There has also been movement after the period of mineralization. 

The country is covered by a heavy overburden and in consequence outcrops are 
few. The presence of ore is usually detected by finding pieces of galena in the :float. 
These sometimes form large rounded masses, weathered brownish; as a rule they 
have not travelled far, and by trenching uphill from such float, vein outcrops can 
usually be uncovered. In other cases actual outcrops of veins are e:xposed. Most of 
these outcrops consist of chambered quartz from which the zinc blende, and often 
also the galena, has been leached. The quartz is white or perhaps stained brownish; 
the amethystine variety, common underground, is usually bleached white in tho 
surface exposures. 

In the form the deposits are veins, and like most veins they pinch and swe]]. In 
some places they show sharp contacts with the enclosing rock, in other places there 
is a brecciated zone in which there is a more or less gradual transition from massive 
vein material to barren country rock. In places the latter type becomes a stockworks. 
Horses of country rock of various sizes and shapes are found in the veins and have 
sharply-defined borders and angles, showing that the solution which deposited the 
vein material did not affect the shales. 

The dip of the veins is for the most part over 70 degrees. The larger veins run 
in a general northeast direction, cutting across the strike of the sediments. They 
apparently follow fault and breooiati-0n planes, with mineral1ization to a lesser extent 
along joint planes. In addition there has been movement later than the mineraliza
tion. One fault parallels the west wall of the Federal vein, and 180 feet north of 
the north crosscut, the same vein is cut off on the 100-foot level by another fault. 

Mineralogy of Deposits. The minerals of the veins are spba]erite and galena 
in a gangue of quartz and carbonate. Pyrite, marcasite, and chalcopyrite are present 
in very minor amounts. The sphalerit.e is for the most part light yellow, varying 
locally, however, to a reddish brown, and is almost free from iron. It compares 
favourably with the best Missouri blende. 

An analysis (made by J. T. Donald and Company, Montreal, for the Federal 
Zinc and Lead Company) of a sample of ore gave the following results: 

Insoluble and silica.. . . 
Iron oxide . . . . . .... . 
Alumina .. 
Sulphur. , .. 
Zinc ... . 
Lead ... . 

irne .. . . 
~nesia .. 

(, .,.,ium . .. . 

Per cent 
0·35 
0·82 
0·10 

32 46 
66 · 0 0 

Traces 
. None detected 
. None det.ccted 

. . None detected 

In the . .,.rface exposures and to a certain extent in the upper parts of the veins 
the sphalerite has been leached out by surface waters, but the leaching has affected 
on]y slightly the amount of zinc blende originally present. Some of the surface 
specimens have a white coating which consists of an intimate mi:xture of zinc silicate 
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or calamine, zinc carbonate or smithsonite, and zinc h,ydrated oarbonat€ or hydro
zinci te. .A. soft, white kaolin mineral is also found on the 100-foot level, and even 
on the 250-foot level, but only in small amounts. 

On the 250-foot level a greenish-yellow mineral is associated with the zinc ore 
both in the veins and in the breccia. This mineral was found to be an hydrated 
silicate of aluminum carrying a smaller quantity of magnesium. The ratios of silica 
to aluminum and magnesium are as follows: for 12 Si there are 8 A.I and 1 Mg; 
the water ratio was not determined. The mineral when examined under the micro
scope was seen to consist of low birefringent :fibres. The mean index of refraction 
is 1·566. It does not possess physical and chemical characters sufficiently well defined 
to place it in the mineralogical nomenclature. It is certainly a mineral of the 
kaolinite group carrying in addition a small quantity of magnesia. 

The galena is less abundant than the sphaleritc, but there are places where it 
occurs in large masses. Being less soluble than the sphalerite, it persists in the upper 
parts of the vein; and in some of the outcrops it occurs in the quartz, often with a 
reddish brown coating of iron o:ii:lde. The c1eavage surfaces range from minute areas 
to surfaces over 2 inches across. In one vug lined with small crystals of dolomite 
an excellent galena crystal showing cube faces truncated by octahedron corners was 
found. Some of the larger masses of galena show strain effects, produced by move
ment after the period.; of mineralization. 

The chief gangue mineral is quartz, both white and amethystine. In places the 
quartz is definitely banded, and frequently there is good comb structure. At one 
place in the Federal vein there are six of the parallel fillings which show that at 
least six times the vein was closed and reopened along the wall. The banded veins 
which show this comb structure in the centre almost always consist of the 
amethystine quartz. In some places the central bands consist of amethystine quartz, 
and the outer part of white quartz. Dolomite occurs as minor gangue mineral and 
a light yellow carbonate of the compos.ition of ankerite is also fairly abundant. On 
the 25'0-foot Ievel are numerous small stringers of light pink calcite. Most of these 
are less than an inch in 1vidth and as a rule cross the bedding of the shah~s at steep 
angle6. 

