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Arrrep R. O. SeLwyy, C.M.G., LL.D., F.R.S, etc.,

Director of the Geological and Natural History Survey of Canada.

Sir,—I have the honour to transmit herewith my second report on
the Geology and Mineral resources of the Fastern Townships. It em-
braces the worle of the past two years, and is intended to accompany
the north-east quarter-shect map of a part of the province of Quebec,
which is the continuation to the northward of that published in 1886.
Many miles of coast line have been surveyed, both along the shores of
the St. Lawrence and on the islands lying in the channel, and a great
extent of country has been traversed along the roads, many new ones
having been opened up since the compilation of the map by Mr. Barlow
in 1868. These have been plotted and reduced by Mr. N. J. Giroux,
C.E,, P.L.S,, who has ably assisted me throughout the entire worlk,
and these additions to the map render it much more complete and
accurate. :

Our thanks are due to many persons, more especially to the owners
and managers at the various mining centres, for much kindness and for
courteous assistance in furnishing statistics and other valuable
information. The area north of the St. Liawrence has only been
cursorily examined by us, collections of fossils having been made at
several points.

T have the honor to be,
Sir,
Your obedient servant,

R. W. ELLS.



SECOND REPORT
ON THE GEOLOGY OF A PORTION

OF THEB

PROVINCE OF QUEBHC.

By R. W. ELLS, LL.D., ¥.G.S.A.

The work of tho past two seasons has been for the most part confined Area described.
<0 that portion of the province lying to the south of the St. Lawrence
River and embracing the counties of Megantic, Dorchester, Bellechasse,
Levis, Montmagny, and I'lslet. In its economic aspect it includes the
Chaudiére gold-field, the asbestus deposits of Thetford and Broughton,
and tbe iron and copper-deposits of Leeds. A great part of the district,
viz., that lying to the north-east of the Chaudi¢re River, was examined
by Mr. James Richardson -in 1868, His report is the latest official
publication in detail on that section of the country. In view, however,
of the many new facts pertaining to the structure and the age of the
several rock formations of the Ilastern Townships which have been
obtained since, the statements put forward in that report now require
considerable modification.

Along the St. Lawrence, our examinations of the south shore extended surveys.
from Pointe au Platon, about thirty-five miles above Levis, to River du
Loup. Of this section a carefully paced compass survey was made as
far east as Ste. Anne de la Pocatiére, while on the north side our
examination extended from the mouth of the Jacques Cartier River to
Cape Tourmente. The group of islands which occupy the central por-
tion of the river between Quebec to opposite St. Thomas were also
surveyed from Orleans Island to Crane Island, both inclusive.

The extension northward of the several geological formations des-
cribed in the preceding report® was carefully traced. The extension
of the anticlinal there, and previously in 18631 and in 1867,§ described
as that of Sutton Mountain was found to continue, with a nearly direct
course, to the rear of I'Islet, where our examination ended in thisdirec-
tion; displaying for a considerable part of the distance the series of
crystalline schists, chloritic, talcose, and micaceous, which chavacterize

* Geol. Surv. Rep. 1886, Part J.
t Geol. of Canada, 1863, p.p. 247, 251.
§ Rep. of Geol. Survey, 1867-68, p.p. 74 and 84.
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it to the south-west. It is concealed at several points, however, by the
overlap on the west of the black slate and quartzite series, regarded as of
Cambrian age; while on the east it is flanked for a great distance by
the volcanic portion of what is now described as Lower Cambrian.
These rocks extend continuously to the north-east and constitute, in
part at least, the gold-bearing series of the Eastern Townships. In
this series there occurs a very considerable development of volcanic
rocks, diorites, serpentine, &c. ; but the areas of the latter, north of the
great masses of Thetford, are comparatively limited. All the known
areas of serpentine were carefully examined with a view to the pre-
sence of asbestus in workable quantity, and small veins were seen in
nearly every locality; but the conditions for successful mining appear
much less favourable in the smaller and detached masses than they are
in those at the great mining centres of this industry, viz., at Thetford
and Coleraine.

The name “Quebec Group,” which has for so many years been
applied to much of the rocks cf this portion of the province of Quebec,
has become so misleading and unintelligible in view of the many new
facts brought to light concerning its composition and structure, by the
study of the past fifteen years and the many changes rendered neces-
sary in consequence, that its further use appears not only undesirable
but to a certain extent objectionable. It was applied by Sir W. Logan
to a great series of sediments which were deemed to lie somewhere
about the horizon of the Calciferous and Chazy formations. Dr.Selwyn
and others, have, however, since 1876, pointed out that it has been
found to embrace rocks ranging from the Pre-Cambrian to the Hudson
R. cr Loraine, both inclusive. An almost entirely new arrangement
of the different formations which make up the group is therefore impe-
rative. In the case of such portions of the original group, the horizon
of which has been definitely determined, the proper name of the for-
mation can be readily applied, whilo in the case of such portions,
either distinctly fossiliferous, or closely related areas the exact position
of which in the Geological scale may be doubtful, the terms Levis or
Sillery, with their system classification, may be retained.

Various reports on the area in question, extending over a period of
sixty years, have appeared from time to time, among which may be
more particularly mentioned the following :—

Dr. J. 'I. Bigsby, 1827, Geol. Soc, London, Vol. I., p. 27. On the Geology of
Quebec and vicinity.
Capt. Bayfield, R. N., 1845. On the Transition rocks, Canada.
Sir W. E. Logan, 1843., Geol. Rep., pp. 18-19.
« “ “  1844., Geol. Rep., pp. 19-38.
e “ “  1845-46., Geol. Rep., pp. 101-114.
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E. Emmons, M.D., 1847. Am. Mag., Geology of the Montmorenci.

Sir W. E. Logan, Geol. Rep., 1849-50. Geology of South side of the St. Lawrence,
between the Chaudiére River and Temisconata Road.

«“ “ ‘“  Geol. Rep., 1850-51. On the gold of the Chaudiére Valley.
«“ “ “  Geol Rep., 1852-53. On the geology of the North shore of the
St. Lawrence between Montreal and Cape Tourmente.

Logan and Hunt, 1855. Isquisse Geologique.

James Hall, 1858. Communicated 1855. Can. Nat., Vol. ITL, Notes on the genus
Graptolites, etc. ; also Geol. Rep. 1857.

E. Billings, 1860. Can. Nat,, Vol. V., p. 301. On some new species of fossils
from the limestones of Pte. Levis, opposite Quebec.

Sir W. E. Logan, 1860. Can. Nat., Vol. V., 1860, p. 472. Remarks on the fauna
of the Quebec group, and the Primordial Zone of Canada,
addressed to J. Barrande.

T. S. Hunt, 1861. Can. Nat., Vol. VL, p 91-95. On some points in American
Geology—the Quebec group paralleled with the Taconic
system of Emmons.

Logan, Barrande and Hall, 1861. Can. Nat., Vol. VL, p. 106. On the Taconic
system, and on the age of the fossils found in the rocks of
Northern New England and in the Quebec group.

Sir W. E. Logan, 1861. Can. Nat., Vol. VL, p. 199. Considerations relating to
the Quebec group and the Upper copper-bearing rocks of
Lake Superior.

E. Billings, 1861. Can. Nat., Vol. V1., p. 310. On some of the rocks and fossils
occurring near Phillipsburg, Canada East.

E. Billings, 1861. Can. Nat, Vol. V1., p. 344. On the occurrence of graptolites
at the base of the Lower Silurian.

Dr. T. 8. Hunt, 1861. Can. Nat., Vol VL, p. 374. Mr. Barrande on the Primor-
dial Zone in North America, and on the Taconic system of
Emmons.

Dr. T. 8. Hunt, 1862. Can. Nat., Vol. VIL, p. 78. Note on the Taconic system
of Emmons.

James Hall, 1865. Sec. I1., Can. Org. Remains. Graptolites of the Quebec group.

E. Billings, 1861-65. Pal Fos., Vol. I, p. 57. On some new species of fossils
from the Quebec group, where their probable position from
fossil evidence is stated.

u “ “  Pal. Fos., Vol. 1., p. 185. New species of fossils from the
limestones of the Quebec group from Pt. Levis and other
localities in Canada East.

« « “  Pal Fos., Vol. 1., p. 207. New species of fossils from the
Quebec group in the Northern part of Newfoundland.

Jules Marcou, 1862. On the Taconic rocks of Vermont and Canada.

E. Billings, 1863. Can. Nat., Vol. VIIL., p. 19. On the Parallelism of the
Quebec group with the Llandeilo of England and Australia,
and with the Chazy and Calciferous formations.

Sir W. E. Logan, 1863. Can. Nat., Vol. VIIL, p.183. On the Rocks of the Que-
bec group at Point Levis, letter addressed to Mr. Barrande.

T. Devine, 1863. Can. Nat., Vol. VIIL, pp. 95 and 2I0. Description of a new
Trilobite from the Quebec group.
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Sir W.'E. Logan. Geol. of Can., 1863, p. 225. The Quebec group.
« “ “ “ p- 884. Supplement.

Geol. of Can., 1866, p. 3-5. Divisions and characters of the

Rocks of the Quebec group.

Prof. H. Y. Hind, 1865. On the distribution of the Quebec group in New
Brunswick.

James Richardson, 1866. Geol. of Can., p. 30-83. On the Geology of the Que-
bec group in the Eastern Townships.

s “ 1866-69. Geol. of Can. On the region South of the St.
Lawrence, between the Chandiére River and the Temis-
couata Road.

Dr. T. 8. Hunt, 1878. Sec. Geol. Sur. Penn., Part I. Azoic rocks.

Dr. A. R. C. Selwyn, 1877-78. Geol. of Can., p. 24, 9a. Observations on the
Stratigraphy of the Quebec group and the older Crystallines
of Canada, also 1881 Can. Nat., Vol. IX, p.17.

Thos. Macfarlane, 1881. Can. Nat., Vol. IX, p. 91. Canadian Stratigraphy.

Dr. A. R. C. Selwyn, 1880-81-82. Notes on the Geology of the Eastern portions
of the Province of Quebec.

R. W. Ells, 1881-82. Report on the Geology of the Gaspé Peninsula.

Dr. T. S. Hunt, 1883. Trans. Roy. Soc. Can. The Taconic question in Geology.

Dr. A. R. C. Selwyn, 1882. Trans. Royv. Soc. Can. The Quebec group in Geol-
ogy.

Mr. T, D. Adams, 1880-81-82. Notes on the Microscopic Structure of some

. rocks ofthe Quebce group. .

Sir Wm. Dawson, 1883. Appendix to Harrington’s Life of Sir W. E, Logan, the
Quebec group.

Dr. Selwyn, 1883. Reply to Sir Wm. Dawson.

Prof. Jules Marcou, 1884-88, Various papers on the Taconic question. and on
Canadian geological classification.

N i«

It will be readily seen from the above list that the bibliography per-
taining to the several formations found in the area under consideration
is very considerable. Many of the reports have long been out of print,
and are now inaccessible to the great majority of readers. In order
that the subject may be more intelligible, we have thought it ad-
visable, therefore, to present a short summary of the various opinions
held by the great number of scientific workers in this field, and ex.
pressed, from time to time, in the publications above enumerated.
More particularly is this thought to be desirable, in view of the great
difference in the opinions stated in regard to the structure of the area
in the report of 1863 and in sundry papers since 1877 by Dr. Selwyn,
and which have reference more especially to that peculiar series of rocks
known as the  Quebec Grounp.” This term was first introduced by the
late Sir Wm. Logan in 1860, and applied to a series of rocks, first par-
ticularly studied near the City of Quebec, and espccially developed on
the South side of the St. Lawrence opposite that city, which presented
so many difficulties as to the correct interpretation of ils structure
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and position, as to warrant the giving of a special name to the rocks
which composed it. The investigations of this group, which had been
begun some years before that date, had always presented problems
very difficult of solution, owing to the fact that it was held to embrace
a great variety of rocks differing very widely in character from those
in the immediate vicinity of the St. Lawrence, and to include both the
fossiliferous shales near that river and the great series of crystalline
rocks of the interior, or the prolongation of the Green Mountain Range
of Vermont, which enters Canada near Sutton Mountain, and extends
with some interruptions to the extremity of the Gaspé Peninsula.
These were regarded as the cquivalents of the fossiliferous series near
Quebec, their different aspect being supposed to be due to a profound
metamorphism by which not only the contained fossils were com-
pletely effaced, but their entire physical character altered from the
ordinary shales, sandstones and conglomerates of the original deposits
to the most highly altered schists, quartzites, dioritic and gneissoid
rocks. The upper part of the series was also held to embrace sedi-
ments, which contained fossils of Utica or possibly Hudson River age,
so that the curious anomaly was presented of one single group name
which comprised rocks ranging from what has now been determined
to be as old as the Huronian to the upper part of the Cambro-Sliurian.
An abstract of the views veferred to will be presented under the latter
heading,
The several geological systems recognized in the area examined gystoms

during the past season are :— recognized.

I&. Devonian.

B. Silurian.

D. Cambro-Silurian.

C. Cambrian.

A. B. Pre-Cambrian. :
Crystalline and Igneous rocks, volcanic and plutonie.
Suporficial deposits.

F. DEVONIAN.

In describing the distribution of the Gaspé series (see Geol. of Can.,
1863, p. 427-29) allusion is made to an out-crop of fossiliferous lime-
stone, which is found on the north bank of the Chaudi¢re River, about
midway between the Famine River and the village of St. George. The
fossils from this locality were examined by Mr. Billings, who
pronounced their aspect to be Devonian rather than Silurian.
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During the past season, the extent of this outlier and its relations to
the associated slates of the locality have been carefully ascertained. It
was found to have a breadth along the face of the hill of ahout twenty
chains, and to rest unconformably upon the black and grey slates and
greyish sandstones of St. George, the basin-shaped synclinal, with
the beds curving along the face of the cliff, being readily seen when
viewed from the opposite side of the river. The underlying slates at
this point dip south-east at a high angle.

No fossiliferous rocks of a similar horizon appear on the south side
of the Chaudiére in any direction, in so far as yet observed, the out-
crops of Silurian slates at the narrows of Lalke St. Francis, decribed in
Part J, Vol. II, Geological Survey, 1886, being the nearest in point of
age. To the north-cast the limits of the St. George basin could not
be clearly determined, owing to the covering of soil and forest, but it
is appavently of no great extent in this direction, as no indications of
such rocks are seen on the road which extends for twelve miles up the
castside of the Famine River, the rest of the country in this direction
being an almost unbroken wilderness.

Further to the novth-east, on the road leading toSte. Justine, between
the townships of Liangevin and Ware, a very limited exposure of
similar fossiliferous limestone rests on the black slates and hard grey
sandstones. This is on lot 32, range IX, Langevin, at the summit of the
ridge, midway between the crossing of the brook at the head of the
Famine River and the corner of the road to Ste. Justine church. The
breadth of this outcrop is not more than twelve to sixteen feet, and it
is about the same in length. '

These are the only areas of rock which may be said to belong to the
Devonian system that ave known to occur anywhere throughout the
whole of the country to the south of the St. Lawrence, which is
included in the north-cast quarter sheet of the Quebec map. The
exposures just described resemble patches which have escaped denuda-
tion. I'rom the fossils collected in 1886 by Mr. Ami from the Chau-’
di¢re locality the following species havo been recognized :

Polypi.

. Tavosites Gothlandicus, Lamarck. . «oovve v vevvnnnn, Dev. and Sil.
. Favosites, sp. indt....ooeicaiiin i civi i

. Syringopora Hisingeri, Billings..covevveeve vivias o Dev. (Cornif.)
L Diphyphyllum. ..o ooivviiiiiiiiis i e “

. Cyathophyllummn 17) SP..vveereninaies taerin seerencans “

. Heliophyllum, sp. indb. .. v i chvivenvavienoiun «

. Crinoid fragments. ..o covivn vvnen . e e

Sy Tk O ho

-3
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Brachiopoda.
8. Orthis, Sp. indt..veve vvnintciiiniiniin e
9. Strophomena rhomboidalis Wilckens.....o ... ..., Sil. and Dev.
10. 11. Strophodonio,2 Sp..eeeeeeeseese vureen venenann. . Devonian.
12, Productis (?) «eveer cereas tivnen tvninnnannian vonans “
13. Spirifera duodenaria, Hall, var. or N 1)
14. Spirifera gregari, Hall, “E e,
15. Spirifera, sp. Indte.eeeeeeinnin e iiiain i ns
16. Atrypa reticularis, Linn..... Dev. Some resembling 4 spera, Schl.
17. Leptocelia flabellites, Conrad «v.ovvveeverenscansnens Dev.
Lamellibranchiata.
18, Paracyclas, SP. -« veeiveiian tarenn suvianaranenones Dev.
19. Pterinea textilis, Hall, var......coviveiininnciienn . Dev. and Sil.
Trilobita.
20. Proctus crassimarginatus? Hall ....ooovoviio oot Dev.
21, Phacops, sp. Indb. cveeer ivnn i inien vieane i Dev. and Sil.

From the collection determined by Mr. Billings, in addition to the
forms above enumerated we have

TFavosites basaltica, Goldfuss -..ovovvriive v vienne. Dev (Cornif.)
Diphyphyllum arundinacewm, Billings . ......... ... .. «
Zaphrentis, Sp-Aindb....oo civiir i e Dev. and Sil.
Helsophyllum Oneidaense, Billings.....coooeen covvn o Devonian.
Orthis seriatula, Hall ... voiiii i ciivn i Dev.(Cornif.)
Chonetes, 2 sp...... U

Productus, small form...oev. vt iiuiees i iiiine Devonian.
Spirifera acuminala, Hall.. ... ... coiive v . Dev. (Cornif.)
Cyrila, like C. rostrata. .. ... e e e « «

E. SILURIAN.

No rocks which could definitely be pronounced of Silurian age Aroas of
were seen in the area embraced in this quarter-sheet map. The
red shales mentioned in the Geol. Can., 1883, p. 205, the horizon
of which was regarded as probably about that of the Medina
from the fact that they overlic the Hudson River shales on the Becan-
cour River and at other places, were carefully but unsuccessfully
examined along that stream for fossils, The most northern area, that
in the seigniories of S8t. Jean des Chaillons and St. Pierre des Beequets,
shews, in some of the smaller streams, the same character of red shales.
From the known unconformity of the red shales of the Becancour to
the underlying Loraine shale, it is probably safe to assume that they
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represent some portion of the Silurian system. Owing to the general
lack of exposures, however, the extent of the areas so occupied must
be largely conjectural.

D. CAMBRO-SILURIAN.

Many of the remarks in Part J, Vol. IL., Geological Survey of Can-
ada, 1856, on the character and distribution of the rocks formerly sup-
posed to belong to the Upper Silurian system, will apply equally to the
area at .present under consideration. On the map of 1869, which is
the latest published by the Survey of a large part of this district, the
area occupied by rocks of Silurian age included all that portion of the
province lying between the state of Maine and a line drawn from near
the north-west end of Tiake St. Trances to tho intersection of the Que-
bec boundary by the North-West Branch of the St. John River, in the
township of Talon, crossing the Chaudiére a short distance west of the
village of St. Francis, Beauce. From the point mentioned in Talon,
the northern limit of the Silurian was thought to extend in a tolerably
direct course to the north-east, keeping along the international line to
the northern part of Lake Temiscouata; the area being regarded as
forming the prolongation in this direction of what was then held to be
the great Silurian basin, lying to the east of the Sherbrooke and Stoke
Mountain anticlinal.

The statements in Geol. of Can, 1863, p. 427-29, relative to the
structure and age of the strata along the -Chaudiére River, in which
the great series of slates, quartzites and felspathic rocks, now regarded
ag in part constituting the lowest portion of the Cambrian, are classed
ag of Silurian age, cannot now be accepted as correctly interpreting
the geological structure of this area, since it has been ascertained that
no clearly recognizable Silurian rocks exist in this area at all, while,
in the portion of the province lying to the south, snch areas are con-
fined to limited and at times closely infolded basins.

The formations pertaining to this system, and found in the area south
of the St. Liawrence, range from the Hudson River downward to the
Cambrian. The arca may be readily divided into two portions, an east-
ern and western, the former including all that serics which extends
between the central anticlinal presently to be deseribed and the United
States boundary, the latter that situated between that anticlinal and
the St. Lawrence River.

The former portion has been briefly alluded to in the preceding
report, 1886,* and is the prolongation to the north-east of the great
Cambro-Silurian area which lies between the Stoke Mountain range

* Geol. Sur. of Can., Vol. I, Part J, 1886.
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and the Cambrian rocks of Lake Megantic and vicinity. In their
northward extension these sediments present characters very similar
to those already described for the southern area, consisting largely of
dark-grey and blackish, sometimes plumbaginous slates with greyish
sandstones, the former somectimes ochre-spotted and displaying, on
weathered surfaces, the characteristic striped or banded aspect already
referred to. Calcareous rocks are, as a rule, absent, though on the
Upper Chaudiére they are occasionally scen, and they have been
reported by Mr. A. Webster, formerly of the staff of the Geological
Survey, as occurring on the North-West Branch of the St. John River,
a short distance below the Lac de la Frontiére. The western limit of
the principal area of these rocks on the Chaudiére is supposed to be
the valley of the Famine River, whence they are well exposed on the Upper waters
. . . . of theZSt. John
roads leading up the Chaudidre and Du Loup streams, extending in River.
this direction along the Kennebec road to the vicinity of lots 37-40,
Kennebec Road Range, Liniére. The western boundary, north of
the Famine, presumably follows the course of that stream to adistance
of several miles Leyond the crossing of the road to Langevin, whence
curving round, the Cambro-Silurian rocks widen out towards the head
waters of the Etchemin River, the line between these and the Cam-
brian crossing the road from Mailloux to St. Magloire, about half a
mile west of the latter place. The country in this direction is entirely
unopened, except by the road to St. Magloive, through Roux and
Mailloux, and that through Cranbourne and Ware to Ste. Justine or
Langevin. TFurther north, no waggon-road exists south of the Taché
road, but in the northern part of Roulette and Montmagny an old foot-
path extends through the northern part of these townships, past the
south end of Lac au Crapaud, in the direction of Lac & la Frontiere, on
the N. W. Branch of the St. Jobn. On this path, about the line
between ranges VI and VII of Talon, blackish clay slates, presumably
of this series and similar in character to those described further south,
appear. This outerop probably marks the western limit of the Cambro.
Silurian area in this direction, as the dark grey graphitic limestone
already referred to as occurring on the St. John waters, is found a few
miles further to the north-east, associated with similar slates. The
country lying east from Ste. Justine and St. Magloire, in the valley of
the Daaquam River, is generally low and apparently unbroken by any
prominent ridges which might indicate the presence of areas of the
metamorphic Pre-Cambrian rocks. Hay swamps are numerous and
the banks of the stream are frequently lined with alders for some .~ .
distance inland. From the notes of Mr. A. Webster, who descended Mr. A. Webster
the Upper St. John from Little Lake St. John, at the head of the South-
West Branch, which stream forms the boundary between Maine and
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Quebec for about twenty-five miles, we learn that much of the country
in that direction is also low and that rock exposures are rare, much of
the water in the river being sluggish. Where observed, the ledges
congisted of greyish sandstone and clay-slate, which from their deserip-
tion resemble very closely the rocks described as occupying the
great Cambro-Silurian basin of the south-eastern part of the province,
The Upper St. John is navigable for canoes only when the water
is high. On both occasions, when we visited the Upper Chaudiére,
the water in the St. John was so low that we could not examine
that stream. The route followed by Mr. Webster, in 1880, was by a
road from Jersey to the new settlement of St. Zacharie de Metgermette,
by way of Lake Abenaquis, which is at the head of the Abenaquis
stream, an eastern branch of the Famine River. The land about this
lake is stated by him to be genera.lly good, the rocks in places being
arenaceous slates and grey sandstones similar to those seen abont St.
George and Jersey on the Chaudiére River. Boulders of green chloritic,
epidotic and quartzose rock, which may have been derived from the
ridges in the adjoining state of Maine, were observed. About Little
Lake St. John, crops of oats, wheat and potatoes seen at the end of
August were reported excellent, a similar soil, with clay slates under-
lying, being noted as at the settlement further west, It is very pro-
bable that in the valley of the Upper St. John, as well as in that of its
main branch, the Daaquam, on the west, the rocks and the soil are
similar, Rast of St. Magloire, the rocks seen were fine cleaved clay
slates, having a north-west dip. On the North-West Branch of the
St. John, between Lac & la Frontiére and the main river, hard,
altered greenish-grey sandstones were observed, with bands of greenish-
grey clay slates, all dipping S. I, < 75°-80°; and containing, a short
distance below the lake, interstratited beds of argillaceous, bluish-
black limestone much cracked and traversed by seams of calespar. The
specimens of limestone from this locality resemble very closely the
Cambro-Silurian limestone of Cookshire and IKaton, in which micro-
scopic fossils were found, and which have been described in the last
Report.*

Another area of somewhat similar rocks, separated from those just
described by a ridge of Cambrian, is formed by the prolongation to
the north-east of the St. Francis area, which, extending from the
upper part of Lake St. Francis, through Lambton and Tring, reaches
the Chaudiére in a gradually narrowing band about midway between
St. Francis and St. George. The rocks in this area consist for the
most part of bluish-grey and blackish slates, at times ochre-spotted,
with grey sandstones, presenting at times the characteristic banded

* ({eol. Survey, 1886, Vol. II, Part J.
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aspect on smoothed surfaces noted in the central basin to the south-east:
‘What has been regarded as a narrow band of these rocks crosses the
Chaudiére and extends up the west side of the Gilbert River for a short
distance, though its northern limit cannot be definitely ascertained,
owing to the inaccessible wilderness character of the country in this
direction. As a rule, these rocks are not so highly felspathic or
quartzose as those of the underlying Cambrian system, although in
places they carry quartz veins. An apparent unconformity between
the rocks of this series and the harder quartzites which underlie them
is seen at the south end of the lake in lot 3, range I1I, of Tring, the
bluish slates dipping S. 35° W. <C 30°, while the underlying quartzite
dips 8. 20° T. <C 20°. Full deseriptions of the rocks of this series have
been already given in the Annual Report, 1886, Part J, and need not
here be repeated. South of the Chaudiére their structure is apparently
that of a basin bounded on either side by well defined ridges or areas
of Cambrian sediments, one of which is seen to cross that river just
below the mouth of the Famine, while the other is well developed about
the village of St. 'rancis, Beauce, and for several miles to the south-

_east. Its extension west of that village will presently be deseribed,
Certain areas of red and green slates and grey sandstones, which cross
the Chaudiére near the Colway River and extend to the north-east into
Cranbourne, present features very similar to those found in the Sillery
rocks of Quebec, and may indicate a synclinal of these sediments in
this direction. )

The second area of the Cambro-Silurian rocks above referred to ag St Lawrence
that in the vicinity of the St. Lawrence presents at several places
many features differing from those in the area just described, and the
formations are, forthe most part at least, presumably of a later age,
ag indicated by the abundance of fossils found at many points.

On the south side of the St. Lawrence, two miles above the wharf’?’;ml‘g_icholaa
at St. Nicholas, which is about twelve miles above Liévis, the contact
between the grey, sandy shales and sandstones of the Loraine and the
red, green and black shales of the Sillery formation is well seen both
on the beach and in the cliff. The beds along the line of fault for
geveral yards are much crushed, but the general dip of the two series
is 8. <65°-90°. From the Loraine shales a small collection of fossils
sufficient to show their horizon was obtained. These have been
examined by Mr. H. M. Ami, who has recognized the following
species :—

Columns of Glyptocrinus, prob. G. decadactylus. Tossils.
1. Arthrograptus quadrimucronatus.
2. Diplograptus, sp. nov, (D. Latior.)
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Leptena sericea, Sowerby.
Orthis testudinaria, Dalman.
Zygospira Headi, Billings.

. Ambonychia radiata, Hall.

. Orthodesma parallelum, Hall.
. Modiolopsis, sp. indt.

. Trinucleus, sp., large form.

© w1

The rocks of this horizon oceupy the shore continuously for nearly
three miles and a half, the high dip, S. 10° BE. < 50°-60° being main-
tained. The strikeof the strata being almost along the shore, no great
thickness of beds is exposed. At the end of this distance a sharp
overturn fold occurs in the grey beds, followed by a line of fault which
brings up a series of highly bituminous black and brown limestones
and dark shales, with hard, blackish or greenish cherty beds like those
seen at the Marsouin, the dip of which is S. 15°-30° L. <C 55°-80°.
These contain fossils, among which were observed :—

. Dicranograptus ramosus, Hall.
. Climacograptus bicornis, Hall.
. Dicellograptus sextans, Hall.
. 2 Corynoides calycularis, Nicholson.
5. Leptoboloid shell. Too imperfect for specific and generic refer-
ence.

W o

The peculiar bands of cherty and shaly rocks from which these fos-
sils were obtained extend along the shore in the direction of St.
Antoine de Tilly for nearly a mile and a half, and at their most
southerly outcrop are underlaid by the usual grey shales and sand-
stones of the Loraine formation, there being probably a line of fanlt
at this place. Above this the lattor are well exposed in the cliffs and
on the river flats at low tide, where they can be seen to run in straight
lines obliquely across the river towards the north shore for nearly
a mile in some places. The strike of the several beds to the vicinity
of the St. Antoine wharf is quite uniformly to the S. W. << 50°-70°,
though several well defined anticlinals are seen in this distance, but
above the wharf, the angle of the dip begins rapidly to decline to 30°,
whence the beds become more horizontal, till at St. Croix wharf the
inclination is not more than 6°-8°, the direction of the dip being
south and the river flowing past the basset edges of the strata. Tor
several miles north of St. Croix wharf the flaggy sandstones are thickly
covercd with fossils, from which the following forms were oblained :—
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Discina, sp.

. Leptena sericea, Sowerby.
Strophomena alternata, Conrad.
Orthis testudinaria, Dalman.
Orthis emacerata, Hall.
Zygospira Headi, Billings,

. Anazyga recurvirostra, Hall.

. Bellerophon bilobatus, Sowerby.
. Murchisonia gracilis, Hall.

. Ambonychia radiata, Hall.

11. Orthodesma parallelun:, Conrad.
12. Lyrodesma, sp.

13. Trinucleus, sp. nov.

14. Calymene senaria, Conrad.

15. Dalmanites or Encrinurus, sp.

© 0T W0
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Above Ste. Croix, towards Pointe au Platon, the shores of Ste. Croix
Bay are generally low and boulder-strewn, and but few ledges are seen.
The more westerly trend of the shore as we ascend the river traverses the
lower beds of the Loraine or Hudson River formation till near the ex-
tremity of the point, which forms the sharp angle of the river below and poiate au
opposite Port Neuf, wherc the upper beds of the Utica formation proper F*2t0™
appear. These are highly bituminous, brownish-grey shales, with
bands of bard dolomitic limestone, containing graptolites, and in char-
acter are like the rocks seen on the north side of the gorge below the
Montmorency Falls. Only one fossil form was obtained from this
point, viz., Orthograptus quadrimucronatus, Hall, These beds are very
nearly flat or dip to the S. W. <7 2°, They continue along the shore
above the wharf for a mile, above which our measurements did not
extend, as the noxt course of the river traverses the Loraine shales
again, repeating the scction seen at Ste. Croix. Pointe au Platon,
therefore, and the cliffs in the immediate vicinity represent the
only typical Utica rocks seen on the south side of the river in this
direction. Ifrom the fault above St. Nicholas the line of contact pau.
there described between the Loraine and Sillery formations extends
apparently in a direct line, as indicated on the geological map, 1866, to
the Becancour River, where it is seen about fourteen miles above the
mouth. On this river the rocks of the newer series are grey sand-Recancour
stones and shales, like those about Ste. Croix, and contain an abund-
ance of fossils of like species, among which were found a Diplograptus,
resembling D. Hudsonicus, a Crania, and a Lingula, Orthis testudinaria,
Zygospira Headi, Ambonychiaradiata, and a Trinucleus like that from Ste,
Croix, besides a branching and frondose species of monticuliporoid coral,
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These rocks are in contact by a fault, with the red, green and black
shales and hard sandstones of the Sillery formation, which extend
thence up the Becancour to the line of the Grand Trunk Railway at
Lyster,

Jacques Cartier 'Lhe country bordering the St. Lawrence on the north side from

River toPointe-

2ux-Trembles, Portueuf, which is opposite Pointe au Platon, to Quebec is well
described in the Geology of Canada, 1863. The paced section of the
- shore during the past season, from the mouth of the Jacques Cartier
River eastward, passes over brownish and blackish bituminous shales,
holding graptolites, with Leptobolus insignis, as far down as a point
seventy-five chains west of the wharf at Pointe aux Trembles, where
these sediments are immediately underlaid by grey nodular limestones
of Trenton age. Throughout this distance the TUtica beds are
nearly horizontal or range in dip from 2° to 8°, but show sev-
eral low anticlinals on either side of Icureuil Point, with several local
twistings of the strata. The Trenton beds of Pointe aux Trembles are
also thrown into a series of low undulations, the dips ranging from 10°
to 20°, but near the northern exposure these become more abrupt,
reaching angles of 40°. The contact between the Trenton and the
Utica to the east of Pointe aux Trembles is sixty-four chains from the
wharf, and is well seen for several hundred yards along the beach, the
direction being at this place almost with the course of the shore. The

Trenton fossils

whole exposed breadth of the Trenton anticlinal of Pointe aux Trembles

from Pointe- {5 thercfore only 140 chains. The beds at this place are simply a mass
of fossils, many of which ure beautifully preserved. A few forms ouly
were picked up in our traverse among which were :—

aux-Trembles.

