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THE GEOLOGY OF STEEPROCK LAKE, ONT.

BV

Andrew C. Lawion.

Ill the year 1H!)1, Mr. II. L. Smyth published an interesting

paiMjr' on the geology of Steeprock lake, in wliich he cla3gifie<l the

rocks there exposed i'lto thn>e principal sroiips:

—

(!) The Basement Complex, consisting of granites and gneisses

which typically are medium grained, hornblendic and granitoid

with faint foliation. Locally they present considerable variations

in composition and very great variations in structure.

(2) The Steeprock series, showing a thickness of 5,<H)0 feet.

(.?) The Atikokan series, a succession of later granitoid porphy-

ries and massive hornblende rocks.

The Steeprock series rests unconformably upon the basement

cimiplex, and is subdivided into nine formations, according to the

following scheme, arranged in ascen<liiig sequence:—

•

1. ("onglomenite.

II. Lower limestone.

III. Ferruginous formation.

IV. Interbedded crystalline traps.

V. I'pjier calcareous green schist.

VI. I'lifK'r ''onglomerate.

VII. (ireenstones and proeiistnne schists.

Vlll. Agglomerate.

IX. Dark grey clay slate.

The sequence of these formations and their structural relations

formed the chief subject matter of ilr. Smyth's paper, and the

discussion of his third division, the Atikokan series, was deferred.

The paper was not only interesting, but it was important from a

general point of view as an announcement and description of a

1891.

' Structural QeotoKy of Steeprock lake, Ontario, Am. Jour. Sc. XLII,
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series of rocks hitherto unrecognized in the Archaean of that part of

Canada. This fact has attracted a number of geologists to Steep-

rock lake, and several references to the series are to be found in

the literature of the region. The general question raised in all of

these is the relation of the Steeprock series to the Keewatin.

Snr.yth made perfectly clear that the Steeprock series rested uncon-

formably upon his basement complex with a basal conglomerate

reposing upou an eroded surface. But in that basement complex

he recognized no Keewatin, but only those granites and gneisses

which are usually referred io as Laurentian. The areal limits of

the Steeprock series to the south and southwest were left unde-

fined. In these directions, however, the rocks of the series are

cuntinuous with and indistinguishable from the Keewatin, and to

any geologist who became familiar with this fact the whole implica-

tion of Smyth's interpretation of the geology was that the series

was in part a local facies of the Keewatin and in part a normal

fncies, and that the Keewatin was, therefore, unconformable upon

rocks of the Laurentian type and habitus.

Mr. W. H. C. Smyth,' after an expmination of the series,

accepted Smyth's descriptions and classification, saying :
' The work

done by the writer in connexion with the rocks of this series suggests

no important modification of them.' But he expressed the opinion

that the Steeprock series was later than the Keewatin; a question

upon which H. L. Smyth was silent. He did not, however, locate

the contact of tho Steeprock and Keewatin :
' The unconformity

above the Keewatin schists of the Seine river to the southwest is

not at all obvious. Lithologically the green traps and schists of the

two series are strikingly similar and could not probably be separated

by the most careful study.'

Coleman,* in 1897, regarded the Steeprock series as part of

the Keewatin. He says :
' The water-formed elastics of the Kee-

watin are of great variety, including limestones, quartzites, slates,

grits, graywackes, breccias, and pebble and boulder conglomerates.

The limestones are, however, of limited extent, being found in any

thickness only at Steeprock lake, 70 miles east of Rainy lake,

where there is a small area differing both petrographically and

structurally from the rest of the region. These limestones have a

» Bull. O.S.A., Vol. 4, 188S, pp. 344.S17.
! Bull. O.8.A., Vol. 9, p. 225. Also Rept. Bureau of Mines, Ontario.

Vol. VII. Pt. II. 1898. p. 152.

il
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very modem look, being scarcely at all crystalline in appearance,

having cherty layers in grey limestone at some points and black,

very carbonaceous beds at others. One almost expects to discover

fossils in them, but none liave been found.' He makes no dissent

from the ninefold subdivision of the series proposed by Smyth, and
accepts the letter's interpretation of the structure.

Mclnnes,' in 1899, accepts Smyth's ninefold subdivision of tlie

Steeprock series, and classifies tlie rocks of the series with the

Keewatin as forming the upper division of the latter; although

they are believed to be of later age than the great bulk of the Kee-

watin strata.

In 1911, Van Hise and Leith' give a summary statement of the

geology of Steeprock lake, in which the Steeprock series is

correlated with the lower Iluronian, and is said to rest unconform-

ably upon the Laurentian and Keewatin. But the series is said to

be principally exposed on the south and west shores of the lake,

where, as a matter of fact, the rocks are nearly all Keewatin, so that

it is evident that the areal distribution of the series given by Smyth
is accepted, the unconformity upon the Keewatin being inferred

from the presence of Keewatin pebbles in the basal conglomerate.

Smyth's ninefold subdivision of the series is quoted; but 'Some of

the greenstones and greenstone schists included by Smyth in the

lower Huronian are regarded by the authors as, at least in part,

Keewatin.'

During the past summer I took occasion to spend a few days

at Steeprock lake for the purpose of acquainting myself with some
of the features described by Smyth, and for my guidance I had a

copy of bis paper, and the map that accompanies it. As a result of

my visit, I am happily able to confirm the most important part of

his conclusions, particularly as to the existence of the series as a

distinct member of the Archscan, and its unconformable relation to

a granite-gneiss of the basement complex. On the other hand, the

observations that I uade, while by no means exhausting the field,

compel me to place an interpretation upon the stratigraphy and

struct^.-e quite different from that of Smyth, and enable me to

clear up the question of the relation of the series to the Keewatin,

'Geological Survey, Canada, Ann. Report, Vol. X, Pt. H.
'The Geology of the Lake Superior Region, U.S.U.S. Men. LII, 1911,

p. U7.

il
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the latter being a large j>nrt of tho basement upon whieli the Steep-

rock series was uiieonfurmably deposited.

I approached Steeprock lake from the west, coming up the

Seine river from Rainy lake. In doing so I traced out nearly con-

tinuously the geological boundary between the Keewatin of Rainy
lake and a series of quartzites and slates which for convenient

reference I shall here call the Seine series. The Seine series lies

to the south of the Keewatin, and is poet-Keewatin in age. The
contact between the two series is marked not only by the striking

contrast in the general character and physical appearance of the

rocks, but also by the occurrence of several lenses of conglomerate,

of which the most 'miwrtant is that of Shoal lake. To the south of

the quartzites and slates are the mica schists of the Coutchiching

series. The relations of the Seine and Coutchiching series will not

here be discussed.

It was my expectation in following the basal conglomerates of

the Seine series eastward, that they would prove to be the same as

one of the conglomerates described by Smyth on .Steeprock lake.

This exi)ectaticn was, however, not realized. The boundary line

between the Keewatin and the Seine series was followed with a

steady E.-W. strike along the Atikokan river aa far as the iron mines

east of Sabawe lake. The east and west strike of the base of the

Seine series is transverse to the more nearly N.W.-S E. folds, which

have involved the Steeprock series in vertical attitudes a little to

the north of the Atikokan river. This stratigraphic and structural

relationship indicates that the folding which involved the Steep-

rock series as a sharp trough sunk down into the older Archsan

had taken place anterior to the deposition of the Seine series; since

no such folding affects the even trend of the strike of the latter.