A study of some polished sections of the ore brought out some facts with regard 
to its paragenesis. .A. specimen composed largely of <lurk sphalerite was found to 
contain the iron sulphides, pyrite and marcasitc, of which marcasi te was the younger. 
The latest sulphide introduced was galena which occurs as veins traversing tbe other 
sulphides; its deposition was probably in the nature of a replacement. Though 
essentially belonging to one period of mineralization, there seems to have been a 
certain order of deposition among the vein minerals, bnt, undoubtedly, the periods 
of deposition of all the minerals overlapped. The first period was largely occupied 
by the deposition of quartz. Then followed iron and zinc sulphides of which mar
~asi te was the latest. Later still came solutions which de.posited lead, and, last of all, 
quartz and carbonate. 

Origin of the Deposits. The deposits are believed to be genetically related to 
the deep-seated intrusive rocks of the area. Siliceous sulphide-bearing solutions from 
the magma in the later stages of its crystallization probably travelled along lines oi 
fractme for considerable distances from their source and deposited their sulphide 
and silica con tent along these fracture planes and in brecciated zones. The shales 
were the most influential iu causing precipitation from solution. Earth movement 
continued during this period of mineralization. The veins were repeatedly reopened 
and even after vein deposition ceased, further faulting took place. 

Development. Sixteen veioo have ibeen exposed .by surface workings. Only the 
mu in ones have 'been shown on the map of the region around the mine (Plate IV B). 
All of these show ore where they have been opened. The main vein, and the best 
developed, is the Federal or No. 1. It has a known length of approximately 600 foot 
an<l an average width of 8 feet. In places it is consideraibly wider than this and .in 
addition is bordered locally by mineraliaed 'breccia. Several other veins intersect it. 
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With more development it may be found tha,i other veins compare favourably in size 
and C]Uality with the Federal. Two of these possibilities require mention. The £rst 
is the MclGnlay, or No. Hi, which forms a large, alirupt outcrop on Federal hill 900 
feet southwest of No. 1 shaft. This is a large Vlin whose length has not as yet 1been 
determined ·by trenching, but which is e:">.--posed in the road to the east of the main 
outcrop. It has a width of 60 feet which includes, however, a horse of country rock. 
The vein contains high-grade ore and is bordered on the north by .breccia. The other 
possi·bility is No. 14, or the Bois. It bas been traced by trenches and sunk on for 64 
feet. The vein has a ma.ximum width of 18 feet and shows the usual mineralization, 
with the local additi on, however, of m'ore chakopyrite than is present in the Federnl 
vein. 

Most of the exploration has been carried out from No. 1 shaft on the Federal vein. 
This was originaJly sunk 100 feet on an incline following the vein, but lat er, a vertical 
shaft wn~ sunk .from the surface to a depth of 257 feet. The amount of horizontal 
workings from this shaft is as follows (See also Figure 7): 

Drifti~•o-

North drift (l 00-fL level).. . . . . . . .. . . . . 
Drift from No. 1 west crosscut north (100-\l. lev e l ) .. . . 
South drift (No. 1 level) ... .. .... . 
Drift around Federal sbaft ( l 00-ft. level).. . . . . . . . . 

C:ro ssc11ttino-

Feet 
657 ·3 
~ 1 ·2 

3GO· S 
73·8 

l,126·1 

No. l west u os9C.ut north (l 00-ft. le vel) . . . . . . . . . . 18 0·{ 
No. 2 north . . . . . . . . . . 1 64·0 
No. 1 east north . . . . . . . . . . 30·9 
No. 1 west south . . . . . . . . . . 48 ·0 
Ad it l 00-foot level.. . . .. . . . . . . .. . . 126·8 
Adit 250-foot level.. .. .. .. .. .. . . . . . . . . . . .. .. .. 1 04 ·0 
West crosscut 250-foot level ..... .. ....... . , . . . . . . . . 1 6fi ·O 
East crossc ut 250-foot level. . . . . . . . . . . . . . . . . . . . 61 ·0 

880·1 

The Gilker or No. 2 shaft has ibeen sunk to a <lepth of 18 feet, and the Bois or 
No. 3 s.haft to a depth of 64 feet. 

The rock at the portal of the 100-foot level consi;;.f.8 of shales, in ·beds of from 2 
to 4 inches thick striking north 75 dogreeS' west nnd dipping 55 degrees southwest. 
The rock is finely jointed and traversed by small quartz stringers along the jointing 
and bedding planes. About 75 feet from the porta1 a breccia zone 12 feet wide 
contains a network of stringers with some Dlasses of yellow zinc blende. From .this 
point to within 20 feet of the south drift, the shales are poor. This last 20 feet, 
however, consists of :breccj.a with some sphalerite. 