1.
. Monticuliporoid corals, severul sp.

. Leptena sericea, Sowerby.

. Strophomena deltoidea, Conrad.

. Strophomena alternata, Conrad.

. Orthis testudinaria, Dalman,

. Dalmanites callicephalus (?), Green.

> W Do
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Pointe-aux-

Heterocrinus simplex, Hall, var., Canadensis, Billings.

Clalymene senaria, Conrad (= C. Blumenbachii, Brongn.).

. Asaphus platycephalus, Stokes (large sp.).
10.

Ceraurus pleurexanthemus, Green.

Below this, to near the contact above Cap Rouge, the shore is gen-

Grombles ko erally low and marshy, with great mud flats, strewn with Laurentian
boulders, and with points every few hundred yards composed of the

Cape Rouge.

samde.

Occasional ledges of brown and black shales of Utica aspect

are seen, which, at about two miles and a quarter above the Cape Rouge
contact, shade upward into greyish shales, with beds of greyish sand-
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stone of the usual Loraine aspect. These dip south-easterly < 40°-50°,

and one mile above the contact, hard, cherty shales are seen, with beds

of conglomerate, from the pebbles of which Orthis testudinaria and E:g;tﬁgg‘;g.
Leptena sericea were collected. Near the contact the beds are black

and greyish shales and grey sandstones, which along the line of fault,

as above St. Nicholas, are much crushed. The line of fault at this

place is beautifully seen on the beach at low tide.

The rocks on the north side of the St. Liawrence, extending between yorn side st.
Ancient Lorette and Cape Tourmente, were more particularly studied Lamrense River
by Messrs. Giroux and Ami, who made careful collections of fossils at
various points. Among these were Lorette, Charlesbourg, Temple-
man’s Quarry, Montmorency Falls, Ste. Anne de Beaupré and St
Joachim. The distribution of the Trenton, Utica and Loraine forma-
tions, as given in the Geology of Canadu, 1863, was found to be gen-
erally correct. '

At Ancient Lorette the Laurentian gneiss occupies the bed of the ancientLoretts
St. Charles River, below tho bridge at the gorge, which is reached by
a flight of steps from the west bank. The gneiss is here overlaid
directly by the Trenton formation, the lower beds of which for several
feet are made up of recemented débris from the underlying gneiss, and
these gradually pass upward into the highly fossiliferous, dark-grey,
bituminous limestone. These rocks dip south-easterly < 10°. To the
east of the village the gneiss also shows along the north side of the Trepton rocks
road leading to Charlesbourg for a mile or more. The Trenton horvi- gueiss:
zon of the Lorette limestone is well seen from the following list of
fossils collected in a short time from the beds at the foot of the fall
and which have a Black River facies in their lowest portion :—

LPrasopora lycoperdon, Vanuxem (P.Selwyni, Nich.). Fossils from

. 2 Batostoma Ottawaense, Foord. Loreite.

. Pachydictya acuta, Hall. '

. Several other branching Polyzoa, indt.

. Discina Pelopea, Billings.

. Lingula Philomela, Billings.

. Leptwna sericea, Sowerby.

. Strophomena alternata, Conrvad.

Orthis testudinaria, Dalman.

. Orthis, sp. nov, ?

Skenidium ? . sp.

. 2 Zygospira or N, .G ; This form occurs at Montmorency, both
above and below the falls, and at Beauport, Chorlesbourg, ete.

. Atrypa hemispherica, Hall.,
“ « var. or n. sp., without plications along the

o
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anterior margin, but marked by a few prominent concen-
tric lines of growth.

15. Bucania punctifrons, Emmons.

16. Bellerophon bilobatus, Sowerby.

17. Conularia Trentonensis, Hull.

18. Theca, n. sp. This species occurs in the Black River limestone
of St. Joseph Island, Lake Huron, and elsewhere.

19. 2 Ctenodonta dubia, Billings.

20. 2" Pterinea Trentonensis, Emmons,

21. Ambonychia, sp., with numerous fine flexuous lines radiating
from the umbonal region to the anterior margin, where they
are most prominent.

2%, Lituites undatus, Emmons.

23. Endoceras proteiforme, Hall.

24. Primitia Canadensis, Jones, var. nana.

25. Beyrichia, sp. nov.?

2b, Asaphus platycephalus, Stokes.

27. Ceraurus pleurexanthemus, Green.

28. Calymene senaria, Convad (= C. Blumenbachii, Brongn.).

29. Encrinurus vigilans, Hall,

30. Dalmanites callicephalus, Green.,

31. Trinucleus concentricus, aton.

32, Tllenus Milleri, Billings.

The road from Lorvette to Ste. Foye shows but few ledges. After
descending the slope of the ridge on which the former village is situ-
ated, the country is low towards the line of the Lake St. John Railway.
A few outerops of brown bituminuus shale were, however, seen in
ditehes and cuttings, and these were of Utica aspect.

From Lorette to Charlesbourg no rocks are seen other than those of
the Trenton and Utica formations, with the exception of the ledges of
Laurentian gneiss north of the road already referved to. At a small
brook about one mile west of Charlesbourg church brown bituminous
shales contain Leptobolus insignis in abundance, with Orthograptus
quadrimucronatus and a Climacograptus—all Utica forms. Similar rocks
are seen fifty yards north of the church, dipping south-easterly at an -
angle of 40°, and striking almost directly across the road. From these
were obiained, in addition to the forms noted above, Leptograptus
flaccidus, a Strophomena, a specimen like one from the Montmorency
Falls, Bellerophon bilobatus, Leperditia (Primitia) cylindrica, Triarthrus
Becki—all apecies of Utica age. About 500 yards north of the church,,
on the east side of the road, Tompleman’s quarry is situated in dark-
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grey limestone, the beds being nearly horizontal. The limestone Templemen’s

strata, which are highly fossiliferous, are separated by thin partings quarey:

of black shale, an occurrence common to this formation at other points
A natural pit, over eighty feet deep, in the bottom of the quarry, gives
a good section of the strata, and the owner stated that the same char-
acter of rocks extended all the way to the bottom, or at least as far as
he could ascertain, and that he did not kunow on what the limestone
rested, as the bottom of the formation had not been reached. From
“he beds of the quarry the following species were obtained :—

1. Pachydictya acuta, Hall.

2. Ptilodictya falciformis, Nicholson.

3. Prasopora lycoperdon, Vanuxem (= P. Selwyni, Nlcholson)
4. Crania, sp. indt., parasitic on End. proteiforme.

5. Endoceras proteiforme, Hall.

6. Schizocrania, or Discina, sp.

7. Lingula riciniformis, Hall.

8. Lepiana sericea, Sowerby.

9. Strophomena alternata, Conrad.
10. Strophomena ? n. sp., same species as at Montmorency.
11. Orthis testudinaria, Dalman,

12. Calymena senaria, Conrad.

South of Charlesbourg the slope of the hill to the flat country, as at Beauport,
Lorette, shows ledges of brown bituminous shales of the Utica, with ql;;e;{'ll%:
south- eastelly dip < 45°-50°.

Near Beauport the Trenton limestone is seen in great ledges along
the road leading to Montmorency, in a nearly horizontal position, while
the Utica shales, somewhat highly inclined, occur a short distance
south of the road. " From Parent’s quarries, at this place, Mr. St. Cyr
of Quebec, has obtained both Trenton and Utica forms, among the
former of which may be mentioned :—

. Prasopora lycoperdon, Vanuxem.

Amplexopora discoidea, James.

Lingula obtusa, Hall.

. Strophomena deltoidea, Conrad.

. Camerella hemiplicata, Hall.

Conularia Trentonensis, Hall.

. Orthoceras anellum, Hall, or a closely allied sp.
. Calymene senaria, Conrad.

. Ceraurus pleurexanthemus, Groen.

. Asaphus platycephalus, Stokes.

© 00 =T T Ol WM
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From the beds of Ttica at this place were obtained :—
. Schizocrania filosa, Hall.

. Leptena sericea, Sowerby.

. Lyrodesma pulchellum, Emmons.

. Endoceras proteiforme, Hall.

. Asaphus Canadensis, Chapman,

Ot W by

The rocks of the Montmorency Falls, near the junction of the Mont-
morency River with the St. Lawrence, eight miles below Quebec, have
for many years been the subject of geological investigation. The con-
tact of the horizontal beds of the Trenton with the Laurentian is well
seen in the river at the brink of the fall and for several miles up
the stream, while at the foot of the fall the Trentou beds are almost
entirely absent, and the overlying Ttica is brought against the face
of the Laurentian cliff, which here has a vertical height of about
260 feet, but in a highly inclined position, having a dip of nearly 60°,
a state of things which can only have been brought about by a heavy
fault. This fault can be traced westward past Beauport, whence it
trends to the north-west, and strikes just across the rear of Charles-
bourg, the beds at which place have already been described. Carefully
located collections of fossils have been made on several occasions, both
from above the falls and below in the gorge, but no species known Lo be
older than Trenton have heen found, and it scems clear, from the evi-
dence of the fossils and from the character of the sediments, that the
conclusions stated by Sir Wm. Logan in the Geology of Canada, 1363,
as to the structure at this place, and subsequently by Dr. Selwyn in
sundry papers, are clearly maintained.

Above the falls the bed of the river is composed of true Laurentian
gneiss, which is seen on the very edge of the cliff when the water is
low, while the banks of the stream on both sides are made up of the
Trenton limestone, which is highly fossiliferous. The lowest beds of
the Trenton in places consist of a re-composed rock made up of the
deébris of the Laurentian gneiss, cemented with sand and calcarcous
matter. These beds rest directly upon the gneiss, and frequently
fill up irregularities in its surface. They range from a foot to three feet
or movre in thickness, and shade upward into the fossiliferous limestone
of the Trenton, from the lowest beds of which the following species
were obtained :—

1. Pachydictya acula, Hall,

. Prasopora lycoperdon, Vanuxem,
. Solenopora compacta, Billings,
Lingula curta?  Hall.
Lepiena sericea, Sowerby.
Strophomena alternata, Conrad.

LR
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7. Orthis testudinaria, Dalman.
8. Orthis pectinella 2 Conrad.
9. Anazyga recurvirostra, Hall.
10. “ ? Form not recognized, Lut very common
here and elsewhere, and often referred to Zygospira modesta,
Say.

11. Vanuxemia, sp. indt.

12. Conularia Trentonensis, Hall.

13. Bellerophon bilobatus, Sowerby.
14. Bucania punctifrons, limmons.
15. Murchisonia gracilis. Hall.

16. “« perangulata, Hall.
17. Orthoceras, sp. cf, O. anellum.

18. Harpes, sp. portion of glabella and cephalon.
19. Encrinurus vigilans 2 Hall.

20. Asaphus platycephalus, Stokes.
21. Ceraurus pleurexanthemus, Green.
22, 1llenus Milleri, Billings.

In the beds in the cutting on the road west of the bridge and in Rav%nlelbelow
the cliffs in front of Mr. Hall’s house at the head of his steps, Trinu- ho fals
cleus concentricus is very abundant.

Below the falls the Trenton limestones are almost entue]y wanting
in the section, the fault having obliquely cut the measures and brought
the Utica shales with a thin band of the upper Trenton against the foot
of the cliff. Occasional patches of hard sandstone or grit are seen in
the lower part of the face of the cliff of Laurentian gneiss, but these
appear to be portions of the lowest bed of the Trenton mentioned
above, rather than the remains of any older formation, while the cliff
is for the most part flanked by the thin limestones and black or brown
bituminous shales of the lower part of the Utica. A ravine malkes in
on the east bank from the front of the fall for some distance, and
marks the line of division between tho Liaurentian and the fossiliferous
sediments. From these latter a good collection was made, both from
the bottom and the east side of the ravine, among which are recognized :

ot

Hyalostetia, or similar spongo spicules.

Diplograptus, sp.

Climacograptus, sp.

. Reteograptus Bucharis, Hall ; small form.

. Orthograptus quadrimucronatus, Hall,

. Plate of a cystidean or crinoid, resembling G'lyptocystites or
G'lyptocrinus.

7. Lingula curta, Ilall.

Sy Uk WL
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8. Leptobolus insignis, Hall.
9. Leptena sericea, Sowerby.
10. Orthis testudinaria, Dalman.
11. « ? A form apparently new and occurring in
the Trenton and Utica from the Falls to Lorette.
12. Serpulites dissolutus, Billings.
13. ILllwnus, sp.
14. Calymene senaria, Convad ( —= C. Blumenbachii.).
15. Triarthrus Becki? Green. '
16. Primitia, sp. Apparently undescribed.

Mr. Ami remarks that the above fauna is pre-eminently Utica in
facies, with an evident admixture of a few Upper Trenton species
obtained from the lowest calcareous beds which crop outin the ravine.
From the presence of certain typical Utica forms, no doubt can exist
as to the exact horizon to which the strata there seen belong.

The section of brown bituminous shales which extends along the
north side of the gorge between the foot of the fall and the mouth of
the river shows a probable repetition of the Utica beds near the outer
extremity, and here the fossils found indicatea Utica horizon similar to
that found on the east side of the ravine. These beds are, therefore,
repeated by folding or by fault, indications of which latter are seen
nearly midway between the foot of the steps and the mouth of the
stream. It is also probable that both faults and folds occur in the
space between this shore and the Island of Orleans, oceupied by the.
north channel of the St. Lawrence.

The fossils obtained from the soft, brownish marls and disintegrating
shales of the point at the mouth are as follows :—

Diplograptus, sp. indt.
Climacograptus, sp.

. Orthograptus quadrimucronatus, Hall,
. Leptobolus insignis, Hall.

. Endoceras proteiforme, Hall.

. Triarthrus Becki, Greon, Common.

o Ot i W N

Further to the east, the Trenton is well exposed at Chateau Richer,
from the beds of which much of the rock for the construction of the
Lévis forts was taken, and which contains characteristic fossils. These
are overlaid by the Utica, and at Ste. Anne de Beaupré the latter is
followed by the greyish, sandy shales of the Hudson River or Loraine
formation, the beds being similar to those seen at St. Pierre and Ste,
Famille, on the north side of the Island of Orleans. At the River Ste.
Anne also, at the road crossing, and in the creek three miles east of
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St. Joachim, near the checse factory, the Lioraine formation is well
displayed. According to the map prepared by Prof. Laflamme the

Trenton occurs in limited areas directly upon the gneiss both on Ste, frentonon
Anne River and on the Friponne, a small stream flowing down the Cape Tour-
mountain a short distance west of Cape Tourmente. The Utica also

securs on this stream, and a list of fossils from this spot is given in

the Geology of Canada, 1863, p. 160. At Cape Tourmente itself tho beds

resting upon the gneiss consist of about twenty feet of conglomerate, grit

and impure limestone, the former cemented hy calcarcous matter, just

ag on the Montmorenci, but yielding, in so far as searched, no fossils.

The most important arca of Cambro-Silurian and Cambrian rocks, sillery and
however, is that which occurs to the west of the great anticlinal of Pre- Liévis forma-
Cambrian swrata, and which extends thence to the River St. Lawrence,
occupying much of the flat country lying to the south-east of that
river. This area embraces a lavge part of what has been styled in the
earlier reports of the Survey the non-metamorphic portion of the
Quebec Group, which was divided into the Lievis, Lauzon and Sillery
formations, all of which belong to lower horizons than those which
underlie much of the flat plain contiguous to the river above the
village of St. Nicholas, the strata of which, with their characteristic
fossils have just been described.

Descriptions of many of these rocks have been fully given in the
publications of the Survey, enumerated on pages 2-3. They present
a great similarity of aspect throughout their entire extent, not only to
the extremity of the Gaspé Peninsula at Cape Rosier, but even on
the Island of Newfoundland, where they are well developed, and where Newfoundland.
favorable facilities are afforded, especially in the northern part of the
island, for deciphering the peculiarly complicated structure of this
group. They have been carvefully studied there, first by Mr. Jas.
Richardson in 1859-62, and subsequently by Mr. A. Murray, C.M.G., for
some years director of the Geological Survey of the Island, whose
map, published in 1877, contains the latest information bearing on this
question as regards that locality.

‘With the object of rendering as clear as possible the many conflict-
ing statements which have arisen concerning the horizon and
stratigraphical relations of this peculiar group of rocks, a brief abstract
of the views held from time to time by the several observers in this
field is here regarded as desirable.

The earliest account of the rocks around Point Lévis and Quebec p,. T, Bigshy,
is found in a paper by Dr. J. Bigsby, read before the Geological
Society of London, December, 1827. They are there described as
‘1st, a slaty series, composed of slates and grauwacle, occasionally
passing into a brown limestone, and alternating with calcareous
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conglomerate in beds, somo of which are charged with fossils; 2nd,
a conchiferous brown and black limestone, sometimes based upon
a calcareous conglomerate; 3rd, Gneiss.” The author’s chief reason
for supposing the slaty serics superior to the limestone is that “the
latter is, in some situations, in immediate contact with the gneiss,
while at others it passes into beds of the first series above mentioned,
the conglomerate of which contains organic remains derived from
the conchiferous limestone.” The slaty series is said to “ occupy the
whole of the southern shore of the St. Tiawrence, the Island of Orleans,
and o considerable portion of the north bank of the river, including
the ridge upon which Quebec is pldced. In that neighborhood the
mass of the deposit consists of a black and brown slaty limestone,
inclined at very bhigh angles, and alternating with semi-crystalline
limestone and vavious conglomerates. The limestone contains several
varieties of crystallized carbonate of lime, intermixed with quartz
crystals and occasionally traversed by seams of bituminons matter,
and near Cape Rouge and on the Plains of Abraham and Kilgraston,
gome of the strata consist of red and green clay slate. In the cal-
carcous conglomerate, organic remains arc mixed with fragments of
clay slate, and the beds alternate with compact grey limestone and
quartzose layers.”

“On the south side of the St. Lawrence, the slaty limestone of
Quebec is no longer seen, but several new beds of conglomerate present
themselves, one of the lowest of which contains trilobites, encrinites,
corallines and other fossils, associated with vegetable impressions,
probably of fuci and amansie.”

“In the schistose beds near the mouth of the Etchemin are thin
seams of coal. The horizontal conchiferous limestone is included
between tho slate sevies and the gneiss.”

Irom the character and tossils of the limestonc above deseribed, Dr.
Bigsby concluded it was the equivalent of the Carboniferous limestone
of the English geologists.

In a paper by Capt. Bayfield, R. N, published in the Geological
Journal, 1845, on the transition rocks of Canada, the author states that
“the Silurian limestone was traced from Lake Huron, where it
contains the characteristic fossils of that formation, eastward across
the Ottawa to Quebec, and was <een at various intermediate points
along the north side of the valley of the St. Lawrence. The limestone
at Pointe aux Trembles, six leagues abovo Quebce, contains, among
other fossils, Calymene Blumenbachii and a species of Chetetes, which M.
DeVerneuil informs me is allied to C. petropolitana. The limestone
here dips to the south-east, conformably to the grauwaclke which con-
tains Leptena sericea on the opposite side of the river. This latter
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circumstance, together with the statements of an anonymous writer in
the Canadian Review, that the limestone near the Falls of Mont-
morency declines gradually from the horizontal position till it finally
dips at a high angle beneath the grauwacke on the opposite or south
side of the river, and that a conglomerate, wholly composed of
re-cemented fragments of limestone, containing the organic remains
peculiar to Beauport, the Falls of the St. Charles and Indian Lorette, is
one of the alternating members of the grauwacke or slate series,
inclines us to assign to this limestone a position inferior to the
grauwacke and slate, and low down among the Silurian strata.
Considerable difficulty has been felt in admitting this, because the
limestone has so very generally been found in nearly horizontal strata,
resting immediately upon primitive rocks, in very near neighborhood
to the highly inclined grauwacke and slate, but on the other hand it
must be remarked that it has never, so far as we know, been found
overlying the latter conformably.”*

The fivst notice of these rocks on the part of the Geological Survey I Euly ‘ngfn()f
appears in tho Report of Progress for 1843, published in 1845 by Sir Rep. Proe, 1845,
William Logan, when the view was expr ecsed that “the roclks of Point
Levis came out from beneath the hmestone of the St. Lawrence, and
belonged to an apparently older horizon;” but in afoot note it is stated
that “the bulk of evidence points to their superior position, which would
malke them the equivalents of the Hudson River and Loraine shale forma-
tion.” In Report of Progress 1844, pp. 17-30, the characterk of the several
groups of rocks, which occur along the south side of the St. Liawrence,
are very fully given under the head of conglomerate limestone, pillar Rep. Pro, 184
sandstono and graptolitic shales, more particularly for that portion of
the coast east of Cape Chat, and thestatement is made on page 19 that
there are “indications that as the south side of the St. Lawrence
continues to present up to Quebec the same slightly oblique course to
the run of the ridges, it is not improbable other divisions may crop out
above Cape Chat which have a lower geological position than the strata
in its vicinity,” and on page 21, in speaking of the coaly matter which
oceurs in these strata and which was at that time thought by certain
persons to be indicative of the presence of coal in this group, it is
stated that ‘“ the rock containing it is supposed to be the equivalent of
a part of the Iludson River group of the New York (reologists.”

In Report of Progress, 1847-48, p. 57, the following statement is RGE Prog,
made 1ega1d1no the age of the metamorphic portion of the Rastern 1647-48.
Townships rocks: ¢ The facts which have been detailed in the eluci-

* The slaty rocks of Quebee city, at that time supposed to be the same as thosc of Lévis, have
recently been stated to underlie the limestone uncomformably by Mr. Jules Marcou.—A. R. C. &,
See Memoirs Boston Nat. Hist. Soc., Vol. IV.. 1883, plate fig. 8.
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dation of the structure of the Green Mountains in their Canadian pro-
longation, would appear to make the plumbaginous sandstones and
titaniferous red slates of the Seraphine range, in the seigniory of St.
Hyacinthe, which are within a mile and a half of the Trenton limestone
of that vicinity, equivalent to that of Granby; and these rocks, with
their chromiferous calcareo-chloritic bands, to the dolomites and chlor-
itic quartzose rocks of Kingsey, Shipton and Sutton; these again to
the serpentine and quartz rocks of Potton, from which it would follow
that the whole of the Green Mountain rocks, including those contain-
ing the auriferous quartz veins, belong to the Hudson River group, with
the possible addition of the Shawangunk conglomerates.” In their
extension, it is stated on page 58 that “ these recognized rocks of the
Hudson River group have a continuous run from Lake Champlain
along the south bank of the St. Lawrence to Cape Rosier.”

In the Report of Progress, 1849, p. 18, a similar view is expressed
under the head of Economic Materials, in connection with the reported
presence of coal at Murray Bay and Bay St. Paul. The statement is
there repeated that ‘““a band of calcareous rocks of the age of the
Trenton limestone of New York, which is well ascertained to be far
below the Carboniferous deposits of North America, carried its outerop
in a continuous line from Grenville, on the Ottawa, to Beauport, below
Quebec, on the north side of the St. Lawrence ; and that another forma-
tion, contemporaneous with the Hudson River of New York, superior
to the Trenton limestone, but also far bencath the same Carboniferous
deposits, extended from Point Lévis to Cape Rosier.” On page 32, the
description of the series of rocks, which is stated to occupy the greater
part of the country east of the Richelieu between the mountain belt and
the St. Lawrence, may be given in condensed form as follows :—

1. Dark grey shales, interstratified with grey thin-bedded sandstones,
often calcareous, and weathering yellowish-brown, and with grey,
yellow weathering limestones. This series is fossiliferous, and holds
shells and graptolites, and appears to be terminated by a set of bitu-
minous shales and black limestones.

2. Grey, green and occasionally red shales with thin calcareous
layers, with possibly a considerable deposit of red shale occasionally
at top of the series. These shales appear occasionally to hold bands of
calcareous conglomerate, cracks in which are filled with indurated
bituminous matter.

3. Hard sandstones, varying in color from light grey to iron
grey and sometimes slightly grcenish; fine-grained and bedded,
coarse-grained and massive; oceasionally a conglomerate, the pebbles
of which are frequently composed of Trenton limestone and contain
Trenton fossils, sometimes these rocks are so calcareous #s to be burnt
for lime.
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4. Red and green shales, which are frequently interstratified with
bands of light grey fine-grained sandstone, frequently calcareous.

5. Coarse-grained green sandstone, with scales of mica and spangles
of plumbago, interstratified with red and green shales. The color of
the sandstone appears to be due to the presence of chlovite ; but red
layers as coarse as the green, and holding nearly as much chlorite, are
in some parts interstratified. The beds of both colors, which are almost
always massive, are in general calcareous and often present bands of
coarse conglomerate, with quartz pebbles, which sometimes appear to
become mingled with pebbles and even boulders of grey limestone
holding fossils, probably of the Trenton formation.

These rocks, in a highly metamorphic condition, were also, at that
time, stated to constitute the mountain belt,  the inferior bituminous
shales becoming plumbaginous slates, the grey sandstones being prob-
ably converted into quartz rocic and talcose quartz slates, and in rela-
tion to this siliceous zone, there appear to be, in the metamorphic
district, two magnesian belts shewing dolomite and serpentine, the
equivalents of which in the unaltered rocks require farther investiga-
tion; the red slates and grcen sandstones seem to become chloritic,
epidotic and ferriferous slates and less schistose forms of rock, and fron:
the geographical position of what have been called the Corneous rocks,
it appears not improbable they may be referable to this part of the
deposit; but a larger number of facts must be ascertained before the
various divisions of the metamorphic rocks can be clearly traced to
their unchanged equivalents. The whole belong to the Lower Silurian
age, and they arc followed by others, which are shown, by the fossils
held in some parts, to be Upper Silurian.”

In theReport of Progress tor 1852-53, the only reference to rocks ot gep. Prog
the Quebec Group is in regard to the mass of red and green shales, with 1326
- the green =andstones, which extends from Cape Rouge along the river
to Point & Pizeau, the age of which was supposed to be that of the Oneida
conglomerates of the New York series. Theserocks, which extend baclk
from the river in the dirvection of Ste. Foye, were held to overlie the
calcareous conglomerates, sandstones and blacle shales of the city and
cliffs of Quebee, or their supposed equivalents, the rocks of Point Lévis,
across the river, which were again held to be above the Trenton-Utica
beds of Pointe-aux-Trembles, or to be about the horizon of the Lioraine
shales.

In connection with the Paris Fxhibition of 1855, a small volume, gz%?g§§gue
“ Esquisse Géologique,” relating to the Geology and Mineral wealth of 85%.
Canada, was published by Logan and Hunt, in which, on page 49,
it is stated that “ an anticlinal axis divides the paleeozoic formations of

Canada into two basins. Upon the line of this axis the most recent
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formation, except the tertiary strata, is the lower part of the Hudson
Rivor Group, known by the name of the Loraine or Richelieu shales.
In the valley of the Yamaska, an outcrop of Trenton limestone marks
the anticlinal which separates the two basins. Not far to the east of
this limestone, a series of sedimentary rocks which constitute the upper
part of the Hudson River Group, is found, resting on the Richelien
shales, but which does not exist in the western basin, from which they
have probably been removed. This series is composed of massive
sandstone, greyish, often calcareous, associated with grey slates, green
and red, toward their upper portion, and with other black shales, bitu-
minous and graptolitic. In some portions of this formation the sand-
stone becomes a conglomerate and encloses large fragments of the
lower fossiliferous formations. More often, however, the sandstones
pass into a bituminous limestone,...... which contains fossils, This lime-
stone is interstratified with siliceous and bituminous dolomite, which
weathers yellow and contains carbonate of iron, and the dolomite
seems in places to be replaced by a ferruginous and siliceous carbonate
of mavnesia. These are the rocks which form the cliffs of Quebec and
Point Liévis, and have a thickness of over 300 motres.”

“This formation at Quebec is succeeded by red and green shales, with
thin bands of calcareous matter, and intercalated towards the summit
with great masses of quartzose sandstone, often calcareous, and colored
by a mixture of argillaceous matter which is greenish or reddish.
This series of sandstones and shales, which has a total thickness of
1000 metres, has been named by Logan, the Sillery group, and appears
to be the equivalent of that which has been named by the New York
geologists the Shawsngunk or Oneida Conglomerate, which in Central
New Yorlk lies bet ween the Richelieu shales and the Medina sandstone.”

The comparative absence of organic remains in the Sillery formation
was at the time noticed, these being principally confined to what was
regarded as coprolitic matter, which was also held to occur with the
graptolites of the underlying shales of Point Lévis.

These rocks were stated to extend to the extremity of the Gaspé
Peninsula, and to be overlaid unconformably by over 2000 feet of fossili-
ferous Upper Silurian sediments, which in turn were followed by the
Devonian and Carboniferons formations of the Bay of Chaleurs area.
The whole was supposed to form a gradually ascending series from the
Trenton limestone of the vicinity of Quebec to the Carboniferous of
New Brunswick,

On page 56 Ibid, in the chapter on the Mctamorphic Rocks
it is stated, “that the rocks of the mountain region have been
much metamorphosed and rendered crystalline by chemical action, so
that the fossils are no longer recognizable. The rocks thus metamor-
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phosed belong to the Hudson River group and to the Sillery formation.”
And again: “The changes which these sedimentary beds have under-
gone ave often very remarkable, some of them passing into chloritic,
micaceous and talcose schists, others into felspathie, hornblendic and
epidotic rocks.”

In 1855, Prof. James Hall presented his report on the series ofﬁiﬁ%‘f&%“_ﬁs
graptolites collected at Point Lévis in the preceding year. This was
published in the Geological Survey Report, 1857, in which the various
graptolites of that locality are considered as belonging to the Hudson
River group.

During the years 1856-57, extensive collections of fossils were made
from the rocks at Point Lévis, as well as from what were regarded as
their cquivalents near Philipsburg on the lower part of Lake
Champlain and about Missisquoi Bay. These comprised not only
graptolites but a considerable series of trilobites and other organic
remains, the systematic study of which was undertaken by Mr. I3, (enclusions
Biilings. The result of his examination showed that, while the M & Billings.

greater portion were new species, of those that were determinable, five
* were known in the Chazy limestone, and twelve in the Calciferous
rocks of the Ottawa Valley, while the aspect of the undetermined
species indicated rather the base than the upper portion of the
Lower Silurian, as had so long been supposed. The conclusion was
therefore reached by Billings that these rocks belonged really to the
basc and not to the summit of the Champlain division, and that the
Lévis rocks werc really older than the Trenton limestone.

These conclusions were first announced by Sir W. Logan in a letter Lozan's views -
to J. Barrande, and published in Canadian Naturalist December 31, about Quebec,
1860, vol. v., p. 472, and subsequently in the American Jowrnal of
Secience, 11, vol. xxxi, March, 1861, where the opinion was expressed
that ““ this series of rocks, to which the name ‘ Quebec group’ was now
applied for the first timo, represented o great development of strata
about the horizon of the Chazy and Calciferous, brought to the surface
by an overturn anticlinal fold, with a crack and dislocation running
along the summit, by which the Quebec group is brought to overlap
the Hudson River formation.” .

The fault by which this overlap is produced is said to “ come to the gourse of the
boundary of the province, not over a couple of miles from Iake sreat fault.
Champlain. TFrom this it proceeds in a gently curving line to Quebec,
keeping just north of the fortress. Thence it coasts the north side of
the Island of Orleans, leaving a narrow margin on the island, of the
Hudson River and Utica formations. From near the east end of the
island it keeps under the waters of the St. Lawrence to within eighty
miles of the extremity of Gaspé. Here it again leaves a strip of
the Hudson River or Utica on the coast.” '
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Tt was thore further stated that ¢ tho rocks along the south side of
the river are arranged in a series of parallel synclinals, with many
overturn dips, separated from one another on the main anticlinal by
dark grey and black shales and limestones.” I'rom the fact that these
shales and limestones, formerly regarded as of Hudson River age,
apparently separated the synclinals of the Quebec group rocks; it was.
supposed that these must be considered older, and it was suggested that
“the shales and limestones which may be subordinate to the Potsdam
may represent the true primordial zone of Canada.,” In Vermont these
rocks which were there recognized as the equivalent of the magnesian
portion of the Quebec group, had long been regarded by Kmmons as.
older than the Bird’s KEye formation, a point now considered to be very
fairly established by the new discoveries made near Quebee.