It is, therefore, inferred tentatively that the Steeprock series is

older than the Seine series, an inference which should be confirmed

by a careful search in the conglomerates of the Atikokan river for

lobbies of the Steeprock series. To the south of Sabawe lake the

Seine series is cut by the granite gneiss which forms so large a

<'eature of the geology of the Seine River and Shebandowan sheets,

'''he phenomena of intrusion and the metamorphism of the Seine

series consequent upon the intrusion are splendidly exemplified.

No one who is at all familiar with the ecology of the Thunder Bay
district will question .the unconformable superposition of the

Animikie upon the complex of which this granite gneiss forms a



(;K:i)UKiY OK srKKI'IKK K I.AKK. 11

i

imrt. From tin- fon>KuiiiK !>tiitemeiit!*. \\v iirrivc iit the probo. .e

position of the Stw-prock series in tlio treoiofrieRl ^caie; oiid this

may oonvenientl.v Im- presented in tlie form of u tabulation in

chronologieHl sequence :

—

Algunkian .

.

Ar^lii«an.

f
10 Kdwet-nawuii.

I
Ermum internal.

t. 9 Anin.ikie.

KFAKCHKAX IXTKRVAL.
I

8 (iranit« ^neisx, intnir Ivc in the 8«in>- atriia,

Irruptivp contact.

! 7 Seine wriex.
6 Acute deftiriiiatioii and emxidn iiitcrv^l.

! 5 St^^prock Heriet«.

I

4 Erunion interval.

3 CraniteKneiiM, intninivc in the Ki'PHiitiii.

1
Irruptive contact.

I
i Keewatin.

L 1 Coutchiching.

Tlip position of the Steeprock series, well ilowii in the

Areluean. is of interest from ii general |M)int of view, since, as will

appear in the se<iuel, the limestone of which it is chiofl.v composed

is fossiliferous. The fossils appear to 1m" the oldest forms of life as

yet discovered.

Before proeeedinfr with the statement 'f the ibservations which

necessitate a change in the interpretation of the geology- of Steep-

rock lake, it ina.v Im- saitl that the exposure of the rocks nl)OUt the

lake is probably much better than it was at the time of Sm.vth's

visit in ISiM. The region has Imhmi extensively, and in places very

thoroughly denu<led of its forests by fires, so that one may walk

inland from the shores of the lake at inan.v localities over bare

glaciate<l rock surfaces. Smyth's observations were confine<l to the

shores of the lake, and liis niappeil distribution of the formations

away from there was conjectural, as was genera'ly the case with

n'.aps made at that period in the Archwan terranes of western

Ontario. His observations as to tlie extent and distribution of the

two most important niemtH>rs of the Steeprock series: T, the basal

conglomerate, and. II. the limestone about the shores of the lake,

appear to have been most careful and accurate. The only modifica-

tion which I was able to make in his mapping of tlu^e formations

on the actual shore line was the extension of the conglomerate (I)

to the n' n shore on the northeast side of Northwest bay. I also

found ii '.ence of the fault which he places through Birch point.

Inla. .rom the lake shore, however, I found the distribution

of the rocks in certain localities, which are decisive for the inter-

pretation of the structure, to be otherwise than Smyth had con-

16279-.1
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jectured. This is notably the case, for example, in regard to his

formation IX—described as a dark grey clay slate. An east and
west section across the peninsula which terminates in Jackpine

point, made from the shore about three-fourths of a mile south of

that point, showed clearly that no such formation exists as mapped.

The rocks i.. the area mapped as clay slate are coarse agglomerate

schists, c"t by great dykes of greenstone. The surface here is

particularly open and well exposed, and one may walk freely over

the bare rocka. The supposed clay slates which crop out on the

shore at Smyth's locality 81, appear to be a local fades of the

agglomerate formation particularly well sheared, and having a very

limited distribution a and close to the shore, and grading into the

agglomerate. Formation IX, as distinct from VllI, appears, there-

fore, to be non-existent; and the syncline which is based upon the

supposed distribution of clay slate and agglomerate can no longer

claim recognition.

The agglomerate VIII, and the belt of greenstones and green-

stone schists VII—which lies to the east of it—are typical Kee-

watin formations, indistinguishable from and continuous with the

belt of Keewatin rocks of the north side of the Seine river which

has been traced through from Bainy Ickc. Tc the east of the belt of

greenstones and greenstone schists VII, is a narrow belt of con-

glomerate—Smyth's ' Upper conglomerate ' VI. This conglomer-

ate was conjecturally, but approximately correctly, mapped by

Smyth. I have confirmed his mapping by tracing the conglomerate

through from its outcrop on the end of the peninsula west of East

bay to the south end of Straw Hat lake. This lake was evidently

unknown to Smyth, although the exposures on its shores are of the

utmost importance for the interpretation of the stmcture. It lies

parallel to East bay, two-fifths of a mile west of its south end. The

course of the conglomerate belt for the distance indicated is parallel

to that of Smyth's conglomerate I, on the east side of East bay.

East of the conglomerate is a limestone, which occupies for the

most part a depression extending through from Falls bay to the

south end of Straw Hat lake. Thp 'imestone is exposed at both ends

of Straw Hat lake, and is identicui in character with the limestone

on the east side of East bay, Smyth's formation II. It evidently

underlies the waters of the lake. Between the north end of Straw

Hat lake and Falls bey it is exposed at intervals, and numerous

blocks of it occur in the depression. The depression ends in a little
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bay where a suiall creek flows into Falls bay. To the west of the

creek is a carbonated green schist lying against the conglomerate.

This is Smyth's formation V—^the ' Upper calcareous green schist.'

This is probably a local impure facies of the limestone or detrital

material that has been carbonated by reason of its proximity to the

limestone.

On a small island on the east side of Straw Hat lake the rock

consists of a comparatively little altered -volcanic ash which is

identical with Smyth's formation III on the west side of East bay

of Steeprock lake, which he refers to as a 'ferruginous formation,'

but describes as an impure volcanic ash. It is a soft rock, prone to

disintegration, and like the limestone, lies chiefly beneath the waters

of Straw Hat lake and in the depression which extends through

from Straw Hat lake to Falls bay. Between these two occurrences

of the volcanic ash, the one on East bay and the other on Straw Hat
lake, lies Smyth's formation IV, 'Interbedded Cryatalline traps.'

This I found to consist very largely of rather massive green schists

of detrital origin, with abundant angular fragments of quartz,

traversed parallel to the strike by what appeared to be great dykes

of diabase, but which may possibly be massive flows.

On the east side of East bay the formations are as Smyth
described and mapped them, viz.: a basal conglomerate, I, of quite

moderate thickness, resting on the granite gneiss of the east shore,

followed to the west by bedded limestone, II, for a thickness of

several hundred feet, the whole in nearly vertical attitudes.

From the facts above stated, it is evident that in a section

transverse to East bay and Straw Hat lake we have to deal with a

twofold repetition of the same set of beds; and the unavoidable

conclusion is that the structure is a simple, closely folded syncline.

The three lowest formations of the Steeprock series as descvibed

by Smyth on East bay are repeated on Straw Hat lake in reverse

order. The duplication of formation IV has not been made out,

a'' it is doubtful if it can be, owing to the character of the rocks,

\i !h renders it difficult to distinguish one horizon from another,

ai. i to the dykes which cut it. The conglomerate VI is, therefore,

the same as I, and it is a basal conglomerate resting upon the

Keewatin. This conglomerate was deposited upon an eroded surface

across the contact of the Keewatin and the granite gneiss. The
insunken syncline happens to cover the contact, so that on one limb

16279-31
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f»f the «yiK-liiU! the conRtonierate rests upon the irrniiitf uneiss and
on the other limb, u)ion the Keewntin.