The south drift follows a vein the foot-wall of which is sharply defined but whose 
eastern border fades out into brecciated shale. The vein as exiposed here is from 5 
to 8 feet wide and' consists of quartz and carbonate wi t.h sphalerite and galena, and 
numerous smllll horses of shale with a part of the vein in the foot-wall. The foot-wail 
follows a ,pos-t-mineralization fa111t plane marked by a zone of crushed shale which 
varies up to 6 inches in width. The short south crosscut exposes heavily-bedded 
dark shales. A ~ittle ore is exposed at one .p1ace iu the face, but t.bere is no definite 
vein. Two parallel light-coloured· zones of soft material, 1 to 6 inches in width, 
which follow the bedding planes and' wh.ich are evidently minor shear zones, occur 
iu this crosscut. ' 

The drift, north of its junction with the adit, cuts through vein and mineralized 
breccia materi;il (Plate V). In places the vein carries a series of parallel bands of 
amethystine quartz showing a success.ion of reopenings and closings. A large horse
of shale 10 feet long and 2~ feet high 'is present in 1he mineral zone. Immediately 
south of the shaft the vein is from 12 to '16 feet wide . 

.At the north crosscut the fault plane which borders the south drift is well m arked; 
H feet to the west of <it another fault is seen parallel to it. At 65 feet along the 
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crosscut is still a third fault which rllru! at right angles to the crosscut . The north 
crosscut traverses shale in bedB from 1 to 6 inches in thickneStS and contains· a few 
stringers of vein material. A short drift from the north crosscut follows a vein 
5 feet to 6 feet wide which is pro'bably the undel'gl'ound extension of No. -3 vein, and 
oarries high percentages of ore. 

North of the shaft the main drift follows the Federal vein which here shows 
quartz and ore up to 12 feet in width bordered by a zone of mineralized lbreccia. At 
180 feet north of north .cr-osscut No. 1 the vein is cut off by a fault plane dipping at 
an angle of !50 degrees to the east. The fault plane is an open £.ssure and strikes north 
45 degrees west. 

North of this fault the n<>rth drift fo1lows a vein known as the porphyry from 
the fact that it parallels a band of light-coloured rock, th0ugh throughou t its exposed 
length there is a band of black shale 1 to 3 feet wide between the vein and the light 
grey rock. This rock, which is approximately 50 per cent carbonate, is apparently 
a porphyry intrusion, highly altered by carbonated solutions. In ,p\acoo it contains 
disseminated masses of zinc blende. The vein has a width of from 1~ to 6 feet, is 
bordered by breccia, and has been followed for 200 feet. It contains rich zinc and 
lead values. South of the turn in the drift, the vein disappears, .but, 35 feet east 
of the bend, a vein 3 feet wide-a continuation of the Porphyry vein-crosses the drift. 
From here to the breast of the drift the walls show nothing but i<hale striking north 
67 degrees east and <lipping 27 degrees southeast. 

North crosscut No. 2 is driven through shales and dense,odark-coloured crinoidal 
limestone for 55 feet and then passes into porphyritic A:venit~:, This rock is fresh 
and massive, but shows local slickensided fractures and small quartz stringers. North 
crosscut No. 3 exposes only shales. 

On the 250-foot level, a total length of 226 fee t of crosscutting has been done. 
East of the shaft the rocks exposed consist of shales and limestones. These rocks ar(! 
interbedded, but in places irregular masses of limestone are surrounded by shale
a condition brought about by the deformation of the beds. Near the east end of the 
crosscut some rich ore ha;; been exposed. On the north side is a vein zone 4 to 5 
feet wide containing zinc blende and galena in large masses and bordered by a 
broad breccia zone. Directly opp-0site, on the south side, is a rich zone 12 feet wide . 
.A. fault plane appears on the roof of the cros9Cut on the north face and cuts the south 
face about 2 feet above the floor of the crosscut. The fault is parallel to the bedding 
of the shales. Either two veins have been bl'ought together at this point or there 
has been faulting across a vein bringing a wider part over a narrnwer part. The 
fault plane shows a marked goug-e zone and slickensided striations. 

West of the shaft the crosscut shows a number of features of interest. Ten 
feet from the shaft is a brecciated vein zone containing ore. Fifteen feet farther 
on is a fault plane dipping 20 degrees to the east which is open in .places and forms 
a water course. Several other faults are exposed in this crosscut and a few small 
veins with accompanying breccia zones. Numerous veinlets of pale pink calcite here 
cut the shales. 

Ore Values. The veins exposed throughout the workings show good values in zinc 
and lead ore, and even the brecciated zones are in places rich enough to be mined. 
The following is a list of assays from samples cut across the quartz veins at various 
p-0ints and across some of the brecciated zones. The samples were taken by Dr. 
Walter Harvey Weed and are qiven here through the courtesy of the Federal Zinc 
and Lead Company. · 
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Samples 

Location 

1 Between tunnel and south drift .......... .. .. .. . . 
2 Quartz-spar vein next to wall opposite south drift. 
3 Breccia, e;i.st of No. 2 ..... . 
4 Across vein north end south dri(t.. .. 
5 South face, end south drift...... . . 
6 Vein nt 61 feet south of inclined shaft, foot-wall ... 
7 Vein at 61 feet south of inclined shaft. hanging-wall. 
8 Point 20 feet north of No. 7, 41 £eel from shaft, h"nging-wa.11. . 
9 Point 20 feet north or No. 7, 41 feet from shaft, hanging-wa.11. . . 