With the new fossil evidence thus obtained, the history of the Quebec
Group, by which name this series of rocks has since been known,
assumed at once an entirely new aspect. The five divisions of the grau-
wacke series, given in Report of Progress for 1849, were now divided
into two portions, of which the four first were styled ““the Lévis forma-
tion,” while the last was called “ the Sillery.” The details of the former
are given in Geol. of Can., 1863, p. 227-29, where it is sub-divided into
seventecn parts, having a total supposed thickness of 5,025 feet, at the
summit of which was placed a series of greenish sandstones and red
and green shales called the Sillery, with a total thickness of about
2,000 feet.

The published correspondence between Logan, Hall and Barrande
called forth a reply from Prof. Jules Marcou, in a letter addressed to
Baprande, and published in Trans. Boston Nat. His. Soc., 1861, in
which marked exception was taken to the new views of Logan. In
this letter Prof. Marcou discusses the age of the rocks of northern
Vermont and their extension into Canada about Philipsburg, regarding
these as of the age of the middle portion of his Upper Taconic, and
‘far below the Potsdam sandstone.”

As the result of his study of the rocks about Philipshurg, Marcou
claimed that the limestoncs of that vicinity as well as those of Highgate
and Swanton, in Vermont, occurred simply as lenticular masses, with
a framework of slate enclosing them, and that there appeared in the
series a blending of the first and second fuunas of the primordial zone.
This pecaliarity, he considercd, was an illustration of the theory of
colonies, first put forth by Barrande in Bohemia, by which colonies
of the sccond fauna were enclosed in strata which contained the first,
and he proposod to call these colonies, which were confined principally
to the lenticular masses, “Precursors of Creation,” that is the occurrence
of species or generic types which received their full development only
during the following period.
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The same peculiar conditions of strocture were held by him to
apply to the vocks of Point Lévis and vicinity ; the red, brown, green
and black shales, with thin beds of sandstone, being held to represent
the lower part of the Upper Taconic.

The theory of colonies held by Marcou to apply to the Phxhpbbuxg Prof. yl\oftfurdou!
rocks was also extended to those of Point Lévis, two zones bemg colomes
established in this locality, of which the primordial fossils were
principally obtained from a mass of limestone found on the Harlaka
road in rear of the church of St. Joseph, and styled by him the © Re-
doubte.” This lenticular mass was regarded as a lenticular primordial
of about the same age or a thIO)ounwex than the lenticular primordial His views of
found in the Georgia slates of Swanton, Vt. The associated slates, E}%"tﬁi“gif;”g’o
limestones and magnesian conglomerates wore considered to be a little "4 HévisTocks
higher in tho series than the Geérgia. slates which represented the
lower portion of the Upper Taconic.

The presence of three other lenficular primordials in vear of Point
Lévis, which occur between what is now the cemetery and the Main
street, was noted, and it was claimed that these contained fossils which
vepresented centres of creation or colonies pertaining to the second
tauna, while the strata, together with the graptolitic shales and associ-
ated beds which extend to the shore of the river, were held to con-
stitute the Point Iévis group, and to be contemporancous with the
Philipsburg group of Vermont and Missisquoi county.

The rocks of the city and citadel of Quobec, and of the plain in
which Beauport, Charlesbourg and Indian Lorotte are situated, con-
sisting largely of black shales, holding, in places, large boulders of
limestone, were regarded by him as the equivalents of the Swanton
slates of Vermont.

The views of Logan as to the complicated and folded structure of
the rocks in rear of Point Lévis were not admitted by Marcou, who
held that there was “ no repetition of beds in this locality, and no syn-
clinal axes,” “and that the few foldings in the cliffs near the ferry are
mere accidents, confined to a distance of a few feet, and without any
effect upon the whole mass of the strata.” The apparent discordance
in direction between the slates and the limestones, at their contact,
was held to be due to the globular form of some of the lenticular
masses of the limestone which were enclosed, “ the slates following tho
direction of the globular mass instead of running in a straight line,
which gives to the whole, at first view, a sort of discordance of strati-
fication which in truth does not exist.”

This letter of Marcou's drew forth a reply from Billings which ap- Billings’ reply
peared in the Can. Nat. 1863, vol. viii, in which he paralleled the '® Marcou-

strata of the fossiliferous Quebec group with those of the Llandeilo of
3
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Similar rocks Lngland and Australia, and with the Chazy and Calciferous formations
gifﬁsrgﬂﬁl of America, and showed conclusively, from a careful examination of
the large collections of fossils from varions points in the group that
their position was really in the lower part of the Lower Silurian, in-
stead of the upper where they had long been placed, on the one hand,
heir Lower o in the Primordial, beneath the Potsdam, on the other hand, as was
asserted. maintained by Mr. Marcou. This view of Billings was concurred in
by the leading English and Australian geologists who had found
precisely similar forms in the strata of both countries where they
could be definitely located. As for the occurrence of Chazy and
Caleiferous forms; Billings found that none of these occur in the neigh-
borhood of Quebec, butthat, i what heregarded as the equivalents of the
group in Newfoundland, in the east, and near Philipsburg in the west,
a few species found in both these formations were observed in the
upper and lower beds respectively. He regarded the group as a
“peculiar development of strata, the upper limit of which can scarcely
be newer than the Black River, while the lower horizon is probably
not far from the middle of the Caleiferous.” '
(é:glaodgy%gg% In the Geology of Canada, 1863, p. 225-97, the views regarding the
structure and stratigraphical position of the several rock formations
which were then known ag the Quebec Group ave given in great detail,
Their cxact horizon is not however clearly defined, since “while from
their geographical position, apparently superior to the Hudson River
formation, these rocks belong in reality to an older group, which is
developed to a great extent in Eastern Canada, and presents somewhat
different characters in the various parts of its distribution.” As the
rocks were still under examination, the views there expressed were
liable to modification as new facts might be brought to light. The
group was divided into the Liévis and Sillery formations.
Thickness and ~ Of these, the Lévis, which was held to compose the bulk of the
%%‘;ﬂ;‘cgﬁ‘;?sflgge group, was supposed to have a thickness of 5025 feet, and was sub-
divided into scventeen parts, in ascending order from the series of
green and purple calcarco-magnesian and fucoidal shales, with lime-
stone conglomerates at the base, to the red and green shales and sand-
stones which were supposed to shade upward into the overlying Sillery
formation, provided the series was not an inverted one, of which low-
ever there appeared to be no definite proof, unless it might be the pre-
sence of an Obolella, which had the aspect of a Calciferous form in some
of the shales of the supposed upper portion. As regards the position
Sggixt)&s:doxxfpmg of the Sillery, it was there stated that “at the summit of the Lévis is
illery. an-apparently interstratified serics of greenish, drab-weathering sand-
stones with associated shales of different colors. In their upper part,
the sandstones exceed the shales, varying in character from fine to
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coarse, containing small pieces of black and green shales, and with
quartz pebbles, generally of small size and occasionally passing into
a well defined conglomerate.” “The sandstones are sometimes
micaceous, with small spangles of graphite. They are frequently mas-
give, the sandy layers being separated by partings of reddish and
greenish shales, and are supposed to have a total thickness of about
2000 feet.”

The distribution and characters of the rocks of this group are given in
the volume above cited, throughout their whole extent in Canada, from
their first appearance, north of the Vermont boundary to the extremity
of the Gaspé peninsula, and the supposed positions of several anticlinals,
by which the structure was rendered exceedingly complicated, were Supposedage of

. . . . the orystalline
defined. Asin the earlier reports, the great avea of crystalline schists rooks of the
and associated rocks of the interior or mountain portion of Eastern '
Quebec was regarded as the metamorphic equivalent of the fossili-
ferous scdiments of the vicinity of the St. Lawrence; that portion
which is now held to constitute the oldest member of the townships
series, viz., the Sutton Mountain Range, being supposed to represent, if
not the whole, a portion at least of the Sillery formation. This aspect
of the question has been discussed in the Report for 1886, but more
fully in earlier papers by Dr. Selywn, see p. 8. In regard to the
structure of the Shick-shock Range in the eastern section, while, as
in the case of Sutton Mountain, it was regarded as a synclinal, it
was not held to be necessarily of Sillery age, but might represent some
of the finer masses which overlie the limestone conglomerates of the
Tiévis. ‘

To the south-west, the group was made to include the scries of lime- Age of the
stones and shales about Philipsburg, together with the conglomerates, Fhilipshurg
composed largely of their debris, the former of which had been re-
garded by Marcou as Primordial, and these were supposed to repre-
sent the lowest portion of the Lévis division. They here rest upon the
Potsdam formation of this locality, known in part as the red sand-
rock of Vermont. The structure at this point i3 exceedingly compli-
cated and has been a fruitful source of controversy.

To the east, in Newfoundland, the sequence appeared to be moreSeauencein .-
regular, the strata being in a nearly horizontal attitude over consider-
able areas, and much greater facilities are, in consequence, afforded
for the study of the several formations. The characters of the various
beds and their relutive order of sequence, as shown along the shores of
Belleile Strait, are given on pp. 287-93 (Geol. of Canada, 1863) from
which it appears that the Liaurentian gneiss, ete., of the north side of the
strait is overlaid by the Potsdam formation, representing the red sand
rock of Vermont and the Beauharnois sandstone, with an aggregate
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Thicknessof  thickness of 624 feet. This is succeeded in ascending order by the Calci-

Sivisnain  ferous limestones, etc., with a thickness of 1570 feet, which in turn are

Newfoundland. £,)151ved by a series of rocks, the Point Rich limestones, the position of
which, as compared with the beds of Quebec, appears uncertaiv, but
which in character and position are very closely allied to the Thilips-
burg limestones, and which have a total thickness of 1010 feet.
These are succeeded by a series of grey sandstones and shales with
limestone conglomerates, which are the undoubted equivalents, both ir
tossils and position, of the Point Lévis rocks, as well as of some portions
of those near Philipsburg, with a thickness of 1400 feet.

To these apparently succeed the greenish sandstones and associated
shales which represent the Sillery in this direction, and which were pre-
sumed to constitute the upper portion of the Liévis formation. A,
however, the beds near their contact are tilted at a high angle, this
apparent position ix not fully established, as the next rocks in the
sequence are those of the metamorphic scries, so that it is possible
that, by an overturn, the Sillery, which in places comes againat the
metamorphic rocks, may be properly regarded as a lower portion of
the Lévis instead of an upper. Or possibly, what may be quite as
likely, two distinctl series ot sandstones and quartzites, presenting con-
siderable points of rescmblance, have been confounded and both placed
in the Sillery formation, of which one may really represent the upper
part of the Sillery proper, in accordance with the supposed apparcnt
structure at many points, while the other may belong to the under-
lying formation.

The age of the group near Quebec is again stated (see p: 233, Geology
of Canada, 1863) to “ be about the hovizon of the Chazy and Calciferous
formations. The strata are brought to the surface by an overturn anti-
clinal fold, with a crack and great dislocation running along its summit,
by which the group is made to overlap the IIudson River formation.”

Quebec group Subscquently (see Report of Progress, 1866, p. 4), for convenience,

%ig"fg‘f‘}‘mf:on the Quebec group was divided into three parts—a lower, middle and

apdSillery,  ypper—known by the names Lévis, Lauzon and Sillery, the lower of
which was held to contain the Philipsburg limestones, the black slates
above them, and that portion of the Levis shales and magnesian con-
glomerates included in the numbers 1-9 of the Orleans Island section
described in Geology of Canada, 1863, p. 227. This lower division was.
distinguished by its gencral black and dark color, and furnished nearly
all the fossils found in the Quebec group.

Lauzon,char-  LThe middle or Lauzon comprised the remaining divisions of the sec-

aoter of x0K% t1on mentioned above (Nos. 10-17). This was held more especially to
comprise rocks of red, green and purple colors, poor in fossils, only
three being known at that time, two Lingule and one Obolella, which
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occurred near its summit, and in its metamorphic condition it was char- Metalliferous
acterized by thooves of the more valuable metals. Near the base a mass rones:
of greenish glauconite shales occurs locally both on theIsland of Orleans

and at Point Lévis, while to the westward, the rocks appeared to be
more magnesian than in the vicinity of Quebec. In this direction it
was held that the black shales and limestones of the Lévis series were
often immediately succeceded by a thick mass of dolomite, associated
with diorite, the former of which, in the more metamorphic portions,
was supposed to be replaced by important masses of serpentine, with
soapstone and potstone. These magnesian deposits were also supposed

to occur at two horizons in the Lauzon—one at the base, the other at

the summit, and both were held to be accompanied by metallic ores.
Sandstones, often a hard quartzite, occur as interstratified portions of
both the Lauzon and Tiévis divisions, and have often a considerable
thickness. Many of these, while presenting features resembling the
Potsdam sandstones, are clearly interstratified portions of the so-called
Lévis formation.

The characters of the unaltored Sillery have been alveady given. In Chazacter of
their altered condition these were still supposed to constitute the great Sillery.
bulk of the chloritic and epidotic schists and quartzites, and to pass,
towards their summit, into move or less perfect gneiss. Considerable .
difficulty having been found in separating the magnesian bands at the
summit of the Liauzon from the Sillery division, since the line of divi-
sion came naturally between this band and the other rocks of the Lau-
zon beneath, it was regarded as most expedient to include the upper
magnesian band in the base of the Sillery formation. The same view
of the age of thc gneisses of the Sutton Mountain section, as the
altered portion of the Sillery with a synclinal structure, was expressed
by Dr. ITunt. (See Canadian Naturalist, vol. vii, 1862.)

In Pal. Fos., 1861-65, p. 69, the occurrence of Obolella pretiosa is Fal- fos.
mentioned in a series of olive and greenish slates at the Grand Trunk
Railway bridge over the Chauditre River, as well as in similar slates
at Cape Rouge. These slates are stated to be interstratified with the
Sillery sandstone as an upper part of the Quebec group, but the ques- foiliferous
tion as to whether this is their true position was left an open one. This Chandiere.
specimen and a species of Lingula were the only fossils at that time
known from the Sillery formation. The new views expressed as to
the age of the Quebee group, resulting from the finding of such an
extensive series of fossils, evidently gave rise to much confusion rela-
tive to the interpretation of the structure of the group, a fact clearly
revealed by reference to the correspondence between Barrande, Hall and
Logan, already referred 1o, the tendency at first being apparently to
vut the great bullk of* these rocks into the Primordial zone, owing to
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the presence of so many species of Primordial aspect. This tendency
was, however, to a large extent corrected by the able work of Mr.
Billings and by the more careful collecting of fossils. The results of
his examination of the many new species found in the Lévis rocks are
stated in detail inPal. Fos., vol. i, p. 57-96, where a full discussion of
the subject from the paleontological standpoint is given. The con-
clusion therein arrived at regarding tho age of the group was “that
the true place of the Lévis formation is between the Potsdam and the
Trenton, and not below the Potsdam, as still maintained by some
observers.” At the same time he pointed out the perfect identity of
the species found in the slates and limestones of Cow Head, Newfound-
foundland, where these rocks had been siudied by Mr. Richardson in
1862, and later by Mr. Murray, with those found in the rocks of Point
Lévis ; as also the fact that the fauna from other points in the vicin-
ity, while somewhat different, was closely related, indicating that
they could be placed in the Quebec group, though not in the Lévis
formation.

Subsequently, in the consideration of the fossils from the north-
west coast of Newfoundland, the parallellism between these rocks and
those of Point Lévis is stated by Billings to be so close that there is
no doubt the strata of the two localities belong to the same horizon.
Owing to the greater horizontality of the measurecs, the facilities for
deciphering their true structure were supposed to be much greater
than at Point Lévis and the sections given in the Geology of Canada,
1863 were re-cast, and may be given in a condensed form, as follows :

FOET.
Quartzites, limestones, dolomites and slates of Potsdam age.... 2,020
Magnesian limestones, dark grey and blackish grey limestones,
representing the Calciferous formation.......... ssaesseze 1,839
Light yellowish grey, grey and whitish, magnesian limestons,
bluish-grey and black bituminous limestone, representing
the intermediate beds between the Calciferous and Lévis,

Upper Calciferous . TR . 1,361
Grey calcareous sandstones and black slates, also mtermedlate
7= Ceeieaea, 700

Grey and white limestone conglomerate, black shales, ete., the
shales holding the graptolites of the Levis shales, the con-
glomerates, the trilobites and other fossils of the similar
rocks of Point Lévis. ..o ceerviinein s i, 700

According to Billings, these are the true equivalents, of the Lévis
shales and conglomerates.

Greenish sandstone and red shales, Sillery ... ..........conun. 2,000

In Geol. Can. 1863, p. 879, a further comparison is made between
the rocks of the Quebec group asseen in Quobec and their development



Eus.] CAMBRO-SILURIAN AND CAMBRIAN. 39K

in Newfoundland, from which we learn that the lower portion or Comparisons
Potsdam of the latter locality is, from its lithological characters and ESE‘."&T"V&?&&
i . land an

tho presence of Paradoxides, held to be clearly the equivalent of the Phjiipshurg.

red sand rock of Vermont. The graptolites, simple and compound, of

the upper part of the section also leave but little doubt that these

strata are the equivalents of those of Point Lévis, while at the same

time the presence of Maclurea ponderosa, a thick-shelled and peculiar

gasteropod, is common to these as well as to the Stanbridge conglomer-

ates east of Philipsburg. The limestones of div. 2 (see above) contain

fossils of Cfalciferous age and can be assigned to the base of that

formation, while those of Philipsburg would belong to its summit.

This clearly establishes the fact that the Philipsburg and Stanbridge

series arc newer than the red rock of Vermont, a view which is not

contradicted by the stratigraphy or structural arrangement in tho

vicinity of Philipsburg. It follows from a consideration of ti.e facts

just presented, as is pointed out by Billings, Pal. Fos. p. 65, tl'mt “ the Position 32;;1;‘

rocks of Point Lévis, viz,, the Point Lévis conglomerato hmestonet%rtgll;as_calci-

and graptolitic shales, are at least 2000 feet above the true Calciferous

formation.” From the fossils aione, he says, he “should judge that the

Lévis formation immediately succeeds the Calciferous, though the

physical evidence seems to show that this is not the case.”

Further, if we consider the scction of the rocks of Philipsburg and Further com-

parisons be-

vicinity (pp. 844-46, Greol. of Canada, 1863) we find that the conglo- tweon Lévis
merates of Division D., which are elsewherc stated (p. 852) to be the fne. bliPs”
Stanbridge conglomerates, are made up of the debris of the limestones
constituting the upper part of division C. of the Philipsburg series, and
regarded (see above) as of the Upper Calciferons horizon. This, of
necessity, would place a physical break of considerable extent between

the Upper Calciferous formation and the Lévis conglomerates; and as

we have seen, from the statements and comparisons just made, that the
conglomerates of Lévis, Stanbridge and Cow Head, in Newfoundland,

are all of the same horizon, we must infer that those of Lévis, together

with the associated graptolitic shales, are superior at least to the

Upper Calciferous limestone of the Philipsburg series.

Insupport of the views just expressed, the paper by Billings (see Cana- %ﬁ?ﬁigﬂ?
dian Naturalist, 1861, vol. vi, p. 310), “on some of the Rocks and Fossils vi_tﬁys of
occurring near Philipsburg, C.BE.,” may be cited. These rocks are there Billings.
divided into 1wo series, ‘1st, Magnesian Limestone and Underlying
Slate ; 2nd, Blue thin-bedded and nodular limestone. The first division
which constitutes the lower beds of the series, is found along the eastern
side of Missisquoi Bay, and consists of ‘“magnesian limestone, often
arcnaceous’” and with quartz veins, interstratificd with nearly pure lime-
stone; also limited areas and lenticular masses of hard white or
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yellowish-white sandstone, intercalated with the limestone. The thick-
ness of the series is estimated to be mot much less than 400 feet.
Succeeding these are the thin-bedded, dark-colored limestones of No. 2,
in which have been found about forty species of fossils which show this
part of the limestonc series to be the equivalent of the upper part of the
Caleiferous sand rock. On p. 315 ibid. he shows that the fossils from
division, No. 2 agree very closely with those from the limestone No. 2
of Lévis, and establishes by this fact that the general aspect of the
whole of the fossils from the two localities is the same, while at least
one-half of the speices are common to both, and then states clearly that
‘“ he holds limestone No. 2 of Philipsburg to be the equivalent of lime-
stone No. 2 of Lévis. This statement would undoubtedly hold good
were the Lévis fossils obtained from the matrix of the rock. But in
Canadian Naturalist, 1860, vol. v, p. 301-02, in cnumerating the fossils
from the Lévis limestone, he says: “ All the specimens described in this
article were found in the conglomerate limestones near Point Lévis,
opposite Quebec. 1t is not yet decided whether the fossils oceur in
the boulders of the conglomerate or in the matrix,”

That these fossils ave, however, in many cases at least, clearly in the
pebbles as distinet from the paste of the conglomerates is evident, and
it is from this apparent neglect to distinguish between the limestone
proper and the limestone pebbles of the conglomerate that much of the
confusion and uncertainty appears to have arisen. This is also, to
some cextent, doubtless due to the early statement of Sir Wm. Logan,
in Can. Nat., 1860, vol. v, p. 472, that he had satisfied himself, ¢ notwith-
standing the conglomerate aspect of the bands of rock which contain
our new fossils, that the fossils are of the age of the strata.”

It must be remembered, however, that the problem was not even
then considered as consclusively solved, and subsequent researches have
shewn that some at least of the fossils found at Liévis in the pebbles of
the conglomerate are of the age of the Uppor Calciferous limestones,
from the débris of which the conglomerate are partly made up. This
fact therefore must of necessity assign both the Stanbridge and the
Lévis rocks to a later period.

Such, in brief, is the history of this interesting group of rocks down
to the year 1668, In the meantime, Mr. A. Murray had assumed con-
trol of the Geological Survey of Newfoundland and had begun the
systematic study of the rocks of the same group as developed in that
colony which were first studied by Jas. Richardson in 1860-62.

In the reports of the Newfoundland Sarvey, 1864, pp. 49-50, Sir

Newfoundland, yyrp, Tiogan presents in tabular form the relative position of the several

members of the Quebec group as then understood, in which he places
it above the Upper Caleiferous and intermediate between that forma-
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tion and the Chazy. The division of the group into three parts was Views of struz-
given, of which the Lévis was regarded as the lowest and held to com- é‘.‘i‘%»h,f,‘dﬂ%ﬁan,
prise the limestones, and black hhales of Point Lévis, Orleans Island ™®

and Philipsburg, containing graptolites, trilobites, ete., which were,

for the most part, identical with the Skiddaw slates. The second or

Lauzon, once a part of the preceding, but now separated from it on

account of its great mineralogical importance, was distinguished as the
metalliferous zone of the Liower Silurian of North America. It em-

braced magnesian rocks, such as dolomites, magnesites, serpentines,

diorites, chloritic and steatitic beds, with micaccous and gneissic

strata and rich cupriferons slates, with gold and silver, nickel and
chromium. It yielded only two fossils, an Obolella and two Lingule,

and was overlaid by 2000 fect of sandstone and conglomerate, inter-

stratified with green and red shales, which .constituted the Sillery

formation, but was apparently destitute of fossils. The opinion is

again expressed that over a large part of its distribution the Quebec

group is crystalline and metamorphic, and the characteristic minerals

are found in both the altered and unaltered portions.

In Mr. Murray’s Report, 1873, page 336, the opinion of Mr. Billings, Geol. Surv.,

Newfoundiand,
1863, us to the age of certain fOQ\lh sent from Newfoundland is quoted 1873.

Structure of
thus : “ These rocks are the upper part of the true Calciferous, and lie the Quobec

next below the Lévis formation, comparing them to divisions H I, KX, ‘f\i?qu\A'
L, M, of the table on p. 879, (;co . Can,, 1863, while the succeeding f'os—
siliferous limestone conglomerates, limestones and shales of the Lévis
are regarded as divisions N, O and P of the same table.

Tt will be seen from all the evidence adduced from so many sources
that the true position of the Liévisas very conclusively cstablished both
on paleontological and stratigraphical grounds as distinctly newer
than the Calciferous, and this conclusion has been sustained by the
most recent examination.

In 1868, Mr. Jas. Richardson, assisted by Mr. McOuat, began anew fRichardson,
the study of the formations along the south side of the St. Lawrence,
in the area comprised between that river and the boundary of the
state of Maine, and extending from the Chaudiére River on the west
to the Temiscouta road which crosses the country southward from
River du Loup to Temiscouata Liake. Theresult of this work appeared
in the Report of Progress for 1869, accompanied by & map, in which thegfl‘lvctvég:s of
various formations there found are grouped on an entirely new plan,
and supposed to extend from the basc of the Potsdam to the Upper
Silurian, both inclusive, the former of which was now made to include
much of what had hitherto been 1cgarded as belonging to the Quebec
group. This was divided into three portions, a lower, middle and
uppor. The results of this exploration were briefly summed up by
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Sir Wm. Logan in his introductory report for 1869, In this report, the
central axis, since found to be the extension of the Sutton Mountain
anticlinal, is still deseribed as a synclinal in the Sillery, following the
old view of the structure of this range, and extending along the middle
Structure . of the arvea “ with a breadth of from two to twelve miles, affected by
the St. Law-  geveral minor undulations, and presenting a vidge of broken country,
much covered by forest and little fitted for purposes of agriculture.”
On the south-east side of this ridge, the Lanzon was supposed to emerge,
having a breadth of one to six wiles and was followed by the black
shales and limestones of the Liévis formation, which in turn were over-
lapped to the south-east by what was regarded as the Upper Silurian
area of the Ilastern Townships, but which iz now Lknown and
described as of Cambro-Silurian age. The structure between this
central ridge and the St. Lawrence is thus described: ‘On the north-
west side, the Sillery is followed by the Lauzon only, in circumscribed
and isolated portions, without the Lévis formation ; the Sillery being in
contact for a great part of its distance with what is now supposed to
be a lower and unconformable series of rocks. Like the rocks of the
Quebec group this lower series counsists of red and black shales, lime-
stones, sandstones and conglomerates, having an arenaceous base and
limestone pebbles. It was formerly classed as belonging to that group,
and it is only on tho evidence of its fossilg that it can be placed in a
lower horizon. Some of these fossils are of known primordial species,
and all have, in the opinion of Mr. Billings, an undoubted primordial
aspect, but the manner in which they occur does not at once produce
a satisfactory conviction that they determine tho age of the deposits.
The fossils, with but few exceptions, are in the pebbles of the conglo-
merates, which though derived from the destruction of primordial rocks
may not possibly lie in such now. The scries seem almost to stand in
place of the Lévis, but the want of conformity shewn by the contact
with the Sillery, and the occurrence of a Salterella in an even-bedded
limestone would seem to carry the preponderance of evidence the other
way. Provisionally, this series will be considered primordial, and as
Supposed areas belonging to the upper part of the Potsdam. It consists, in ascending
of Potgdam . PR
rocks. order, of the following divisions :—

1. Red and green shales, surmounted by even-bedded grey lime-
stones, in which a species of Salterella occurs, with black phos-
phatic nodules.

2. Grey sandstone, with black shales interstratified with conglo-
merates, having a calcarveo-arenaceous cement, and holding lime-
stone pebbles, with occasional black phosphatic nodules. The
limestone pebbles hold fossils of primordial type.
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3. Grey, quartzose sandstones, passing into quartzite, which are often
of a conglomerate character, with limestone pebbles, holding
fossils like those of the previous division. The beds are occasion-
ally interstratified with black shales.

These deposits present themselves between the Sillery ridge and the
St. Lawrence, in a belt of country extending the whole distance
examined, with a breadth in one part of twelve miles. In this they
are arranged in two main synclinal forms with many minute undula-
tions, and they are overlaid uncomformably by two long synclinals of
the Lauzon and Sillery, one of them with a stretch of sixty miles.”

The aboveare the latest views published by the Geological Survey as to
the age and structure of therocks of this group, prior to the report of
Dr. Selwyn in Rep. Prog.; 1877-78, pp. 3a-9A. It is evident that much
of the confusion which has arisen as to the correct interpretation of the

New views of

geological structure of south-castern Quebec is due to the opinion ex-strugture by

pressed in the first years of its study, viz., that tho rocks of the Sutton
Mountain range and of its extension to the north-east were arranged
in synclinal instead of anticlinal form. This error in turn doubtless
arose from the confounding of several distinct formations of sandstones
and quartzites in one general group, subsequently styled the Sillery,
a mistake first pointed out by Dr. Selwyn in the report just alluded to.
Another source of error, and possibly the most considerable, was the
assumption that the metamorphic 1ocks of that area must of necessity
be the equivalents of the unaltered sediments of the St. Lawvence
region, a theory which once suggested, seems to have been unhesitat-
ingly maintained, although for its support, unnecessary inversions of
strata, and profound chemical changes were requisite. That there is
no marked lithological resemblance between the schists and other
crystalline rocks of the central anticlinal and the ordinary sediments
of the Lévis, Lauzon and Sillery, is a fact patent to any one who has
ever studied the geology of the two arcas.

The new views of structure regarding the rocks of the Quebec group,
put forth by Dr. Selwyn in the Rep. Prog., 1877-78, may be here briefly
noted, owing to the great importance of the changes there made in the
stratigraphical relations of the original divisions of that group. Three
distinct series were recognized in descending order, as follows :

“1. Lower Silurian, held to represent the comparatively unaltered

and fossiliferous portion.

2. Tho Volcanic Group, probably Lower Cambrian, including the
coarse, thick-bedded, felspathic, chloritic and quartzose sand-
stones, and siliceous shalesof various colors; differing much in
character from the more shaly though often similarly colored
sediments of the first division, with dioritic and serpentinous
rocks, crystalline dolomites, etc.

r. Selwyn,
1877-78.

Cambrian and
probably Pre-
Cambrian first
recognized.

1
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3. The Crystalline Schist Group (Huronian ?), embracing the chlori-
tic, micaceous, siliceous and other schists, also imperfect gneisses,
white and grey crystalline, micaccous dolomites, and magnesian
limestones, which constitute the main anticlinal of the region,
and can be traced north-cust through Sutton Mountain to the
rear of Point Lévis.”

In addition to the pointing out of the mistake which had for so long
been made in the grouping of so many widely differing horizons of
sandstone and quartzite in the Sillery formation as the upper portion
of the Quebec group, the opinion was expressed (page 4A) that no
sufficient evidence existed of any kind for the separation of the Potsdam
areas indicated in the Report 1869, although the possibility of the
occurrence of rocks of that age in the great mass of the fossiliferous
series was admitted. In this Report the direction of the principal
fault by which the Utica beds of the north side of the Island of Orleans
are brought against the Lévis shales and conglomerates, and which
had hitherto been held to pass in rear of the Citadel of Quebec, was
changed to pass in front of the city and to reach the north side of the
St. Lawrence, about one mile north of Point a Pizeau at Wolfe's Cove.
The correctness of this view has since been clearly established by the
finding of fossils in the city of Quebee, not only in the Cove Fields
and in front of the new Parliament Buildings, but also in the cliffs
bordering Champlain street, along the side of the River St. Lawrence,
all of which present forms similar to those found in the rocks along
the north-west side of the Island of Orleans and indicate, doubtless, a
similar horizon.

The lithological aspect of the strata at Quebec and Point Lévis also
shows the probable difference in the age of the rocks on either side of
the river, since, while the beds which make up the cliffs of Cape
Diamond, and for some distance up the river from that point, as well as
those scen in excavations along the Cape Rouge Road, in rear of
Spencer Wood; present the usual aspeet of the black bituminous shales,
with their peculiar fauna of graptolites of Utica-Trenton types. The
characteristic red and green shales which form the cliffs at Point Lévis
are seen to rcach the west shore of the river at the depression of
Wolfe's Cove, where they rest upon the newer bituminous shales and
limestones, the contact being evidently due to a profound fault by
which the highly graptolitic beds and associated limestone conglom-
erates, secen along the linc of the Intercolonial Railway, below the
lower ferry, ave cut off before reaching the shore above Cape Diamond.
In the red beds and associated strata at Point a Pizcau, which constitute
the cliff in front of the church at that place, Obolella pretiosa occurs,
a form precisely similar to that found at the Chaudiére Railway
bridge, as well as at the falls below, on that stream.
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The line of this fault to the west of the point whore it reaches Fuultat Ste.
the shore at Wolfe's Cove is indicated by Dr. Selwyn as passing to the ¥
north of Ste. Foye and thence south-westerly to the river again, where
it crosses above Cape Rouge. This point may be said to be about
two miles above the Cape, whence crossing to the south side of the river
the contact is seen in the cliffs, about two miles south of the mouth
of the River Rouert, and not far from the 'church of St. Nicholas.