This interpretation of the Htriu-tiire (jrently »iiiiplitiei« tlio gcolofry

ut' SteepriH-k hike. The Steeproek serie* is rnliK'til to four fonnii-

tions, viz.: Siii.vth's 1, II, III, an<l IV. Formation V i* itientified

with II, uikI VI witli I. Forniatiiins VII anil VIII are Keewatin

lielow the biisal ••oii({lonu'rHt«'. nn<l IX is non-cvistent ih mapped.

With refertMiee to the d.vkes whieh traverse the retrioii, it may he

said that the (frecnstone pebbles in the basal i-Drigtomerate, whieh

Sniytli supposed to have been deriv(v| from mi earlier system of

dykes, are derive*! from the Keewatin, and that ni-nrly all the dykes

belonjr to his second chiss, i.e., are later than the SttK-proek series.

A word in regard to the Atikokan series also may not Ir' out of

plaee. I e.\aniine<l, very cursorily, the shores of Margaret lake, and

found no reason to segregate the rooks there exiwscd fron: those of

the basement iiiion whieh the Steeproek series rests. .Mr. Smyth
regarils these rocks as of later age than the Steeproek series lying

across the edges of the latter. It seemed to me that following the

Steeproek formations southerly along their strike they abutted

upon the rocks of Margaret lake by reason of a X.E.-S.W. fault with

resultant down-tiirow on the N.W. side; the formations of the Steep-

roek series having been entirely removed on the south side.

The simplification of the structure, and the rttluction of the

number of its constituent formations detracts nothinjr. however,

from the interest attaching to the Steeproek series. There is

enough of it left to make it a most important n;cmber of the

Archiean Comple.x. The fact that it is definitely segregated from

the Keewatin, only adds to the interest. But perha|)s the most

interesting fact connected with this series is that its dominant

formation, the limestone, which is estimated by Smyth to be not less

than 500 feet, nor more than 700 feet in thickness, is fossiliferous.

The rock is, in part, almost an aggregate of fossils, but, in part, it

is also composed of calcareous detritus derived from the waste of

organisms, as iuay be clearly determined from the cross-be<lded

structures which are quite apparent in it.

In part the fossils are wholly calcareous, and in part they are

wholly silicified, and there are intermediate conditions due to partial

silicification. Where not silicified the fossils api)ear on the

weathered surface of the limestone as radial structures, the rays

extending out to a limit which is approximately circular in sections
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normal to the asi* of the organirau. In oblique nei^tions the peri-

phery may be more or less elliptical. The diameter of these circular

Itoundaries varie* in the hundreds of specimeiui obwrve«l, from about
I inch to about 15 inches. This variation in siie is probably due
partly to differences in the stage of development of the organism,
iind partly to the position of the random section of the surface of

the limestone exi»osing the form. For when viewol in three dimcn-
'•ioM and not merely in !«-«-tion, some of these fossils appear to liiive

II tapering and more or less curve*! or cornucopia shaix". The radial

structure is due to the presence of rays whi<-h diverge from the axis

of the cornucopia. Occasionally, it may be obs<>rve<l that these are

iuternipte<l by one or more cylindrical or conical septa concentric

with the axis of the rarnucopia, but in most cases no such concen-

tric septa Clin l>e detected In other cases, particularly in regard to

the larger fonns, it cannot be observed that they are cornucopia

'ihaped, ami the riiys u)>iH'ar to radiate in all direi'tions from a

centre.

Often tliese fossils arc so crowded toKcthcr that they abut one
against another; but in no case are tJie individual rays observed to

cross. In the larger forms the limits of the radial structure are much
less definite than in the case of the smaller cornucopia shaped forms,

and on the weathered surface the rays appear to fade away into the

Keneral matrix of limestone. The clearly apparent structure is.

however, contained within u circular area on the surface of the

rock.

Where these forms have been silicitied they c(uiimonly project

liroiniiiently above the surface of the limestone, and the structure

can be more easily observed. In these silicified forms the rays and
the tapering or cornucopia shaiie are commonly apparent. It is

evident from the sudden passage from conglomeratr to limestone

and from the cross-bedded character of some of the limestone, that

the organisms which contributed their remains to the building up
of this important formation thrive<l in shallow water, and that the

accumulation of their structures gave rise to some sort of a fringing

reef along the shore, which from time to time was reduced by the

waves to a calcareous sand which was scoure<l by the currents.

The fossils collected were submitted for study to the lion,

t.'harles D. Walcott. the eminent authority on the earliest fonr.s of

life, and he liiis very kindly supplio<l the descriptive notes which

follow.
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Oharlts D. Waloott.

Through tho courtesy of Dr. Amlrcw C. Lawson, I liavo hod the

opportunity of studying eomo orgaiiii; remains occurring in tho

Steeprock scries of Btceprock lake, northweit of Atikokan, on the

Canadian Northern railway, west of Port Artliur, Ontario, Canada.*

Mr. II. L. Smyth concluded from his studies that the Steep-

rock series rested unconformably upon a basement complex, and

Van Ilise and I«ith, in their gr ut memoir on the Geology of the

Lake Superior Keftion, have include<l the Steeprock series fif Smyth

in the lower Iluronian.'

Tiie Steeprock Lake region was studied by Dr. Lnwson during

the season of 1911, who found in the lower limestone above the

conglomerate of the Steeprock scries tho remains of fossils des-

cribed in these notes; and from his field observations placed the

Steeprock series above an erosion interval beneath which occurs

the Keewatin of the ArcluDan.

After a preliminary study of the material, I was incline<l to the

view that the remains indicated the presence of the Arch/ro-

ciiatliiniii' of the lower Cambrian; but after making thin sections

and tieating the silicified specimens with acid, I decided that they

• Presented to the Cl«ologic«l Society of America, December 28, 1911, by
permission of tue Director of the Geolotjical Survey, Canada.

2 .Structural Geology cf Steeprock lake, Ontario, by Henry Lloyd
Smyth. American .lour. Sci., Vol. XLII, 1891, pp. 317-331. PI. XI.

' The OeoloifT of the Lake Superior Resion. Monogr. U.S. Geol.
Surv., Vol. 52, 1911, p. 118.

* For definition of this family and review of the Archieocvathinw, con-
sult memoir by Wm. T. Griffith T»ylor, " Archieocyathinie from the Cam-
brian of South Australia." Mem. Boyal Soc. South Anstralia. Vol. 2, PI.
2, 1910.

It is unfortunate that in this otherwise very full memoir there is no
reference to the genera and species noted and illustrated in the Tenth
Annual Report of the U. S. Geol. Surv., 1891, pp. 599-60e, Pis. SO-a.5.
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reprMented a group of organianit related to the spotigct, or poMibljr

to fomu pottMtinff charactort of both the tponget and AreHao-

cyatkinof.

Th« central cavity, radiating tulM>^*, and general form of Aliko-

kania lawtoni (PI. 1, fig*. \-6), recall at once the lower Cambrian

genua iiyringoenema of Taylor.' In each there i« a cylindrical inner

cavity, an outer and inner wall with radiating tubes connecting

them; the tube walls are perforate in Hyrinyocnema. and thoy

appear to be so in Adk-okania. The presence of irregular lepta in

Atikokania served to distinguiith the genus from Syvingoenema, and

to caiiao a comparison to be made with irr<>gulurly septate genera of

the ArchaocyalhiiuB, such as Pycnoidocyathu* Taylor (PI. XII.

fig. OS), and Spriiocyalhui irreoularu Taylor (PI. XVI, tiga, itii h'

»4).*

A second and iwssibly a third spct'ius of Atikokania it aii^uoiui

with A. lawi

If the interpretation of the atrntigraphic position of these itr'-

eating fossils is correct t^cy are probably older than the I'rt

Canibriun Bellina fauna of Montana' and quite uiuike it; with tfe

posaibic exception of a fru^ment (PI. II, tig. :>) that suggwf

C'ytoioan t ocriJvntale* The genus Atikokania has more of »

Cambrian aspect than we shouhl expect to find in a very ancicr -

Pre-Curcbrian fauna. The Arrlifrocyathince are of late lower Cami-

brinn age, and if the stratigraphic position were not well detenu imed

I should bo inclined to consider Atikokania us a lower Cambrian

genua.