10 At first crosscut northwest or sha.ft ... . . . 
11 30 feet north of No. 10 . . 
12 22 feet north of No. l l . . 
13 30 feet north of No. 12 .. . . . ..... . 
14 16·2 feet south of Survey Huh No. 8, 20 feet north of 13 ... 
15 12 feet north of Survey Hub No. 8............... . .. . 
16 46 feet nori-h of Hub No. 8 ....... . .. . . . 
17 Crosscut to east breccia. at end or ea.st cros~cut .... 
18 Breccia west of 17........ . . . . . . . . . . . . . . . . . . . . . . . . . 
19 Across vein over porphyry in crosscut west for 10 f,,et. from drift . 
20 Breccia corner or ea.st crosscut north side next to driit. a.n<l to No . 

18 ..... . . . .......... . 
21 35 feet from ea~t crosscut ................. . 
22 12·6 feet beyond No. 2! opposite fa.u lt. 

Thickness Lead Zinc 

Feet % 3 

12 
g.4 2-8 8·2 
g.5 O·O I ·O 
6-3 3·1 11·1 
6·5 14·1 5·8 
6-0 6·1l 4.4 
5·4 3.4 3·9 
6·0 0·9 3-6 
6·0 0·9 6·8 
8·2 1-5 3·2 
6·0 2·5 15·3 
6·0 3·0 8 ·3 
4·8 2·2 8 ·4 
3·5 9·5 15 ·3 
6·0 9·2 8·3 
6·0 1·2 !i-7 

10·0 O·O 3·9 
10·0 O·O t.rnce 
7.5 O·O 3.3 

4.3 O·O 1·1 
4·0 0·2 2·7 

10·0 2·3 8·2 

"A composit.e sample representing equal parts of material from twelve cuts across 
the Federal vein from the extreme south end to the northernmost point expoood 
shows 3·8 per cent lead and 7.9 per c~nt zinc with 9-46 per cent lime and 43-85 
per cent silica. This composite sample is consi<lered as representative since it checked 
up cl~sely with the calculated average of the individual assays and it may be accepted 
as an average for the entire vein so far as exposed underground". 

The assays show that the lead cont mi t of the veins and brecciated zones varies 
from nothing up to 14 per cent and fhe zinc up to 15 per cent. 

Conclusion Regarding Deposits. The de"elopment which has been carried out so 
fnr indicates that there is a large quantity of ore in sight. With regard to 1he 
persistence of the veins in depth, vein outcrops have 'been found throughout a vertical 
range of 560 feet, this ·being the difference in elevation •between a vein exposed in n 
cut for a road in the valley bottom and that of the outcrops on the summit of Federal 
hill. It is proba•ble that such strong veins as t11e Feder-al, the Porphyry, the ]foKinlay, 
and others extend to much deeper than this. It is commonly assumed that a vein 
jg as deep as it is Jong; hence, a depth of 1,000 feet or even considerably more is quite 
to be expected. Should this prove to be the case the Federal would have an available 
tonnage that would make this one of the large zinc properties of America. The ore 
io. of excellcn t qunlity, is in no way complex, and should be easy of concentration. 
The handicap at present to furthet development is lack of good means of communica
tion. 

OTH E:R PRO~PECTS 

.The North .America Mining Company holds the. mining rights on claim L and 
several other claims of the area. On claim La shaft has been sunk 30 feet and tw0 
open-cuts have been made. The veins opened up are Rimilar in character and 
mineralization to those on the Federal Company's holdings, but so little work has 
been do11e that .it is impossible to make any statement with regard to their possibilities. 

The surrounding region deserves to be still fur ther prospected. In addition t.o 
the zinc and lead deposits chalcopyri te has been found in several of the veins of the 
region which suggests the possibility of co.pper deposits being located. The cont.nets 
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of the Tahletop batholith with the Pahcozoic sediments 6houl(l also be searched for om 
deposits. The serpentine •belt ~ikewise deserves to be thorou1Zhly prospected. Chromite 
is known to be present in small quantities and it is possible that deposits of commercial 

· importunce may yet be found. Similar bao.ic rocks in other parts of the world are 
also the source of platinum. 

PETROLEUM 

Locally the Gaspe sandstone of the map-area rontruins small amounts of bituminous 
material. Wbether this series anywhere throughout the pflninsula carries sufficirnt 
oil to be of commercial importance is a question of considerable economic intere6t. 
Present knowiedge of the possibilities of oil in Gaspe may be very briefly stated. In 
ord"er to have an oil field four things from a p:eological point of vir.;i.• are necessary. 

