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Tu A. R. C. SELWYN, C.M.G., LL.D., F.H.H., 

Director and Deputy Head of the 

Geological Su1·vey of Canada. 

~IR,-I herewith submit to you my report upon the pbyi;ical arnl 
geological features and econon 1ic resources of Hunters Island and 
adjacent country, lying principally in the Rainy River diRtrict of the 
province of Ontario, but extending eastward five miles and a half across 
the eastern bounclmy of this district into Thunder Bay district; also a 
geological map of the same on a scale of four miles to the inch. The 
;;heet, No. 7, Ontario, embraces an area of eighty-seven and a half by 
forty-eight miles. The usual size of the sheets of this series is seventy­
tw0 by forty-eight milPs, but fifteen and a lmlf miles are added to this 
sheet to the west, in order tu show on the one sheet tha,t small 
p0rtion of Canadian territory lying south of the eastern part of the area 
embraced in the Hainy H,ive1· sheet, already published, and thus avoid 
the publication of a second seventy-two by forty-eight mile ·heet, 
only a very small proportion in the north-east corner of which would 
bf> Canadian territory. Only about one-third of the a.rea depicted on 
this map is in Canada, the boundary line between Canada and the 
l:'nited States extending in a sinuous line completely across the sheet. 

All the topography north of this line is from our own surveys, checked 
<tnd in some caseR supplemented by township survey , mining 102ation 
surveys, timber limit surveys, and the survey of the boundary line 
between the districts of Rainy Ri 1·er and Thunder B<iy by the Pro-
1·incial Crown La,nds Department. 

All the topogra.phy on the American side is compiled from the be:;t 
American maps extant. 

The examination of the area was originally under the direction of 
Dr. A. C. Lawson, who, however, resigned before the work was com­
pleted. As his assistant, my work was for the most part tupo­
gmphical. The geological notes, taken in conjunction with those for 
the topography, were only intended to be supplementary, and in many 
places where surveys were not required, the writer took no geological 
notes. \\Tith a few unimportant and isolated exceptions, the main 
geological boundaries were, however, laid clown by Dr. Lawson on the 
nmp, prior to his departure. These boundaries he determined partly 
from his own ob en'ations and partly from those of the writer, but he 

l~ 
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had not indicated on the map the l)ubdivision::; of the Keewatin series, 
therefore t he report is brief and incomplete. 

The area of Canadian territory on this sheet being small compara­
tively, and the publication of the map having been already much 
delayed, it is deemed advisable to publish it at once, rather than Lo 
wait another year in order to acquire information for the minuter sub­
division of the rocks of the K eewatin Ke ries. 

T have t he honour to be, sir, 

Your obedient servant, 

W . H . C. 8MJTR. 

0T'l'All'A, 3rd :\lay, 1892. 

NoTE.- All bearings have reference to t he true meridian. 
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THE GEOLOGY OF 

I-I TJ _NT ER S ISLAND 
AND ADJACENT COUNTH.Y.. 

TN TRODUCTION. 

This l'eport, with its accompanying rnap, is a continmLtion of tbe 
work commenced by Dr. A. C. Lawson in 1883, in the Lake of the 
\YooclH region. Since then his reports on the Lake of the \\'oods, 
H.ainy RiYer and H.ainy Lake together with three sheets of the map 
lrnse been published. 

This sheet, lying to the south and east of the Hainy Lake sheet, is J'osition ot 

the foul'th of the series published, tLlthough it is numbered " 7," in •hee 

a,ccorcltLnce with a systematiC numeration of the sheets of this ,eries, 
which it is intended to pubfo;li. 

The present repon a,nd map em body su1·Yeys and geological i1westi- Period of 

cratimrn made in the la,tter part of the summer of 1887, clurinet the field in,·esti-
" " gation. 
summer of 1 SR and part of t he summer of 1889, during which time I 
was <LCting as topogrnpher an.cl assistant to Dr. Lawson. 

In the summer of 18 7, I wa. assisted by Mr. \Yilliam T~awson. \York of 

The early part of the summer was occupied in fini hing the topography se:ison lSR7. 

required for the Rainy Lake sheet. IV e left ·Fort Frances on the 5th of 
August and commenced wol'k on the area covet·ed by this she~t on the 
9th of August. Micromete1· and compass surveys were made of all the 
lakes and st1·eams north of the international boundary shown on this 
nmp west of Lac la Croix, with the exception of Little Vennilion and 
T"oon bkes and the intervening stream ; thence from the easte1·n bound-
ary of Indian R eserve "D," we surveyed the l\Ialigne River, carl'ied a 
micrm'neter tmcl compass line alono- the outh side of Sturgeon Lake, 
and cont inued this line through H ussell and Chatterton lakei< to 
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ICeat's Lake, which we surveyed, with the river stretches and lacustrine 
expansions to Ka,lrnipiminanikok Lake, thrnugh which we carried the 
line; thence up the Kahnipimin::inikok H,iver to Saganagons Lake, 
where the system of surveys was connected with the mining locations 
which approach within a few chains of the south-west arm of thi;; 
lake, and which had already been connected with the American town-

. Houmlarie> of ship surveys. The l::ikes and rivers above enumerated form the north-
1-~;~;,ta'.·~ western, north-eastern and eastern boundaries of that a,rea to which 

the name of Hunter Island has been given. The south-eastern 
boundary is formed by the northerly shores of 8aganag<i and Swamp 
lakes, by the Swamp Portage, by the north-western shores of Cypress, 
Big Knife, Carp a,ncl Birch lakes, with their connecting streams. 
BRsswoocl Lake forms the southern boundary, while Crooked Lake, 
with the stream which pours into it t.11e waters of Basswood Lake, 
and that which carries the waters of both into Lac la, Croix, form the 
south-western bou nd;1ry. 

\York of 

"""""" lSRS. 

\York of 
:-;e;.U}llll 18~!). 

The work on the northei·n boundary of Hunters Islm1cl was 
tinished on Lhe :30th of epteruber, and the season's work brought to 
•L close at Silver Mountain on the 7th of October. 

In the surnme1· of 1888 l\ir. \Vm. Lawson <tgain aHsisterl me, and 
from the 29Lh of June to the 2~th of August, we were continuously 
Pngagecl in surveying, by means of the compass and MasHey patent 
boa,t log, the lakes bordering Hunters Island to the north-east, and 
those in the interior of the island east of, and including, the lakes and 
streams forming the route from 8helley Lake through Keefer to 
l(ashapiwigamak Lake. Tn addition to these, RosR, BeaYer and 
l\.1 cKenzie lakes were stu-Yeyed during this period. 

From the 2-!th of AuguRt to the Uth of September, we w.ere engaged 
on work in the <Lrea included in the sheet north of this, the Seine RiYPr 
sheet (No. 6 of tlie series.) 

Between the 15th and the 19th of September we sun-eyed \Yink 
ancl Pooh-Bah l<Lkes, with the creek and portage connections between 
these and Sturgeon Lake a,nd H,iver. The next week was spent in 
the Seine River sheet, but the remainder of the season, from the ~Ith 
of August till the l8th of October, was spent in the south-we. ternancl 
northei·n Laurentian areas of Hunters Island, during which time nearly 
all the lakes shown in these portio11s were surveyed wholly or in part. 

Tn the summer of 1889 I was again assisted by :;\fr. \Ym. Lawson. 
\Vork was commenced at i::)av;tnne on the 6th of June, and continued 
until the 12th of August, on surveys in connection with the Heine 
H.iver sheet. Frnm the 14~h till the 25th of August, while ~Ir. 
Lawson continued working in this sheet, T was employed in Hunters 
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Tsl1tnd, completing ::;ome uni"inished surveys a,rnund \Yicksteed, Brent, 
\\'illiam, Conmee, nJcTntyre and Sarah lakes, and in investigating 
more closely some geological questions there, and on the south-east 
arm of l::lturgeon L;ike. The remainder of the season was spent on 
the :::leine H.iver sheet, with the exception of a week in October 
devoted to topogeaphical work in the neighbourhood of Port Arthur 
a,ncl Fort \\-illiam. 

Much of the a1·ea embraced in the Hunters Islrtnd sheet had been 
surveyed for various purposes, with a con iderable degree of accuracy, 
nncl for t his reason it was deemed expedient to usr, fo1· the most ptirt, 
the mo1·e rapid method of su rveying with the prismatic compa8s, for Instnm1e:its 

l t . . f I . l 1 "1 b 1 f h used m c e errn1mit10n o Jettrings, anc t rn ~• assey patent oiit og, 01· t e ,mvey>. 

111 easu rem en t of distances. This log, carefully used, gives very satis­
factory results and permits great rapidity of work, but it does not 
~dlow clm;e continuous examinntion of t he lake shores for rock ex­
posures, as it is necessary to hold a strnight course with the canoe from 
point to point. 

The southern shores of the ltikes a,ncl 1·ivers along the international Older surveys 

boundary line wei·e accurntely defined by the ~linnesota township m~de use of. 

1 . I '" l d 11 t 1 1. f k Tl ?>lmnesota surveys, w nc 1 auorc e ;in exce en 1ase ine or our· wo1' . 1e township 

wholr of U unten; Island bad been trnversecl with the transiL and surveyH. 

micrnmeter for tirnber limit purposes, a,ncl this survey fixed with mnch 
,i,ccurncy many prominent points on all sides. The boundn,ry .line sm·-
Yey, bPtwren the districts of Thunder Bay and Rainy Ri1'er, the 
Indian Rese1Te sut·veys, and the mining location surveys, all con-
t ribu trd considernbly to the topugrnphical detail, m1d to the accuracy 
of clelinea,tion of the geography of the field. Some of the outlines of the Canadi<in 

northerly shores of the hi,kes and rivers a, Jong the internatiomi,l boun- 'lirveys. 

chwy were taken from l\1[1·. David Thompson 's sm·vey under the Boun- Boundary 

dary Commission This work when corrected by the American town- Commission · · ' · · Rnrvey. 
ship surveys, has been found to be sutl:iciently accurate between points · 
thus fixecl. Little Vermilion and Loon hikes, the eastern part of 
Lac la Croix, Crooked and Basswood lakes are the principal places 
where this su t· vey was made use of. 

That Man 's and This l\Ian's .lakes were surveyed by nJ r'. 1'lcDougall :.\[r. ?>IcDou­

of Port Arthur, and a nmp of them kindly given me by him. The gall's "11"'~Y 8 · 
position of The Other l\ lan's Lake was fixed by ::\fr. McDougall with 
reference to those above mentioned, and the tnwen;e o'f t he shore line 
and island was made hy Dr. Lawson. 

\Vith the above exceptions, all the topographical work of t his sheet Original 

on t he Cannclian side of the boundary was performrd by the writer and snrYeys. 

Mr. \Vrn. Lawson . 

• 
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I may take this opportunity of expressing my apprecia,tion, not only 
of the cheerful nrnnne1· in which this gentleman has endured the harcl-
hips antl undertaken all the tasks in cidental to our explorations, but 

al ·o to the reacli.neRs and <Lbility with which he mastered the require­
ments of the w01·k :111cl lo the rnpiclity, care and accuracy which 
invariably characterized his perfol'mance of it. lie not only assisted me 
tlwoughout the seaf'ons during which I was engaged in t he topography 
of this sheet, but has been working under my direction fo1· the la$t 
two sea ·ons, five summers in all, during three of which be has, for the 
most part, been engaged in making independent sul'veys. 

I may here also take the opportunity of acknowledging my indebted­
ness to all the members of the engineering firm of Russell, McDougall 
& Russell, of Port Arthu1-, for maps, sketches n,ncl information; to 
the Mec;sl's. McKelhu", Mr. 1\Ic T ntyl'e and :M:r . . John McLaurin, of Fort 
,,-illiam, for information, ancl for assisting rne Lo secure suitable men : 
to Mr. Geo. Mc Laurin, of Savanne, and to 1\fr. Alex. Matheson, of R<Lt 
Portage, fol' similar fa Yours. To :Messrs. Thos. :IH:irks & Co. of Port 
Arthul', I nm especially indebted for cou rtesies andfavou 1·s extending 
over several years. 

The geological li terature of thi field is ,·ery cursol'y. Half a cen­
tury ago the two main mutes fron1 Lake Superior to t lrn no1·th-west, 
were the Pigeon Hiver l'Oute ;1,11cl the l'oute by Lac des l\Iille LacH. 
The fol'mer which now fo1·ms the boundary line between British 
America <Lntl the U nitecl States, from Lake Superior to the Lake of 
the \Y oods, is 1·epresentecl on this Hheet bet,ween ~ag<mag<L and N amakan 
lakes; the latter route joins this one at L1te h1 Croix. On these 
two routes only, therefol'e, do we find some brief references to tlie 
geology of the country in the earliest scienti fie recol'cls of the \Vest. 
The em'liesL reference that J can find, is in Dr. J .. J. Bigsby's delightful 
book of travels, entitled "The Shoe and Canoe, " published in 1850. 

In the Quat"terly Joumal of Geological Science, fo r 1851, the same 
author, in i1 paper entitled t he "Erratics of C;uiada," has a brief 
reference, on p. 21 I', to the lakes in the sheet. 

In t he report of the Geological Sur vey :>f 'Wisconsin, Iowa and 1\Jin­
nei:,ota, hy Dr. Dale Owen, 1852, are references to the l'Ocks of Little 
Vermilion, Sand Point itnd N anrnlrnn Lakes, on pages 31 7 <tncl 3 lR. 

l n Capt<Lin Palliser's l'eport of an explorntion of part of British 
N Ol'th America, Di-. James Hector under elate 1 57, gives n few 
geological notes, and a skrtch map and section geologically coloul'cd, 
of part of this region. 

On a map, by 1\Ir. Devine, of the north-west part of Canada, pub­
lished by the Crown Lands Depal'tment of Uppel' Canada, in 1857, the 
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part of the area, shown on this sheet south-east of Sturgeon Lake and 
lllaligne Rfrer is geologicnlly coloured as belonging to the Silurian 
sy tern. 

Prof. H. Y. Hind in his repol't on the Assiniboine and Saslrntchcwan l lincl . 

district, ] 8:59, has n l'eftrence, on page 16-3, to t he gln,cial groovings on 
the gneissoid rocks of Sturgeon Lake. 

In t he Qual'terly Journal of Geologic;i,I Science, \·ol. XVIT., 1861, H ector . 

page -±:)H, Hector 1·efers to the roclrn of Sturgeon, Saganaga and inter-
mediate lakes. · 

Dr. Bell , in his report on the ;::ountry between Lake Superior and Bell . 

Lake \Yinnipi>g, published in the repo1·t of this department for 1R72-
7:), ancl also in his 1·eport published in the su ceeding volume, 1H73-
7-!, on the count1·y between t he Reel J{irnr and the Saskatchewan, with 
notes on the geology between Lake Superiol' ;md Red River, briefly 
records some of the geological fe;i,tures of t li C' eastern part of t his 
region. 

Prof. N. H. \\Tinchell , in the lii t h, l 6th u,ncl 17th Annual Reports of Winchell . 

the Geological and Natural History Sut'\'ey of Minne:;ota, makes occa-
sional reference to the geology of all the lakes on the An1ericm1 north-
ern hou nclary. 

Brief l'eferen<.:es to the geology of thiH region ha\·e been made in t he 
annual summary 1·eports of this clepru'Lme11t for the years 1H87, 188c 
and 1H89, 

~- H. and l L V. \\Tincli ell, in their joint report on t he fron Ores of l\. J-1. ""cl H. 

l\Iinncsota, 1890, refer to the rocks of Sn,ganaga Lake. v. WinehPll . 

l\lr. H. Y. \\-inchell, in t he "American J·ourn:il of Rcience, " for l\Iay, H. V. \\'inc-

1891, publishes ;m article on t he sn,me 1·ocks. hell. 

In the .«ime journn,l, for April, 189:l, Dr. A. I\. C. Selwyn publishes Dr. Selwyn . 

an ;wticle on the "C+eological Age of the Sagnnaga Syenites .. , 

The whole of the area, comprised in this sheet, is of the "rocky lakP" 
character described hy D 1'. LawRon* an<l presents, particularly in 
the schistose ;i,reas, the same intinrnte dependence of lflke and ri,·er 
shore lines upon the direction of the strik e, cleanige or lamination of 
the rocks. 

The surfo.ce fratures of the country p1·esent a rough hummocky succes- Smfac" 

sion of low-rounded hills, with irregulm· clf'pressions occupied by lakes feature" . 

and their connecting streams. A few well marked continuous ridges, Ridge, . 

roughly parallel to each other, occur in t he eastern part of Hunters 

*Geological Survey of Cm1ada, Annual Rt·port, vol. llI., 1887-88, Part T., p. 11 F. 
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Island, the most important an cl regular of which is that rn nni ng north­
west of Knife a,nd Cypress lakes and which consists largelyof green­
~tone-, with which are associated the jaspilyte and iron ores. These 
rirlges run in a, genenLI north north-ea t direction. They follow close­
ly the strike of the rocks, <Lncl continue with occasional depressions for 
from ten to twenty mile These hills are particularly high a,ncl pre­
cipitous in the schistose area, rising to a height of about ::300 feet aboYe 
the level of the neighbouring hikes. The shores of Emerald and Big 
Hock lakes <ire especially high and rugged, the ridge between them 
probably marking the line of greatest elevation in the aren comprised 
in thi heet. 

The watershed between the Arctic and Atlantic slopes passes between 
~ orth L<ike and 'outh Lake, sixteen miles east of this sheet, in a west 
south-west direction, ancl a brnnch of this diYide cro es the Swamp Port­
age, and thence in a sinuous line, but general westedy direction, across 
Hunters Island, separating the wa,ters that flow around the north-east 
and north-west sides of the island from those that flow nrouncl the outh­
east and ·outb-west sides to meet again in Lac la Croix ; whence they 
flow down the NiLmakan River through Naruakan Lake to Rainy Lake. 
"\ \~ith the exception of the narrow neck of land crossed by SwampPortage, 
Lhe area known as Hunters Island is completely surrounded by water. 
The whole <trea comprised in this sheet lies on the southern margin of 
the Arctic basin. 

Probably the highest lakes in the region <ire the 8mall lakes north of 
Jasper Lake nnd Louisa Lake, neither of which can be much below the 
leYel of North and South Lakes at the 1rniin rli vide. 

Assuming th leYel of H.ainy Lake, as estimated by Dr. I,awson, * 
to be 1, 1 c ~ feet above the sea, the elenition of Cypress Lake woulcl he 
Romewhere in the neighbourhood of 1,400 feet. The elevation of Lac 
des .i\lille Lac , as determined by the Canadian Pacific Railway levels, 
is 1,500 feet above the sea, which is probably higher than any lake in 
this area. All the estinmtes of the earlier explorers, of the elevation 
of the lakes at the height of land, seem to have been considerably too 
low, while Prof. N. H. \\Tinchell'st estimate of the elevation of Sagana­
ga Lake (l,518 feet) would seem to be <t little too high, the highest 
land, however, in the area, can hardly be less than 1,800 feet; 
;t(,tained not only by the ridge north of Knife Lake, but al o in all 
probability by that skirting the south-east shores of Louisa, Glacier 
and McEwen lakes. 

*Geological Survey of Canada, Annual Report, \'nl. Ill., 188i-88, Part I., p. 14 F. 

-fGeologiciiJ iind Natural History Survey of Minnesota,, 1872-1882. 
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The greatest depth found, *~ 0 feeL, was in Agnes Ln,ke, two miles Depth of 
water in bk<' 

from its southern extremity. 

The following short list of soundings will convey <t good general ide<t 

of the maximum depth of water usually found in these lnkes, which 

" ·otild seem to bear <tbout the same proportion to the height of the 

hills SUl'l'Ounding them, that the area of lake su rface bea,rn to that of 
thr land. 

SOL'SDTSC:S OF .L.IKES l :S Tlf;; llll:STERS ISf, .l:SD REOTOX. 
LiHt of ""'""I · 

Feet. ing" · 
N amakan Lt<kc, western part . . . . . .. 
Namakan River, ex]Jansion, south-west of Captain Tom L«ke. 
i':ttncl Point Lake, bay on ea t sirle ne;ir southern ernl .. 

clo southern expansion ... 
Pooh-Bah Like, north side. 

do south-west bay . 
Chatterton L>tke, central part ....... .... .. . . . .. ...... ... . 
~lcDougall Lake, northem part .. . 
Keefer Lake, centre ...... ...... . 
Lake uorth of Keefer Lake .. 

do do north-western pa,rl. ... 
Kashapiwigam<tk Lak e, two miles from southern extrelllity. 
Hulburt Lakfl, one mile from southern extrc111ity. 
Lake south of Hulburt Lt<ke, western part. 
\Yillian1s L;tke, northern arm ...... . 

clo middle of sout l1 -wcst part .. 
Kahnipin1inanikok Lake, two miles frolll northern encl. 

do three clo 
do four and one-half llliles from northern e]](l ..... . 

:\I urcloch Lake, southern part ..... 
Western outlet of Agnes Lake. 
. \gnes Lttke, eastern ttrm ......... . 

do four llliles from southern encl 
clo three do 

48 
;34 

70 
43 
;)() 

:;o 
"2i 
:~o 

72 
70 
50 

130 
3;~ 

"2.i 
a3 
/.) 

80 
li-2 

108 
14 
I;~ 

94 
;3.) 

102 
do two do . . . . . . . . . . . . . *"280 

Robin Lake, southern part. ] 8 

The whole country is, as a rule, very thickly clothed with forest. l•'orest,. 
Most of the trees a l'e, howeYer, evel'g reens, and no hardwood trees, \"ariety of 

· 1 h · f f 1 (TT{ 1 · ) ft 1 tr~es found wit l t e except10n o a very ew ems u, 11ms .I 11u' ricann , so nrnp <' · 

(Acer ntln·nm) and, very nwely, small ironwoods (Ostryn Virgi11icn) 
were anywhere seen. Tn parts of the country thn,t ha,ve not been 

more or less recenLly swept by fire, the p1·incipal trees are white pine 
( Pim18 ,;trnlms ), reel or Norway pine ( Pin11s rPsinosa), jack pine, called 

by some pitch pine ( Pinus Banksiana ), <ind spruce, probably of the 

two varieties, white a,nd black ( Picen alba and P. nigrn); these a re, 

as a rule, somewhat small in . ize. Canoe birch ( J3et11ln papyrifera) is 
ttlso a Yery common tree, but, usually, it does not in this part of thr 
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country ,u;eow to a >.uffi.cient size to furni8h good bark for canoes. Yery 
ral'ely the silver 01· yellow birch ( B etida (iitea) is seen of s1rntll size. 
'!'he asp<'n poplar ( Pop1tfos fi·emuloicles) is ,·ery abundant, growing to 
large size in unburnt forests, and forming the sturdiest and quicke t 

second-growth in portions that have been swept by tire. ·white cedar 
(J'lmva occiclentalis) is sometimes seen where the soil is deeper than 
usual, generally in somewhat marshy places and lining the bmiks of 
streams; it rarely attains to any Ye1·y large size and, although widely, 
i8 sparsely, distributed. Tamarack ( Lriri.1· Americana), sometimes of 
considerable size, is generally found in the more extensi,·e 111a1·shes. 
The balsam or fil' ( Abies bafsameci) is a very common tree, · but is 

B"'""°ood. usually smallel' and less abundant than the spruce. Basswood Lake is 
supposed to have been mimed after the tree of that name, but I haYe 
seen no basswood in this part· of the country, and Dr . .Bell* rnports 
that there is none, and that the name was probably taken from the 
whitewood OI' balm of Gilead (Populus balsmnifera) which is abundant 
on the shores of the lake. .Basswood is enoneously called whitewoocl 
by some. The Indian name of the lake is Bassmenani Sitkah;igun, and 
the tirst French name for it "is ·Lac de. "Bois Blancs. Prom this it nrny 
be conjectured how the present name has been evolved. 