DESCRIPTION OF FOSSILS.

Genu* Atikokania, new gpvus.

General form cylindrical, pear-s'iupeJ or somewhat irregularly

elongatetl, semi-globose. Central cawty more or leas cylindrical and

of varied form and proportions.

Walts.—The outer and inner walls are more or less well-defined,

and they are united by a series of small, more or less hexagonal

. p. 15
• Loc. cit. Footnotes 1, precluding page, and 1, aUivp.
• I're-Canibrian Fossiliferous Formations, Walrott. Bull. Gcol.

America. Vol. 10, 1899, pp. 2J5-239.

*Loc. cit., p. a-B. Pi. XXni, figs. 1-4.
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tubw that railiain outwanl and iipwanl at varyinc anclaa. Tlic
walla of the radial tube* 8n< perforate, and divided hy more or lo««

irregular incumplpti' M'ptn.

Growlli.—Thv iniMlti of in'owth appears to havo hwii e«ientially

tlie saute hk that of Arrhiror/talhtHa', wIhw indiviiiiialt preat acainut
each otlwr that np|N>ar to have uiiitc<l nt the |ioint of miitaot by a
morp nr l«>i«'« i-<iiifiiiMH| iiiiii|HM-t Krowtli.

AtfinilifM.—Vor tin- |in>Hfiit and awaitiiiir lanror M)ll«>ctionii and
poMibly niUJ'h bi-ttor niati-rial, a relation may lie aMnined with the
Poriftra on tlw oiio hand and the Airhiroe^thinm on the other,

with a Rtronir tendency towanl* the tintt.

Oh»)-rralion».—There «rt> two upvt'itt .mw refprred to the genus:
A. lau-Koiii, 11. »p., and .4. irn-utilaru, n. »p. Oiic or two other species

arc iiidicatetl, but tho iimtcriiil i* not tuflicipntly complete for

»|>t>ci(lc deiH'ription.

Uenotype.—Alil,ok'aiila lavnoni, n. up.

Atikokama l.A^'M)^l, n. np.

(PI. I, tiK^*. IS; PI. ir. fig. i.)

The Keiieral fo'-ji of this spwie* \* cloiiKatc Poni<ul or i-ylin-

drical as far as can b<» dctermiiictl from ocveral fraginentar.v

specimens. Central cjlindrical cavity relatively small and expand-
ing towards the upper outer portion of the central cavity.

IFoH*.—The outer and inner walls are fairly well defined, but
owing to the condition of pre^tervation none of their details of

structure are preservetl.

Tuhv*.—The walls of the tubes iire pre^se^l one against the

other 90 a* to form a practically soliil niaxs of tubes that have a

more or less hexagonal outline. The tubes are so arranged in the

cylindrical specimens that they radiate like the spokes of a wheel
from the inner to the outer walls and increase in number by inter-

polation of additional tubes. In one vertical section (fig. 1, PI. 1)

the tubes rise from the inner wall with a slope of about 10°-15°.

In other sections the slope is greater. The tubes vary in size from
a sharp elongate iwint where they start Ix-ittcen other tubes to

i mm. in diameter at their outer end.

Sepia.—Incomplete, irregular septa o<i'ur in the tubes at

irregular distances.
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Ptrf*.—Purat apimr in iIm? walN between the tiiliiit. but ••«m
have beeii aeeit in either the inner ur miter wrII.

Btolhtral Onmlh.—The preaent-e i>f exnthe<-«l ti»»ue auniewhat

«imilar to that to ifimmon in Anlnfoi iialhu* i* miggetited bjr »on:«

*pm-iiueiii«, but it in not Ruftieiently i-leiir to warrant ffiviiiK it a* •

I'haracter of tlie Renua or iiieeiex.

(Iroitlh.—The mode of growth npiienr* to have Wn indirithial,

althouKh, B* illuttratai by «ir. X PI. I. two c-entral eovi lea appear

in what woukl otherwi«« have been cnn^ideretl an individual. The
radial tuU>f« iirc more or le«* i-onfused where those that radiate from
the two eavitiea eomc in eontaet. My pre-n^nt impreMinn i« that the

two Krew wide by xide, with only a ver>- «light distanee between

them, when *niall: ax they jrrew, the ventral eavitie« were crowded
farther apart

Formation and LoralUf).—Limestone of Steepr<H-k aeriea. Steep-

rock lake, west-northwent of \jike Superior, Ontario, Canada,

ATIKoKAMA IRRKIil l.tKIS, \.M>.

(PI. IT. ¥\it. 1.)

The »|ieeinien reprt'sentiiig this siiecies i* a weathere<l, oblique

section, 6 5 i-ni. in heiitht und 11 em. in width. The radiatinfr tubes

are more irregular and gnndler than those of A. lairsoiii, and the

Keneral api*earan(.-o of the »iiecimcn is more like that of a portion

of H large semi-globular 9|Kiiige.

A second frugment that may be referred to this siwH-ies indi-

••ates that the central cavity was very small.

This si)e«'ies is usM>ciated in the same limestone with A. 1aw$oni.
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DESCRIPTION OF PLATE I.

AnKOKANU UW80NI Waloott
21

Fig. 1.—NatBral sijie. A naturally weathered cylinder or piM
that IS 8ilici6ed in its limestone matrix. This shows
quite clearly the central cavity at the summit, also
where it is cut across below by the erosion of the
specimen. U.S. National Museum, Catalogue No. 58313
Geological Survey, Canada, CataloRue No. 8ft59o.

2.—Enlargemeat x 6. of a portion of the weathered section
in Fir. 1. which shows the walta of the tubes with
pores at a, also somewhat irregular septa crossine
the tubes.

3—Enlargement x 3, of the upper surface of Fig. 1.

4.—Natural size. A weathered specimen where erosion has
worn down into the central cavity. U.S. National
Museum, Catalogue No. 583U. Geological Survey.
Canada, Catalogue No. 8059b.

"•"Natural size. An oblique transverse section, cutting
across the central cavities of two individuals that
occur side by side. U.S. National Museum, Cata-
logue No. 58315. Geological Survey, Canada, Cat-
alogue No. ROSflc.

V
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Fig». 1 5. AriKOKANlA LAW80N1 Wttlcott.
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DESCRIPTION OF PLATE II.

Pasi.
AllKOKANIA IMBOCLAEIS. Walcott 03

Fig. l.-Natural siie. A weatherwl section,' showing "irreBular
tube, radiating from wh,-* was probably a portion
of the central cavity. U National Museum; Cata-

fcNi.». •3e«loK,.-rSurve7. Ck"nTd«-. "cat-

Atikokania i.awsoni Wa' "^

Fig. 2.-Natural «i Poliih^' ' i^ti'on of " a pi^ ' if' limistone
"

i*"®
' •adiating tubes are cut across at different

angles, rhe sections of the tubes on the right half
are nearly at right angles to the tubes, while those
on the left are more or less oblique. All of the
sections of the tubes appear to have been more or
less disturbed by the compreesion of the limestone
in which they are embedded. U.S. National Museum,

8sla^'SJ[s:
4"-8^"- *'"""«'^"' «"'"y- ^"""'•--

Cryptozoas :-? sp. undt
Fig. 3.—Natural siie. Photograph' of "a thin "wction 'it whatmay lie a form allied to the Pre-Cambrian Crvpto-

K>an of the Grand Canyon section of Arizona. U.S.
-National Museum. Catalogue No. 5831b. Geological
Survey, Canada, Cntaloifue No. 80.59/.