(1) There must •be oil in the region. 
(2) There must be a favourable structure to give the oil lln opportunity to 

accumulate. 
(3) There must be strata of porous rock to 6erve as a reservoir lo con ta in the oil. 
(4) There must ·be an impervious capping rock ov('r the resfrvoir to retain the oil. 

It may be definitely stated that there is oil in Gaspe. Drilling for oil on York 
niver was carried on for over 40 years and altogether 52 wells have bern sunk, some of 
them to a depth of 3,700 feet. In 1901 and 1902 some 200 ·oorre]s of oil were obtainerl. 
Even the best of the wells, however, gave only a small daily yield wh ich racpidly fell 
off to nothing on pumping. Nevertheless the occurrence of oil sIJrings and the finding 
of oil in the wells even though only in small quantities shows tlrnt the peninsula does 
contain petroleum. 

With regard lo structure, the Palreozoic rocks of Gaspe are thrown into anti
clines and synclin&s and at the eastern end of the peninsula the major structural 

· features are known. Besides :being folded, however, tbe rocks have also been faulted. 
The conclusions of Ells from his studies in this field was that faulting was so extensive 
that the oil had escaped along 'fissures instead of becoming concentrated in any 
reservoir. Very little, however, is known of the structure of the in terior of the 
peninsula. The dips of the Gaspe sandstone are known in many places to be -low and 
it is quite poosible that there may be areas where there has been but little faulting and 
where the folding is sufficiently gentle to make favourabl~ places for oil iwcumulation. 

With regard to the third condition, that of a reservoir for the oil, the Gaspe sand
stone itself is admirably suited for this purpose. l£ the series is continental there 
is very little chance of the series itself being an original source of oil except pcrhllps 
in some of the basal beds which are known to contain a ruarine fauna. L"nderlying 
the series, however, are the Gaspe limestones and older Palmozoic rocks of marine 
origin which may be a source of oil which might accumulate at favourably situated 
·places in the Gaspe sandstone above. 

The question of a capping rock is one to which a 1ess satisfactory answel' can be 
given. Shale occurs throughout tlie Gaspe series, but not in de.finite, widespread 
horizons such as are found in a marine series. Where it docs occur, it is in local 
irregular beds which pinch out l'apidly later!llly. The qu~t.ion of a good cover would, 
therefore, seem to be the chief difficulty in the way of oil accumulation in the penin
sula. A possible substitute for an impervious shale capping rock might possi.hly be 
found in the basic lava flows of the .peninsula. As already mentione<l, these are wide
spread in the area mapped. It might possibly be found that at some place of 
favourable structure they are of sufficent -areal extent to serve as an efficient capping 
to an oil reservoir. A .great deal of careful areal geological work would be necessary, 
however, before recommendations for dri1ling could be dependably made. The presence 
of igneous rocks interstratified with and cutting the sedimentaries is, on the other 
hand, not usually regarded as a condition favouring the existence and accumulation 
of petroleum. 
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SUMMARY 

The zinc and lead: deposits which have Jed to a new rn terest being taken in the 
economic possibilities of Gaspe peninsula are situated near the headwaters of the 
north •branch of Berry Mountain brook, -a tributary of Oascapedia river. They are 
reached 'by a wagon Toad from Oasca.pedia station on the Quebec Oriental railway 
which follows along Ohaleur bay. This road follows 1Cascapedia river and Berry 
Moun ta in brook and from the railway to the Federal zinc and lead: pro-perty is a 
distance of 46 miles. A great deal of work has been done on this road, but in order 
to 'Put it in condition for efficient summer transportatiorr much gtiJl remains to 'be done. 

TOPOGRAPHY 

The central part of Gaspe peninsula. is a plateau with an. approximate elevation 
of 1,800 feet. To the north lie the Shiekshock mountains which reach elevations of 
over 4,000 feet. T.he upland topography ia characterized by mature slopes; the in.ter
fluvial areas are as a rule flat. The vaHeys, however, which are deep and steep-sided, 
have evidently been .produced by Btream cutting following the uplift of a maturely
deve1oped topography. 

The region was apparently not overrun by the Pleistocene continental ice-sheets. 
Local glaciers were, however, present in the higher central part of the peninsula, 
and spread out in all directions, producing cirques and local changes in drainage, 
and transporting morainic material. 