Fon•,t fires. Comparatively a, great part of the country embraced m Lhe a!'e<t 

Extent of 
fort>st fire•. 

mapped has been raYaged by ti!'e within the la t half century. These 
deYastating fires, which do so much to ma1· the bmwty of the scenery 
a,nd destroy the timber, are too often caused by the carelessness of ex· 
plo1·ers, prospectcws and hunters; the Indianfi a!'e very ca,reful to 
extinguish their fires during the cl l'y season; but it is to be reg l'ettecl 
that the fo,tal carelessness of others cannot be checked ; the amount of 
Yaluable timber thus destroyed is mutely but strongly attested by the 
gigantic half-burned dead pines which, towering in the air, add so 
much to the wildness and desolation of the scene. \Vhere sufficient 
time has elapsed a dense second-growth has sprung up, consisting, in 
phwes, almo t entirely of jack pine, thickly clustered, sometimes of 
more thinly scattered, birches and poplars, but generally of all three 
with the addition of spruce. Frequent clumps of Norway pine often 
break the monotony of the burnt country. These trees remain un­
scathed, tLnd where they a1·e thickly clustered have often <tl'restecl the 
progress of the fires in that direction. 

Prom the charactel' of the wood noted on the b1ke sho1·es, a genernl 
idea of the extent of these fires can be gathered. 

*Geol. Snr. of Can., Ht>p. of Progres•, 1872 73, pp. 81-111. 
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Below is a list of the lake shores which, in 11488, were observed to 
have been ;it different periods swept by forest fire~ which have de­
stroyed the best timber :--

l\ amakan Lake, isolated s1rnill areas. 
Lftc la Croix, west shore of western part. 
Tanner's Lake, all the 11orth shore. 
:-:lturgeon Lake, nearly all the north shore. 
::\lc])oug<•ll Lake, eastern half. 
Chatterton Lake, eastern part. 
Keat's Lake, all the shores. 
:::ihelley Lake do 
Kahnipiminanikok Lake, western side of northern part at intervaL for seven 

miles ttlong the channel to \\" i\liarns Lake. 
Long narrow lake, north of Agnes LtikP, western outlet. 
Agnes Lake, northern part. 

clo western shore for nine miles to within one mile of southen 
extremity. 

do north-west shore of bay to north-cast, and on eastern shore of 
nu•in lake for one mile and a half north of the month of 
this bay. 

F;nnday Lake, northern shore. 
Bnrk Lake, all except one mile of southern shore. 
Basswood Lake, north-eastern half of north-eastern part. 
1:-\haLle Lake and lak"l north-west of it, <tnd small lake south of it, itll shores. 
~oon Lake. 
Lake :-lilence, southern three-qmwters. 
::\foNiece Lake, eastern shore. 
Kashapiwigamak Lake, hoth shores for four miles from southern extremities. 
\\'iekstee<l La,ke, western shore. 
I.like south of above, all the shores. 
\ \ ' illi"'m Lake, e"'stern part. 
Conmee Lake, west shore and south-eastern bay. 
Pooh ·Bah Lake, all except north-western arm and north shore. 
Breut Lake, north shore of eastern part arnl hoth shores for 011e arnl a half 

miles from eastern extremity. 
:\lclntyre Lake, all except northern bay. 
Sarah Lake, all shores. 
Small lake south of Samh Lake. 
::\IcKenzieLake, southern pal't,mul northern shore of arm of Kahnipiu,i11anikok 

L"'ke for two miles west of it. 
Kahnipi111i11anikok Lake, south-east shore of arm, for two and one-half miles 

from mouth of Kahwawiaga,mak River. 
Hird Lake, and southern part of lxiy of Kahnipiminanikok Lake east of it. 
Robin Lake, and small lake tributary to Agnes Lake south of it. 
::\IcEwen T,ake, eastern side, and portions of western side. 
\\'et Lake, all shores. 
Waeier Lake do 
Louisa Lake, all shores except <tt southern extremity. 
Cross Lake, all shores. 

List of loe,di· 
ties where 
traces of fires 
were observed 
in 1888. 



Probable 
extent of 
these fires. 

PerioclH of 
fires . 
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1-iag>tnagons Lake, De<tdman Point and shore south of it to eastern extremity 
of lake, alHl north shore for three miles west of this extremity. 

Ross Lake, all sho l'es. 
Beaver Lake, all shores. 

\\Tithout exploration, the distance to which these fires havP 
penetra.ted into the interior from the lake shores, is a matter of con­
jecture; in many cases it is known not to lie far, and probably owing 
to the increasing dampness of the woods in the more sheltered interiors, 
as the lake shores are receded from, the fires could not spread to any 
great distance except by repeated burnings in successi1·e sea ons; on the 
other hand, from the close contiguity of some of the lake shores which 
betray the evidence of forest fires, and from the contemporaneity of 
these fires on different lakes, as indicated by the second-growth timber, 
it is to be feared that in many cases the fires hase swept over the 
\vhole intervening country from lake to lake. 

A proportional estimate of the country which has thus suffered is 
somewhat difficult to ;wrive at, but in the field I concluded that not 
less than one-sixth of the whole area of this region had been ravaged 
by fire. 

The second-growth timber would seem to indicate three main periods 
of conflagration. The first period would seem Lo have been about 
the year 1870, and the second about the yea,r H\79 or 1880. Pro­
fessor l\J acoun states that no extensive fires had occurred in the 
vicinity of Port Arthur and along the line of the Dawson route prior 
to 18G9, and that, in 1 70, fires were very general m1d destructi1·e 
owing to the carelessness of the troops who passed over the Dawson 
rnute in that year. It is certain, however, that fires were prevalent 
along the line of the Pigeon River route (international boundary) long 
before this date, as Dr. Bigsby, in his " Shoe and Canoe,'' quoted 
above, refers to the bare hills of Saganaga Lake, and in one of his scenic 
sketches of Lac la Croix, t,he country is represented very much as it 
is now in thtit respect. 

The last period of fires seems to have been quite recent, anrl Lo 
lrn.ve affected for the most part those districts already burnt. 

Pln<· . There is much good pine timber in the uuburnt aretis, but the largesL 
tree« do not grow on the lake shores. The distribution of white 
pine is very general, although it bears but 1L small proportion to 
the forest tirn ber. The finest pines were . ·een on Trout and Dar key 
lake , the western part of Brent Lake, the south-east pa,rt of Sturgeon 
Lake, at several places on Kahnipiminanikok Lake, and in the 
northern part of Silence Lake. Isolated groYes of medium-sized while 
pine arc i:;een on the we. tern side of J\J cE ,1-en Lake and on the north-
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western shore of Russell Lake. Some fine trees were seen on \Yilliams 
ri,nd Hulburt lakes, and around the south part of Brent Lake. 

Regarding the character of the canoe routes traversing the district, a Cnnoe rout~ . 

few words may be said for the guidance of futurn travellers. All thP 
portages known are indicated on the map, the length being usually 
given in chains. The word "portage " is printed, where space is avaiL 
able on the map, on thri,t side of the watercourse on which the path i, 
to be fou ncl. 

Those routes, which on the map are seen to be the shortest ri,ml to 
have the fewest portages, are not always the best, and are sometimes 
impracticable, from the number of rapids and shallows. 

Of the two main routes from Lake Superior to the North-west, above Dawson 

referred to via Rainy Lake the one by L·w de~ :Hille Lacs ·1nd the route to tli<' 
' ' c "" ..1.. c. ' c. North-west . 

Dawson route through Sturgeon L:ike to Lac la Croix, is, in the 
opinion of the writer, decidedly the easiest to travel, though much the 
less intere. ting to the geologist or explorei·. 

The Pigeon H,iyer, or Grand Portage, or International boundary Pigeon Ri'"er 

route, traverses the whole of this sheet. Between Sagana.ga Lake and ront<". 

L<tC hi Croix, the watercourse around the northern side of Hunters 
Island affords an alternative route. The distance between these two 
lakes by either route is about the S<1me. There are fewer portages on 
the southern or boundary route, and there are no lengthy rapid 
streams which are dangerous to descend and difficult to ascend. By 
this route also the portages a.re better cut out and more easily found, 
but the lakt>s are larger and morn intt-icate, and it is difficult for a 
stranger to detect at once the shortest way throuo-b. them. 

The old Dawson route led by one portage, four rniles long, from Lac Neqnaquin 

la Croix to Sand Point Lake; this portage is now overgrown with thick Portage . 

bushes and is impassable, and the traveller has the alternative of going 
round by the boundary line (the original route) which is undoubtedly 
the best, or of taking the Narnakan. Ri,·er from Lac la Croix to Nama- Namak:in 

kan Lake. This river is very rapid and turbulent: it is unsafe for River. 

the traveller without a guide who is thoroughly conversant with its 
nrn.ny treacherous rnpids and falls, and it is extremely laborious to 
force a canoe against its strong current. vVith small canoes and 
when the water is high a much better passage is afforded by the water-
course shown south of this river and north of David and Thompson 
lakes. 

A route exists between Lac des 1\hlle Laos a.nd Kahnipiminanikok Kawnwaiga­

Lake, by KashaLowie an.cl Shebanclowan lakes, and Kawt1wiagamak mak Ri,·er 
route. 

Lake and Rin•r. I am told thert> are tweh-e portages on this route, 

• 
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some of which al'e <tbout a mile long, but that othel'wise the route is a 
good one. 

From Port At'tbur t he readiest access is obtainecl to the Keewatin 
belt of rocks in the south-eastern pal't of Hunters Island, by the rail­
way to "Wbitefish Lake, thence by \VhiteJish and Arrow Lakes to the 
Pigeon B.iver or boundary line l'Oute. From Cypress J_,ake, the upper 
series of these rocks is reached by Jasper Lake to Snganagons Lake, 
northward, and by Big Rock and Emerald lakes to Carp Lake south­
westward . The portages are short and well cut out, having been pre­
pai-ed for the passage of testing machinery to t he il'on ore locations on 
J aspe1· Lake. 

The best route between Stu1·geon and Basswoofl l~dzes is that by 
:Russell, Chatterton, Kahnipiminanikok, Agnes mid Sunchiy lakes. 
An alternative, doubtfully preferable, is offered between Agnes and 
Basswood lakes, by 8ilence, Sultry, Noon and Shade lakes. This was 
the old route of the Hudson Bay Company. 

From Sunday L<Lke to Basswood Lake the traveller may pass directly 
by the North Portage, or by Burk Lake and three short portages, as 
best serves the object of his journey. Agnes Lake has two outlets into 
Kahnipiminanikok Lake, of which the eastern one, by Bird and Robin 
lakes, affords much the best route. 

A shorter route between Sturgeon and Basswood lakes, i affol'decl 
by Keefer, Kashapiwiga,mak and Yum Yum lakes, but the portages 
between Kashapiwigamak and Basswood lakes more than counter­
balance this adYantage. The alternative route between Shelly and 
Kashapiwigamak lakes, by Kahnipiminanikok, Williams and Hulburt 
lakes is in no respect to be preferred. 

The lJest of the more direct routes between the western pitrL of 
Sturgeon Lake and BasRwood Lnke, is afforded by Tanner's, Darkey, 
Trout and Crooked lakes. Three of the portages are rather long, but 
the footing on them is good, and with lightly laden canoes time could 
p1·obably be saved by going this way rat.her t han by making the long 
detour by Lac la Uroix ; in riny case it requires less time and labour to 
trnverse the western than the eastern side of Hunters Island. 

The most clil'ect route through Hunters Island crosses from the south­
west end of Sturgeon Lake, at the Malign darn, across Pooh Bah, 
Conmee, Brent, Mcintyre and Sarah lakes to Basswood Lake. On 
account of its directness, and the absence of steep hills on the portages, 
this is a favourite route with the Indians and the traders in the winter 
with dogs <tnd toboggans, but iL is nevel' travelled dlll'ing the sum­
mer ; of the twenty-two miles, from the 1\1aligne Dam to Ba8R­
woocl Lake, nea1·ly six are t<tken up by port;iges. 
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:From f:llwah Litke to Basswood Lake there is a route by a chain of Lakes not 

lakes, indicated in dotted outlines on the map; of the five lakes on the smveyed · 

route, two are reported by my Indian guide to be comparatiYely large, 
and of the seYen portage , the one into Basswood Lake is S<1id to be a 
long one. Between Brent and Sarah lakes there is a chain of lakes, 
indicated in clotted outlines on the map, which affords an alternative 
route over four portages, only two of which are said to be of any great 
length. 

These constitute all the canoe routes in this nrea, which the explorer 
is likely to have occasion to travel. 

AncrLEAX Roc1rn. 

The rockR to which this report refers are divisible into the same 
gl'oups as those estnblished and described by Dr. Lawson* in the 
Lake of the I Voocls and the Rainy Lake districts. They are : 
A, Laurenti<1n ; B, Huronian; b-1, Ooutchiching; b-2, Keewatin. The 
upper series consists of micaceous and hornblenclic schistose rocks, Upper group 

for the most part fine-grainecl. The field evidence fails to determine ~~;t~·clu:ean 
st1tisfactol'ily whether any of these rocks are of sedimentary origin, 
hut they exhibit abundant evidence of having heen subjected to gl'e<1t 
tliermo-1nechanict1l metamorphism. 

This sel'ies is divisible into two minor series, named by Dr. Lawson Coutchichin~ 
the Ooutchiching and Keewatin, the forn1er of which is essentit1lly :~~/e!Ceewatm 
rnicaceous aml felsp;1thic in its character, and possibly cleri Yecl from 
origi1ml bedded gneisses. The uppc1· division iH more va,1·iecl in chat·- Roclrn of 

acter and includes hornblende schists, mi.caceous hornblende schist>;, Ke!lwatin 
senes. 

hydromic<~ scbists, <1ual'tz porphyries, grnuwackes, felsitic scbists, con-
glomerates m1d <1gglomerntes, with which are associated more or less 
altered volcanic rocks, <tnd volc<1nic ashes. Of these minuter suhclivi-
sions, I am unable in all cases to delineate the disteibutiun from my 
notes, as this work was Lo be clone by Dr. Lawson ; ancl nu uniformity 
of sequence <tppe<Lrs to he discoYerable in them, so that they <Lre all in­
cluded in the one colou•", the loc;11ities where I am familiar with them 
being indicated by letter~ in reel, 1·eferring to notes on the margin uf 
the nmp. 

The lower cliYision of roeks, of Lhe gmnitic and syenitic type of Lmirentian 

mineral composition, is in this field, for the most part, granitoid in roch · 

ch<tracter, and present many phenomena suggesti Ye of the igneous 
irruptive oeigin of their present attitude with regard to the sch istose 
series. 

* Geol. 8urvey of Canada, Annual Rep. vol. I., 188;), 2!1 C. C., and rnl. III., 
1887 88, p. 21 F. 

~ 
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Subdi»isio~ It might be possible to map the distribution of the different litho-
of Laurent1an 
rocks. logical phases of the Laurentian, but my notes are unfortunately too 

incomplete to do thiR satisfactorily. :From minuter ob ervations 
made elsewhere since this work was performed, I think that this sub­
division is more important than it has hitherto been considered, and 
that we may have in the homblendic and in the micaceous phases of 
these granites, rocks of different ages, the relative age· of which is 
determinable, and the discovery of which may throw much light, not 
only un the genesis of the L<1urentian, but on its relations to the overly­
ing Coutchiching and Krewatin groups. 

A. LAUREN'l'IAN. 

Designationof .For convenience of description and for future reference, '' name 
areas. will he giwn to each geographically separnted important area of 

Laurentian rocks. \Yhilr a broad general similarity of character 
and of mode of occurrence obtains between the rocks of these diR­
tinct areas, each pos esses individmtl charncteristics which demand 
attention, rind they a.re all separntecl by intervening bolts of upper 
Arclrno'an Huronil1n rocks. 

Kawagan­
sikok area. 

P0oh·Bah 
a.rea. 

Hunters 
!<land area. 

I. The granitic rocks on Sturgeon Lake and the lakes to the east 
m; far as Shelley Lake, belong to a very large Laurentian <trea, the 
western p<trt of which is closely defined. Its general outline forms an 
elongated ov<tl, with a rounded excrescence on the south side. lt is 
known to he over twenty-two miles wide, north of the western part 
of Sturgeon Lake, to the east of which the extension south of Russell 
Lake adds eleven miles. The longest axis has a general direction of 
10° N. of E. ancl S. of \Y., <tnd cannot be much less than one hundred 
miles in length. The largest portion of the area, that north of the 
limit of this sheet, is characterized by the great abundance and pernis­
tence of bands of mica schist. 

This area will be i·eferrecl to as the "Kawagan ikok Area" from 
the largest ~md best known lake in its central portion. 

II. The rocks sunounding Pooh-Bah Lake are lithologically distinct 
from those of all the other areaR, and from this fact and from a certain 
doubt entertained as to Lheir relative age, they require a separate 
clesigna,tion, and the aren, will be referred to as the "Pooh-Bah Area." 

III. The broad belt of grnnitic rocks which extends all across the 
area embraced in this sheet, also for more than sixty miles to the west 
of its western boundary, and for about forty-fh·e mile8 E. N. E. of 
its north-east corner, will be referred to as " Hunters Island Area." 
The rocks of this area are, in lithological character, typical generally 
of all the Laurentian rocks of north-western Ontario and northern 
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Iinnesota, so far as t,hese are known; but the slmpe of the area in its 
irregularity of outline and greaL length (oYer two hundred miles) com­
pared with its breadth (nowhere 01'er twenty-five miles and rapidly 
tapering from the centre each way to exLend in long narrow tongues) 
presents a marked contra.Rt to the u ual O\'al or egg-shaped areas of the 
granite gneisses in this country. 

IV. A portion of a granitic area is exposed around Saganaga Lake , 'aganaga 

which, so far as its outlines have been determined, would seem to be area. 

()f comparntiYely regular ovoid form ; about sixteen miles in extreme 
width; ancl about ixty miles long, in a direction K. 60° E. of 
which forty-five miles will be mapped on the sheet east of this. This 
.area will be called the "Saganaga Area," from the nan1e of the best 
known and most important lake within it. 

The rocks of this area present some lithological peculiarities, and Lithological 

differences of opinion prevail as to their a"e which will be brieHy alluded pee;uliarities 
o ' of each area. 

to in a later part of this report. 

f. KAWAC:ANSIKOK AR.EA. 

The limits of this area hav« berm already defined as far as they en- Limits of 

()roach upon the district under consideration. This portion of the area area. 

so far from presenting the feature of containing bancls of mica schist, 
so characteristic of the arelt to the north, appears to be unusually free 
from them, even in close proximity to the occunence of these rocks 
to the south. A few localities in which these bands occur have, how-
ever, been <tlreacly noted. 

The rocks north of Sturgeon Lake are of typica.l pink-gray granite Sturgeon 

gneiss, usually distinctly foliated on the islands and on the more Lake portion. 

southerly points of the north-west shore, but appearing less distinctly Description 

so, as the distance from the line of contact increases. A hard, reel, of rocks. 

fine-gmined granite, almost devoid of mica, hornblende or any of their 
decomposition products, occurs on the north side of the narrows at the 
east encl of the western portion of Sturgeon Lake. Here a feature, very 
common, particularly in these felsitic granites of the Laurentian, is 
seen, viz., a parallel system of jointing planes a few inches apart. The Jointing 

constituent minerals of the rock do not show any parallelism of planes. 

arrangement. 

On the north-west shore of Sturgeon Lake, the rocks are also char- Pegmatite . 

.acterized by the presence of small irregular areas of very coarsely 
crystalline rock, or pegmatite; sometimes these areas are irregularly 
circular in form and sometimes gradually merge, by diminution in the 
size of the crystals, into the ordinary medium-grained granite, but as a 
i·ule there is a more or less sharp line of demarcation. Very frequently 

91 
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the pegmatite occurs in distinct and uniform veins. A most excellent 

example of such veins is figured below, from an occurrence on th e 

point between the two bays close together. and running north from 

the centee of this part of the lake. 

The unshaded po1-tions represent the l'ems uf coarsely c1-ystalliue 

quartz, orthoclase and bleached mica. The figure is corrnctly clmwn 

to a scale of eight feet to an inch, and the veins are as regular and 

straight as rf'presented. As a rule 110wever the veins are not so straight 

and uniform. The shading lines represent the direction of the foliation 

planes of the inclosing gneiss. From the " faulted " occurrence 

F,,.,.,,, ''''"· of the veine, ;t would "'m that tboy have been filled ;,, pmhuhly 

by infiltration from tl1e inclosing rocks, after the gneisses had been 

cracked and faulted, as the age of the veins running in both direc-

)lnscovi te. tions is evidently the same. The rocks of that portion of this ctrea, in which 

are Russell, Chatterton, and the smaller lakes to the south, are char­

acterized for the most part by the presence of muscoYite, sometimes 

associated with, sometimes replacing, the biotite constituent of the 

granites. The presence of musco1rite does not apperir to have any 

Garnets especial significance, but it is observed that the presence of garnets in 

the granite gneiss, wlJich in this part of the area is a notable featt1re, 

rippears to be, in a measure, a function of the presence of muscovite. 
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. Musco1·ite granites a,re particula.rly noted on the western part of Localities of 

L k l 1. l . . ll l d · t muscov1t~ Russell a -e <Lnc a itt e musconte occurs m a t rn re gram es granite. 

arnund the shores of the south-ea tern extension of 8turgeon Lake and 
of the lakes to the east tributary to this, and on the west side of 
ChatterLon Lake where the granites nre a dull whitish colour. 
1\Ius.;OYite is the only micaceous mineral in the rocks of the south-east 
ba,y of :McDougall La,ke. MuscoYite as well as biotite occurs in the 
rocb of the east side of Chatterton Lake. 

Garnetiferous granite gneisses a1·e clrnracteristic of the shores of the G:.rnetiferonR 
. f ~ L l ( l rock~ of Stnr-eastern or rather central exp;ins10n o ,,turgeon a rn <L arge ex- geon Lake. 

pansion north of the northernmo:t point of Hunters Islancl is locally 
called this), particularly on the southern shores, and on the south side 
of the channel to the north-eastern part of the la,ke above referred to. 

Pegmatitic granite i of suchfrequentoccurrence around this portion of Occurrence of 

Lhe lake as to form a large proportion of the rock exposures. It occurs pegmatite. 

principally in irregular patches, often 100 feet or more across; 
sometimes a gradual diiferentiation of the pegmatite into the medium-
grained granite is observed, hut <L. a rule n more or less distinct line 
of demarcation is noticeable. 

, 'outh-east of this, in the extreme south-eastern expansion of the 
lake, some straight uniform veins of pegmatite, only two or three inches 
wide were observed, cutting the reel granite, which is here devoid of 
Btructure and contains a very little muscoYite mica. The veins have 
weathered more than the inclosing granites, and form shallow channels 
or troughs in tlie su rface of the rnck. 

Tt has been observed that, speaking generally, this aggregation of Distribution 

coarse crystals in veins and irregular areas, usually consists of orthoclase of pegmatite 
· and felspar 

qmirtz and mica in the granitic rocks, and as a rule, almost wholly of rock. 

white orthoclase with <L sm:ill proportion of quartz, but with little or no 
mica in the Coutchiching and Keewatin rocks; and that in these latter 
the orthoclase crystals do not attain to so large a, size. A much 
more frequent exception to this rule is found in the felspar rock, as 
distinct from pcgmatite, associated with the granites, than in pegma-
tite associated with the newer rocks. 

At the north-east end of the main body of Sturgeon Lake, a bedded Beddl'd 

structure is apparent in the rock.. This, howeYer, is probably a series "tructnre. 

of jointing planes simulating this structure. 

IT. THE POOll-BAH AREA. 

Limits of Arm, Character of Contact nnd Lithological Characte1·s. 