Thence it extends south-westerly in the direction of Lake Champlain
to Missisquoi Bay.

Inmany respects the mostimportant paper relating to the fossils of this Prof. Lapworth,
group is ,that by Prof. Lapworth, published in the Transactions of the
Royal of Socicty Canada, for 1886. This paper embodies theresults of the
examination of a large suite of specimens, mostly graptolites, collected
along the shores of the St. Lawrence at various points from Point
Lévis to Cape Rosier by Mr. T. C. Weston, but including also a few
labelled from the vicinity of Cape Rouge, collected by Mr. Billings, and
certain poorly preserved specimens from Cape Breton by Mr. Fletcher.

The graptolites have been arranged by Prof. Lapworth into threc zones
and one sub-zone as follows:

Zone X, Cape Rosier Zone.—Zone of Dictyonema  sociale and
Bryograptus.

Zone 11, Ste. Anne Zone.—Zone of Phyllograptus Anna. Graptolites from
the rocks three miles above Ste. Anne.

Zone 11I, Griffin Point or Marsouin River Zone.—Zone of Cewnograptus
gracillis inclading

Sub-Zone IIT A.—Rocksof the Cove fields and St. John’s Market, Quebec,
and the north side of the Island of Orleans.

Of these the first is considered to represent the oldest or to be of the graptolitic
horizon of the Cambrian, principally from the presence of Dictyonema %ne ki P™™
sociale, a Clonograptus and a Dichograptus, two of which arc regarded “mbrian-
as new specics. This Dictyonema has not, in so far as is yet known,
been figured from the Point Lévis beds, the most westerly point from
which it is reported being Matanc.

Zone Il is regarded by Prof. Lapworth as newer than the preceding Zone IL. base
by a well malkcd interval, and as much older than Zone ITI. None ofs,IS?f;‘}.’F°‘
its species arc common to the other zones, so faras known, nor are they
known in Furopean equivalents of these zones. Thespecies determined,
which are principally from Ste. Anne des Monts, are all well known
Point Lévis species, according to Prof. Hall, and pertain to the corre-
sponding Arenig-Skiddaw of the English Survey.

The third zone is also distinguished apparently by a fauna peculiarly Zone IIL.
its own, “the presence of a single one of which is sufficient to settle
the age of the rocks in Great Britain, and in all likelihood in
America.”
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The rocks of this zone have been long regarded by the Geological
Survey as belonging to the horizon of the Utica or Hudson River, and
are so described in earlier reports. This view was derived from the
similiarity of the contained graptolites to those found on the Hudson
River, at Norman’s Kill, which was first pointed out by Prof. Jas. Hall,
to which position the New York geologists have always assigned the
strata of that place. 'Prof. Lapworth holds that while there is no
doubt that the fossils found in the rocks of Zone III belong to the
second Ordovician or Cambro-Silurian fauna, they are newer than the
graptolitic strata of Point Lévis, that is, they belong to the Trenton-
Utica instead of the Calciferous-Chazy fauna on the one hand, or of the
TUtica-Hudson on the other.

The position of Zone III, the equivalent of the Norman's Kill rocks,
is, according to Lapworth, about the mifdle of the Llandeilo
formation, above the Arenig and below the Caradoc, or in Canadian
geology, about midway betwcen the base of the Point Lévis phyllo
graptus beds and the summit of the Loraine or Hudson River group.

The position of the Sub-zone A appears to be difficult to decide.

. Prof. Lapworth says “the specimens ave all of Llandeilo-Bala age and

Conclusions of

Prof. Lapworth

as to the
horizons of the
graptolites.

the general facies indicates a horizon about the summit of the Cceno-
graptus or Marsouin beds zone.” e says, “the association of forms
reminds me of that of the highest Glenkiln or lowest Hartfell beds of
the south of Scotland. I should imagine that they follow on at once
upon the Ceenograptus beds without a break. Indeed, it is possible
that Cwnograptus may be detected among them,* but, judging from
the British phenomena, this is doubtful. It is mot unlikely that these
Cove-field beds mark the transition from the Marsouin beds into the
lowest zone of the Black River and Trenton limestone. The presence
of a form identical with or closely allied to the G. amplexicaulis of
Hall, points in this direction.”

“ There is nothing in the Cove-fields or St. John’s market fauna that
reminds us in the slightest degree of the fauna of Point Lévis. The
fossils are the fossils of the Marsouin River fauna or second Ordovician
fauna, and have not a species in common with the first Ordovician
fauna—the typical fauna of Point Lévis.”

Prof. Lapworth summarizes the results of his investigations on the
fossils from the various localities as follows:

«“1, The graptolites of the collections examined areall derived from
rocks of greater antiquity than the so-called Utica and Hudson River
rocks, if we regard these as typified by the fauna hitherto described
from the graptolitic rocks of Lake St. John, Canada, and those of the
Valley of the Mohawlk, in the State of New York.

* Tound by Mr. Ami in 1888 on the north-v;est side of the Island of Orleans.
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2. There are two grand faunas represented in the collection, viz.: Twogrand
. . aunas ropre-~
A. The so-called Quebec fauna of the Calciferous-Chazy formations sented.

of Cape Breton, Cape Rosier, Point Lévis and Ste. Anne, which
answers to the fauna of the British Upper Tremadoc and Arenig rocks
and their Turopean equivalents.

B. The Griffin Cove, Marsouin River and Norman’s XKill fauna,
which answers to the faunas of the middle zones of the European
Ordovician or Cambro-Silurian rocks.

3. In each of these grand faunas are found two sub-faunas, those of’rrwo sub-
R .o aunas.
the lower fauna being the most distinctly separablo.
A. Quebec or Calciferous-Chazy fauna :—

Sub-fauna 1. Cape Rosier, and Barasois River zone of Calciferous age.
Tremadoc rocks of Great Britain, and Ceratopyge and Diclyonema
beds of Norway.

Sub-fauna 2. The Ste. Anne River Zone of Point Lévis age, typical Arenig
of Great Britain. Phyllograpius beds of Scandinavia.

B. Trentonian, Marsouin River or Norman’s Xill Fauna :—

Sub-fauna 1. The Ccenograptus Zone of Griffin’s Cove and the Marsouin
River, answering to the Middle Llandeilo beds of Great Britain
and the Glenkiln beds of Scotland, ete.

Sub-fauna 2. The Cove-fields and Island of Orleans sub-fauna. Appar-
ently destitute of Caenograptus gracilis, and answering to the highest
Llandeilo or lowest Caradoc beds of England.

4. The last of these sub-faunas shews evidence of transition into the
Utica-Loraine graptolitic fauna of the Mohawk Valley, New
York and of Tiake St. John, Canada.”

Concerning the position of the upper division, formerly the Hudson pypworths
River and Utica of Logan and Iall, Prof. Lapworth says :—“ It appears fg“{f};‘i‘gl‘};&s
at present that we are destitute of any clear evidence that true Utica §ivisions

& formerly sup-
and Hudson River strata occur anywhere along the south side of the pgsed tobe

Hudson River
St. Lawrence from Gaspé to Quebec, all the strata seeming to be older or Utica.
in point of time than the Utica proper, as typified by the rocks of the
Ottawa and Lake St. John. As to the two formations of the Trenton
and Utica, being mapped.in New York and Western Canada essentially
on lithological grounds, it is exceedingly probable that the line between
them differs greatly in true geological age, when followed from Quebec
to Ottawa and New York ; so that in some localities, where the Trenton
limestone series is poorly developed, the Utica of that locality actually
descends to and includes the Norman’s Kill and Marsouin Zone. But
this is a fact for future investigation. The facts as they stand, relate
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the Marsouin and graptolitic shales to tho Trenton, rather than to the
Utica slates, as at present understood.”*

{uevee City “The so-called Quebec rocks, of the town of Quebec, as typified by

rocks. the fossils forwarded from the Cove fields and St. John's Market, are
not of Quebec age at all. They are probably the newest rocks repre-
sented in the collection, and possibly shade upwards from the Marsouin
graptolitic shales of Orleans Island and Cape Rouge.t  They appear,
however, to be of greater antiquity than the Utica shales of Lake St.
John, answering to the basement zone of the British Bala, instead of
to the middle zone, which secems to be the place of the Lake St. John
shales.”

Qeneral From a careful considerali.on of all the f'uct-s presented in the valuable
paper of Prof. Lapworth, it is cvident that in the main the Geological
position of the associated rocks, as constituting a lower portion of the
Cambro-Silurian system given in the preceding pages, from both the
stratigraphical and paleontological evidence, is clearly maintained by
the latest determination of the graptolitic fauna, with the possible
exception of the lowest or Dictyonema zone, which from the presence of’
three species only is considered by Prof. Lapworth to belong to alower
formation. Of these species, two, a Clonograptus and a Dichograptus,
are apparently new, and ag yot undetermined, and their occurrence
need not therefore be considered conclusive as determining exact zones.
The presence of Dictyonema appears, then, to be the only reason why
those portions in which this form is known to occur, otherwise inti-
mately associated with strata lholding Cambro-Silurian fossils, and
which. have so long been regarded as belonging to that
group, should be removed from their apparently proper position in
the series and placed in a ditferent geological system ; and in view of
the wide range Dictyonema is known to possess, we may well hesitate
before deciding upon such a separation, unless confirmatory strati-
graphical evidence can be presented.

Distribution of ' The rocks which have been described above, as belonging to the

e poaltered unaltered Quebec group, form a belt along the south side of the St.

rocks. Lawrence, having a breadth of from twelve to twenty-five miles. Their
characters have been given with great fulness in the reports already
reviewed.

Work of the During the past two scasons, but more especially in 1888, much

Donsone. time has been devoted to a systematic study of the several divi-

= All the stratigraphical evidence shows that the beds in question are above the Trenton
limestone. They probably represent a downward development and great thickening out of the
Utica proper of Lake St. John, Ottawa and New York.—A. R. C. S.

+In regard to the fossils from bituminous shales said to be from Cape Rouge, there is probably
some mistake in the labelling of the specimens, the rocks of that place being the oldest of the
fossiliferous Q. G. series.—R. W. E,
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sions of the group and its contained fossils, more particularly in
the vicinity of the St. Lawrence River, where magnificent sections gopst surveys.
are afforded along the south shore, as well as on the group of
islands lying midway in the channel. Of all of these, and of the main
shore, carefully paced surveys were made as far as the River Ouelle.
These surveys have now been plotted to a uniform scale of twenty
chains to the inch, as it was found that on any smaller scale the many
complicated folds and faults which everywhere affect these rocks could
not be indicated. The object of these surveys was to determine, if
possible, the true relative positions of the Lévis and Sillery conglomer-
ates, sandstones and shales, the results of which may now be given in
some detail, :

In the vicinity of Lévis, St. Joseph, and on the extreme south-west Rocks of Lévis

end of Orleans Island, the series of shales, black, green and grey, ™4 Vem®"
with hard, generally thin bands of yellow weathering, dolomitic
limestone, and beds of greyish limestone conglomerate, usually lknown
as the Lévis formation, is well exposed. The slates are generally
easily recognized on smoothed weathered surfaces, from their usualiy
greenish shade striped with black, and in certain portions, more par-
ticularly the black bands, they are thickly covered with impressions of
graptolites and other fossils as lingule, discinz, etc. These peculiar
rocks, while occasionally seen at other points, have not apparently a
wide distribution along the coast or adjacent country between Levis
and River du Loup, at which place our examinations during the past
geason ended. The beds of limestone conglomerate which are asso- Limestone
ciated with these are generally thin, and frequently occur as lenticular conglomerates.
and often local masses, thinning out rapidly at oither extremity.
About Lévis these conglomerates occur in a series of outerops between
the river front and the road to the south-east of the forts, about one
mile and a-half distant, and their distribution and syuclinal arrange-
ment have been very clearly indicated by Sir Wm. Logan in the atlas
accompanying the Geology of Canada, 1863. Since that time, how-
ever, the building of the Lévis forts has disclosed outcrops, at that date
concealed, some of which have been found to be richly fossiliferous,
and these have thrown additional light upon the vexed question of the
structure and relative position of the various beds in this area.

In the section accompanying the map of the distribution of the lime- pour anti-
stone conglomerates at Lévis, just veferred to, the series of anticlinals §inals 2t
which occur on the line of section between the river and the middle
fort, is indicated. Four well defined axes can be recognized in this
distance, two of which at least are completely overturned. Of these
the most easily recognized is that along the cliff which fronts or over-

hangs the road between the Victoria hotel at Point Lévis and St.
- 4
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First anti- Joseph. On the road going up this cliff, along the stone wall, about

ctinal. 300 yards south of the lower ferry, the overturned arch of this fold
is clearly seen near the sharp bend at the top. Above this, toward
Point Lévis, the same overturned and at times crushed beds, whichk
indicate the crest of the anticlinal, are also well exposed; these beds
along the road, near the toll-gate, have yielded a considerable variety
of forms, among which the following are easily recognized :—*

RHABDOPHORA.

. Diplograptus tricornis, Carruthers.

144 Sp-‘

“ folium, Hisinger (as of Nicholson).
G'lossograptus ciliatus, Emmons.

“ sp. indt.
Trigonograptus ensiformis, Hall.
Clonograptus rigidus ?  Hall.

. Climacograptus, sp. indt.

“ scalaris, Hisinger.
. Nemagraptus, sp.

. Dichograptus ? ramulus, Hall.

Fossils from

below Victoria

Hotel, Point
évis.

=S SN N S

—

4'_‘ .
—~ O 0w

BracrIOPODA.

12. Orthis, Sp. allied to 0. Hippolyte, Billings.

A short distance below the Victoria Hotel, in the black and green
shales overlying the red, were found : —

. Phyllograptus typus, Hall,

. Dichograptus, sp.

. Tetragraptus brachiatus, Hall.

. Didymograptus constrictus, Hall.
. Dawsormia, sp.

(2Ll SV

From conglomerate band west of the toll gate were obtained :—

1. Crinoidal columns.
2. Leptena decipiens, Billings.
3. Luomphalus, sp.
. The fossils above enumerated wero obtained partly from the lime-
Lowest Lévis

zone. stone bands and partly from the black and green shales, and should
properly represent the lowest portion of the Levis formation as dis-

“ These fossils have been examined and determined by Mr. H. M. Ami.—R. W . E.
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tinguished from the Sillery, since directly underlying them are thered
and green Obolella shales which form the anticlinal near the Victoria
hotel, and with which are associated the beds of Sillery sandstone.
These red shales, in rear of the hotel have also yielded graptolites, but
owing to the crushed nature of the beds, the former are badly preserved
and much distorted, and have not yet been determined. Obolella
pretiosa is also found here,

From the Victoria hotel, the road going up the steep hill in the Rrocks south-
rear to the south-east passes over these red and green shales, and a‘iféig.fpom
short distance beyond the most westerly of the three ILévis forts,
the peculiar grit and sandstone known as the ¢“Sillery sandstone”
occur in several well-defined ridges extending: eastward at intervals
for about three miles, and separated from each other by beds of red and
green and sometimes black or grey shales. The cbaracter of these
sandstones has already been given, and they sometimes pass into a fine
conglomerate made up for the most part of pebbles of quartz with
pieces of shale. These different kinds of rock are well seen in the
quarries to the south-east of Point Lévis. Tracing these outcrops of
giliceous rock they are found to be, in every case observed, lenticular
massoes, sometimes very limited in extent, but occasionally of very con-
siderable area, enclosed in the red shales in the same way as on the
west side of the river at the Sillery quarries. It is plain, therefore, .
that the Sillery sandstones and associated red shales are part of the Siicer s

Sillery sand-
R . . . A . t ith
same formation. Now, if we examine the series of anticlinals which feq shale

red shales.

occur between the lower ferry of Lévis and the middle fort we find
these red shales cropping out in nearly or quite every case where the
anticlinals occur, and dividing the synclinal areas which hold the
graptolitic shales and associated limestone conglomerates, thus clearly
indicating the lower position of the red shale series. In order to prove
conclusively the synclinal structure of the Lévis graptolitic shales, cave-
fully located collections of fossils were made at various points, more
particularly along a line of section between the Intercolonial Railway
and fort No. 2, from which the following results have been derived.

A “Tetragraptus zone ” is seenin a cutting on the Intercolonial Rail- ratercoloniat
way 1600 paces below the lower ferry or I. C. R. station. These over- 5%,’:;}1“,’:1%;““
lic a thin band of limestone conglomerate and arve in turn overlaid by "¢V
a heavy band of the same, the paste of which is highly siliceous and in
places almost a quartzite with scattered pebbles of limestone: a short
distance further west, these shales and conglomerates are underlaid by
heavy beds of hard Sillery-like sandstone and grit. The fossils in this
cutting are abundant and the zone is one of the lowest in the Lévis
series, Among the specics collected the following have been definitely
recognized :—
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Road from

Lévis to St.

Joseph.

Fossils.
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1. Dichograptus octobrachiatus, Hall.

2. « Richardsoni, «

3. Goniograptus Thureaui ? McCoy, or n. sp.

4, Tetragraptus serra, Brongt. (= T bryonoides, Hall.)
5. “ quadribrachiatus, Hall.

6. « approximatus, Nicholson,

1. “ fruticosus ?  Hall.

8. Clonograptus flexilis, Hall.

9. Phyllograptus typus, Hall.

10. Lingula Irene, Hall.

The beds of shale from which the above fossils were obtained occur
on the northern side of the most westerly synclinal in the Lévis rocks,
Passing southward along the line of railway about 700 yards, an offset of
eighty paces to the south-east, brings one to the steep pitch and curve in
the road from Lévis to St. Joseph. Here, in the cliff just to the right
of the main road, looking down the river, are highly fossiliferous black
and green slates which lie on the east side of the overturned synclinal
basin along the centre of which the road to St. Joseph extends. The
similarity of these beds to those just described will be evidenst from the
accompanying list of forms there obtained ; the zone may, for the sake
of reference, be styled the “ Didymograptus zone ” :—

1. Didymograptus bifidus, Hall,

2 « extensus, Hall.
3 ¢ Sfurcillatus, Hall.
4. ¢ pennatulus, Hall.
5. Tetragraptus Bigsbyi, Hall,

6 “  fruticosus, Hall.

7. “ serra, Brongt.

8. Phyllograptus typus, Hall.

9. Clonograptus, sp.

10. Dictyonema, n. sp. (allied to D. delicatulum Dn., preoccupied.)
11. Lingula Irene, Billings.

12. “  Quebecensis, Billings.
13. 2 Siphonotreta micula, McCoy.

On the continuation of this cliff, one hundred and fifty yards to the
west, the following were obtained :

1. Dendrograptus, sp.

2. Dictyograptus, cf.D. Homfray:.
3. Tetragraptus serra, Brongt.

4, Lingula, allied to L. Quebecensis.
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5. Linnarssonia, sp.
6. Lingula, sp.
7. Shumardia granulosa.

TFurther west, in front of Carriere & Laine’s foundry, a further
collection was made as follows :

1. Tetragraptus quadribrachiatus, Hall.

“ Bigsbyi, Hall.

“ serra, Brongt. (= T. bryonoides.)
Diplograptus dentatus, Brongt. (= D. pristiniformis, Hall.)
Dictyograptus, n. sp. '

“ irreqularis 2 Hall,

Dictyonema delicatuly ? Dn. sp. (Specles preoccupied 1881, Lap
worth.)
8. Nemagraptus capillaris.
9. Leptobolus ? n. sp.
10. Lingula, n. sp.
11. Orthis, sp.
12. Lingula Quebecensis, Billings.
13. “  Irene, Billings.
14. Shumardia granulosa, Billings.

R

Ascending the cliff near this point by a flight of steps, a band of red

Fovsxls from
cliff facing the
{foundry,
Lévis.

Fossils from

shales is seen near the brow of the hill. To thc east, on the summit of $its, Hall,

the cliff, above the other localities, thin bands of limestone
conglomerate occur and the crest of the first anticlinal passes through
this point. Continuing the section towards the front street in the city
of Lévis a series of greenish-grey shales, striped with black, is passed
over, which extends to the city hall. Here excavations have been
made in beds of shales associated with limestone conglomerate, many
of which are thickly studded with graptolites, among which were
determined :

—

Didymograptus extensus, Iall.

2. do pennatulus, Hall 2 (= D. Murchisoni, Carr.)
3. do bifidus, Hall.

4. Tetragraptus serra, Brongt. (=T. bryonoides. Hall.)

5. do Bigsbyi, Hall.

6. do Sruticosus, Hall.

7. do denticulatus, Hall.

8. Dichograptus octobrachiatus, Hall.

9. do (?) Richardsoni, Hall.

10. Phyllograptus typus, Hall.

11. Lingula Quebecensis, Billings.
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From the pebbles of the associated limestone conglomerates were ob-
tained Crinoidal columns, Orthis, sp. Salterella, sp. Illcenus, sp.

From the shales associated with the limestone conglomerates of the
middle fort were obtained :—

1. Phyllograptus typus, Hall. .

2. “ angustifolius, Hall.
and from the associated greyish and black shales,
Lingula Quebecensis, Billings.

The axis of the second anticlinal in this section is in the town of

Lévis about a fourth of a mile back from the edge of the cliff on the

gs:i;gggmf road up from above thlxe lower ffn-ry, the opposing fiips 'being clearly

anticlinals af  seen and the underlying red Sillery shales showing in the streets.
The axis of this should cross the road from the city hall to fort No.
2, near the Catholic church. Limestone conglomerates again occur
on this road, ten chains south-east from the main back road in Lévis
and rest on both sides upon the red slates; this marks presumably the
crest of the third anticlinal. The fourth occurs near the corner of the
road a short distance west of the fort No. 2, where hard gritty beds
with red and green shales are exposed overlaid on the eastern side by
the nusual Lévis black and striped grey shales and limestone conglo-
merates in thin bands, the synclinal structure of which, and their over-
lying position in regard to the red slates, can be well seen in the trench
along the east side of the embankment which connects the different
forts. Thence to the east of fort No. 2 the limestone conglomerates
and fossiliferous shales are well exposed in low ridges, the structure
of this portion to the St. Henry road being doubtless an overturned
synclinal, since on that road just beyond the toll gate the red shales and
sandstones of the Sillery again occur.

The general dip of most of the beds in this line of section is to the
south-east, and at first glance the series would appear to be a regularly
ascending one. At several points, however, the overturned position of
the beds is very evident and thus gives a key to what we believe to be

Lévis shales  the true structure as indicated above. That the limestone conglo-

and conglo- . merates and associated shales occur in synclinals is very clear from

the Sillery-  the gection exposed in the cutting in the Intercolonial Railway at St.
Joseph station where the northern end of a synclinal is cut directly
ACTO88.

Sir W The anticlinal structure of the greater part of this section is well

Logan’s section ghewn on the map of Lévis, published by Sir W. Logan in 1866, though
the overturned synclinal in the eastern portion is not there indicated,
the red shales being represented as coming in upon the Lévis con-
glomerates and fossiliferous shales in the upper portion of the group.
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The fossils above described, while apparently not very greatly differing

in their horizon, may be all regarded as pertaining to the Lévis form-

ation, the lowest division being that found just below the Victoria ghore below
hotel where the relationship to the red shales of the upper part of the 5% J°s°P™
Sillery is very close, On the shore below St. Joseph are several loca-

lities from which fossils were obtained, of which the lowest is very
similar to that near the Victoria hotel. This is on the west side of

the cove where the brook which crosses the I.C.R. at Harlaka Junc-

tion enters the St. Lawrence about one mile and a half north-east of

that place. Here the graptolites occur in a band of black and green

shales in places irony and interstratified with red and green shales of

the upper Sillery, and contain, besides the graptolites, Obolella pretiosa,

the same as found in the shales of Point Liévis and at Point a Pizeau.

These presumably represent the lowest zone of graptolites in the

Pointe Lévis section. The species determined are : — Fossils.

. Tetragraptus serra, Brongniart.
. Didymograptus extensus, Hall.
. Obolella, prob. O. pretiosa.

o Sp-

W e o =

On the shote, half a mile to the west, certain bands of black and
greyish dolomitic shales with green and brown slates are thickly
studded with graptolites, among which are:—

1. Phyllograptus angustifolius, Hall.

2. Tetragraptus serra, Brongniart.

3. “ approximatus, Nicholson.

4. “ Bigsbyi, Hall.

5 i quadribrachiatus, Hall.

6. “ Hicksi, Lapworth.

7. Didymograptus, allied to D. furcillatus, Lapworth.

Ir the cutting in the snowshed on the Intercolonial Railway, half Snow-shed
a mile west of Harlaka junction, a series of red, green, black and of Haginks:
brown shales occur, the red portion of which is evidently of upper 7 °Ho™
Sillery age, since they contain enclosed beds of Sillery sandstone a
short distance to the south-west. They also hold fossils, from which
a cursory examination revealed the presence of :(—

1. Lingula Quebecensis, Billings.
2.. Phyllograptus typus, Hall, with other forms.
3. Tetragraptus serra, Brongniart.
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The foregoing lists of fossils from various points will give a fair
idea of the fauna of the typical Lévis rocks. Other collections were
made from the interstratitied beds of conglomerates, but as these were
in all cases from' the limestone pebbles, and not from the matrix
their value in determining exact horizons from these rocks is doubt-
ful. It may, however, be said that while several of the former, more
especially of the trilobites, have a Cambrian aspect, many of the others
have a distinctly Cambro-Silurian character, and in some of the pebbles,
graptolites of the kind found in the lower zone from the Intercolonial
Railway cutting were obtained. The forms obtained from the pebbles
in the various bands of conglomerate will be enumerated in a subse-
quent page.

The red shales and Sillery sandstone series, which are now
held .to underlie the fossiliferous Lévis rocks just described, first
appear at the Victoria hotel, which point may be taken as forming
their most northerly limit along the south side of the St. Lawrence, in
the vicinity of Lévis at least, since tp the northward they are almost
entirely and directly overlaid by the Lévis shales and conglomerates;
but on the roads going south-cast toward St. Henry, of which there are
two, one straight out past fort No. 2, and the other following up *he
valley of the Iitchemin, the Sillery rocks are well displayed. For a
space of nearly four miles, ridges of sandstone and grit form prominent
features in the landscape, and break the otherwise monotonous charac-
ter of the flat country between Lévis and St. Henry. On the Etche-
min River these areas of sandstone first commence one mile below the
Intercolonial Railway bridge. To the west of Lévis the red shales
form conspicuous cliffs in the direction of Hadlow, near which place
the interstratified beds of sandstone come to the railway. Thence
toward Chaudiére junction, along the line of the Intercolonial, for-
merly the Grand Trunk, alternations of red, green and black shale, with
areas of sandstone, occur, to within one mile and a-half of that point,
or almost to the railway branch crossing to Breakey’s mill, All these
beds along the railway have a very regular dip to the south <C35° 60°.
Beyond this place the country is covered by clay to the junction,
where a small cutting in black and green shales shows the presence of
Obolella. Along the south side of the St. Lawrence the ridges of Sil-
lery sandstone continue to the mouth of the Chaudi¢re, having a
breadth southward on that stream of one and three-fourths of a mile, or
to the Grand Talls below the Grand Trunk Railway bridge. At the
falls, which are over heavy beds of ved and green shale, holding Obo-
lella pretiosa with thick, interstratified beds of grey sandstone, the
sirata dip S. < 4°, the sandstone and grit being largely developed
below this point to the mouth of the Chaudiére. To the west of
this river they continue along the south bank of the St. Lawrence for
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about three miles, when the exposures of grit and sandstone cease, the
shore above showing beds of red, green, black and grey shales. Along
this part of the river the diverse dips visible show this portion of the
Sillery formation to be thrown into a series of folds, equalling those
which are found in the the rocks at Lévis and below that place. On the
St. Lawrence section above the Chaudiére, after passing the onterops of west of the
sandstone, the red and green shale series extends to a point two miles Ghaudicre
above the wharf at St. Nicholas, where the fault from the north side of
the river brings them into contact with fossiliferous strata of Hudson
River age, the particulars of which have already been given. To the
south of the St. Lawrence, along the line of the Grand Trunk botween
the Chaudiére and the Becancour rivers, but few outerops of rocks are
visible. Where scen they consist of red, green and black shales, with
an occasional low ridge of hard Sillery sandstone, similar to what is Fpssils from
visible at the railway bridge on the Chaudiére, and where the inter- Railway Bridge
stratified beds of black and green shale contain abundance of Obolella
pretiosa, with Protospongia fenestrata, Lingula and two species of
Phyllograptus. This fauna may be classed as that of the upper Sillery.
On the west or Quebec side of the St. Lawrence a carefully paced
section was made along the shore from that city to the mouth of the
Jacques Cartier River. The part more particularly referring to this %s]efeléogggéo
group of rocks is that included between Wolfe's Cove, two miles above ’
the city, where the fanlt between the rocks of the citadel and those of
the Sillery formation reaches the shore, and a point one mile and three-
quarters above the mouth of Cape Rouge River, where the fault
Lbetween these rocks and the Hudson River formation comes to the
river from the vicinity of Ste. Foye. In this section, which apparently
comprises all the members of the Quebec group visible on the north
side of the river, no trace of the Lévis fossiliferous shales and con-
glomerates is seen. The section is presumably an ascending one from
the contact fault above Cape Rouge to the extremity of Point &
Pizeau, though several local faults in the upper Sillery portion have
complicated the structure somewhat.
The lowest rocks seen in this section, according to this view, are Characters of
. . . . ., therocks near
hard quartzose sandstones, calcareous in the joints, and associated with Cape Rouge.
black, grey and green shales and occasional thin bands of limestone,
and holding a band of limestone conglomerate four feet thick, which
is made up of small pebbles of hard grey limestoneand white qrartz,
in a very hard, greyish, siliceous paste, the whole differing greatly
in aspect from the conglomerates of Lévis. The quartzites form a
ridge or hill, over which theroad up the river from Cape Rouge passes,
and along which the beds are well exposed. They dip south-easterly
< 50°80°. Occasionally pebbles of greyish limestone are scattered
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Cape Rouge  through the quartzite. These rocks extend along the shore toward
village. Cape Rouge for nearly a mile, beds of green, grey and black shale
predominating in their upper part, many of which are covered with
fucoids, and approaching the mouth of Cape Rouge River a few beds of
dark-red shale are seen. Along the road going up the steep hill above
the village the black, green and grey shales are well scen in the cut-
tings, but, though closely examined, no graptolites or other fossils
were found. Following the shore northward, these shales clearly
underlio the dark-red and green shales of the headland from which this
locality takes its name, and they shew, a short distance further east,
interstratified beds of Sillery sandstone, in which the Sillery quarries
ave situated. Thence these alternations of red and green shales and sand-
stones extend almost to Pointe & Pizeau, the sandstones terminating
about half a mile west of the road leading to the Sillery church at this
Point & Pizeau, P18¢€. The lenticular and often local character of the sandstones already
noticed is well seen in this section. From Point 4 Pizeauto Wolfe’s Cove
no sandstones show, the rocks being red, grecn and black shales. From
these, in the cliff in front of Sillery church, Obolella pretiosa was
obtained, the rocks being precisely likc those at the Grand Trunk
Railroad bridge over the Chaudiére. The strata along this part of the
section are thrown into several folds, and faults, generally local and
probably of small extent, are visible at several points. The areas of
. sandstone in rear of Sillery are in no case of any great thickness, that
in which the quarry is located being probably as thick as any ; its sur-
face breadth on the road to the west is 320 paces, with an
estimated vertical thickness of about 250 feet, in which, however,
several partings of shale occur. The contact of these red and green
Fault at shales of the Sillery series with the black bituminous shales and
Wolfe's Cove: - gark-brown bituminous limestones of the citadel series is well seen
fifty paces north of the forks of the road leading up the hill from the
" head of Wolfe's Cove, a deep gully marking its probable course, and the
fault extends thence through the grounds of Spencer Wood in a direct
line to the forks of the road east of Ste. Foye, whence it changes its
course and passes to the north of that village, 100 yards from the main
road, changing again a short distance west, and extending thence to
the St. Lawrence above Cape Rouge, as already indicated. By the fault
north of Ste. Foye the grey shales and sandstones of the Hudson River
series are brought into contact with the red and green shales of the
Sillery.
Rocks of In the report of 1863 the shales, limestones and conglomerates of the
Quebeo City.  (vitadel and city of Qucbec were supposed to belong to the upper part of
the Lévis formation, and to underlie very closely the red shales of the Sil-
lery, though their true position was even thenregarded as very doubtful.
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The subsequent study of these rocks by Dr. Selwyn brought some new gecent coltec-
facts to light, from which, both on stratigraphical grounds and from Sghehae
the evidence of fossils collected at several points in the city, it was
decided that the position of these rocks was much newer and altogether
above the Lévis and Sillery strata. Additional large collections of
fossils from various points in thecity were made during the past season
by Messrs. Ami and Giroux, the result of the examination of which,
and some points in rogard to the structure, will be given further on.
From Wolfe’s Cove the red and green shales of the Sillery cross the fbsence of trus

évis rocks on
St. Lawrence and appear on the east sido at Point Lévis, where their lslgrbh gide of

st . Lawrence
distribution has already been given, and none of the graptolitic shales River.
or conglomerates of the Lévis serics have been recognized on the north
side of the river, these being confined in this area to the town of Lévis
itself, where they rest on the red and green shales, as described, whence
they extend to St. Joseph andalong the shore for about two miles be-
low, as indicated by the fossils enumerated on page 58x. Thence crossing
the south channel of the St. Lawrence, they constitute a limited area
in the extreme south-west end of the Island of Orleans, the southern
margin of which is seen to be terminated by a well-defined fault
between the limestone conglomerates, with their associated fossiliferous
shales, and the red and green slates, near the foot of the stairs leading up
from the head of the small cove east of the hotel. ~ On the north side
of the island these Liévis rocks are terminated by the great fault which
brings up the black bituminous shales and limestones, which have been
formerly described as of Utica or Hudson River age, and which are the
undoubted extension of tho rocks of the city of Quebec. Irom these Istand of

X . Orl th-
Lévis rocks at the end of the island the following fossils have been wost ond

obtained :—

. Clonograptus rigidus, Hall.
. ? Dichograptus octobrachiatus, Hall.
. Dichograptus ? Richardsoni, Hall.
. Ptilograptus plumosus, Hall.
? Tetragraptus serra, Brongniart.
Dawsonia, sp. indt.
« acuminata, Nicholson,
. Acrotreta, sp. nov.
. (?) Turrilepas, sp., fragments, with the surface marked by con.
centrically arranged lines of growth.