GENERAL OEOLOOY 

The oldest rocks a.re shales and limestones of Lower Devonian age. These rocb 
are folded, faulted, and intruded by both dyke and deep-seated rocks. Overlying the 
shales and limestones is a aandBton.e formation, oorresponding to the Gaspe sandstone 
of the coast sections. In this area it lies flat and contains plant remains. Flows of 
basic volcanic rocks are associated with the sandstone and cover the greater part 
of the map-area. Acid lava flows are in places associated with the basic flows .. Many 
varieties of porphyry occur in the region. The plutonic rocks consist of syenite and 
granite, the syenite occurring as dykes and small stocks, the granite as a batholith 
which cuts across the structure of the folded Palreozoic rocks. The folding and 
intrusions took place, prohably, in Middle Devonian times, ~ince when the history 
of the region has been largely one of erosion. 

ECONOMIC GEOLOGY 

The ore deposits consist of sphalerite and galena in veins which cut the shales 
and limestone. In pla<'es the veins have sharply defined walls, in places they fade 
out into brecciated zones. The gangue is quartz and dolomite; some of the quartz 
is of the amethystine variety. The spha1erite is mostly light yellow and almost free 
from iron. The proportion "of sphulerite to galena is about two to one. Pyrite, mar
casite, and chalcopyrite are present, but in only very small amounts. The deposits 
ure considered to be genetically related to the deep-seated acid intrusives of the 
region. 

A large number of veins have been exposed by surface treo.ching. From No. 1 
shaft, on the Federal or No. '1 vein., a considera'ble amount of development bas Jbeen 
carried out. From the 100-foot level, 1,126 feet have been drifted and 116 feet have 
been crosscut. From the lowest level-251 feet--over 200 feet of crosscuts have been 
driven. The workings have opened up a large amount of ore, and the prospect for a 
large tonnage is very favourable. 
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POSSIBILITIES OF FINDING OIL OR NATURAL GAS 
AT EDMUNDSTON, NEW BRUNSWICK 

Inlroductlon. . . . . . 
General geology. 

Economic geology .. 

By W. S. McCann 

CONTENTS 

INTRODUCTION 

The followiug repurt contains the results of an investigation of reported occu~
rences of gas and oil at Edm1rndston, N.B. The work was greatly facilitated by the 
co-operation of Mr. Alec. Dunbar, who kindly furnished the writer with all availahk 
information. 

GENERAL GEOLOGY 

Tho rocks exposed near Edmundc;tun are grey calcareous slutes, with occasional 
thin beds of sandstone and quartzite of Silurian age. They have been extremely 
metamorphosed and are closely folded and faulted. A slaty cleavage, which is usually 
vertical, obscures in ruauy places the original structnral fcatnres of the rocks. In 
recent cuttings . .for the railway grade, bridge abutments, etc., however, the bedding 
planes are exposed well enough to permit of the de tel'mination of the attitude of the 
strata. 

Evidence of close folding may be seen at the rnilwa:y bl'idge Dt the wouth of 
Madawaska river, one mile east of Edmundston, 11nd at the site of the new wnter tank 
on the northwe;.itern corner of the town. At these point9 local synclines occul', Fault:> 
arn of frequent occurrence, and add to the general complexity uf the geologic11l 
:>tructme of the rncks. 

ECONOMIC GEOLOGY 

The reported indications of gas and oil are as follow!1: 

Pump huus~. Fraser Co., Ltd., Madawaska river. Bubbles 
ot gas rose tn the surfac.; of the water upon agita
tion or the bottom. The gas w as accompanied by o!l 
which spread over the surCace oC the wo.ter as a.n Iri
descent film. 

Madawaska river behind th<: Madawaska Inn. Bubbles 
of gas continually rising to tho s urfaee of the water at 
vu.rious points, rnore 01· less in a lignrnL·nt 1l0:\rly acros~ 
the river. Small amount of oil accomp>.rnies the gas, 
which latter burns readily, if coller:tcd In a container. 

Drilled well at site of old Bluck House, east side of 
Madawaska river . Two wells were drilled at this 
point several years ago ostensibly for oll. lt Is 
alleged that the water from these wells wag oily, nnd 
0£ disagreeable odour. 

Other wells !n the neighbourhood &.re repor-t~ d to have 
been disused because of peculiar taste and odour. 

Madawaska river above sulphite- pulp mill. Upon agita
tion of bottom large bubbles of gas rose to the aur
race. This r;as was not accompanied by oil. 

40892-7 

E:cr,ln·,1ation 
Methane (marsh i;;as) a ccompanied 

by certain J'atty ac ids or sul
phi te turpent.!ne (cymene), which 
forms a film on the surface of the 
water. 

Methane and oily ~ubstan~es nolt;d 
above. 

Stagnant water covered with film of 
Iron oxide, from metal off the 
drill or from iron su lphides pres
ent in s111all quantities !n the 
slat<:s. 