The rocks of this area may be generally described as very coarsely Description 

c rystalline aggregations of hornblende and felspar, generally ortho- of roch. 
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clase. The felspar crystals are often twined, but t l1ey seldom 
exhibit the fine striation clue to multiple twining, characteristic 
of plagioclase. '\Yhile individual felspars attain to sizes larger than 
neighbouring crystals, the rock is not a true porphyry. On an 
island one-third of a mile south of the prominent point on t he west 
side, felspar crystals were measure<l three inches in length; here 
the ro ·k is intersected by jointing planes, but with no uniformity of 
direction. Jn places, particularly on the west side of the lake, a rough 
parallelism of arrangement among the constituent minerals is barely 
discernible on the surface, and sometimes the rock shows an inclina­
tion to cleave in parallel directions under the hammer, but it cannot 
be described as lieing foliated. 

In some localities the hornblende syenite merges into a finer-grained 
hornblende granite, by the addition of <t little qua1·tz, and on the 
western p<trt of the large island, in the northern part of Pooh-Bfth 
Lake, the rock becomes quite fine-grained. In some localities, as­
sociated with the hornblende syenite, is a finer-grained, decomposed, 
greeni h-black felspathic hornblende rock, cont1Lining sometimes a 
pyroxenic constituent, and generally many disseminated scales of 
black mica. 

These a1·e probably local phases, where t he felspar has become subor­
dinate and the hornblende partly changed to chlorite, with t he biotite 
developed as an accessory mineral. 

Occurrences of this rock were observed at the south-west end of 
Pooh-Bah Lake, near the portage; on the north-west shore, one mile 
north-east of the portage; and at several points along the south-east 
shore, to the eastern end ; but none were obsen-ed in the more central 
portions of the area. 

At the point on the Routh shore, near the east end of t he lake, asso­
ciated with t his decomposed rock, is a hard black coarsely crystalline 
hornblende felspar rock, the fr'lspar apparently one of t he triclinic 
varieties (diorite). 

The Coutchiching rocks of '\Vink Lake are represented by fine-grained 
light gray evenly laminated biotite gneisses ; on the south shore 
merging into felspathic mica schists, elsewhere, particularly on the 
northern end of the lake, sometimes containing siliceous nodules. The 
syenites are represented on this lake apparently only by a reel medium­
grained hornblende granite, containing some large crystals of felspar 
perhaps porphyritically developed. This rock is lithologically the same 
as the dark gray·medium-grained rock found associated with the horn­
blende syenites of Pooh-Bah Lake, on an island near t he south shore 
one mile and a quarte1· ea~t by north 0f the portage from '\Yink Lake. 
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Hornblende granite i:; seen in vm·ious exposures for th1·ee-quarter of 
a mile on the north-c:ist side of \ Vink Lake, where indicated, and on 
the adjacent islands. Its contact with the mica, schist is conce<tled 
under the waters of the lake or under the boulders and marshy land 
of the shore. 

The outlet of Pooh-Bah Lake i:; eroded entirely out of the mica schists Xorth side 

and on the west shore of this lake south of the outlet, the contact line P1. ock'.h·Bah ..Ja e. 
can be very dosely located by the proximity of adjacent exposures of 
each variety, although the actw1l junction is concealed. The whole of 
the north shore of Pooh-Bah Lake is occupied by mica schist, becoming 
in placf's, p:trticul<tt·ly near the syenites, very hard, compact and fine 
in textm·e, and hornblendic in composition. 

On an island near the north sh,ire, forty-tive chains east of the 
portage to Uoifnmnn Lake, is an tLlmost aphanitic, hard grayish-black 
rock, cont<tining ,-e1·y much iron pyrites, very slightly schistose and 
resembling a tine diabase; it is, however, close to the line of junction 
;1nd strictly parnllel with it. A continuation of the band is seen on an 
ishLnd to the north-east and on the main shore, where it is more schis­
tose and less line-grninecl. In this band, where schistosi.ty is visible 
on the last island mentioned, the planes of schistosity are much con­
torted, and the rock is cut, by uands of granite and felsp<tr rock. 

The contact line can be traced with considerable accuracy through 
the islands and between them and the main shore, &nd although it 
cannot be Neen exactly in the north-east lia,y, it can be located within 
the limits of accuracy delimible on the sctLle of the map. 

The whole of the eastern and southern shol'es of the lake, as far as 
can be judged from the cornparati ,-ely few exposures they a,fford, is 
occupied by the horn blentle syenites, with their local varieties. 

A single exposure of mica schist on the extreme south-west shore, Contact in 
· f · d I bl l . ·t f ·outh-west with several P.xposures o very coarse-gra1ne lorn enc e syern e a ew end of lake. 

chains east of it on the north shore, define the contact with the mica 
schists, which :tt·e exposed at intervals across the portage to l'\Tink 

Lake. 

It is he1·e observed tlrn,t the mica schists become less massive and )Ietamorph-

compact as the di ·tance from the syenites increases. ~:1?~~~~~~i~ 
The contact can be again located with considerable accuracy on the Contact south 

first hike south of Pooh-Bah Lake, on the winter route to Oonmee ra~:ih-Bah 
Lake, and the contact line from here to the last determined point is 
probably closely approximate as laid down. 

East of this the liue of junction is conjectural, and is inferred to be Limits of area 

approxinmtely located as indicated on the map, from the convergence B~l~ ~a~~h 
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of the strike of t he mica schfr1tR in their most easterly exposures, to 
the north and to the south of Pooh-Bah Lake. It has been found 
that the line of contact iH conformable with the strike of the rocks, 
and from the rapid c01wergence of these strikes it would seem evident 
that the syenites do not extend very far east. The oYoid termination 
giYen to the area is representatiYe of the usual form as~umed by these 
small areas, wherever they have been worked out accurately. The 
country between Pooh-B<th Lake and the eai;;tern part of Sturgeon 
Lake is very rugged and affords no means of acces by canoes, <tnd very 
few exposures of rock certainly in sit1~ are reYealed. 

l'oi;sible con- It is possible that this area connects geographically with, and is a 
tinnation of westen1 extension of the crrnnite area south-east of Nturcreon Lake· 
gramte8south· ' 0 o ' 
east of Stm- but this is very unlikely, in consideration of the probable and revealed 
geon Lake. directions of structural planes already detailed, and from the great 
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dissimilarity, in general clmracters, between the rocks of the two arPas 
and from a well-founded doubt as to their being of one age. 

:From the foregoing, it will be seen tlmt the syenites and mica schists 
wei·e nowheee observed in a,ctual cont;icL, but from the close proximity 
of adjacent exposures of the two classes of rnck, from the absence of 
bands of mica schist in. the syenites and pf the syenites in the mica 
schists, the brecciated aspect of the contact so characteristic of the 
granites elsewhere, seems to be here entii·ely wanting. 

~everal outcrops of the greenish-black micaceous hornblende rock 
described as associated with the , yenites are found in Yery small areas 
among the mic;i schists, particularly at the south-east end of vYink 
Lakr. 

The snrnll area of rocks mapped in the same colour as the Pooh-Bah 
are11, extending from vYilliam Lake to form the tongue of land in the 
western part of Brent Lake, are assumed to be of the same origin and 
age as the Pooh-Bah syenites, from the strong similarity between them 
a,nd the associated greenish-bla,ck felspathic hornblende rocks of tlw 
latter. They may generally be described as coarsely crystalline, horn­
blende rocks, frequently containing a felspathic constituent and 
occasionally having some scales of black mica, probably secondary, 
asi;ociated with them. The felspar cannot he tleterminecl macroscopically, 
but appears to be orthoclase. The structure in the field has been very 
closely worked out, and t he map exhibits their relations to the mie<i 
schists and granites with all the accuracy possible to the scale. These 
rocks are obserYed to be nowhere in dfrect contact with the granites, 
but to be surrounded on all sides by mica schist strictly conformable 
in its strike to the outline of the hornblende rocks. The band of mica 
Rchists interveniug between them and t he granites to the east is only 
a few chains wide. 
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The fLSpecL of the hornblende t·ock in its relations Lo the mica schist, ErnptiH• 
. l f . b 0 h l . l f 'u·11· L k character. is t iat o an crnptLYe oss. n t c sout 1-east sic e o n i iam a -e, 
about thirty chains north-east of the portage into Brent Lake, and in 
the west ba,y of the latter, the mica schist is seen to be very much 
contorted and crumpled. In \Yilliam Lake, associated with the crnnr 
pied mica schist, are bands of granitic rock very similar to the bands 
found usually in the contact zone between the Laurentian and the 
Coutchiching rocks, and these bands, quite conformable with the schist 
with which they <Ll'e intercalated, have suffered the Rame contortions. 
They may be later segt·egations, but it is difiicult in the field to avoid 
the conclusion that the structure is due to a later intrnsion of the horn­
blende rocks through the contact zone betwl:len the Laurentian m1d 
Coutchiching rocks. Tn that case, as the date of folding of the Cout­
chiching and Keewatin rocks was in aJI probability the ame, these 
hornblende rocks would be Keewatin or post-Keewatin in age. 

This may or nuty not involve the a<re of the Pooh-Bnh syenites, aR the 
correl<ttion of the wo is a doubtful one ; but as the question invo!Yes 
broad and general isRues, it will be discussed hiter uncle1· "Theoretical 
Consideration$. " 

II I. '"rim HUNT 1ms lSLAN J) AREA." 

As before sta,ted, the rocks of thi:, are<t are typic1tl of the Laurentian 
series in this pnrt of the country, and a general description of them Typical rock~ . 
applies also to the fCLwagansikok are;t partially exposed in the area of 
this sheet. 

The rocks vary in colour from white through shades of grny and pink De8cription 

to dark gray and deep red. In texture, they vary from almost aphanitic, of roC'ks. 

in the unmicaceous V<trieties, to such extreme coarseness of crystalliza-
tion, as to characterize them as pegmatites, nor can m1y ge11eral htw be 
as yet formulated which the rocks Heern to follow in this particular. 

Sometimes large crystals of orthoclase developed porphyritically in Porphyritic 

a finer-grained ground-mass, are obHen·ed, but no deduction with regard stmcture. 

to any strntigrapbical significance of these occurrences could be drawn 
from such observations as were made in this connection. 

The foliation of the granites has been observed with some care, and Foliation. 

while it may be stated as a general rule, that in the neighbourhood of 
upper Arch;ean areas the grnnites 1we morn 01· less distinctly foliated, 
and that in the central portion of granitic areas the rocks show very 
faint traces, if any, of this fofottion, still, the rnle is by no means 
without exceptions to both statements. The localities where the 
rock exhibits very few or no traceR of parallelism in the arrangement 
of its constituents, are indicated cm the map by short red lines clrnwn 
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in <Lll directions, and cm1 be con8idered as relia.ble only on the shores 
of the lakes; those localities where the rocks a.re more or les distinctly 
h,mina.ted a.re indicated by a para,llelism and continuity in the direc­
tion of these red lines; again these gi rn reliable information only on 
the lake shores, where they have been observed, and where conobor­
<Lted by the strikes shown; however, it is probable that the structure 
thus indicated is the true one. 

In composition, the rocks are usually biotite granites in which the 
orthoclase and quaetz are very constantly present : but the biotite is 
often replaced by, or associated with, muscoYite or hornblende, and in 
ma.ny places these bi-silicates are clmnged to chlorite. It is probable 
that a minute proportion of l,lagioclase is a more or less common con­
stituent, but in the Kawagansikok and Hunters Island arens it can 
seldom be detected by the unaided eye. 

The limits of the Hunters Island area, in so far as it occurs in Cana­
dian territory on this sheet, haYe been already described in defining 
the limits of the Huronian, or upper Arch1c>an, rocks. 

The Laurentian rocks of Namaluin Lake at·e massive t•eclcfo;h geanite, 
for the most part not foliated, although in places faint structural lines 
are Yisible. This granite holds in places bands of mica schist, which 
would appear to he large included fragments broken off from the main 
series. 

On the east side of Sand Point Lake cLt, m1cl on the prominent point 
north of, the narrows in the southern part, the granite changes into 'L 
very tine-grained hard red rock, ·containing Yery little if any bi-sili­
ca,te, and is morn truly a felsite than a granite. ::N" o foliation of the 
constituent minerals if\ oh ervn,ble, but it is intersected by well marked, 
slmrp cleavage or jointing planes in three directions : One horizontal, 
the other two vertical and nearly at right angles to each other ; these 
planes cut the rock into small rhomboidal blocks, often le;;s than a foot 
in largest measurement, although in places the blocks are Yery large. 
This is a very common feature, particularly in the felsitic granites. The 
cha,nge from this phase of the granite to the more micaceous and 
coarser variety, appears to be somewhat gradua.l, and there is little 
doubt that the felsites are merely local phases. 

This felsitic phase of the granite is not at <ill uncommon, mid is 
seen in rnany places, among others :-

On Kahnipimi1rnnikok Lake, on the west side of the two large islands 
extending from the second to the fifth mile from the northern end, 
and on the main shore oppo8ite. 

On the lake south of Hulburt Lake. 
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On the south part of Agnes Lake. Here a gradmtl tran ition from Agnes Lake. 

the felsites (by the introduction first of chlorite, then of biotite, accom-
panied by a gradmtlly increasing coarseness of texture) into the ordin-
<Lry biotite granites, is seen, not only in the direction of the structural 
planes, which are almost indiscernible in the felsites, but also across 
this direction. 

Felsites are seen north-west of Louisa, Lake, where i11 places they 
are quite aphanitic and become a felstone. 

About the nanows between Sand Point and Vennilion Lakes the Sand.Point 

grnnites have a porphyritic structure. The rock is massive and Lake. 

granitoid. 

On the boundary route from Lac la Croix to Basswood Lake many Lac la Croix 

varieties of typical Laurentian granite and granite gneiss are seen; i'.'a~:.ss\\'ood 
but the rocks are generally faintly foliated, pink, biotite granite 
gneisses. 

Dr. Bell* describes the rocks of Basswood Lake, east of the Huclson's Basswood 

B C • t " tl fi . d b . I t l" ht l Lake rocks ay ompany s pos , a ra ier ne-grarne , ng 1 , ig gray anc · 
recldish-gray syenite, consisting of crystalline white or reel felspar and 
black hornblende, with more or less quartz in some parts." 

In '\Vicksteed Lake the rock is very coarse-grained, in many localities Wicksteecl 

pegmatized, particulady on the south shore; is usually light pink Lake. 

and not foliated, and is characteristically a muscovite granite. On 
the northern shores it becomes a medium-grained muscovite biotite 
granite gneiss, somewhat distinctly foliated. 

On t.Jie lake south of this, and west of Darkey Lake, the muscovite 
granite is deeper in colour, finer in texture and contains a little biotite. 

It has been thought advisable to indicate on the map the localities Muscovite 

I · I · · f tl lot·alities w iere muscov1te occurs as <t more or . ess prominent con. t1tuent o le · 

granites, and this has been done by placing the letter (ci) in red in 
such places. $imilarly the occurrence of garnets is indicated by the 
letter (b) in reel on the face of the map. 

The eastern shore of the southern part of Darkey Lake is occupied Darkey Lake. 

Ly coarse-grained reddish biotite gneiss, associated with some sub­
ordinate bands of mica schist. On the west shore almost continuously, 
is exposed a dark redclish-gray micaceous gneiss, quite distinctly 
foliated in bands, with more massive phases intenrening. 

The rocks of Conmee Lake, and the western part of Brent Lake, have Brent Lake. 

been already descl'ibecl. In the north-westerly bend of the latter, be-
tween the eastern and western pa,rts, the granites on the west side 

* J{ep.' of Progress lxeol. :-lnrvey of Canada, 1872-73. Repurt on the country 
between Lake Snperior and Lake 'Vinnipeg, p. !J.I. • 
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present high precipitous cliff.~, clue to Yertical jointing planes. In the 
eastern part the rocks aee pink biotite rnuscovite granites, rather di -
tinctly foliated. r\ very light gniy gneiss is seen on the north side 
near the portage on the route to Pooh-Ba,!1 Lake, in which the al termite 
bands of white and dark gray rock are uniform, <tnd the lamime much 
distorted; the bands in which ' the biotite predominates are com­
paratively far apart and give the rock a stre<tked aspect. 

On Mcintyre Lake the granites are .rather fine-grained, deep pink, 
and indistinctly foliated; the same rock is seen on Sarnh Lake. On 
an island at the east end of the latter the granite is darker in 
colour, ;md affords macroscopically distinct evidence of haYing been 
sheared. 

A peculiar grnphic granite is Heen <Lt an exposure at the 
north end of the snu.1,ll lake Houth of Sarah Lake, where a red fel­
spar, in medium sized crystalH, iH associated with inegular gmi1rn of 
quartz;_ this is intersected by veins and stringers, Jess than half an 
inch in thickness, of pure quartz; these little veins as a rule are 
roughly parallel in a general nort.h and south direction, but sometimes 
veins intersecting these at YariouR ;mgles are seen. 

The rocks of the second lake north of Keefer L>Lke, south of Shelley 
Lake, are in phices doubtfully biotite granite, the bi-silicate now 
existing as a chloritic mineral which may haYe been derived from horn­
blende. Comparath-ely large imbedded crystals of orthoclase give the 
rock a porphyritic aspect. 

::\lost of the rocks of this l"oute are reddish biotite granites some­
wh<it obscurely foliated. 

Chloritic granites arc associated with the biotite grnnites of the first 
lake north of Keefer La~ce, and on the west side of Keefer Lake, about 
the middle; here the rocks show crushing and shearing phenomena, 
and it is probable that the chloritic rninernl haH been derived in this 
way from mica. 

The shores of Kahshapiwigamak Lake are ratlwr high and abrupt, 
and present continuouR exposures of gmnite, reddish in colour, and 
fine-grained, containing, as a rule, but a small proporiion of mica, 
and none at all in several places in the southern part. In the 
rocks of the north-eastern arm the bi-silicate is now a chlorite, and 
they contain some porphyritic twinned crystals of felspar. The rock 
is deep red in colour. On an island near the west shore, north of the 
centre of the ln,ke, the granite contains a little muscovitc, probably 
secondary, as the rock exhibits crushing a.ncl shearing phenomena. 
The chloritic phase of the granite i seen on the wast side of the 
most easterly of the two liays at the south encl. Pegmatite with 
rnuscovite is seen in the northern part of the lake. 
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The shores of Hulburt and \Villiams lakes, with those of the other Hulburt T,>tke 

lakes forming this route, are high, rugged and precipitous, presenting ronte. 

bold, sometimes perpendicular, cliff.~, seen tu he composed of granite, 
containing as a rule a small proportion of mica. The rocks are gray 
or recldish-gray in colour and coarse in texture. The lamination is 
very indistinct, often indescernible in the hand specimen, though 
foliation is often quite apparent in the field. Biotite pegmatite occurs 
about the middle of the lake south of ICihnipimirnmikok Lake. 

The granitic rocks of Kahnipiminanikok Lake may be generally Rocks of 

described as licrht pinkish-crray medium-oTained biotite rrranites usually K~hnipimin-
0 o ' o o ' an1kok J...Jake. 

somewhat distinctly foliated. Their character is comparatively uniform 
in all parts of the lake, and presents no novel features beyond those 
nJready referred to. In the bay on the north side of the lake one mile 
west of McKenzie Inlet, some of the largest crystals of orthoclase 
known in this country, occur, some of them measuring four inches in 
length. Iron pyrites occurs in the granites of the north end of the 
lake. Muscovite-biotite-pegmatite occurs on the north side nea1· the 
mouth of McKenzie Inlet. 

The granites of the northern part of Agnes Lake, are on the whole a Agm,s LakP. 

pinkish-white or light gray hiotite-granite-gneiss generally quite dis-
tinctly foliated. 

A curious example of patches of foreign rock included in the gran- Inclusions in 

ite, is seen on the hare hill on the east side of the little hay forming granite. 

the southward extension, behind the spur running north of the large 
bay running north-east from ttbout the rniddle of the lake. 

The country rock is a pink foliated granite gneiss, dipping S. 70° E .. 
angle 45°. There is a faint appear­
ance of bedding in planes parallel 
to this. Imhedded in this ::ire the 
fragments, :figured here, which 
consist of a dark gray micaceous 
gneiss or mi.::a schist, with a green­
ish tinge, probably due to a partial 
decomposition of the mica into 
chlorite. 

The lamination of the gneiss 
abuts sharply upon the outlines of 
the fragments, and continues into 
the little dikes which cut into the 
fragments, as shown. These dikes 
are parallel to the direction of the 
lamination. 
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The surfaces of the inclusions have a regular ribbed or fluted appear­
ance, the ribs being two or three inches apart and standing nearly an 
inch aboYe the trough-tike depressions. These ribs are parallel to each 
other, and their direction in different inclusions are also roughly 
parallel; they also mal'k the direction of the planes of schistosity of 
the mica schist (which is not, however, very fissile), cross that of 
the lamination of the inclosing gneiss, <tt an angle of about 50°. 

It will be observed that a line drawn from this locality, north-east, 
Synclinal axis. parallel to the lines of strike shown on the map, would strike the schis­

tose band of McEwen L<Lke, and the inference is strong that these in­
clusion mark a synclinal axis in the once overlying Ooutchiching 
rocks, which,_save only these fragments, haYe been entirely denuded. 

l:'egmatite. 

Agnes Lake 
to BaRswood 
Lake. 

Remaining 
portion of 
area.. 

Htratigraphi­
cal_relations. 

The rocks on the ·outh part of Agnes Lake, for the most part 
obscurely foliated red granites and felsites, have nearly all been inci­
dentally described in previous pages. 

A pegmatite, containing no mica, is seen on an island in the northern 
part of the lake, thirty chains south of the mouth of the narrows 
through which the eastern outlet passes. A little iron pyrites is 
here associated with it. 

The rocks exposed on the route from the middle of the west side of 
Agnes Lake, are for the most part reddish medium-grained biotite 
gneisses. Near Basswood Lake, they usually cont.Lin a little bi-silicate, 
which is now principally changed to chlorite. The foliation is gener-
ally apparent, but rarely distinct. In i::ome places they are lighter in 
colour and are banded with dark gray Yarieties. 

All the rocks east of this, comprising the Hunters Island area, may 
be generally described as pink gray, medium-grained biotite granite 
gneisses, usually foliated with more or less distinctness ; they present 
no varieties which require special mention. 

Ilornblende Umnites. 

As yet no specific mention has been made of the hornblendic variety 
of granites occurring in t his are<L. 'The writer: has not studied the 
relations of these to t he mica granites sufficiently closely, or 
extensively to enable him to formulate any general observations 
thereon; while it is probable that they are but phases of Lauren­
tian rocks, and that they possess no stratigraphical importance, 
it is on the other hand possible t hat some general law giving them a 
distinct significance may be cl eel uced and that they may be 
shown to differ both in ongrn and age from the ordinary biotite 
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granites. For the present, only some of the localities where they are 
found in the Hunters I ·land area can be indicated. 

A fimall area of hornblende granite or sy.cnite is seen on the portage Bn·nt Lake. 

at the wuth-ea~t end of Brent Lake. The same rock is exposed on the 
south portage at the west end of Conmee Lake. The area. is here a Oonniee Lrtke. 

small one and would seem to be an inclusion in the biotite granite. 
::)imilnr rocks are seen on the west shore of the lake, south of the 
Coutchiching belt of rocks. 

Hornblendic granite is associa.tecl with the biotite granites of the 
lake north of Keefer Lake. 