© 00T 3O W

On the south side of the ledges on which this hotel is built Mr. T. C.
Weston obtained Loganograptus.

Leaving for the present the development of these rocks as seen along
the shores of the St. Lawrence and the several islands which lie in the
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channel below Quebec, we will examine the structure of the group as
displayed in the sections along the Fitchemin and Chaudiére rivers.

On the first of these streams the rocks of the Sillery, more particu-
larly the sandstones and associated shales, have already been referred
to as extending upward to within one mile of the railway bridge on

Bicheraln, the Intercolonial Railway. Above the last exposure of the Sillery sand-
stone formation the red, green and black shales extend for fifty chains,
beyond which, to the bridge, grey, green and black shales, probably
representing a slightly lower series, occur. The great falls of the
Etchemin occur ten chains below the bridge, and the green and black
shales here have yielded to Mr. Weston Obolella pretiosa, a form similar
to that from the Sillery of Point & Pizeau. Above the bridge the green,
black and grey shales extend to a small brook about two and a fourth
miles below St. Henry village, the dips all along being south 20°-50°.
At this brook the red and green shales again come in on the south side
of the anticlinal and extend up to the village, in which space several
foldings are seen, but the general character of the red, green and black
shales is maintained throughout. Above St. Henry the river flows for
several miles through intervales, and exposures are rare both on
the stream and on the road between St. Henry and St. Anselme. Just
above the village the stream makes a great bend of nearly two miles to

Fossils from  the south-west, and then resumes its regular course. Three-fourths of

Honry and St 2 mile above the upper part of the bend, black and grecn and grey
shales, with hard bands, occur, with a bed of limestone conglomerate, in
which Mr. Weston, in 1877, obtained from the pebbles:

1. Leptwna sericea, Sowerby.
2. Orthis platys, Billings.
3. Camerella varians, Billings.

The associated shales form a peculiar band, which is repeated three
times on this river in the next three miles, the intervening space boing
occupied by red and green shales of the Siliery formation. Irom the
black shales near a grist mill close by the upper exposure, which is
a half-mile above the great gorge of the upper fall, the following
graptolitic forms weie obtained :—

1. Dicranograptus. cf. D. clingani, Carr.

2. Climacograptus bicornis 2 Hall,

3. Diplograptus cf. D. mucronatus, Hall. »

4. “ sp. indt.; Polypary with closely arranged thecz,

5. Dicellograptus sextans, Hall.

6 i Moffatensis, Carruthers, var. divaricatus, Hall.

f ¢ sp. indt. ; same form as found in similar rocks from
Crane Island.
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At this point sharp faultings are seen on both sides of the exposure pauits.
of black shales, and thence upward the stream shows a succession of
red and green shales for several miles above St. Anselme. Toward Ste.
Claire beds of grey, green and black shales occur, with bands of hard
quartzite of considerable extent, which latter will be described later.
The occurrence of these black fossiliferous strata on this river is
peculiar. At no other point south of the St. Liawrence have they been Similar rocks
observed, but on the north side of Crane Island, about one mile above Crane Island,
the church, and again on the south side, one mile east of the wharf,
precisely similar shules are found containing similar forms. From the
north side of the island a small collection yielded :

1. Dicranograptus ¢f. D. Nicholsoni, Hopkinson.

2. Dicellograptus sextans, Hall.

3. Dicellograptus Mofjatensis, Carruthers, var. diwaricatus, Hall.
4. Dicellograptus, sp. indt.

A peculiar feature accompanying these black shales is the presence
of heavy beds of blackish, very hard, cherty shale, precisely similar to
that seen at Griffin Cove, Gagnon’s beach and the Marsouin. The
presence of D. sextans at all these places shows the horizon of the
Etchemin shales to be not far removed from the rocks of the localities
mentioned, and their position at this place is doubtless that of a Cherty beds.
repeated synclinal upon the red and green Sillery shales, complicated
somewhat by faulting. '

From the red and green shales underlying the black shales just
described, Mr. Weston, in 1877, collected Obolella pretiosa, fragments of
a Tetragraptus allied to T. Headi, Hall, and the funicle of a Clonograp-
tus allied to C. rigidus or C. flexilis.

The sections on the Chaudiére River above the Grand Trunk Rail-Sillery shales
way bridge present, for the most part, rocks of the upper Sillery a_'ud ostls
horizon. Near St. Lambert green sandstones, interstratified with the
usual red and green shales, occur, in which Mr. Weston has found an
Obolella lilze the form at the bridge below. Above St. Lambert black chaudiere,
and green shales, like those on the upper part of the Island of Orleans, River section-
near Patrick’s Hole, contain graptolites, with fragments of Obolella or
Lingula. Between this and St. Bernard beds of limestone conglomerate,
with green and black shales, the pebbles of which contain fragments
of Orthis-like shells and Crinoid stems, are found, the associated shales
containing Phyllograptus Anna and P. angustifolius. These indicate a pro-
bable synclinal of Lévis rocks at this place, while the underlying Sil-
lery formation is affected by a series of foldings such as are seen to the
east on the Ktchemin.
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The relative positions of the Sillery and Lévis are well observed in
the sections between Liyster and Somerset, on the west, and the Craig
road, which passes through Leeds. On the line of the Grand Trunk,
between Liyster and Stanfold, the red and green shales and hard sand-
stones of the Sillery are well exposed atintervals. To the westward of
Lyster they show down the Becancou: River to the fault, between this
formation and the Hudson River rocks, about ten miles from the mouth
of the stream. Along the railway these rocks form the western side
of a synclinal basin, the eastern edge of which appears at Inverness
and St. Sophie. On the road cast of Liyster to Ste. Agathe the charac-
teristic red and green-striped shales are seen atintervals to the road lead-
ingnorth between ranges xii and xiii Nelson. Blocksof trap arescattered
along this road. outcrops of which occur in places on range xi. The
dip of these red slates is south-easterly. One milesouth of Ste. Agathe
Corner ledges of bluish-grey dolomitic slates and limestone conglom-
erates dip S. 10% E. <C 50°, the pebbles containing traces of fossils,
which, however, were not determined, but the rocks look like those of
L¢vis, and these undoubtedly overlie the red slates of the Sillery. On
the road leading south-cast from Ste. Agathe to the Craig road these
bluish-grey slates, which strongly resemble those of Brompton Falls,
below Sherbrooke (see Report 1886), extend for quite three miles, in
which probably several low undulations occur, to a well-defined syn-
clinal, the dips being E. and N. 60° W. These slates are like those
associated with the limestones of the Arthabaska area, and a short dis-
tance east of the synclinal they rest upon limestone conglomerates and
grits, with hard bluish-grey slates like those near Ste. Agathe. Further
to the north-east these rocks extend towards St. Patrick, and reach the
road to Ste. Maric about four miles north-east of St. Sylvester. In
some of their undulations these doubtless connect with the fossiliferous
strata and limestone conglomerates of St. Bernard, already described.
In the vicinity of St. Patrick they rest to the east upon the red and
green slates and sandstones of the Sillery.
 In St. David 2 mixture of limestone conglomerates and dolomitic
shales of various colors, red, green, grey, ete., occurs, in which very
diversified dips are seen, indicating abrupt folds or faults. These pro-
bably indicate the synclinal at this place, and they also rest upon the
red slates of the Sillery to the west. On the road from Leceds village
to Inverness the eastern limit of the synclinal is bounded by red and
green Sillery shales and bard sandstones, one mile and a-half east of
(lenloyd Mill, where these rocks dip W. < 30°. In the fields a short
distance west of this, ledges of limestone conglomerates, presumably the
extenrion of those seen on the road from Ste. Agathe to Craig road,
occur. At the mills on the River Becancour the rocks are greyish and
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bluish-grey-striped massive slates, like those of the Brompton Tfalls on glenloyd mil.
the St. Francis River, which thence cxtend south-westerly to Inver-

ness Corner, whero beds of limestone conglomerate also occur, with a

north-west dip, and resting on hard green and black slates, which are

now regarded as constituting a portion of the Cambrian system, the

red and green shales being apparently overlapped by the black slates

and conglomerate series.

In the vicinity of Somerset, and between that place and Ste. Sophie, §omersct and
a tract of tolerably flat country extends, with a breadth of sev-
eral miles. In this area beds of the graphitic limestone and black
shales occur, similar to those described as oceupying the basins of
Arthabaska and Danville. These can be traced to the north-east in
rear of Ste. Julie, but there they apparently terminate. They overlie a
geries of blackish-grey slates, which are like those described as occur-
ring in the Wotton area of the last report, ard which in turn rest upou/
the red shales and sandstones along the east side of the Grand Trunlk
Railway east of Stanfold.

To the east of Somerset, in the direction of Ste. Sophie, these darlk
limestones rest, upon a series of highly altered schists and schistose
quartziferous shales, which coustitute a high ridge extending towards
St. Norbert, and thence form the high belt of hills toward Halifax. In
this direction also the red slate series is wanting, and the limestones
are in apparent contact with what we have called the Pre-Cambrian
series.

From the evidence obtained from so many widely scattered localities, Tower position
the position of the red slates and sandstones of the Sillery beneath the °f the Sillers:
fossiliferous beds of the Lévis, both upon the mainland and on the upper
end of the Island of Orleans, can be assumed with considerable certainty,
both on stratigraphical and on paleontological grounds, for,while numer-
ous faunlts are found, some of which are of great extent, and great
overturning of the strata, the overlying position of the Lévis is so
often seen in places where their relative positions can scarvcely be
reversed, that the conclusions above stated are, it is believed, no longer
a matter of doubt.

Before we take up the consideration of the south side of the St. Law- Ascending
rence below Quebec and the scveral islands in the channel, a briefite ot o

stratn of the

statement of the stratigraphy as now held may be given for the better (apocions

comprehension of the structure of the St. Lawrence section. © romfCape
Beginning, then, with what we regard as the lowest members of the““d
group, viz., the beds near the central fault above Cape Rouge, we have
in a:cendmg order :
1. Black, green and grey shales, with hard and heavy bands of grey-

ish, sometimes yellowish-white quartzosc sandstone, which are thickest
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in the lower portion, and with occasional thin bands of limestone con-
glomerate, the pebbles being generally small and the paste highly
quartzose. The quartzites have occasional scattered pebbles of greyish
limestone.

2. Greenish, greyish and blackish, with occasionally dark-reddish or
purplish-tinted shales, with bands of hard greyish sandstone, generally
fine-grained, and in thickness from one inch to a foot, the massive
quartzites being absent and many of the greenish layers being covered
with fucoidal markings, well seen on the shore above Cape Rouge and
in the cutting along the road above that village.

3. Bugh’o—x ed shales, often with thin greenish or greyish bands
which in places are calcareous. The rocks on a smoothed surface,
have a striped red and green aspect; in the upper part occasional
beds of a foot or more of hard green-grey sandstone occur,

4. Red, greenish-grey and black shales, with interstratified masses,
often lenticular, of greenish and greyish Sillery sandstone, ranging in
thickness from two feet upward, in which the Sillery quarries are
located. This is the typical Sillery sandstone, which ranges from a
fine-grained homogeneous rock to a fine quartz conglomerate, much of
the rock being characterized by the presence of small flaky pieces of
shale and scattered small pebbles or large grains of clear quartz, the
bands of sandstone being separated by partings of various colored
shale. The local and lenticular character of the sandstone is well seen
in the Sillery section, some of the heaviest beds inland thinning out
before reaching the shore in either direction. In the upper part, at
Sillery church, Obolella pretiosa oceurs, from which point an anticlinal
crosses the river to Point Lévis, and appears in the cliffs at the Victoria
Hotel, whore the same Obolella is found.

5. The Lévis shales and conglomerates of Lévis city and the shore
and cliff below South Quebec and St. Joseph and the west end of
Orleans Island, the synclinal disposition of which has already been
described.

6. The black and greyish-striped or banded shales, overlaid or asso-
ciated with the black and graphitic shales and limestones of the
Arthabaska and Somerset synclinal, which latter do not appear in the
Point Lévis and Quebec sections.

7. The black or brownish bituminous shales and limestones of the
city of Quebec and north-west side of the Island of Orleans of Trenton-
Utica age.

The soulh shore of the St. Lawrence below Lévis displays, for sev-
eral miles, strata abounding at certain points with graptolites, the
principal forms of which have already been enumerated. Thirty
chains below the lowest fossil locality, or three miles below the ferry
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wharf at St. Joseph, a well-defined fault is seen, the strata in the
intermediate space being thrown into several sharp folds.  This ghore above
fault brings up a series of limestone conglomerates and shales, which P>
in aspect resemble the rocks of divisions 1 and 2 of the Cape
Rouge section. The conglomerates here occur in thin bands, of which
the first has a thickness of fifteen feet in the cliff, thinning into three
feet on the beach. Band 2, separated from this by thirty-three feet of
greenish and greyish shale, is eleven feet thick, and is made up of large
and small pebbles of siliceous dolomite and grey limestone, in a hard
siliceous paste. Band 3 has nearly all its pebbles of dark-grey lime-
stone, with calcite and thin pieces of shale, with a thickness of ten
feet, and is flanked on the south-east side by grey sandy and quartzose
flags and green-grey shales. The series dips S. 65° E. <T55°. The pebbles
of the conglomerate yielded fragments of trilobites, which have been
oxamined by Mr. Ami and found to be portions of Olenellus Thompsoni
with Olenoides ov Microdiscus. The hard quartzose sandstone on the east
flank contains also scattered pebbles of greyish limestone.

The fault at this place apparently marks the eastern limit of the Lastern limit _

. .. . A of the Lévis on

fossiliferous or graptolitic shales of the Lévis formation, and no beds of theshore. = -
Lévis aspect appear cast of this point, as far as our observations
extended during the past season. Between this and Beaumont green
and grey slates, with thin, hard bands of quartzite, and occasionally
thin, grey limestones and fine limestone conglomerates occur, which
represent the rocks of division 2. From certain hard, sandy beds, one
mile east of the conglomerates, numerous graptolitic forms were
obtained, most of which were, however, fragmentary and difficult to
determine. They are, however, similar to others found near St. Michel
with Obolella pretiosa, and may, therefore, be assigned generally to the
fauna of the Sillery.

In this space the strata are most intricately folded; the green hard Beaumont.
slates and sandstones constituting the lower part and showing at times
in the anticlinals, while in the synclinals the red and green striped
shales come in.. A mile and a-half west of Beaumont Brook, ten
anticlinals can be seen in the space of fiftecn chains, the rock being
the hard greenish-grey shales and hard quartzite beds of division 2.
The apparent plasticity of the rocks at the time of their folding
is here remarkably displayed, since the beds curve in sharp bends
without the smallest indication of erushing or cracking, the hard sand-
stones apparently being precisely the same on the concave side of the
arches as in the convex. Many of the green shales associated with
the red along this part of the coast are thickly marked with beautiful
impressions of fucoids. The beds of the Sillery sandstone do nov
appear, though heavy beds of hard grey quartzite show at intervals,

5

Tossils.
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but these ave apparently the equivalents of the lower part of division 1
of the Cape Rouge section. Frequent faults occur, and below Beau-
mont Brook these are repeated every few chaing, their position being
in many cases marked by a jog in the coast line, which follows the
line of the fault, and a similar series of greén, grey and red shales is
repeated several times.

But little variety occurs in the character of the rocks between Beau-
mont and St. Michel de Bellechasse. Repetitions of green, grey and
black shales, with hard quavtzites and occasional thin bands of Jime-
stone conglomerate form the anticlinalg, and red and green shales with
thin hard bands of calcareous sandstone, and reddish limestone, at times
dolomitic, shew in the upper part. These rocks strike from north to
north-east across the south channel of the St. Lawrence, and reach the
south side of the Island of Orleans, between St. Laurent and its east end,
called Traverse Point, the strata of that section being identical with
those of the shore just described. One mile east of the wharf at St.
Michel, green, grey and black shales and thin hard sandstones, overlaid
by reddish shales, contain fossils, among which were recognized :

? Dichograptus ramulus, 1lall.

Dendrograptus, sp.

Dawsonia, sp.

Obolella desiderata ? Billings, or aclosely ullied species.
Obolella pretioso, Billings. '

Acrotreta, sp.

Lo o

o Yk

Half a mile further east, in a band of black shale, Dictyonema, cf., D.
delicatulum, Dn. (preoccupied), and a species of Bryograptus, are found.

From this to the extremity of the point, two miles below the wharf
at St. Michel, the usnal series of black, green and red shales occupy the
shore. At the point a well defined anticlinal brings up the black,
green and grey shales of division 2. These extend across the strike
to the mouth of the Boyer River, near which another crushed anti-
clinal in similar rocks is seen. Thence to Vallier Point, which is the
west extremity of Bellechasse Bay, the rocks of division 2 are continu-
ously exposed, being overlaid to the south along the road, beyond St.
Vallier Church, by the red shales and sandstones of the Sillery. Twenty
chains south of Vallier Point these older rocks are overlaid by the ved
ghales on the shore of the west side of the Bay, whence they extend
to Berthier Village. East of Berthier to St. Thomas the shore is
entirely occupied by the red and green shales, and grey or occasionally
brown sandstones of the true Sillery of division 4. They strike along
the shore, which keeps nearly along the crest of an anticlinal for
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several miles. In the Village of St. Thomas these shales have yielded

Obolella pretivsa and sponge spicules. Thence to I'Islet the same rocks St; Mhomas to

are continuously exposed, the headland of Cape St. Ignace being
composed of the Sillery grits. Near Ii'Islet, in the green shales asso-
ciated with the red, Obolellﬂ. pretioss and an allied form probably
O. desiderata, were found at several points, the rocks in the inter-
mediate space being thrown into a series of anticlinals with south or
north dips at angles of 60° to 85°

East of I'Islet the red and green shales present heavy ledges which LiTlet to St.

form prominent ridges along the shore for some distance, and extend to
the Trois Saumons River. At the L'Islet wharf the associated sand-
stones contain an interstratified bed of fine limestone conglomerate four
to ten feet thiclk,with small pebbles of limestone and quartz,which shades
off into grit.  Along this part of the coast the strike follows the shore
line, the dip being S. 30° E. < 60°-80°. Between Trois Saumons and
the brook one mile to the east, the green and black shales with thin
hard bands occupy the shore, an anticlinal occurring midway, and

thence east to near the wharf at St. Jean Port Joli the ordinary red

and green shales of division 3 are scen. Slightly lower beds occur at
the wharf at St. Jean, with thin beds of hard grey limestone; but 150
paces cast red and green shales again comein and extend to within five

miles of the church of St. Roch des Aulnets. At this place a series of Fossils.

anticlinals show on the several points bringing up the lower beds of
division 2, with bands of greyish limestone holding vemains of
small trilobites, among which an Agnostus was recognized. These
arc associated with black and green shales, and they are repeated
at intervals for one mile and a-half along the shore, when a fault
and sharp anticlinal again bring into view the red and green shales
which extend thence to St. Roch.

In these red and green shales Obolella pretiosa also OCCUIS, and ¢ Rt Boeh fo

near St. Roch the beds of hard Sillery sandstones have associated
beds of limestone conglomerate, which now begin to constitute an
important feature in the Sillery rocks of this area. In no part of the
shore have we found any rocks which, from their lithological character
or their contained fossils, should be assigned to a lower horizon
than the lower Sillery. Irom this to River du Loup the shore pre-
sents the same general aspect, oxcept that the quartzites which have
2 considerable development to the south of St. Michel and St. Thomas
come to the shore above St. Roch, owing to a sudden change in the
strike northward towards the St. Lawrence at this place. This north-
ward change of strike extends from a point four miles west of St.
Roch to the St. Roch Post Office and Brook, which is two miles
east of the church. Beyond this the sirike rapidly assumes a more

iver du Loup
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easterly direction, which continues along the shore. By this deflection
the heavy beds of quartzite, with the associated red and green shales
which form the prominent ridges to the south from St. Gervais te
T'Islet are brought to the coast, and thence extend to and beyond
River du Loup. In all this stretch of coast from St. Michel to River
du Loup no fossils other than Obolella and sponge spicules have
been found, with the exception of a small collection of bivalve shells
and fragments of trilobites near Notre Dame du Portage, and some in-
distinct graptolites associated with Obolella, at the crossing of the
Ruisseau de I’Eglise, on the Intercolonial, and three miles east of
St. Paschal station, among which were Climacograptus, sp., Diplo-
graptus, sp., Nemagraptus, sp. indt., Didymograptus, (?) sp.

In the collection from Notre Dame du Portage the following genera
were recognized :—

1. Obscure graptolite, with a long stipe.

2. Lingula, sp. nov. (?), (asmall narrow shell, with brown test and
lamellar lines of growth.)

3. Qbolella, like a young specimen of O. pretiosa.

4. Orthis, sp.

5. Strophomenoid shell.

6. Fragments of a pteropod-like organism.

7. Beyrichia, sp. (With prominent crescentic sulcus and eccentric:

lobe.)

The relations of the areas of quartzose sandstones, and red and green
shales of this interior belt to the typical Sillery of the coast section,
may now be considered ; and this is an important point, since in the
Report, 1869, as already pointed out, these rocks were in part regarded
as of Potsdam age, on the evidence of Salterella in the pebbles of the
associated conglomerates and supposed markings of Scolithus. South of
Lévis, the ridges of Sillery sandstones, which are often of considerable
extent, occur as lenticular areas, and extend on the St. Ienry road for
about three miles. To the south of this, along the Etchemin, the sand-
stones do not apppear till we reach the vicinity of Ste. Claire; the
intervening space being occupied by the series of red, green and black
shales, already described. Kastward to St. Charles junction, the rocks
described on the coast section about Beaumont, shales of various colors
are found, but a couple of miles east of St. Charles, ridges of the Sillery
sandstone rise from the flat country to the south of the railway.
Between St. Charles and St. Gervais red shales occur, which, along the
course of the Boyer River, extend to St. Henry. A low ridge of
the Sillery is seen near the road to St. (rervais, about two miles
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south of St. Charles. At St. Gervais a very considerable de-
-development of this highly quartzose sandstone begins, the composi-
tion of which, except for its rather more siliceous aspect, is precisely g Gervais tc
like the rock of the Sillery quarries, small pebbles and grains of
«qquartz, and pieces of greyish or black shales, often of considerable size,
being found. Aswith the typical Sillery of theshore, thehard quartzites -
are interstratified with red, green and black shales.. South of St.
Gervais, towards St. Anselme, these rocks terminate about three-eighths
-of a mile from the corner, beyond which the red and green shales con-
tinue to St. Anselme. About onc mile north of the road between St.
Anselme and St. Henry, and a short distance west of St. Anselme, a
heavy boss of trap cuts throngh the shales, with which are associated at
this place beds of sandstone and grit of Sillery aspect. Along the road
leading south-west from St. Gervais, Mr. Weston obtained the usual
Sillery fossil, Obolella pretiosa, from the green and red shales. Between
St. Gervais and St. Raphael, the quartzite forms conspicuous white gt. geryais to
weathering ridges, their interstratification with the red, black and St Terhact
green shales being well seen at the brook and mill, one mile ard a half
porth-east of the former place. Here, Mr. Weston also obtained
Obolella pretiosa, a Linguloid shell, crinoidal fragments and a Butho-
trephis. The same Obolella was obtained from interstratified shales
in quartzite at River du Sud, beyond St. Raphael, also near St. [Francois
<church, at St. Thomas and at Berthier, the specimens being in all cases
precisely similar to those found at the railway bridge on the Chaudiére.

Between St. Thomas and I'Islet the ridges of quartzite and shales
form a range of hills, just to the south of the back concession road, about
twomiles and a-half from the Intercolonial railway. About St. Aubert st, Aubert.
these quartzose rocks vary much in character, at times being hard and
siliceous, at others resembling the typical Sillery rock. Considerable
arcas of limestone conglomerate are associated with them near this
point, as well as in the ridges three miles south of St. Thomas. They
first show along the shore road in conspicuous beds on the road between
St. Jean Port Joli and St. Roch, about threc miles below the former
place, where they are clearly an interstratified portion of the red and
green shale and sandstone series of the Sillery formation. The con-
glomerates are composed of pebbles of quartz, greyish limestone and
sandstone, cemented by a gritty and highly quartzose or sandy paste.
‘On the Elgin road, which goes south about four miles below St. Jean,
hard quartzose sandstone, with limestone conglomerate and red and
green shales, occur at intervals to the railway. South of this, exposures
of sandstones are also scen, but at the corner of the back road leading
across to St.. Aubert, great ledges and ridges of this quartzose sand-
stone come in. This rock, while weathering white, is, on fresh

Elgin Road.
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fracture, a brownish grey,-in which respect it resembles the bands of
Sillery sandstone on the Island of Orleans, below St. Jean. The asso-
ciated conglomerates are made up of large and small pebbles of greyish
and sometimes brownish sandy limestone, sandstone and quartz and
the mass of the sandstone contains bits of shale and pebbles of quartz,
like the typical rock of Sillery ; the associated black and green shales
west of St. Aubert contain Obolella pretiosa also.
Change in Near St. Aubert these rocks change their strike and run towards,
strike. the coast, reaching it above St. Rochs, as already described.  Further
cast a repetition of these show in similar conspicuous ridges and
rounded hills, which rise abruptly from the flat plain along the line of
the Intercolonial between St. Roch and Ste. Anne de la Pocatidre. In
many places the ridges of quartzose sandstone west of and in the
Bosatiore 11 vicinity of Ste. Annc have interstratified beds of limestone conglom-
erate, like that near St. Aubert. These ridges of conglomerate and
quartzite west of Ste. Anne have an anticlinal structure, the opposing
dips to the north and south being well seen on the road half a mile
west of the church. The anticlinal in the underlying red and green
Sillery shales is also scen just on the rise of the hill south of the
church, and again one mile east of the villuge. That these beds of
shale, quartzite and conglomerate are of the horizon of the Sillery fur-
ther west is seen in the presenco of O. pretiosa, as well as in the gen-
eral character of the strata. In the conglomerates, many of the pebbles
are derived from some Jower band of limestone conglomerate. The
same peculiarity was observed in the rocks of the Brandy Tots, lying in
the St. Lawrence off River du Loup, where precisely similar beds occur
as at Ste. Anne. The same character of sediments occupy the country
about Xamouraska and the back country, showing along the several
roads running southward towards the boundary. These have already
been described fully in the report of Mr. Richardson, 1869, On the
road from River du Loup to Lake Temiscouata they occupy ihe sec-
River du Loup tion between the St. Lawrence and nearly to the crest of the ridge at
f:%ul'qatlie omis- St. Honoré, midway to the lake, alternations of red, green and black
shales, with great areas of whitish weathering quartzose sundstone,
being visible at intervals; but at St. lonoré, the underlying black,
wrinkled slates of the Cambrian anticlinal com'e into view, and extend
southward to the vicinity of St. Lionis de Ha IIa. This country has
been worked out by Messrs. Bailey and McInnes.
Orleans Island  The islands which lie in the channel of the river below Quebee form
to GraneIsand o }ain nearly forty miles in length, extending from Orleans Island
to the Isle of Cranes, which is opposite to St. Thomas and L'Islet. Of
thesc Orleans Island is the largest, having alength of twenty miles from
the South-West Point to Point Traverse, and a breadth in its widest

.
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part of about five miles. Along its shores, throe rock formations are Orleans Island,
recognized, viz., that on the north side, hitherto regarded as of Utica thiree forma:
or Hudson River age; that on the south-west end, known as the Lévis;

and that of the south, and, in fact, comprising nearly the whole of the
island, which we regard as the Sillery, and probably, in great part, its
lower portion. The rocks of the Levis formation of the south-west

end, with their contained fossils, have already been described on p. 59 K

The rocks of the south shore to Traverse Point are identical in
character with those of the shore from above Beaumont to St.
Michel, being, in fact, the cxtension of those across the river chan-

nel to the island. Like those of the mainland, they also contain
Obolella pretiosa, with fragments of graptolites, at several points,

but no traces of the Lévis rocks proper are seen below the fault
which cuts off' this formation east of the Island Hotel. The Sillery
sandstones are but slightly developed. On the line of section between

St. Jean and St. Famille, and at the eastern half of the island,

the general structure is scen to be that of a double anticlinal,
affected by various minor folds, along which, at two points, hard
Sillery sandstones come to view. On the north-east end of the island,
heavy beds of coarse, green, sandy shales, passing at times into a shaly
sandstone, occur along the road between St. Ifamille and St. Frangois.
These are associated with red and green shales along the shore, in
which respect they ave like the Sillery, and at the east end of the
island include a band of Jimestone conglomerate twenty feet thick,
which in aspect is like that described from St. Aubert and St. Anne de

Ia Pocatiére. [t is probable, therefore, that the great hulk of the sedi-
ments on this island is the true equivalent of the Sillery formation.

The rocks of the north side which are separated from those just
described by a well-defined fault of considerable extent, are divisible

into two portions.  Of these the lower series, stratigraphically, is the
black bituminous shale and brown limestone of the extreme norvth-west

end, called False or West Point. The rocks extend alony the road w, . side of
towards St. Pierre for seventy chains, where their contact with the Island.
green and grey shales of the Lévis formation takes place. At a small
brool about half a mile further east, the limit of the black bituminouns
shales is seen, a fault separating them from the grey and green-grey
shales. Below this point, greyish and greenish shales and sandstones

of Hudson River age occupy the shore, and show along the road down g acon River
the north side of the island for several miles above Ste. IFamille, rocks:
They are also seen on the road traversing the island to St. Jean for
nearly three-fourths of a mile south of Ste. Famille Corner, the ex-
posures not being continuous, but below Ste. Famille they are readily

seen for one mile and three-fourths to the sharp bend in the road
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to the southward and a small brook, where they are brought into
contact with the red and green shales of the Sillery by a fault. This
fault is well seen on the shore two miles east of Ste. Famille, the
rocks of Hudson River age being greyish sandstones and shales, with
beds of greyish limestone, which are much crushed along the line of
contact. Graptolites of Iludson River type occur in the shales at this
place. '

Concerning the age of the greyish beds of this section there can be
but little doubt. They are identical in character with those from the
opposite or north side of the St. Lawrence, as well as those of Ste. Croix,
above Quebec, which contain typical Hudson River forms. But the
Utica age of the blackish shales and limestones is still somewhat uncer-
tain. TLarge collections of fossils were made from these strata during
the past season, which show them to be of the same horizon as the
rocks of the Citadel Hill, Quebec, as well as those of the north side
of the Gaspé Peninsula, of the Marsouin River, Griffin Cove, and
Gagnon’s Beach. .