Methane. Absen ce or material prob
ably bec.ause of absence o( waste 
products of pulp mill at this 
point. 
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l'IVESTIGATIO:>J ()}' IU:PORTIW occunr.ENCES 

Air-free samµl0.~ of th e gn" wer2 <'ollected ::it l'cWious point~ . tog·c t.li<'r with samples 
of tlif' ri\·ur \rnt1?r and wal1,.r fr1-.111 1l1P bu 1·.,d w1 •ll ;lt. ll11' ,;itP uf tl1e old RJ,,,.k H1:iu,;·:. 
These snrnµl l's up1m nn n l.v~i,; l.y H.. T. J~Jw.,1·Lhy of Llic .Nlin eK llrancli yiPld1;d the 
following· rcsu lts: 

Analysis of Gas Samples 

II Ill IV 
-----~---- - - - - ----- ----

Carbon rlioxidr (( :o,) .. 
Oxy~en (02)... . . . . . 
Methane (m,.rsh gu,) ((·H,) 
Nit.rogen (N,l .. 
Ethane (('., H,) .. 
.Ocnsit._y corn pured t.o a.ir . . 

I. s,,1nµl1· c.; ,J!l(•r.t.eJ 11l b.Jilnr hix1 . ..;e, Fn..i.;ct l :t)., Ltd. 

~ 8 
~ .3 

~1-4 
3 ·5 

:\ f)l\f" 

0 1)15 

1·8 1·1 
2-~ :1 · 1 

71·5 67·4 
2:1-0 28· '' 

:'l"on(' N r1i1r 
O·G85 O·OHS 

II. Sum pl" c"llertP.rl 20U ynrds f.-0111 west bunk i11nd::i.wask:t rivN in rcnr of Mad i.111·:is k:1 Inn . 
TU. 8arn1ile eolleMcd i111nid .i!.re>1111 M;1dnwa;ka river in n•ar of !nu. 
lV. Sample of natural g:Ls, Moncton, N . ll., inl'ludc.! (or rt>mptlri.<OO. 

!\'.one 
N one 
80·0 
12·8 
7·2 

The analyse;; of the gas show that it is Lwge\y methane or marsh gas (Ol-I4). The 
g,1;; show,; no trace of higher hychocarhons such a..;; ethane and -propane which are 
usually found in natun1l gas. Tht~ small nrnuunts of ox,vge11 cumparn<l with th• ~ 
amounts of nitrogen in II and III are accounted for by the increased i;oluLility of 
•.ixygen in cold water. (Oxygen is about :2-:> tirnP;: more soluble Lhan nitrnge11.) 

The gas, at. r.he time of collccf.ing, smelled Htrnngly of hydrogen s11lphidc (H~S), 
hut the analyses do not ti ndicate its vresence, l,crhaps licc'l1t1oc some wnter WLlS ldt 
in t]1e jnrs in wltich th e g·ns s;1rnµles were collected, and the H~S WllA cJi,;solvcJ by it. 
Sonic C02, also, was probably di~solvcd in the same way. 

Analyses of Waler Rum1>l1>g 

A snmple of water from Madawaska river below the sulpl1ite-pulp mill was found 
t;i contain ·7;) pm·ts d mineral rnattrr pr r million purt~ of wuter. This mi1wrnl matter 
wos cuinpusetl of cul ciurn sulplntle and sodium chloride, aud the wuter wns sligl1tl_y 
allrnli11e in reaction. 

·water coller.teJ at the bored well nt tl1e site of the old Block House contnine<l 
673 parts per million mineral mat.t.t->r con1po:;r.J of ealdurn und 111a11g-un<','>C Liearl)()n
ates aUtl snlphnt.""' s1.1dium clilol'icle, nnd traces of irnn lty<lroxide, the btt.er furrniug 
a film on the snrface of t11e water. 

No ti·;ice of oil w:1>' Jct.eetPil in eithur s:rn1plc. 

PROilAllf,F. EXl'J.ANATION 01' Tll F. PRF.SE:-iCF. OF n]J.Y SUllSTANC:F. 

Accompanying the g·as bubbles in tlw river below the sulphite-pulp mill there 
are small amounts of an oily li4ui<l wLieh for111s an iridescent filiu ou the surface 
of tlie water. lt occurs in such small amount that it was impossible lo collect euoug-h 
fL>l' testing or analysis. Jn the river above tl1u :rnlµh1te-pulp mill, tl1e mal's11 gas 
whicL ro:,;e to ll1e snl'L1c(~ of the water upon agiti1liou of the river bottom wai:; not 
accon1panieJ liy un oily sub.,.lanc<'. Thi,; fad: poiHLi toward the waste pro<lucts of 
the pulp mill a~ a pos;iible eanse of the continuous bubbling of gus and the presence 
of the oily liquid. 