A band of reel coarse-grained hornblende grnnite, containing por- Jiulbmt Lake 

phyritic crystals of felspar, perhaps triclinic, occurs on the east shore of 
the north-east arm of the l11ke south of Hulburt Lake, a quarter of a. 
mile south of the portage into that hike ; it ii:; again seen half a 
mile S.S.v\T. on the south-east bay of the same lake. Tt has here a 
direction of S. 35° W., indicated by its foliation, which is in some places 
quite apparent. A prob1tble southward extension of this band, 
is represented by a band of very similar rock occurring a mile S.S.\V. 
of this, skirting the east side of the north-east arm of Kashapiwiganrnk 
Lake, near the portage between the two lakes. The strike is here 
S. 40° \.V., dip N.\Y., angle 75° A still further south-westerly extension 
may be represented by an occurrence of a similar rock, containing, 
however, a smaller proportion of hornblende, seen on the small island 
at the mouth of this arm ; here the direction of the foliation planes is 
uncertain but appears to be ttbout R. 10°\\r. A narrow band not over Di''<>rging 

two chain wide, of a rock which answers to the same description, hut banclR. 

which contains a mica constituent, is seen cutting the red indistinctly 
foliated biotite granite, starting from the west shore of the lake 
south of Hulburt Lake, clue west of the first granite band referred to, 
on this lake, and is tra_ced through the narrows, and, then with a more 
northerly trend it crosses in a north-westerly direction, the north_ 
west arm of the lake. These two bands converging on the same 
point are suggestive of dikes emanating from a central mass, and 
may be g.Jtered post-Laurentian eruptives. ·Associated with both 
these di verging bands are narrow bands of fine-grained dark gray 
siliceous, micaceous, hornblende schist. 

On the south-west bay of Agnes Lake, a considerable proportion of Agnes Lake. 

hornblende granite is associated with the foliated biotite granites. The 
whole of the southern part of the bay is occupied by these rocks, 
while a small area, probably a comparatively narrow band, is seen 
on the west side, just opposite the point di\·iding this bay from 
the main lake ; here the rock is faintly laminated, and there appears 
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to be a sharp line of demarcation between it and the biotite granite, 
although some of the associated rocks contain both hornblende and 
mica. In some places the hornblende granite appears to be included 
in the biotite granite or felsite. 

Fine-grained red hornblende granite, sheared :md containing some 
biotite, is seen on an island ne[Lr the east side of _\.gnes Lake, two 
miles and a half S.S.E. of the point above referred to, and south of 
this on the west shore simihtr rocks are occasionally seen. 

In the north-west bay of Farquier Lake, the granite is massive and 
very da,rk, and exhibits in the fresh fracture small inclosed masses of 
hornblende. 

Gray medium-grained hornblende granite occurs on an island in the 
north end of :Murdoch Lake, and in Kahnipiminanikok Lake, at the 
entrance to the bay north of Murdoch Lake. 

On the south side of the eastern end of McKenzie Inlet, the promi­
nent points consist of large flat blocks of medium-grained hornblende 
gnmite ; west of this on the north side of the narrows, a similar rock, 
but finer grained, occurs in sit1i, being apparently a band a few chains 
wide ; the same rock is exposed at three or four localities due west of 
this, on the west shore. OlL the extremity of the prominent point on 
the south side of this inlet, a mile and three-quarters north north­
east of the entrance, a local occurrence of coarse-grained sheared horn­
blende granite is seen, in which the hornblende has been largely 
changed to chlorite in the shearing planeR. 

On the arm south-east of this, at the na.rrow part halfway between 
the main lake and the Indian reserve, a local occurrence of fine­
grained hornblende granite is Sflen on an island in the centre ; on the 
north shore opposite this a, little Liotite is associ<ited with it. 

On the south-east part of this lake, on the uorth side, iihout the mid­
dle, iR an irregular band of fine-grained hornblende gl'anite, which, in 
the most westerly exposure examined, becomes a tine-grained, felspathic, 
dark gray hornblende schist, containing apptirently a pyroxenic con­
stituent. 

At the outlet of "\Vet Lake, on the north siJe, the rock consists 
mainly of hornblende, considerable mica, a little fleRh-red felspar and 
perhaps a little quaetz ; on the north Ride of the la.ke, <tbout the 
middle, a narrow band having the aspect of 1i dike of hornblende 
syenite occurs. 

On the northern extremity of the island in the Past bay of McEwen 
Lake, and opposite it on the north shore, a medium-grained dark reJ 
rnicaceous hornblende granite occurR; the sarue rock occurs on the 
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point at the extreme south end of the lake. These occurrences would Continuous 

seem to mark a continuous band or dike of these rocks. band of horn­blende granite 
At rare intervals a bedded structure in the granite is discernible. Bedd~d 

The bedR are usually not much less than a foot thick, and seldom more structures. 

than three feet thick, and are generally parallel to the foliation planes 
of the rock. From later observations made elsewhere, it may be stated Hon~blende 
as a general rule, tlrnt the hornblende granites exhibit this feature grarnte . 

much more commonly, in proportion to their cleYelopment, than the 
biotite granites do; but in hornblende granites the writer has nowhere 
seen a distinct lamination of the mineral constituents, associated with 
this structure. 

::Jome of the localities where this apparent bedded structure was Localities of 

obsen-ed 1rn1y be briefly enumerated:- bedded 
structure. 

On Kahnipimimmikok Litke, on the north side of the bay on the Kahnipimin­

south Ride of McKenzie Inlet, beds from a few inches to a foot thick anikok Lake. 

inclined to the south-west at angles Yarying from zero to 15° are seen. 

On Agnes Lake, on the east side, near the north encl, the pianes ciip Agnes Lake. 

to the north angle 10° to 15°, foliation planes which strike N. 30° E 
and are rtearly vertical intersect these beds. 

On the east side of Agnes Lake, near the entrance of the north-east 
bay, the beclH clip T. 60° 'vY., angle :30°. On the opposite side, near 
the north end of the bay, the beds are parallel with the lamination 
pla,nes. 

Two localities in the reel gra.i1ite of the east sho1·e of the lake, about 
the middle of the southern part. 

On the south-west encl of Farquiet· Lake are rough irl'egular beds in Farquier 

reel granite, inclined . 70° ·w., angle 50 . Lake. 

On Sunday Lake, south part, beds inclined S., angle 60°. 

lV. SAGANAGA AREA. 

The rocks of Saganaga Lake and vicinity were not examined by the 
writer who is, therefore, unable to make any definite statements 
regarding their character, or to do more than state the grounds on 
which they have been tentatively represented on the map as Lauren­
tian. These reasons will be given later. 

On the geological map of the Dominion of Canada, published in Previous 

1882, the granitic rocks of 'nganaga Lake are represented as igneous correlations. 

granites breaking through Huronian strata. On the "Geological map 
of the Iron Regions of i\Iinnesota," published by N. H. & H. V. 
Winchell in 1890,' they are represented as Laurentian. The rocks are 

3 
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described by the above authors in the accompanying report as "receiv­
ing a distinctive character fro111 the large grains of quartz. These grains 
are large, angular and numerous, and on weathered surfaces stand out 
prominently. The felspar exists in sub-angular p<ttches, imbedded 
with the quartz in• a ground-mass, which is mostly chloritic and in 
places develops chloritic spots, while in other places hornblende forms 
merge into visibility." Again they say : "The rock it.self is not of 
course a characteristic syenite. All hornblende has disappeared ; a 
felspathic matrix remains, with some green specks and spots, and the 
quartz is irn bedded in it. Some of the broken surfaces of the rock 
have a sericitic lustre. The formation as a whole is roughly bedded." 
From this they would appear to be allied to the quartz porphyries. 

H. V. \\~inchell,* in a later paper on the subject, dated December 
20th, l 90, says that "the rock is conglomeritic in places, and contains 
pebblei; which are strikingly similar to each other in composition and 
appearance. A majority of the pebbles are composed of lamellar 
augite, with or without apparent small grains of felspar." 

I'. ISOLATED GRANITIC AREAS. 

Breaking through the Coutchichin" rocks of the region, at·e isolated 
area. · of granite, which cannot certainly be said to be of Laurentia.n 
age, but it would seem that the balance of evidence favours that view. 

By the Soldiers' Portage route, above referred to, between amakan 
and Rainy Lakes, there are two portages ; on the south-easterly one 
felspathic mica schist i frequently exposed; on the slough 
and on the other portage (Soldiers' Portage) massive granite is exposed, 
as well as on several points of the southern extension of Hale Bay, 
and on the island in the angle of it. These exposures indicate the 
existence of what is probably an isolated local area, similM· to those 
shown on Hale Bay and on the southern shore of the eastern arm of 
Rainy Lake, west of Kettle Falls ( ee Rainy Lake sheet). This granite 
is deep red in colour and not at all foliated; it would appear to be a 
distinct intrusive mass. 

The granite of Thompson Lake is an isolated area, being cut off from 
the main mass to the south by the band of mica schist indicated by the 
almost continuous exposures along the south shore of the lake. The 
exposure;; in the eastern and western extremities of the lake, and along 
the canoe route north, prove this area to be surrounded on all sides by 
mica schist. The contact is brecciated, and is typical in character of that 
of the large Hunters Island area to the Routh. On. the north-west, 

*Am. Jollt'. Sc., \'OI. XLI., No. 24(), p. 386. lS!ll. 
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north 11nd east sides, the schists, wherever obsen·ecl, were found to 
dip away from the granite nucleus at angles varying from 40 to 60°, 
hut there is no evidence of a synclinal structure between this a,nd the 
grnnite apophysis to the south. 

The granite boss Oil vVolseley Lake is inferred fron1 a few exposures Wol~eley 
l . l l d. t . l d I l" "t Id b tl Lake granite. on t 1e pemnsu a anc a Jacen is an s. ts mu cou not e exac y 

defined, nor its contact with the schists observed, owing to the drift 
covering hy which it is concealed. 

8mall outcrops of granite in rocks of presunmbly earlier age, are seen Small out­

in many localities, p~trticularly in proximity to the large granitic area , ~~-~\~it~fin 
and as these areas are approached the increasing abundance of granitic mica schist. 

bands marks the contact zone. Such small areas and isolated bands, 
more or less distant from this zone, and too insignificant to be shown 
on the scale of the map are found in the following localities :­

Captain Torn Lake, about the middle of the north side. Captain Tom 
Lake. 

On the creek east of the portage south from Tanners Lake, reddish South of Tan-

fine-grnined evenly foliated biotite gneisR. ners Lake. 

On the outlet of Darkey Litke. Several small outcrops perhaps North-west of 

marking an anticlinal axis. l'.lleclium to coa rse-grained and pegmatitic Darkey Lake 

muscoYite granite. Biotite is sometimes associated, and in one 
exposure, garnets tire seen. 

Near the mouth of the stream forming the outlet of Pooh-Bah and 
Wink lakes. 

On the portage north of Conmee L>tke. Conmee Lake. 

On the sma,ll la,ke, north of Conmee Lake, at the west encl. ·This 
same bm1cl app<1rently occurs on the south side, near the north-east 
end ; but here it is very coa,rse-grained, the larger crystals of the felspar 
are twinned, and a little hornblende is perhaps present. 

A small area of muscovite granite is seen associated with the mica WilliamLake. 

schists of the west encl of '\Villiarn Lake. 

GENERAL THEORETICAL CoxsrnEtu·1·10Ns. 

In the foregoing pages, doubts have been expressed as to the a,ge of 
some of the so-calletl L >turentian areas, notably the Pooh-Btth syenites, 
the Saganaga granites, and the small areas of eruptive gmnitic rocks. 

Any attempt to reconcile the various di,·erging theories regarding 
the Arclnean rocks, is perhaps prema,ture and can only be suggestive. 
The Laurentian rocks of the eastern part of the Dominion, as de- Sedimentarr 

sc ribed by the older Canadian geologists, and co rroborated by the !~;;::~s;~r~1~[ 
observations of later workers, point to the conclusion that many at the Dominion. 

least of t hese granite gneisses are sedimentary in their origin. 
3~ 
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Tn this western pol'tion, the work of Dr. Lawson, in the Lake of the 
\Voods and Rainy Lake regions, the observations recorded in this re­
port, a,nd the observations made by other workerR in contiguous fields, 
indicate, with equal strength, that here the granites are eruptive in 
their attitude and relationship to the overlying rocks.* 

Theory It has been argued that while the Laurentian rocks as a whole may 
b~-~~~i,~~~1 for have been sedimentary in their origin, the brecciated character of the 
contact. contact with overlying series may have been caused by later grnnitic 

eruptions along this line, which woulLl be empha,tically the line of 
Objections to weaknes ·. This is a possible, though not probable, explanation of the 
the theory. f b bl b d · · b ] h 

Irruptive 
origin not 
certain. 

acts; not pro a e, ecause no istrnct10n can e c rawn between t e 
granites at the contact and those in the central portions of the great 
granitic areas, save that of a gradual change from n gneissoid character 
<tt the contact to a granitoid one in the centre, as a rule, and this is 
not the change that would be expect,ed between <t sedimentary nucleu 
however metamorphosed and <• grnnitic periphery however foliated by 
flowing movements while in a liquid or viscid state. Again no line of de­
marcation between the supposed sedimentary rocks of the interior ;mcl 

· the assumed newer granites of the periphery, which also cut the upper 
Archreanschists, has, within the writer's knowledge, ever been describ­
ed. It must be acknowledged, however, that in such old nnd changecl 
rocks, negative evidence is especially inconclusive. 

The question of the irruptiYe origin of all the granites of this Lake 
Superior region cm1not yet be answered with absolute certainty. It 
would be rash to state from the comparatively local examinations that 
have yet been made, that the contact is always of an irl'uptive charac­
ter, although in many cases it must undoubtedly be so regarded. It 
would be equally rash to state that the nature of the cont11ct is 
nowhere compatible with a sedimentary origin for the granite gneisses : 
minute and irregular interbanding is not an uncommon feature in the 
transition zone between contiguous formations of rock unquestion­
ably sedimentary. 

*Having personally examined both the eastern and the weHtern Laurentian area" 
at intervals, from the Straits of Belle hie to Ottawa, and thence to thP Lake of thto 
'Vooc!s and Lake 'VinnipPg, I am convinced that whatever theory of origin may be 
correct, it is eqnally applicable to the whole of the great Archrean area of Canada. 
The local greater or lessf'r development of some special lithological character, as 
limestone, quartzite, etc., or physical structure, as gneiss, granite, mica, schist, etc., 
has no more bearing on the question of age, than have the similar local peculiarities 
which are more or le. s characteristic of all the younger geological systems, as for 
instance, the Cretaceous of Brit .. in and of Cannda; the lower palreozoic of Canada, 
and of Southern Australia; ancl tn-en within the limits of the Dominion, the nppC'r 
paheozoic rock; are both lithologically and physically mori, unlike each other tha11 
are any of those of the great Archrean area from Labrador to 'Vinnipeg, and thenc 
to the mouth of the 1fackenzie in the Arctic Ocean. .\. R. C. SELWY~. 
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In the preYious pages localities have been cited where an apparent Bedded 

bedded structure in the granite gneisses is more or less marked. This structure. 

fea,ture occurs at very rare intervals, and is extremely local in extent, 
wherever obsen·ed; the inclinatioh of the bedding planes are generally, 
though not ;i]ways, parallel to the lamination plm1es, where these are 
discernible ; ;incl the rock at the planes of parting does not present any 
of those changes in composition which so frequently mark the bedding 
planes of sedimentary rocks ; from these facts it seems highly improb-
able that this app;irent hedded structure indicates a sedimentary 
ongm. It is probably caused by the accidental yielding of the rock 
in parallel planes under the various strains to which it ha8 been sub-
jected. :;\or can the foliation and lamination discernible in these 
gneisses he regarded as inclicatiYe necessarily of sedimentary deposition. 

Between the Lau renti::.ns of the Ottawa Valley an cl of \Yes tern Laurentian 

Ont1irio, there is one marked difference, the presence of a series of lime- limestoneH. 

stones in the former, rind its comparative absence in the latter; but 
the absence of a lithological 111e111ber of a series, as limestone or qunrtz_ 
ite, does not militate ag;iinst t)le correlation of the members occurring 
in cliffP.rent districts, and future i1westigation may prove the Coutch-
iching series to he the stratigraphical equivalent of the Upper 
·Laurentian series of the east, to which as far as may be gathered from 
pubfo;J1e1l descriptions of the la,tter the mica i;chists would seem to 
bear a marked resemblance in strntigraphica,l relationship. But 
whatever conclusion may be eventually arri,,ecl at rega,rding the origin 
of Laurentian roclrn, or wlrnteYer subdivisions of, or rea1·rangement of 
certain members of this system future investigation may justify, the 
separate areas of granitic rocks referred to in this report present no 
individual ulrnracteristics sufficiently significant to justify the helief 
tlmt a,ny gre>it difference exists between their respective ages, and the 
same theory of origin that a,pplies to one applies to all. The smaller Small gmnite 

grnnitic areas of this region present no difl.erence in lithological areas. 

characters or in strntigr11,phical relations from those of the large areas 
which have been Cl1lled Laurentian, such as to justify us in regarding 
them as of later elate; and it seems most prolmble that they are 
subordinate deYelopments of the same fused rock~, marking the crests 
of anticlinal domes or folds in the intensely and minutely folded crust. 

H. V. \\~inchell regards the , 'a,ganaga Lake granitic rocks as of flaganaga 

Keewatin age from their lithological character, from his discovery of arE>a. 

a small band of chalcedonic silica in the syenites, and from their 
frequent altemation in bands with Keewatin schists. From the title 
to his photogrnphs given by Dr. Ltiwson, he evidently regards these 
rocks as Lau rentian. As before stated, the writer is not in a position 
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to express any opinion on the subject, but he has mapped them as 
Laurentian in accordance with Dr. Lawson's opinion, and from the 
character of the contact as shown by his photographs and reproduced 
in plates I., lI. and III., which seems to be typical of the contact of 
lower and upper Arch;ean rocks elsewhere in this region; and also 
because they seem to form an integral part of a grn,nitic area, which, 
from what is known of its more en,stern development, would seem to 
be more 1:ndoubtedly of Laurentian age. The portion of this area 
in this sheet is trifling in extent, and in working up the region 
embraced in the sheet east of this, the rocks will receive closer and 
more conclusive study. In the meantime it would seem safer to map 
them as Laurentian. 

The Pooh-Bah syenites differ in lithological character and in the 
nature of their contad, so far as can be determined, from the typical 
Laurentian biotite granites, but these differences are neither so marked 
nor so important as to offer any serious obstacle to the correlation of 
them with the Laurentian. In mineraJ composition they are typical 
of the quartzless hornblende syeniteR, which have alwn,ys been regarded 
as a specie~, although a rare one, of Laurentian rocks; and they are 
not more coarsely crystalline than the pegmatitic phases of these rocks. 

Jn comparison with the whole length of the periphery of the area, so 
little of it has been available for study, that it is hazardous to make 
any statement concerning the general nature of the contact, and 
though where t.he rocks are revealed sufticiently near the line of 
contact to allow its nature to be guessed at, it would seem to be unusu­
ally sharp and clear, this fact, in itself, has little significance. The 
mica schists appear to have suffered more than usual contact metamor­
phism; but on the other hand, the syenites reveal no differentiation 
from a coarse texture on the central portions to a fine one at the con­
tact, indicn,ting that they were intruded into cool consolidMed rocks ; 
and they would seem to have cooled very slowly and uniformly, such 
as deep seated subcrustal irruptions would be expected to cool. 

The correlation of the hornblende rocks, between William and Brent 
lakes with these is at best a doubtful one, and while the field 
appearance of the former suggests that they were erupted at a later 
date, it by no means proves it. 

In the absence of conclusiYe field evidence, we are again thrown 
back upon their lithological affinities with certain plmses of Laurentian 
rocks to decide, for the present, the question of their age. 
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COUTCllICUING Sl>RIES. 

Limits of arPn rincl conrlitions of' contact 1cith lo1ce1' rocks. 

The Coutchiching series of rocks, which is so largely developed in 
the south.eastern parL of the Rainy Lake sheet, extends into the north­
west pm·t of this sheet in a broad tapering area, whose outline will be 
now briefly defined. 

Passing up the channel above Kettle Falls (Ree Rainy Lake sheet) Xamakan 

into Namakan Lake, where the channel bends sharply to the south, Lake. 

evidences of an approach to a granitic a,rea is seen in the b<mded intru-
sions of granite into the mictt schist; these intruded bands become 
more and more numerous and important as we proceed southward., 
until when we reach the long narrow island, three-quarterR of a mile 
south of the expansion of the channel into N amakan Lake, we tin cl 
on the southern part of this island that the granitic rocks are decidedly 
the most abundant, while on the north part of the island the mica 
schists still seem to maint<tin their predominance, for this reason 
the line of contact is placed across that part of the island where the 
two rock species appear Lo be most equally developed. East of this 
islm1d, along the north sho1·e of the lake, the exposures are sufficiently 
numerous to admit of an <tpproximate delineation of this line of equal 
development, as indicated on the map. The brecciated contact zone 
appears to become a little narrower. North of this conventional line 
the predominating rocks are medium grained felspathic mica schists, 
gray in colour; south of it massive pink granites, doubtfully if at a,ll 
foliated, form the material of the widest and most numerous bands. 

From the bay south of Hale B<iy (see Hainy Lake sheet) to Lh e Soldier,' Port­

middle of the north side of :N" amakan Lake, there once exi~ted, proba- age route. 

bly but n short time since, a subordinate channel between these two 
8heets of water; iL has become choked with boulders and drift and 
exists now as a narrow slough, between the north-western end of which 
and the bay south of Hale Bay the Soldiers' Portage is cut, while a 
shorter portage connects the south-east end of the lough with 
N amakan Lake. 

Less than half a mile south south-west of this latter portage, the line 
of contact of the mica schists and grnniteg can be fixed with great ac­
curacy, from the close proximity of adjacent exposures of the two rock 
varieties and from the comparatively unbroken character of the two 
eries each side of this line. From here the contact line sweeps to the 

south-east and passing through the centre of the lake crosses in an east American 

south-east direction over to the American islands, and cuts across the •ide. 
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small peninsula to the south-west of the boundary line at the Narrows 
into s~md Point Lake, and appears again in Canadian tenitory on the 
south side of the ha,y north-west of David Lake. 

The contact thus far traced, marb the northern limit of the great 
development of granite gnei ses shown on the geological maps of 
Minnesota. 

In the bay of Sand Point Lake, north-wC'st of David Lake, the junc­
tion can be seen on a narrow point forming a shallow b1Ly of the south­
east shore of this 1Lrm. The contact is next located in the south-west 
comer of David Lake ; it cannot be placed here within a few chains. 
On the west shore of the lake the granites are frequently exposed, con­
taining thin bands and irregular patches of mi ea schist. .A. single ex­
posure of granitoid gneiss on the north-east shore of the la,ke, one­
quarter of a mile north-east of the point about the middle of this part 
of the shore, probably marks the eai:;tern limit of the granites. The 
point is occupied by a soft light gray evenly laminated gnei::;s, doubt­
less Ooutchiching; the same rock is exposed near the outlet on the 
south shore; these exposures probably belong to a transition zone 
hetween the granitoid gneiss of the west shore, which, near the outlet, 
iH distinctly foliated, and the mica schist exposed on the extreme eastern 
shore of the lake in one locality. The line of contact, therefore, would 
appear to strike from the north-west corner of the lake to touch the 
north-east shore, a,t tlrn granite locality indicated above, then to turn 
sharply to the south and south-west under the ""aters of the lake and 
pass through the channel forming the outlet into Sand Point Lnke, 
between the foliated granites, containing thin b;mds and patches of 
mica schist exposed on the north side of the channel, and the mica, 
schist and fi sile light gray gneiss frequently revealed on the south 
side. This location of the line of contact is supported by the strikes 
which are everywhere observed to be in conformity with such a line. 
The contact is seen on the point of the south shore, just west of the 
outlet of David Lake, and must pass vei·y close to the north-west shore 
of the bay south of this point, as the rocks here consist of alternating 
bands of granites and mica schists, the former predominating, while 
there are several exposures of uninterrupted mic;i schist on the east 
ide of the bay. The strikP, of the rocks on both side of this lmy are 

parallel to the shol'e line. 