23

23



Plate II.

Fig 1. ATIKUKAMA IRRKal'LARIH Waloitt.
" 2. .. tJkWsoNi Walcott.
" 3. Crtptozoan ?r »i>. iindt
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1 in.

* Publications marked thm are out of print.



868. Sonri* Hirer coal-Held, br D. B. DowlinK. IMS.
Wa. Coal-fielda of Manitoba, SMkatrhcwnii, Albrrta, and Eastern Britiah

Colombia, bv D. B. Uowlins. Map No. 1010. loaU 3S m. > 1 in.
1201. Memoir No. at-E: Preliminary Report ou the Clay and Shale De-

posita o( the Weetern Provinces, by Heinrich Biei and Joeepb
Keele. Map No. 1201-61 A, acale SS m. - 1 in.

MANITOBA.
at. Dock and BidioB monn.aine, by J. B. Tyrrell. 1887-8. Map No.

3te, Rcale 8 m. - 1 in.
298. <iltt( ial Lake Agawtix, br W. Upham. 1889. Maps No». J14, 315, SIJ.
33S. Northwestern portion, by J. B. Tyrrell. 1890-1. Maps Not. S39 and

350, scale 8 m. = 1 in.
701. Lake Winnipeg (west ahore), by D. B. Dowling. ")

"*" Map No. 6M, scale 8 m. > 1 in.
706. Lake Winni'nipeg (east shore), by J. B. Tyrrell

Map No. 66i, scale 8 m. > t in. 'I

Bound together.

1033. Coal-fields of Manitoba, Saskatcheiran, Alberta, and Eastern British
Columbia, bjr D. B. Dowlin*. Map No. 1010. wale 35 m. « 1 in.

13M. Memoir No. M-E: Preliminary Report on the Clay and Shale De-
poeits of the Western Provinces, br Heinrich Uies and Joeeph
Keele. Map No. 1201-61 A, scale °S5 m. - 1 in.

NORTH WEST TERRITORIES.
217.

23S.

£41.

067.

678.

•584.

618.

680.

713.

73,^.

T78.

79G-

8U.

819.
90.->.

lOO'J.

1080.

1069.

19S&. Map No. 229, seal* 4 m.

1886. Map

Map

Bound together.

Hudson bay and etreit, by R. Bell.
>1 in.

Hudson bay, south of, by A. P. Low. 1886.
Attawapiskat ond Albany rivers, by B. Bell. 18R6.
Northern portion of the Dominion, by Q. M. Dawson.

No. 266, Hcale 200 m. » 1 in.
James bay and country east of Hudson bay, by A. P. Low.
Red lake and part of Berens river, by I). B. Dowling. 1894. Map

No. 576, scale 8 m. = 1 in.

Labrador peninsula, by A. P. Low. 1896. Maps Nos. 686-688, scale
25 m. = 1 in.

Dubawnt, Kaaan, and Ferguson rivers, by J. B. Tyrrell. 1896
No. 803, scale 25 m. = 1 in.

Northern portion of the Labrador peninsula, by A. P. Low
South Shore Hudson strait and tliiRava bay. Iiy

"

A. P. Low. Map No. 699, scale 25 m. = 1 in.
North Shore Hudson strait and XJngava bay, by

R. Bell. Map No. 699. scale 25 in. = 1 in.
Oreat Bear lake to Qreat Slave lake, by J. M. Bell. 1900.
East coast Hudson bay, by A. P. Low. 1900. Maps Nos. 779,780,

781, scale 8 m. == 1 in.
"87. Grass River region, by J. B. Tyrrell and D. B. Dowling. 1900
Bliwan river and Sutton lakes, by D. H. Dowling. 1901. Map No

751, scale 50 m. = 1 in.
Nastapoka islands, Hudson bay, by A. P. Low. 1900.
The Cruise of the Neptune, by A. P. Low. 1905.
Report of a Traverse through the Southern Part

of the North West Territories, from Lac Seul
to Cat lake, 1902. by A. W. Q. Wilson.

H/eport on a Part of the North West Territories, I- Bound together
drained by the Winisk and Upper Attawa-
pi»kat rivers, by W. Mclnnes. Map No.
1069, scale 8 m. =^ 1 in.

French translation report on an exploration of the East coast of
Hudson bay, from Cape Wolstenholme to the south end of
Jaimea bay. by A. P. Low. Maps Nos. 779, 780, 781. scale 8 m. =
1 in.; No. 786, scale 60 m. = 1 in.
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1097. Rveonnaiinanc* acroM the Mu«keni:i« mnuntainH on th* I'elly, Ross,

nd Gravel riTcrn, Yukon, and North Vieit TiTritoriw, by
JoMph Kecle. Map Ho. lUSO, tcale 8 m. ^^ 1 in.

ONTARIO.
2U. Lake of the Woodj region, by A. C. Law«on. 18M. Map No. 227,

Dcate 2 m. <= I in.

*J65. Rainy Lake region, by A. C. Lawtton. 1887. Map No. 283, scale 4
m. = 1 in.

166. Lake Superior, mines and mining, by E. I). Insall. 1888. Mapit No.
285, scale 4 m. » 1 in.; No. i^, i»a\p 20 ch. = 1 in.

436. ^(Ibury mining district, by K. Bell. 1890-1. Map No. US, scale 4 m.
= lin.

827. Iluntpr island, by W. H. C. Smith. 1890-1. Map No. S12. seal* 4
m. = I in.

332. Natural Gas and Petroleum, by H. P. H. Brumill. 1890-1. Maps
Nos. 314-319.

357. Victoria, Peterborough, and Hastings countiex, by F. 1). Adam*.
1892-3 .

•27. On the French River sheet, by R. Bell. 1896. Map No. 570, seal*
4 m. = 1 in.

678. Seine rivrr and Lake Shebandowan map-ahrets, by W. McInnM.
1897. Maps No3. 589 and StiO, arale 4 m. ^ 1 in.

7S3. Iron deposits along the Kingston and Pemliioko railway, bv E. D.
Invall. 1900. Map No. 626, scale 2 m. = lin.; and plans of
IS mines.

•739. Carleton, Kustvll. and Preecott counties, by R. W. Ells. 1899. (Set
No. 739, Quebec.)

741. Ottawa and vicinity, by R. W. Ells. 1900.

790. I'erth sheet, by K. W. EIIm. 1900. Map No. 789, ocale 4 m. => 1 in.

961. Sudbury Nickel and Copp«r deposits, by A. K. Burlotv. (Reprint).
Miipn Nos. 775, 830, scale 1 m. » 1 in.; Nos. 821. 825, 664, seals
400 ft. = lin.

962. Nipissing and Timiskaming map-sheets, bv A. K. Barlow. (Re-
print). Maps Nw. 599, 606, scale 4m. = lin.; No. M4, so-Je
1 m. =3 1 in.

965. Sudbury Niokel and C<>pi»r doposits, by A. E. Barlow. (French).
970. H«j)ort on Niagara Falls, by J. W. Spencer. Maps Nos. 926, 967.