The black shales and limestones below the village of St. Pierre,
which should underlie the Hudson River strata, are not visible along
the north side of the Island, owing probably to the great stretch of
mud flats in this direction; but they should occupy a portion of the
North Channel, and be brought into place by a fold or anticlinal in this
direction, which repcats the Iudson River beds of the north side.

From the conclusions of Prof. Lapworth it scems probable that the
horizon of the black shales is that of the upper part of the Trenton or
transition to the lower Utica, but closer study of the fossils from
Quebec will be necessary to definitcly determine their exact position.

Between the fault which cuts oft the Lévis on the south side, east of
the Hotel, and the village of St. Laurent, five miles and a half distant,
sixteen well defined anticlinals are recognized in the rocks along
the shore. These consist for the most part of red, green, grey
and black shales, with hard bands of grey sandstone which are some-
times of considerable thickness, like the strata of Point & Pizeau and
Sillery. In some of the anticlinals, the hard grey quartzose sandstone
and green shales of the lower part of the Cape Rouge section are brought
to view, and occasional beds of hard siliceous limestone conglomerate,
like that above Beaumont, come to the shore in beantiful folds, overlaid
in the synclinals by the red and green shales of the upper Sillery series.

Below St. Laurent, toward St. Jean, the shore for some miles is
occupied by the red shales. Midway, black and green shales hold
Obolella and imperfect graptolites, the rock resembling that of the
Chauditre Bridge. Below St. Jean, the red and green rocks continue to
the mouth of the Delphine River, beyond which the serios of green,
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black and grev shales and quartzose sandstone, which constitute
divisions 1 and 2 of the Cape Rouge section, come in and extend in a
series of folds to the eastern extremity of the island, around which they
are well cxposed to the cove at the north-east end.

A section on the road between St. Jean and Ste. Famille passes over§i Jean to Ste.
two well defined ridges separated nearly midway by a flat half a
mile in width, through which a brook flows eastward. The southern
portion of each ridge is composed of red and green striped shales, under-
laid by green-grey shales and hard sandy beds, indicating the two anti-
clinals noted above.

Madame Island and Isle Reaux lie to the south-east of the east end of Madame sland
Orleans Island, and distant from it one and a half to two miles. The
former, or more westerly, has a length of 130 chains and & maximum
breadth of thirty chains. The latter has a length of 225 chains and a
breadth of about twenty-five chains. At low tide, extensive veefs of
shale and sandstone extend in all directions, and ncarly connect the
two islands.  They are both generally flat, but each has a low ridge
extending along the centre of the island. Madame Island is composed
entirely of grey, green and black shales, probably of division 1, with
several prominent reefs of hard quuartzose sandstone off the east end,
similar to those found at Traverse Point on the cast end of Orleans
Island. These reefs curve across tho flats at the east end, and then bend
sharply to the eastward, where they skirt the flats to the southward of
Reaux Island, being visible at low tide.

The rocks of Reaux Island are slightly higher in the series, being ReauxIstatd.
black, green, grey and red shales, like those near St. Michel on the main
land, and contain Obolella pretiosa, as at that place. 1In neither of these
Islands do beds of limestone conglomerate appear. Grosse Isle, which
is the seat of the Quarantine Station, lies one mile and a-half south-east
of the east end of Reaux Island. This island, with Patience, the
Brothers, Barrier, Two Iead, Canoe, Mill, Race, Margaret and Clift
islands, forms a chain lying about the centre of the River, and showing
rocks of general similarity. On all of these islands, some of which
are of small size, the strata are greatly folded. In the Report of
1866-69, the most of these rocks were assigned to the Lianzon division
of the Quebec group. The rocks of Grosse Isle may be described as
fairly representing the rest of the group.

Along the north side and forming the greater part of a ridge which GrosseIle.
traverses the central and western half of the island, grey and greenish
sandy shales, holding scattered pebbles of limestone, occur in places
forming a tolerably coarse sandy grit, like that in the north-east end of
Orleans Island. This, probably, represents the lowest part of the series,
succeeding which. on either side, are beds of greenish-grey sandy shales.
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holding many pebbles of limestone and passing gradually into a true
shaly limestone conglomerate. These directly underlie the limestone
conglomerates proper, which occur in heds from two to ten feet thick,
associated with red, green and black shales, hard sandstones and dolo-
mitic limestone. The general aspect of these rocks is similar to the
conglomerates of Beaumont and the cast end of Orleans rather than to
those of Lévis. While several foldings occur, the general structure of
the island is that of a double anticinal, the synclinal extending through
the centre, and being occupied by tho red and green shales of the upper
Sillery, without the beds of sundstone. These red strata occupy
most of the south side of the island, more particularly east of the
Quarantine wharf; the extreme west point, which is a small islund at
bigh tide, being composed of green grits like the rock of the northern
ridge. The limestone conglomerates are especially developed on tke
north-cast shore, where they extend west for fifty chains from the
eastern cxtremity. [from the pebbles, small fragments of trilobites
were obtained, but no fossils preserved sufficiently for determination.

Patience Island lies to the north of Grosse Isle, five-cighths of a mile
distant. It consists of a central ridge of the same green sandy shales
and grit, flanked on cither side by the slaty conglomerate, with beavy
beds of limestone conglomerate on its eastern end, where the rocks
are thrown into a series of sharp folds, the synclinals being occupied
by red and green shales. The same rocks are seen in each of the Two
Brothers, which lie midway between the eastern ends of Patience Island
and Grosse Isle. On Barrier Island, sixty chains north-east of the
latter, only the green sandy shales remain, in which, however, the
anticlinal structure is visible. '

On Two Head Island, which presents to the west a bold, almost
impassable cliff of the hard, green, shaly sandstone, the<e rocks are
flanked on the south side. by the pebbly shales, but on the north by a
very complicated set of' limestone conglomerates, and red and green
shales. The arched structure of the conglomerates is beautifully seen
at several points, and especialiy in a small detached islet off the east
end, where the rocks have been cut squarely off, and presenta very fine
section, showing the green gritty shales at the base, the pebbly green
slates and red beds above, and the limestone conglomerates at the crest.
of the anticlinal.

There are two small islets, Crow and Heron, to the north-east of
Two Head; the most westerly of these, Heron, shows a synclinal at the
western end, from which the limestone conglomerates have been swept
away, the green, sandy shales remaining. On Crow Island the north
side is occupied by the usual green, sandy beds, while the south shows
red and green shales of Sillery aspect. The structure of this islet is
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also a synclinal.  Further east, Canoe Island lies to the north of Crane
Island, and has a length of 125 chains and a maximum breadth of
twenty chains. The rocks present a very complicated series of fold- canoeTstarc.
ings, but are very uniform in character with those just described.
Limestone conglomerates arc found in small patches at various points
all round the island, resting upon the green, sandy shales, and pebbly
conglomerates, as on Grosse Isle. Irom the pebbles of the conglom-
erates at the east.end fragments of Olenellus Thompsoni were
obtained, in which respect they resemble the beds above Beaumont
and at the cast end of Orleans Island. :
To the south-east of Grosse Isle are Cliff and Margaret islands, the gﬂhflfglnn;;t
former being a prolongation of the latter, but separated by a narrow Islands.
channel.  Cliff Island is composed almost entirvely of the green, sandy
shales, which form a bold, rugged c¢liff along the north side, and in
which an anticlinal structure is apparent running through the centre.
On the south side these are flanked for a short distance by the pebbly
shales. The underlying green shales extend across to Margaret Island,
and form a ridge at the north-west end for three-fourths of a mile,
underlaid on the beach to the north by a series of black, green and
grey shales of division 2 of the Cape Rouge scetion.  ‘The south-east
side of the island is flanked by tho red, green and grey shales of the
Sillery. The foldings of' the east end of the island are very complex,
the succession as seen in the other islands being repeated in cross-
section four times in twenty chains. No fossils were obtained by us
from these rocks, though Mr. Richardson reports finding Phyllograptus
angustifolius and other species in the rocks of the south side. These
must have come from some bands on the flats below high water mark,
which overlie the red and green shales as at Lévis. The extreme
length of Margarct and Cliff Tslands is two miles and three-fourths,
with a breadth in the widest part of twenty-five chains.  To the south- [slnds
east of' the east end of’ Margaret Island, and between this point and Margaret and
Crane Island, lic four small islands, Of these the first is ten chains from i
the shore, and has a length of about eight chains. [t consists of green
shales, flanked by red, and forms the southern side of a synclinal
between this and Margaret Island. The next in order is Middle
Island. about the same size, also consisting of green, sandy and red
shales. Race Island has an anticlinal stracture, the lowest rocks
being theo green, sandy shales, already described, flanked by the pebbly
shales, the red beds being absent. Mill Island, a short distance east of
the last, is the same, but has a patch of the red shales and limestone
conglomerates on each side, flanking the anticlinal; while Haystack
Island, separated by a narrow channel from Mill Island, shows also an
anticlinal structure in the green shales.
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The last remaining island of the group, viz., Cranc Tsland, which is
connected by a considerable stretch of marsh with Goose Island to the
cast, differs somewhat from those just described, and which, from their
similavity, evidently vepresent the crests of a series of anticlinals in

“Orane Lslana.  the lower Sillery rocks. The rocks of Crane Island were regarded by
Mr. Richardson as belonging to the Lévis and Lauzon divisions, with a
band of Potsdam at the western extremity. They may be briefly
described as follows.  Along the south shore from the western end to
a point threc-fourths of a mile east of the wharf, are green, grey and
black shales, with thin, hard, sandy bands, like those of division 2 of
Cape Rouge, which apparently form an anticlinal extending through
the centre of the island, and flanked by the red and green shales of
division 3 or lower Sillery. At the extreme western end heavy beds
of hard, grey quartzite appear, which resemble the hard bands of div-
ision 1. These arc flanked along the north side by red, green and grey
shales, like those of St. Michel, of which they are without doubt the
equivalents. These rocks overlie the green and black shales, the latter
occupying the flats and the cliff, the former extending along the course
of the island inland, and crossing to the north shore forty chaing west
of the church, or about one mile and three-fourths from the west end.
Sixty-five chains west of the church at this point, where the road comes

ossiliferous — down to the beach, a band of black shales, with hard, cherty beds, pre-

shales. cisely similar to those described on the litchemin, oceur, Ividences
of faults between these and the red and green shales are plain, and in
character these black beds represent those of the Marsouin, They are
fossiliferous, containing graptolites of the following species:

1. Dicranograptus, cf. D. Nicholsoni, Jopkinson.
2. Dicellograptus sextans, Hall.

3. « Mojfatensis, Carruthers,
4, ¢ var. divaricatus, Hall.
5. i sp. indt.

These are distinet in character from the other rocks of this section
from loose pieces of which Obolella were-obtained. On the south side of
the island, sixty chains east of the wharf, a similiar band is seen, but
this appears to be intermediate between the green, black and grey
shales of the lower series and the red and green shales of the Sillery
formation, due probably to a fanlt. Crossing the island from near the
chureh, red and groen shales are exposed for about ten chains, then
black, green and grey shales of the anticlinal to the south side of the
island, upon which the red and green shales are again seen along the
shore. Should these black graptolitic shales be the equivalents of the



Eus.] CAMBRO-SILURIAN. TTx

Utica-Trenton, their positions must be due to a sharp fold or fault
between Canoe and Crane Islands, precisely similar to the infolded
bands of like character seen on the Gaspé shore below Tartigo River.

There yet remains to be considered the peculiar group of rocks of guebec Cit,
the City of Qucbec, concerning the horizon of which considerable ¢k
difference of opinion has arisen within the last half-dozen years. In
order to tfind, if possible, some definite clue to their true age, Messus.
Giroux and Ami were instructed to make a carefully located collection
of fossils from various points, and from their observations the follow-
ing conclusions are derived.

The country along the lower part of the St. Charles River, to the pault north ¢
north of the great escarpment, is occupied, in part at least, by truc e O
Hudson River sediments. These are scen near the foot of the
escarpment in countact with black bituminous shales, limestones and
calcareous conglomerates, at a point between Cote de la Negresse and
Céte Sauvageau, fifty paces west of Tower No. 4, and a little east of a
small gully and brook. The fault between the two sets of rock is well
marked by a change in the character of the sediments and by a clearly
defined difference in strike of the two series. This point marks the
most easterly observed contact of the Hudson or Loraine shales
proper, with the rocks previously indicated ; but to the west this is
seen on the slope of the hill, near Ste. I'oye, as already noted, where,
however, the contact is with [the red and green shales of the Sillery Fossil.
formation. On the line of section between Cote d’Abraham and Champ-
lain street, near and a little west of the city wall, large collections of
fossils were made at Cite ’Abraham, the rear of St. John Market, in
St. Patrick street, and at the;Drill Shed, just beyond the Grande Allée,
where the following species were obtained, and have been examined
by Mr. Ami.

Bez‘zl;éen the Grande Allée and the Drill Shed.

In black, carbonaceous, flaggy strata, alternating with films of car- ) . qen
bonaceous shales, the bed: inclined at an angle of 50° south, rock,
iron-stained.

1. Diplograptus foliaceus 2 Murchison.

2, angustifolius ? Hall.

3. ‘ sp. indt.

4. Climacograptus, cf. C. confertus, Lapworth, About fifty thece
in the space of one inch, polypary parallelsided, and with
numerous crowded serratures. Rather common.

I
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. Climacoyraptus perexcavatus, Lapworth.
“ bicornis, Hall, var,

. Dicéllograptus ? sp. indt.

. Daison/a campanuluata, Nicholson,

(o)

o0 =3

TFrow between St. John Market and St. Patrick stireet.

1. Diplograptus foliaceus, Murchison.

2. ¢ &p., ef. D. rugosus, Emmons,

3. G sp., ¢f. D. confertus, Nicholson,

4. “ sp. resembling D. mucronatus, Hall, but with
longer sler.der spines, which extend outward at an angle of 50° to
the axis of the polypary from the angle of aperturc of the thece.

5. Climacograptus bicornis, all.

6. “ var. caudatus, Lapworth.

7. - pereceavatus, Lapworth.

8. scalaris, Hisinger. var. normalis, Lapworth.

9. Dicellograptus sertans, Hall,

10. Corynoides culyculariz ? Nicholson.
11, 12,13, Lingula,3 sp.  All apparently undescribed, and character-

istic of these rccks.

1+, Obolelle sp. A small and nearly circular species of this genus
appears to be represented.

15. derothele 2 sp. A shell resembling a closely related but smaller
species from the Beccaguimic River, N. B.

16. Orthis. Fragments of one or more species of this genus occur in
the limestone conglomerate band near the St. John Market,

17. Leptana,, n. sp. A diminutive specics closely resembling that
found in the black limestones of the Beccaguimic River, N.B.

18.3 Leptwna sericea ? Sowerby. A large form similar to that which
occurs in the Utica and Hudson River formations of Ontario,
the Island of Montreal and vicinity. This Leptena occurs in
the limestone conglomerate bands, which are interstratified
or dovetuiled in the black bituminous graptolitic shales, and
the association of species at this place is totally different from
that met with in the localities above mentioned.

19. A small brachiopod with broad hinge line, semicircular outline,
elevated beak, flattened anterior margin, and sides with
thread-like radiating strize, and still finer, crowded concentric
lines.
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20. Illwnus. sp. A nearly entire cephalic shield of a species of this

genus, which appears to be undescribed, oceurs in the pebbles
of the limestone conglomerate. The glabella is nearly square
in general outline, rather abruptly rounded anteriorly and
apparently broadly rounded in front, rather gently convex,

“bearing a small tubercle a little in advance of the neck fur-

row. The species bears a considerable resemblance to Bax-
rande's Jllenus Bouchardi, but may be distinct from it and
from other species recorded from Canada.

21. Pleura of a trilobite of doubtful generic reference, perhaps

related to the genus Tllenus.

22. Hydrocephalus ? or perhaps a new genus. This collection containg

a mould or impression of a diminutive trilobite, one-eighth of
an inchinlength, whose head and the remainder of the body are
sub-equal. Cephalon rather strongly convex, semi-elliptical in
outline, length and breadth sub-equal. Pygidium very small,
semi-circular; body made up of five thoracic segments, which
are apparently destitute of spines and tubercles, and decreases
in size from the head to the pygidium. It was first referred
to .Tglina, but subsequent investigation led to its separation
from that genus, 1t is here provisionally referred to the
genus Hydrocephalus, but a better suite of specimens would
no doubt reveal its true generic affinities.

23. Cyphaspis? ov  Holometopus? A very imperfect specimen,

It occurs in a four-inch band of linguliferous limestone and is
probably an undescribed species.

24, 25. Two species of entomostraca occur, associated with No. 23.

One a large and rather conical form, probably a Pramitia,
and a smaller one, most likely a Beyrichia, with a deen
sulcus posteriorly,

A subsequent collection from the same locality contain tke follow-
ing species i—

O R

. Diplograptus Whitfieldi, Hall.
. Crinoidal fragments.

. Lingula, sp. nov.

. Acrothele (2), large form, n.sp.

« small do.

6. Orthis, sp. indt.
7. Stricklondinia, sp.
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Ampye, sp. (pygidium of).

. Trinucleus, sp. (portion of ornamented border).
Cheirurus (?), sp. (portion of glabella).

. Asaphus, sp. (pleura of large species).

Fd e e
W= o e ow

Bathyurus (?), sp. (pygidium),
3. Cyrtolites, or allied genus of discoid gasteropod.

—
o

Cote The collection of fossils from Céte d’Abraham, in which are several
dabraham. monticuliporids, has also been examined by Mr. Ami. In it he also
recognized :

—

. Orthis, sp., cf. young specimen of O. testudinaria, Dalman.
2. Leptena sericea, Sowerby.

jot]

. Asaphus, sp., portions of pleura of a species of this genus.

Mr. Ami has also made a preliminary study of sections of a number
of the monticuliporids.
‘With reference to the fossils from the bands of Jimestone conglom-
erate, of which a very complete list has already been published in the
Greology of Canada, 1863, it may be said that during the past two sea-
sons good collections were made, not only from the beds about Lévis,
but from several of the islands, from the Beaumont shore and as far
Stratigraphical down as Ste. Anne de la Pocatiére, where the conglomerates ave asso-
é’é’fétrﬁ“i(?xfgtf‘oe ciated with the Sillery sandstones. From the lithological and fossil-
merates. iferous character of the associated strata, it would appear that bands
of conglomerate of several different horizons occur. Thus the beds of
Lévis are intimately associated with the highly graptolitic shales of
the Lévis formation, which we have found to constitute the upper part
of the Quebec group, and overlie the red shales and sandstones of the
Sillery. At Ste. Anne the conglomerates are associated with the Sil-
lery sandstones as an integral part of the red shale series, and pre-
sumably belong to a lower horizon, as is also the case with the bands
on Canoe Island and Grosse Isle, together with the other islands of the
group. On the Beaumont shore, as at the contact above Cape Rouge,
the beds of conglomerate are in the green and black shales, which con-
tain thin, hard quartzose bands, the stratigraphical position of which is
below the Sillery red shales, while in the city of Quebec the conglom-
erates are distinct from all these, and have a newer aspect, more pro-
perly belonging to the Trenton-Utica period, as proved by the character
of the associated fossiliferous shales. While some of the fossils obtained
from the limestone conglomerates, both of Lévis and other places along
the shore to the east, have an undoubted Cambrian aspect, it may be
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said here that, in so far at least as the collections made during the past Limestone
season are concerned, all these Cambrian forms come from the pebbles '8/
and not from the paste. Thus at Fort No. 1, in rear of Lévis, pebbles
of two pounds weight contained Salterella, but other pebbles from the
same mass showed large Orthoceratites, with a diamcter of two to three
inches, while other pebbles again were well rounded pieces of an older
limestone conglomerate.

In pebbles taken out. of the conglomerates of the east end of Canoe cance Island.
Island the following species were found :

Salterella pulchella, Billings.
Olenellus Thompsoni, Hall,
Microdiscus, sp.

The association of the conglomerates here is with red and green
shales and bard sandstone of Sillery aspect.

From the conglomerates on the shore, midway between Beaumont]}efuumont
and St. Joseph the pebbles yielded Olenellus Thompsoni, Hall, and ™7
Olenoides or Microdiscus, the associated rocks being green and black
shales and hard quartzose sandstone.

From the pebbles in the conglomerates of Fort No, 3, in rear of St. port No. 3,
Joseph de Lévis, were obtamed — Lévis.

1 Salterella rugosa, Billings.

. Orthoceras, sp. like Xerree,, Billings.
3. Cyrtoceras Syphax, Billings,
4. “ Metellus, Billings.

From the low ridge west of the high ridges which bound the Catho- Lévis, near
lic Cemetery on the west, in rear of St. Joseph, were obtuined :

1. Orthis Mycale, Billings.

2. electra? Billings.

3. Camerella calcifera, Billings, Liévis form.

4. « polita, Billings.

5. Holopeu, sp. indt.

6. Cyrtoceras Alethes, Billings.

7. “ 2 sp. nov., (annulated).

8. Bathyurus quadratus, Billings ; portion of head and body.

9. «“ Saffordi, Billings; several pygidia.
10. ¢ bituberculatus, Billings : several heads.
11 « Timon, Billings ; pygidium.
12. ? Conocephalites Zenkeri. Billings.

6

®
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From the west end of the Island of Orleans:

Orthis apicalis, Billings.

Orthis, sp. indt.

Camerella polita, Billings.

Cyrtoceras, sp. indt.

? Asaphus canalis, Conrad ; a nearly entire pygidium of a trilobite
probably identical with this species.

S

TFrom a consideration of the many facts presented in the preceding
pages in regard to the structare of the Lévis and Sillery divisions of
the “Quebec group,” a comparison can now readily be made with the
rocks seen along the south side of the St. Lawrence to Cape Rosier,
the description of which, east of Métis, was given in the Geological
Survey Report of 1881-82, Tor although at that time it was strongly
suspected that the true position of the Sillery formation was beneath
the Liévis, it was held that, in view of the opinion which had pre-
vailed for co many years to the contrary, it would not bhe wise to
make such a change withont the most convincing proof. This
change in stratigraphy we now consider to be so thoroughly estab-
lished, that but little, if any, doubt can exist on the subject; and upon
this interpretation of the structure much of the difficulty which arose
as to the correct understanding of the points stated in Prof. Lapworth’s
paper on the graptolites now disappears. Ifrom Métis to Cape Rosier
the great bullk of the rocks, with the exception of the portion between
Marsouin and a point about three miles below Griffin Cove, together
with certain other limited areas clearly marked by characteristic fos-
sils of an upper series, belongs to the Sillery formation, and much
of it to the lower portion of that division, and entirely below what
we regard as the fossiliferous or graptolitic Lévis formation of the
city of Lévis and the south-west end of the Island of Orleans; and at
only one point, viz., three miles above Ste. Anne des Monts, do we find
what may be regarded as probably a Lévis zone. The rocks of Cape
Rosier, in which the Dictyonema sociale, Clonograptus, etc., were found, as
well as those two miles below Great Matane River, where similar forms
oceur, represent divisions 2 and 3 of the Cap Rouge section and the
Beaumont shore, as well as of the the strata on the south side of the
Island of Orleans, consisting of black, green and grey shales, with
some red beds, together with the grey limestones and hard, greyish
quartzites, while the associated limestone conglomerates are like those
seen at Beaumont and at the east end of the Island of Orleans. This
character is maintained with great uniformity for the entire distance
west of Marsouin, though at certain points the Sillery sandstones and
red and green shales representing division'4 are more highly developed
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than at others. The rocks of this section would, therefore, hoth on

the evidence of Prof. Lapworth from the fossils, and from the com- cambrian age
parison with the stratigraphical sequence of the Cape Rouge rocks, of the Sillers.
belong to a portion of the Cambrian system, probably representing the

aupper and middle divisions of that system, while the overlying Lévis
graptolitic shales and limestone conglomerates would represent the

lower portion of the Ordovician or Cambro-Silurian system. The

lowest Cambrian would, therefore, come into its natural place upon the

flanks of the pre-Cambrian ridges, which constitute the high lands of

the interior anticlinal axis described in the preceding report and in
subsequent pages of the present one.

Three zones of conglomerate limestones can also be clearly deﬁned,’ffhlriena;ez:t%;se
viz.: lst, that associated with the green, black, grey and reddish or conglomerate.
purple shales, in which the pebbles are very varied as regards size
and character including sandstone, quartz and limestone trap; 2nd,
that of Lévis proper, already well described ; and, 3rd, that of the city
of Quebec, which differs in character from each of the other two. In
the pebbles of the first, Olenellus Thompsoni is found at various localities, Cambrian zone
and it is probable that the pebbles of conglomerate found in the con-
glomerates of the Lévis series are derived from these beds.

Prom the conglomerates of zone 2, that of Liévis and the west end of Lgvic sone.
the Island of Orleans, a much greater varicty of fossils is obtained,
including species which belong to a higher or later horizon, while
their association with the Lévis graptolitic shales sufficiently indicates
their stratigraphical position. In the same way, the interstratified
position of the conglomerates of the Citadel hill, in Quebec, or zone 3,, .- .
with the highly fossiliferous strata found at different places in the zone.
city, which present a distinctly newer aspect than the Lévis, fixes
relatively the position of this zone.

The relations, or rather the exact horizon, of these Citadel rocks 1S g pee city
still to some extent doubtful. Large collections of fossils were made rocks:
during the past year, which show the presence of a fauna distinct in-
character and species from that found in the true Loraine or Utica
formations, on the one hand, and from the Trenton or Chazy, on the
other. The stratigraphical position of these beds does not afford
much assistance in working out the problem, since while it may be
safely asserted that they are closely velated to the rocks which occur
along the north side of the Graspé peninsula, below the Marsouin, and
on the north-west side of the Island of Orleans, which have long been
regarded as of Utica or Hudson River age prior to the paper by Prof.
Lapworth on this subject, there appears to be no palwontological evi-
dence by which they could be definitely assigned to either of these
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horizons. They are brought by the great St. Lawrence and Cham-
plain fanlt directly against the red, green and black shales of the
Sillery formation, wherever seen on the Gaspé shore, as well as
at Wolfe's Cove, below Sillery church, while on the Island of Orleans
this fault brings them against the fossiliferous rocks of the lower part
of the Lévis formation. In character of sediments also the rocks of
the city of Quebec differ from those of the Utica in the fact that the
former have a large development of bituminous limestone, while the
latter in the vicinity are mostly brown, black and occasionally greyish
shales, with only occasional bands of hard dolomitic limestone. They
are equally different from much of the limestone of the Trenton as
seen at DBeauport, Lorette, etc. While the fossils are of species
distinet from those of the formations just named, several of them,
according to Prof, Lapworth, would seem to indicate the lower portion
of the Trenton formation by their affinities, and some of the Monti-
culiporids collected during the past season have the aspect of the
lower Trenton rather than of the Utica. It would, therefore, appear
that these rocks are a peculiar development above the Lévis, and about
the age of the Trenton formation, but the exact horizon of which, from
the fossils yet obtained, is exceedingly difficult to determine,

In the list of fossils enumerated by Prof. Lapworth in his paper on
the Graptolites, I'rans. R. S. C,, Sec. iv., 1886, o mistake has evidently
been made in the labelling of some specimens which are said to be from
a point halt' a mile above Cape Rouge. These fossils indicate beds of the
Trenton-Utica or Marsouin zone, but no such strata are anywhere to be
found in the vicinity of Cape Rouge, since from that village to the con-
tact fanlt, nearly two miles above, the shore is occupied by the lower
rocks of the Sillery or Cape Rouge Section, while above this for several
miles the brownish-grey shales and greyish sandy beds of the Hudson
River formation occur, similar to those seen on the south side of the
river, about two miles south of St. Nicholas. Thiscorrection is deemed
necessary in view of future explorations for fossils in this direction.

C. CAMBRIAN.

The characters of the rocks which have for several years been
regarded as constituting the Cambrian system of eastern Quebec are
given with considerable detail in Rep. of Progress. 1877, Dr. Selwyn,
pp- 5 A and 6 A, as well as in Annual Report, 1886, Part J, and the
areas now under discussion are but extensions {0 the north-east of those
there described. They consist for the most part of hard quartzites,
often bluish-grey in color, veined in all directions with quartsz, and
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frequently contaiming an abundance of clear blebs of glassy quartz;
they do not present the pebbly character so often seen in the beds
of the Sillery formation, and they have occasionally a purplish
shade and ave interstratified with purple, greenish and black slates.
A considerable area of green, sometimes schistose quartz-veined slate
also occurs at several localitics near the base of the series. At times
the black slates, associated with the white or gray quartzite is finely
micaceous, yet differing in character from the mica schists of the
underlying system. These are well scen on the roads leading from
the Craig Road to the several stations on the Quebee Central Railway.
Limited outcrops of greyish sub-crystalline limestones are found
oceasionally in the first and second c¢oncessions north of Beauce Junc-
tion and in the township of Mailloux along the road leading north-cast
from the village of Buckland, and also near West Broughton. In all
these places they ave associated with the black slates and quartzites
and have been burned for lime for local purposes.

Black slates
and limestones.

The voleanic portion of the Cambrian, is also well developed in this Voleanie

direction, but is confined, for the most part, to the castern side of the
anticlinal. Tt is marked by (he presence of frequent outerops of
trappean rocks, often concretionary in character :nd of greyish or
reddish-brown colours. These rise into several lofty peaks, among the
most conspicuous of which may be mentioned Broughton Mountain,
on lot 25-26, range X and XI, of Broughton and Moose Mountain
in the north-west part of the township of Cranbourne, to the mnorth
of the great bend of the River Jitchemin, whence the volcanic rocks
extend for some miles in o series of lofty ridges and hills to the
north-cast and south-west, though in the former direction, owing to
the wilderness character of the country it was found impossible to out-
line this part of the series definitely. Serpentines also occur in connec-
tion with these rocks both massive and as agglomerates, though to
a very limited cxtent as comparved with their great development
to the south-west. The large arcas of serpentine rocks apparently
extend northward no further than the township of Thetford. Small
outerops only occur on the Bras and Des Plantes branches of the
Chaudiére in Vaudreuil in connection with diorites which, in the
form of dykes and bosses, form areas of considerable exient in this
vicinity.

North of the Chaudiére the Cambrian rocks are divided, for some
‘distance, into two portions by the ridge of Pre-Cambrian schists
which marks the prolongation northward of the Sutton Mountain anti-
clinal, and which crosses the Chaudiére in the vicinity of Beauce Junc-
tion. South of the river in St. Elzear and St. Frederic, these rocks, at
times,appare 2 tly conceal the older schists nearly to the vicinity of Si.

portion.

Chaudigre
and vicinity.
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Severin, while further south, areas of Cambrian rocks form overlapping

patches or closely infolded basins in the Pre-Cambrian. In Tring and

Vaudreuil the Cambrian is concealed over a considerable area by the
Cambro-Silurian rocks which extend north-east from Liake St. Francis
while further to the east it is overlapped by the rocks of the eastern
Cambro-Silurian area which continues thence to the boundary of Maine.

North of the Chaudi¢re the western boundary of the lower Cambrian
is somewhat difflcult to trace, but it apparently follows a somewhat
irregular line to the Etchemin being unconformably over]zipped by the
Sillery red slates, conglomerates and sandstones, the contact of the two
series being mnear the village of Ste. Claire. Thence the line ex-
tends towards St. Lazare, crossing the road to Buckland near the
Abenaquis River, beyond which the lower Cambrian quartzites and
shales form the high ridge between St. Damiens and Buckland. Further
to the north-east, the road leading from Armagh to Mailloux crosses
the strike of these formations, Good sections of the Sillery sand-
stones and red and green shales are seen on this road for several miles
southeast of Armagh Corner, being well exposed at the crossing of the
Rivi¢re du Sud, one mile and a half distant, where their folded structure
is beautifully displayed. South of this stream the red and grecn shales
are seen for two miles further, beyond which the Mailloux green and
blaclk altered slates of the Cambrian are found, though exposures are
very rare, to the corner of the Taché road near Mailloux church.
Further to the north-east, on the road south from St. Thomas, the
northern limit of these rocks is seen about one mile north of the Taché
roacd. Further east on this road, the line between these and the upper
Sillery rocks crosses about three miles east of the village of St. Marcelle.