From here the line of junction evidently strikes south-west, in con­
formity with the strike of the rocks, to the north-east shore of the 
southern expansion of Sand Point La,ke. Although it can be here ap­
proximately located, the actual contact is concealed under the marshy 
shore. On the shore to the south and on the islands the mica schists 

I 
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al'e frequently exposed, and from the curvature of their strike, and Contact 

£ I f 't 'd · tl • · · l f tl curves again rorn t le occurrence o grnm 01 gneiss on le .r'-rnencan sic e o ie to south-eagt. 

channel, it is e\·ident that the junction line sweeps to the south and 
then to the south-east, under the waters of the lake. 

The schi:;ts, in this part of the lake, <lip away from the granite at Low dipH. 

unusually low angles, in one locality as low as 11°. From Band Point 
Lake, the contact line has a still morf' easterly trend, and is located with 
consideral>le <1ccuracy in the northern bay of Little Vermilion Lah. Lit1~le '1' et

1
" 

m1 ion ..... a ~l'. 

From here it must strike generally east, then north-east to the south Lac la Croix. 

side of the bay of Lac 1<1 Croix, out of which the old Xequaquon portage 
leads. The mica Rchists of this bay are much inntde<l by gr:mites, <md 
the point on the south side of its narrow inlet is entirely occupied by 
the massive granite, indicating either a sharp twist in the line of 
cont<wt, or an i1wasion of the granitf's across tlw strike of the schists, 
as the contact west of this point and e,i.st of it on the opposite side of 
the bay rnn be locatf'cl with much precision. 

The schists show considernble Yariation in their strike, but dip <tway 
from the granites at angles varying from 3.)0 to .i3°, in a northerly 
clit'ection. In the northern extremity of thi1> bay, is an exposure of 
massi \' <' granite which would appear to belong to the same mass as that 
exposed in the first portage going north from Lac la Croix to Thomp­
son Lake, and on the long portage, forthel' east, leading directly be-
tween these two lakes; and this granite appears to be an apophysis Granitic 

from the main masR of granite exposed on the adjacent islands and on the apophysis . 

American shore. There i~ no evidence that the band of ;;chists, above 
described, contimie8 sufficiently far cast to separnte this tongue of 
granite from the main masR, although the granite on thi;i islands to the 
south, includes narrow bands of schist. The clip of this hancl of schist;; 
is uniformly to the north at a fairly constant angle, viz., 4-3°, <tnd there 
is no convergence of dip to indicate a possible synclinal structure in 
this band. 

From the north-\1·est corner of the bay, in which on the map is shown 
the line of junction of the northern edge of the apophysis, the contact 
line appears to bend 8harply to the south south-east, and then to strike a 
little south of east through the islands, and to skirt the American shore, 
until it i~ seen ag11i n in Canadian territory on the northern part of 
Roland Island ; in this distance, the brecciated contact zone seem. to Roland !Hland 

be unusuaJly broad, alternating bands of mica schist and granite being 
exposed on all the American island;;, along the JHinnesota shore. 

Through the south-eastern part of Lac la Croix, the topography was 
taken from the sun-eys of )fr. DaYid Thompson, and the geologicaJ 
boundary was determined by Dr. Lawson. 
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Between here and 1\-icksteed Ln,ke the contact, was not actually 
traced, but it lies between the extreme north encl of :Jic.Aree Lake, and 
the southernmost outlet of Maligne Ri,·er, and it is cl rawn in conformity 
with the strike of the rocks. On the north-eastern side of \\'icksteed 
Lake, the contact is marked by n zone of alternating bands of granite 
n,ncl mica schist, which is here somewhat narrow, being iibout three or 
four chains in width. 

The numerous exposures on the shores and islands of Darkey Lake, 
enable the distribution of the rocks to be mapped with considerable 
precision. All along the northern shore, fine grained, brownish-gray 
mica schists are exposed, invaded by some bands of pink muscovite 
granite gnei s; going south down the east shore, there is a broad zone 
uf alternating bands of mica schist and gneiss, and along the north 
shore of the outlet of Brent Lake, the granites preponderate, and on 
the south shore of this inlet they are almost entirely unbroken by 
schistose bands. These granites (fine-grained rnuscovite biotite) can 
be traced on the shore of Darkey Lake south. This would appear to 
be an apophysis of, granite, a0> it is divided from the main mass by 
a,n unbroken b<tnd of dark gray felspathic mica schist exposed furtilwr 
south on the east side of the lake. The prob<tble eastern extension of 
this band is exposed on the south-west shore of Brent Lake as a sorne­
whn,t narrower band. This band has no extension westward, but on 
the portage into the small liike lying west of Darkey T ... ake, is an ex­
posure of mica schist striking about N. 30° IV., with a cornparntively 
low north-easterly clip, which probably marks its western termination, 
as no considerable isolated band of mica schist occurs on the shores of 
Wicksteed Lake. The strike above given probably indicates a sharp 
horizontal fold in the mica schiAts lying between the main granitic 
mass to the south and the apophysis to the norEh. 

The tongue of granite frequently exposed in the channel forming the 
outlet of Brent Lake, is not . een to extend further east than the we::;t 
shore of Brent lake, where a single granite exposure is found a few chains 
south of the outlet. Along the south-west shore, for luilf a mile, the 
mica schists of the band described a terminating in Darkey Lake are 
exposed. The)\ dip northerly at a low angle. The point forming south 
of it the small bay in the extreme southern part of thi part of the lake, 
is composed of granite; this indicates the existence of another sma,ll 
granite apophysis, as the south and east shores of this bay afford 
numerous exposures of mica schist, somewhat hornblendic; in character. 

On the portage, <tnd in the little lake south of this Lay, however, 
massi ,.e red gninite, containing very little bi-silicate, is exposed. On 
the north-east shore of the bay the same mica schi$LS are exposed, in-
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vaded by m1rrow bands of grnnite; the ·e occur all along the south 
.<>hore of this south-western portion of Brent Lake. The little bay to 
the east affords one exposure uf granite, on the south ,;bore.; which 
probably marks the northern limit of the large granitic are[!,. The 
eastern end of the bay is marshy, but on the north shore and through 
the main channel to the north, rnassiYe gneiss, reddish in colour, <tnd 

• somewhat distinctly foliated, occurs. 

The band of mica schist to the south, therefore, is about ten chains Ea,;tern t·x­

wicle where it is last seen on this lake; its continuation to connect with ~.ensd·ionf of. 
uan o n11ca 

the band, probably about the sam.e width, of brownish and dark gray schist. 

siliceous felsp<1thic mica schist, seen on the north side of ::\Iclntyre :\Iclntyre 

Lake, is conjectural, as a.lso is the continuation of this band south- Lake. 

eastward; but whether continuous or not, the band shown on the 1m1p 
probably indicates the position of the axis of ~1 Rynclinal fold, of 
which these exposures are the pinched in remnants. 

The band on Mcintyre Lake contains intermediate bf1nds of granite, 
and dips "· by B., angle -1,0 to 45 , over the granites on the south and 
under them to the north. The gn1nites are deep pink in colour, faintly 
foliated for the mo;;t part, and contain chlorite. 

Returning to the south-western part of Brent Ll1ke to trace the Brent Lake. 

northern bounclm·y of this band, we tind exposures of mica schi t at 
the two points at the entrance to the most easterly of the two bays 
running north, and ltgain striking along the western shore of this bay, 
while the eastern shore is occupied by granites. .A.long the eastern shore 
Lim bare hillside slopes about 35 to the west ; on the surface are Reen Surface of 

many fh1t scaly inclusions of crumpled micaceous schist. This would cont:tet. 

seem to be a surface of contact between the underlying graniteR and 
O\·erlying Coutchiching rocks, and the appearance is strongly sugge -
tive of the irruptive character of the former. The line of contact <•p-
pears, therefore, to sweep shm·ply to the north up this bay. The con-
tact in the northern end of the bay is concealed by drift; but on the 
south side of \Villiam Lake, it can be closely located, and hy the few William Lake. 

exposures of schist on the north side of the east encl of this lake, and 
the few granite exposures on the south side, is determined as lying 
under the waters of the east end of '\Villiam Lake ; thence it can be 
again somewhat closely located, on the west shore of Conmee Lake, 
by the exposures occasionally outcroppina along the low marshy shore. 

Through Conmee Lake, the contact is determined as lying between Conmee Lake. 

the hrownish-gray mica schist exposed all <•long the north shore, and 
the off-lying islands, which consist of medium-grained, dark gray 
granite, containing hornbl~ncle and hiotite, and banded with subordi-
nate bands of mica schist. 
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On the south side of the lake, is a . eries of narrow but persistent 
bands of mica schist, striking generally about S. ' O \Y. and dippingo 
northerly :tt angles varying from :30 to 4,5. 0 On the hay running to 
the south, at the east end of the lake, is a band occupying the whole 
of the island, at the mouth of the expansion and traced on both 
shores; the band curves from S. :30 E., on the west, to S. 60° E. tow<trd~ 
the east, with a north-easterly dip of 30 to 40. This band appears • 
to taper off to the south-east, but its extension to the north-west can­
not be seen on the south-east shore of the main lake, and it would ap­
pear to be a comparatively large isolated lenticular bftnd. 

The general strike of the foliftted granitic rocb on the south-east 
side of the lake, gradually changes from 8. 80° E. near the west encl, 
to S. ::!O E. near the east end ; while the strike of the mica schists on 
thP north side, Yaries between~. 65 E., and N. 85 E. This would 
appear to indicate a structural unconformity between the two serieR. 
One or two istrikes obtained near the contact, indicate that the strike of 
the gneisses bends ·harply round, in conformity with the structural 
planes of the schisLs, hut as the line of contact is mainly concealed un­
der the watPr, there is not sufficient eYidencc to establish whether 
there is here an unconformity or not. \\Thile the varying directions of 
the structural planeR of the Laurentian and Coutchiching rocks may 
be explained by assuming the existence of <t fault, the1·e is no inde­
pendent evidence <tt hand in support of this a sumption. 

'l'he most easterly point where the contact is determined is on the 
south-eastern shore near the eastern encl of Conmee L;Lke. 

The distribution of rnic:t schists in the area between Conmee <Lncl 
Keefer lakes, owing to the inaeces. ibility of the country is conjectural, 
but is based on facts ·which will be gi ,·en below. 

A band of fine-grained, dark gray siliceous, hornblenclic mica schist 
is seen on the lake north of Keefe1· Lake, on the bay running to tlw 
north-west. From the exposures on this bay, the brmd must be OYer 
half <L mile wide, but its western boundary was not determined; it is 
interrupted by parallel granitic bands, of subordinate width. Presum­
ably, the northern extension of the same band, is seen on the stream 
forming the outlet of these lakes, and is traced closely and accurately 
to the north end of Kalmipiminanikok Lake, where it is about half a 
mile wide. These schists contain so much hornblende, as to leave some 
doubt as to whether they are not Keewatin in age, but lithologically 
they are perhaps more closely allied to the Coutchiching hornblenclicmica 
schists, than to the Keewatin micaceous hornblende schists. The pres­
ence of hornblemle, even in predominant quantity, cannot be taken as 
conclusive evidence of age, in the face of opposing strntigraphical pro-



SMITH. J llUN'l'EHS IflLAND, ETC. 4.5 <: 

babilities, and for this reason I htt\·e mapped them as Coutchiching, 
considering the presence of hornblende to be a local and not significant 
facies. 

The mapping of thi8 band of roclrn iu continuation with the mica InAuPnces 

schists north of Conmee Lake is inferred from the structure of the guidi1!g the 
' mappmg. 

grnnites on the la,kes surrounding this :trea. A11 examination of the 
strikes and clips of the foliated portion: shown on the map, will show 
tha,t with local Yari<ttions the general strike of the rocks is rudely par-
aDel with the general Lrencl of the watercourse, from the small lake 
south of Kents Lake to the ultimate outlet of these lakes into Sturgeon 
Lake, Yiz., from south-west with a north-west clip south of Keats 
Lake, to north-west with a north-easterly dip on the south-east arm of 
Bturgeon Lake. On Brent, Mcintyre n,ncl Sarah la,kes, particularly 
the two la,tter, the rocks <tre grnnitoicl and exhibit very little foliated 
structure, which, howewr, may be regarded as parallel to the general 
trend of the watercourse, which curves from E. by S. on Brent Lake, 
to 8. by E. on Mcintyre and Ra,rah lakes. 

The general trend of Keefer and Kashapiwigamak lakes indicate,; 
roughly the direction of the structural planes of the surrounding rocks, 
which is :::;.:-;.\V. 01· S."W. by :-l. 

Sueh clips a~ are observable, tire northerly, at n high angle, on the Triangular 

hikes south-east of Stur(l'eon Lake · north-easterlv at a comparntively "ynclinal 
. " ' , J' trough. 

lo\\· <wgle, on Brent, :\Iclntyre and :::lara,h hikes, and westerly, at a 
eomparatively low angle, in Keefel' and Kashapiwigarnak lakes, Yiz., 
~f we regard the high incli1_lation of the rocks on the north as represent-
1ng 01'e1·turnecl clipR, all inwa,rd towards a triangular central area, 
which represents probably a, triangular trough in the Laurentian 
roeks, in which would very likely lie the south-eastward extension of 
the rneks north of Conmee Lake, nnd the south-westerly extension of 
the micace,pus schistR een on the lake north of Keefel' Lake. 

A southerly tapering extension of the trough would probably be in- Southerly 

Yolverl by the folclincr aboYe assumed which would extend roughly par- exten8ion of 
" the trough. 

:illel to Kaslrnpiwigamak Lake. 

Attenu;ited anastomosing bands of upper Archrean rocks, sur­
rounding nuclear areas of granite are so common a feature in these azoic 
rocks, that coupled with the suggestion offerP.cl by the stru¥Lure of the 
surrounding granites, the general correctness of this mapping would 
seem highly probable. 

The outh-western boundary of the northern central area of granites, South-westem 

Probably swin<YS round from the north-western edo-e of the band of mica, limit of cen-
0 ° tral northern 

. chist,', reYE'<iletl in the lake north of Keefer Lake, in general conform- granite aren.. 

ity with the trend of the W<ttercourse of the lakes draining into the 
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south-eastern part of Sturgeon Lake; tirst westerly, then north-westerly, 
thence northerly and north-easterly, to tl:ie point where it is again 
accurately determined in the narrow channel between the eastern and 
south-eastern expansions of Sturgeon Lake, where the usual brecciated 
contact zone is seen between the fine grained gray muscovite biotite 
granite and the mica schist. The contact is placed where the included 
bands of mica schist become predominant in quantity. From here on 
the west shore to the mouth of the snrn.ll creek half way to the point at 
the narrows between the eastern expansion and the main horly of the 
lake south-west, the mica schi ts, though broken by bands of pegmatite 
and coarse grained granite, form the principal rock. This band of 
mica ~chist is nearly half a mile wide ; the strike on the north side is 

0° E. >rnd in the south side 'N". 6-:S E. with a uniform southerly dip 
of about 70°. Opposite this on the eastern shore this converging 
band of mica schists appears to ha.Ye almost entirely died out, and is 
repre$ented only by two or three narrow bands only a few feet wide, 
which bend sharply to the K. N. E. with a lower southerly dip, a,ncl are 
flanked by massi ' 'e red coarse grained muscO\-ite granite, containing 
numerous small garnets. The above distribution i. graphically repre­
sented on the map by the two long narrow tongues of Coutchiching 
rocks. 

The northern part of the peninsula forming the narrows at the north­
east encl of the main hotly of the lake, consists of pink muscovite 
granite, very coarse grained, pegmatitic in places, and often containing 
biotite as well a8 muscovite, and Hometime_s garnetiferous. The con­
tact with the mica schists to the south is seen ahout half way down 
the western shore of the peninsula, south of tl,is the mica schists are 
invaded by a few granitic b<tnds. From here the contact must lie 
between the fine grained brownish-gray felspathic mica schist of the 
south-eastern shore of the lake and the pink, usually, distincily foliated 
granite gneiss of the large off-lying islamls. either the schists 
to the south nor the gneisses on the north contain bands of foreign 
rnck, although some fel pathic Yeins, probably segregated, occur in the 
former. 

The contact line passes north of the islands, lying off the mouth 
of the deep bay of the south-eastern shore, as these island are com­
posed of mi'ca schist, a narrow granitic band being seen on only one of 
them, and a single exposure of granitic roek is noted on the north shore 
of the bay. 

The line of conta,ct after passing under the waters of the lake, is again 
closely located on the west shore, as passing between aclj<teent exposures 
of the two varieties of rock. On the bay to the west, there are a few 
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exposures of felspathic mic:t schist, but on the north-western extremity 
two or three exposures of massive pink granite, taken in connection 
with the obsen-ed strikes, determine approximately the location of the 
line of contact. From here westward the line probably curves to the 
north-west to the contact of the L::i,urentian granite gneisses and 
Cou tchichiug mica schists, located on the Quetico route from N ama,kan 
Ri\'er to Kawagansikok Lake. 

The limits of the area of Coutchiching rocks have thus been traced, UPneraldiHtri­

and the data from which they are h1id down, given. The very numerous ~~[;/~tn of mica 

exposures of mica schists on all the lakt>s and river shores shown in 
this area, lea Ye no doubt as to their general distribution and render 
highly improbable the existence of any considernble area of older or 
newer rocks, except in the unexplored portion north of \\' olsely Lake 
.and Namakan River. 

Chamc/ei' <if the Rock~ of th1' Coutchiching Arl'll. 

The rocks in thiH area are singulal'ly uniform in character. They General 

v·1ry in colour from ·1 li<Yht <Yray to a chrk "ray sometimes with a tin<Ye character-
(. ' · c o o c; c o ' · o ist1cs. 

of brown, probably clue to it bleaching of the biotite constituent, pos-
sibly in some instances due to the presence of iron-bearing minerals. 
They v11ry in texture from a medium-grained rock, in which the size 
of the mica scales is prominent, to a very fine·grained rock. Only 
occasionally in this area are they observed to be coa1·sely crystalline. 
They contain genernlly biotite, black, brown or bleached, or muscovite, 
with felspar (orthoc~ase) and quartz. The two latter are seldom or 
never aL. ent, and sometimes these mineraJs are . uch important con­
stituents, as to characterize;> the rock rnther as a micaceous gneiss than 
a mica schist. Tht>se micaceous gneiRses are always fine-grained, light 
gray, and finely and evenly laminated. 

Hornblende is occasionally found a a more or less important constitu­
ent, and snmU garnets have bet>n often observed. 

In Nnma,kan Lake, due north of the channel to Sand Point Lake, Coarse 

h l · l · 1 I · I · I !\rained schist t e sc 11sts are extreme y coarse-grainec, tie nnca, w nc l appears to be m Namakan 

a bleached biotite, or muscovite, occurring in large scales. Lake. 

In some loca,Jities on the east shore of Sand Point Lake, pal'ticularly Sand Point 

on the island <tt the mouth of the bay, leading to Nequaquon portage, Lake. 

the schi8t is coarse crrainecl and black, from the abundance of horn- H rnblendic 

bl cl t . cl . . . h' 1 l't ] t . . . l schist en e con ame m it m t is oca L y c iarac enzmg it rat ier as · 
a hornblende than a mica chist. The schists he1·e clip away from the 
granite gneiss at unusually low angles, in one place as low as 17°. 
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In Lac la Croix, on et small island north of Roland Isbncl, is m1 expos­
ure of rather coarse-grained hornblende schist, consisting almost entirely 
of hornblende in pa.rallel crystals a,ncl needles; this nrny be a small out­
lier of hornblende schist, but it does not appear to be an ernptive rock. 
In the channel, south of the eastern line of the Tnclian Reserrn, at the. 
mouth of the :\faligne Ri \-er, the schist is bomb lendic and fine­
grained, and there ~tre also Rome light green chloritic schists one-half mile 
E. N. E. of the Dam Island po1-tage ; these, in connection with the horn­
blende schi ·t in Lac la Croix, above mentioned, may represent a bancl 
of basal Keewatin rocks, hut if so, it is of insignific<mt development. 

On the Dam Island portage, up the river as far as Tannel''S Lake, 
a,nd at some localities on this lake, the mica schists, or gray evenly 
larnina.ted gneisses, contain siliceous portions which resist weathering, 
and give to the weathered surface of the rock a knobby appearance and 
on the fresh fracture present oval or lenticular areas of lighter colour 
than the more micaceous and felspathic surrounding materiaJ. 

The occurrence of these siliceous lenses is also noted on a small lake 
one and a-half miles north-east of Darkey Lake. The fine-grained 
grey felspathic mica schists of \Yink Lake also present this feature. 

On the stream forming the outlet of Darkey Lake, the mica, schists 
<tl'e cfark grey in colour and fine.grained. The)' clip to the "N. N.E. at 
\'ery low angles from 10' to 25°. 

8mall irregular areas of coarsely ct'ystalline pegmatite, of which the 
mica is white in colour, occur. These patches are possibly segregations 
from the surrounding mica schist. The mica schists are also inter­
secte<l by thin stringers of quartz and felspar, which are at times 
curiously contorted. Thin stringers or veins of felspar rock are noted 
on Sturgeon and N amakan Lakes, and are of very common occurrence 
in mica schists. The vein material seems to consist almost entirely 
of orthoclase. )lost generally the veins cross, more or less obliquely, 
the strike of the schists. 8ometimes two 01· more veins, having 
different directions, will join together or intersect each other. They 
rarely exceed three or four feet in width, but are ,·ery irregular in 
their outline. They are most probably segregations. 

All the rest of the rocks in this area fall under the general descrip­
tion given above. 

lsolatecl Bands cmcl .Arnis of jJfica Schist. 

Narrow isolated bands of mi1.;a schist, which may repreRent the 
remnants of pinched in folds, and, therefore, synclinal troughs of 
Coutchiching rocks, are noted in the granite areas more or less remote 
from the main Coutchiching a,rea, in the following localities :-
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North of the extreme north bays of the main western portion of Sturgeon 

Sturgeon Lake, several bands of mica schist were observed. Thei1· T,ake 

direction is pttrnllel to the line of contact and their inclination to the 
north at rather high angles. One is seen to be a lenticular band 
only 30 or 40 feet long, the others ftre bands about a chain or so in 
width. 

On the south-east arm of Stmgeon Lake, near the mouth of the 
stream draining the lakes east of it, is a band of uncertain width of 
Hoft, friable, brownish weathering mica schist. It strike$ N. E. by E. 
and dips about 60° N.v\T. This is probably t he eastern representative 
of the bands seen in the granites, south of the small lake, one mile 
and a half west south-west of this, which strike N. 75° E. and clip 
N. < 70°. 

On the fourth lake from this south-east arm, and draining into it, is 
a band two chains wide, apparently underlying the gneiss on the 
north-west. shore. 

On Cha,tterton Lake, on the south side of the large island opposite the Chatterton 

portage into McDougall Lake, is a band apparently interbedded with Lake. 

the granitoid gneiss. Dip N. 10° W. < 15°. 

On the north-east shore, north-east of this island, is a band of 
brownish medium-grained mica schist, with a band of pegmatitic 
granite. Dip S. 75° E. < 49°. Perhaps the same band as above. 

On Kahnipiminanikok Lake, on the north side of the la.rge island in Kahnip.imin-

1 l d b d f b · l d' · l . amkok Lak<o>. t1e nort1 en , a narrow an o rown1s1-gray me rnrn·gra111ec mica 
schist occurs. 

On the east side of the lake, at the mouth of the bay north-west of 
McKenzie Inlet, is a narrow band of black mica schist, dipping S. 80° 
E. < 75°. 