977. Report on Pembroke sheet, by R. W. Ells. Map No. 060, scale 4 m.
" lin.

9t<0. Geological reconnaissance of a portion of Algoma

'

and Thunder Bay district, Ont., by W. J.

Wilson. Map No. 9(H, scale 8m. = lin.
lOSl. On the region lying north of Lake Superior, be-

tween the Pic and Nipison rivers, Ont., by
W. II. Collins. Map No. 961, »cn\e 8 m.
= 1 in.

992. Report on Northwestern Ontario, traverwd by National Transcon-
tinental railway, between Lake Nipigon and Sturgeon lake, by
W. H. Collins. Man Xo. 993, scale 1 m. = 1 in.

996. Report on Pembroke sheet, by R. W. Ells. (French). Map No. 600,

scale 4 m. = 1 in.

969. French translation Gowi;anda Mining Division, by W. H. Collins.
Map No. 1076, scale 1 ra. = 1 in.

1038. French translation report on the Transcontinental Railway location
l>ptween Lake Nipigon and Sturgeon lake, by W. H. Collins.
Map No. 993, scale 1 m. - 1 in.

1059. Geological reconnaissance of the region traversed liy the National
Transcontinental railway between Lake Nipigon and Clay
lake, Ont., by W. H. Collint>.. Map No. 993, scole 4 m. = 1 in.

1073. Gowganda Mining Division, by W. H. Collins. Map No. 1076, seals
1 m. = 1 in.

Bound together.
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ItM. Mrniiiir \>>. •; ()MitoK.v u( thr Haltburton and Bain roft arMii, Ont.,
Ii.r Kmiik I>. AiJ»ni< and Alfrtd K. Harlow. Ma|M No. 7M.
•«al» I Di. - t in.; Xo. 7T«, fmW t m. - I in

IWl. Mrninit No. \: On th> ONilogjr of th* MpiHon baiiin, Onf., by A.
W. U. Wilwn. Man No. IMO, m-mU t ni. I in.

IU4. Vrrncb Iranxiation: (Jpologiral rnonnaluHncr nf
'

a portion of Alguiiia and ThiinHir Bav di'<-

triot. Out., by W. .1. Wilwn. Map \o. 9U,

.... .. "f*'*
K ni. = I in. LB'.un.l tOfMh»r.

lll». rrrnrh tranilation : On the rrgion Ijring north of
I.»k«> Superior, betwrt-n the Pic and Nipiiion
river*. Ont.. by W. H. Collin.. Map No.

21ti.

tie.

»18.

M7.
ass.

579.

Ml.

<70.

707.

•7.19.

788.

8»'l.

»i.

»74.

97.5.

!t98.

1028.

ia»2.

1A.52.

1061.

1110.

1U4.

tl8.

Mup No. 238. <Male

bv A. P. Low. 1>90-I.

KlU and F. \). Adamx.

Ml. Male 8 ro. = 1 in

(^r;:Bw:.
Misiamini expedition, by A. V. I.o». llWI-.t

8 ni. - 1 in.
I'impton. Stanvtead. BvHiKe. Kichhiond, and Wolfe countien, by

K. W. KIN. 18HI. Map No. 2M iSherbrooke sheet). «»le 4 m.

-

I in.

Meicanlir, Beauce. i)iir<'hi-«ter. Mvii. Helle('ha>-te. and Montmagiiv
• ountie*. by K. W. KIN. I8W-8. Map Xo. 287. ^<•ale 40 ih.
1 in.

Mineral re<«ur('ef, by R. W. KIN. IHixi.

I'ortneuf, (^uabeo, and Montniagiiy ((luntiri,
Ka.tern Townshirw. Montreal sheet, br R. W

I8»l. Map Jfo. 571. >«-ale 4 ni. = 1 in.

Laurentian area north of the loland of Montreal, by F. I). Adam«.
1895. Map No. STO. Male 4 m. ^ 1 in.

Auriferous deposits, Kouthea^trrn portion, by H. Chalmers, 18»."i.

Map Xo, 667, «rule 8 ni. - I in.

Kavtern Townships, Three Rivers sheet, by R. W. Klls. 1898.
Argenteuy. Ottawii. and INintiac rnunties, bv R. W. Klls. 1899.

iSre No. 739. Ontario).
Xottaway Ijasin, by R.Bell. 19(10. 'Maii No. 702. ><ale lOni.^lin.
Wells on Island of Moiitii-ul. bv I". I). Ailuin-. 1901. M»i>s No*.

874. 875. 876.

Chibouguniau region, by .\. I'. Ixia-. 190.">.

Tiniiskaniing map-sheet, by A, K. Bar!o». i Reprint I. Maps .N'os.

.'599, CM. scale 4 m. = 1 in.: No. 914. s»a|e 1 ni. = l in.
Report on Copper-bearing rmks of Kastern Townships, by .?. A.

Dresser. Map No. 978, wale 8 m, -I in.
Report on Copper-bearing rrnks of Kustern Townships, by ,T. A.

Dresiier. (Frenth).
Roport on the I'embroke sheet, by R. W. KIN. iTrpnch).
Reimrt on a r<e<-eut Disoorerv of lioUl near Loke Mrgantir. One

by J. \. I/resser. Map No. 10'9. siale 2 rn. I in.
Report on n Recent Disisivery of CJuld near Luke Mcgnntir One

by .1. A. Uresser. iFremh). Mnp No. 1029. •.citN 2ni.-="lin
French tr„.;slation report on Artesian wells in the f-lnnd nf Mont-

real, by Frank I). Adams and O. K. LeRov. Map. No 871,
scale 4m. = lin : No. 375, scale .3,01)0 ft. = lin.: No. 876

Geoliuy of an Area adjoning the Fast Side of Luke TimiskumiiiK
Que., by Morley K. Wilson. Map No. lOet;. scale 1 ni. = l in

Memoir No. 1: Geological Reconnaissance alons the line of the
National Transcontinental railway in Western (>iielM<c bv W
.1. WiNon. Map Xo. H12. scale 4m, = lin,

'

Reprint of Summary Report on the Serpentine Belt of Southern
Quebec, by .1. A. Drtsaer.

XKW BRINSWICK.
Western New Brunswick and Eastern Nova Scotia bv H

1885. Map Xo. 230. scale 4m. = lin.
W. £11..
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i

»• farlrlnn and Victoria <ounli»<. hy I,. W. BaiUy. IMU. Map Ho.
m, >iiil)> I III. ' I in.

til. Victoria, RMtiKOU<'hi>, ami NnrthuiiilMTlaiul rniiiitivo, N.B., by L.
W. Bailry and W. Slclnn*". IMM. .^iip No. tM, xalr 4m.-
I in.

'JHt. Norlhrin (lortioii and adjairnt iiiph-. I>v I.. W. Uiiilcv ami W.
MrtniiP«. IMt'-H. Map No. 100. Mnlt- « ni. - I in.

.tW. Trmi-K'nUiitn iiiiil Hiniuii'^ki conntii'-, hi f.. W. Baili-v ami \V.
Mi'lnii<'«. IMII».|. Map No. S.'W). ^iiilf t ni. I in.

•Kl. MinrrHl rt^iiini-.. liy I,. W. Bailrv. |H»:. Mini No. «T.1, .ml,. |ii .„.
till. New BriUKKii k giNilogy, hy It. H . KlU. tHK?.

79!). Carlonlfrrnii't •.v-t»iii, bv I,. W. Bailfv. 1!»HI. 1 ,, , ..

ma. Coal pi(wp.^t« in, tiy II.' S. I'oole. Ifluii (
Bonnd Ing.lhrr.