The Taché road extends north-easterly through the townships of
Mailloux, Montmagny, Patton, Arago, Garneau, etc. South of this road
the only settlements are St. Magloire in Roux, and St. Pamphile or
the Elgin road, near the boundary of Maine.

The Cambrian rocks apparently conceal from view the schists of the
underlying anticlinal, or lap completely round the northern extremity
of the Pre-Cambrian ridge, which gradually declines in elevation in
this direction, about the middle of range I, township of Rolette, a few
miles south east of St. Paul de Buton, since no rocks of the older
xeries are seen on the track which extends south-east past Lac au
Crapaud, Cambrian and Cambro-Silurian sediments only being visible
in this direction.

Throughout the entire area of these lower Cambrian roclks no fossils
have yet been found by anyone. ‘

In lithological characters, part of these recemble, in many respeets,
those of the coast series of Nova Scotia, while in part they resemble
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the lower portion of the Cambrian of New Brunswick. The most that Resemblance to
can be said of them stratigraphically is that they are intermediate (L)]EGN(B?MM
between the chloritic and micaceous schists of the central anticlinal 2™k
and the overlying rocks of the Sillery, from which they differ consider-

ably in character.

Much of the strata just deseribed, north of the Chaudiére, were Yiewsof
considered by Richardson in 1869 to be in part of Sillery age, and 186. ’
in part to belong to the Potsdam formation. While there is presum-
ably a considerable interval separating the two horizons, as at that time
understood, there are certain beds in both formations which possess
many points of resemblance to each other. This question has, how-
ever, been pretty fully discussed in previous pages, and no further
remarks are here necessary. It may, however, be added, that much of
the confusion which has prevailed in regard to the true position of
these rocks has been due to the apparent similarity and consequent
grouping into one formation of all these sandstones and associated
shales. On the old view as to the composition of the Sillery formation,
it was quite correct to say that much of what was then so called was
older than the Lidvis, though it did not follow that all of what then
was called Sillery should be placed in the same horizon.

Considerable difficulty has been experienced in fixing the position Black slates of
of certain black slates which are closely associated with the chloritic freantre!
and micaceous schists of the central anticlinal. While in places some-
what micaceous, they differ in character very considerably from the
rocks which we have called Pre-Cambrian, and at certain points a
manifest unconformity between the two series is evident. This is well
seen on tho road from Broughton station on the Quebec Central Rail-
way to Harvey Hill, the regular strike of the underlying chloritic rocks
being nearly east and west, where the overlying black slates, with
which are associated beds of greyish limestone, at times strilke nearly
north and south. On this account, and beeause of the much greater
metamorphism of the lower series, an attempt to separate them has
been made; and while, in the absence of fossils which might be con-
clusive, no other evidence than that presented can now be adduced,
this separation will serve to distinguish the crystalline schists which
are often richly metalliferous, from the.slaty series, which has as yet
proved comparatively poor in this respect, if we except the quartz
veins which may be, and presumably in many cases are, auriferous or
carry argentiferous galena.

Concerning the Cambrian age of the serpentine belt, several of the Voleanic

ortion of the
remarks just made will also apply. The serpentines arc apparently Cambrian.
associated with two different groups of rocks; thus, certain areas are
agsociated with great masses of concretionary as well as massive diorites,
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in which the latter largely predominate, as in the Moose Mountain and
Etchemin districts. The associated rocks hore ave green, black and red
slates with hard quartzites, which at first glance resemble some portions
of the Sillery formation. Somewhat similar red slates also show near
the Colway, on the Chaudiére, where also diorite and serpentine in
small outcrops are seen ; near these, also, a small boss of granite occurs
in the black shales.
Serpentines, Further south are the great serpentine areas of Thetford and Coler-
dioriles, el¢: pine. The country rock is mostly a black or greenish slate with hard
schistose quartzite, though at Coleraine station beds of dark red slates
with conglomerates similar to those which flank the Stoke Mountain
range, and which are described in the Report for 1886, occur, but which
differ greatly in character from the crystalline schists of the central
axis; whilein connection with the chloritic and micaceous schists other
areus of serpentine are found, generally of limited extent and frequently
associated with talcose minerals, soapstone being often present. These
are well seen in the Leeds district, north of Kinnears’ mills where the
rocks in which the serpentines occur are distinet in character from
those seen in the productive asbestus district, as also from those in the
township of Broughton. The manifest difference in the character of the
strata, together with the fact of the oceurrence of a great line of fault
between the crystalline schists of the Sutton Mountain anticlinal, and
the slates and serpentines to the east, are the chief reasons for the separ-
ation of these two series into Pre-Cambrian and Cambrian.
Foonomic The importance of these areas of Cambrian rocks, from an economic
importance of tandpoint, has already been alluded to in the last Report, 1886, in
rocks. connection with the gold and asbestus deposits of Kastern Quebec. The
remarks then made have been fully sustained by the work of the past
season, and it seems to be clearly established that the greater part at
least of the gold, is derived from the quartz veins in this series of rocks.
That these veins, which occur in great numbers in the slates and
quartzites, are not uniformly auriferous, is no more than should reason-
ably be inferred, since the same feature is common to all gold regions;
but it is probable that the greater richness of certain areas is due to
the same principle that appears to be established now for the Nova
Scotia auriferous leads, viz.: that the most productive veins occur along
the axes of the anticlinals. This principle should apply both to the
Chaudicre and to the Ditton areas, since in the latter the most of the
gold yet found is certainly derived from veins which are near the
centre of the anticlinal axis in that locality.
1t is possible, also, in the Chaudiére district, that the frequent out-
crops of diorite seen about St. Irancis, and for a few miles in cither
direction, may have had some favourable influence in determining the
~auriferous characterof this section.
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A. B. PrRE-CaMBRIAN.

Underlying the series just described are the rocis of the central f;‘;;‘r‘ff;f'u

anticlinal referred to this period, and alveady alluded to in former Jipsen
reports as constituting the oldest rocks of the Townships. In the '
report for 1869 by Mr. Richardson, they were described as belonging
in part to the Sillery and in part to the Lauzon division of the
Quebec grouy. The view was at that time held that these rocks
were the extension of those seen in the Sutton Mountain range, while
the structure was supposed to be the same, viz,, an overturnea
synclinal.

The axis of the Sutton anticlinal has been traced carefully during the
past season and found to extend with great regularity north-east from the
townships of Wolfestown and Halifax, through Leeds to the Chaudiére
River, where it is seen in the cuttings of the railway along the south Fshred
slope of the river valley, about onc mile south of Beauce junction, thpcrystutiive
Northward it is observed in the brook which crosses the road in rear
-of that place between the concessions of St. Joseph and L’ Assomption,
though the older rocks arve concealed for several miles on either side of
the river by the overlapping slates and quartzites of the Cambrian
systews just described. The ridges of chloritic schists again rise inte
prominence ashort distance further to the north-east in the concession of
8t. Adolphe and extend thence in an unbroken line for nearly thirty-five
miles, forming the high range of hills seen in Frampton, the eastern
part of Buckland and the adjoining townships of Standon, Mailloux and
Roux, beyond which the prominent elevations gradually sink and the
older rocks disappear about midway in the western portion of the
township of Rolette. The widest part of this area is in Standon where
it has a breadth, north of the Etchemin, of nearly five miles. On the
west side itis overlapped by the black, wrinkled slates and quartzites
of the Cambrian, which are seen in places to rest upou the older
schists in a,necnl} horizontal attitude, and on the east it is lll\ewme
-overlapped by the voleanic pomon of the same system.

Further to the north-east, in Patton, Talon, etc., though tle :J?Jé?ﬁ:;_sw
anticlinal structure is maintained, none of the rocks of the crystalline
schist series have been recognized, as far at least as the Temiscouata
road. Between this point and Matapedia Lake the belt of country
constituting the height of Jand, has not yet been fully examined.
though prominent ridges occur; but east of that lake the old rocks
come into view again and constitute the Shickshoek range. This has
been shewn on the map of the Gaspé Penivsuli,  See Geol. Surv. Rep.
1880-81-82.
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To the south west of the Chaudiére the Pre-Cambrian rocis are weli
seen in continuation of those already described as occurring in Chester
and Wolfestown. Within the last few years several new roads have
been made which connect the old Craig road with the stations of Black
Lake, Thetford and Robinson, on the Quebec Central Railway, and
these have atforded good facilities for determining the limit of the
schists in this direction. It is probable that several folds occur in
the older rocks of this section, some of which include limited areas
of the overlying Cambrian, which, under the aspect of purple, black
and grecn slates and quartzites, are seen to lie nearly flat upon the
upturned edges of the schists 2t several points on the Thetford and
Broughton roads, the difference in the direction of the strike and dip
of the two series being at times well marked.

The area of the older chloritic and micaceous rocks which varies
considerably in the townships of Halifax, Ireland, Inverness and Leeds,
rapidly diminishes towards the Chaudiére by the overlap of the
Cambrian strata till it bas a breadth of not more than one mile at the
southern boundary of the township of Ste. Marie, beyond which
point thesc older rocks are apparently cntirely concealed. Areas of
chloritic and talcose schists also oceur in a ridge extending through
the township of Thetford.

Among other lines of traverse crossing the crystalline rocks of this
system three may be described as illustrating the anticlinal structure
of the area south of the Chaudi¢re. Of these the most southerly is on
the road from Ste. Sophie, cast of Somerset, to Halifax. On this road,
after crossing the flat occupiecd by the graphitic black shales and
limestones, the first rocks seen are green slates, sometimes dark colored
and highly schistose, with a great quantity of quartz in irregular
veins, They are much twisted, but have generally a high dip to the
south-west. In many respects they resemble the Pre-Cambrian rocks
of New Brunswicl, and represent probably cither a portion of that
system or the lowest members of the Cambrian series. Thence for twe
miles the road rizes rapidly over greenish schistosc slates with an
occasional purple-tinged band to near thetop of the ridge where green
chloritic and micaccous schists come in, the dip of the series for
this portion being N.W. Thence alternations of chloritic and mica-
ceous schists are scen along the crest of the ridge and down the
eastern slope to the crossing of the brook, nearly two miles west of’
Halifax Corner, where a band of black mica slates, similar to the
rocks in the vicinity of Wolfestown, crosses the road. Green
micaceous schists, however, again come in and extend to the road
from Halifax to Wolfestown, east of which, towards Black Lake, alter-
nations of green schist and black wrinkled and sometimes micaceous
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slates, which may represent infolded areas of Cambrian sediments,
oceur. A series of synclinals ix scen in the area east of Halifax, but
the structure of the main ridge, cast of Ste. Sophie, is undoubtedly an
anticlinal one.

The second line of section between Inverness Corners and the Thet-
ford mines crosses the Craig road near Bullet Brook.

The beds of green and black striped shales, with limestm}e conglom- Jovemessto
erates, seen to the west of Inverness are directly underlaid by green
and grey slates, which are cut by quartz veins near Inverness Corner;
while two miles east of that place, at the jog in the road near Irving,
the black, wrinkled, irony slates appéar. None of these slates have
the distinctly schistose character of the Pre-Cambrian, but about half
a mile further on, where a road runs south to Bullet Brook, green
chloritic and micaceous schists come in and form the entiro ridge
between this point and Craig road, a distance of two miles and a
fourth. On the second part of this section, that east of the Craig road,
the first rocks near Bullet Brook are twisted green, grey and black
slates, containing quartz-veins, which have been opened at this place for
copper. Crossing the brook on the road to Thetford, the road ascends
rapidly over mica-schists, silvery-grey, green and chloritic.  These
occupy the entire oxtent of the ridgo necarly to the beginning of the
descent to Thetford, a distance of four miles, having a general dip of
N. 15°-50° W. << 15°-30°. The axis of the anticlinal is well secen near
the castern “summit of the ridge, about four miles and a-half west of
the Quebec Central Railway at Thetford station. Near the summit a
belt of black, wrinkled and slightly schistose slates crosses the road,
with a breadth of nearly two miles, being succeeded by green chloritic
and micaceous schists, which thence extend down the road leading to
Thetford brook as far as the crossing on the line between lots 23 and
24, three-fourths of a mile west of the Thetford River. Thence the black
and grey slates and hard quartzites which accompany the serpen-
tines extend to that stream. In this section also tho structurce of the
second ridge is a true anticlinal one, all the scdimonts lying to the
east of the summit, dipping apparently to the south or south-east,
while those to the west dip in the opposite direction. The position of
the black, somewhat schistose slates, which are occasionally micaceous,
is the same as further to the south about Wolfestown, where we have
considered them as infolded areas in the older schists.

The third section, between St. Sylvester and Broughton, exhibits a =t Sylvester

.. . . . to Broughton.
similar succession of rocks. Iere the breadth of the crystalline schists
is very much reduced. They arve first met with at the foot of the steep
hill on the road lcading from Harvey Hill through the ranges of
Handkerchief and St. Frederic, where the ridge of crystalline schists is



Areas north of
“he Chaudicre.

Slack and grey
slates o
Standon.

92 K EASTERN TOWNSHIPS,

the most prominent feature in the country, and has a direct breadth of
one mile and a-half. Between this hill and the brook east of St. Syl-
vester Corner, purple, black and green slates, with hard quartzites, are
the principal rocks, and these rest directly upon the schistose series,
the dip of both being north-west. The rocks which border the crys-
talline schists on the east are similar in character to those on the west,
and are distinct in character from those of the main ridge.

North of the Chaudiére the section across the central ridge is from
the usual series of black, green, grey, and occasionally purple slates, with
hard quartz-veined quartzites on either side, across a central area of
chloritic and micaceous schists, having a breadth of nearly four miles
castof West Frampton, with a distinctly defined anticlinal structure near
the summit of the ridge. To the south-west of this ridge, in the vicinity
of Les Saintes Anges, therocks seen on the several roads are micaceous
black and grey slates and quartzites, with bands of dark-grey crystal-
line limestone. Similar rocks arc soen in the cuttings on the Quebec
Central Railway along the hill south of the Chaudiére, and they have
been regarded by us as representing possibly the lower portion of the
Cambrian, though they may be a portion of the older series. The
@reen chloritic schists appear in a small outerop at a brook crossing
the back-road about one mile north of Beauce junction.

It will be seen from the several sections here presented that the
succession of the strata is tolerably uniform and that the central
anticlinal axis in the schists is constant. The distribution to the
north-east and the termination of the schists have alrecady been
described.  There is, however, an apparently overlapping basin of
slates of Cambrian aspect, which crosses the Iitchemin Rivor in the
vieinity of Standon, and can be traced for some four or five miles to
the south-west and north-east of that point. It has in no place a
greater breadth than onc mile, and generally is much narrower, the
rocks comprising it being distinet in character from the crystalline
series.

From a careful consideration of all the facts presented above, it
appears conclusive that, not only on lithological grounds but strati-
graphically, the divisions of the Fastern Townships rocks, as now given,
can be clearly maintained, many sections having been studied and the
relations of the several groups being the sume throughout.

The apparent absence of fossils from the beds which are now con-
sidered Lower Cambrian is not to be taken as conclusive of their non-
existence at some point, since as in the case of the Lower Cambrian
of New Brunswick, where diligent search has been prosecuted for
more than twenty years and immense collections of primordial fossils
made, it is only very lately that organic remains have been detected
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in the lowest beds. The metamorphic condition also of a great portion
of the strata in the Townships might preclude the discovery of traces
of organisms, and even as regards the fossiliferous portion of the
Quebee group it is found that the fossils are confined to very limited
areas, and that great thicknesses of strata are apparently entirely
devoid of any sign of organic life.

ORYSTALLINE AND JaNEOUS ROCKS.

G'ranites.—The areas of granite found in the limits of the north-cast
quarter sheet are, so far as now known, confined to two localities,
the great masses which form such conspicuous features in the south-
eastern portion of the province, not extending so far northward. Ot
these granites a very limited outerop is seen about half a mile south of guterop near
the Chaudiére River and about one mile east of the Bras du Sud.Ouest "® 0T
in Boauce. The other is found in connection with large masses of white
granulitic rock which form an important feature in the serpentinc
areas of Coleraine, and Thetford, where the rock, which consists gener-
ally of felspar and quartz, at times contains mica. Between Black Take
station and Thetford mines on the Q@ C. Railway, these white masses Outerops in
are very conspicuous, forming hills from half'a mile to two miles cast Thetard,
of the railway. In some of the asbestus workings, dykes of this rock,
from a few inches to several feet in thickness, are seen to cut the ser-
pentine and, at times, appear to have shattered the rock in contact,
thus leading to the belief that the granulite is a newer rock than the
serpentine.

Diorites are somewhat largely developed in this scetion as well as in
that to the south-west. The continuation of the peculiar chain of peaks
which extends from the Vermont boundary south of Owl’s Head through
Orford and Ham mountains into Adstock, is seen in the Broughton guain of
Mountain, and again on the north side of the Chaudidre in the great mass 1ore 2l
of the Moose Mountain range and iu several peaks to the north-east of it,
not designated by special names. These rocks, as stated in Part J,Annual
Report, 1886, arc closely associated with the serpentine, of portions of
which the latter may be and probably is an alteration, and in the serpen-
tine areas of Thetford and Coleraine great masses of diorite rock both
massive and concretionary are found. On the Chaudiére also, between Outerops on
the Colway and the Gilbert, considerable outcrops of dioritic rocks "¢ e
occur, generally of greenish or greyish shades but, at times, as on the
Colway of brownish color. The most extensive of all these is the mass Mooso
in Cranbourne, known as Moose Mountain, which has been outlined Mountains.
over an area ten miles in length and two miles and a-halt in breadth
but its northern boundary has not beon reached, owing tothe densely
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wooded character of the country in this direction, but it probably ex-
tends for several miles further. The urcas on the Chaudicre are gener-
ally of small extent, and often occur in connection with hard quartzose
sandstone and black slates which are cut by quartz veins. At times
these diorites are highly serpentinous, and form a serpentino-dioritic
agglomerate. All these rocks belong to whatis now regarded as a por-
tion of the Cambrian system.

Other masses of trap rock, mostly diabases, arc found associated with
the Sillery formation. These are greenish and brownish, and ave, at
times, amygdaloidal While they are quite numerous, probably the
largest and most important are, Ist, near St. Apollinaire, five miles east
of St. Antoine de Tilly, and not far from the line of fault between the
Sillery and the Xudson River formations; 2nd, an arca of considerable
size whose southern limit is seen on the road from St. Gervais to St.
Lazare, whence it extends to the north in aseries of outerops some of
which ave of large extent, for four miles to the vicinity of and beyond
St. Nerée, and 3rd, a prominent hill on the road leading from the St.
Henry and Anselme road to St. Gervais. These traps have exercised
an apparent mectamorphic action oun the slates with which they are
in contact, and in all the three localities, bands of slate and sandstone
are intimately mixed with the trappean rocks. Small aveas of similar
rocks also oceur with the black graphitic limestones and slates near
Somerset and Ste. Julie.

Serpentines.—The areas of these rocks ave often of considerable size
and great economic value. The largest extends from the road leading
from Coleraine to Wolfestown, through Coleraine into Thetford, and is
the continuation of the belt described in Part J, Annual Report, 1886, as
occurring in Ham and Wolfeatown., The largest development is in the
northern part of Coleraine about Black Liake and in the portion of
Ireland adjoining, and it is in its northern prolongation into Thetford,
where it forms a belt cast of the Thetford River, that the valuable
deposits of asbestus occur which are known as the Thetford mines. The
economic importance of this belt was discussed in the Iast Report, but
during the past two years a great amount of exploratory work has been
done by various parties to determino the existence of workable veins of

- asbestus, and many new outcrops have been found, which may be

briefly mentioned.

The main ridge which extends north-east from Coleraine forms a very
prominent mass along the west side of the Q. C. Railway as far as
Black Lake where the most northern peak, known as Silver Mountain,
rises on the south-west side of that sheet of water to a height by
aneroid of about 500 feet above its surface. The belt has a breadth of
two miles and a-half with its western limit in lot 24, ranges I to IV Ire-
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land. The elevations of this ridge were not taken by us, but on a

plan by Mr. Obalski, mining engineer for the province of Quebec,

several prominent peaks are noted as rising from 600 to 650 feet above

the lake. In this great mass of serpentine but two deposits of

asbestus of sufficient importance to warrant mining, are yet known,

viz., that owned by Ienwick and Sclater of Montreal, which iz on

the extreme south-east corner of the massatadistance by road of one pueraine and
mileand a-half from Coleraine station, and the other, owned by King Ireland:
Bros., of Quebec, on lots 24 and 25, range III, Ireland. On Silver

mountain, however, a number of small veins of asbestus have been

observed, but no attempt has yet been made to develop them. Black Lake.

This area of serpentine is bounded on the east by a ridge of diovite
which extends to the small lake above Black Lake, opposite which the
serpentine of the main mass crosses the stream flowing into that lake
and shews in small cuttings on the railway as far as Black Lake station.

The country along the Q. C. Railway for several miles north of Cole-
raine station is thickly strewed with serpentine boulders, but ledges
rarely appear. Black Lake to

The n%ain mass of serpentine is cut off at the shore of Black Lake, Hhetford Mines
but re-appears on the north side and between thelake and the railway.
West of the Thetford River it has not been seen except at one point on
the road a short distance bevond that stream, where a mass of the
rock occurs, but has the appearance rather of a large boulder than of
aledge. The northern line of the main belt crosses the railway a short
distance north of Black Lake station and continucs north-eastward
with some breaks, showing diorite and granulite to the Poudrier roud,
which is now, for the most part of its length, merely a track largely
overgrown. This road is nearly midway between Black Lake and
Thetford stations. In the arca lying between the railway and the
Thetford River, towards the Thetford mines, diorites are occasionally
_seen, and several cuttings are made in the serpentine along the line of
the track in this direction, but the great mass of asbestus bearing rocks
keeps to the south-east of the railway towards Caribou Lalke.

Near the boundary of the township of Thetford, serpentine comes in Thetford Mines
again to the west of the railway, and some rich ground is seen between
it and the river, and passing into Thetford, it ocoupies the entire space
between the river and the mines for a distance of half a mile or more,
much of the surface being covered with drift so that the character of
the underlying rock can only be determined by excavation.

A waggon road has lately been made between Black Lale and flietford and
Thetford, and thence alongside the railway to Robertson station. road.
Between the two former places it rises steeply over serpentine for a
mile to near the foot of a lofty ridge, ‘on which Reid’s, now Wertheim’s,
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mine is situated, whence it keeps more northerly and crosses the old
Poudrier road, about one mile south-east of the railway. On this latter
track the serpentine shews for several miles, the lots having been taken
up by different pariies as far bacl as lot 17, range A and B, two miles
from the crossing of the Thetford road, beyond which the country is
#aid to be swampy, and rock exposures rare. In thig direction the
masses of white grantlite form very conspicuous features and occupy
a very considerable area. At Thetford the largest of these ir seen near
the road leading from the Thetford mines to Ireland; west of the
Thetford River no traces of serpentine were observed ; slates and hard
sandstones being the principal rocks 1ill the schists of the mountain
ridge arc reached.

The principal area of serpentine extends north-eastward from Thet-
ford station on the east side of the railway for about one mile, beyond
which it disappears; but from the notes which Mr. Obalski has kindly
farnished us of his exploration, it comes in again farther to the east..
Mr. Obalski says:—* In Thetford township I found serpentine on lots
10, 11, range VII; tots 14, 15, 16, range VIIL; 14, 15, range 1X; 5, 7,
9. 10, vange X ; as also in Adstock on the Coldstream River, at the end
of the Poudrier road.”

Mr. Obalski also spent some days exploring the country in the
vieinity of Tittle Lake St. Francis. Ho says:— On the north-east
side of this lake I noticed a belt of serpentine, three-fourths of a mile:
wide, running north-easterly; as also near a lake without a name, near
the Poudrier road. Much of this resembles the Wolfestown serpen-
tine, but other portions were light-colored and siliceous.”

On the north side of the railway, in the township of Thetford, ser-
pentine oceurs in lots 16, 17, 18, range IV, containing chromiciron; and
small mounds of the rock occur also on lot 13, range V ; and in range X1,
Broughton, along the south side of the road from Broughton station to
Harvey Hill, frequent outcrops of serpentine and soapstone are seen.
These were mapped some years ago by Mr. H. Y. L. Brown, but no
asbestus of economic importance has yet been reported from these latter
areas. Turther to the north-cast, serpentine and soapstone occur on
lot 14, range VIl, on whieh the Broughton mine is situated. This is
the most easterly outcrop of the belt known on the north side of the
railway. :

In the Chaudiére district, serpentine occurs in three bands, separated
by hard quartzites and black and grey slates on lot 13, range I, Tring,
in which geversl small veins of asbestus were seen. Also on the Bras
du Sud-Ouest, at the falls, three miles from the mouth, and in small
knolls on the hill side east of that stream, and half a mile south of the
Chaudiére. On the Des Plantes it is seen in a hill and ir. the stream,
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with slates and sandstones, just above the road across the mouth of the
river, and further up at the IF'alls from one to two miles above. The
outerops at both these places are not large, but small veins of ashestus
were observed. Small openings have been made to test them, although
not much work has yet been done.

Beyond this, to the north-east, a small outcrop of serpentine is found Cranbourne.
in the east flank of Moose Mountain, on lot 23, range V, Cranbourne,
on the west bank of the Etchemin, owned by Mr. Mangan. Heve veins
of agbestus up to five-eighths of an inch were seen. No serpentine was
observed by us to the north of this point, but Mr. McOuat reports three
small outerops of serpentine rock on the old track, now entirely grown
up, leading past Lac au Crapaud; one in range 1V, Rolette, the others
on range VI, Talon. The country in this dirvection is a densely wooded
wilderness.

Among other localities observed by us may be mentioned an outcrop ste. Catherine.
on the concession of Ste. Catherine, near the road, four miles east of Fyhey’s mine.
St. Sylvester Corner, owned by Mr. Ifabey, of that place, near the con-
tact of schists and crystalline dolomites, with black and grey slates.

This, in so far as we could see, contained but slight traces of asbestus.

To the south-west in the township of Leeds, on the road north from
Kinnear’s Mills, and on lots 1, 2 and 3, range X several small areas
oceur; but from none of these has workable asbestus been reported,
though good chromic iron was found there, and several beds of very
rich magnetic iron ore occur in the vicinity. Also on range XV, of
Leeds, about two miles south-wost of Harvey Hill, Mr. Richardson Leeds.
reports several small areas of serpentine and soapstone. These, also,
have not yet produced asbestus in workable quantity.

The character of the serpentinc in these small detached areas out- Difference
side of the main mass of Thetford and Coleraine is generally uniform, t’ﬁe"f‘é‘r‘é‘é’ﬁ?fn‘éf
but differs somewhat from that in the mining districts. It is often
softer and has a peculiar talcose shade and unctuous aspect, and is
frequently associated with soapstone, a mixture not found at any of the
quarries now worked, with the exception of the mine at East Broughton,
where the workable asbestus, in so far as yet known, is confined to a
single vein at the contact of the slates and quartzite with the ser-
pentine, and which has now been worked to a depth of over 60 feet.

In the lower portion of this working, soapstone of fine quality was met
with, which in places {forms the hanging wall of the main vein of
asbestus.



Pre-glacial
valley of the

St. Lawrence.

Character
of surface.

Surface
elevation.

98 K EASTERN TOWNSHIPS.

SURFACE GEOLOGY.

The features of the surface geology to which attention was specially
directed during the past two years had reference to the course of the
ice-flow and the distribution of boulders and other drift. The great
valley of the St. Lawrence, which in pre-glacial times must have
extended from twenty-five to forty miles east of its present chan-
nel, is clearly defined by the prominent ridge of Cambrian and Pre-
Cambrian rocks, and must have been of considerable antiquity. The
same was probably true of many of the side streams, such as the
Etchemin, the Chaudiére, etc., whose pre-glacial character is clearly
proved by the finding of old channels flowing into the main river,
which have been filled with gravel and sand prior to the deposition of
the boulder-clay.

Throughout the entire arca great deposits of elay and sand are found.
These are especially noted in the broad, flat country lying to the east
of the St. Lawrence, over which the line of the Grand Trunk Railway
passes, and where large areas of peat bogs occur. In some of the river
sections thick deposits of clay are found, which have a depth of many
feet, but most of these arc devoid, in so far as could be seen, of marine
shells, which were observed at but very few points, though this area
must have been submerged for several hundred feet.

Throughout this great area exposures of rock are comparatively few.,
Occasionally a low ridge of hard sandstone and slate appears above the
surface. The river channels sometimes show fair rock sections, as on
the Becancour and elsewhere, but the smaller streams do not appear to
have cut through the drift in many places to the underlying rock. The
surface of the country rises very gradually, after reaching the crest of
the clifts which overlook the St. Lawrcnce, the clevation of Fort No.
2, in rear of Liévis, being, by aneroid, 350 feet above the river, while at
Beauce Junction the elevation is only about 100 feet higher. The
Pre-Cambrian ridges rise abruptly, and at Harvey Hill have eleva-
tions of 1400 to 1600 feet, while the ranges of the Buckland hills have
probably not far from the same height. On the east side of these
ridges the country slopes gradually to the great basin of the St. John
River waters, which is near the eastern limit of the province, and
which, when seen from the highlands to the west, looks like a great
flat or slightly undulating and thickly wooded plain, analogous to the
St. Lawrence basin.

The theory proposed several years ago of local glaciers, instead of a
great ice-cap, seems to be sustained by the observations of the past two
years in the country lying to the south of the St. Lawrence. Stris
are not numerous, but where seen have a generally westerly course on
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the west side of the main ridge, trending on the low lands towards a
south-westerly or north-easterly direction along the valley of the St.
Lawrence, while on the east side of the ridge the course of the sfrie
indicates a motion to the north-east into the upper branches of the St.
John River. As a general rule, the markings, where river-valleys
exigt, follow the course of these. The following list from places pretty
wide apart may be given:—

S. 55° W. on second Con. road, between St. Gervais and St. Raphael midway. Strize,

N. 80° W. on second Con. road, one mile east of St. Raphael.

N..85° W. on fourth Con. road, near St. Nerée Church.

N. 85° W. on road to Armagh, 24 m. N.-E. of St. Lazare.

N. 75° W. on road } mile south of Armagh Church.

N. 50° W. on road 2} m. S.-E. of Ste. Agathe.

N. 40° W. on same road, one mile west of Craig Road.

N. 35° W, cor. of road, five miles west of Tring.

8., on east side of West Frampton Ridge, also on top of ridge.

N. 60° W. on road from Frampton to Ste. Henedine.

S. 35° E. on ridge S.-E. of Frampton.

N. 60° W. near Ste. Sylvester.

8., at cor. of road near Lake Etchemin.

N. 65° E. St. Justin Church.

N. 20° E. crossing of Becancour River, one mile east of Campbell's corner,
Inverness.

S. 55° W. road St. Anselme to St. Gervais.

S. 35° W. road from St. Gervais to Ste. Claire, R. VIII, Martiniére.

In many of these cases the connection between the course of the
striec and the old river valley is very plain. Though areas of sand,
gravel, and clay are numerous, well defined kames are rare, the most gop...
conspicuous seen by us being on the road from Leeds village to
Kinnear’s mills, about a fourth of a mile north of the Osgoode River;
the direction of this kame is generally parallel to the course of the
stream or N, 5° E. It has a length well defined of over half a mile,
with an elevation of thirty feet.

Among the most interesting surface features in this section is the Drift Lauren-
presence of scattercd boulders of Laurentian rocks, gneiss, labradorite, By iders
limestones, etc. These in the valley and along the hill-sides of the
Chaudidre are so abundant that they have been used for building
the church at St. Joseph, and the great variety of Laurentian rocks
in this structure is an interesting geological study in itself. The
elevation of the locality from which these boulders were obtained is
from 450 to 600 feet above the St. Lawrence. But further inland
similar boulders occur, not only in the approximately level country of
the Cambrian to the east of the central axis along the line of the
Quebec Central Railway, but even on the most elevated ground, as at
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Harvey Hill; which is calculated, by barometer, to have un elevation of
about 1,500 feet. Along the slopes of the hills in this vicinity scattered
pieces, both large and small, of well rounded true Laurentian gneiss
occur, the source of which could have been no other than the rocks
along the north side of the St. Lawrence. It is difficult to conceive,
either on the theory of local glaciers or on that of a great ice sheet, how
these scattered boulders could have been deposited on the high lands of
the interior, since on the former hypothesis the local glacier could have
bad no connection with the source of the boulders and on the latter the
ice markings indicale that the course of the glacier could not have
carried boulders from the hills along the north side of the St. Law-
rence, across the great valley of that river, to the crest of the oppo-
site ridges 1,500 feet or more above sea level.