On McKenzie Inlet are exposures of dark gray hornblendic mica ::IIcKenziP 

5chist and brownish-gray felspathic mica schist in the localities in- Tnlet. 

dicated in the Coutchiching area on the map. On the small lake be-
tween this inlet and the Kawawiagamak Inlet, a gray siliceous mica 
chist occupies a oonsiclerable area, which reappears as a dark gray 

compact fine-grained siliceou,· mica schist, skirting the south shore of 
the bay into which this lake drains. Opposite this, granite gneisses 
;i.re exposed. On Kawawiagamak Inlet, mica schists are seen in con- Kawawiaga­

siderable development; on the shallow bay on the north side near the mak Inlet. 

mouth there is a fine-grained felspathic mica schist, which passes into 
an evenly laminated biotite gneiss. These exposures, with the observed 
st1·ike, render it highly probable that the area exists as mapped. A 
subordinate southern extension of the south fork of this area is in-
dicated by mtrrow bands of mica schist on the channel to Agnes Lake. 

4-
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This area is probably a pinched infold of Ooutchiching rncks innided 
by an apophysis of granite. No synclinal structure is, however, 
shown by the dips. 

South-east At the narrows, near the south-east end of the lake, and on the bay 
partofKahni - ·tl fM E L· l . . . . ffi "''. dl , bl d .. piminanikok 110! 1 o c wen ,i, rn, are exposu1es o ne-0 ra1ne 101n en ic mica 
L ake. schi ts, which by their localities and the strike of the rocks indid.te 
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the presence of a crescent-shaped area, of probably Ooutchiching rocks, 
as shown on the map. 

On the south-east shore of t he small lake, south-east of Kahnipiruin­
anikok Lake, and on the stream flowing into it from the south-east, is a 
well-defined band of fine-grained felspathic mica schist striking E. N.E. 
and dipping north-we terly from 60° to 70°. This band is here about 
three-eighths nf a rnile wide, and is doubtless a north-eastern extension 
of the band, well defined in McEwen Lake, of very fine-grained evenly 
laminated gray biotite gneiss, merging into coarser-g rained, da rker 
and more fissile felspa.thic mica schists. Here the band curves a 
little more to the south a nd has a somewhat lower north -westerly 
declination. 

The reasons for mapping t li e eastern extension of t his band in con­
tinuation with the K eewatin rocks, will be given later. 

On t he south-west end of Slate Lake, the exposures of a mica schist, 
in which the mica is smoky-white in colour, apparently mu,·covite, but 
possibly a bleached biotite, indicate the existence of an area of Oout­
chiching rocks sufticiently extensive to be shown on t he map. An 
exposure of this rock at the bottom of t he bay of Saganagons Lake, 
north-east, indicates a north-eastern extension of the band at least 
that far. Along the north-east shore of this bay the granites contain 
narrow bands of mica schist, which are, however, subordinate in 
qua,ntity. The westward extension of t his area is not determined, but 
is judged to be short on account of the rapid convergence in the 
direction of the strikes; on the north side of Slate Lake (S. 70° \Y. ) 
and on the south side (N. 70° \Y. ) 

The lamination on the north side is vertical, :md t hat on the south 
side dips to the south at ~L very high angle. 

On the north shore of Agnes Lake, between its two outlets, i.· a 
serie of mica schists inter banded with the folicited granites in , uch 
abundance as to become a prominent constituent of t he whole rock 
mass. The strikes vary from N. 50° E. on the east to N. 20° E . 
on the west. The manner of their occurrence is very suggestive of 
sedimentary interbedding. To the ea: t the dip is S. \V. < 16° rapidly 
increasing in declination to 45°. On the most prominent point of this 
shore, t he mica schists have a low easterly dip of i5°, and we. t of this 
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the dip is again reversed, dipping westerly at an angle of 30°. This Low c1; 1,,. 

would indicate an eastern synclinal and western anticlinal fold, but Areas of 

no indication of a syncline still further west is obsen·ed. The island folding . 

1'outh-ivest of the western outlet is composed of foliated granite, hold-
ing brecciated angular fragments of mica schist. 

On the east side of Basswood Lake, east of the large isla,nd in the Hass"·oc><l 

northern part, some small bands of mica schist occur, fmd further LakP. 

nOL'th-east is some fissile light gray micaceous gneiss, closely allied to 
the Ooutchiching gneissic rocks. 

On the point at the west end of Yum-Yum Lake, a local narrow Yum-Yum 

bcind of siliceous hornblendic mica schist occurs. T,ake. 

On this lake, as well a. on McNiece Lake, a.nd on the east side of l\IcKiec~ 
ShaLle Lake, bands of this hornblendic micaceous schist are associated Lake. 

with tlw reel fol iatecl chloritic granites. 

l'h ic!.:nPs~ of Co1&tchicliinq series. 

Any attempt to arri,·e at the probable thickness of the Ooutchiching Diflictdti"'" of 
. . f cl . h d ' ffi l . l l 1 b cleten111na-·enes is con ronte wit many 1 cu tie·, anc t rn re u t must e tion . 

.accepted with hesitation, as being very uncertain, owing to the many 
possibilities involved in the st.ructu re, which cannot all be duly 
regarded. 

Dr. Lawson 'H estimate* of the thickness of the series in the Rainy La\\'son's 
.L k l' . . b cl 'cl l . 'fi f cl . est1n1ate . a ·e c 1stnct 18 ase on very en ent anc s1g111 cant acts, an it 
will be interesting to see how far the facts of this field, similarly 
interpreted, corrobornte his estimate. 

Dr. Lawson conside1·s the whole volume of micaschists, ~outh of the 
Keewatin area, to represent a threefold repetition of the series folded 

-0ver a northern anticlinal and under a southern synclinal axis. The 
portion between the l(eewatin schists and the anticline, he e tirnates 
to have a thickness of 4·50 miles. The portion between the axes he 
-estimates at 4·588 miles, and the southern third at 5·44 miles thick, 
which, allowing for uncertainties of data, would indicat.e a much 
greater thickness for the series to the south than to the north. · 

The northern anticlinal axis, described as striking the bore of Rainy Uranitt> ::ma 
L 1 1. R I"' cl V p · I p· on !me of a rn uetween . at "'1,·er an ague OJnt, crosses t 1e 1pestone anticline in 

H.iver about one mile and a quarter from its mouth, where diverging Rainy Lake. 

dips are seen; thence its eastern extension marks the· centre line of an 
ovoid area of Laurentian rocks, the ·outhem edge of which is exposed 
-On the north shore of Sturgeon Lake; so that in the Hunters Island 
·district only the southern. ynclinal basin is seen in its extension east-
ward from Rainy Lake. 

*Geol. Survey of Canada, Annual Report, vol. TIT., 1887·-88, p. 100 ~'. 

4} 
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The axis of this basin, a,long which the dips converge, can be tra,ced 
from Kettle Falls, with a cou rse east by south, nor.th of :N" amakan 
Lake, south of Captain Tom Lake, touching the northern bend of 
Namak<:1.n River, whence it sweeps to the south of \Yolseley Lake ; 
from here it curves more to the east, encroaching, probably, on the 
north-east part of Indian Re ·erve "D," skirting to the north of 
Maligne River to cross it at the dam at the outlet of Sturgeon Lake, 
and passes between Sturgeon and Hoffmann lakes. 

Thic:knes~ l<'rom the contact of the Coutchiching ancl. Laurentian on Sand Point 
north of Sand Lake, to the axis above described, the distance is about 51 miles. The 
Point Lal«-. 

Tliickm·ss of 
northem half 
of baHi11 

Tli icknP8S east 
of Thompson 
Lake. 

'Thickness of 
northern fold. 

n,ngle of dip varies between 25° and 70°, and for the first three-qmwters 
of a mile north of the Sand Point Lake granite, ma.y be taken to average 
60° ; for the next three-quarters of a rnile, 30° ; for the next mile and 
a half, 60° ; for the next mile, ±0° ; for the next mile, 65° ; and for 
the last half-mile, 80°. Making t he corrections for these angles of 
decliuation, these me:i.surernents would give u, thickness of ±·367 miles, 
considerably less than that found for this portion of the trough further 
west; but here the series might be expected to be thinner, and the 
calculation is based on a position of the synclinal axis determined 
from data obtained since Dr. Lawson's report was written. 

l<'or a calculation of the northern half of this fold, there are no dattL 
sufl:iciently accurate to give satisfactory results. The distance between 
the synclinal and anticlinal axes on "" line of section continuous with 
the above would be probably between five and a half and six miles, 
and if we assume the dips to be the same as for this part of the fold 
on Rainy Lake, viz., about 75°, the thickness would appear to be 
about 5,000 feet greater than th<tt deduced by Dr. Lawson there. No 
reliance can, however, be placed on this calculation. 

From where the axis of convergence can be located as striking the 
Namakan River at the mouth of the Quetico River (the northern 
bend), south to the granites, can hardly be less than seven miles. The 
rocks lrnse, howeYer, a more uniform and a lower dip, averaging for 
the northern fom· miles about 60°, and for the southern three miles, 
+5°, which would give a thickness of 5·548 miles, greater t han that 
calculated by Dr. Lawson. The series here, however, may have been 
thickened by the intrusion of the granites of Thompson Lake. 

North of the synclinal axis the contact with the mica schists and 
the granite area, seen in part on this sheet on t he north side of 
Sturgeon Lake, cannot be accurately defined, owing to the very broad 
zone of alternate bands of granit.e and schist, but the granites first ap­
pear decidedly to predominate along a line rudely parallel with t his 
i1xis and distant frolll it about 5! miles. For a mile and a half north 



SMITH . J IIUN'rERS ISLAND, E'l'C. 53 (: 

of the axis the schists dip to t he south, ancl nor~1 of this t hey dip 
constantly to t he north under the north rn aranites. This indicater:; 
another anticlimil axi , probably due to tm intermediate local disturb­
<Lnce, for such an axis is not seen on Rainy Lake. Ignoring this and 
assuming the a\·ernge dip fol' t he whole five miles and a half to he 65 , 
a thickneRs of .J.·985 miles would be indicated. 

The axis of convergence of dip can be only <ipproximately laid down Thickne"' 
north of Lac la Croix but it probably lie. about four miles and a north of ' Rohind Island 
half north of the contact on Roland I land. Fol' the fir~t t hree 
rniles' north of the contact the dips <Lre low, ra nging from 30° to 45°, 
and avel'aging about ±0°. The dips for the next mile would have an 
avernge of about 65 , and for the last half mile about 80°, giving a 
total thickness of :3.;317 miles, which indic;ites n thinning of the series 
townrds the eaRt. 

N ei the I' the axis north of Tanner's Lake, nor the con t;tct north of Thickn~Hs 
'vVicksteed Lake, can be ,-ery acc urately placed. but the distance be-1~,~~~rsLalrn. 
tween them would be about four miles. From the clip observed on 
the stream clrnining Darkey Lake, they would appear to be very low, 
averaging not over 25 for the southern mile and a half of this dii;-
tance. The avernge for the next two miles, as re,·ealed on Tanner's 
Lake, and on the portage south of it, would appear to be about 50°, 
and for the last half mile we may assume an a\'erage of 80°, giving n 
total thickness of 2·658 miles, indicating a still p.Te<ite1· attenuation of 
the Reries. 

Still furthel' east the series seems to have been split ;Lnd wedged Thickness 
apart by t he syenites of Pooh-Bab Lake. Routh of the syenites the across Pooh ' Bah Lake. 
most reliable measurements would give a width of two miles to the 
chists, which ha\-e here an average clip of 45°, 0 1" a thickness of l <389 Thickn€'s" 

miles undedyincr the syenites. From the northe1·n edo-e of the under the 
' o o sy"111tt .. . 

syenites to the axis of convergence of dip at the Maligne dam, the dis-
tance is l ·G miles, the schists lmve an average dip of about 60°, which 
would giYe them a thickness of 1 ·386 miles, overlying the syenites. 'l'hickne'' 
The total thickness would thu · be 2·775 miles, somewhat areater than overtth.e 

~yen 1 e . 
the last, but it is uncertain what effect the intrnsion of the i;;yenites · 
would ha Ye ur on the thickness of the series, at the present le,·el of 
denudation, by t he introdu ·tion of intermediate folds. 

The only place where satisfactory evidence of the thickness of the ThickHess 
northern upward fold of the. e1·ie is afforded is on the west shore of revealed in ' Sturgeon 
Sturgeon Lake, where the horizontaJ distance ncross the fold i · under Lake. 
two miles and t he declination averages i 5 , gi\·ing a t hickness of 
l ·932 miles. A rapid thinning of the series would be expected ·o nea1· 
t he ea. tern end of the trough . 



H,c•a ·ons for 
1'01;\"'1,rdi11g the 
thickness as 
too great. 

)l~tttlllOl'ph -
1..;;n1. 

Unnsual 
dt>velopment. 

nEOLOGlCAf, SURVEY OF CA:-IADA. 

AJlowing for local niriations in the thickness of the series, a.nd fo1· 
inaccuracy and incompleteness of data, it is thus seen that in the 
Hunters I sland region the enormous t hickness revealed in Rainy 
Lake is maintained, and the calculations based on the same interpreta­
tion of the strncture, give prnctically the same results. 

There are, however, weighty reasons for doubting the results of 
these calcu la.tions. In the report on the Rainy Lake region,* it is 
pointed out that the intervention of the mica schists between the 
granites and the rocks of the Keewatin series, has preserved the latter 
from the intense metamorphism which they exhibit when in direct 
contact wiLh the formel'. It is, therefore, surprising to find that these 
mica schists, which would here seem to have been deposited in such 
enormous thickness, should exhibit comparatively little difference in 
degree of metamorphism, between its upper and lower members. Again, 
it is surprising to find here a development of lt ·ingularly uniform 
5eries, unparall eled by any other 8eries of upper Archrean rocks, par­
ticularly in view of the fact that in no other part of the whole field 
between the Lake of the 'iVoods and Lake Superior, is anything 
more than a comparatively subordinate developm nt of mica schists 
observed. 

Period of The contact between the Laurnntian and the Coutchic;hing rocks, and 

C
foldingl .01f. between the former and the Keewatin presents t he same characteristics; 

OlltC11C11DI;\" 
:ind Kf'ewatm a nd no unconformity of structure between the two upper series has 
t lw same. b b ] 1· · 1 f h' hi b bl I I · 

'l'rn~ thick-
nes!:i more 
nearly deter­
mined in 
intt>rmecliate 
hands. 

e1·er een o servec. . t is t iere ore ig y pro a et rnt tie two senes 
were fold cl at the same time, and it is therefore most likely that the 
true original thickness of the Coutchiching rocks would be more nearly 
;1rrived aL from me11surements taken where t hese rocks are found in 
position I etween the Lau1·entian and Keewat.in rocks, than in the 
main areas where the fLPP<Lrent thickness may have been manifolded by 
intense and minute plication:. In the <trea comprised within this 
sheet, no such occurrence of the mica schists is seen, but one such 
instance is afforded on Rainy Lake, where the band of schists south of 
Pithel"s point, lying Letween the Keew;1tin belt on the south and the 
L;wrentian area on t he north, has been computed as 8,000 or 9,000 
feet thickt. As pointed out in connection with this statement, the 
comparatiYe thinness may be due to partial ah orption of the mica 
schists int.o the mag1m1 from which the grnnites recrystallized, but 
this supposition is contradicted by the fact t hat the southern half of 
the . outhern synclinal basin, which would be su hject to the same 
influence, iio; thicker (on the clou ble synclinal interpretation of the stru c­
ture) tlmn any other part of the series. 

*Geol. Hurvey of Cmmda, An. Rept., vol. III., 1887-88, Part I., p. 3 }', 
t Geol. , nrn·y of Canada, An. R ept. vol. Ill., 1887-88, P>wt I., p. 10.J. F. 
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A minute study of the section east of Thompson Lake reveals the Section east 

following facts :- The schists at the contact on Roland Island have a ~ .. ~z.ompson 
northerly inclination of 45°, a,ncl this is the prevailing dip for three 
miles north ; 60° being the average northerly dip for the remaining 
four miles to t he axis of converging dips where the rocks are in vertical 
position. For one mile north c£ this axis the rocks have a prevailing 
dip to the south of 80°. One mile and a lrnlf north of ·the axis a dip 
of 22° S. was ob ·erved; at two miles north t he declination is 80° to the 
north, lowering to 50° half a mile still further north ; for the re-
maining three miles, to the line of predominance of the granites, the 
dip is uniformly to the north at angles differing little from, and aver-
aging 55<. The section below represents what, in the writer's opinion, 
is the most probable structure of the rocks along this line. 

The alternating b~mds of foliated granite and mica schists, i.n the Explanation 

contact zone, may thus be accounte l for not only by intrusive dikes of <lr~~~~~n~rtic 
the granite, but by intrusions between the folds, and the shattering of section. · 

the crumpled schists particularly at sharp synclinal turns and the 
intrusion of granites into these fissures. A comparatively thin series, 
thus manifolded would lmve a comparative uniformity of metamorphism 
throughout. 

The low clips often observed in central portions of the basin might 
thus indicate proximity to the crest of an original anticline or to the 
trough of a syncline. 

This interpretation of the structure nullifies all data from which a 
calculation of the original thickness ca,n be made, and affords only a 
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reason for believing that the Coutchiching series is muc.;h thinner than 
it has previously been considered to be. 

KEEWATIN Sirnrns. 

Limits of area and conditions of tontact with lower 1·ock1;. 

It is unfortunate that, for reasons already given, I cannot describe 
these rocks with the thoroughness and minuteness that their scientific 
and economic importance de erves. A reference to the record of work, 
previously given, will show how little of the work in the ::i.rea occupied by 
Keewatin rocks was performed by me. In 1888, I spent three days 
on Saganagons Lake, during which a hasty visit was paid to the mosL 
northerly of the mining locations, south-west of the lake. ln July, 
1888, I passed hurriedly from Basswood Lake through Birch, Carp, 
Emerald, Big Hock and Jasper lakes to Saganagons Lake, taking 
cursory notes on the way without any expectation of requirino· them 
for future use. I surveyed the islands in Saga,nagom; Lake. Mr. 
Russell had made an excellent traverse of the shores of the lake, a plat of 
which he kindly gave me, so that less attention was paid to the rocks of 
the shoi·e than they would otherwise have received, but the notes and 
specimens collected at this time, form the only systematic geological 
work in this area that is at hand. 

The contactof theLaurentian and Keewa,tin rocks,shown in the north­
east corner of the extreme ea tern expansion of Basswood Lake, hu.s been 
determined by Dr. Lu.wson. The contact of the granites of Meadows 
and Louisa lakes, with the Keewatin rocks of That Mn.n's and This 
Man's lakes, must lie somewhere between them and in a line genei-ally 
parallel to these chains of Jakes, as the foliation of the rocks in both 
chains is coincident with the general trend of the shore lines. The next 
point north-east ·where Keewatin rocks were seen in contact with Lau­
rentian, was on Glacier Lake, where a band of fine-grained black siliceous 
hornblende schist was found, the width of which could not be deter­
mined; it is exposed along the-eastern shore forabout a quarterof amile, 
having a strike in the central part of this distance of N. 80° E. with a 
southerly dip of 45°, a single exposure opposite this on the west side of 
the lake has a north anrl south direction of strike. It is again exposed 
at the southern extremity of the lake, at the portage to Cross Lake ; 
here the direction of structural planes is also north, with a low west­
erly dip of about 40°, the reversal of the clips and their low declination 
together with the sharp change in the strike indicate considerable 
di 'turbance. The contact with the distinctly laminated pink hiotite 
gneiss of t his lake was everywhere concealed by drift, the shores afford-
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ing only iRolated exposure . Tlie gneiss in the neighbourhood has a 
strike of N. 25° E. which would indicate probably the general direction 
of this band. The band is probably of insignificant width, from the 
fact that no certain continuance of it is seen to the north-east. 

South-west of this, on the portage between the two small hikes north- Parallel 11ucll 

east of Louisa Lake, a band of precisely simihLr 1·ocks to these, but so e1~~~f~~'1~il~~: 
narrow in development as to be inappreciable on the scale of the map, is Loui•a Lake . 

.associated with the light gray clistin,ctly foliated biotite gneiss, which 
here strikes N. 35° E., with a south-ea,sterly dip of 80°. On the north-
ernmost island, lying near the north-weRt shore of this lake, is a narrow 
band of similar hornblende schist, interbancled with <L fine-grained 

red granite, in which the bi-silicate is changed to chlorite; here the 
hornblende schist strikes N. 45° E., and has a low north-westedy 
declimition of only 10°. No occurrence of this b;i,nd is seen between 
these two localities, but the rock exposures are comparatively 
infrequent, and the band is probably continuous. On the portage 
between Louisa an.cl Agnes Lakes is another exposUL·e of hornblende 
schists dipping S. 45° E ., angle 80°. No intermediate occurrence of 
this band is seen, but where it would be expected the rocks on the 
shore of the lake are concealed by sand. These three exposures of Banrl pro-

h bl cl h . I f 1 l " . l I l . l . bably eon­orn en e sc ist are t rnre ore near y inear wit i eac i ot rnr in t 1e1r tinuous. 

localities and in the direction o:li their structural planes, and it would 
seem that they probably represent fragmentary portions of a pinched 
infold of Keewatin rocks, parallel to the main trough to the south-east. 
I haYe not mapped the rocks seen in Glaciee Lake, although very 
similar in character, as continuous with this band, as the direction of 
the former in its most southerly occurrence seemed to suggest that it 
was rather an apophysis of the main mass than a greatly thickened 
development of the Louisa Lake band. 

The next place where the contact is seen is in Slate Lake, lying to Contact in 

the west of the south-west end of Saganagons Lake, on the southern Slate J_,n,ke . 

bay of which massive quartzose hornblende schists are exposed. On 
the peninsula bet.ween the south and west bays is an important ex-
posure of red, rather coarse-grained granite gneiss, in which the 
bi-silicate would seem to have been hornblende, now changed to 
chlorite. The actual contact, though not well exposed, presents the 
usual zone of interbancled granite and schist, here, however, narrow, 
with but few alternating bands. From the direction of the strike of the 
rocks here, together with the strikes observed by Dr. Lawson on The 
Other Man's Lake, there can be little doubt that the line of junction 
to the south-west is approximately as inclica,tecl on the map. The 
schists on the north shore of Slate Lake, north-west of the granites 
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<tbove described, are mica schists, so characteristically Coutchiching as 
to leave little doubt as to their correlation with that series. 

The bottom of the bay of Saganagons Lake, north-east of this, is 
occupied by granitoid gneiss, distinctly foliated and holding bands and 
lenticulm· inclusions of hornblende schist. On the long narrow point 
forming the south-western shore of this bay, the bands of hornblende 
schist or schistose trap become so frequent · as to predominate over 
the foliated granites, and the contact is, therefore, placed north-west 
of this point. The islands at; and to the north-east of, the mouth of 
this bay present the same features of interbanded and foliated granites. 
and black schistose rocks, indicative of the contact zone. The rocks 
here strike N. 35° E., and clip S.E., angle 80°. The large triangular 
island, three-quarters of a mile north-east of the abo\-e mentioned point 
is composed almost exclusively of hornblende schist. 

The line of junction passes through the islands, and crosses the 
n<irrow neck of land, cutting off the point north of the trail which 
forms a winter route to Sagamigons Lake. This point and the small 
islands to the west of it, are com1 osed of hornblende schists, while the 
·hore of the shallow bay to the west presents numerous expo ures of 
deep pink obscurely foliated grnnitoicl gneiss. The bay north and east 
of this point, presents no exposures, but the extreme point, one-half 
mile to the north-east, offers an exposure of hornblenrle schist. 