MS. MiniTHl rc^ourrr*, bv R. W. KlU. Map No. MS, Mali- IHni. I in.

tliSI. Mineral rp-umrif*. liv H. W. KM-. (KrHn.lii. Map No. 9*'l. Mal»
16 ni. ^ I in.

1111. Mrmuir No. liJ-K; Thi' t'luy and Sliiil.- ili-iHiiit- of Ni>ni Snitia and
pnrti<in- of New Briin^wick, bv II. Iti<'- iin'l .1. Kfi-li'. M»p No,
hVI. .r»l» \i ni. 1 in.

NOVA SCOT I.

\

its. Ouy.<ibtiroUKli, .\nliKoni-li. I'iiton. Culiht-slir. ,ii>cl ll.ilifii\ i-onntir*,

by HuKh Fletcher and K. K. Karibaiilt. ismi.

3S1. Pictou and CotitiP-tHr lonntii-", by II. I'lnti Iht. I»W)-I.

3.W. Southwty-tfni Nmii Sotiii (pirliinlnar.v), by I,. W. Buili-y. 1>*J.1.

Map No. ••(tU, xalt- Sni.^liii.
KH. Souh. ,vv«lcrn N'o\,i S<otiii, by L. W. B«ili-y. IH%. Map No, (ill,

ccalf H ni. - I in.

<ft^. Sydney (ual-8elil. by II. Fletrhev. Ma|>< Nu-<. ttti. (:.V3. Kit, „:i\#

I ni. - 1 in.

7»7. C.ioibriiin rnik-. if fnpe Breton, bv Q. V. Miitthow. 19C0.

871. Pictou roal-fieM. bv U.S. IVn.le. l.tOi. Miip No. K'W. xiile iiih.'.
1 in.

111.1. Memoir No. Iti-V; Tlif Clay and Sbule dei«i'>it« of Nova Scotia aiicl

poitioii-i of Ni'w Bniniwick, by II. ri«*. I'nil .1. Kecle. Map
Nil. ll.M. MCalr 12 in. - 1 in.

MAPS.

1012. Dominion of (.'unaila. Mineral*. Scnlc lUOin. = tin.

YIKON.

•»«5. Kxploration'* on Mannillan, I'ppiT IVlly. and .Menait river*, *oala

8 111. = 1 in.

SHI. rortion of Hun. an ( ifck Miiimit I'.i-lntt, - .ilf liiii. 1 in.

h9t. Sketih Map Klauc Minioij di^tri.t. >iaW Bin. = 1 in.

•916. Winilv .\ii" Milling di-tni', Skfti li (ieoluijlral Map. «cali- 2 m. «
1 ill.

990. Conrad and Whilehir^e Miiiint! di-tncts, >iali- 2ni. =liii.

99). 'riintalus and Kivi' Fingfi* loal iiiiiit*, M-ale 1 in. 1 in.

loil Bonanza and Hunker creek-. Aurifeiou- giavi'N. Scale til cliain*

= 1 in.

1033. Ijower Lake Label ge and vicinity, Mali- I in. -I in.

1041. Whiteho'..e CopiM'r belt. Malr 1 in. =-- I in.

lOaii. 1044-HM9. Whitehnrse Copper belt IhtaiU.
1«"'9. IVllv, Hi>--i. and (Iravel river^'. Viikon ami .Niirth We-t 'I'lrritoriea.

Si ale 8 ni. = 1 n.

11(1."). Tantalu-. Coal area. Yukon. .Scale 2 in. 1 in.

nut. Braebiii n-Kyiiiick« Coal arei, Yukon. Scale 2 lu. = 1 in.
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BRITISH COLUMBIA.

tn. Cariboo Mlnlna dittrict, acklf tm. • 1 In.
MM. Khii»w*p Uvolnalval iMwt, fulv 4 m. • t in.

*T*I. Pri'liiiiinary Edition, Eait KoottMy. mhU 4 m. • I in.
n>7. (Srolrglral Map of Crow*n«»t coal-actda, aoala I m. • 1 in.

*T!)t. WMt Kootonoy Mlnvrkla and Stri*. wale 4 m. - 1 in.
•793. WpKt Kootanay Qrologlcal Ami, KnI* 4 m. • 1 in.
nm. Bnundary Cr»>k Mining district. «c«la I m. - 1 in.
t'.n. Nlrnla ixial bniin, lenln I m. - 1 in.
Ml. Preliminary Qeolofical Map of BotaUnd and Ticinity. teaU I.M»

ft. " 1 In.

tt*7. PrinrrtoB eoal baain and Copper MonaUIn Mining canu, acaU 4*
ih. - I in.

»». Talkwa rirtr and ricinitr, Kala I m. - 1 In.
m. Nanaimn and N»w Waatmin<4er Mining diTlaion, arala 4 m, - 1 In.
1»1. Hpwial Map of RoaalMd. Tupographieal ali««t. Seal* 4M ft. - I in.

K?' 5'*".'' ^W "' R«»>«nd. Qeologieal »htvt. Scale 4M ft. - I in.
100.1. Roan and Mining rMnp. Topographiral iihaet. Scale IJOO (t. - 1 in.
low. RnnKland Mining ramp. OenlngicHi >.hpft. Scale IJOO ft. - I in.

li?. lu P ^'"If Mining oamp. Qeiilogioal sheet. Scale 1 m. - 1 in.
1074. Shee^ Craek^Mining oamp. Topographicttl nheet. Scale 1 m. - 1 in.

Topographical aheet. Scale 1,000 ft.

a«ological ah«*t. Seal* 1,000 ft.

Seal* 400

loss. U.-lIedlay Mining diatrlct
- 1 in.

t«N. «A.-Hedley Mining diatrict
liii.

not. 4A.—acilden Zona Mining camp. Scale OM ft. 1 in
llflO. 3A.—Mineral Clalma on Henry creek. Scale 800 ft. <: ] in.
1135. Hedl.y Mining ••intricti Structure Sectlona. Scale 1,000 ft. - 1 in

„^ ii*."*".?^..^'?'"^" *'!"?; ,*•'•• *«>"•-« «n. (Advance «haet.)
IIM, 28A.-I'ortlBnd Canal Mining district, acale a m. -^ 1 in.

BeaTcrdeU alieat, YaU diatrlot, acaU 1 m. - 1 in. (Advance
sheet.)

.,- «. Tn'^m^n <heet, scale 1 m. - 1 in. (Advance aheet.)
1136. MA,—Phoenix Boandary dUtriet. Qeological sheet. Scale 400

ft. «* I In.

\V». MA.—Phopnix Boundary district. Qaologiral sheet
ft. - I in.

ALBEBTA.
SA4-M0. Peace and Athxbaska rivers, scale 10 m. - 1 in.

*RlS Blairmore-Frank ooal-Belda. acale IMch. -lin.
8!i;» Oodtiifan oil basin, scale 40 ch. = 1 in.
fc: ! 4. Cascail.' 'u;.! Imsin. Scalt. I m. = 1 in.
96'l-<66. Moose Mountain region. Coal Areas. Scalo 2 m = t in
lOlO. AlVrta, Saakatchewan, and Manitoba. Coal Arras. Scalp

" t in.

1117. SA.—Edmonton. (Topography). Scale J m. = 1 in.
1118. 6A.—Kdinonton. (Clover Bar Coal Seam). Scale J m. - 1 in

Portion of Ja^<p«r Park, scale 1 m. = 1 in. (Advance sheet.)
1132. 7A.—Bighorn coal-field. Scale 2 m. =• 1 in.
1201. ilA.—Oeolceical Map of Portions of Alberta. Saskatchewan, and

Manitoba. Scale, 35 m. = 1 in.