Madawaska river below the place where the gas occurn is dammed, so that there 
is little current. In former ye1Hs thel'e wa~ a sa11will on t.he ea:;t bank of the 1·i11er 
but it is po"sihle that most of the ,;awdust was swept out inl.D St. Jolin river. Som: 
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oi it, ho~\'8\'81', may hcwe lod[i·ecl in places wltere eddie<i ocrunecl. It is known that 
tbe decompooiitiun of saw<lu~t at the b11 l turn of l'i\'81':'\, eve11 of ~wift cunent, pl'oduces 
1w11·:~h gas in "11ftli:i,·nt \uhrn1c· ,;0111d.i1 111':' 111 hn-';1k tl1e ice (:OYeri11g it io winter It 
i::; lluL eertain, tl10ugl1, that Iii<' g:1s ol1~"rv1"d li:1:; r0s1ilt1:1l fr1"Jlll ::;:twd11 ct, aud :1noll18!' 
explunution Jllusl U(~ su11g-ht. 

Now, mangled bark, resins, rind gums in larp:e qnnnt itics llre being dischnrg<il 
into the rivel' along with otlter waste products of the pulp mill, including so-c<.tllcd 
sulphite turpentine, a compound largely cornposcJ of cymene, which is an oily sub
stance. Also, in the decomposition of the cellulose of the organic materials at the 
bottom of the river certain fatty aci<.ls (but.yric acid, valer ic aeid, etc.) of molecular 
weight less tlrnn th.it of <;(~llulns<', are produ0<'cl. Such suh.;t.mces would rise tu the 
surfac:e aucl ::;preud ovP-1' tl1c wut1•1· ~1;; a11 (lily fil11i. l n thi~ W<IY the oily :rnLstauce nrn;v 
be aiccounted for. 

ABSF,NCR or OIL OR <:As IN NORTHERN 111 AINE 

Tlw rPported rli;;coveri<'" of oil or gas in '\foin<' hav0 bC>cn fonnd to be 1Vithout 
foumlaLiun. Mr. J<'i·ernnan Jt'. Bun1 st:i Les: 

"The search for oil in this state C'lfainc) is prulnibly fully as hopel ess as that 
for coal. Oily ruaterin.l in sJ11all quantities nwy occasionally a ppear in eon
nexion with surfa.ce deposits, since ouch material is a product of animal and plant 
bodies: but the chances are almost overwhelming against the finding of oil in the 
underlying rocks, chiefly because these show abundance 0£ evidence of having brcn 
fo!Jed and fractured to such an exte n t that any volatile materials would inevit<.tbl;; 
have been expelled int0 thP. atmos phere long ngo. It seems best to discourage any 
expectation of oil anywhere in Maine." 

The reported discovery of oil ne:n Dover on tlte Piscataquis river is no t ernl11( -;L"l 
Ly the Maine -water l'ower nommi:;:;ion.'.l Rample;.; of the suppo~cd oil, which were 
sent to the Univ01·:'ity of iVLii11e for unuly:; i.-;, W(~1·1~ l'eported to be refined oi l. 

CONCLUSIONS 

The roeks 0f the district arc extremely mct;1morphoscd, highly fo]Jed and 
faulted, and arc 11ot, Ll101Tl'11t·c, favonrnlile for tlte l'Ct.l-11 tio11 uf oil Ul' gets. 

The gas which occurs is mur:;h gas (methane) uuJ ltas rc8ulir;<l from the decom
position of organic rn;1tcrfals u t the bottom 0£ the ri vcr. 

The oily substance whiclt sprca<ls over the surface of tl1e water in small amounts 
is probaLly cymcrn~ ( sulphite tnrpc11ti11c) or <'<'rh1in of t lic fatty :ieid'.: re:·ulting from 
the decornposition of organic rnatl'rial s ou tlie ri l' t' r LoLtoUl. 

l Geologist, Main \\' ater Power Comm., 1st Ann. Rept. M. \\'. P. Comm., 192 0, p. 116. 
~Personal eOll1tuuniL:a.tiotL 
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PLAT€ I 

Uraninite-bearing dyke of segresa Led Lype- McQuire-Robertson rlaims. Lots 9 and 10, 
concession IX, Conger town ship, Parry Souncl district. (Paire Gl.) 

408n-s 
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PLATlil Il 

Segregated veinlil<e dyke-white quart?. i n mirldle, Celdsnar at sides. Ryan , Mann, Sheehan 
c laims, lot 3, conces~ion VI, Butt township, O n t. (Page 56.) 



PLATE HI 

A . View down Berry M ountain brool< from the Federal mine, show ing the plateau surface. 
(Page 76.) 

B. Ste. Anne ri ver below Ste. Anne l '1,\;e, showinrr the youth f u l ch aracter of I.Ile v a lley. 
( Page 76. ) 
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PLATE IV 

A. View on the top of mount Alber t , showing th e u nglacia t ed surface. ( P age 78. ) 

B. F edera l Z inc and L ead m ine from across Ber ry Mountai n brook. (Page 90. ) 
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PLATE! V 

Brecciated shales and limestones, mineral i7.ed with sphaler ite a nd quartz. A p11roximately 
natural si ze. (Page ~ 2. ) 

40892- 9 
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