A single exposure of grnnite, probably interbanded, is seen n few 
chains to the north-west. Here the rocks become chloritic in composi­
tion, the rocks on the point of the shore to the east being soft, fissile, 
dull green, quartzose chlorite schists. The conta,ct is tigain determined 
in the bay north of Deadman's Portage, which crosrns the na,rrow part 
of the long tongue of land which runs north-east to the eastern boun­
cbry of Rainy River district. This tongue is called Deadnmn's Point, 
doubtless from the fact that it has, for years, Leen a favourite 
cemetery of the Indians, several of their curious elevated coflins still 
remaining there. The portage crosses just east of the lasi; point de­
scribed. The tongue of land i occupied by hornblendic and chloritic 
schists. The south-western shore of the north-we tern part of the 
lake affords many exposures of reddish, coarse-grained biotite granite 
gneiss, having a strike of N. 50° E. The contact lies in a grassy bay 
in the extreme south corner. The junction can be traced as lying be­
tween adjacent expo ures of hornblende schist and foliatf'd pink 
granite, on the off-lying islands skirting the south.east shore of this 
part of the lake ; the usual strike being about N. 50° E., with local 
variations to N. 70° E., the rocks being nearly in a vertical position. 
Thfl contact on the north shore of the lake, west of the narrow channel 
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to the eastern part, cannot be very closely located, owing to the stony 
character of the sho1es of the bay, but it must lie between the reddish 
biotite granite, indistinctly foliated, exposed on the point between the 
two deep b<Lys to the north, and the chloritic hornblende schists re­
vealed on both sides of t he narrow channel between the north shore 
and the long narrow island to the ou th-west. The rocks on both sides 
of the contact line have a common direction of foliation of N. 70 E. 
The granites do not reveal the clip cle11rly, but the schists are in 
vertic11l attitude. The line of junction from here would seem to sweep 
from the north-east to the north, then to the north-west to form the 
south-western edge of the b1111d of hornblende schists, indicated by the 
occurrence m1cl strike of these rocks exposed on the shores of the lake 
west of Ross Lake, crossed by the bounda.ry line between the districts Lake we"t of 
of Rainy River and Thunder Bay. The rocks strike in a. west-north - Ross Lake . 

westerly di rection from this lake, and in the east end of it they 
strike a little north of east, and clue east near the centre of it; 
while severnl exposures in the west encl of the lake show a uniform strike 
of vV.N.vV. The dip is uniformly to the south and south-west, at itn 

angle of .tii 0
• The width of this hand is uncertain, but a we terly 

projection of the strikes noted would indicate a width of not less than 
three-quarters of <L mile just west of the lakes, a1though it probably 
becomes attenuated i1~ its westerly extension. This westward exten-
sion is a matter of conjecture; but, for the following rea ·ons, I have 
mapped it as in continuance with the mica schist band of l\fcEwen 
Lake, as being probably rep resentative of the facts. 

This band is seen to strike west-north-west. The McEwen Lake _){easons fol' 

b .l f · l · l · · 11 0 h I · · · · mapping all( o mica sc 11st, c 1aractenst1ca y outc ic ung, is seen 111 its most ;\foEwen 
easterly exposures on the shores of the chain of hikes 'and connectina Lak'.? ba11d in ' o contmuat1on 
streams forming the outlet of Saganagons Lake, to strike east north- with bran".11 

Tl · · f h 1 · · l l . F of Keewatm east. 1e prOJect10n o t ese two c irect10ns wou c mtersect. <or rocks of Sag-

many reasons, which need not be detailed here, it may be assumed that L~~~ns 
the periods of folding of the Yeewatin and Coutchiching rocks were 
identical. These b1incls represent synclinal folds of the Laurentian 
rocks, and whether the latter were in a viscid or in a hard condition 
at this period, it is simpler and more rntional to conceive of a ingle 
curved trough than of two intersecting ones. Coutchiching and Kee-
watin rocks are frequently found occupying the same trough, the CouL-
chiching being al w;iys the inferior series, and genernlly seen to finnk 
the Keewatin . chist, ·on both edge of the trough, while Coutchiching 
rocks may be found exclusively at one encl of the trough and Keewatin 
rocks exclusively at the other encl. The rnu.pping, therefore, reprnsents 
on a small scale conditions found to obtain elsewhere on a larger Reale. 
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vVhile this represents, therefore, the most probable distribution, it is 
by no means certain that these bands do not terminate before reaching 
the point of intersection or of union, but bands of Coutchiching and 
Keewatin rocks, in grnnites, are usually founJ to extend for such great 
distances, in proportion to their width, that this supposition is un­
likely. 

On the north side of the channel into Ross Lake, there <tre very few 
exposures, but such as there are indicate a continuous band of horn­
blende schists on the north side, striking east and dipping at a low 
angle to the south. On the south shore of the channel, near where it 
expands into Ross Lake, are some exposures which indicate the exi t­
ence of a band of granitic rocks. The hornblende schists of the north 
side of the channel are again seen on the small island lying close to the 
south shore of Ros Lake, where they strike a little south of east and 
have a low southerly dip of 45° from the strike here, and on the west 
side of Beaver Lake it is probable that the band is continuous with the 
main mass to the south, and locally separated from it by a lenticular 
band of granite exposed on the south shore of Ross Lake. These ex­
posures may indicate only small local intruded bands of granite, but in 
the absence of intermediate exposures of hornblende schists, it is 
mapped as representing a considerable band. This affords <t graphic 
representation of a very frequent occurrence, though usually on a much 
smaller scale. 

The north shore of Ross Lake and both shores of the channel tu 
Beaver Lake afford a few isolated exposures of granitic rock . There 
are few exposures in Beaver Lake, but such as there are, are of granite 
on the north side, and of dark green hornblende schist on the south 
side. On the south side the strike of the schists curves round from 
south of east, near the west end, to N. i 5 ° E., at a point near the rnicld le 
of the lake, the dip also becomes steeper, changing from 45° S. on Ross 
Lake to 52° S. at the west encl of Beaver Lake fl.nd to 80° S. at the 
point near the middle of the lake. At the narrows, three-quarters of a, 

mile east of Beaver Lake, the granite is fine-grained and red in colour, 
with a little biotite ; it is .cut by intersecting cleavage and jointing 
planes, one set of which, striking N. 65° E., would seem to represent 
the true structural planes of the rock. There are so few exposures on 
this route that the line of junction cannot be laid clown with great 
precision, or described as to its character, but there is little doubt that 
it is defined on the map with as much accuracy as the scale will permit. 

As to the south-eastern boundary of the Keewatin belt, it was 
nowhere traced or examined by myself, but it has been closely defined 
by Dr. Lawson and laid clown Ly him on the map . 
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The question of the age of the rocks of ~ag;maga Lake, in contact 
with the Keewatin, will be discussed later. 

The line of junction is seen, on the Canadian side of the inter-
national boundary, only in and on the west and north shores of Cache Cache Jfay . 

B<iy of Saganaga Lake, fLnd along the north-west shore of the main 
lfLke in one locality. Tt skirts along this shore, the mainland being 
occupied, for the most p<trt, by Keewatin rocks, while the off-lying 
isla.nds are composed of granites. 

An interesting series of specimens, collected by Dr. Lawson from Conglome­

Cache Bay, reveal the presence of a felsitic conglomerate in contact rates. 

with <L coarse-grained hornblende granite. 

The conglomernte holds well water-worn pebbles of various Hizes, 
usmilly as large as a hen's egg; these pebbles are of white 1ind bluish 
11uar(,z and coa1·i:;e-grained hornblende granite; the matrix is a med ium 
grnined aggregation of quartz and felspar, with a little decompo eel 
bi-silicate. The 1mttrix has a gi'anitic aspect and nppears to be itself a 
finer conglomerate, made up of m<iny partly-rounded grains of felspar 
:md quartz cemented together. Beds of dolomite are associated with 
this conglomerate. Not having myse1£ examined the localitie where 
t.hi conglomerate is exposed, T can say nothing of its relations in the 
field or of its st.ratigrnphical ignificance. 

On the north side of Cache Bay the contact between the hornblende Clrn.racter of 

schist and the granite gneiss is well exposed and is very characteristic ccont
1
act'Bin 

ac 1e ay. 
of the contact between the Laurentian and upper Archa>an or 
Huronian rocks of this district. Three photographs showing the 
nature of this contact at different localities were taken by Dr. Law-
son, ancl are here reproduced. Plate I. represent what I shall so 
often have occasion to describe as the interbanded structure of the 
gneiss and schist . These lenticular bands of hornblende schist (dat·k L enticular 

1 d · · h 1 ) · 1 d d · th h bl d · bands of hom -CO oure portions in t e pate , me u e 111 e orn en e gramte blE>nde schist. 

gneiss (light coloured portion), are not always ·o abruptly terminated, 
and often maintain a comparative uniformity for hundreds of yards. 
The appearance is frequently suggestive of an interbedding of the 
two series at the contact, and but for the brevity of these beds, and 
t,heir sometimes rounded ends, such as shown in this plate, one would 
be apt to regard them as true interbedded depositions. 

In plate II. is seen a common feature along the junction between . \.ngular frag­

Urn granites and the Coutchiching and Keewatin rocks, viz., the in- ~~~;;: ;C:: 
clusion in the granites of scatte red angular fragments of schistose rocks. gr:mite . 

The e angular fragments usually have the appearance of having been 
broken and torn apart by longitudinal stretching. The longer axes of 
the fragments are nearly always parallel with the contact planes, and 



(lranitP dike. 

Phenomeun 
figured 
-charactE-ri,tic. 

Rocks in 
Birch J,nk t> . 

J<;meralc! 
LakP. 

Big Rock 
Lnke. 

Iron sta,ining 

62 (: GEOLOGICAL SURVEY OF CANADA. 

sometime· would seem to have been moved but li ttle from their original 
position as parts of the massiYe scbistose series. Again, these scattered 
sharply angular fragments are often seen many yards from the contact, 
c~nd isolated occurrences of them embedded in the granite have been 
noted a mile or more from any important development of similar rocks. 

Plate III. represents a bifurcated dike of hornblende granite (the 
lighter portion) striking from the main mass of the rocks into the 
hornblende schists across their planes of stratification. 

These plates afford very strong eYiclence of the intru ive character 
of these hornblende granites, and the phenomena here shown are of 
such frequent occurrence all along the line of contact of the 
Laurentian and the upper Arch::ean rocks, as to characterize the 
genernl nature of the junction and to strongly support the supposition 
that the Laurentian rock of this i·egion are n,s a whole frrupti ,.e in 
Lheir relations to the overlyin" series. 

Chamctei· of .~01111' of the rocks of tlu' JlPP11·11tin fip/f. 

On Birch Lake the rocks exposed are coarsely crystalline hornblendic 
rocks, not very schistuse. \Vith these are 1Lssociated Yery fine.grained 
fis iJe dark gray slates, apparently little altered clay slates. On Carp 
Portage, at the west end, these slates strike N. 58° E., and have a 
Houth-easterly declination of 8± 0 • These schists or slates are almost 
continuously exposed on the south shore of Carp Lake, becoming n1ore 
greenish in colour and softer, but less finely fissile, a we cross the 
series to the south, where they are exposed on the bare hills as soft 
chloritic schists. 

Between Carp and Emerald Ln,kes, is a small lake surrounded by 
bold hills of massive "greenstone." These rocks are dull dark greenish­
gray in colour, Yery hard, and they have as a rule ve1·y little schi ' tose 
structure. 

The shores of Emerald Lake are very steep, presenting high, rugged 
cliffs of this same massive greenstone. At the east encl of the lake, 
on the north shore, the rock is black in colour, compact and fine­
gmined, and appears to contain <L small percentage of iron. 

The rocks exposed in Big Rock Lake are fine grained, light greenish­
gray altered trap or "greensLone." It is sometirnes cut by jointing 
planes, but no true schistose structure is discernible. The rock is often 
deeply stained with iron rust. This appearance of iron oxide staining 
is often closely simulated by <tn orange coloured lichen, which adheres 
very closely to the surface of the rocks, and at a distance is quite in­
distinguishable from the orange-brown stains caused by the deposition 
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of scales of iron oxide left on the surface by percolating waters. 
Prof. :i\lacoun sta tes t hat t his lichen is the species Placodiw n e{egans. 

Cypres. Lake seems to lie ent irely in t his greenstone horizon, t hese CyprP~s L :il<t'­

rocks being exposed almost con tinuously along the shores, wbicb are 
high, l'Ugged, perpendicular escarpments, rising abruptly from the 
wat(;'r 's edge for over one hundred feet. These scarped faces are Yery 
much stained wit h iron oxide. 

On t he porta.ge between Cypress a nd J asper lakes black crystal­
line hornblende schists are exposed, striking N . 56° K , and in vert ical 
aLtit ude. 

On J asper Lake, the massive g reenstone appear associated wit h ,Jasper Lah . 

schistose traps a nd black crystalline hornblende schists. The struct-
ural planes of t he schistose rocks strike in a direction bet ween N. !i5° E . 
and N. 60 E. , a nd a re, for the most pa rt, vertical. Near t he point 
a t t h ou th end of J asper Lake, t he rock is a fine-grained dark 
greenish-gray altered trap, which shows evidences of crushing and 
sbeai·ing. On ~L small island in t he centre of t his lalrn, is a fi ne 
g rained da rk gray : iliceous rock, p robably a variety of eruptive rock. 
I n t he bottom of the bay to the nort h-east, the rock is da.rk g reenish-
gray, compact a nd fine-grained, and would appear, macroscopicall y, to 
be an alte red diabase. The shores of this lake are less rugged and pre-
cipi tous. 

On the portage going north out of J asper Lake, massil-e greenish-
gray ha rd g reenstones are exposed. Associated with them, is here a Banclecl ja,pt·1· 

b ' f "l d cl . ' I t"t Tl lt t. b 1 f :tnrl h remat1 t~. anri o n Jan e .J asper ann rn..-ma i e. ie a erna rng anc s o 
purplish h<<>matite and cherry-red jasper luw e n comparatively uniform 
width of somewhat less than a n inch ; they a re contorted and twisted 
in t he most curious way, a nd presen t a beautiful appearance on t be 
surface. This band is aqout forty or fif ty feet wide, flanked on bot.h 
·ides by t he greenstones above described. 

There are, no do ubt, many other occurrences of t his banded j asper 
a nd hrematite associated wit h the g reenstones to the sou th-west, the 
locali t ies of which would be indicated by the mining locations shown 
along t he route, the rocks of which I have briefly described. 

This occurrence of jasper and iron orn associated with massive JmpurtancP of 

o-reeustones in this K eewatin belt bas o-ref~t importance and sicrnific- ~ccurrence of 
o . . ' . 0 

. . . 0 .1asper and 
a ncP, and rn most encouragmg to those int.erest ed m the iron mdustry Juenmti te. 

of western Ontario. This belt of K eewatin rocks is shown on the S.crne belt as 

"Geological 1\Iap of Tron R egions of .Minnesota,,"* as being in direct ~;t1 ;!~ower and 

•Con tinuance with the belt of ro ks, which the Messt·s. vVinchell a lso . 

* Published in 1800 b.v X . H. & H . V . Winchell , State Geologists of ~Iinnesota. 
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·all K eewa.tin, in which are located the exceptionally rich 111111es of 
t he neighbourhood of TowPr and Ely. 

There the ore bodie are found iLssociatecl with g reen tonef< and 
gl'eenstone ·chists, and ca.pped by formations of biLndecl jasper 
::i nd hre rnatite, the removal of the silica and its replacement by iron 
oxide under favourable conditions giving rise to the solid ore bodies 
below. There is every reason to believe that beneath t lw jaspe r and 
ore capping in the region sout h-west of Saganagons Lake, the S<Lme 
agencies haYe produced t he same result of concentr::i.ting the Ol'es in work­
able bodies, t hat have operated to produce this result in t he same belt 
less than sixty mil es to the west-south-west. It i;; to h regretted t hat 
these Can::i.dian locali t ies have not been thol'oughly tested, not only 
from a n economic stand-point, but from the increased knowledge t hat 
systematic testing would give of the l'elntion of the ore to t lw inclos­
ing ['QCks. 

Un the lake between J-asper Lake >Ln.d the Jong :south-west arm of 
Saganago ns Lake, a re light greenish ·gray a,lterecl t raps 0 1· gl'eenstones, in 
some places quite schistose on the surface and fissile under t he hammer, 
and in others quite massive. 

On the portage between this lake a nd Sag;magon L <Lke hornblende 
schist is exposed. Tt strikes . 40° E. and clips at a very high 
angle to the north-west. There is seen also on this portage ;L ,·ery 
slightly schistose rock, probably related to the greenstones, which 
holds fragm ents of jaspel'. 

Passing up the westerly arm of Saganacrons Lake the rocks exposed 
m·e massive, hard greenstones on both sides. These rocks continue up 
the north shore past the portage into • late Lake, above mentioned. 

The rocks near the line of contact with the Laurent ian, along the 
north-west shore, have been de cribecl as for as Dea !man's P ortao-e. 

On the sout h shore from the trail, which is pa.rt of t he winter route 
shown to Saganagons Lake, east to the mouth of the fit·st bay running 
to the south, the rocks are light greenish-gray, fi ssile schists, apparen tly 
qua t·tzose, chlorite Rchists, but possibly derivatives, hy crnshing and 
shearing, from the massive greenstones. The e rocks on the fresh clea­
vagP surface have a so111 ewlmt greasy feel. In the bay to the south <L 
massive hard black eruptive ['QCk is seen, which is probably of later 
iLge; whether it is diabase or diorite cannot be macroscopically deter­
mined with certainty owing to its fine texture. At the mouth of this 
bay on the eastern side, massive, hard greenstones a re exposed, while on 
the small islands and on the la rge one opposite, the fissile, light greeni h­
grny rocks, above described, are seen. 
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The lnrge island to the cast prc;;cnts few cxpo::rnrcs, lmt there is one 
of grcenstone which is also exposed almost continuously on the main 
shore opposik. 

On the small island between the ea::;t end of this isbncl and the 
1rntin ;;onth shore, the rock is schistose and weathers <L dull light gr •cn­
iHli-grny. vVhile it closely resembles the cliloritic schists Lo the west it 
does not break with the same smooth cleavttge nor ha: the cleav;tgc 
surface the same unctuous feel. It probably differs from it, however, 
only in degree of alteration. 

The rocks adhere in their strike very closely to the general trend Rocks in 
of the shore line, triking N. 85° E., and dipping south < 80° f£~1~~agon 
On the shore to the south a local flexure in the strike is seen in con_ 
formity with the trend of the south shore of th little bay which 
stl'ikes of S. 70° E. 

On the east end of the large island no exposures are seen, but on 
the north shore a continuation of the schistose chloritic rocks exposed 
on the large island to the west is seen; the strike is here N. !5° E., 
dip S., angle 80°. On the shore of Deadman's Point, opposite the west 
end of this island, a rock is exposed which is very much sheared and 
crushed, it is rather coarse grained and contains felspar, quartz and Quartz 

chlorite, some of the felspar crystals appear to be porphyritic as well por!Jhyry. 

as some of the "T<tins of quartz, and it would thus seem to be allied to 
the qunrtz porphyries; lying so near t.he granites, however, it may 
be genetically associated with them, and have received its present 
structure from accidental causes. To the west no occu1Tence of it is 
seen. An exposure of it is seen on a low hill a few chains to the 
north, but it does not occur along the north shore of Deadman's Point. 

Tt is exposed for a few chains along the south shore, to the east, Rocks of 

where its southern contact with the green schists can be closely defined Saganagons 
'Lako. 

although the actual line of junction is concealed under the sand. These 
exposures, therefore, probably represent a narrow lenticular subordi-
nate band. It is in strict conformity with the associated green schists, 
which strike of . 60° E., and are vertical, or dip at a very high angle 
to the south. 

East of this at the southern extremity of Deadman's Point, the green 
schists are seen ; here they are not very fissile. 

On the island neady half a mile east north-east of this, the rock, 
while 8lightly schistose, assumes more the appearance f a green stone. Grecnstone ·. 
North-east of this the rock decidedly belongs to the greens tone series. 
The chain of small islands between here and the south-west point of 
the htrge island east of the extremity of Deaclman's Point, am com-
posed of schistose rocks, somewhat darker in colour and partaking mor~ 

5 
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of the character of hornblendic schists ; t hese rocks <tre al;;o exposed on 
the norLhern pal't of this island. On the south-west point of iL, how­
evel', is an 1tbrupt high rounded roche moiitonnee, of massive rock, 
somewhat darker in colour than, but no doubt l'elaLed to, Lhe green­
stones. Along the south shore of this islftnd there are few exposures; 
but nem· the middle and the east end, the greenstones are again seen, 
here containing irregular m1<l crnoked stringers of quartz. The small 
island lying off the main south shore opposite, also exhibits the same 
rock, containing similar stringers of white quartz. These quartz veins 
are comparatively n common feature, not only in the greenstones but in 
the more fissile chloritic schists. 

None were seen of any considera.ble width, they are not more than 
Lwo or three inches, and seem to be veins of infiltration, which, as a 
rule, cut across the structural planes of the rock. 

The greenstones of Saganagons Lake do not generally 1iffect the 
compass strongly ; but in this neighbourhood they contain sufficient 
magnetite to cause the needle to di verge considerably from the 
magnetic meridian. 

On the main shore, opposite the east end of the large island last 
referred to, the rock is schistose but not fissile, it is light greenish-gray 
in colour and strikes "· 75° .E. with a vertical dip. East of this the 
trike curves to the east in conformity with t l1 e shore and the rock be­

comes very fissile. Then for a mile along the south shore of this 
eastern part of the lake, there is no exposure. From here these light 
greenish-gray fissile schi ts are exposed all nlong the south shore to the 
eastern end of the lake. The strike changes from east to N. 75° E. in 
strict conformity with the general sweep of the shore line. The dips 
are south at angles never less than 75° and often Yertical. 

Crossing the strike of the rncks along the eastern shore at the end of 
the lake, we find in adjacent exposures the rocks becoming darker in 
colour, coarser in texture and revealing distinct crystals of hornblende; 
the rock is quite schiRtose, although harder and more compact than the 
chlorite schists. 

This hornblende schist is seen in the north-east comer of the lake, 
and all along the north shore of the large island south-west, and on the 
small islands between this and the north shore of the lake. 

H ornblenclic schists merging into ordinary black medium grained 
hornblendic schists arc seen at several points along the north shore 
westward to the north-westward contact of the granites, and in the 
channel forming the outlet of Cross and Beaver Lakes. Kist of 
this channel the shore line ndheres closely to the ;;Lrike of the rocks. 
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There is considernble evidence in support of the belief that the light Chluritic . 
· 1 11 · l · l · b l · l scl11st der11·ed greems 1-gray c 1 onte sc u sts c escn ec as representing a arge propor- frorn green-

tion of the rocks exposed about Saganagons Lake, and seeming to dif- stones. 

fer from the greens tones in external character, only in the varying de-
gree of their schistosity, are derived by crushing, shearing and metaso-
matic change from these greenstones. 

Their macroscopic appearance is extremely suggestive of this, and the 
change in mineral composition involved is a simple one, frequently ex­
emplified. I have not t raced, in unbroken section, a passage from 
one into the other, but the scattered exposures ,tfforded by the islands 
show a varin.tion in degree of schistosity, hardness and texture, in such 
a way, and in ~m ch localities, as to render it highly probable that a 
Passage of this kind actually occurs. From the localities of green­
stone already enumerated in Saganagons Lake, it will be seen that of 
the two south-western arms, the most weRterly one is eroded out of 
these massive rocks. From the mouth of this arm the greenstones 
seem to strike in a north-east direction, under the waters of the lake 
and reappear on the sout h side skirting the channel between the south 
shore of the lake and the off-lying islands, occurring sometimes on the 
main shore, sometimes on t he islands and sometimes on both, disap­
pem·ing altogether in the open part of the lake east of Deadman's 
Point. 

South-west of Saganagons Lake, Jasper, Cypress, Big Rock '1nd Em­
erald lakes are eroded, for the most part, out of the massiYe green­
stones. 