SASKATCHEWAN.
1010. Alberta, Saskatchewan, and Manitoba. Coal Areas. Scale 35 m

" 1 in.

1201. 51A.—Oeological Map of Portions of Alberta, Saskatchewan, and
Manitoba. Scale. 35ai. = 1 in.

MANITOBA.
804. Fart of Turtle mountain showing coal areas. Scale 1) m. ic i in.
1010. Alberta, Saskatchewan, and Manitoba. Coal Areaa. Scale 35 m =

1 in.

3.5 m.
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U»l. tlA.-a^lo||lc»l Map uf I><rtinn« of Atbvrtk, 8Mk»teh»«M, sni
MMitob*. H<«li>, Xim. " lin.

NOBTH WE8TTKRRITORIE8.
MN. EsplorMl roat*i on Albany, Scvvrn, nil Wini k rlvrm. Seal* 8 m.

- I in.

MW. VMf, Bou, •nd QraTcI riven, Ynkon and North W»<t Torritori**.
iioalii Sm, o I in.

m.
•M.
•»4J.

M3.
•3T8.

m).
570.

•tm.
M9.
««.
M<I.

em.
<ss.

TW.
790.

•7M.
770.

ns.
•7*9.

120.4
Its.

MU.
909.

M4.
964.

1033.

1080.

•ati.

»7.
375.

•471.

•865.

667.

•868.

918.

976.

1007.

lOJO.

1066.

1112.

1154.

ONTAIUO.

Lak* of th« Woodi ahoet, M'nit- Sm. - 1 in.

RaiDT Lake nhert, walo 4 m. - < in.

HanUr IiUud i>hM-t, leaU 4 m. - 1 io.

Sndbur; ihart, wale 4 m - I in.

Rainy Hirer iiheet, nciile 2 in. 1 in.

Seine RtTer «h«et. Kale 4i.. ' 1 in,

French River *ht«t, §cm\v 4 m. - 1 in.

I.alie Shebandowan sheet, >«ale 4 m.
Timiiikaining aheet, acale 4 m, ' 1 in.

Manitiiolin lalaud aht^'t, aoale 4 ni

1 in

t n.

Kdition, IW7).

Ntpiaaing iheet, ecale 4 m. - 1 in. (New IMitiou, 1007).
Fembfidie abeet, icaU 4 n, • 1 in.

iHiiace aheat, acale 4 m. = 1 in.

Haliburtoo aheet, acale 4 Di • 1 in,

Manitoo Lake aheet, acnie 4 in. •• 1 in.

QrenTille abeet, acale t m. - 1 in.

Bancroft aheet, acale 2 m. ^ 1 in.

Sudbnry dixtriti, Victoria mine*, wale 1 m. " 1 in.

Perth abeet, acale 4 m. = 1 in.

Stadbnr* di^rirt, ,'ndbary. acale 1 m. « 1 in.

825, Sndbury diatrict. Copper Clifl minre, acale 400 ft. ^ 1 in.
Northeast Arm of Vermilion Iron ranges, Tiniaganii, wnle 40 eh. -

1 In.

Sndburjr diatrict, Elaie and Murray mine*, acale 400 ft. = 1 in.
Ottawa and Cnrnwall aheet, eeule 4 m. ^ 1 in.

Preliminary Map of Timaitami and Rabbit lakea, acale 1 m. «> 1 in,
Qfologic. ' Hap of parte of Algoma and Thunder bay, xcale 8 m. •

1 in.

Cornndam Bparing Rocka. Cmtral Ontario. Scale KJ ni. » 1 In.
UowKanda Mining Division, acale 1 m. = 1 in.

Lake Nipigon, Thunder Bay diatrict, ecale 4 m. = 1 in.

QUEBEC.

Sherbrooke aheet, Eaatern Townshipn Map, acalo 4 in. « 1 in.
Thetford and Cnleraine A.abe'^tni district, acale 40 ch. - 1 in,
Quebec ahe<'t, Ka.«tern To»n>.h pa M»p, scale 4ra. = 1 in.

Montreal aheet. Eastern Townshiiw Map, wale 4 m. = 1 In.
Three Rivero aheet, Ea-ftern Township* Map, wale 4 in. = 1 in.
Qold Areaa in aouthrastern part, wale 8 m. = 1 in.
Graphite district in Labclle county, acale 40 ch. - 1 in.
Chibougamau region, acale 4 ni. = 1 in.

The Older Copper-bearing Rockn of the Eastern Townships, scale
8 m. - 1 in.

Lake Timiakaming region, acale 9 m. = 1 in.
Lake Mefaiitic and vicinity, scale 2 m. == 1 in.
Lake Timiskaming region. Scale I m. = 1 in.
laA—Vicinity of the National Transcontinental railway, Abitibi

district, scale 4 m. = 1 in.

2SA—Thetford-Black Lake Mining district, scale 1 in. = 1 in.
Larder lake and Opasatika lake, acale 2ni, = 1 in. (Advance

sheet.)
Danville Mining diatrict, scale 1 m. '^ 1 in. (Advance «heet.)

• Publications ntarked thus are out of print.
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Ni;W BRUNSWICK.

*875. Map uf rrini'i|iul Minpral Uccurreiicps. KcuIp 10 ni. - 1 in.

!)69. Mmp of I'riiu'ipal Minrrul LocalitieM. Soule 16 in. - tin.
Il.'i.'i. 2(.^ MilUtrpam Iron deposits N.B.. scale 400 ft. ^ I in.

II."*. 2.'iA' Nipisiguit Iron deposit*, N.B.. scale 400 ft. -- 1 in.

S3;).

8!»7.

ri27.

9n:.

91.1.

9;>."i.

lOU'.

ii)i».

lO.'.V

IU.1l>.

10.I7.

Ifll.'l.

11.V!.

fide (

Depii I

NOVA SCOTI.\.

Preliminary Mup of Sprini;hill roal-Bi-lil. -ciilt' .'lO rh. 1 •v.

Pictoii onal-field. .s4-ule 2.'i eh. ~- 1 in.

I'rrliminary tli'oloxiral I'lan of Nirtutix iiiid Toi lirook .... ili.-liirt,

Male 23 eh. = 1 in.

<ieneral Map of Province sliowih); Kolfl district^, s^ule i',.i 1 in.

Leipsigate Hold district, scale 50(t ft. = 1 in.

Ilarrican tiold district, siale 100 ft. = 1 in.

Malaga (lold district, Male 2.'>0 ft. ; 1 in

HriHiktield Uold district, M-ale }'*) ft. 1 in.

Halifax Geological sheet. No. t>S. Scale 1 ni

Waverley Geological sheet. .No. tiT. Scale I m.
St. Margaret Bay (Jeologicat sheet. Nn. 71. S<-ale 1 in. ~ 1 in.
\Vii;d-or Geo!ogi<-al sheet. No. 7:j.

.'V^IHitogan tieological sheet. No. 7tl.

L'2.\--N(>va Sco*ia, scale 12ni.= 1 in.

NciTi;.-- Individual Maps or l{e|>orts will be finni-hed fre« to hnna
anadiun applicants.
Keports and Maps may be ordered bv the nunilierH prefixed to titles.
Applications slioiiid be addressed to The Dirwtor, Geological Survey,
tnient i>f Mines, Ottjwa.

I in.

- 1 in.

No. 71. S<ale 1 ni.

•(ate 1 ni. - 1 in.
.slcaje 1 in. - 1 in.

' Publications marked tbuit are out of print.
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