The alternative theory to account for their present position must be
one of submergence and floating ice, just as we sec at the present day,
the transportaion of loose stones going on from the north to the south
side of the St. Lawrence by the agency of great ice-pans, which,
freezing along the shore and around the beach stones, are borne
away by the tide and subsequently stranded often at distances far
remote. A beautiful illustration of this isseen along the shore between
Cape Rouge and Point an Platon. Along this portion of the river,
more particularly on the north side, but also on the south side above
St. Croix, there is a serics of shallow bays with great flats, bare at low
tide and extending out for nearly a mile from the shore. These flats
are thickly strewn with boulders of Liaurentian rock, while the points
which divide the bays are in nearly cvery case entirely composed of
boulders. These have been undoubtedly left in their present position
by the action of floating ice carried along by tide and wind, and
stranded in these coves precisely in the same way as timber rafts, when
descending theriver, if they meet astrong north-east wind below Point
au Platon, are driven on shove and frequently broken up. Tt is, there-
fore, quite conceivable on the supposition of a submergence sufficient to
nearly cover the hill ranges of the interior, that the scattered boulders
there observed were deposited by the same agency.

The distribution of the gold in the drift, for the country south of the
Chaudiére, was given in last report. 1In conncction with the question
of submergence the observations of Mr. A. Webster may be noted. He

Mr. A Webster gays “ the drift appears to come from the north-east, and is found over-

lying a bluish-grey boulder clay,’in which no gold has been observed.
The gold drift contains fragments of local rocks and foreign boulders of
Laurentian and newer formations;” and again, “ The altitude of the
gold-bearing drift appears nowhere to exceed 2,000 feet above the sea.
Below this height colors of gold may be said to occur anywhere to the
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south-east of the great Quebec anticlinal and most abundantly on the
upper waters of the Chaudiére and St. Francis rivers. It has also
been found on the Maine water-shed.” Mr. Webster also remarks that
“On the St. John and Daaquam rivers, to the north east, no gold was
found, though carefully looked for. This may be owing to the'swampy
nature of the country and the few exposures of bed rock.”*
It is, however, probable that the gold-bearing rocks of the southern
area are concealed in this direction by the overlap of the Cambro-
Silurian sediments already described. From the remarks in Geol. Can.,
1863, p. 929, as to the phenomena observed about Lake Memphre-
magog and on the sides of the mountaingin northern Vermont and New Eyidences of
Hampshire, the theory of a submergence of this portion of Quebec to a fubmereence,
very considerable depth is clearly stated. The occurrence of clay
terraces at the upper end of that lake, 778 feet above sea level, with
successive terraces of sand and gravel, to a further height of 579 feet,
is noted, while it is further stated, op- cit., ¢ similar stratified deposits
form a regular terrace-like beach in Ripton on the Green Mountains
at a height of 2,196 feet. Ancient beaches are described by Dr.
Hitchcoclk as existing in the White Mountains at elevations of 2,449
and 2,665 feet above the sea.”

Kconomic MINERALS.

Gold—The history of the gold industry in the Chaudi¢re district Gold mining on
was given in the last report, and but little further can be said on the River.
subject. During the last two years work has been carried on by four
companies, with, so far as could be learned, satisfactory results. Part
of this work was largely of an exploratory character. Of these com- .
panies, the works of McArthur, Copal & Co. operating near the village ofthcﬂfﬁf
St. Francis, Beauce, arethe most extensive. They are situated at Meul ©oP & Co-
Brook, a branch of Mill Creek, about half a-mile from the mouth and to
the south of the village. Prospecting for an old river-channel has been
going on at this place for several years, but two years ago the ancient
bed of the Meul stream was struck, and had been tunnelled by the end
of 1888 to a distance of over 600 feet, openings being made for ventila-
tion and the easier working of the mine. At the time of my visit, in
September of that year, the end of the tunnel at 400 feet, was thirty
feet lower than the present bed of the stream, which was about sixty
yards to the east. Great difficulty was encountered in sinking, owing
to the quantity of quicksand encountered. The bottom of the old chan-
nel eontained a good deposit of well-rounded, worn gravel, cemented
with sand and clay, from whlch nugg gets of crold from 310 to 3103 in

* Rep. Prog., 1880-81-82, p. 4 4. -
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value had been reported. Difficulty in washing the gravel in order to
save the fine gold was experienced, the system of sluicing not being
properly arranged as regards fall and other appliances necessary for
obtaining the best results. The returns of the quantity of gold pro-
duced from this mine are unfortunately not to hand for publication.

At the Des Plantes, Mr. Horace Sewell, in connection with Montreal
parties, has been engaged during the last two years in locating the old
river-channel of that stream. During the last year a shaft was sunk
on the east side of the river, about half a-mile above the road and a
short distance below the old workings of Mr. Mackenzie. The bed
rock was reached at a depth of thirty feet, and consisted of sandstones,
slates and diorites, overlaid by about four feet of well-worn river
gravel, cemented with clay and sand. This is now being followed,
and coarse gold in paying quantity is reported. The Des Plantes, in
the earlier days of gold mining in this section, produced a large amount
of coarse gold. ,

On the Cumberland stream Capt. Richards has continued his explor-
atory work, but when the last returns were received at the close of the
season, had not apparently succeeded in striking the old channel in that
quarter. No returns of output are available, but, in so far as could be
learned, very little coarse gold was obtained.

The fourth company was working on the east bank of the Famine
River, about one mile above the bridge across the mouth of the stream,
The former workings of the St. Onge Company having proved unprofit- .
able from several causes, a drift was started in the bank of the Famine
by two of the St. Onge brothers, which has penetrated what the
miners regarded as another chanunel in gravel carrying gold, the rich-
ness of which has not yet been learned. No attempt has yet been
made to work the quartz reefs of the Chaudiére district. An analysis
of a piece of quartz from lot 12, range I, north-east St. Francis, was
made last year by Mr. Hoffmann, who obtained .117 of an ounce to the
ton of 2000 lbs., showing the auriferous character of the vein. It is
doubtful if the Cambrian gold-bearing rocks appear very far to the
north-east beyond Cranbourne, being probably concealed by the
over-lapping Cambro-Silurian; but quartz-veins, which look well and
which, from analyses made by assayers at various places in the United
States, have shown a good amount of gold, occur near the road lead-
ing from St. Francis village to Cranbourne, about four miles from the
former place.

Copper—The indications of copper are quite numerous in the section
south of the Chaudiére, but north of that stream are very slight. The
most important of these, from a historic and commercial standpoint,
are the celebrated mines of Harvey Hill, which were worked very
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extensively some twenty years ago, but have been idle during the
last ten or twelve years. Lately, however, the property has changed
hands, and a company has been organized, which has begun a thorough
exploration of the mines, old levels are being extended and new ones
driven. A considerable quantity of good ore, much of which is of
high grade, has been shipped during the last three months, but no
facts which have not already been mentioned in the reports of the
Geological Survey have come to light. As much attention has of late
been directed to the occurrence of copper in this portion of the town-
ships, the following list of localities, published by Mr. Richardson in
the Report for 1866, but which is not generally available, may be
reproduced here :—

Halifazx. List of copper
localities—
Range.  Lot. Halifax,
1 10 Green carbonate in dolomite and yellow sulphuret; in white
quartz in chloritic slate in another place on the list.
3 10 Yellow, variegated and vitreous sulphurets, with green carbonate

and black and red oxyds in a gangue of quartz calespar and
brown spar of from eight inches to three feet, running with
the stratification in chloritic slate, which holds specular and
titaniferous iron ore. This is the Halifar Mine (Geology of
Canada, 1863, p. 724), in which considerable work has been
done by adits and shafts. In a quartz-vein cut by an adit a
small quantity of gold was obtained. Land belongs to Celeste
Dubois.

3 16 Yellow and variegated sulphurets in nacreous slates.
3 18 Green carbonate in black slate.
5 6 Green carbonate in white quartz, with calespar in nacreous slate.
6 6 Green carbonate in chloritic and nacreous slate.
7 5 Yellow-and variegated sulphurets in white quartz, with chloritic
in chloritic slate. Théophile Girouard.
7 6 Yellow sulphuret in a quartz-vein in dolomitic limestone. Megan-
tic Mining Company.
7 9 Green carbonate in white quartz in chloritic and epidotic slate,
with granular magnetite.
8 9 Yellow and variegated sulphurets in dolomite. Black Lake Mine.
(See range 9, lot 9.)
10 5 Yellow, variegated and vitreous sulphurets.
10 10 Yellow, variegated and vitreous sulphuret.
i0 11 Yellow, variegated and vitreous sulphuret.
11 5 Yellow sulphuret.
11 6 Yellow sulphuret.
11 11 Yellow, variegated and vitreous sulphuret.
11 12 Yellow, variegated and vitreous sulphuret.
11 12 Variegated sulphuret in a two-foot vein of quartz.

11 13 VYellow, variegated and vitreous sulphuret.
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Yellow, variegated and vitreous sulphuret. Canade Mining Co.

Yellow, variegated and vitreous sulphuret.

Yellow, variegated and vitreous sulphuret.

Yellow, variegated and vitreous sulphuret.

Vitreous and variegated sulphuret and green carbonate in quartz
courses in nacreous slates. — Ryan.

Yellow, variegated and vitreous sulphuret in nacreous slates.
English and Canadian Mining Company.

Yellow, variegated and vitreous sulphuret in nacreous slates.
English and Canadian Mining Company.

Yellow, variegated and vitreous sulphuret.

Yellow, variegated and vitreous sulphuret.

Yellow, variegated and vitreous sulphuret.

Yellow, variegated and vitreous sulphuret and green carbonates,
in a vein with quartz, bitter spar, chlorite, steatite, specular
iron, and a little native gold. (Geology of Canada, p. 730.)
English and Caradian Mining Company ; land to — Nutbrown.

Yellow, variegated and vitreous sulphuret in nacreous slates.
Inglish and Canadian Mining Company.

Yellow, variegated and vitreous sulphuret in nine quartz courses
and three beds of nacreous slates. Harvey Hill Mine. Eng-
lish and Canadian Mining Company. (Geology of Canada,
1863, pp. 724-729.) .

Yellow, variegated and vitreous sulphurets. English and Cana-
dian Mining Company.

Yellow, variegated and vitreous sulphurets. Canada Mining
Company.

Variegated sulphurets.

Variegated sulphurets.

Yellow and variegated sulphurets in dolomite and slate. On this
and on the same numbered lot in range 8 is situated the
Black Lake Mine,in which fonsiderable exploratory work has
been done. Dr. James Reid and others.

Variegated and vitreous sulphurets in nacreous slate. W. W.
Stuart.

Variegated sulphuret in dolomitic limestone. A. G. Woodward.

Green carbonate in white quartz in chloritic slate.

Treland.

Green carbonate in white quartz in chloritic slate, associated with
dolomite.

Green sulphuret in dolomitic limestone.

Variegated sulphuret. — Buailey.

Inverness.

Variegated and vitreous sulphuret in nacreous slate. W. W,
Stewart.

Variegated sulphuret in a two-foot vein of quartz in nacreous
slate. Megantic Mining Company.
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Green carbonate in flakes in strings of quartz cutting micaceo-
chloritic slate.

Green carbonate in flakes in ‘strings of quartz cutting chloritic
slate.

Yellow sulphuret in dolomitic limestone.

Variegated and vitreous sulphurets in nacreous slate. Angus
McKillop.

Variegated and vitreous sulphurets in nacrecus slate. Jas. Steele.

Yellow and. variegated sulphuret disseminated in three quartz-
veins of from one to two feet thick, running with the strati-
fication in nacreous slate.

Green carbonates in dioritic slates on the River Becancour.

Leeds. Leeds.

Variegated sulphuret. — Harris.

Yellow sulphuret in dolomitic limestone. — Fwart.
Green carbonate in flakes in green chloritic sandstone.
Yellow, variegated and vitreous sulphurets.

Copper is also reported by Dr. Reid as occurring in Leeds, range 15,
lot 14; also on lot 5, range 5, and lot 4, range 9. Thege localities have
not yet been examined by us, as the report came to hand after our
return from field worlk.

Range.
1

11

(&)

Lot.

6

10
12
13

14

Thetford. . Thetford.

Green carbonate in green slate, resting on black slates, with cubes
of iron pyrites.

Nelson. Nelson.

Yellow and variegated sulphurets and green carbonate dissem-
inated in diorite to a breadth of thirteen feet.
Broughton. Broughton.

Variegated and vitreous sulphurets.
Variegated and vitreous sulphurets.

Variegated and vitreous sulphurets.
Lrampton. Frampton.
Green carbonate in grey limestone.
St. Giles Seigniory. St. Giles.

Ste. Marguerite, 1,2, 3. Variegated and vitreous.sulphurets and green carbon-

ates in quartz courses in nacreous slates. — Cromuwell.
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Several other localities exist in the seigniories of St. Mary, Gaspé,
Lauzon and Sillery, where indications of copper are found, sometimes
in diorite, at others in limestone, sandstone, etc., which are described
in the report of Mr. Richardson, quoted above. None of these appear,
however, to be of any economic value, and the same may be said of
most of those noted in the preceding list. The above are all the local-
ities at present known to us where copper ore has been observed within
the limits of the north-east quarter-sheet of the Quebec map. -

Iron Ore—The beds of iron ore which occur in Leeds, near Kinnear's
mills, have already been describod in the previous report. In a former
report a bed of titanic iron ore is described by Dr. Iunt as occurring
on the Colway, with a breadth of between forty and fifty feet, but of
late years no attention seems to have been paid to it, presumably on
account of the high percentage of titanic acid.

Chromic iron.—Local deposits of this mineral oceur in connection
with the serpentines at several points. From the area in Leeds, near
Kinnear’s mills, about fifty tons were removed two ycars ago by Dr.
Reed and found a ready sale at a fair price. Another deposit in
Thetford, range IV, lots 16, 17, seems to have a considerable extent, but
is probably of too low a grade to be suitable for the foreign market,
though no analysis of it has yet been made.

Asbestus. — The Asbestus industry continues to be one of the
most important in the province, and as the work of the last two
years has, to a certain extent, embraced the leading areas where
mining has been prosecuted, a brief resumé of its progress and develop-
ment has been deemed advisable as a supplement to that which
appeared in the last report.

Prior to 1862 the presence of asbestus was known in connection
with the serpentines of the Kastern Townships, since at the London
International Exhibition of that year a specimen of a vein from the
Seigniory of St. Joseph was placed in the collections forwarded by the
Geological Survey. (See Cat. 1862). Reference to its occurrence with
chromic iron in various parts of the Fastern Townships and Gaspé
is found in the Can. Nat. 1862, vol. vii. It was not, however, for some
years, or till 1878, that its importance, from an economic standpoint,
was discovered. Since then the growth of the industry has been very

rapid. Witkin the last two years attempts have been made to unite
‘under one management the mines of Thetford and Black Lake, but this

scheme has been only partially successful. During the past year a
company was organized in London by Mr. John Bell, which now
owns the Thetford property, formerly known as the Boston Asbestus
Company; the Bellmina area, worked for several years by Mr.
Grey for Mr. John Bell, and the Hayden lot in north half of lots
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27 and 28, Range B, Coleraine, now under the management of Mr.
Carter, while Mr. Thos. Sheridan remains in charge of the Thetford
area, and it is but fair to say that much of the success which has
attended the operations of this company is due to the economy and Thetford Mines
skill with which he has developed the property at that place. In
addition to the other mines operated at Thetford in 1886 or the date of
the last report on this subject, viz.: King Bros., Johnston, Irving & Co.,
and Ross, Ward & Co., several new openings have been commenced.
The Ward Bros. have located a new quarry to the west of the Quebec
Central Railway, which has struck rich ground. Mr. A, I Murphy, in
lot 28, range V., uncovered a considerable space and disclosed some fine
veins, while further west, or towards the river, King Bros. and Johnston
have started several prospecting pits, in all of which the asbestus is
visible, and the surface indications are very satisfactory. Thesc several
trials have proved very fairly the value of the serpentines lying
between the railway and the river, and shew that the productive
ground of Thetford is not confined to the mound in which the mines
were all at first located. On the adjoining property of Lucke &
Mitchell, lot 32, range C, Coleraine, although the excavations made
several years ago disclosed good workable veins, nothing further has
been done to develop it. It may be said that the operations of all
the companies engaged at Thetford during the past two years have
been eminently satisfactory, and although the bad weather of last
season interfered to some extent with the output, yet the amount of
- asbestus mined was greater than in any previous year. An attempt
wag made at the Boston Company’s mine by Mr. Sheridan to prove the
rock at a lower depth, which was completely successful, and veins of
beautiful silky mineral, up to three inches in length, were obtained
from a further depth of thirty feet, the expenses of the shaft being
much more than repaid by the quantity of asbestus removed. This
trial shaft is satisfactory inasmuch as it probably proves the
productiveness at deeper levels of all the adjacent mines. At
King Bros. mine, which had encountered a mass of comparatively
poor rock, necessitating expensive cutting, the trouble has been over-
come and very rich ground again found. The returns from the
Johnston mine are not yet in, but it is known that work has also been
satisfactory. At the Ward mine much delay arose towards the close
of last season from the quantity of water in the quarry, due to springs
and wet weather, which necessitated the placing of a pump, an expense
from which the other mines are as yet apparently free; but though
this latter mine is situated at a lower level than the others, the size
and quality of the veins is in no way inferior. The output for the Bell %guﬂgﬁg{_gs
Company’s mine at Thetford for the past season to the 21st December ’ ’
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was 1,350 tons, of which there were: Firsts, 930 tons; seconds, 105
tons ; while the balance was thirds, or what is there called waste, in
addition to a considerable quantity in stock and undressed. This mine
has, during the past year, been fitted with air compressor and drills,
while hoisting engines will probably be added during the coming
season.

From XKing Bros.” mine the output for the season of 1888 was
580 tons as follows: Tirsts, 170 tons; seconds, 165 tons; thirds, 245
tons. In the township of Coleraine several new mines have been
started, among which may be mentioned that of the Bell Company on
north half lots 27-28, range B ( formerly Hayden); lot 32, range B by
Capt. Williamg; and on the Quebec Central Rajlway, about one mile
south of Black Lake station, by Loomis & Johnstone, From the first
of these no returns are to hand, the work having been started late in
the season, but an examination of the locality shewed a great number
of small veins on the snrface at several points, while in the cut near
the foot of one ofthe mounds fibre of fine quality in lengths from one
and a half to two inches was disclosed. Several large masses of
white granulite occur in this vicinity. .

TFrom Capt. Williams’ mine, lot 32, range B, the output to I1st of
October was twenty-nine tons, of which four and a half were classed as
firsts, and the vest about equally divided between seconds and thirds.
Good veins were also seen on the surface on this property.

The south half of lots 27-2<, formerly belonging to Dr. Reed, but

now Wertheims Jately sold to the Wertheims, of Frankfort, Germany, is now being

opened up, it being the intention of the new.company to put in
improved machinery with a view to economy of production. This
property is the most elevated in the district, being not far from 600
feet above Black Iake station, and the surface indications are very
favorable, veins up to two inches and a half being found in a series of
cuttings along the crest of the hill. The fibre of much of the veins is
soft and silky, shewing that the greater elevation of the area is not the
cause of the stiffness or harshness seen at some localities. Dr. Reed
states that prior to the sale about twelve tons were taken from this
place, of which two tons were firsts four seconds and six thirds. This
mine is now being worked by contract at $25 per ton, made ready for
the market. On the north side of the Poudrier road in lots 27, 28, 29,
Range A, Coleraine, several openings bave been made i which good
indications were found, veins up to onc inch and a half, with many
small ones being observed. Also on lot 26 an opening well up on the
hill shewed small veins of asbestus, and on Lot 23 the surface indica-
tions are very fair, though but little has been done in any of these lots
to determine their real value.
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Further to the east, about Little Liake St. Francis, though small veins Little Lake
oceur, those seen, if fair samples, were of poor quality; the fibre being 5" Fneis
short and harsh. The present comparative inaccessibility of these more
remote localities will seriously affect their value. In the southern part
of Coleraine and in the sonth-east corner of the great ridge of serpen—
tine which extends from Wolfestown road to Black Lake, work was be-
gun or rather resnmed by the Megantic Mining Co. Mining in thislocal- Megantic
ity was started in 1886, and was noted in previous reportas having dis- Mining Co.,
closed a large vein of usbestus with fibre of four inchesinlength. This
vein was not appareuntly persistent to any depth, the rock being greatly
shattered near the surface and for some fifteen feet down, and though
quite a number of veins, some of which, in the more solid rock, shewed
fibre of one inch and a-half in length, much of the asbestus is groatly
discolored, owing to the broken character of the rock. A peculiar
feature not noticed in any other place in this district is the presence
of irregular veins of mica, in scales of half an inch or more in diameter,
in a paste of decomposed serpentine or soapstone. It is probable that
after passing the shattered ground good mineral will be found. The out-
put for the four months of last season to Oct. with an average of twelve
men was thirty-nine tons, of which one-third would rank as second and
two-thirds as third quality. On the same ridge, but on the extreme west
limit, on lots 24 and 25, range III, Ireland, King Bros. have started King Bros.,
two openings. The elevation of these by aneroid above the surface of
Black Lake is 500 feet or about 300 to 350 feet above the mines at
Thetford. Tho two knolls in which the asbestus is found at this place
are about one-fourth of a mile apart, and the fibre occurs in a series of
thin veins from one-eighth of an inch to over an inch in size in places,
as many as twenty being found in the space of six inches. Many of
these veins shew a selvage of whitish weathering serpentine on either
side, separated by a thin vein of asbestus from one-fourth to three-
fourths of an inch thick. Other veins of good size, ranging in thick-
ness to one inch and three-fourths, are numerous, the general aspect
of the serpentine and contained veins being much like that of the
great ridge in Wolfestown. The surface indications are excellent, bug
the property has not been sufficiently developed to form an estiruate of
its production, only two months work of a few men having been spent
upon it.

In the Black Lake district proper the threo established mines, viz., gcottish )
the Scottish-Canadian, the Anglo-Canadian and the D'Auville, have al] ®adian mive.
been steadily at work. Mr. Penhale, the Manager of the Scottish-
Canadian, states that in the eight months ending 10th Nov., 400 tons
were shipped from that mine, of which 40 tons were firsts, 110 tons
seconds, and 250 tons thirds, but operations were hindered by scarcity
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of men and bad weather so that the projected new workings could not
be carried on. This mine is equipped with improved machinery, air
compresser, rock drills, hoisting engines, and dumping skips, and has
a new set of appliances for crushing the rock, and separating the
asbestus, more particularly in regard to the lower grades, to avoid the
great- expense of cobbing by hand. Although this machine was in
operation but ashort time, it is claimed by the manager to be a great
success. Should this be the case and the asbestus of short fibre be
easily separated, the profits of the industry will be largely increased;
since many of the dumps, most of which now cover very valuable
ground, can be profitably worked over, and the refuse disposed of for
ballasting or other purposes while under the present system of hand
cobbing, the shorter veins do not warrant the expense necessary for
their separation. In this connection it may be remarked that the
question of dumps is beginning to assume a somewhat serious aspect
which will be aggravated as the production of the mines increases;
since many of them will ultimately have to be removed, as the neces-
sity for extending the present workings will require the space now
covered up.

Of the three Blaclt Lalke mines, the output from the Anglo-Canadian
for the six months ending Nov. 15th, was, according to Mr. Hopper,
about 210 tons, the average number of hands employed being 30 to 35.
The principal pit at this mine has now been sunk to a considerable
depth, and Mr. Hopper reports veins of ashestus from the lowest branch
of very superior quality ranging from three to seven inches in length.
These veins have been nuncovercd since my visit. The percentage of
Jirsts has, according to the manager, increased from 10 to nearly 20 per
cent. Openings in the face of the kknoll of serpentine to the west of
the principal pit are now being worked, and the indications here are
very good. The output of the Frechoette or D’Auville mine which lies
contiguous to the Scottish Canadian, in the face of the hill) is given by
Mr. Hopper for the season ending Dec. 1st, as about 300 tons.

The Anglo-Canadian mine has also a good outfit of improved machin-
ery, air compressor, drills and hoisting gear,the latter being a necessity
owing to the present depth of the quarry. The necessity of some
machine which will clear the fibve or separate it from the rock cheaply
is one which will doubtless be remedied very shortly. Large masses
of granulite also oceur near or to the south of these openings. In view of
the considerable expense of proving areas where the surface veins are
numerous but small, it has seemed to me that a few good test holes
with a diamond drill would be advisable. The holes could be quickly
and easily sunk, and if veins of asbestus wore encountered, the core or
borings would shew the character of the fibre and to a certain extent
the size of the veins,
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The elevation of the Anglo-Canadian mine was, by aneroid, found to Elevations of
be 200 feet above Black Lake station which, in turn, was about 100 feet Taimas.
below Thetford mines station. The workings of these mines would
therefore be about on the same level as those of Thetford east of the
railway. The D’Auville and Scottish-Canadian mines have an eleva-
tion of 350 fect above the station, or 150 feet above the Anglo-Canadian,
while the upper works of the latter on the face of the ridge are thirty
feet lower.

In Thetford, in the areas north of the Quebec Central Railway, are Serpentine
several outcrops of serpentine. These have only lately been examined Thetford.
for asbestus. Among them may be mentioned lots 16, 17 and 18,
range 1V, from which veins of good size are reported by Dr. Reid,
since my visit. In this belt chromic iron also occurs. Mounds of ser-
pentine are also seen in lot 13, range V, and in range XI, Broughton,
from some of which asbestus has been reported, but not in quantity
sufficient as yet to be of economic value. These areas might easily be
tested with the diamond drill.

The Broughton Mine, on lot 14, range VII, Broughton, has been Broughton
worked to some extent during the past two years. I visited it in
September 1887, and found it to be somewhat different from the
other arcas at Thetford and Coleraine. The vein is at the contact
of the serpentine, with blackish slates, which in places have a greyish
or purple shade, and contain bands of hard bluish-grey quartzite of
the Cambrian series thickly veined with quartz. The veinis overlaid
in places with soapstone of good quality, from ten to fourteen inches
thick, with which the asbestus scems to be intimately associated. The
asbestus, of which only one vein could be detected, was eight to
ten inches thick in places near the surface, but decreagses at the
bottom of the workings, which are some 62 feet down, to two or three
inches, and becomes irregunlar, at times splitting into many fine strings
disseminated through the scrpentine, at others presenting a continuous
fibre. Three shafts had been sunk to a depth of 61, 62 and 75 feet,
which followed generally the slope of the bed or vein at an angle of
about 75°, the rock dipping to S. 40° H. to true meridian; soap-
stone forms the hanging wall of the vein. The mass (f the serpen-
tine which lies to the west was carefully examined at several points,
but only in one place, about 150 feet in iear of the openings, were small
strings of asbestus of one-fourth to a half an inch seen. Much of the
fibre in the north slope appeared to be stiff and harsh and not of
good quality, while other portions were beautifully silkky. The serpen-
tine of this place resembles in character that near St. Sylvester and
along the Chaudiére.
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The cause of the great difference in quality of the fibre from different
points, more ospecially comparing Black Lake with Thetford, has long
been a source of enquiry among the mine owners and managers, By
some it is supposed to be due to the level of the different workings, the
works of the Scottish-Canadian Company at Black Lake being about
250 feet above those at Thetford, yet this can scarcely be taken as con-
clusive, since at the Reid mine, now Wertheim’s, 300 feet or so higher,
much excellent fibre is found; as also in the works of the Scottish-
Canadian Company itself, and the D’Auville mine adjoining, where
very fine silky fibre is seen. The fibre at the surface, especially
where fire has passed, is always harsher than that from lower depths,
owing to the loss of a certain percentage of the contained water; and
it has been suggested that a more likely reason for the difference in
quality may be the dehydration of the asbestus by the action of the
intruded diorite or granulite, which at certain points in the Black Lake
district occupy a considerable area. If the soft, sillky fibre be placed
on the fire, it speedily changes its character and becomes harsh and
brittle. The serpentine, near the contact with the granite veins or
masses, is often very considerably shattered, as though the presence
of the granite had exercised a marked influence.

At Thetford the granitic rock in the mines is limited to small
and thin dyke-like veins, which have not produced any deleterious
effect upon the asbestus. It must, however, be said that the stiff
fibred mineral is not in all cases confined to the vicinity of the visible
granites, and other causes may in such cases have produced a similar
effect.

The map of the asbestus region, accompanying this Report, has
been compiled principally from our own surveys, using the line of
the Quebec Central Railway, which has been Kindly furnished us by
the Department of Public Works, Quebec, for a base line. All the
mines at present in operation in the districts of Thetford, Coleraine
and Wolfestown are indicated on it; but in the attempt to place the
lines from the Crown Land plans, so many discrepancies were found
in the several surveys available, that the designation of these on a plan
certified by the office was found impracticable. A thorough re-survey
of these areas is of the greatest importance, since lands which now
have a comparatively small value may in a very short time be
valued at very large sums. In regard to the areas of Belmina,
Wolfestown and Danville no late returns ave to hand. At Bel-
mina nothing has been done during the past year, the force there
employed being transferred under Mx. Carter to the new Bell Company’s
property, near Black Lake. Exploratory work has been going ou
during the past year along the great ridge north of Breeches Lake, but
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nothing definite as to results has been received, although such informa-

tion has been promised. The Danville mine has been working with a Danville mine.
reduced force, though at last advices from the Manager the output was

increasing and the prospects more favourable. During the past season

207 tons were taken out,

Soapstone.—Many deposits of this mineral occur in Broughton, but
the quality is in most cases not sufficiently fine to satisfy the market,
the shade being dark and the rock too opaque. Considerable quantities
have been shipped from the Broughton Mine, where from the lower
asbestus workings a very good quality of the soapstone is obtained
The quarry at Belmina, formerly Carter’s, now Fenwick and Slater’s
has also been shipping to various points.

Mineral Paints.—The only locality in this section at which mineral
paint was observed 1s that described in the Catalogue of Economie
Minerals, Colonial and Indian Exhibition, London, 1886, at Ste. Anne
de Montmorenci, where deposits of brownish and brownish-black iron-
ochre of considerable extent occur.

Limestones arve found at several points, but are not now burned to Localities of

oy . . . . limestone,

any extent, and the facility with which the Dudswell lime can be dis-
tributed has caused the abandonment of some kilns. Among other
places in Broughton where the rock occurs and has been burat, may
be mentioned, top of hill half a mile east of West Broughton church,
near the road. Limestone also oceurs on lots 3 and 4, range IV,
Thetford, on land occupied by Joseph Ouellette, who has burned it.
Near St. Victor de Tring, on theroad to St. Francis, a bed of limestone
conglomerate has also been used for burning lime. Outcrops of grey
limestone are also found along the back roads in rear and to the north-
east of Beauce Junction, where several kilns have been burned. The
rock is a hard, greyish, sub-crystalline limestone, and occurs with hard
quartzites and black slates. TFurther to the north in Mailloux, lots 30-
32, range N.W., along the road, there are several cxposures of lime-
stone similar to the last, and with the same association of black slates
and quartzites. _

The deposit, on the Chaudiére, between the Famine River and thest. George.
village of St. George, has already been referred to under the head of
Devonian. These limestones have been burned for many years for
local consumption, and were at one time the chief source of supply for
the upper Chaudiére district.

Marble—A considerable outcrop of deep red marble, veined With golway River.
white calcite, occurs a short distance east of the Colway (formerly
Guillaume) River, associated with red slates and sandstones, which
resemble the Sillery of Quebec in lithological character, and may
represent an overlying area of these rocks in a synclinal basin such as

8
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occurs further east beyond St. Francis village. The bed is from ten to
forty feet thick, and is exposed at intervals for half a mile on the strike.
The rock takes a good polish, and has a handsome appearance. it
is not far from the dioritic rocks which show in the bed of the
Colway, and which may have been the cause of the alteration.
Building Stones.—The greenish, grey sandstones of the Sillery forma-
tion, both above Quebec and at Point Lévis, produce a very durable
stone which has been extensively used both in Quebec and Lévis. The
rock splits readily, and blocks of almost any required size can be
obtained. Hard and more quarizose beds of the same formation ococur
at various points, and have already been described. The white granu-
lite rock of Black Lake and Thetford should yield a very handsome
and durable stone, but no attempt has yet been made to quarry it.
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olid limestone which contains fossils of Calciferous age—scattered

y of s

In the limestone ridges west of the Cemetery, see p. 81k, the rock consists largely

+
pebbles and boulders, sometimes of large size are found in the mass—and these contain fossils of Cambrian (Potsdam) age—R. W. K.