It is inconceivable that t hese h ~trd rocks altered ch~mically to their 
most stable form, can have been t he most susceptible to denuding 
agencies, and we are forced to the conclusion that this channel that 
we have traced for twenty-two miles from the west end of Emerald 
Lake to the east end of Saganagons Lake, must have been originally 
occupied by soft fissile schists, flanked for the most pa rt by greenstones. Fissile schist 

The sinuous line of t his channel, which sweeps across the main Kee- =~~~:;,,~0~~s. 
watin t rough from the north side to near the south-west side, renders 
it improbable that these soft schists were originally the upper portion 
of the series, folded within the underlying traps, and it would seem 
more peobable t hat this assumed schistose belt marks the plane along 
which t he traps yielded, within t hemselves, to the crushing and shem·-
ing forces induced by the sharp folding of the series. 

The breadth of the Keewatin Aeries here revealed, does not afford Thickness of 

t · · · b h" I t · · · · l 1 · l Th K eewatin any cer a1n criterion y w ic l o estimate its ongma t n c <ne ·s. e sr riPs: 

dips show an apparently simple synclinal structure of a series folded on 
itself. T have nowhere examined a complete section ac ross the belt, 
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and cannot Ray whether the series affords any evidence of haYing been 
repeated by multiple folding or not. Again, from what is known of 
the distribution of the rocks on the American side of the interna-
tional boundary, the hornblende granites of Saganaga Lake and Cache 
Bay, which from Swamp Lake sweep to the south around Gull Lake, 
would appear to be the sou th-we3twardovoid termination of a large grani_ 
tic area, dividing the main Keewatin trough into two branches, of 
which the not;therly one is that seen on the Canadian side and above 
described, and the southerly one is seen only in a narrow t::i,pering 
band of greenstones south of Gull Lake in township 65, ranges IV. and 
V., Minnesota, and no doubt represented, further east on the Canadian 
side, by the greenish-black schists of the north sicle of Gunflint Lake. 
This southern fork is largely concealed under sediments of a later age, 
and pl1rtly interrupted by the gabbro of the ::\1esl1bi rnnge. 

Thus the volume revealed between Saganagons a,nd Saganaga lakes 
probably does not include the whole of the series, the upper members 
in all likelihood being wanting. 

Width of belt. The distance from the contact at the Deadman's portage, across the 
strike, to where the line of junction intersects the north-west shore of 
S::iganaga Lake, is four miles. The rocks dip on the north at a high 
angle to the south, usually about 75°, :111d on the south side ;tt ;ibout 
the same angle to the north and are vertical at the central synclinal 
axis; an average dip of 85° will not be far from correct, and this 

'rhickne8•. would give l ·992 miles as the a\·ernge thickness of the series 
developed in this trough. 

South-west- As before stated, this belt has been traced in connection with that 
w:wd exten- holding the iron ores of Tower and Ely to Lhe south-west. This Kee­
sion. 
North- watin belt, characteristically an iron-bearing series throughout iLs 
0 '1RterlyPxtC'n- whole leno'th would appear to bend somewhat sharply Lo the north 
s1on of Kee- " ' ' 
w'1tin bPlt . east of Beaver Lake, then to sweep round more easterly, with its 

Iron ores. 

northern limit about three or four miles south of the south-e::isL cornel' 
of ~lo ·s Township, thence to skirt south of Greenwa,ter and 'hcban­
dawan lakes. 

Iron ores, of good quality, have been found at several points in this 
band, and on the line of the Cmiadian Pacific Rail wtiy, at sever<tl 
points west of Port Arthul', in <L broader development of Keewatin 
rocks, no doubt. magnified by the union of several broad banck 

8mall isohitcd Small isolated bands of hornblende schist, apparently included in, 
h'1nds of horn- b 't f i.1 · tl tl · t' k · 11 l' bl<>nde schi,t. ut qu1 e con ormau e w1 l 1e gnm1 1c roc -s, are seen rn seven1 oca i-

ties, sometimes at considerable distances from the Keewatin bc]L with 
which they would seen1 to be genetically i<lentical. 
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Four miles and a half north-west of the Keewatin area, near Burk Burk Lake. 

Lake, at a point between the north and north-east bays in the west 
end, occurs a band of hornblende schist, forty or fifty feet wide, in 
foliated pink-gray biotite granite gneiss. Large inclusions or lenticu_ 
Jar bands of hornblende schist are seen in the pinkish-gray gnei ·s at the 
east end of 8unday Lake, two miles north-west of the main Kee~vatin Sunday Lake. 

trough. These bands would appem' to indicate an original Rynclinal 
fold of the overlying Keewatin, yet the latter locality is in a direct line 
with the anticlinal, indicated by the diverging dips of the rocks, of 
Agnes Lake, two miles to the north-east, and which axis of divergence Agnes Lake. 

of foliation planes can be traced along the north-west shore of Louisa 
Lake to l<'arquier Lake. Farquier 

On the Recond lake north-east of Farquier Lake, the red granite con- L:ike. 

tains dark gray schistose hornblendic rock, with felspar, which more 
closely resembles a hornblende schist than a hornblende gneiss, but it 
may have been derived from the latter by crushing and shearing. 

There is a band of coarse-grained hornblende schist, about three Lake Silence. 

chains wide, on the west side of the large island in Agnes Lake, one 
mile south-cast of the outlet of Lake Silence. It also occupies a small 
island close to the larger one. This is interbanded with thin bands 
of gneiss. ThE> rock is more coarsely crystalline and also more 
schistose iwar the contact than in the central portion of the band. 
This nrny be a crushed and sheared hornblende eruptive rock. 

1ncludE>d in the granitic rocks are frequently found small areas of Hornbltmde 

massivE>, coarsely crystalline, greenish bl11ck hornblendic rock, not at all rock. 

schistose, sometimes measuring only a few feet in greatest lengLh, 
which <Lppear Lo be scattered <tngular fragments included in the 
granites. Several such areaR al'e Reen on Agnes Lake. .They are here Agn 0 " Lake. 

linear in their distribution, and are seen occasionally on the island" 
ne11r the west shore, from the north encl of the lake to the south-west 
b<ty, where they are seen on the west shore. Lr1rge irregular fragments 
or area;; are seen on the portage south from Shade Lake included in Shacle Lake. 

micaceous gneiss, and they are here i;o frequent as to constitute tlw 
most <tbu ndant rock. From this locality, both north-east and souih-
WE'Rt, the occ~rrences of this hornblende rock become less frequent, and 
tlie frngments are of smaller size, disappearing altogether about a mile 
Pach way. 

Bands of hon1blE>ndic schist are also Reen included in the red medium- :McNi0ce 

grninecl graniLP of McNiE>ce Lake. The granite here contains little LakP. 

hi-silic;1Le, which now i;; mostly chloriLe. On the point at the south 
encl of Yum-Yum LakE>, a locltl na.1TOW band of mica.ceous siliceous Yum-Yum 

hornblende schist is al;;o seen. Lake. 
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A coai·se grained sheared hornblende rock is associated with the 
!Crthnipim- mica schists of the south side of the inlet of Kahnipiminanikok Lake 
rnn.m kok Lake 1 di -. ,r K . L k l l 1 f l d 

Brent Lal;;o. 

Saganagons 
Lake. 

Keewatin 
volcanic vent . 

Explanation 
of angular 
fragmentR in 
gmnit~. 

Kahnipimin­
anikok Lake. 
Bay north of 
:McK~nr.iu 
Inlet. 

ea ng to inc enzie . a e, t le most nort ler y one o t le two eep 
inlets running north-east from the centre of the lake. As J shall have 
frequent occasion to refer to these two inlets, it will be convenient to 
call the north-westerly one McKenzie bay or inlet, and the one to the 
south-east of this Kahwawiagamak bay or inlet. 

On the south side of Brent Lake, due south of the portage leading 
to Conmee Lake, is a narrow lenticular band of dark gray, decomposed 
felspathic hornblende rock, probably lithologically allied to those 
already described; most of it is concealed under the waters of the lake 
and only a few feet of its width is revealed. 

At the north-w(•stern extremity of Saganagons Lake is a small area 
coloured Keewatin, but in which the rock is a hard, coarsely crystal­
line hornblende rock, with occasionally a few scales of biotite, itnd 
more rarely a little felspar. It is not at all schistose, and its general 
aspect and mode of occurrence is that of an eruptive rock, perhaps post 
Keewatin in age. The extension of Lhe rocks composing it, east and 
west of the channel, is a matter of conjecture. 

The small isolated areas described a.bout Agnes and Shade lakes, on 
account of their diminutive size and proximity to each other, are pro­
bably highly metamorphosed fragments of Keewatin rocks, broken 
off from the troughs of synclinal axes, at the time that the KeewaLin 
series was so sharply folded, and irnbedded in the underlying rocks, 
n,nd representing now all of the Keewatin serieH that denudation has 
spa.red in these locnlities. 

Dnrns. 

There were not observed in the Hunters Island region, many of 
those "Port Arch:ean Diabcise Traps," described by Dr. Lawson 1 and 
by Dr. Lawson and Mr. J?: Shutt, M.A. 2 . Indeed only two such dikes 
were observed by the writer, the one shown on McKenzie Inlet of 
Kahnipiminanikok Lake, and the other exposed on an island lying off 
the east shore of the bay running north, one mile west of the mouth of 
this inlet. This dike is not seen on the north side of this bny and the 
only indication of it, south of the island, is afforded by the strnng 
magnetic attraction observed on the point <tt the mouth of this bay, 
on the east side. 

1. Geol. Survey of Canada, Annual Rep., 1887-88, Vol. III., part I., pp. H'i-1G3 l?. 

2. Arnerican Geologist, vol. VIl., No. 3, J\Iarch, 1891. 
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The island is less than one chain wide and two chaini; Jong. The 
whole of it is occupied by a fine-grained bbck cryst:.Llline diabase, 
which in one place, on the south-east extremity of the island, has 
become serpentinized. Detached hand specimens exhibit dis.tinct 
pola.rity. As near as can be judged, the direction of the dike is a, 

little west of south. On the west side of the island the l'OCk becomes 
finer in texture which indicates the proximity of the wall. J t is not 
seen on the south side of the lake across the channel. 

The dike indicated on the map in McKenzie Inlet can be much McKenzie 

1 I d · cl · 1 1 l l ·cl f l · nl l Inlet dike. more c ose y stu ie , particu ar y on t 18 sout 1 s1 e o t 1e i et, w 18re 
its contact with the inclosing mica schists is clearly seen. 

The differentiation in texture between the wall and the centre, which 
is such a characteristic feature of these dikes was observed. The rock 
is a, fine to coarse-grained, black, weathering pepper and salt gray, 
crystalline diabase. The width of the dike is sixty feet. Its course 
from the exposure on the south to that on the north side is due north, 
which is also the direction of the walls on the south side. It would 
not appear to extend very far south, as it is not seen in this direction, 
this, however, may be accounted for by the prevalence of drift in some 
of the localities where it might be expected to occur. It cuts the 
Laurentian rocks on the north side of the inlet, and the Coutchiching Age of dikes. 

on the south, in such a way as to leave little doubt that it was intruded 
since the period of the last folding, which on the a sumption that the 
Coutchiching and Keewatin rocks were folded at the same time, would 
establish their geological age as po t-Keewatin. 

Other dike-like masses have been alluded to in previous pages, but Other dike". 

they are not lithologically allied to these diabases, and their intrusive 
character is but conjectural. 

GLACIAL PHENOMENA. 

The remarks made by Dr. Lawson in his report on the Lake of the Lake of the 

vVoods region, in the annual report of the Geological Survey for the Rwo1odsLan1d any am 
year 1885, Part CC, and on the Rainy Lake region in the annual report region. 

for 1887, Part F, are generally applicable to this region also; the same 
features of glaciated surface, exhibiting generally rounded hill features 
and 1·oches moutonnees, with \he prevalence of drift, usually gravel, on Roches 

th 'cl f 1 t. f th d. · f h · h l . nwutonnees. e s1 es o e eva ions away rom e irect10n rom w ic t 18 1ce Glacial drift. 

moved, are met with here. But while the broader features of glacia-
tion are not less general or less marked in this region than in those 
reported on by Dr. Lawson, the minuter features of striations and Glacial strire 

groovings of the rocks are neither such conspicuous or universal less frequent. 
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features as in those districts ; indeed in the area embraced in the 
western half of the accompanying sheet such indica.tions are extremely 
rare, and only one observation is recorded. This is no doubt due to the 
prevalence of mica, schists in this portion; the comparatively soft and 
friahle nature of these rocks has no doubt yielded so readily to aerial 
influences, as to obliterate the striations i11 the period that has elapsed 
since glacial times; but the comparative· evenness of this part of the 
country in minute superficial features as in. great, attest that these 
rocks have yielded more profoundly, and have been planed to a greater 
uniformity of level by the passage of glacier ice, than have the harder 
granitic rocks of the Laurentian and eruptiv12 and even schistose 
rocks of the Keewatin series. 

Preservation The only striation recorded in the western part of the sheet, occurs 
odfffstriretin k in the felsitic granites of Sand Point Lake,· which is in accordance 

1 eren roe ·s ~ 

with the general rule that the granitic rocks preserve the striations for 
longer periods than the mica schists. In this region the Keewatin 
rocks have preserved the striations with still more clea ·ness and per­
sistency than the granitic rocks. 

Nearly all the strire observed are represented by a c 'nventional 
sign which indicates their direction; au'd from _these we can gather a~ 
approximate estimate of the general direction of ice moveme1 •-.. 

Strire in Sand The single observation near Sand Point Lake indicates tht +, there 
Point J,ake. the direction of movement was S. 28° IV. 

Sturgeon In the neighbourhood of the western part of Sturgeon Lalu. '-" 
Lake. directions of the strire vary from S. 3° Vv. to S. 22° W.; and 

average direction of the greater number of the strim is about S. '... '\ 0 

Pooh Bah and W.; south of this on Hoffmann and Pooh-Bah lakes, the same clirer-
Hoffmann tion is indicated by strire not recorded on the map. Lakes. 

In the neighbourhood of the middle part of Sturgeon Lake, the strire 
vary in direction from S. 17° vV. to S. 30° vV.; and in the vicinity of 

Russell Lake. the eastern part of this lake and of Russell Lake they Yary from S. 2° 
, vV. to S. 32° W.; both extremes doubtless repi·esent local deflections 

in ice moyement due to local inequalities, and may be neglected in 
computing the general direction of movement, which would appear to 
be from S. 17° W. to S. 23° vV. 

L:tko Silence. 
l\Icintyre 
Lake. 

Two observations in the shores of the McKenzie inlet of Kahnipi­
minanikok Lake give S. 27° W. and S. 29° vV., and a third observation 
not recorded on the map indicates a direction of S. 17° W. 

Single observations on Lake Silence, and at the north end of Mcin­
tyre Lake, give directions of S. 19° Vv., a.nc.l of S. 12° IV., respectively. 
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The stria~ observed on Knife, Emerald, and Carp lakes, and on The l<nife, Emor-

0 I 1\I ' L ] b f S lOo Y<T d S 380 ald, Carp and tier .L> ans ace, vary etween extremes o . IV. an . Other ;\lan's 

W., and the general direction is S. 23° \1'.,r lakes. 

On Cypress and Jasper Lalt:es, and on Cache Bay of Saganaga Lake, Cypress, .fas-

1 . b S lOo W d S ~go -.-u 1 th t per and Sag-t 1e stnre range etween . . an . :.. vv ., anc e mos anag-a lakes 

common direction is nearly the mean of these two, or S. 20° \V. (Cache Bay). 

Jn the vicinity of the western part of Saganagons Lake, the direc- Raganagons 

tion of ice movement has varied from S. 15° ~r. to S. 32° W.; and on J,ak('. 

the e<LStern part of the lake the movement has diverged very little 
from S. 20° W. ; a local variation north of this is indica.tecl on Beaver Bi-a,·er Lake. 

La,ke, by strire be<tring S. K0 \V. 

At a lociility on the south Rhorc of Sa.ganagons Lake, near the Two sets of 

middle, two sets -of stria' were observed intersecting each other; but stme .. 

from the indistinctness of both sets it could not be determined with 
certainty which was the more recent. One set has a direction of S. 43° 

\V. and the dhers bear 8. 2:3° \\". 

Mr. RobJrt Chalmers of thi~ department in his pa.per on the 
"Glaciati n of Ea':ltcrn Canada,,"* s<iys: "The divergent cou rses of stria>, 
"often sden upon the s;ime rock surface, are, however, sometimes 
"explieible on the theory of their having been produced by succes-;ive 
"porti{ns of the diminishing glaciers, conforming in their motions more 
"clo~.fily to the surface features, during the period of melting." From 
thP. rarity of occurrence of this phenomena it would seem to be 
accounted for with more probability on this aRsumption, than by sup­
posing these intersecting strim to indicate the passage of two successive 

.;fields of ice at important intervals of time. 

Roches moutvnnel',•, well marked and prominent, form <L conspicuouf< Rorhcs , 

f f 1 f . 1r h . . . "k k L k cl 1 1 cl nwlllonnt·r.i eature o s 1ore sur ace in . '-a 111p1m1nan1 ·o a e an e sew 1ere, an Kahnipimin· 

prove the south-westerly flow of t he ice. The direction of their axe~ ttnikok Lake. 

(about S. 42° \V.) tippear, to be rathet· a function of the strncture of 
the rock, with whose strike it agrees, than of the direction of move-
ment of the ice; which movement so far as observed in this region ii' 
never so westerly in its course. 

Tt will be seen from the above records that over this whole area thC' General 

d . · f th · fl l .· d b t t, 1. · f S 9 o -.u clirection of irect10n o e ice ow ias vane e ween ex 1eme im1t o . ~ iv. icPmovement. 

and S. 39° W. ; and that the general direction is roughly S. 20° \V. 

Dr. Lawson calculated the average direction of the ice flow in the Rai.ny Lake 

Rainy Lake regiont to be about S. 40° W. and in the Lake of the ]:fi,~n~f the 

Woods regiont to be about S. 45° \V. These diverging directions are Woodsregion. 

* Ca.nadian Record of Science. April, 1889. 
t Geol. Survey of Canada, Annual Rep., 1887-88, vol. III., part I., p. 164 F. 
+ 1885 " I., p. 138 CC. 

6 
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doubtless a function of the direction of the general slope of these dif­
ferent portions of the country in glacial times, and would indicate that 
the glaciers have been shed from the higher northern slopes of the 
Arch::ean nucleus, in Yarying directions normal to the periphery of this 
nucleus, and determined by the general slope of each region, as sug­
gested by M:r. Chalmers in the paper above quoted. 

Boulders transported by ice are not uncommon, but none were 
observed which by their composition indicated that they Im.cl neces­
sarily been carried from any great distance. 

A curious boulder of granite, weighing mu.ny tons, and evidently 
transported by ice for some distance, rises ten or twelve feet out of the 
water in the midd!e of the first expansion, south of Sturgeon Lake, of 
the south-east arm. The under surface sloping out of the water is 
finely striu.ted and the corners and edges well rounded. 

Sometimes the surfaces of the rocks are seen to be indented by curi­
ous cracks in the shape of the arc of a circle nnd concentric with each 
other. These " chatter cracks " are doubtless caused by a large boulder 
being forced over the surface by an inclosing ice sheet, in which it is 
held very tightly, and in such a way that it cuts the surface of the rock 
for a short distance, then slips to catch the surface again a few inches 
further on. An instance of this kind occurring in Basswood Lake is 
figured in Plate IV. 

EcoNmuc GEOLOGY. 

No actual lumbering has been done in this part of the country. 
The forest trees have been already refen-ed to. w·hile the portion of 
Western Ontario depicted on the map which accompanies this report, 
offers practically no inducement to the agricultural settler, it is by no 
means devoid of areas covered by post glacial drift deposits, which 
would yield good crops for the sustenance of settlers led there by other 
interests, such as the miners, and for this purpose there is good land 
amply sufficient to fulfil all the possible requirements for many years. 

The largest drift areas, and those conspicuously the best, from an 
agricultural stand-point, have been granted to the Indians, and are for 
the most part included in · the boundaries of Reserve D and Reserve 
240. The soil of the western part of the former is a sandy loam, but 
the eastern half is characterized as wild lands, and does not offer m!l.ny 
agricultural facilities. The latter I have not visited in person, but I 
am informed that in the valley of the lower part of the Kawawiagamak 
River good farming land occurs. 
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Much good land in separate areas, sometimes of considerable extent, l\fali'l'ne 
. l h l 11 f h "I l' R' . 1 l' b tl h River valley. is seen m tie w o e Ya ""Y o t e a a igne iver, me uc rng o ls ores 

of Tanners L:1ke, and extending in a broad belt along both sides of the 
river. 

Very good land is also afforded by the alluvial drift near the mouth Nairnikan 

of the Namakan River, on the north side. North of Namakan Lake, ~~!«:::and 
in the western part, are also some areas of drift which would be worth 
cultivating if a market for the products were provided. 

It i generally assumed that Laurentian and Coutchiching rocks do Barrenness of 

not contain metalliferous Yeins · narrow and su borclinate veins of quartz the Lauren-
' trnn and 

do occur in the rocks of both these series, but they :1re as a rule not Co?tch i?hing 
· cl h b f d . . l . h series with Yery persistent, an ave not een oun to contam any mmera, wit reg:ird. to 

the one exception of the molybdenite bearincr quartz vein of the Bears nietal!iferous 
o deposits. 

passage of Hainy Lake, tlescribecl by Dr. Lawson in his report, Vol. 
III., Part I. ; 1887-88, p. 181 F. Granites in the neighbourl10od 
of its contact with Keewatin rocks frequently contain valuable veins. 

Quartz ,-eins are more :dmndant, larger and more important in rocks Quartz veins. 

of the Coutchiching series, than in the underlying rocks; and some of 
them may yet be found to contain economic qu:1ntities of precious 
metals. The writer has since found low grade magnetic iron ores 
in rocks probably of Coutchiching age. In the rocks of these series Mica. 

howe1·er, one mineral miiy be hopefully looked for. The mica of the 
pegmatiLe patches, veins and dikes, is of excellent quality; while on 
the surface I have seen no sheets of considerable size, it is not unreason-
able to hope that bene:1th the surface, below the leYel of aerial in­
fluences, sheets suiliciently large to be of commercial >alue will be 
found. 

The iron ores of the Keewatin belt of rocks, indicated on the south­
eastem 'Part of the sheet, have been already referred to at conside1·­
able length. These would appear to offer the brightest promise of 
future mining activity of any iron ores known between Lake Superior 
and the Lake of the ·woods. The iron ores of the Atikokan River are 
very promising; but for these no other worked deposits, quite similar 
in occurrence, afford criteria by which their v<ilue can be more closely 
estimated, such as the mines of Tower and Ely afford for the estima­
tion of the Hunters Island ores. 

Additional prospecting, in the rocks of this Keewatin belt, will very 
likely be rewarded by the discovery of gold-bearing veins, as well as 
occurrences of other minerals. 

In 1866 there was considerable excitement over the discovery of 
auriferous quartz in the Keewatin schists of Vermilion Lake in Minne­
sota. From twenty to thirty dollars of gold to the ton of quartz was 
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assaye'l from specimens brought in.* The gold-bearing quartz of thr. 
Lake of the \Voods occurs generally in rocks of Keewatin age, but the 
veins of the "Sultana," "Ophir " and other mines of this district 
occur in granitic rocks, which the writer is inclined to regard as later 
post-Keewatin eruptives, but which may be of Laurentian age. The 
gold-bearing veins discovered north of the Atic-Okan and Seine 
Rivers, in the district north of that to which this report refers, occur 
in quartz-porphyries (often very similar macroscopically to the coarse 
grained granites of the Lake of the VI' oods in which the gold-bearing 
veins occur) and which are very probably post-Keewatin in age. 

The development of the great mineral wealth of this counry is 
hampered by the entire lack of transportation facilities and is retarded 
by a spirit of petty speculation encouraged by laws which make clevf'r 
speculation more immediately lucrative than active mining. 

* Vuie 18th Annual R ep. of Minnesota, p. UJ. 
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